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From the Supramolecular Structure of Humic Matter
to a Humeomic Science

Alessandro Piccolo

Centro Interdipartimentale di Ricerca per la Risonanza Magnetica Nucleare per '’Ambiente, I'Agro-
alimentare e i Nuovi Materiali (CERMANU). Universita di Napoli Federico I, 80055 Portici, Italy.
alessandro.piccolo@unina.it

Humic substances (HS) represent a class of naturally occurring organic compounds
and are commonly found in soils, sediments and natural bodies of water. They have an
effect on physical-chemical and biological properties of such environments, and are
fundamental for their quality and fertility. The heterogeneous and complex nature of humic
components represents the main difficulty against the chemical characterization and
structure elucidation of them. Recent findings have provided significant experimental
evidence supporting the hypothesis that HS are organized in supramolecular architecture.
These results were based on a series of experiments which showed that HPSEC profiles
of humic matter were altered by additions of very small amount of acetic acid, while those
of real macropolymers were not (Fig. 1). In fact, acetic acid was capable to disrupt the
weak association of humic molecules, which were then dynamically separated during
HPSEC elution. Such disruption was not observed for the covalently stabilized polymers,
which were not affected by the same acetic acid addition.
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Figure 1. Variation of HPSEC profile of a humic acid solution by changing pH from 7
to 3.5 before injection

Other evidence for the supramolecular structure and a molecular weight of humic
molecules less of 2000 Da will be described here. Moreover, the supramolecular structure
of HS is composed by relatively simple molecules held together by weak bonds and
implies that the single compounds to be selectively separated and quali-quanti-tatively
characterized with appropriate analytical methods, such as NMR and mass spectrometry
(MS). A comprehensive description of the Humeomic procedure will be presented (Fig. 2),
together with the analytical identification of molecules comprising the supramolecular
structure. The understanding of the molecular composition of HS would signify an
important achievement for research in agricultural and environmental chemistry.
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Figure 2. Fractionation scheme adopted for Humeomics (RESO bulk humic matter;
ORG fractions obtained by solubilization either in simple organic solvents or after ester
and ether breakage; AQU as in ORG but material soluble in water; RES4 unextractable

fraction)
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The General Aspects of the Mechanism of Action of Feed Additives on
the Organism of the Humic Nature of Productive Animals

Liliya Stepchenko
Dnepropetrovsk State Agrarian-Economic University, Dnepropetrovsk, Ukraine,
stepchenko@rambler.ru

Use of humic substances in the diet of highly productive animals provides an
increase in the quantity and quality of biological products on the one hand, and on the
other - activates the mechanisms of their biosafety. Proved that humic preparations from
peat are not toxic and does not accumulate in the body, they do not have embryotoxic and
teratogenic effects in animals. Humic substances of nature when ingested animals
involved in metabolism to form the final product.

There are different views on the mechanism of participation of humic compounds in
the metabolic processes in the body producing animals. These hypotheses are mainly
associated with specific biological properties of humic substances, such as the ability to
influence the state of biological membranes and their permeability to various substrates,
as well as their direct participation in the reactions of metabolism and bioenergetic
processes. We also consider another aspect of the action of humic substances on
animals, hormone-like mechanism that enables the regulation of the structural and
functional relationships. However, the mechanism of action of humic substances on
animals is not fully clarified. This makes it possible to make the assumption that the
participation of these substances in the regulatory processes activate the synthesis of
biological production in the body of fertile agricultural animals and increase their resistance
to disease. In our view, the molecules of humic substances after their inclusion in the diet
of animals as feed additives in the gastro-intestinal tract may be partially split in different
parts of the digestive system with digestive enzymes. In this case, both nuclear and
peripheral parts of the complex heterocyclic molecules of humic compounds are active.
Experiments have proved that the inclusion in the diet of feed additives humic nature
without altering their nutritional enhances the activity of hydrolytic enzymes in the chyme
and mucosa of various parts of the intestine. Furthermore, humic additive actively
influence the production of digestive enzymes secretory cells of the pancreas. These
processes are accompanied by the activation of the hydrolysis products of digestion of
feed substrates that go into the organism. As a result, a change occurs in the intestine of
control programs by humic substances and their fragments, as well as hydrolysis products
of feed components. Use of feeding food-producing animals such additives humic nature
as Hydrohumate, Huminate and Humilid enhances the physiological regeneration of the
structural components of the digestive organs, primarily the duodenum and other
intestines and pancreas and liver. This fact is confirmed by a significant increase in the
qualitative and quantitative characteristics of morphological markers of enzymatic and
metabolic activity in animals of the experimental groups. Along with these processes in the
morpho-functional structure of the liver are activated intracellular redistribution
peptidhydrolases with their localization in subcellular structures. This in turn is reflected in
the program changes the enzyme-inhibitor and the enzyme-activator interactions involving
the adenylate cyclase system and changes in the level of calcium. Due to the action of
certain regulatory mechanisms of the genetic information in the liver activates the
synthesis of blood proteins. In that case, there is an increase of serum total protein,
albumin and globulin fractions. When incorporated into the diet of humic substances in the
blood level of the individual classes of immunoglobulins, especially IgG, as well as
circulating immune complexes and protein such as fibronectin. This increases the oxygen
capacity of the blood due to the activation of erythropoiesis and enhanced the antioxidant
properties of the membrane of red blood cells and plasma. New additional information
molecules in the blood serum of feedback may provide a new level of homeostasis, which
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corresponds to a higher productivity of the animals. Additionally, productive animals
exposed to biologically active substances humic nature increases the natural level of
nonspecific resistance and immunological reactivity. Proposed mechanism of action of
humic compounds was developed based on the results of nhumerous experiments in
agricultural production in chickens and ducklings broiler-type, laying hens of different
breeds and crosses, ostriches of different ages, as well as pigs and cows.
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O6wue acnekTbl MexaHM3Ma AeNCTBUA KOPMOBbIX JOO6aBOK rYyMUMHOBOM
NpUpoOAbl HA OPraHU3M NPOAYKTUBHbIX XKUBOTHbIX

JInnua MuxannosHa CTenyeHko
[HenponeTpoBCKUI rocyaapCTBEHHbIN arpapHO-3KOHOMUYECKUN YHUBepcuTeT, [JHENponeTPOoBCK,
YkpauHa, stepchenko@rambler.ru

Mcnonb3oBaHMe ryMMHOBLIX BELLECTB B pauUMOHE BbICOKOMPOAYKTUBHBIX XUBOTHbLIX
obecnevnBaeT yBENUYEHNE KONMUYECTBA M KayecTBa OMONOrMYECKUX NPOAYKTOB C OOHON
CTOpPOHbI, @ C APYron — akTMBM3MpyeT MexaHnambl buobesonacHocTu mx. [lokaszaHo, 4To
rYMMHOBbIE NpenapaTbl U3 Topda HE TOKCUYHbI U HE HaKanmMBakTCs B OpraHn3me, OHU He
9MOPUOTOKCUYHBI M HE OKa3blBalOT TepaTOreHHOro OeWCTBUA Ha XMBOTHbIX. Belwectsa
rYMMHOBOW MNpUpOAbl NPy MonagaHun B OPraHM3M XMBOTHBLIX y4acTBYKOT B Mnpoueccax
mMeTabonuama c obpasoBaHMEM KOHEYHbIX NPOAYKTOB.

CyLLecTBYIOT pasfiMyHble B3rnsiabl HA MEXaHU3M y4acTuUsi TYMUHOBbLIX COEANHEHUN B
npoueccax metabonmama B opraHM3Me NPOAYKTUBHBIX XXUBOTHbLIX. OTU rMNOTE3bl CBA3AHbI
B OCHOBHOM C onpegeneHHbiMn 6BuonormyecknmMmm CBOMCTBAMM TYMWHOBBLIX BELLECTB,
TakMMK, Kak CMOCODOHOCTb BNUATb Ha COCTOsiHME Ouonornvyecknx membpaH u  ux
NPOHNLAEMOCTb ANS pasfnnyHbIX CyGCTpaToB, a Takke HEenocpeacTBEHHOM Yy4yacTuUKn MX B
peakuusx obmeHa BellecTB M BuoaHepreTudecknx npoueccax. PaccmatpmBaeTtcsa Takke
ewe OoOVMH acnekT AOEncTBMS TYMWHOBLIX BELLECTB HA OpraHm3aM >XMBOTHbIX, Kak
rOPMOHOMOAOBHLIN  MexaHu3M, KOTopbi obecrneynBaeT perynsumio  CTPYKTYPHbIX W
YHKUMOHArbHbIX B3aMMOCBSA3eN. TeM He MeHee, MexaHuU3M [LENCTBUSA TYMUHOBbIX
COEOVHEHMA Ha OpraHM3M >KUBOTHLIX MOKa OKOHYaTeNnbHO He YTO4YHeH. JOTo pJaeTt
BO3MOXHOCTb CAenaTb NpPeanofioKeHue, YTO yyacTue 3TMX BELLECTB B PErynsiTOpHbIX
npoueccax  akTUBUPYKT  CUHTE3  Buonormyeckom  Npoaykumm B OpraHusme
BbICOKOMPOAYKTMBHbIX CEMbCKOXO3ANCTBEHHbIX XKMBOTHbIX M MOBbILAKT UX YCTONYNMBOCTL K
3aboneBaHnaM. Ha Haw B3rnsg, MOnekynbl ryMUHOBBLIX BELLECTB NOCMe UX BKIIHOYEHUS B
pauVOH XUBOTHbIX B KAQ4ECTBE KOPMOBbIX 406aBOK B XeNygo4YHO-KMLLEYHOM KaHane moryt
4YaCTMYHO pacLLennAaTbCa B pasfMyHbIX oTAenax nuleBapuTesibHOM CUCTEMbI C yHacTUEM
nuweBapuTenbHbliX hepMeHTOB. B 9TOM crniydae, Kak gaepHad, Tak v nepudepuyeckas
4acTM KOMMJieKca reTepoUMKIINYECKMX MOMEKYST TYMUHOBBIX COEOWHEHUN, aKTUBHDI.
OKCNepuMMeHTbl JoKasanu, 4YTO BK/HYEHME B pauvoH KOPMOBbIX O00aBOK MYMWUHOBOW
npupoabl ©6e3 M3MeHeHust UX NUTaTenbHOCTU obecnevMBaeT MOBbILEHME aKTUBHOCTU
rMOpPONNTUYECKUX (PEPMEHTOB B XMMYCE U CNU3MUCTON OOONOYKE pasfnyHbIX OTAENOB
KnweyHuka. Kpome TOro, rymumHoBble [o6aBKM akTMBHO BMUSKOT Ha BbIpaboTKy
nULeBapUTENbHbIX (PEPMEHTOB CEKPETOPHLIMWU KIETKaMU MOAXKENy404YHON Xenesbl. JTn
NpoLecChl COMPOBOXOAKTCA aKTUBaUMEN YCBOEHMS NPOAYKTOB rmgponvsa cybeTpaTtos
KOpMa, KOTOpble MepexogsaT BO BHYTPEHHIOW cpeay opraHuama. B pesynbrtate, B
KMLLIEYHMKE NPOUCXOOUT CMEeHa NporpamMm peryrnmpoBaHns 3a cHeT NyMUHOBBIX BELECTB U
X (pparMeHTOB, a Takke NPOLYKTOB rMAponun3a KOMMOHEHTOB KopMa. Mcnonb3oBaHve B
KOPMIIEHUN MNPOAYKTUBHBLIX XMBOTHbIX TakMx [J06aBOK TyMWHOBOM NpUpPOAbl, Kak
M'mpporymat, N'ymunat, N'ymunung n NCB[, obecneynBaeT noBbilleHME PU3NONOrNYECKON
pereHepaumn CTPYKTYPHbIX KOMMOHEHTOB OpraHoB NULLEBapeHusi, B NepByl ouvepenpb,
ABeHaaUaTUNEpPCTHOM U APYIrMX KULLOK, a TakKe NOLKENyA04HON Xenesbl N NeYeHn. AToT
drakT noaTeBepxaaeTcss OOCTOBEPHbIM YBENUYEHUEM KayeCTBEHHbIX U KONMUYEeCTBEHHbIX
XapakTepUCTUK MOPONOrMYecknx MapkepoB ¢epMeHTaTMBHON U MeTabonunveckon
aKTUBHOCTU Y KMBOTHbIX 3KCMepuMmeHTanbHblXx rpynn. OOHOBPEMEHHO C  3TUMMU
npoueccamm B MOP(O-PYHKUMOHANBHOW  CTPYKTYype MeyeHn  aKTUBU3UPYIOTCA
BHYTPUKIIETOYHbIE MenTuarmgponasel C nepepacrnpegeneHeM  ux rnokanusaumm B
CYyOKNETOYHbIX CTPYKTYp. OTO B CBOK OYepedb OTpaxaeTcss B NporpamMme M3MeHeHus
PEPMEHT-UHIMONTOPHLIX U (PEPMEHT-aKTUBATOPHbIX B3aMMOAEWCTBUA C  yyYacTMeM
CUCTEMbI afeHunaTuMknasbl MU U3MEHEHUA YPOBHA Kanbuus. B cBA3M C gencTBuem
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onpeaeneHHbIX PerynatopHbIX MEXaHW3MOB peanusauun reHeTU4eckon MHgopmaunmn B
neyYeHn akTuBmsMpyetTcs cuHTe3 6enkoB KpoBu. B aTOM cnyyae, B CbIBOPOTKE KpPOBM
NPOUCXOOUT yBenunyeHue KonmyectBa obuwero 6enka, dpakuui anbbymuMHOB ¢
rnobynunHoB. pu BKMOYEHUN B pPaLMOH NYMWHOBBLIX COEOVUHEHW B KPOBM MOBbILIAETCS
YPOBEHb OTAESNbHbIX KNAaccoB WMMMYyHOrnobynuHoB, B nepByk odepeab IgG, a Takke
LMPKYNIMPYIOLLMX MMMYHHBIX KOMMMEKCOB U Takoro 6enka, kak ombpoHekTuH. Mpu atom
yBENUYNBAETCS KUCNOPOAHAA EMKOCTb KPOBM 3a CHET akTMBaL MM NPOLEeCCOB 3pUTponoasa
N yCUNNBAKOTCA aHTUOKCUOAHTHbIE CBOMCTBA MeMBpaHHbIX 06pa3oBaHuii APUTPOLMTOB U
nnasmbl. HoBble [OMNOMNHUTENbHbIE MH(OPMALMOHHBIE MOSMEKYSbl B CbIBOPOTKE KPOBM MO
NpyvHUMny obpaTHon CBs3M MOryT obecneudvmBaTb HOBbIN YPOBEHb FOMeOCTa3a, KOTOpPbIN
COOTBETCTBYET HOee BbICOKOM NPOAYKTUBHOCTU XMBOTHbLIX. KpoMe Toro, y NpoAyKTUBHbIX
XMBOTHbIX NOA BO34ENCTBMEM OMONOrMYECKN aKTUBHbIX BELLECTB FYMWHOBOW MNpUpoabl
yBenuMuMBaeTCad  YPOBEHb  NPUPOOHOM  Hecneunmduyeckom  pPesnCTEeHTHOCTU U
MMMYHOMNOIMMYECKON pPeakTUBHOCTU. [MNoTeTU4ecKun MexaHu3M [OeUCTBUA TYMUHOBBIX
coeauHeHun paspaboTaH Ha OCHOBE pe3ynbTaTOB MHOMOYMUCHEHHbLIX 3KCNEPUMEHTOB B
YCINOBUAX CENbCKOXO3ANCTBEHHOrO MPOM3BOACTBA Ha UbINAATaX U yTaTax GponnepHoro
TMNa, Kypax HecyllKaxX pasfvyHblX NOPOo4 U KPOCCOB, CTpaycax pasfnMYHOro Bo3pacTta, a
Takke CBUHbAX U KOpOBax.
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A Potential Global Model in Order to Integrate the Main Effects of Humic
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A.M. Zamarrefio’, R. Baigorri', J. Erro’, O. Urrutia’, J.M. Garcia-Mina'*?

1Department of R & D, TimacAgro-Grupo Roullier, Pol. Ind. Arazuri-Orkoien, Navarra, Spain
’Department of Chemistry & Soil Chemistry, University of Navarra, Pamplona, Navarra, Spain,
jgmina@timacagro.es

The ability of humic substances obtained from different sources to affect plant
development and mineral nutrition has been reported well established and supported by
experimental findings (1-3). On many cases these effects may be explained by HS-
mediated improvements in soil texture, microbiota activity and / or nutrient bioavailability
(2). However, in other cases the presence of some type of direct action on root and
functionality cannot be ruled out (1,3).

A number of studies have reported that the effects of HS on root lateral growth and
root architecture seems to be functionally related to IAA- , ethylene- ABA- and NO-
dependent metabolic pathways (1,3). Likewise, other studies reported that the shoot
growth promoting action of HS seems to be related to cytokinin root to shoot translocation
and CKs-regulated processes (3). Furthermore, these HS-effects are also closely related
to the activation of genes and enzymes involved in root nutrient uptake and further
metabolism (1,3).

However, the functional relationships integrating the HS growth promoting effects on
both shoot and root remain unclear.

In this work we try to present a whole model on the coordinated positive action of HS
on both root and shoot. This model will try to stress some of the main questions that
remain opening, which, on the other hand, directly influence our ability to develop humic
science-based products with more efficiency.

1. Senesi, N., Xing B., Huang PM. Biophysical-chemical processes involving natural
nonliving organic matter in environmental systems Wiley & Sons: New York, 2009.

2. Magdoff, F., Weil, RR. Soil Organic Matter in Sustainable Agriculture. CRC Press:
New York , 2004.

3. Mora, V., Olaetxea,M., Bacaicoa, E., Baigorri, B. Fuentes,M.,Zamarreno, AM.,
Garcia-Mina, JM. Abiotic Stress Tolerance in Plants: Exploring the Role of Nitric Oxide and
Humic Substances. Springer Int : Switzerland DOI: 10.1007/978-3-319-06710-0_15. 2014.
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Degradation and Progradation of Soil Organic Matter Pools and
Functions by Land Use

Yakov Kuzyakov

Dept. of Soil Science of Temperate Ecosystems, University of Géttingen, Germany
Dept. of Agricultural Soil Science, University of Goéttingen, Germany
kuzyakov@gwdg.de

Land use is the component of global change that the most strongly affects
environment, especially soil fertility. Intensification of land use leads in the most cases to
land degradation, despite high crop productivity may be achieved by use of fertilizers and
optimal management.

Degradation processes related to C and N cycles, namely: decrease of input and
stocks of soil organic matter, especially of fast pools, changes of microbial biomass
content, composition and activity, as well as cycles of nutrients will be reviewed based on
examples of land use in Africa (Kilimanjaro), China (Tibet) and Indonesia. The degradation
processes will be related to one of the key process groups: erosion, decomposition of
organic matter, erosion, soil compaction and nutrient depletion. New 5'3C approach to
separate erosion and decomposition of organic matter will be presented based on
plantations in Sumatra.

Losses of available organic matter pools lead to high stability of the remaining C in
intensively used soils and narrowing of nutrient cycles on very small part of initial organics.
Adaptation of microorganisms to less C inputs displaces microbial communities preferably
by r-strategists with fast generation cycles and low carbon use efficiency. This causes
further acceleration of C and nutrient cycles, discordance between nutrients mineralization
and plant uptake and so, catalyzes further nutrient losses. Consequences of C losses for
large scale water cycle will be presented based on studies in Tibet.

Progradation of soil properties will be discussed on example of succession of natural
vegetation on 45 Mio ha of agricultural lands in Russia abandoned after collapse of soviet
farming system. This was the most widespread and abrupt land use change in the 20"
century in the northern hemisphere. The average C accumulation rate in the upper 20 cm
soil was 0.96 + 0.08 Mg C ha'yr' for the first 20 years after abandonment. The
progradation rates of several soil properties and soil organic matter pools will be discussed
and compared with the degradation rates in various climatic zones.

Concluding, land use is the main anthropogenic factor leading to degradation of sail
properties and consequently ecosystem functions. However, careful management as well
as periodic recovery to (semi)natural vegetation may enhance and progradate soil
properties and increase C and N stocks, and so lead to long-term sustainability of soil
functions.
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Sustainable Use of Organic Wastes in Agricultural Soils

Nicola Senesi
University ofi Bari, Department of Agroforestal and Environmental Biology and Chemistry,
Bari, Italy, senesi@agr.uniba.it

Nowadays recycling of organic residues and wastes as soil amendment is a very
common and efficient agricultural practice. However, these materials need to be properly
processed previous to soil application in order to obtain a mature and stabilized organic
material in which the humification process has developed adequately. In particular, much
attention is paid to evaluate the composition, the chemical and molecular structure and
the reactivity of HA-like substances in the organic amendment and its effects on the
chemical status, environmental role and fertility functions of native soil HAs. The HA-like
components in composts are generally characterized by a larger aliphatic character and
molecular heterogeneity, smaller amount of oxygenated and acidic functional groups, and
smaller degrees of aromatic polycondensation and humification than native soil HAs.
Aliphatic, polysaccharide and lignin structures and S- and N-containing groups of the HA-
like materials have been shown to be partially incorporated into native soil HA thus
modifying at various extent its composition, structure and chemistry. However, with
increasing time from compost application these modifications become less and less
apparent and tend to approach the molecular properties typical of native soil HA. This
important result supports the fundamental objective of recycling partially humified organic
waste materials as beneficial soil amendments. Nowadays, manufactured nanoparticles
(NP) are increasingly proposed to be used for soil decontamination thus posing increasing
serious concerns for human and environmental exposure. The intrinsic chemical and
physical properties of HS qualifies them as natural NPs. Adsorption of the polycyclic
aromatic hydrocarbons (PAHs) pyrene and fenantrene has been studied on four soils with
various content of organic carbon (OC) and on the same soils added with either 5% of the
NP fullerene (F), or 1% of a compost (C), or 1% of a humic acid from compost (HAC).
Results show that: (a) in any case, the adsorption data best fit into a Langmuir-type
isotherm; (b) as expected, the adsorption capacity for the two PAHSs is a function of the
intrinsic OC content of the substrate; (c) for any soil, the adsorption capacity for the two
PAHs increases in the order: original soil<soil+F<soil+C=so0il+HAC. These results indicate
that the content of native soil OC is the most important factor influencing the soil
adsorption capacity for PAHs and that addition of compost or HAC is more efficient than
that of fullerene in enhancing the adsorption capacity of soil for PAHs. Thus, the compost
amendment practice should be preferred to the use of synthetic NPs for soll
decontamination purposes.
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Crop Production?
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Introduction

Humic products are produced from any of multiple sources, including immature coal
(lignite and leonardite) deposits, composts and sediments. They have been used for
decades in production agriculture to promote crop growth and increase economic yield, but
only by small proportions of farmers. Evidence for their field efficacy is much sparser than
desired for farmer adoption as a common input. Here we present a plan for a science-
based evaluation of humic products to help promote their wider use by farmers.

Reviews of Greenhouse and Field Evaluations

Major reviews of humic substances and plant growth have described plant responses
in growth, physiology, biochemistry and genetics, but have been based almost entirely on
greenhouse or growth chamber studies. Examples include Chen and Aviad (1), Nardi et al.
(2), Canellas and Olivares (3), and Rose et al. (4). OlIk et al. (5) reviewed field evaluations
from U.S. university publications, the Russian-language literature, and on-line journals.
Economic yield increased in two-thirds of the studies across many crops and soils.

No study attempted to describe the effects of environmental factors and crop
management practices on humic product efficacy, although the efficacy of all agricultural
inputs will vary with soil type, landscape position, cropping history, and other field
variables. In-season plant growth measurements were uncommon, and the acquired data
did not allow any conclusions regarding mode of action.

In a field study of maize, OIk et al. (6) found a humic product increased grain weight
in 70-80% of 30+ farmers’ fields in each of three years, primarily due to longer ear length.
Leaf area increased in mid-season, and later root growth increased. Crop senescence
was delayed. Grain weight increased across a range of soil types and locations, but less
consistently in a dry year. Limited evidence suggested that maize responded less on wet
soil than on equivalent drained soil. An associated field study found maize yield response
varied with soil type. These results question the value of greenhouse studies or single-year
research station field trials as the sole means for evaluating humic products.

Knowledge Gaps
Farmer use of humic products will be promoted by filling key knowledge gaps.

When and where products promote crop growth. No agricultural input increases
economic yield in all cases, which is not considered in debates of humic product efficacy.
Field studies should have treatments and measurements that continue across years
having different weather patterns and across multiple locations or soil types. In-season
crop measurements at key growth stages are needed to understand how the yield
increase develops and expresses itself through yield components.

Mechanisms for stimulating crop growth. Vendors often attribute the effect of humic
product to known benefits of soil organic matter, although product application rates are
negligible compared to soil carbon stocks. In contrast, researchers have focused on plant-
based mechanisms for stimulating growth. The causes of increased yield—both the plant
or soil processes that lead to crop growth and also the causal compounds in the products--
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must be identified for humic products to be accepted by the research community and those
agricultural sectors that look to researchers for leadership—extension workers, crop
consultants, government agencies, and some farmers. Industry has shown little interest in
determining these mechanisms. Yet their resolution could enable better products and
better identification of suitable crops and field settings for humic product use.

Improved quality _control _of humic products. The humic product market is
unregulated. It lacks widely recognized standard procedures for measuring the humic acid
and fulvic acid contents of products and also any rapid assay for establishing product
efficacy. Thus the consumer cannot ascertain product concentration or source material,
nor discern between reputable products and other dark materials of questionable value to
agriculture, including molasses, lignosulphonates, and hard coal. Therefore sales of humic
products typically occur through word of mouth or first-hand experience gained by the
consumer, compelling a local approach to sales and marketing of humic products.

A Call for Future Action

We call for local collaborations between industry and researchers to enable rigorous
field evaluations, including adequate replication and statistical analyses. Description of
crop development would help identify mechanistic explanations for product efficacy. Local
collaborations are needed to address the bewildering array of products (varying in source
material, extraction method, and post-extraction processing), crops, field management
practices, and soil types. Dialogue among such collaborations will help develop oversight
on factors of product efficacy. Collaboration between crop physiologists and soil scientists
will be essential to determine whether the underlying mechanisms are soil- or instead
plant-based. Finally, researchers should collaborate with industry to develop standard
procedures for measuring the contents of humic products and discerning effective
products from inert frauds. Such procedures would give the consumer more confidence in
the authenticity and reliability of marketed products.
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Composting Biosolids: Organic Matter Transformations and
Benefits to Agriculture
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Abstract

Compost maturity and/or stability reflects the degree of decomposition of the organic
matter (OM). Since stability of natural OM is a relative term, defining it is not a trivial
challenge. A series of chemical, physico-chemical, spectroscopic and biological
determinations is required to assess compost maturity. Biosolids obtained from a
secondary sewage treatment plant, after anaerobic fermentation, were composted in a
mixture with woodchips and the OM transformations during the process were studied,
using *C-NMR, DRIFT, FTIR and dissolved OM (DOM).

Introduction

In Israel and around the world the preferred solution for problems related to sewage
sludge (biosolids; BS) obtained in Sewage Water Treatment Plants (SWTP) during the
reclamation process is application on agricultural land. Composting may be the most
appealing process, under the Israeli conditions, thus achieving sludge stabilization prior to
field or greenhouse application. This process results in about 50% volume reduction while
drying BS from over 85% (w/w) water to about 55%. Other physical processes used for
drying the BS are high in energy requirement. In addition, composting will reduce the
organic component, which accounts for about 80% of the solids in the sludge and will
improve its quality and its agricultural applicability. Of all potential treatments composting
is most economical. It is the cheapest process which brings the BS to type A quality as
required by the regulations concerning the use of municipal sludge as soil amendment.

Results and Discussion

In this study we examined the changes occurring in the organic component of the
sludge during the composting process and its enrichment with humic substances (HS).
This study proves, as reported earlier for other compost types, that spectral analyses are
efficient tools for determining the organic matter (OM) characteristics in compost, its
maturity and suitability for use as agricultural soil additives.

Sludge composting was tested in two experiments: (i) Compost was prepared in a
simulation experiment using "RollCom" compost containers. The raw materials included
anaerobic digested sludge from SWTP Netanya, mixed with pine tree chips and wheat
straw used as a source of carbon. The volumetric ratios of the initial components in the
composted mixture were: sludge:straw:chips 4:15:1. This ratio was chosen in order to
reach a C/N ratio of 25. The RollCom containers were mixed manually throughout the
experiment period of 234 days; (ii) Following the conclusions from the first experiment a
second one was conducted. Compost on a commercial scale was prepared using the
windrow method (at kibbutz Nachshon). The initial composting material included
anaerobic digested sludge from SWTP Netanya and municipal waste cuttings of pruned
branches in a 2:1 ratio of sludge to branches. The piles were turned and mixed by
agricultural machinery. The experiment lasted about 360 days and included all composting
stages.

During each of the experiments, samples were taken and stored at 4°C until the end
of the experiment. Chemical and physical analyses were then performed. Biological
measures were tested immediately after sampling. HS and dissolved organic matter
(DOM) fractions were extracted from the samples taken from the main (field) experiment
and analyzed using the following advanced techniques: Cross Polarization Magic Angle
Spinning Carbon 13 Nuclear Magnetic Resonance (CP—MAS—”’C-NMR), and Fourier-
transform infra-red (FTIR) spectroscopy. These two analyses as well as Electron
Paramagnetic Resonance (EPR) measurements were conducted on all of the compost
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bulk samples taken from the windrows. In addition, a bioassay was conducted on these
samples aiming to determine the composting time required to overcome the suppressive
effect on plant growth which is characteristic of immature compost.

The RollCom experiments did not produce a sufficiently mature compost, although it
reached the temperatures required of typical composting processes. Poor mixing of the
raw material which tended to form large aggregates was probably the reason. These did
not allow the material to reach homogeneity and proper ventilation during the experiment.
The following parameters indicated that the composting was not complete: respiration
values were relatively low for proper composting; the material did not sufficiently change in
its physical appearance; there was no indication of reduction of pathogens; a relatively low
reduction of organic matter was achieved (from 73% to 58% by weight); the C/N ratio was
not high enough in the aggregates that were created in the center of the containers and
remained relatively low, because these bulks did not include the majority of the wheat
straw; the ">C-NMR carbon fractions did not change significantly; the concentration of
DOM remained higher than 1100 mg I"" at the end of the experiment; and the pH stabilized
at a low value. All of these are indicators for incomplete composting, but despite this, the
concentration was high at the end of the experiment. One may conclude from this
observation that high NO3;" concentration can be reached before maturity due to a
temporary inhibition of the composting process.

The temperatures reached in the main (windrow) experiment were extraordinary in
comparison to normal composting processes. The temperature remained in the
thermophilic range for over 7 months in the pile. Despite this, both the chemical
measurements and the plant experiment indicated that maturation began from day 113. At
that time the physical properties of the material were highly favorable for easy distribution
in the field. The high temperatures were reached due to the high calorie potential of the
sludge, which contains high levels of lipids, the high input of slowly degrading wooden
material, and due to the physical properties of the substrate which did not allow sufficient
ventilation and cooling of the pile. During the composting period the OM decreased from
50 to 25%, the C/N ratio dropped from 25 to 8.5, the availability of the four major
microelements increased, the availability of phosphorus and sulfur decreased, the
concentrations of most heavy metals did not change (due to the removal of metals
chelated to DOM in the seepage, a process which compensates for the increase in
concentration caused by the OM decay. In all cases, all of the metals were in lower
concentrations than the Israeli, European and American regulations for compost.

The composting process was efficient in exterminating the indicator organisms and
pathogens which were tested: egg viability or the Giardia and Cryptosporidium parasites
and the existence of Fecal Coliforms. Up to the 113th day the compost suppressed plant
growth due to immaturity. This is because of the release of toxic substances with the
decaying process of the sludge, and due to the competition of microorganisms over
oxygen. From day 113 onwards the plant growth did not differ significantly from that of
plants grown in a high quality peat bed. The competition over oxygen was realized in
severe chlorosis in leaves of plants grown in samples from the early stages of composting,
and was noticed throughout the plant growth experiment.

A steady growth in the *C-NMR aromatic carbon during the composting process was
found in all fractions. A small decrease of polysaccharide carbon was observed in non
fractionated compost samples. The biggest differences were found in the humic acid (HA)
fraction, in which there was a sharp drop of the aliphatic carbon, and a slight decrease of
the polysaccharide carbon. In this fraction the increase of aromatic carbon was highest. In
the DOM and fulvic acid (FA) fractions there was a decrease of polysaccharides and a
slight increase of aliphatic carbon with composting time.

The FTIR analysis was most efficient for the clean organic fractions (HS), and
reemphasized the results of the ">*C-NMR analysis. The major advantage of the FTIR was
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in pointing out the high abundance of the amidic substance that exists in sludge
(appearing at wavenumber of 1650 cm™), and its decrease in concentration as the
composting process advances. This method also emphasized the increase in the
oxidation level of carbon. The differentiation between the peaks at 1650 cm™ and 1600-
1620 cm™ (which indicates absorption of C=C binds in aromatic rings), was proven again
in this study. The ratio of the latter peak and the aliphatic peak was in accordance with the
ratio between aromatic and aliphatic carbon as measured by the "*C-NMR.

The spectra measurements of EPR or ESR in the compost samples at different
stages indicated an increase in concentration of free radicals originating from the quinone
systems (quinone - semiquinone — hydroquinone - hydroxyquinone) during the
composting process of the sludge.

The DOM concentration has been suggested by our group as a main or single
chemical control measure for composting progression. We think that it is a more reliable
measure than the commonly used C/N ratio. As in previous studies a high correlation was
found between the proposed measure and the optical absorption at a wavelength of 465
nm. It has been proven that this correlation depends on the substance and a specific
correlation is necessary for each type of compost (based on its source materials) in order
to estimate the DOM by determining the Absorbance.

In the DOM fraction the ratio of organic carbon/total nitrogen (C/N) showed a
decrease and it stabilized at a level of 1.5. The Mass Specific Absorbance measure
showed inconsistent changes, and did not have a high correlation with the aromatic carbon
of the fraction. Of the ions tested, NOs™ and K* changed due to biological activity. The
concentration of NO3™ increased dramatically at the end of the experiment when aerobic
conditions developed during the maturation stages. The increase in K* concentration
resulted from a massive decay of the plant material.

The fraction of HA out of the total OM increased from 10 to 20%. The fraction of FA
did not change and remained at 9% of the total OM. The humification index, which is the
ratio of HA to the total HS, increased from 1 to 2, while the other indexes changed
depending on the extraction method of the IHSS. The atomic ratios of C/N and H/C
decreased in the HA and FA fractions during the composting process. The correlation
between the atomic ratios of O/H and H/C in the HA fraction indicates a young attribute
compared to soil substances. The average molecular size of the HA decreased with time
from 32 kDa to 10 kDa and reflected the decay processes of the humic molecules as they
were oxidized and stabilized. In this study, a high negative correlation was found between
the E4/Es and the molecular size in accordance with an extensive number of published
information.

The benefit of this study to agriculture stems from the confirmation that properties of
fresh biosolids which may adversely affect soil treated with the material are removed by
the composting process (odor, flies, organisms pathogenic to humans, and physical
structure which makes distribution difficult). Composting is the cheapest and most efficient
method for turning sludge into a type A agricultural additive, free of phytotoxins and
pathogens. The composting product contains HS that are similar to those of other
composts which are widely used in agriculture. The BS compost contains a high level of
plant available N and P and a high level of available microelements, especially Fe. Mature
BS compost does not contain toxins which can inhibit plant growth and was found to be
suppressive to soilborne pathogens. The current study proves that advanced spectral
methods are highly beneficial tools for analyzing composts and for evaluating the quality of
the final product of the composting process.
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Nitrogen balance index (NBI) is widely used in agricultural monitoring as an indicator
of nitrogen content in crops. It is based on the ratio of leaf chlorophyll content to
polyphenols content in the epidermis. Due to the fact that polyphenols are primary
antioxidant in plants, NBI can be also used as indicator of oxidative stress. The latter is the
most common one induced by any kind of unfavorable conditions. Therefore, along with
nitrogen deficiency, NBl seems to be a universal stress indicator. Our study was aimed to
estimate humic acids and humic-iron complexes on NBI of wheat plants under iron
deficiency conditions.

Leonardite HA and its complexes with iron (5,89% Fe) were used for the study. Iron-
humic complexes were synthetized according to [1]. 20-day Triticum aestivum L. seedlings
were grown in solutions with iron (+Fe) or without (the other variants). Then plants were
transferred in the treatment solutions containing Fe-EDTA (Fe resupply) or HA (HA) or
iron-humic complexes (Fe-HA). Nutrient solution without iron was used as negative control
(-Fe). Iron content, when added, was 25 pM. After 5 days of growing NBI was determined
using DUALEX (FORCE-A, France).

Our results demonstrated clearly significant decrease in NBI value under iron
deficiency conditions (table 1). This phenomenon resulted from marked decrease in
chlorophyll content due to suppressed chlorophyll synthesis in the lack of iron. Indeed,
when plants were resupplied with iron chlorophyll content increased from 21 to 27 mg/smz.
Considering only slight decrease in polyphenols content, increased chlorophyll content led
to higher NBI values.

Table 1. Influence of HA, Fe-HA and Fe-EDTA on chlorophyll and polyphenols
contents and NBI of wheat plants under iron deficiency conditions.

Treatment Chlorophyll, mg/sm? Polyphenols, mg/sm” NBI
+Fe (blank) 35 0.35 101
-Fe (negative blank) 21 0.32 65
Fe resupply 27 0.31 90
HA 24 0.29 83
Fe-HA 29 0.29 104

Of special interest was the finding that introducing both HA and Fe-HA also resulted
in NBI growth. In case with HA, however, no significant increase in chlorophyll content was
observed. So, one can conclude, that HA caused lowering polyphenols content.
Polyphenols are well known to be effective antioxidants. Relatively low of polyphenols in
plants treated with HA might be indicative for HA antioxidant activity. Lack of iron,
however, excluded promotion of chlorophyll synthesis and NBI value did not reach that for
Fe resupply treatment. When plants were treated with Fe-HA, polyphenol content was
also low, but the observed NBI value was as much as for blank because of high
chlorophyll contents due to iron introduction into the nutrient solution. Therefore, both iron
supply and antioxidant activity of Fe-HA were seemingly to cause growth of NBI of wheat
plants under iron deficiency conditions.
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MpumeHeHne rymaToB B KayecTBe CTUMYJNIATOPOB pocTa
CeNbCKOX035IMCTBEHHbIX KyJIbTYP B YCIIOBUAX TEXHON€HHbIX
nanawacdcptoB Kysbacca
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2IHCTUTYT YrNexMMum 1 XuMuyeckoro MatepuanoseseHnst Cubupckoro otaenenus PAH (MYXM
CO PAH), Kemepogo, Poccus

[MpenapaTbl Ha OCHOBE YMMHOBbLIX BELECTB B HacTosee BPeMsA 3aHMMalT BCe
bonbliee mMecTo B pa3paboTke COBPEMEHHbIX arpotexHonornn. OgHUM M3 3NeMEeHTOB
Takux TEXHOMorMn MoxeT ObITb UCNonb3oBaHWEe rymMuHOBbIX npenapatos  (IM1),
nony4yaembix n3 6ypbix yrnen. LUnpoknn cnektp dmnonornyeckoro gencrteua 1 nossongaer
MCNonb3oBaTb UX B KayecTBe yOOOpEeHUn MU CTUMYNATOPOB poCTa Npu BO34enbiBaHUU
CeNbCKOXO3SMCTBEHHbIX KyMbTyp, a Takke Npy Menuopauumn 3arpa3HeHHbIX TEPPUTOPUNA.

Llens paboTbl — n3yunTb BANAHWE TyMaTOB HaTpPUS M Kanus Ha pPoOCT U pasBuUTUE
CeNnbCKOXO3SIMCTBEHHbIX KyIbTyp B YCNOBUSX TEXHOreHHbIX naHawadgTos Kysbacca.

NccneposaHua nposoaunuck Ha oTtBanax JIMCTBAHCKOrO YrosibHOro paspesa u
ATamaHOBCKOM cTaumoHape MWHctutyta nouBoBegeHns u  arpoxumumn  CO  PAH,
pacnonoXeHHbIX B lecocTenHon 3oHe Ky3Heukon KOTNoBUHbL. B kayecTtBe cybcTpaToB Angd
3aKnagku aKcrnepuMeHTanbHbIX Nnowanok Obinv BbibpaHbl MHULUMANbHBIE 3MOPMO3EMBI:
(1) TexHoreHHbIW anOBUK yrresMewarowmnx nopon; (2) neccoBUOHLIA  CYrMUHOK
BCKPbIWHbIX nopoAd. [MpumeHsiemble B akcnepumeHTte [T1, nonyyeHbol u3 Gyporo yrns
Kanyakckoro mectopoxaeHus KaHcko-AdnHckoro 6accerHa (rymat Napsg. v rymat Kpsa.)
N ero ecTeCTBEHHO-OKUCIIEHHON (OOPMbl — CaXUCTOrO YINs, SBMSKOLWErocs OTXO40M
yrnegobbium (rymat Nacax. u rymat Kcax.). Cpean cenbCKOX03MCTBEHHbIX KynbTyp Obiniv
BblOpaHbl: (1) nweHuua siposas (Hosocubupckas 89); (2) TpaBocmechb, BKo4varoLlas
KocTpel 6esoctbii (Bromus inermis Leyss.) n knesep po3oBbinn (Trifolium pratense L.).
Cxema onbiTa BKNtovana asa BapuaHTta: (1) cemeHa pacTeHun 3amadmBanu B pacTtBopax
M na cyTkn, a 3aTem BbiceBanu; (2) M1 BHocunM HenocpeAcTBEHHO B cybcTpaTbl C
nosiMBOM nocre BbiceBa ceMsAH. KoHueHTpauuss pactsopoB [Tl npu nonmBe n
3aMaynBaHUM CEMSIH CEITbCKOX03ANCTBEHHBIX KynbTyp coctasuna 0,02%.

AHann3 nony4YeHHbIX pe3ynbTaToB Nokasars, YTO BCXOXECTb CEMSH MWeHULbI nocrne
NX 3aMadMBaHNA B pacTBopax rymaTtoB MO CpaBHEHUIO C BapuaHTOM 6e3 BHeceHus [T1
(koHTpONb) Ha nnowagkax ¢ fecCoBUOHbIM CYITIMHKOM W  TEXHOrEHHbIM 3roBUEM
yBenuuunace B cpegHem Ha 33 u 14%; npu BHeceHuu [T1 ¢ noniMBomMm — B cpegHemM Ha 17 u
34% cootBeTcTBEHHO. OueHuBas BauaHme [Tl Ha ypOXaMHOCTb MWEHULbI CTOUT
OTMETUTb, YTO Ha NEeCCOBUOHOM CyrfvHKe Hambonbwunnm adpdekT Obln AOCTUTHYT npu
MCNONb30BaHUN CaXUCTbIX POPM TymMaToB MO CPaBHEHUIO C PSAOBbLIMM aHanoramu (B
cpegHeM Ha 13-17%) wn 3amaumBaHUM CEMSIH MO CPaBHEHMUIO C MOMUBOM (B cpeHeM Ha
10%). B BapmaHTax ¢ npymeHeHnem [T1 Ha TEXHOreHHOM 30BN YPOXKaMHOCTb MLUEHWULbI
CYLLLECTBEHHO HE U3MEHMUIach Mo CPaBHEHWUIO C KOHTPOMEM.

BcxoxecTb ceMAH MHOroneTHMX Tpae nocrne nx damadymBaHus B pacteopax [Tl no
CPaBHEHUIO C KOHTPOSMIEM YyBeNMYMnacb He3HauuTenbHO Ha 0boux uccneayemblix
cybecTtpaTax. Npy BHECEHUM T'yMaTOB C NOSIMBOM BCXOXECTb CEMSIH TPaB Ha NeccoBUOHOM
CYIMYMHKE WU TEXHOreHHOM 31BN MpPeBbICUNA KOHTPOSNbHble BapuaHTbl Ha 4,8 n 3,7%
cootBeTCcTBEHHO. Kpome TOro, npumeHenHuve [Tl npu noceBe MHOroneTHUX Tpas
MOMNOXWUTENbLHO CKa3arnoch Ha BenuYnHe Haa3eMHOW puTomacchl B nocrieayoLme rogpl.

Takum o6pasomMm, wucnonb3oBaHWE TryMaToOB akTMBU3WPYyeT poCT W pasBuTue
CENbCKOXO3SIMCTBEHHbIX KymnbTyp, MOBbIWAET aAanTOreHHyl CrnocOBHOCTb pacTeHUn K
YCIOBUAM cpefbl U YNy4dllaeT 3KONormyeckyto 06CTaHOBKY TEXHOrEHHbIX NaHawadToB.
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Low effectiveness of prevention of bovine tuberculosis associated with imperfect
methods of disease diagnosis including bacteriological methods.

Since Koch, there is always the problem of choice of optimal nutrient medium for the
cultivation of mycobacteria. Tuberculosis mycobacteria are quite demanding to the content
of nutrient medium, conditions of cultivation. Through the efforts of scientists a large
number of synthetic and dense nutrient media with different degree of effectiveness had
been created.

Some researchers indicated the influence of certain substances of humic nature on
the reprodution of mycobacteria, that improves the quality of laboratory diagnostics of
tuberculosis. Drugs of humic nature enhance growth, development and reproduction of
certain types of microorganisms and the degree of stimulation can be quite high depending
on the dose, the nutrient medium and environmental conditions.

In works of L. Hrysteva (1977) has been shown that humic acids, due to presence of
quinoid and polyphenolic groups, enhance the redox- processes in plant cells and
influence the cellular respiration and affect protein and nucleic acid metabolism.

In the present work the effect of hydrohumat on the intensity of M. bovis reproduction
on nutrient Mordovskiy’ medium was investigated.

Materials and methods. M. bovis museum strain "Shakhtar" was used in the present
work. The determination of the effectiveness of Mordovskiy’ medium with different
concentrations of hydrohumat was done by various investigations. Solutions with a
concentrations of 0.001, 0.0015, 0.002, 0.004, 0.008, 0.03, 0.06, 0.125 and 0.25%,
hydrohumat that was added to the Mordovskiy’ medium have been used. The conventional
Mordovskiy' medium with pH 6.5 was used as control. Cultural and morphological
properties of mycobacteria were determined by the usual technique.

First colonies appeared after 13 days on media with the concentration of hydrohumat
0.125 and 0.25%. Growth of colonies on media with lower concentrations of hydrohumat
has been observed in more remote period. Smear microscopy revealed short, red,
granular rods with rounded ends. Growth of colonies in the control was observed after 32
days. The highest average number of colonies — 8,5+2,10 (n=4) was observed after 10
days of growth on medium with 0.125% of hydrohumat; in control — 3,0+0,40 (n=4) that in
2.83 times (P>0,95) less than on the investigated medium.

Colonies on media with various concentration of hydrohumat morphologically differ
from the initial culture of M. bovis of strain "Shakhtar". They were larger in size (medium
and large). The appearance of R- form colonies was observed in addition to S-forms of
initial strain.

Hydrohumat significantly affect the intensity of reproduction of M. bovis of the
museum strain "Shakhtar".

Adding of hydrohumat to the artificial nutrient medium at a concentration of 0.125%
increases the appearance of first colonies (at 2.46 times) and number (to 2.83 times).

Modified Mordovskiy’ medium with the addition of 0.125% solution of hydrohumat
reasonably can be used in veterinary medicine to improve laboratory diagnosis of
tuberculosis.
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P,S-containing Derivatives of Lignocellulosic Materials as High-
Molecular Physiologically Active Substances Prolonged Action

Maksim Efanov, Nikita Dobrov
High Technology Park, Khanty-Mansiysk, Russia, m_efanov@tp86.ru

For instance, organophosphorus compounds such as thiophos and other
dialkylthiophosphosphate derivatives have a wide range of uses from agriculture as
pesticides. The principal disadvantage is high toxicity for warm-blooded animals.

We have received derivatives of lignocellulosic material prolonged action based on
technical lignins by the mechanochemistry method [1].

0O,0O'-diethyllignothiophosphates received due this method contain up to 5 % P and
up to 8 % S and possess high insecticide activity (paralysis/flies mortality in 5-45 minutes).

It is a well-known fact that significant nitrogen quantity of imported in soil mineral
fertilizers is lost in a form of gaseous products (nitrogen-oxides (NOy) due to biological
processes of nitrification and denitrification [2]. Nitrification related to nitrifying bacteria
activity is possible to neutralize or limit now by taking some agents inhibiting the
nitrification process of ammonium nitrogen in soil.

It is known that carbon disulphide is applied as soil nitrification inhibitor [2].
Alkilxantogenates of alkali metals have a long-term effect on nitrifying bacteria, e.g. KEtX.
It inhibits nitrification within 4-5 weeks [2]. It was also pointed out that cellulose xanthogen
could be applied for the same purpose. However, due to the rapid hydrolysis in saill,
duration of their activity does not exceed 6 weeks [2]. Thus, as an analysis of published
reports shows, nitrification inhibitors based on spirits xanthogenates (or cellulose
xanthogenates) do not have prolonged action by inhibiting of soil nitrification.

Products of interaction of timber and carbon disulphide can be such chemicals which
do not possess above mentioned disadvantages.

We offer to use hard products of interaction of lignin-carbohydrate materials and
carbon disulphide [3] containing up to 6 % connected with CS, which degrade in soil
releasing carbon disulphide for efficiency increasing of plants’ nitrogen fertilizers use by
nitrification inhibiting due to maintaining definite carbon disulphide concentration in soil for
long period.

As implemented research shows, use of some agent parallel to ammonium sulphate
contributed to increasing of wheat crop in the first year after use — by 15 %, in the second
year — 9 %, in the third year — 19 % in comparison with the control group (no fertilizers).
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Recently biologically active feed additives humic nature of peat are used not only in
plant but also in animal husbandry. Due to their environmental safety and pronounced
adaptogenic action humic nature feed additives are used as growth promoters and
development of animals (Stepchenko L.M. et al., 1995-2014). Ostrich farming allows
receiving valuable dietary ostrich meat, eggs, feather and ostrich leather. The use of
adaptogens in industrial breeding for ostriches could influence the effectiveness of this
industry in connection with their recent domestication. The aim was determine the
effectiveness of the use of biologically active feed additive from peat "Humilid" (TU U 15.7-
00493675-004:2009) for the industrial growing of black African ostriches in the conditions
of Steppe of Ukraine.

Investigations were carried out in the conditions of PJSC "Agro-Soyuz"
Dnepropetrovsk region on the base of one of the largest in Europe industrial complex in
growing ostriches. For the experiment formed a similar group of ostriches: control and
experimental, in the amount of 100 animals in each group at the beginning of the
experiment. For the experiment used ostriches from daily to 11 months of age
(slaughtered age). Terms and feeding groups were the same. Ostrich experimental group
when watering to general ration was added to the optimal dose "Humilid" during three
periods of growth (3-day to 2 months of age, with a 4- to 6- and 8- to 10-months of age). In
ostriches study groups every two months (starting at 2 months of age), blood samples
were taken to determine the homeostasis parameters. After slaughter ostriches control
(5 animals from a group) studied the level of their meat production. For this the muscles
have been selected for from all categories of meat of ostriches, namely Fillet premium,
Fillet classic, Steak and Drum steak. In them was determined the chemical composition
and biological value of standard practice. Received results of researches were processed
statistically using the Student t-test.

It was established that when introduced into ration of ostriches bio-active feed
additive from peat "Humilid" there is an increase weight of the bird throughout the
experiment to slaughter age (11 months) on average by 16.4% (p<0,001) and is 96.05 kg
(Stepchenko L.M., Galuzina L.I. 2011-2013). At the same time, in the experimental group
experimental period for the birds preservation is increased by 27.4%, compared with the
control. Thus on background of the application of the additive "Humilid" due to its high
adaptogenic properties ostriches improves their natural resilience. The same time in the
experimental group of birds meat yield and mass of all categories with a one carcass
muscle is increased by 12.3% (p<0.05) and 15.4% (p<0.01), respectively compared with
the control. Determined that ostrich meat experimental group authentically increases the
protein content, the fat content decreases and cholesterol by an average of 26% (p<0,001)
and 12.5% (p=<0.05). The biological value of meat, which is determined as the ratio of
tryptophan and oxyproline, against application of Humilid increases in muscle fillet
category on average by 2.6 - 6.0% (p<0,01), and steak on 11.9% (p<0,001). Under the
influence of Gumilid meat all categories experienced bird authentically increased amino
acid content on average by 3.0 - 4.2% (p<0.01) to a greater extent due to the nonessential
amino acids such as glycine, alanine, asparaginic and glutamic acids, histidine, on
average from 9.2 to 28.1% compared with the control. At the same time, the muscles
category Fillet premium and Steak content of saturated fatty acids is reduced by 22.5%
(p<0.001) and 30.0% (p<0.001) respectively, regarding the control. The total content the
unsaturated fatty acids in poultry meat experimental group increased on average by
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12.0%. In ostrich meat in the control group the ratio of saturated to mono-unsaturated and
polyunsaturated fatty acids is defined as 1:1:1 only in the category muscle Fillet premium.
This relation is fatty acid (1:1:1) is an important indicator of with a dietary standpoint. After
applying Humilid this relation in the muscle tissue of poultry carcasses experimental group
of all categories (Fillet premium, Fillet classic, Steak and Drum steak) approaching the
1:1:1.

When growing ostriches in Ukrainian conditions bio-active feed additive from peat
"Humilid," activating the level of metabolism in the organism of ostriches, helps to increase
the level of their meat productivity on average by 16.4%. At the same time improves the
quality of meat products from them by increasing the in meat protein content, reduce the
fat content and cholesterol. Also, ostrich meat increases the total amount of unsaturated
and decreased content of saturated fatty acids, increases its biological values.
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Ucnonb3oBaHue KOPMOBbIX nob6aBokK I'YMVIHOBOﬁ npupoabl npu
npomMmbIilIIeHHOM BbipallinBaHUN CTpayCcoB B yYCNOBUAX YKpaMHbI

Jogmuna Manysuna, Jlunna CtenyeHko
[HenponeTpoBCKUI rocyaapCTBEHHbIN arpapHO-3KOHOMUYECKUN YHUBepcuTeT, [JHENponeTPOoBCK,
YkpauvHa, Galyzinal.l@i.ua, stepchenko@rambler.ru

B nocnegHee Bpemsi GMONOrMYyeckn akTUBHbIE KOPMOBble [06aBKM yMUHOBOW
npuypodbl M3 Topdha NPUMEHATCA He TOMbKO B pacTeHMeBOACTBE, HO U B
XMBOTHOBOACTBE. bnarogaps wux akonornyeckon 6e30MacHOCTM U BblpaXXeHHbIM
afjanToreHHbIM OeNcTBMEM KOpMOBble A06aBKM rYMWMHOBOMW NPUPOObI UCMONb3YHTCH Kak
aKkTuBaTopbl pocTa M pasButna XueOTHbIX (Stepchenko L.M. et al., 1995-2014).
CTtpaycoBoacTBO MNO3BOMNSAET MOMyYUTb LIEHHOE OMEeTMYECKOe CTpayCUHOe MSACO, snua,
nepo M KoXy cTpayca. [lpumeHeHue aganToreHoB MNpU MPOMBbILLNIEHHOM pa3BefeHUm
CTpayCcoB MOXET BNUATb Ha 3PEEKTUBHOCTb ITOW OTpacnM B CBA3N C HeOaBHUM WX
ogomawHuBaHueM. Llenbo wuccnegoBaHuin  6bII0  onpegeneHne 3APEKTUBHOCTU
MCNONb30BaHUA BUOMOrMYecKn akTUBHOM KopmoBoW [obGaBku u3 Topda «lymunug»
(TY ¥15.7-00493675-004:2009) npwu NPOMbILLSIEHHOM BblpalLmMBaHun YEPHbIX
adoprKaHCKMX cTpaycoB B ycrnoBusix Ctenn YKpauHbl.

Wccnepgosannsa nposogunn B ycrosusax YAO “Arpo-Coro3” [QHenponeTpoBCKOW
obnactn Ha 6ase ogHoOro u3 kpynHenwero B EBpone npovsBoaCTBEHHOrO KOMMeKca no
BblpalLUmMBaH1IO cTpaycoB. [Ina npoBefeHus akcnepumMmeHTa chopmMmpoBanu aHanornyHble
rpynnbl CTPayCoB: KOHTPOJSIbHYHO W OnbiTHYHO, B KonmyectBe 100 XXMBOTHbIX B KaX4owm
rpynne Ha Hayano aKcrnepumeHTa. [Ina akcnepMMeHTa WCnonb3oBanuM CTpaycAaT oOT
CyTO4HOro Ao 11-mecsayHoro Bo3pacTta (YOOMHbIM BO3pacT). YCroBuS COOEPXaHUA W
KopmMmnieHus B rpynnax obinyn ogmHakoBbiMu. CTpaycamM OnNbITHOW rpynnbl NPU BbiNanBaHMm
K obwemy paumoHy pgobaBnanu B ontumanbHOW Ao3e “l'ymunung’ B TeyeHue TpEx
nepnogoB pocTta (C 3-CyTOYHOro 40 2-Mecs4HOoro BoapacTta, ¢ 4- go 6- n ¢ 8- go 10-
MEeCSIHHOro Bo3pacTta). Y CTpaycoB uUccnegyemblx rpynn kaxable ABa Mecsiua (HaynHasa ¢
2-Meca4YHOro Bo3pacta) bpanu npodbl KPOBU ANS onpeaenieHns nokasaTtenen romeocTtasa.
[Mocne KOHTpOnbHOro ybosi cTpaycoB (MO 5 XMBOTHbLIX U3 KaXKAoW rpynnbl) nccnegosanm
YPOBEHb WX MSCHOM MNPOAYKTMBHOCTW. [nsi 3aToro 6binv oTOOpaHbl MbIWLbl M3 BCEX
KaTeropum msica ctTpaycos, a MMeHHo dune npemunym, dune knaccmnyeckoe, Ctenk n [pam
cterk. B Hux onpegensanu XumMuMYeckuin coctaB M OUONOrMYECKytd LIEHHOCTb MO
obwenpuHATbIM - MeToaukam. [lonyyeHHble pesynbTaTbl uccnegoBaHun obpaboTaHbl
CTaTUCTMYECKN C UCNOSb3oBaHneM t-kputepusa CTblogeHTa.

YcTaHOBMEHO, 4YTO MpyU BBEOEHUU B pauMoH CTpaycoB OWMONOrm4yeckn akTUBHOWM
kopmoBon gobaeku n3 Topda ‘l'ymmnug” Habnogaetcsa noBblLLEHWME MacChbl NTULBI Ha
NPOTSXKEHNM BCEro aKCcnepumeHTa o ybomHoro Bospacta (11 mecsueB) B cpegHeM Ha
16,4 % (p<0,001) n coctasnset 96,05 kr (Stepchenko L.M., Galuzina L.I. 2011-2013). MNpu
3TOM, B OMbITHOW rpynne NTuubl 3a Nepuog 3KCnepMMeHTa COXPaHHOCTb MOBLILWAETCHA Ha
27,4 %, no cpaBHEHMIO C KOHTporem. Takmm obpasom, Ha hoHe npumeHeHus [obaBku
«'ymmnua», 3a cyeT €€ BbICOKMX afanTOreHHMX CBOWCTB, y CTpayCoB yry4ulaeTcs WX
npupoaHasi ycTtonumsocTb. OQHOBPEMEHHO B OMbITHOW rpynne nTuL BbIXO4 Msica U Macca
BCEX KaTeropuvi Mblll, C OoAHOW Tywwn yBenuumsaeTcs Ha 12,3 % (p<0,05) n 15,4 %
(p<0,01) cooTBeTCTBEHHO MO cCpaBHEHUO C KoHTponem. OnpeneneHo, 4To B Msce
CTpaycoB ONbITHOW rPynnbl JOCTOBEPHO yBENUUMBaeTCa cogepxaHue 6enka, cHuxaeTcs
coepxaHue xupa u xorectepuHa B cpegHem Ha 26 % (p<0,001) n 12,5 % (p<0,05).
Bruonornyeckas LeHHOCTb Msica, KOTopas onpefenseTcs kKak COOTHOLIeHe TpunTogaHa v
OKCUMNPOSINHY, Ha boHe npumeHeHnsa N'ymunuaa nosbiaeTcsa B Kateropmum mbiwy, dune B
cpegHem Ha 2,6 - 6,0 % (p<0,01), a B Ctenkax Ha 11,9 % (p<0,001). MNog gencremem
l'ymmnnaa B MsAcCe BCEX KaTeropui ONbITHOM MTUMUbl AOCTOBEPHO YBENUYMBAETCH
cogepxaHne amuHokucnoT B cpegHem Ha 3,0 - 4,2 % (p<0,01) B 6onblwen cteneHn 3a
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CYET 3aMEeHMMbIX aMWHOKUCAOT, TaKUX Kak, [NUUMH, anaHuvH, acnaparmHoBas u
rmyTaMvHOBas KWUCNOTbI, TMCTUOUH B cpegHeM oT 9,2 go 28,1 % no cpaBHeEHWIO C
KoHTponem. [lpn atoM, B Mbiwuyax kateropum dune npemuym u CTenik copepxaHue
HACbILWEHHbIX XUPHbIX KACMOT yMeHbliaeTca Ha 22,5 % (p<0,001) un 30,0 % (p<0,001)
COOTBETCTBEHHO OTHOCUTENBLHO KOHTpons. ObLee cogepXaHne HeHacCbIWEHHbIX XUPHbIX
KUCIOT B MSICE OMbITHOM rPynnbl NTUUbI yBenuyusaetca B cpegHem Ha 12,0 %. B msce
CTPayCoB KOHTPOSIbHOW rPynnbl COOTHOLLUEHWE HACbILWEHHbIX K MOHOHEHACbLILWEHHbIM U
NOJSIMHEHACBILWEHHBIM XUPHLIM KUCNOTaM onpegenseTtcsa kak 1:1:1 Toneko B kaTeropuu
Mbilwy, Pune npemmym. OTO COOTHOLLEHME XUPHbIX Kncnot (1:1:1) aBngeTca BakHbIM
nokasatenem C [OUeTUYecKOM TOuYkM 3peHus. [locne npumeHeHus [ymunuga aaHHoe
COOTHOLUEHNE B MbIWIEYHOM TKaHW TywW MTULblI ONbITHOM rpynnbl Bcex kateropun (Pune
npemuym, dune knaccunyeckoe, Ctenk n [lpam ctenk) npubnmkaertcs k 1:1:1.

lMpy BblpawmMBaHMM CTPAycoOB B YCMOBUSAX YKpauHbl OMOMOrMYeckn akTMBHas
KopmoBasi gobaBka u3 Topcha “M'ymunua,” aktmBu3anpys ypoBeHb ObmeHa BelecTB B
opraHusame CTpaycoB, CNOCOOCTBYET YBESIMYEHUIO YPOBHA MX MSACHOW NPOLYKTUBHOCTU B
cpegHeMm Ha 16,4 %. lNpu 3TOM ynyywaeTcs KavyecCTBO MOfy4yaeMoM OT HUX MSCHOW
NPOAYKUMN 3@ CYET yBENUYEHUs codepxaHus B Msce Oernka, yMeHblUEeHUs COoAepXaHus
Xvpa u xonectepuHa. Takxe, B Msice cTpayca yBenuumBaeTcs obliee cogepxaHue
HEHacCbIWEHHbIX W  YMEHbLUaeTCs COAEPXaHWe  HaCbIWEHHbIX JKMPHbIX  KACIIOT,
noBblWwaeTcs ero 6uonormyeckas LEHHOCTb.
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anMeHeHMe ryYMMHOBBLIX npenapatoB U MUKPOIJNIEeMEHTOB B
MHTEeHCUBHLIX TEXHOJIOINMAX B pacTeHuneBoaAcTBe

H.}O. Napmaw, .. Mopo3osa, ".A. Napmalu
T'HY Mockosckun HMMCX «HemumHoBkay», MockBa, Poccus

N3yyann adppeKkTMBHOCTb MPUMEHEHUS MUKPOSNEMEHTOB Y N'YMUHOBBLIX NpenapaToB
B WHTEHCUBHbIX TEXHOMOMMAX MPOM3BOACTBA 3EpPHOBLIX KyrbTyp, KapTodens, panca.
PesynbTaTbl CBMAETENLCTBYOT O MOMOXUTENbHOM BAWSIHUM COBMECTHOMO MPUMEHEHUS
MUKPO3NIEMEHTOB U rymata B pa3y KyLLEeHWA Ha ypoxal SpPOBOW MLUEHULbl U SYMEHS.
JluctoBas obpaboTka 03MMOM MNLIEHULbI MUKPO3NEMEHTAMU U TyMaTOM MOMOXUTENBHO
NoBMMsNa Ha ypoxawm 3epHa M cogepxaHne B Hem 6Genka. Hambonee adhdekTMBHO
NPUMMEHEHNe TrymMaToOB B COCTaBe MWHepanbHbIX MakpoyaobpeHun. KomnnekcHas
(MUKpPOSNEMEHTbI U r'yMyCOBble BeLLecTBa) 2-X KpaTHas NnogKopMKa pacTeHun kaptodens
B ¢pa3bl BCXOA0B U BYyTOHM3aL MM NpuBena K nonoXnTenbsHOMY BANSAHUIO Ha YpoXan.

Studied the efficiency of application of microelements and humic substances in the
intensive technologies of production of cereals, potatoes, oilseed rape. The results show
the positive influence of the joint application of microelements and humate in the tillering
stage on the yield of spring wheat and barley. Foliar application of winter wheat
micronutrients and humate positive effect on grain yield and content of protein. The most
effective use of humates in the composition of mineral macronutrients. Complex
(micronutrients and humic substances) 2-fold dressing potato plants sprouting and
budding phase led to a positive impact on the harvest.

OTpuuaTenbHbin 6anaHc nuTaTenbHbIX BELECTB B 3emnegenun Poccun, korga
BHECEHME 3NIeMEHTOB MUTaHUS B MNOYBY HE KOMMEHCUMPYEeT MX BbIHOC, MNPUBOAUT K
HeOOoMONy4YeHN0 ypoXxasa CenbCKOXO3ANCTBEHHbLIX KynbTyp. B 6onblIMHCTBE pervoHoB
Poccunckon ®epepaumm BHocAT meHee 20 Kr A.B. MUHeparnbHbIX yaobpeHun Ha 1 ra
noceBoB, a B HekoTopbix — MeHee 10 (1). Kpome Toro, HebnaronpuaTHble MOrogHble
YyCrOBUSA BereTauMoOHHOro Mepuoda HACTOMbKO CUITbHO BUSAKOT Ha MOCTyNfeHune
3M1IEMEHTOB NUTAHWS B PacTEHUs!, YTO BHOCMMbIE MUHEpanbHble YyAobpeHns moryT BoobLue
He OKasblBaTb MOMOXUTENBHOrO BO3OENCTBUSA Ha ypoXan UNKU Bbl3blBaTb €0 CHUXEHUe
Npyu HegocTaToOMHOM KonuyecTBe Bnarn B noyse (2, 3). [loaTomy npumMeHeHue aaxe
BbICOKMX [03 [OPOrocTosWMnX MUHepanbHbIX YyaobpeHun He Bcerga npuBOAUT K
NPOrHO3MpyemMomy yBenuyeHuto ypoxasa. B cBa3n ¢ atum, niobble npuembl NOBbILEHWS
3(P(PEeKTUBHOCTN MUHEpPanbHbIX YyOOOpeHUn 3acnyxumsaloT BHUMaHuA. OfHUMKM K3
npuemMoB yBenuyeHna 3PPEKTUBHOCTU UCMONb30BAHNA MUTATENbHLIX BELLECTB U3
yOoobpeHun 1 noysbl, yKpenneHns MMMyHUTeTa pacTeHnn K HebnaronpusTHeIM dhaktopam
cpedbl M MNOBbIWEHUS KadecTBa MOfyyYyaeMoM NpPOAyKUUM MOXHO paccMmaTpuBaTtb
NPYMEHEHNE MUKPOINIEMEHTOB, PEryNATOPOB POCTa, FYMUHOBbLIX NpenapaTos.

B 2008-2013 rr. npoBegeHa cepus BereTaumMOHHbIX U NOJSIEBbIX OMNbITOB MO U3YYEHUIO
3(PPEKTUBHOCTN MPUMEHEHUS MUKPOSNEMEHTOB, PErynsaTtopoB pocTa, [YMUHOBbIX
npenapaTtoB B WHTEHCUBHbIX TEXHOMOMMAX MPOU3BOACTBA 3E€PHOBLIX KYyNbTyp W
kapTodpens. OnbITbl ObiNK 3anoXxeHbl N0 00LWenpuHATEIM MeToankam (PKypouuknin, 1968;
Hocnexos, 1985) B ¢utoTpOHE 1 Ha onbiTHOM none Mockosckoro HANCX "HemuunHoBka".
[MonesBble oOMbITbl NPOBOAMAN B 3BEHe ceBOOOOpOTa Map-03MMble 3epHOBbIE-APOBbLIE
3epHoBble — KapTodenb — O03UMble 3epHOBble — £poBble 3epHoBble. K3yyanu
NHOMBUAYyarlbHOE W  KOMMMIEKCHOE MNPUMEHEHWE  MUKPOSNIEMEHTOB U FYMUHOBbIX
npenapaToB Ha Pa3HbIX YPOBHAX MUHEPAribHOIro NUTAHWUS.

B 2008 rogy B BeretauumoHHOM onbiTe Npu [o06aBfEeHUU TYMUHOBLIX BELLECTB B
docdopHble yaobpeHus yeenuuuBanacb AOCTYNHOCTb dpocdopa ANs pacTeHMr U, Kak
cnencTeue, Bo3pacTan ypoxaun apoBov nweHuusl copta MUC.

PesynbTaTbl, NOMNy4YeHHbIe B OnbiTe C ApoBor nwenHuuen copta MAUC B 2009 roay,
CBMAETENBbCTBYOT O AOCTOBEPHOM MOSMOXUTESNTbHOM BSIUSSHUM COBMECTHOrO MPUMEHEHMS
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MUKPO3MEMEHTOB U rymaTta B (pasy KyLeHUsa Ha ypoxan 3epHa. AHanorndHbln addekT 6bin
Nony4eH Ha NoceBax SPOBOro A4YMEHS.

B 2010 rogy, KOTOpbI XapakTepu3oBarncsa KpanHe HebnaronpusiTHbIMM NOro4HbIMU
ycrnosusiMu (Bo3fyLlHaa U noyYBeHHas 3acyxa, MpeBbllleHne cpeHen Temnepatypbl Ha 2-
8°C B TeuyeHuMe BeretaumMoHHOro nepuoga), nucrosad obpaboTka 03MMOW MLUEHMULbI
MUKPO3fIEMEHTaMUN U rymMaToM NOJSIOXKUTENBHO NOBNMANA Ha ypoXan 3epHa U cogepkaHue B
Hem Genka. OTgensHOe NpUMeHeHe TOMbKO rymaTa B dasy KyLeHUs Ha O3UMOW MNileHuLe
He npuBenO K [OOCTOBEPHOMY YBENIMYEHUIO ypoXad, B TO Xe Bpemsa Habnoganacb
TEeHOEHUMS K YIyYLEeHWIO KayecTBa 3epHa.

O heKkTMBHO NpUMEHEHNE FyMaToB B COCTaBE€ MUWHeparibHbIX MakpoygobpeHwun. B
HacTosiLLee BpeMs CyLLecTByeT HEeCKONbKO CrnocoboB BBEAEHUS r'yMaToOB B MWHeparibHble
yaobpeHus: obpaboTka rpaHyn MMHepanbHbIX YA0OpeHUn Npy NpUroToBIEHNN TYKOCMECEN,
BBeJEeHVe rymaToB B MUHeparbHble yoobpeHust B npoLiecce ero Npou3BoAcTBa (Bnae) unm
B MOPOLLOK C NOcreayoLlen rpaHynaunen.

B 2010 — 2011 rr. npoBOAUNM NONEBbIE WUCCREAOBaHUA C FyMaTU3NMpPOBaHHON
HUTpPoaMMOOCKOM (cogepxaHne rymaTta He meHee 0,3%) B cpaBHEHUUN CO CTaHOapTHOWM
npu BblpallMBaHUM SAPOBOM MLWIEHULbl M panca B YycnosBusax HevyepHO3eMHOM 30HbI.
Hutpoammodocka € rymaramum pekoMeHOoBaHa B Ka4yeCTBe OpraHoOMUHepanbHOro
yoobpeHua [Ons OCHOBHOrO, MNPWUNOCEBHOrO BHECEHMS W B MNOOKOPMKY MO4 Bce
CENbCKOXO3SINCTBEHHbIE  KYNbTypbl, rAe npuMmeHsaeTca obbldHas HUTpoammodpocka.
[OnutenbHas Bo3gywHaa u noyBeHHas 3acyxa B 2010 rogy He ganu oxuaaemoro
adpdpekTa OT BO3pacTalmx 003 HATPOAMMOMOCKU. OTO NPOSABUIIOCH KaK Ha NeHuUue,
Tak U Ha pance. [OeduuuT Bnarn okasarncsa rnaBHbIM NPendaTcTBUEM B peanusaumm
MOYBEHHOrO MNOAOPOAMS, NMPU 3TOM YPOXKAMHOCTb MNLIEHWLbI B LenoM Obinia B ABa pasa
HWKe, YeM B aHanornyHom onbiTe 2009 roga. MNMpubaskn ypoxasa npu BHeceHnn 200, 400 n
600 kr/ra HUTpoammodocku (pusmyeckoro Beca) 6Gbinn npaktTmyeckn ogmHakossl (0,3-0,5
T/ra). Huskas ypoxxanHocTb nweHuubl obycnosrieHa, B OCHOBHOM, LLYNSIOCTbIO 3epHa. B 10
Xe BpeMs, B BapumaHTax onbiTa C rymMatnsaMpoBaHHOM HUTPOAMMOMOCKOM Mosfy4vyeHa
poctoBepHas npubaska (0,8-1,0 T/ra) ypoxas npu ysenuvyeHun [03 yaobpeHun. 310
obycnoBneHo, npexae BCEro, Ny4ymm obLLmMmM COCTOSIHUEM pacTeHUn 1 passutnem bonee
MOLLHOM KOPHEBOM CUCTEMbI MPU MPUMEHEHMUM TymMaToB Ha (oHe obuiero cTpecca
NOCEBOB OT ANMTENBHOM U NPOOOIPKUTENBbHON 3acyxu. ccnenoBaHns, NnpoBefeHHble Ha
noYyBax C HU3KAM YPOBHEM MMOOOPOAUA, MnoKasanuM [OOCTOBEPHOE MOSIOXUTENBHOE
BMUSIHAE COBMECTHOIMO MPUMEHEHNS MUKPOSNIEMEHTOB W FYMMHOBBIX MpenapaToB Ha
ypoxaun, maccy 1000 3epeH u cogepxaHue B 3epHe 6enka. B 2010 u 2011 rogax
YPOXaHOCTb APOBOM MLIEHWULbI HE3aBUCUMO OT copTa Obina NpuMepHO B ABa pa3a Huxe,
yem B onbltax 2008 - 2009 rogoB, KOTOpble XapaKTepu3oBanMCb CpPaBHUTENbHO
AOCTaTOYHbIM ANA pocTa W pasBUTUS pPacTeHU yBNaXHEHWeM u BnaronpusaTHOW
TemnepaTypon. [puMeHeHne rymMuHOBLIX MpenapaToB B HebnaronpuATHbLIX MOrOAHbIX
YCNOBUAX [JOCTOBEPHO YBENMYMBANO YypoOXan W3ydaemblX KynbTyp. 3HAYMTErbHbIV
3(peKT OT NPUMEHEHUSA TyMaTU3NPOBAHHON HUTPOAMMOMOCKN NPOSIBUIICA HA HaYanbHOM
aTane pasBuTUA pacTeHun panca. [locne noceBa ceMaH panca B pesynbTaTe
KpaTKOBPEMEHHOIO JUBHA C MOCHedyLMMM BbICOKMMU TemnepaTypamu BO3gyxa Ha
NOBEPXHOCTW MNOYBbl obpasoBanacb NNoTHaa Kopka. [MoaTomy BCxogbl Ha BapuaHTax C
BHECeHMeM 00bl4HON HUTPOAMMOMOCKM BbINIM HEPABHOMEPHBLIMWU U CUIBHO N3PEXEHHBIMN
MO CpPaBHEHMUIO C BapuaHTamu C rymaTtusnpoBaHHOW HUTPOAMMOMOCKOM, YTO MPUBENO K
3HaAYMTENbHbLIM Pa3NMYNAM B ypoXKae 3eneHon maccel (4).

B 2012 — 2013 rr. npoBogunu OfMbiTbl MO W3YYEHUHO BIIUAHUA T[YMUHOBbIX
npenapaToB, MUKPOINIEMEHTOB M PErYyNsTOPOB POCTa Ha ypoXan MU KayecTBO kaptodens
copTa Ygaya. B pesynbTaTe npoBeAeHHbIX UCCegOBaHNN YCTAHOBIEHO, YTO 2-X KpaTHas
BHEKOpPHEBasi KOMMMEKCHas (MWKPOANeMeHTbl W T[yMyCOBble BeLLecTBa) MOAKOpMKa
pacTeHun npuBena K MNOSIOXKUTENbHOMY BIIMSHUIO Ha ypoXan kaptodend. YBenuyeHue
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ypoXxas npou3oLlno 3a cYeT yBenuyeHus KpynHow dppakumm kaptodensd, KOnumyecTtBo
MENKOW NpakTUYeCKN HE MEHASOCH B 3aBMCUMOCTW OT BapMaHTOB OnbITa.

Jlntepatypa.
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Efficiency of Coniferous Wood Greenery Extractive Compounds
Application in Plant Growing and Animal Industries
T.V. Hurshkainen, A.V. Kutchin

Institute of Chemistry Komi Science Center of Ural Division of RAS, Syktyvkar, Russia,
hurshkainen@chemi.komisc.ru

Chemical processing of coniferous wood greenery (a large-capacity withdrawal of
wood felling) with the purpose of obtaining of biologically active compounds is perspective
trend of wood chemistry.

One of directions of Institute of Chemistry Komi Science Center of Ural Division of
RAS innovative activity is development of technology of plant raw material processing by
ecologically safe emulsion the way without application of organic solvents and obtaining of
new biological products.

The aim of the presented work is research of efficiency of biological products isolated
by the way of emulsion extraction of coniferous wood greenery in plant growing and animal
industries. For this purpose the problems in studying biological activity of preparations
obtained are solved and recommendations for consumers of fungicidal preparation “Verva-
spruce” and fodder additive “Verva” are developed. These preparations are made on pilot
enterprise of Open Company «The Scientifically-Technological Enterprise of Institute of
Chemistry of Komi SC of UD of RAS».

The natural compounds which are contained in these preparations raise stability of
plants to extreme influences of an environment. Processing by the preparation “Verva-
spruce” of seeds and vegetable cultures has rendered positive influence. So, for example,
energy of germination of carrot seeds has raised on 3.5 %, and pathogenic microflora
contamination has decreased on 4 %, vegetation periods of plants growth have
decreased. Processing of seeds and plants during vegetation promoted increase of early
productivity on 12 % and the general productivity - on 6 %, to decrease in the maintenance
of nitrates in root crops on 32 % in comparison with the control and to accumulation of
carotene, has had protective an effect from illnesses during winter storage.

Fodder additives from Abies wood greenery promote raise the productivity of animal
and a bird. During researches positive influence of fodder additive “Verva” on a gain of
alive weight of heifers in the dairy period is revealed. At addition in a diet of the fodder
additive of 4 ml the gain of heifers weight for a month has made 1.4 kg. The pure gain of
alive weight of heifers received 4 ml/goals/day of the fodder additive has made 18 kg for a
month that on 4 kg it is more than in the control.

Testing of fodder additive “Verva” on pigs-sire are carried out. A preparation added to
the basic diet of animals in a doze 5 g on a head in day within 30 days. It is established
that introduction of fodder additive “Verva” in the pigs-sire basic diet promotes
improvement of parameters of a sexual reflex, increase of biological quality and quantity of
sperm.

Thus, biologically active preparations obtained from coniferous wood greenery by
ecologically safe way of emulsion extraction can effectively be applied in plant growing and
animal industries.

Work is executed at financial support of the project 12-T-3-1004 of program of basic
researches of branch of chemistry and sciences about materials of the Russian Academy
of Science.
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Antiviral Activity of Humic Substances

T.N. llyicheva, S.M. Balakhnin, N.M. Gashnikova, A.G. Durymanov, G.G. Anan’ko,
T.A. Kosogova, T.P. Miloshenko, V.A. Redkin, T.V. Teplyakova
State Research Center of Virology and Biotechnology Vector, Koltsovo, Novosibirsk region
Novosibirsk State University, Novosibirsk, ilicheva_tn@vector.nsc.ru

Variety of medicinal drugs to treat viral diseases is extremely limited. Therefore,
searching and studying natural low-toxic substances with antiviral activity to RNA and
DNA-containing viruses are important and critical task of modern virology.

The goal of this work was to study antiviral activity of water-soluble fractions of humic
substances obtained from brown coal of Kansk-Achinsk field.

Soluble fractions of humic substances were obtained according to method described
in [Patent RU 2044757; Patent RU 2091430]. Maximum studied concentration of drugs in
toxicity test was 2000 mcg/ml. Study was carried out with suspension cell culture MT-4
and monolayer culture MDCK. Toxicity of humic substances (CDso) was evaluated in MTT-
test.

Antiviral activity (IDsp) against influenza A virus was detected in MDCK cell culture; to
herpes simplex virus of type Il and Newcastle disease virus — in VERO cell culture with the
use of cell staining by neutral red 3 days after infection with virus in a dose of 100 TCID.
Antiviral activity against human immunodeficiency virus of type | was tested in MT-4 cells
using inhibiting p24 protein production 4 days after cell infection. Amount of p24 protein
was detected by immunoenzymatic method using test system produced by “Vector-Best”.
Index of selectivity (IS), or therapeutic index, was detected as relation of drug
concentration toxic for 50% cells (CDsp) to drug concentration protecting 50% cells against
virus activity (|D5o)2 IS = CD50 / |D5o.

All studied substances showed low toxicity: CDsg > 300 ug/ml.

The most active fraction of humic substances showed significant antiviral activity
against pandemic influenza virus A/California/04/09 (H1N1 pdmQ9): IDso = 3.75 ug/ml, IS =
266; against highly pathogenic avian influenza virus A/Commongull/Chany/06 (H5N1): IDsg
= 9. ug/ml, IS = 105; against herpes simplex virus (HSV Il): IDsp = 3.5 ug/ml, IS = 285; and
against Human immunodeficiency virus | (HIV I): IDsg = 2.7 ug/ml, IS = 370. None of
studied fractions showed antiviral activity against vaccine strain of Newcastle disease virus
(NDV).

Thus, it was shown that fractions of humic substances have significant activity
against viruses with different genome structures. For instance, influenza viruses are RNA-
containing viruses with negative fragmented genome; HIV-1 is RNA-containing virus that
has reverse transcriptase and incorporates into host cell genome; herpes simplex virus is
DNA-containing virus. There are common features typical for these pathogens: they have
envelope obtained from host cell; certain stage of virus reproduction passes in cell
nucleus. It should be noted that Newcastle disease virus is RNA-containing virus with non-
fragmented negative genome, it has envelope, but the whole reproduction cycle passes in
cell cytoplasm.

Further studies with the use of broad range of pathogens are needed to reveal
mechanisms of antiviral activity of humic substances.
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Molecular Approach to Understanding Mode of Action of Humics on
Biota: a Case Study with Basidiomycetes Trametes maxima
Olga Klein', Gennadii Badun?, Maria Chernysheva?, Olga Koroleva', Natalia Kulikova'*

'A.N. Bach Institute of Biochemistry of RAS, Moscow, Russia
2M.V. Lomonosov Moscow State University, Moscow, Russia

Humic substances (HS) represent the major reservoir of carbon (C) in ecosystems,
and their turnover is crucial for understanding the global C cycle. Although basidiomycetes
clearly have a role in HS degradation, much less is known about the effect of HS on fungal
traits. We studied the alteration of physiological, biochemical, and morphological
characteristics of Trametes maxima in the presence of leonardite HA as well as HA
association with fungus using tritium labeled preparation. To go deeper inside effects of
HA on fungus, humics induced alteration of proteome was analyzed and differential
expression of genes encoding enzymes related to carbohydrate metabolism was
examined.

Both complete medium and minimal (C-limited) medium mimicking natural
environmental conditions were used. Adding HA led to increased biomass yield, but under
C-limited conditions the effect was more apparent. This finding correlated rather well with
our data showing higher penetration of humic material into the cell interior under C-limited
conditions. The amount of HA inside fungal cells grown without a readily-available C
source was twice as much as that in cells grown in complete medium.

HA induced ultra-structural changes in fungal cells, especially under C limitation,
including reducing the thicknesses of the hyphal sheath and cell wall. In the minimal
medium, cellular respiration increased nearly three-fold under HA application, while the
corresponding effect in complete medium was lower. In addition, in the presence of
inhibitors, HA stimulated either the cytochrome or the alternative pathway of respiration,
depending on presence or absence of glucose in the medium. Our results suggested that,
under conditions mimicking the natural environment, HA may play three major roles: as a
surplus substrate for fungal growth, as a factor positively affecting cell morphology, and as
an activator of physiological respiration [Klein et al., 2014].

Proteome analysis demonstrated HA could be involved in fungus metabolism
resulting in accelerating glycolisis. The latter was in accordance with real-time PCR
analyses where HA-regulation of four genes encoding enzymes related to carbohydrate
metabolism (eno, pgd, aco and gapdh) was observed. To our knowledge this is the first
report of molecular evidence of HA effect on Basidiomycetes.

Klein O.l., Isakova E.P., Deryabina Yu I., Kulikova N.A., Badun G.A., Chernysheva
M.G., Stepanova E.V., Koroleva O.V. Humic Substances Enhance Growth and Respiration
in the Basidiomycetes Trametes Maxima Under Carbon Limited Conditions. Journal of
Chemical Ecology, 2014, 40:643-652. DOI 10.1007/s10886-014-0445-x.
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Humilid Influence on the Processes of Digestion in Ostriches in the
“Critical” Period of Growth

Suzanna Koliada', Lilia Stepchenko?

'Scientific research centre of biosafety and environmental control agro-industrial complex
Dnepropetrovsk State Agro-Economic University, Dnepropetrovsk, Ukraine
’Dnepropetrovsk State Agro-Economic University, Dnepropetrovsk, Ukraine

It is known that humic substances are biosafety feed additives of natural origin. They
are now widely used in the poultry industry as growth promoters, hepatoprotectors for
metabolism correction as adaptogens, immunomodulators, antioxidants, stress-protectors
and their scope is expanding every day. Ostrich industry has become an industrial recently
and needs supplements is a course of action to biosafety properties.

One of the systems that determine the growth and development of the organism, is
digestive, lability which in turn is related to the level of activity of the enzymes and their
localization in the gastro-intestinal tract. In the context of the problem laboratory of humic
substances on them. prof. Khristeva LA Dnepropterovsk State Agrarian University of
Economics and an industrial complex for growing ostriches PJSC "Agro-Soyuz", an
experiment was conducted on the use of biologically active feed additive "Humilid" for the
ostriches in the "critical" period of growth from hatching to 60 days of life. For this study
were divided into two groups ostriches on 136 animals each. The animals of the second
group (experienced) with water desoldering "Humilid" (TU 15.7-00493675-004: 2009), the
optimal amount of daily.

The work of the digestive system was judged by the activity of digestive enzymes,
which are determined in extracts the contents of the intestines of individual small and large
intestines at 3, 30 and 60-day-old ostriches. A-amylase activity was determined by the
method Karaveya; proteolytic activity by the method of Erlanger modification Shaternikova;
lipolytic - screening method using a non-specific substrate - tributyrin; celluloselytic -
GOST R 53046-2008 using NaCMC.

The activity of a-amylase extracts chyme duodenum, ileum and blind sprouting in the
treated group at 30 days of age was higher by 7%, 45% and 2.2 times, respectively,
compared to animals in the control group reached and, and in some cases exceeded (in
the blind processes of 2.2 times) the corresponding figures in 60-day-old animals in the
control group.

Proteolytic activity in the experimental group ostriches 30 days of age was higher in
duodenum 4.1 times lean - 49% iliac - 58% and appendix 7.4 times compared to control
animals. The level of activity of the proteolytic enzymes in the duodenum from experienced
ostriches in 30 days of age reached the level of the corresponding index in the control
group at 60 days of age. A measure of proteolytic enzymes in the blind processes of 30-
day-old ostriches experimental group exceeded this figure in 60 - day ostriches control
group by as much as 66.5%. The presence in the diet "Humilid" promotes activity of
amylolytic and proteolytic enzymes in different locations of the alimentary canal ostriches,
activating cleavage of feed components and absorption of the cleavage product. As a
consequence, the weight of 60-day-old animals in the experimental group was higher than
12.5%, and the average was 7,17 + 0,17 kg, while the average weight of control group
ostriches - 6,37 + 0,22 kg.

The experiment also revealed that ostriches born with very high lipolytic activity in the
gastro-intestinal tract. So in the duodenum and jejunum in 3-day ostriches compared to
30-day-old she was taller than 8-10 times. By 30 days of age the level of lipolytic activity is
sharply reduced. In animals treated with "Humilid" level of lipolytic activity in the gastro-
intestinal canal is at a higher level as compared with animals that did not use additives: in
the duodenum activity - 75% in the jejunum - 9% in the ileum - 15% of blind sprouts - 39%
compared with the control. The presence of "Humilid" in the diet contributes to an increase
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in activity of lipolytic enzymes in different locations of the alimentary canal ostriches and
increase interest lipolytic enzymes of the colon (the blind processes) in the process of
digestion of lipids.

Level celyulozolitic activity, due to which the process of digestion of fiber, to 30 days
will be doubled, and to 60 days by 2.4 times compared with previous periods. The animals
of the experimental group in the 30 days of age celyulozolitic activity was higher by 42%,
and 60 days of age by 35.8% compared to control animals. This is due to increasing the
number of registration obligate microflora.

Thus, the feed additive "Humilid" affects the processes of digestion of feed
components, activating them. High level of activity of digestive enzymes can be regarded
as an adaptive physiological mechanism, the operation of which is aimed at a more
complete breakdown of carbohydrates, proteins, lipids, the final products which are used
intensively developing organism.

Adding "Humilid" in the diet contributes to the activation of enzymes, amylolytic,
proteolytic, lipolytic, and that it is important cellulolytic, which allows the following 30 days
of age to replace part of the diet of ostriches roughage.
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The Effectiveness of Methods of Processing of Seeds and Vegetative
Plant Japanese Millet by Gidrogumate

Olga Korzun, Anna Tsygankova
Educational institution "Grodno State Agrarian University", Grodno, Belarus, korzun9@mail.ru

According to Privalov F.l. (2007), studying of fiziologo-genetic bases of use of
environmentally friendly preparations natural and a phytogenesis is topical issue. At the
same time it should be noted absence of scientific information on features of use of
regulators of growth and development of plants for the purpose of increase of efficiency of
Japanese millet. In this regard the task during 2011-2013 years to study influence of
processing of seeds a hydrohumate (10 percentage of aqueous solution; 0,2 liter per
tonne) and the growing of plants was set by the same preparation (10 percentage of
aqueous solution, 2 liter per hectare), and also processings of seeds before crops by a
combination of preparations benomil (50 percentage of wettable powder, 2,0 pounds per
ton) and hydrohumate (10 percentage of aqueous solution, 0,2 liter per tonne) on
efficiency, structure of productivity and sowing qualities of seeds of Japanese millet on the
skilled field ElI "GSAU" in the conditions of cespitose and podsolic soils of the average
level of fertility.

Use of a hydrohumate and combination benomil and hydrohumate had essential
positive impact on field viability of seeds of Japanese millet in comparison with control
option (processing by water) which on average in three years increased for 11-15
percentage. Essential distinctions between control and the studied options of experiment
on a number of productive shoots per plant which increased with 3,5 to 3,9-4,2 are noted.
The analysis of survival of plants depending on processing seeds the indicated regulator of
growth showed reliable advantage of experienced options in comparison with the control:
on average in three years when using a hydrohumate the survival of plants increased on
2,2; and only in 2012 year this indicator didn't exceed the value received on control. The
high survival of plants was noted when using a combination of preparations for processing
of seeds combination benomil and hydrohumate (97,3-98,9 percentage). In 2011 and 2013
years of essential distinctions on height of plants depending on application of a preparation
and a combination of preparations for the treatment of seeds it wasn't observed.

When studying use of regulators of growth for processing of seeds and during
vegetation at average productivity of grain for years of researches of 22,7-25,9 quintals per
hectare. Its maximum increase is noted in option with application of a hydrohumate —
respectively 2,3 and 3,0 quintals per hectare whereas processing combination benomil
and gidrogumate provided an increase of productivity of only 1 quintal per hectare.

The greatest mass of 1000 grains was noted in option with application of a complex
of preparations benomil and gidrogumate (4.1 gram). The mass of seeds from one panicle
in experience with application of a hydrohumate was in limits of 9,1-9,5 gram, and its
maximum values are noted in options with application of a combination benomil and
gidrogumate (10,3 gram). When studying sowing qualities of seeds of a Japanese millet
the seeds received at application for processing of sowing material of a hydrohumate and
a combination benomil and gidrogumate had the greatest laboratory viability (92-94
percentage). When processing plants a hydrohumate during vegetation laboratory viability
of the received seeds of a Japanese millet was 80,8-92,4 percentage. Both options with
application of the specified preparation regardless of a method of their application had
essential advantage in comparison with the control.

Literature. Privalov F.I. Biologization of receptions in technologies of cultivation of
grain crops: monograph / F.I. Privalov. — Nesvizh: Nesvizhskaya Enlarged Printing of S.
Budny, 2007. — Page 48-49, 8-11.
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Adaptive Properties of Humilid with Doxorubicin-Induced
Cardiomyopathy

Marina Kovalenko', Julia Gordienko?, Yaroslava Baklanova?, Lilia Stepchenko?,
Alla Shevtsova?, Galina Ushakova?®

'Dnepropetrovsky State Agrarian-Economics University, Dnepropetrovsk, Ukraine,
stepchenko@rambler.ru

2GU "Dnepropetrovsk Medical Academy", Dnepropetrovsk, Ukraine

3Dnepropetrovsky State University. O. Gonchar, Dnepropetrovsk, Ukraine

For resistance to the effects of stress are commonly used natural adaptogens, which
do not accumulate in the body and does not pollute the environment. Promising in this
respect are the humic feed additives made of peat, which are involved in the regulation of
metabolism, have antioxidant properties, the ability to absorb heavy metals, radionuclides
and other toxic compounds, contributing to the stabilization of homeostasis and increases
the resistance of the organism. The purpose of work was an estimation of physiological
and biochemical indexes for rats with doxorubicin-induced cardiopathy on a background
application of antioxidants, what has a complex protective effect on the myocardium and
the organism as a whole. One of them was selected Humilid. It is preparation on the basis
of polifenol complex, got from peat.

The experiment was performed on male albino Wistar rats weighing 210 + 50 g were
divided into groups of 8 animals each: group 1 - intact animals, group 2 - the rat induced
cardiomyopathy (ICP), that one time per week for 4-weeks were administered doxorubicin
at a dose of 1 mg / kg of body weight, 3 group - animals that received 0.01% solution
Humilid (TU 15.7-00493675-004 2009) with drinking water throughout the 5-week
experiment. Biochemical parameters in the plasma of animals was assessed by analyzer
VA-88 Mindray (China) using kits Elitech diagnostics (Seppim S.A.S, France). The activity
of all enzymes were determined by kinetic methods using the appropriate substrates. The
concentration of cholesterol and triglycerides were determined enzymatically by
colorimetric methods, total protein - biuret method, albumin - using bromcresol green. Data
processing was carried out using programs Statvin and Excel and using the non-
parametric U-test Vilkolsona (Mann-Whitney test). Differences were considered statistically
significant at p <0.05

According to published sources, the body weight of the experimental animals is
significantly reduced in the case of doxorubicin. At animals of 2 groups by an average of
19-30% reduced relative weight not only of the heart, but also of liver and kidney, testes
index fell by an average of 40%. At the same time, the relative weight of the heart in rats
Group 3 was 88%, and the testes did not differ from this figure in the animals of group 1.
With the introduction of Humilid there was a significant decrease in the activity of marker
hart enzymes compared with rats with the ICP, but there was a sharp increase in the
activity of LDG. This fact can be explained by the reduced level of urea, which is a natural
inhibitor of LDG. When applying Humilid identified reduction in total protein compared to
the control group and the reduction of hypoproteinemia. With a lower concentration of
albumin in the group 3, these results may be explained by the change of the plasma
protein fraction. When the ICP is almost 2 times increase in plasma cholesterol
concentration and 11 times - triglycerides compared to the intact animals group. Humilid
influenced decrease of these parameters on average by 20%. Perhaps Humilid exerts
regulatory effects on lipid synthesis, reducing its strength.

Doxorubicin-induced cardiomyopathy in rats is accompanied by a decrease in the
relative weight of the heart, liver and testes, increased activity of hart muscle-specific
enzymes AST and LDG levels of lipid metabolism, hypoproteinemia. Using of Humilid
against application of doxorubicin leads to the improvement of biochemical parameters,
which may indicate a reduction in cardiotoxicity of anthracyclines under its influence.
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ApanTtuBHble cBorcTBa N'ymunuaa npm [okcopyouumnH-
WHAYLMPOBaHHOW KapauonaTum

MapwuHa KoBaneHnko', KOnua NopauneHko?, Apocnasa baknanosa?®, Jlunus CtenyeHko’,
Anna WeBuoBa?, NanuHa Ywakosa®

'IHenponeTpOBCKMI roCy4apCTBEHHbIN arpapHO-aKOHOMUYECKUIN YHUBEPCUTET, [IHENPONETPOBCK,
YkpauHa, stepchenko@rambler.ru

2TY «[dHenponeTpoBcKkasd MeanLMHCcKasa akagemus», YKkpanHa

3[HenponeTPOBCKNIA rocyAapCTBEHHbIN YHUBepcuTeT uMm. O. NoHuapa, YkpanHa

[Ons obecneyeHnss CTOMKOCTM OpraHMama K BO3OEWCTBUIO CTPECCOB LUMPOKO
MCNONb3YITCA afanToreHbl eCTECTBEHHOIO NPOUCXOXAEHUS, KOTOPbIE HE HaKanmMBalTCS
B OpraHMaMe U1 He 3arpAsHAiT oKpyxawlwyk cpeny.  [lepcnekTmBHbIMM B 3TOM
OTHOLLEHMMN ABMASIOTCHA NYMUHOBbLIE KOPMOBble J00aBKM U3 Topda, KOTOpble y4acTBYHOT B
perynauuu obmeHa BewecTB, o06nagalT aHTMOKCMAAHTHLIMM  CBOWCTBaMW,
CMOCOBHOCTBbID CcopbMpoBaTh MOHbLI  TSXKEMbIX MeTannoB, pPaauvoHyKnuabl W Apyruve
TOKCMYHbIE COeAVHEHMs, CcrnocobcTByst CcTabunusaumMm romeoctasa WM MNOBbILIEHUIO
PE3NCTEHTHOCTN opraHuama. Llenbio paboTbl sBnsnacb OueHKka (U3NONOrNYecknx |
OMOXMMUYECKMX NOoKasaTemnen y KpbiC C AOKCOPYOULMH-MHOYLMPOBAHHOW Kapauonatuen
Ha oHe npUMEHEeHNa aHTUOKCUOAHTOB, obnagalwmx  KOMMIEKCHbIM  3alUTHbIM
AENCTBMEM Ha MWOKapAa M opraHuam B uenom. OgHuM u3 npoTekTopoB 6bin BbiGpaH
'ymunng — npenapat Ha OCHOBe MONUMEHONBHOIrO KOMMJSIeKca, NnoslyYeHHbIn u3 Topda,
CnocobHbIM ycunueatb Hecneumpu4ecKkyto CONpoOTUBASEMOCTb OpraHuM3mMa K LUMPOKOMY
CNeKTpy BpeLHbIX BO3AEVNCTBUN.

OKcnepuMeHT npoBoaunu Ha camuax 6enbix kpbic nuHum Wistar Becom 210150 r,
pasfeneHHbIX Ha rpynnbl No 8 ocoben B kaxaon: 1 rpynna — MWHTAKTHbIE XXUBOTHbIE, 2
rpynna — Kpbicbl C nHAyumposaHHon kapavonatuen (UKIT), koTopbiM 0auH pa3 B HEAEN!IO B
TeyeHue 4-x Hegenb BBoaunn AA gokcopybuumH B gose 1 mr/kr maccel [3], 3 rpynna —
XMBOTHble, koTopble nonyyanu 0,01% pactBop lNymunuga (TY Y 15.7-00493675-004
2009) ¢ nuTbeBOM BOOOM Ha MNPOTSHKEHUM BCEX S-TM Hedenb 3KCnepuMeHTa.
Buoxumnyeckne nokasatenu B NnasMe  KPOBU XMBOTHbIX OLEeHMBanNu Ha
nonyaBTomaTudeckoMm aHanusatope BA-88 Mindray (Kutan) ¢ nomouwbto Habopos Elitech
diagnostics (Seppim S.A.S., ®paHuus). AKTMBHOCTb BCeX (EPMEHTOB oOnpenensanu
KMHETUYECKUMN MEeTOAaMM C UCMONb30BaHMEM COOTBETCTBYHOLLMX CyOCTpaTOB.

CornacHo nuTtepaTypHbIM UCTOYHMKaM, Macca Tena 3KCnepuMeEHTarbHbIX XXUBOTHbIX
3HauYUTENbHO CHWXaeTcs B criydae npumeHeHuss AA. Y xnBoTHbix 2 rpynnbl ¢ UK B
cpegHeM Ha 19-30% CHwKaeTca OTHOCUTENbHAA Macca He TOMbKO cepAua, HO U NEYEHN U
noYyeK, WHOEKC CEMEHHUKOB Yy caMLOB cHU3Wcs B cpegHeM Ha 40%. B 1o xe Bpewms
OTHOCUTENbHAA Macca cepgua Yy kpbic 3 rpynnbl coctaBuna 88%, a CeMEeHHUKOB
MNPaKTUYECKN He OTfMyanacb OT 9TOro nokasaTens y XMBOTHbIX 1 rpynnbl. [Npun BBegeHun
l'ymmnmuaa npoucxoaurnio OOCTOBEPHOE CHWKEHWE aKTUBHOCTU MapKepHbIX CepaeYHbIX
depMeHTOB Mo cpaBHeHuto ¢ kpbicamu ¢ VKT, ogHako Habnoganock peskoe MnoBbiLeHne
aktTuBHocTh JIOI. O3TOT hakT MOXHO OOBSACHUTL CHMXXEHMEM YPOBHSA MOYEBUHbLI, KOTOPas
ABMSETCA eCTeCTBeHHbIM UHrmoutopom JIAI. Mpu npyumeHeHun N'ymunnga ycTaHOBIEHO
CHUXeHWe YypoBHS obLiero 6enka no CpaBHEHUIO C KOHTPOSIbHOMW FPYMNON U yMeHbLUEeHWEe
CTeneHn rmnonpoTeNHEMNN. YUnNTbiBasi CHMXKEHME KOHLEHTpauuun ansbymnHa B 3 rpynne,
NonyYeHHble pe3ynbTaTbl MOXHO OOBACHUTL U3MEHEHMEM (PPaAKLMOHHOIO cocTaBa benkos
nnasmbl. MNpu WKI noytn B 2 pasa B nnasme KpPOBU YBENMYMBAETCHA KOHLEHTpauus
xonectepuHa n B 11 pas — TpUrMUMUEPUZOB MO CPaABHEHWUIO C XXMBOTHLIMU MHTAKTHOM
rpynnel. MNog snnsaHnem N'ymunnga HabnogaeTcs CHKEeHUe 3TUX nokasaTtenen B cpegHemM
Ha 20%. Bo3amoxHo, 'ymunng okasbiBaeT perynsaTopHoe OEWCTBME Ha CUMHTE3 NMnuaos,
CHWXasi ero MIHTEHCUBHOCTb.
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[okcopyBbuumH-MHAYLMPOBaHHAs KapamMonaTua y KpbiC COMPOBOXAAETCA CHUKEHMEM
OTHOCUTESNIbHOW Macchl cepua, NevYeHn WU CEMEHHUKOB, MOBbILEHMEM aKTUBHOCTU
cneymdudecknx ana cepaevHon moiwubl doepmeHtToB ACAT u JIOIT, ypoBHA nokasaTtenen
nunugHoro obmeHa, runonpotemHemunen. Mcnonb3oBaHne [ymunuga Ha  oOHe
npumeHeHns AA NpUBOOUT K YMydlEHU0 OMOXMMWUYECKUX MoKasaTenen, 4YTo MOXeT
CBMAETENbCTBOBATb O CHUXEHUN KapAMOTOKCUYECKOro 4eNCTBUSA aHTPauUKITIMHOB Nog ero
JencTBmem.
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Approbation of Humic Preparations Based on the Regional Peat Raw
Materials in Maral Deer Farming Branch of Altai Republic
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Since 2008 the interdisciplinary research team of GASU and TSPU has been carried
out the study on the resource potential of peat raw materials in the Altai mountain range.
The use of the preparations based on the deep processing of peat in Altai Republic will be
profitable in producing fodder additives and veterinary preparations for the Republic animal
farming, and also the balneotherapeutic and health improving preparations which are in
demand in spa medicine.

As a result of the complex expeditions which were carried out in Altai Republic the
industrial peat deposits in Northeast Altai (NEA) were detected. The analysis of the group
composition of peat in Ynyrginsky, Choisky and Tourochaksky deposits have shown a
considerable amount of humic substances within 40-58 %.

According to the data of the element analysis it is necessary to note a considerable
amount of C and H in the analyzed humic acids (HA) of the sedge lowland peat in NEA:
68,0 -70,1 %; 6,1- 6,8 % accordingly, a narrower interval of the amount of O: 17,9-28,2 %
in comparison with the West Siberian peat, and also a high amount of nitrogen within 2,6-
3,8 %. An average relationship of H/C makes up 1,11; the above mentioned facts
characterize the presence of educed aliphatic structural fragments in the macromolecules
of the HA. The spectral quotients, calculated according to the IR-spectroscopy, have
shown the prevalence of carbohydrate fragments (A1os0/A1628), the hydroxyl groups
(As400/A1628), and alkyl substituting groups (Azg20/A1628) in the composition of HA concerning
aromatic fragments.

In the composition of profile HA a relative amount of aliphatic Carbon (0 — 65 ppm)
decreases within 49-37 % against an invariable aromatic component — 37-39 % (160 — 90
ppm). The amount of Carbon in polysaccharide fragments (65 — 90 ppm) makes up from 5
% up to 14 %, Carbon — the COOH group (160 - 200 ppm) as a part of profile HA is
characterized by an insignificant spread, and its amount does not exceed 10 %. The
identification of peculiar features of the composition structure of HA in the peat of a
concrete deposit and a certain depth of a peat deposit is necessary for the establishment
of interrelation with the display of the direction of a biological potency of humic
preparations.

On the basis of the HA peat a humic preparation was worked out, whose use in
maral-deer economy of Altai Republic as a fodder additive for antler maral-deer has shown
a positive influence on biochemical indicators of blood and on the amount of macro- and
micronutrients. The increase in antler productivity of young maral-deer on all quality
classes was revealed.

The work was done with the financial support of the Ministry of Education of the
Russian Federation by government order Ne 01201458966 (GASU); the Ministry of
Education (government order of TSPU Ne 174) and Grant of the Russian Research
Foundation (Ne 14-17-00038).
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BnusiHue nouyBoo6uTaroWmMX canpoUTHbIX 6aKTepuin Ha Ka4yecTBO
nocago4yHoro maTtepuana BMuHorpaaa

H.B. llemaHoBa, C.I". Benukcap
MHCTUTYT reHeTukun, pmnsnonornu, sawmtel pacteHmn AH, Mongosa

Abstract. The products of metabolism bacterial strains Pseudomonas sp. and
Agrobacterium sp. in combination with trace elements positive influenced on biochemicals
processes of plants, on quality of vine samplings.

[MoyBoBegamMu ycTaHOBMEH (OakT BblpaXeHHOW Aerpagaumm NOYBEHHOro MNoKpoBa
pecnybnukn Mongosa. AnutenbHoe Ucnonb3oBaHMe MUHepPanbHbIX YyAobpeHui npuBoanT
K MuHepanmsauum 10-27% a30Ta, CHWKEHUIO ero CcoaepXaHuss B MouBe,
HeobecneyeHHOCTM uM pacTeHun (Munbto H.U., 1994). [peactaBnsieT WHTepec
npucyTcTBUE B pu3octepe pacteHuin asoTdukcupytowmx dakrepun. Obuwme macwrtabbl
Ononornyeckon ukcaumm a3ota Ha nnaHeTe coctaBnAT 175 — 324 MMH. TOHH B roA, 4To
NpeBoCXoauT BKNag B arponponsBoAcTBO xummudeckux yaobpenun (Mepentok.[.B., 2010).
[MoBbiCMTb MOTEHUMan asoTdukcaumMm BO3MOXHO 6narogapsa WMHOKYNSUMM NOCagoYHOro
mMaTepuana pacTeHWn akTUBHbIMW  LWITaMMaMy noyYBooBMTalOWmMX  CcanpoOUTHbBIX
AnasoTpodHbIX BakTepuin: 3epHOBLIX, OBOLLHbIX, TEXHUYECKUX, AEKOPATUBHbLIX MOpoa W
HEKOPHEBBLIMW  OMPbLICKUBAHUSIMA ~ BErETUPYIOLLMX OPraHoB  MHOFOSMIETHUX  KynbTyp.
CospgaHue akonornyeckn 6e3onacHblIX TEXHOOIMMI BblpalmMBaHus C/X KySfibTyp BO3MOXHO C
MCNONb30BaHNEM MUKPOOHbBIX OpraHn3mMoB, OO6nagaloLMX BbICOKOM OUOAKTUBHOCTLIO.
Cpean wmeTabonutoB no4yBoobuTawwWmMx canpoduTtHbix  Gaktepun  Azotobacter
chroococcum, Pseudomonas fluorescens vaeHTMUUMPOBaHbI MHOrME BGUOMOrMYecKkn -
aKTUBHble BellecTBa: MOHO- W nonucaxapuabl, WUYK, rmbbepennuHbl, UUTOKWUHUHLI,
BUTaMWHbl, aMUHOKMUCNOTbl. OBGBLEKTOM MWCCRegoOBaHUM CAYXUIM YepeHKn BUHOrpaga
coptoB KogpuHckun u NpeseHtabun, npeaHasHavYeHHble 4N BblpallMBaHUS CaXeHLEB B
BEreTaUMoHHOM KOMMfekce WM B MNUTOMHUKE. baktepuanbHble wWTammbl Azotobacter
chroococcum, Pseudomonas fluorescens KynbTUBMPOBANM Ha XWUOKUX MUTATENbHbIX
cpenax. [IByxcyTouHble cycrneH3un ueHTpudyruposanu 20 MUHYT npu 8 TbiC. 0B6-Tax/MUH.
HapocagouHyo XXnOKOCTb KaXgoro wtamma, Mx KomOuHauuu, cmecu ¢ MO npumeHsinm
ON1S1 OMpPbICKMBaHUA NUCTbEB CaXKeHUEeB TpwxAbl 3a BeretauuoHHbl nepuod. CrteneHb
pasBUTUA HAA3EMHOM YacTU U KOPHEBOW CUCTEMbI CaxeHueB, obliee HakonneHue
BrMomacchbl pacTeHUn onpeaensanu npu BbIKOMKE CaXeHLeB nocrne Bbi3peBaHus noberos
ogHoneTHero npupocTa. [pu ncnonb3oBaHUM MeTabonuToB BGakTepuanbHbIX LUTAaMMOB
YCTaAHOBIMEHO yBenuyeHne macchl npupocta noberoB Ha 16,5- 39,5% no cpaBHeHWUO C
KOHTponiem. B BapmaHTax KOMOMHauum MeTabonmToB C MUKPOSNEMEHTAMMU 3TU
nokasatenu yesenuuueatotca oo 17,7-73,2% no senunyuHe npupocTta, Ao 36% no macce
KOpHEN C yBennyeHnem oObEMA MENKMX BCaCbIBaKOLWMX KOPELLKOB. AKTUBM3aLMS
doToCuHTE3a cnocobeTByeT 6onee MHTEHCUBHOMY MOCTYMMEHUIO OPraHNYeCcKNX BELLECTB
N3 NIUCTLEB B 30HY KOPHEW, YCUMEHUIO BbILENEHUS KOPHEBbIX 3KCCYyOaToB, CryXKalmx
nuTaHMeMm KopHeobuTawowen wmukpodnope. KombuHaums npogyktoB MeTtabonusma
OakTepu ¢ MuUKpoanemeHTamu npenapaTta «MWKPOKOM», HaHECEHHble Ha MOBEPXHOCTb
NNCTOBLIX MNMNACTUHOK, aKTUBU3MPYeT npouecc (poTocuMHTe3a: CoAepXaHue B JIUCTbAX
nMrMeHToB xnopodunna (a+b) yBenunumeaetca Ha 3,9%, kapatuHongoB — Ha 1,9%, T.e.
pacTeHuMs C€O34aloT OpraHM4yeckoe BELLECTBO B npouecce OTOCUHTE3A, KOTOpoe
nocTynaeT B pu3ocepy K MUKPOOpraHn3mam B BUAE KOPHEBLIX 3KCCY4aToOB M NOBbIWAET
NX aKTMBHOCTb. [locneaHne 3a cyeT asoTduKkcaumm obecneyumBaroT pacTeHMs a30TOM B
aMMuayHon opmMe npu  CHWXeHUM HuTpaTHoroN,npespawaoT cBs3aHHble (opMbl
docopa, HeaOCTyMHbIE PaCTEHUAM, B NOABWXHbIE, CNOCOOCTBYIOT HAKOMMEHUIO TaKOBOIO
B No4Be BOKpPYr KOpHewn. [poaykTbl MeTabonmama no4yBooOMTAOWNX MUKPOOPraHM3MOB
MOryT WCMpaBuUTb OOMbLUMHCTBO M3 MNPUYUH CHUMXKEHUS YPOXKAMHOCTU C/X pPacTEHUN.
MpumeHeHne MUKPOOHLIX MpenapaToB MO3BOSUT COKPaTUTb O0ObEeMbl BHECEHUSI B MOYBY
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a30THbIX N OCKOpHbIX yAOOBpPeHM, 3alWmnTUTbL pacTeHus OT cTpeccoB. HekopHeBas
NOAKOPMKa CaxeHueB MeTabonutamum noYBOOOMTAOWMX MWUKPOOPraHM3MOB YrydllaeT
nUTaHne pacTeHun, KopHeobOpasoBaHME W KaAyYecTBO MOCALOYMHOro  MaTepuana.
KombuHaums npoayktoB meTabonuMama [ByX LWTAaMMOB, a Takke WX KOMMnekca C
MUKPO3SIEMEHTAMM 3aMETHO yrnydlaeT pPoOCT W pasBUTME CaXeHLeB BWHOrpaga.
Buonornyecknn metog npu3HaH Haubonee pecypcocbeperalowimm NpMEMOM  Ans
MOBbILLEHMS NPOAYKTMBHOCTM pacTeHnn 6e3 3aTpaT HEeBOCMOMHUMbIX MNPUPOLHbIX
pecypcoB, 6e3 3arpssHeHus okpyxatowen cpeqpl. [pyn aTOM Kaxabli BNOXEHHbIW py6nb
Ha npuMmeHeHne Ouonorndeckux cpencts okynaetca 20- 40 pybnamu. CTOoMMOCTb
COXpPaHEHHOro ypoxas OT npuUMeHeHMs OBMOonorMyeckux CpeacTts  OueHMBaeTCs
peHTabenbHoCTbIO B 229 % (3noTHukos A., 2012).

Jlntepatypa.

1. Munbto,H.U;Ponb mukpodnopbl B 3awmte noyB.MuHCK.»H-ka n TexH.»1994.-
133c.

2. MepeHtok .B..[lerpagaunsa noys, BoBneveHbIX B ¢/Xx 060poT,pelieHne npobnemsi
c MUKpoO-buonorndecknx  nosuumin.//«Probleme actuale de microbiologie si
biotehnologiei».2009.Chisinau.

3. 3notHukoB A.K. Paspabotka u xapakrepucTtuka NOSINPYHKLNOHANbLHOIo
npenapata Ana 3awuTbl pacTteHnn oT OGonesHen wn  cTpeccos.//ABTopedepar
anccepTauumn. ... aokT. 6uon. Hayk. ”,2012. BopoHex. 24c.

52



BrnusiHne NoBepXHOCTHO-aKTUBHbIX BelecTB Ha MopcgomMeTpuieckue
nokasatenu n cogepxxaHme POTOCUHTETUYECKNX NMUITMEHTOB B BOAHbIX
pacTeHusX
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Camapckuii rocygapcTBeHHbIn yHuBepeuteT, Camapa, Pocensi, murzina300888@mail.ru

B nocnegHue roabl 3HaYUTENBHO pacLUMPUIICA aCCOPTUMEHT XMMWYECKOro cocTasa
NOBEPXHOCTHO-akTUBHbIX BewectB ([MAB) Hapsgy ¢ yBenuyeHnem MacwtaboB uXx
npoussoacTBa M 06bemMoB ucnonb3oBaHus. NMAB npuMEHSAIOT B pasfuMyHbIX OTpacnsx
NPOMBILLIIEHHOCTU, CEfbCKOro XO3\IMCTBAa WM CO CTOYHbIMM Bogamu cbpacbiBaloT B
okpyxatwyo cpegy. CuHTeTMYeckMe noBepxXHOCTHO-akTuBHble BewectBa (CI1AB)
obnagalT uenbiM pagoM  cneunduyecknx CBOWCTB, K YUCIY KOTOPbIX OTHOCSTCA
CrMoCOBHOCTb K 06pa3oBaHUIO BbICOKOKPATHOW MeHbl, 3MYMbrMpoOBaHWMIO, YCUINEHUIO
SIBMIEHUA CMaYMBaHUA, a TakKkKe Pe3KOMY MOHWXKEHUI0 MOBEPXHOCTHOrNO HaTsXXEeHus Ha
rpaHvue pasgena as. bnarogaps 3TOMy ykKasaHHble COeAMHEHUS Haxo4dAT LUMpOKoe
npMeHeHne B ObiITy M B CaMbIX pas3nuyHbIX cdepax HapogHoro xosanctea. [lpu
rmrmneHndeckon xapaktepuctuke CI1AB, HoMeHknaTypa KOTOPbIX HaCYMUTbIBAET COTHMU
HanMeHoBaHW1, npexae Bcero, obpawaetr Ha ceba BHMMaHWE MX YCTOMYUBOCTb K
droxummnyecknm npoueccam n cnocobHOCTbL CBOBOOHO MPOXOANUTL CKBO3b Criou noys. MNpu
3TOM OHM MOryT ObITb Kak Obl KOHOYKTOpamMu (NPOBOAHMKAMM) ONS MHOMMX TOKCUYECKMX
BewlecTB. B pesynbrtate, kak camum neHoobpasoBaTenu, Tak M COMNYyTCTBYHOLME UM
BELecTBa B COCTOSHUM MpOHMKaTb B rNy6oKMe BOAOHOCHbIE TOPU3OHTbI, CO BCEMM
BbITEKAOLWMMN  NOCAeACTBUSMU  Onss NoYB M BOOQOEMOB. 3TO UM 00ycrnoBuno
BO3HMKHOBEHME HOBOrO aHTPOMOreHHoro aktopa OPMUPOBAHUSA MPOLAYKTUBHOCTM
BOAHbIX cUCTeM. Bcé BbllleckasaHHOe [enaeT BeCbMa akTyanbHOW npobnemy msydeHus
Tokcmnkonorndeckoro BnusiHus CIAB Ha rugpobuoHTbI, B YaCTHOCTM Ha BOAHYHO ¢hrnopy.

Mbl nposenu wuccrneposaHne BnusaHua CIIAB Ha HekoTopble 6GuomeTpudeckue
nokasaTenu BOOHbIX PaCTEHUN N NX (POTOCUHTETUYECKYIO CNOCOBHOCTb.

Mmetowmeca B nutepaType uUCCnefoBaHUs, HOCAT pPaspO3HEHHbIN XapakTep WU
NpeAacTaBneHbl B HaAy4YyHOW nuTepaTtype B OrpaHuMyeHHoMm KonuuvectBe. [JaHHas paboTta
npoBoAUNacb Ha npuMepe LUMPOKO MCMNoSibdyeMoro B ObITy CTUpanbHOro nopoLuka
«Mudb». JaHHble no BnuaHuio atoro CIMAB Ha Takume nokasaTenu pacTeHU Kak AnvHa,
Macca, coepxaHue KapoTMHOMAOoB, xropodunnoB a, b noaTBepaMnn 3aBUCUMOCTb
(POTOCUHTEINPYIOLNX  CMOCOBHOCTEN  pacTeHUMM OT  KOHUEHTpauuum W  cocTaBa
NOBEPXHOCTHO-aKTMBHbIX BELLECTB.

Mbl npoBoaunu nccneposanue BnunaHusa MNAB Ha xnopodunn Ha npumepe anogeun
kaHagckon (Elodea canadensis) n rugpunnel mytoByaTon Hydrilla verticillata (Besser)
Dandy.

JKkcnepuMeHT nposoauncs B 3umMHun nepuon 2014 ropa. [Nobern anogen wm
rmapunnel 661 pasgenedsl Ha 10 YyepeLwkoB ASIMHOW, COOTBETCTBEHHO — 3 CM U 4 CM
Kaxablh. PacTeHus Bcex OMbITHbIX rpynn  B3pawuBanuMcb B OTCTOSHHOW BoAde C
nobaBneHnemMm CUHTETUYECKOro MNOBEPXHOCTHO-aKTUBHOMO BellecTBa. Bce  oTpocTku
pacTeHu Obilv nomelleHbl B OAWHAKOBbIE YCIIOBUS OCBELLEHUS M TemnepaTypHOro
pexuma. Ctebnu 6binn pasgeneHbl No rpynnam: No 5 WTyk B KaXOoW M MOMELLEHbl B
pactBopbl CI1AB. YpoBeHb pacTBOpPOB B €MKOCTSIX OCTaBarica MOCTOSHHbIM (1 CM3).
HauvHas ¢ 5 pgHAa oskcnepumeHTa (4epe3 5 CyTok), Mbl NpoBOAMNM aHanus
POTOCUHTETUYECKMX NMUrMeHTOB n CHUManm HeKoTopble dvomeTpuyeckme
XapakKTEPUCTMKN: U3MEPANN Maccy pacTeHuin u  ux  anuHy. [poaosmkMTenbHOCTb
akcnepumeHTta coctasuna 20 gHen. KoHueHTpaumm noBepXHOCTHO-aKTUBHOMO BellecTBa
(mnopowok «Mud») 6bInM cneayrowmmn: 1-as onbiTHaAA rpynna BblpalimMBanacb npu
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KoHueHTpaumn CI1AB, pasHoro 0,2 %, 2-aa — 0,02 %, 3-bs — 0,002 %. KOHTposibHble
rpynnbl pacTeHnin BolpalumBannch B Boae, He cogepxatlen CIAB.

KonnyecTtBeHHOE onpeaeneHne nNMrmeHToOB OCHOBAHO Ha onpeaerieHMn onTUYeCKon
NNOTHOCTN MUIMEHTOB Ha AfMHAX BOJSH, SBMASIOWNXCA MakCMMyMamMu Ux normnoweHus (no
meTtoay bparunHckoro J1.11.).

CuHTeTnyeckne noBepxHOCTHO-akTMBHble BellectBa (CMAB) pgaxe B HebonbLumx
KoHueHTpaumsax (0,002 %) okasbiBanu OOCTOBEPHO HEraTUBHOE BIUSIHUE HA AJIMHY U
mMaccy pacteHun. Pactenunsa, B rpynnax, cogepxawmx CIAB mnctowanuce, s3Ha4nTenbLHO
YMEHbLUMIIAaCb Macca PacTEHUN, K KOHLY 3KCNepuMeHTa YMEHbLUMIIUCb B ASIMHY 3a cyeT
3arHMBaHUs KOHLOB NoOeros.

M3yyeHne maccbl pacTeHun Trmgpunnbel MyTOBYaTOW MoOKasas, 4TO Xapakrep
TEeHAEHUMM OWHAMWKM MacCbl pacTEeHUW MWHas, HeXenu B Crydae SKCcnepumMeHta C
anogeen. Ha Haw B3rnsa, ocobeHHOCTbLID 3TOM YacTy 3KCNepuMeHTa ABNsieTcs To, YTO
pacTeHna TpeTben rpynnbl MAPUAMbI B KOHLE 3KCnepumeHTa Jaxe oborHanm
KOHTPOSIbHbIE pacTeHusi Mo cBoen macce npumepHo Ha 20 %. Takoe siBNeHME MOXHO
06BACHUTL PAKTOM HEKOTOPOW CTUMYNSAUUM poCTa pacTeHMW rMapunnbl NOA4 OENCTBMEM
cnabebix pacteopos CI1AB.

HeratneHoe BnusHune CI1AB okasan Ha copepXaHue Takmx (POTOCUHTETUYECKUX
NMMrMEeHTOoB, Kak xnopodwunn a, b. B rpynnax pacTteHun ¢ MakcumasibHOM KOHUeHTpaumen
CIlAB (0,2 %) cogepxaHue xnopodwunna a cokpaTtunock ¢ 0,36 go 0,06 mr/mMm TkaHu y
anogen n ¢ 0,23 pgo 0,01 mr/mMm TKanHm y rmgpunnbl MyToBdaton. CoaepkaHue
xnopodwunna b namenunocs ¢ 0,38 go 0,05 mr/mm TkaHu y anogen u ¢ 0,12 go 0,3 Mr/mm
TKaHW y rmapunnbl MyToByaTon (npu koHueHTpauum CIIAB 0,2 %). B KOHTPOSbHbIX
rpynnax cogepxaHue xnopodunna a, b 3a Bpems akcnepnumMeHTa BO3pOCrIo.

BrnnaHue panHoro CIMAB Ha kapoTvHOMAbl B 3aBMCUMMOCTW OT €ro KOHLEHTpaumm
nmbo 3ameanseT yBenuMYEeHWe KX coaepkaHusi, NMBo CnocoBGCTBYET YMEHBLUEHUIO WUX
Konuyectea. B koHTponbHOM rpynne B TeYeHWe IKCnepumeHTa cogepkaHue
kapotnHoungoB Bo3spocsno ¢ 0,58 po 0,87 y anogen n ¢ 0,18 go 0,93 y rmgpunnel. B
rpynnax pacTeHun, ¢ MakcumanbHon KoHueHTpaumen CIIAB (0,2 %), konu4ecTtBo
KapOTUHOMAOB COKPaTUIIOCh BMOSIOBUHY.

[MonyyeHHble pesynbTaTtbl MOryT OblTb MCMNOMb30BaHbl B JanbHEWLLMX HayYHbIX
NccnegoBaHUsIX, CBSA3aHHbIX C N3YYEHMEM COOTHOLLEHUSA CTEMEHM 3aBUCUMMOCTU BINAHUSA
NOBEPXHOCTHO-aKTUBHbIX BELLECTB Ha (POTOCMHTE3NpPYHOLME CNOCOBHOCTM rMapOBUOHTOB.

Taknm o6pa3om, Mbl MOXEM MPeAnoSioXUTb, YTO HE TOSMbKO CaMbii «PSLOBON»
CTupanbHbin nopowok «Mud» okasbiBaeT CTOMNb HeratTMBHOE BIIMSAHME Ha pPOCT U
pasBUTUE BOAHbLIX PAaCTEHMIA, HO U BCEBO3MOXHbIE ApyrMe — cpeacTBa AN CTUpanbHbIX
MaLUWH, NOCYAOMOEYHbIX MaLLWH, MOMKM MOCYAbl, YACTKN CTEKOS U Mp.

Bce atn coeguHeHuns, nonagas B BOAOEMbI, NarybHO BNUSAKOT HA pasnnyHbie BOAHbIE
pacTeHusi, BO3MOXHO, 06nagatoT CNoCOBHOCTLIO K akKyMynsaumMm B HUX. Ecnn yyecTtb, 4TO
TpaBosigHble pPbiObl, SIBASASICb KOHCYMEHTaMu MepBOro nopsigka, akTMBHO MOrnowarT
BOAHbIE pacTeHusi, Takke crnocobHbl cnyxutb aeno CITAB. Ecnu npocneguTs nuvwieByto
Uenb pJanee: KOHCYMEHTbl NepBOro nopsigika — KOHCYMEHTbl BTOPOro nopsigka —
KOHCYMEHTbl TpeTbero nopsigka — 4YeroBeK, TO CTAHOBUTCSA He TONbKO S$CHO, 4TO
MHOIOYUCIEHHbIE PACTEHUSA N XXMBOTHbIE CTpagatoT n HakannmeatoT CIAB, HO 1 cTpaLuHo,
MOCKOJSTbKY 3TU NOBEPXHOCTHO-aKTUBHbIE BELLECTBA, XMMUYECKU BECbMa aKTUBHbIE, MOryT
nonacTb B OpraHn3m 4YerioBeka, HapyLnTb ero Metabonmam, Bol3aBaTb 3aboneBaHns un T.4.
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Features of Protein Metabolism in Broiler Chickens Cobb-500 for
Inclusion Humilid in the Ration

levgeniia Mikhailenko, Vitaliy Griban, Liliya Stepchenko
Dnepropetrovsk State Agrarian-Economic University, Dnepropetrovsk, Ukraine,
stepchenko@rambler.ru

It is known that growth regulators broiler chickens, which contain in the structure of
humic substances of nature, when they are added to the basic diet as a feed additive
influence on the processes of protein metabolism, activating both anabolic and catabolic
phase. New feed additive Humilid was obtained by activation of humic substances with
acid-alkaline hydrolysis of peat, which was selected using a screening assessment system
raw peat toxicity and a wide range of biological effects, developed in the laboratory of
humic substances to them. prof. LA Khristeva Dnepropetrovsk State Agrarian University of
Economics. The composition of the feed additive Humilid than sodium salts of humic acids
include peptides, amino acids, polysaccharides, quinones, oxidized phenols, carboxylic
acids, some micro-and macronutrients.

The purpose of the study - evaluation of the introduction of a feed additive "Humilid"
in the diet of broiler chickens in terms of protein metabolism and level of productivity.
Investigations were carried out in large poultry farms "Dnipro" Nikopolskogo district of
Dnipropetrovsk region chickens-broilers cross Cobb-500, which were grown in poultry
houses floor method. Control group of broiler chickens differed from experienced only by
the fact that the latest in the diet along with the water injected feed additive humic nature,
dosing it with medicator. In each group the number of animals (24.8 thousand. Chickens),
tribal characteristics, conditions, feeding and treatment and preventive measures are the
same. The level of protein metabolism judged by blood biochemical parameters (total
protein and its fractions), as well as the balance of amino acids. The productivity level was
determined by the zootechnical performance.

The experiment found that by the end of the period of growing chickens average
weight body of one chicken in the experimental group treated with water Humilid on
average increased by 5.5%, and the gross growth, which amounted to 45877kg was up
5.9% compared with the control group. The average daily weight gain in broilers fed with
water dietary supplement humic nature, has increased over the entire period of almost 2.5
g The number of dead birds has decreased in the experimental group by 12%, and
stamping down 6%. At the same time in the blood of experimental chickens were reported
increase of quantitative characteristics as total crude protein on average by 15%, and
there fractions.

In addition to the experiment, 17 amino acids in feed and litter control and
experimental chickens fed with water Humilid. Found that the total amino acid content in
the litter on the balance of experimental broilers was lower by 10% compared to the
number of amino acids in the litter from chickens not treated with diet dietary supplement.
This fact may indicate a better absorption of amino acids experienced feed the chickens. It
may be noted that the total quantity of essential amino acids has also decreased by 10%
and replaceable by 9.4% compared to the control. However, uptake ratios of individual
amino acids were varied over a broad range. In the gastro-intestinal tract of chickens fed
Humilid became more assimilated aspartic acid, serine, alanine, an average of 8-11%. Of
the essential amino acids in the internal environment of broiler chickens became more
absorbed isoleucine, leucine, phenylalanine, methionine - an average of 5-7%, histidine
and threonine - an average of 9-12%. Thus Humilid added to the basic diet as a feed
additive effect on the digestibility of the individual amino acids by the body of broiler
providing a higher level of exchange of proteins, which in turn leads to an increase in yield
on average 5-6%.
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Ocob6eHHOCTH GenkoBoro oomeHa y ubinnaT-6ponnepos
Kpocca Ko66-500 npu BknrovyeHuu B paumoH N'ymunupa

EBrenna Muxannenko, Butanun NpubaH, Jlnnmsa CtenyeHko
[HenponeTpoBCKUI rocyaapCTBEHHbIN arpapHO-3KOHOMUYECKUN YHUBepcuTeT, [JHENponeTPOoBCK,
YkpauHa, stepchenko@rambler.ru

M3BecTHO, 4YTO perynaTtopbl pocTa UbliNnsaT-6ponnepoB, KOTopble codep)KaT B CBOEM
coCTaBe BellecTBa N'YMMHOBOW MpupoAdbl, Npu JO06aBMEeHUN UX K OCHOBHOMY paLMOHy B
KayecTBe KOpMOBOW [O00aBKM OKa3blBalOT BMAMsiHME Ha npoueccbl  6enkoBoro
meTabonuama, akTMBM3Npys Kak aHabonu4yeckyto, Tak U katabonuyeckyto dasbl. HoBas
kopmoBasi gobaska N'ymmnug 6Gbina nonyveHa NyTeMm akTMBauUU ryYMUHOBbLIX CyOCTaHUMN
NPU KNCINOTHO-LLENOYHOM rngponuse topda, KoTopbln 6bin 0TOGpaH C MCNONb30BaHNEM
CKPUHWUHIOBOW CUCTEMbI OLEHKN CblpbeBOro Topda No TOKCUYHOCTU U LUMPOKOMY CMEKTPY
ononornyecknx adpgekrtoB, paspabotaHHoOn B nabopaTopum FYMUHOBbLIX BELLECTB WM.
npo. J1.A. Xpucteson [JHenponeTpoBCKOro rocygapCTBEHHOrO arpapHO-3KOHOMUYECKOTO
yHuBepcuteta. B coctaB kopmoBon pfobasku [ymunung, KpoMe HaTpueBbIX COnen
YMUHOBbBIX KWUCMOT, BXOOAT NenTuabl, aMWHOKUCAOTHLI, Monucaxapuabl, XWHOHbI,
OKWUCIEHHbIE (PeHObl, KAPOOHOBbBIE KUCMOTbI, HEKOTOPbIE MUKPO U MaKpO3NEeMEHTHI.

Llenb uccnepoBaHus - oueHka 3EEKTUBHOCTM BBEAEHUS KOPMOBOM [00aBKu
N'ymunua B pauunoH ubinnat-6ponnepoB no nokasatenam 6enkoBoro obMeHa u ypOBHHO
npoaykTMBHOCTU. MccnegoBaHus NpoOBOAWNM B YCMOBUSIX KPYMHOrO MTULEXO3SIMCTBA
“‘OHenpoBckMA” HMKONONbLCLKOro panoHa [HenponeTpoBCcKoW o6racTu Ha ubinnsaTax-
Oponnepax kpocca Cobb-500, koTopble BblpawmBanMCb B MNTUYHMKAX HaMOSbHbIM
meTogoM.KOHTponbHasa rpynna ublinnsaT-6ponnepoB oTnvyanacb OT OMbITHOW NULWb TEM,
4yTO nocnegHumM B pauMoH BMEecCTe C BOAOM BBOAWMIN KOPMOBYK A06aBKYy ryMUHOBOWM
NpupoAabl, 4O3UPYSA ee C NOMOLLBbI0 MeaukaTopa. B kaxaonm u3 rpyn KonmyecTBO XXMBOTHbIX
(24,8 TbIC. UBINAAT), NSIEMEHHbIE XapaKTEPUCTUKW, YCNOBUS COLEPXXaHUS, KOPMITEHUS U
ne4vebHo-npocunakTudeckne meponpmaTnsa 6oinm ognHakoBbiMu. O6 ypoBHE GEnKoBOro
obmeHa cyamnu no BUoXMMmMYecKnm rnokasaTtensm Kposu (06Lwmnn 6enok n ero pakumm), a
Takke N0 ©GanaHCy aMUHOKUCIOT. YpOBeHb MPOAYKTMBHOCTM oOnpedensanu no
300TEXHUYECKNM NOKa3aTenNsaMm.

B akcnepvmeHTe yCTaHOBMEHO YTO K KOHLY CpOKa BblpallMBaHUA LbINASAT cpefHas
mMaca Tena ogHoro ©pounepa B OMbITHOW rpynne, nornyyYaswux ¢ Bogown 'ymwunug, B
cpegHeMm yeenuyunack Ha 5,5 %, a BanoBbI NPUPOCT, KOTOPbIN cocTaBun 45877kr 6bin
Bbllwe Ha 5,9 % no cpaBHEHWIO C KOHTPONbHOW rpynnon. CpeaHeCcyTOYHbIV MPUPOCT MaccChl
y ©OpownnepoB, nony4yaBwWMX C BOAOW OMOMNOrMYECKU akTMBHYO AobaBKy ryMUHOBOM
npupoabl, BbIpOC 3a BECb Nepuog noyvt Ha 2,5 r. [Npn 3TOM KONMYECTBO NaBLUEN NTULbI
YMEHLMNOCbL B OMbITHOW rpynne Ha 12%, a caHuTapHbii yb6on cHusunca Ha 6 %.
OQHOBPEMEHHO B KPOBM OMbITHLIX UbINAAT ObIIO  3aperMcTpupoBaHO  MOBbILWEHWE
KONMYECTBEHHbIX XapakTepUCTUK Kak obliero obuiero 6enka B cpegHem Ha 15 %, Tak u
COOTBETCTBEHHO ero gopakuin.

Kpome Toro, B akcrnepumeHTe onpegensanu 17 ammHOKMCNOT B KOpMax u nomeTe oT
KOHTPOSbHbIX M OMbITHBIX UbINAAT, NOofAyYaBwmnx ¢ Bogon Nymunma. YCTaHOBNEHO, 4TO
obLiee cogepxaHne aMmmMHOKMUCIOT B NoMeTe B 6anaHCOBOM OT OMbITHbIX Oponnepos Obino
Hwke Ha 10% no cpaBHEHWIO C KONMYECTBOM aMMUHOKUCIIOT B MOMETEe OT UbINAAT, He
NONyyYyaBWNX C pauMOHOM OMOMNOrMYECcKM akTUBHyKO AobaBky. ITOT akT MOXeT
CBMAETENbCTBOBATL O JyylWleM YCBOEHUM aMWHOKMUCIOT KOPMa OMbITHbIMU LbINASTaAMMU.
MOXHO OTMeTUTb, YTO obLlee KONMMYEeCTBO He3aMEHWMbIX aMWUHOKUCIOT CHU3WMOChb Ha
10%, a 3aMeHuMbiX Ha 9,4% N0 CpaBHEHMIO C KOHTPOSibHbIM BapuaHToM. OpHako,
KO3DPULMEHTBI YCBOEHUSA OTAENbHbIX aMUHOKUCIOT BapbupoBann B 6onee LUMPOKUX
npepenax. M3 xenygoyHO-KMLLIEYHOrO KaHamna ubinnat, nonydasBwmx 'ymunug, crano
OonblUe ycBaMBaTbCA acnaparmHOBOW KUCMNOTbI, CepuHa, anaHuHa B cpegHem Ha 8-11%.
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N3 He3zaMeHMMbIX aMMHOKUCIOT BO BHYTPEHHIOK cCpedy opraHvMama ubinnar-6ponnepos
crano 6onblue abcopbupoBaTbCs n3onenumHa, nenunHa, deHmnanadmHa, METUOHNHA — B
cpegHeM Ha 5-7%, ructmguHa u TpeoHmHa - B cpegHem Ha 9-12%. Takum obpasom,
lN'ymunna, gobaensieMbii K OCHOBHOMY pauMOHy B KayecTBe KOPMOBOW go6aBku, BRvSET
Ha  YyCBOSIEMOCTb  OTAENbHbIX  aMMHOKMCNOT  OpPraHM3MOM  LbINnsaT-Gponnepos,
obecneunBas 6onee BbICOKMI ypoBEHb OOMeHa 6enkoB, YTO NPUBOAUT B CBOKO ovepeadb K
yBENUYEHUIO BbIXOAA NPOaYyKUMnN B cpeaHem Ha 5-6%.
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Selection of Stabilizing and Conservating Agents for Cellulolytic
Enzyme Preparation

Irina Moroz, Anatolij Lobanok, Raisa Mikhailova
Institute of Microbiology, NAS Belarus, Minsk, Belarus, irmorz@gmail.com

Nowadays enzymes used for fodder treatment account for a significant share of
manufactured industrial enzymes because provision of high quality feed compounds
underlies sustained development of vital agricultural sectors, like farm stock and poultry
breeding. A broad spectrum of fodder-oriented enzyme products with diverse range of
action from various manufacturers is represented at the market yet demand for novel more
efficient enzyme preparations with improved properties remains to be met in full scope.

Application of exogenous enzymes degrading plant cell walls and hydrolyzing
starch-free polysaccharides raises forage nutritive value and substitutes digestive
enzymes of animals and birds. Cleavage of major natural polymer in plant kingdom —
cellulose and its derivatives to glucose is catalyzed by cellulolytic enzymes, or cellulases
referred to hydrolases (EC 3.2.1). A critical role in cellulose decomposition is played by
endoglucanases (EC 3.2.1.4) often assayed for enzyme activity via their impact on
carboxymethylcellulose.

Earlier strain Trichoderma viride BIM F-578G was selected as a promising source of
cellulase enzyme complex, nutrient medium composition and optimal conditions for
submerged fermentation of the fungus were defined, regimes were optimized for
ultrafiltration concentration of cultural filtrate on the hollow fibers (retention limit 10 kDa).
Main physical-chemical characteristics of Trichoderma viride BIM F-578G extracellular
cellulase were established: pH and temperature optimas of action (pH 4.5-5.0 and t 40-50
°C), pH and thermal stability (pH 4.0-6.0 and t 30-50 °C).

A key criterion for successful introduction of enzyme preparations into practice is
their stability determined by resistance of catalytically active protein structures to adverse
effects of various denaturing factors. Destabilization of enzyme protein is correlated with
conformational changes in its tertiary structure. It should be noted that solution of
stabilization problem is likely to enlarge considerably application area of enzyme
preparations. Most common method of enzyme stabilization envisages supply of protein-
fortifying supplements. To prevent inactivation and microbial contamination, mineral salts,
polyols, polyelectrolytes, sugars, sugaralcohols, enzyme substrates, conservating
chemicals are added to enzyme preparations.

Aim of this research was to choose stabilizing and conservating substances to
promote long-term preservation of enzymatic activity in Trichoderma viride BIM F-578G
cellulolytic preparation. Desalting, concentration and partial purification of cultural filtrate
derived from strain-producer of polysaccharide-degrading enzymes was conducted by
ultrafiltration technique. Cellulase activity was estimated by colorimetric method based on
analysis of reducing sugars released by enzymatic action on the substrate - sodium
carboxymethylcellulose.

The completed investigations assessed influence of stabilizers (glycerol, sorbitol,
polyethyleneglycol with MW 6000; calcium chloride, sodium carboxymethylcellulose) and
conservating agents (sodium chloride, sodium benzoate and merthiolate) on activity and
stability of Trichoderma viride BIM F-578G cellulase. It was found that stabilizing effect
depended on the level of tested substance, pH of concentrated cultural filtrate and
temperature of storage. The obtained data evidence that sorbitol (15 %) and sodium
benzoate (0.25 %) may be efficiently used to secure stability of enzyme preparation and to
guarantee its storage during 3 months in temperature range +4 ° to +10 °C. The obtained
results will be used in biotechnology of manufacturing enzyme preparation for fodder
processing.
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Humic Substances Alter Uptake of Nanodiamonds by Wheat Plants

Ivan Myasnikov, Maria Chernysheva, Gennadii Badun, Viktor Korobkov, Natalia Kulikova
Lomonosov Moscow State University, Moscow, Russia, myasnikov751@gmail.com

Rapid development of nanotechnology results in increasing inflow of nanoparticles in
the environment. Nanodiamonds produced by detonation are of great interest for surface
grafting and biological applications. Thus, it necessarily study their interaction with
environmental components and living systems. Humic substances are among the most
reactive components of all kind of the environment and can influence on all aspects of
compounds behavior in the environment including uptake by biota. The goal of this study
was to develop a quantitative technique of nanodiamond determination in plants and to
assess effect of HS on this process. To this end we used tritium labeled nanodiamonds
and two methods of registration of beta-particles: autoradiography and liquid scintillation
counting.

Tritium label was introduced in nanodiamonds by means of tritium thermal activation
technique [1]. Six-days old seedlings of wheat were transferred into the suspension
containing tritium labeled nanodiamonds (15 mg/L) and HS (50 mg/L) for 24 h. Then plants
were taken out from the suspensions, divided into roots and shoot sections and were dried
under press for about a week. Dried sections were subjected to autoradiography analysis
using tritium sensitive film produced by Kodak. Film developing, fixing, and washing were
performed according to the procedure recommended by the manufacturer. After imaging
obtaining both roots and shoots were completely decomposed in nitric acid following by
radioactivity measuring by means of liquid scintillation counting for quantitative
determination of nanodiamonds in corresponding section.

Our data show that nanodimonds adsorb on the surface of roots and penetrate into
shoots. In the report we will discuss the peculiarities of the distribution of nanodiamonds in
the plants sections and how different types of HS isolated from different sources influence
on this process.

This work was supported by the Russian Foundation of Basic Research (14-03-
00280).

1. Badun G.A., Chernysheva M.G., Yakovlev R.Yu., Leonidov N.B., Semenenko
M.N., Lisichkin G.V. Radiochimica Acta. 2014 (102). DOI 10.1515/ract-2013-2155
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Study of the Protective Ability of Humic Acids in Relation to the Cu® in
Natural Objects

T.A. Panova, N.S. Prilutskaya, T.A. Korelskaya
Northern (Arctic) Federal University named after M.V. Lomonosov

Investigation of the sorption capacity of humus acids is the task of practical
significance. Humus acids can bind metal ions to stable complex compounds and show a
protective action, which is very important, for example, for the remediation of soils with
high technogenic pressure.

The object of study was the samples of peat bogs of Arkhangelsk and hydrolytic
lignin from the landfill Onega hydrolytic plant. Were isolated preparations of humic (HA),
fulvic (FA) and gimatomelanic (GA) acids from this samples using well-known techniques.
The isolated acids were studied for sorption capacity with copper ions (Cu2+) at pH values
from 3.5 to 6.5. Determination of the equilibrium concentration of Cu®* in the solution after
adsorption was carried out by extraction-photometric method according to GOST 50684-
94. Were used mathematical models of Langmuir and Freundlich to evaluate the sorption
capacity of humic acids.

In general, the highest efficiency of Cu?* sorption was found for HA and GA of lignin.
Thus, in the molecules of these acids will increase the number of sorption centers
(maximum adsorption 45mg/g and 60mg/g, respectively) with pH increase, against which
decreases the number of FA (maximum adsorption 20 mg/g). There is an increasing Cu
binding activity to GA peat preparations at pH 6.5 to 90 mg/g, which may be caused by
increase in the molecules of these acids phenolic hydroxyl groups of the total number of
functional groups.

All drugs of humus acids of the lignin characterized the highest values of the ratio of
the Cu®* adsorption intensity (n) in the whole range of the pH values. With increasing pH
is increase this indicator for HA both of the investigated objects and FA of lignin to 1.2 -
2.5. For the other drugs acids n values decrease with alkalization.

Maximum adsorption selectivity for all humus acids is present at pH = 3.5, the values
of the K, coefficients are in the middle reach 2.5-10° — 3.5-10°. The adsorption selectivity
humus asids of peat and lignin decreases with increasing pH, but the highest value of the
K, Cu?* is present HA of lignin (K, = 0.8 - 10°).

Evaluation of the affinity of humus acids drugs to Cu**, showed an increase of the
affinity degree for HA of peat and FA of lignin with increasing pH from 2.2 and 5.7 to 50.8
and 73.0 respectively. The affinity of the other studied samples of the humus acids with
respect to copper is reduced with at the alkalization of the solution. Humus acids of can be
arranged in a descending series peat in terms of their selectivity for copper: HA> GA> FA
and humus acids of lignin is series: FA> HA> GA.

The binding strength Cu?* of GA of the all investigated samples and HA of lignin is
increasing with the alkalization of the solution.

From the obtained data it can be assumed that the introduction of lignin in soils will
facilitate the binding of copper in the slow-moving connection with HA and GA in the upper
layers and the removal of Cu?* of migration flows. Thus, lignin largely performs sanitizing
function when incorporated in copper contaminated soil compared to peat.
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Effect of Seed Treatment with Magnetite and Chitosan on Seed
Germination and Growth of Triticum aestivum L.
Aksana Parfenova', Elena Lasareva', Natalia Azovtseva?

"M.V. Lomonosov Moscow State University, Moscow, Russia, parf@colloid.chem.msu.ru
2\/.V. Dokuchaev Soil Science Institute, Moscow, Russia

Iron is one of the most common elements in the Earth’s crust. It plays an important
role in the life activity of plants. The deficiency of iron is a limiting factor of plant growth.
Iron is present at high quantities in soils (2-3%), but its availability to plants is usually very
low. The Fe?* form is physiologically more significant for plants. The way to prevent the
Fe?* form oxidation is its stabilization with chelating agents (EDTA, DTPA, amino acids,
humic-fulvic acids). Recently, a positive effect of high dispersed magnetite (FezO4) on the
germination and growth of wheat has been showed [1]. Chitosan (Ch) is another chemical
that has been recently used in agriculture. This biopolymer (a cationic polysaccharide
mainly obtained from waste materials from seafood processing) has antiviral, antibacterial
and antifungal properties. When Ch is applied to plant seeds, their germination index is
enhanced, the mean germination time is reduced, root length and plant height increased
[2]. In our work we decided to examine joint action of high-dispersed magnetite and
chitosan on the seed germination and growth of wheat (Triticum aestivum L.) seeds.

The investigation of seed germination and plant growth was made by the method of
miniatures. Ch (Mw 300 kDa, with a deacetylation degree of 85%, BioProgress
Technology Ltd, Schelkovo) was prepared in chloride salt form. Its concentrations were
varied from 0 to 0,04%, and the concentration of magnetite was constant (20 g/l).
Magnetite was prepared by reaction of ammonium hydrate with the mixture of ferric
chloride and ferrous sulfate under intensive mixing in water solution [3]. The mean particle
size determined by LALLS was 400 nm. Collected wheat seeds (0,035 £ 0,003 g) were
placed in 10 ml bulbs where 3 ml of magnetite suspension and different quantities of
chitosan solutions were added. The bulbs were put aside for 4,5 hours. The seeds were
planted in soil (Chernozem of Kursk Nature Reserve) and watered with 10 ml of water. The
influence of conditions on the seed germination was estimated by seeds viability in three
days. The estimation of shoot height, root length and weight of plants were made in a
week after planting seeds for each variety. The planting was at room temperature. The
estimation was made on the base of average value with respect to three planting.

It was shown that joint action of chitosan and magnetite is 1,3 times more effective in
seed germination, comparatively to control test. The seed treatment with chitosan gave
practically the same result but the treatment with magnetite did not show positive results in
seed germination. All methods of the seed treatment (chitosan, magnetite and joint action
of magnetite and chitosan) show an increase in plant growth, root length, and weight of
plants. This increase is extremely depended on the concentration of chitosan. Further
investigation for the optimization of chitosan/magnetite proportion for improving seed
qualities is required.

1. Kudryavceva E.A., Anilova L.V., Kuzmin S.N., Sharygina M.V. Influence of various
forms of iron on germination of seeds of Triticum Aestivum L. // Vestnik OGU, 2013, Ne 3
(155), p. 46-48.

2. Shao CX, Hu J, Song WJ, Hu WM. Effects of seed priming with chitosan solutions
of different acidity on seed germination and physiological characteristics of maize seedling.
/I J Zhejiang Univ Agric Life Sci. 2005, v. 31, Ne 6, p. 705-708.

3. Gerval'd A.Yu., Prokopov N.I., Shiryakina Yu.M. Synthesis of superparamagnetic
magnetite nanoparticles. // Fine Chemical Technologies (Vestnik MITHT), 2010, v. 5, Ne 3,
p. 45-49.
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Parasitic cyst root nematode Heterodera schachtii Schmidt is dangerous pest that
damages sugar beet and oilseed rape plants in world’s developed countries. The annual
and cumulative damage of world agricultural production due to nematode infestations are
estimated at over 125 billion USD. The currently existing methods for controlling the
distribution of nematodes and the reduction in the yield of important crops are soil
fumigants, nematicides and insecticides of synthetic origin. Their use is practically
restricted in most countries because of their high toxicity to humans and contamination of
the environment. Traditional methods include genetic engineering and breeding methods,
and various biocontrol technologies, i.e. application of various organic soil fertilisers and
industrial waste of vegetable or animal origin, compost, the changes in the soil pH,
introduction of antagonistic and competitive microorganisms in the soil, the crop rotation
with the development of cultures resistant to nematodes, application of essential oils of
various herbs with an anti-nematodic effect. Unfortunately, a combination of the above
listed methods can only depress the high viability of this pest class.

The discovery of small regulatory RNAs (si/miRNAs) that play a key role in
Posttranscriptional Gene Silencing (PTGS) has allowed to realize gene expression control
and to increase of plant resistance to this parasitic nematode. In our researches we
elaborated and proposed new alternative strategy for nematode disease management that
is based on application of new ecologically safe polycomponent biostimulants Biogen,
Regoplant and Stimpo for increase of resistance of sugar beet and oilseed rape plants to
nematode Heterodera schachtii through the inducing of synthesis of immune-protective
si/miRNAs in the plant cells. The main components of these biostimulants are:
antiparasitic antibiotic aversectine C produced by soil streptomycete Streptomyces
avermitilis and metabolism products (i.e. aminoacids, fatty acids, polysaccharides,
phytohormones, and microelements) produced by micromycete Cylindrocarpon
obtusiuscuilum 680 that is isolated from Panax ginseng root system and cultivated in vitro.
In the experiments conducted in the field and greenhouse conditions we found that these
biostimulants considerably increase resistance (up to 74-98 %) of sugar beet and rape plants to the
parasitic nematode Heterodera schachtii. The maximal reduction (~on 75-80 %) of amount
Heterodera schachtii larvae in the sugar beet and rape roots occurred at application of
these biostimulants at concentrations of biostimulants: Biogen - 1 ug/ml, Regoplant - 1
Mg/ml and Stimpo - 5 pg/ml.

In the laboratory molecular-biological experiments we studied genetic indexes of
increasing of resistance of sugar beet and rape plants to parasitic nematode Heterodera
schachtii Schmidt under impact of biostimulants Biogen, Regoplant and Stimpo. Using
Dot-blot hybridization method we revealed considerable increase of difference in the
percent of homology (up to 23-27 %) between the populations of cytoplasmic mRNA
isolated from control uninfected and untreated plants and small regulatory si/miRNA
isolated from experimental infected by nematode and treated with biostimulants plants.
Testing inhibitory activity of isolated si/miRNA preparations on the templates of own plant
mRNA and nematode mRNA in the wheat embryo cell free system of protein synthesis we
found increasing of silencing activity (up to 58-65 %) of si/miRNA preparations that were
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isolated from experimental infected by nematode and treated with biostimulants plants.
The lowest silencing activity (up to 10-15 %) was observed for si/miRNA isolated from
experimental infected by nematode and untreated with biostimulants plants as compared
to activity of si/miRNA isolated from control uninfected and untreated plants. Obtained
results testify that polycompositional biostimulants induce synthesis in the sugar beet and
rape plants of small regulatory si/miRNA with specific anti-nematodic activity; as a result
plant resistance against parasitic nematode Heterodera schachtii considerably increases.

Using method Northern-blot hybridization of si/miRNA isolated from rape plants with
the amplificated by PCR cDNA fragment of conservative region 8H07 gene Heterodera
shcachtii we revealed the presence of high homology between si/miRNA isolated from the
plants and this cDNA fragment. Today it is known that 8HO7 gene codes one important
secretory protein of esophageal glands of this parasitic nematode. We showed that
compositional regulator Regoplant increase resistance of rape plants to nematode
Heterodera shcachtii by inducing synthesis of si/miRNA, specific to the cDNA fragment of
conservative region 8H07 gene Heterodera shcachtii. This amplificated cDNA fragment
was used for creation of recombinant gene with complementary antisense dsRNA
sequence with further Agrobacterium tumefaciens-mediated genetic transformation of rape
plants and increasing of their resistance to parasitic nematodes.
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A pekT npumeHeHUs GuocTuMynsaHTa «PeronnaHT» B BUHOrpagapcrTee
KOXxHoOro permoHa YKkpauHbil

C.M. MNoHomapeHko', .M. Kyuep?
M «MHTL, Arpo6uotex» HAH 1 MOH YkpauHsl, 4.6.H., Kues, YkpauHa
2HHL| «MBwvB um. B.E. Tanposa», Oaecca, YkpauHa

Ha coBpeMeHHOe 3KONorn4yeckoe CoCTosHMe arpocucTemM YKpauHbl B 3HAYMTENbHON
Mepe BIMSAIOT aHTPOMNOreHHble (PakTopbl: WUCMNOSMb30BaHME XUMMUYECKUX yaooOpeHun,
3HAYMUTENBbHOIO KONMMYECTBa XMMUYECKUX CPeacTB 3awuTbl B 6opbbe ¢ GonesHammn um
BpeauTenamu n ap.

Lenbo wuccnegoBaHunm ObiNo: UM3y4yuTb BfMsiHUE HOBOro Guoperynatopa
«PeronnaHt» (paspabotumk n astop M «MHTL Arpobunotex» HAH n MOH YkpaunHbl) Ha
CTeneHb pasBUTMS pacTeHU BMHOrpaga, MOBbLILWEHUS YCTOMYMBOCTM K OOnesHaM,
CTPeccoBbIM PakTOpaMm OKpyXarLlen cpefbl Kak B nepuon Beretaumu, Tak U B OCEHHe-
3UMHMIA nNepuoa, a Takke BO3MOXHOCTb MOBLILWEHWUS YpoXasi BWHOrpaga W ero
KayeCTBEHHbIX NokasaTernen.

Wcecneposanusa BoeinonHsanu B 2013 rogy cneumanuctel nabopatopun omsmonorum
otaena pasmHoxennsa HHL, «MBuB um. B.E. TaupoBa» un [Tl «OlNX «TaunposBckoey.
WccnepoBaHnusa npoBoaunu Ha texHndeckom copte KabepHe CoBMHLOH, CTONMOBLIX COpTax
— MyckaT xemuyxHbii 1 3aragka. PopmmpoBaHMe KycToB — OBYXLITAMOOBbIA KOPLOH,
cxema nocagkv — 2,5*1,5 M?, KynbTypa BUHOMPaAa — HeYKPbIBHAS U HEMONUBHAS.

Y4yeTHble KyCTbl B OMbiTax OTOMpanuM paBHble MO cune pocta U anemMeHTam
nnogoHoweHnsa. [na  3Toro BecHoW nyteM arpobuonormyecknx y4eToB  KycCThbl
Harpy>anucb OAMHAKOBbIM KONIMYECTBOM FMa3koB, No6Geros, COLUBETUN B COOTBETCTBUMU C
6ronormyecknmm ocob6eHHOCTSIMM ONbITHLIX COPTOB BMHOrpasa.

KycTbl onpbiCkMBanu BOAHbIMW pacTBOpamMu npenapata «PeronnaHT» vM3 pacyeTta
100 mn/1000 n Boawbl Ha 1 ra (1.e. 0,01% pacTtBop) B cpoku: 3a 7-10 gHen oo useTeHus (I
cpok), cpasy nocne ueteHus (Il cpok), B casy pocrta garog (lll cpok) n B Havane
cospeBaHus sarog (IV cpok).

Ha copte Opgeccknin 4epHbln B nnaHe NPOW3BOLACTBEHHbLIX MCMNbITAHUI MPOBOAUNN
onpbICKMBaHMeE Ha nnowaan 5 ra pactesopom «PeronnaHTta» u3 pacyeta 50 mn npenapaTta
Ha 1 ra nnowaan Npu Kaxxaon XxmmMmmyeckon obpaboTke No NPUHATON CUCTEME 3aLmTbl, U 5
ra 6e3 npenapaTta «PeronnaHT» — KOHTPOIb.

Pesynbtatbl uccnegoBaHuW. [lonyyeHHble pesynbTaTbl NO BCEM BOMNpocam
nonoxutenbHole.  ONpbICKMBaAHWE pacTeHUWN BUHOrpaga pacTBOPOM MpenapaTa
«PeronnaHT» 661110 adhpekTneHO. OBpaboTKM NPMBOAMAN K CTUMYNSLMN pocTa NoberoB n
pa3BUTUIO NNCTOBOM NOBEPXHOCTU. [pn 3TOM pocT Nnoberos CTMMynmMpoBancsa B OCHOBHOM
B HanpasrieHnn 60KOBON MepucTeMbl, T.€. yBenuumearnca guameTtp noberos. Tak, y copTa
KabepHe CoBrHbOH anameTp noberos nosbiwancsa Ha 10,7%, y copta 3aragka Ha 11,4%,
y copta MyckaT xemuyxHbih — Ha 11,7%. MNpn 3TOM NUHENHbIW pocT noberoB Obin
NPaKTU4YECKN Ha YPOBHE KOHTPOSMSA, XOTH OTMeYanocb cpegHee yBenuyeHue OfVHbI
MEXOO0Y3NNIN, KoTopasd noBbilwanacb B OMbITHbIX BapuaHtax Ha 10-12%, 4to gaeano
BO3MOXHOCTb  KyCTam fydwe npoBeTpuBaTbCsd, Onarogaps 4emy oOTMeYanocb
MHrMbmnpoBaHmne pasBuUTUSA rPUBOHLIX 3aboneBaHnn.

OnpbickmBaHus «PeronnaHTomM» CTUMyNUpPOBanu pasBUTUE JIUCTbLEB Ha KycTax,
NO3TOMY MNOLLaAb IMCTOBOW MOBEPXHOCTWU KyCTOB yBenuumanacb Ha 10-12%. N3BecTHO,
YTO YyCWMeHMe MNpoLEecCOB poCTa W pasBUTUS pacTeHMr npoucxoaut Grnarogaps
WHTEHCUBHOCTN (POTOCUHTETUYECKON [OeATENbHOCTU B TKaHAX NUCTbEB. [lonyYyeHHbIN
3KCMEepUMEHTanbHbI MaTepuan no COAEPKAHWUI0O MUIMEHTOB B TKaHSIX JIMCTbEB MoKasan
Oonee BbICOKOE MX COOepXXaHue B OMbITHbIX BapuaHTax BCeX udyyaembix coptoB (Ha 10-
20%), oTnu4ascb nuWwb B abCOMNIOTHbLIX BeNWYMHaxX B CUNy UX BUONOrMYecknx
ocobeHHoCTEN (TOMWMHA W MAOTHOCTb JIMCTOBOW MnacTuHkM). [pu 3ToM [0 KOHUa
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BereTaumm (KOHeL, aBrycta) cogepkaHne NUrMeHToB B ONbITHLIX BapuaHTax bbirio Ha 6onee
BbICOKOM YpPOBHE, MO CpPaBHEHUIO C KOHTPOSfbHbIMW. Kpome TOro, OTMEYEHO, 4TO
OBOAHEHHOCTb TKaHen NUCTbeB Oblna Bbile B ONbITHLIX BapuaHtax, 0CobeHHO y copTa
KabepHe CoBMHbLOH, Kak B NEpMOA MHTEHCUBHOIO poTa, Tak 1 B KOHUE Beretaumn. [pn aTom
npu yBenuyeHun obLuen OBOOHEHHOCTM TKaHeW cogepXaHue rnerkoyaepxmsaemon BoAbl
ObINO HWXe, YeM B KOHTPOSbHbIX BapuaHTax. M3BECTHO, YTO 3TOT nokasaTesib SIBNSeTCH
CUrHanoMm peakumu pacTeHUn Ha HebnaronpuaTHble OaKTOpbl OKpYXKaloLwen cpebl, a NeTo
3TOro roga OTNM4Yanochb BbICOKMMW TemnepaTtypamu BO3gyxa W 3acyxou B MIOne-aBrycre.
MOXHO nNpeanonoXmtb, YTO  OMNPbICKUBAHMSA  KyCTOB npenapatoMm  «PeronnaHT»
CrnocoBCTBOBANO MOBbLILWEHUIO 3aLUUTHBIX (PYHKUMA Ha OencTBue HebnaronpusTHbIX
(hakTopoB, MNOBbLILAA BOAOYAEPXKMBAIOLLYIO CMNOCOOHOCTb TKaHeW NUCTbEB, KOoTopas Obina
No BapuaHTax Bbliwe Ha 4-9% (B abCOMOTHLIX BENMYMHAX) MO CPaBHEHMIO C KOHTPOSEM.
Takoe ynydweHue BogoobecnevyeHnsa TKaHen NUCTbeB N Bonee UHTEHCUMBHBIX NPOLECCOB
meTabonuama (gbixaHue 1 HaKonmeHne NUrMeHTOB) HE MO0 He MOBNUSATL Ha NokasaTenu
ypoxas. Tak Ha BCex OnbITHbIX copTax ObIfl0 OTMEYEHO YBENUYEHWEe Yypoxas Ha
obpaboTaHHbIX «PeronnaHtom» yvactkax. [oBbIleHNe ypoxasi C KycTa paccynTbiBanu no
mMacce rposfem, Tak Kak UX KOfM4eCTBO Mbl OCTaBMANM Ha YYETHbIX KycTax OQUHAKOBbIM B
3aBUCUMOCTWN OT copTa. YBeriMyeHne macchbl rpos3gen OTMEYEHO Ha BCEX UCCIedOBaHHbIX
copTax Kak 3a c4eT yBenumyeHns maccbl 1 o6bema arof B rpo3au, Tak U 3a CHET yBENUYEeHNs
NX KONMYeCcTBa B rpo3au.

B nepuopg cbopa ypoxas B ceHTssb6pe wnmM AoXau, 4To cnocobCcTBOBano pasBuUTUIO
rHUNEen Ha arogax, ocobeHHO Ha copTe 3aragka, Ho Ha obpaboTaHHbIX «PeronnaHTom»
KycTax 3Toro copta npoueHT rHunen 6bin Ha 50% Huxe, yem B KoHTporne. Takke 6bino
OTMEYEHO YMEHbLUEHNE MOPaXeHus 4arod ovamymomMm (KoTopblin B 9TOM rogy Obin
3HaYUTENbHO pacnpocTpaHeH) noa BnuaHnemMm obpaboTok «PeronnaHTom».

Y ctonoBoro copta 3aragka oTMeyeHa Takke 6onee BbICOKas NMPOYHOCTb KOXWLbI
arog. Tak, NpPoYHOCTbL ee pasfaBnvBaHus noBbicuniacb Ha 11,6% noO cpaBHeHUO C
KOHTPOMEM, YTO OYeHb BaXXHO KaK A5 TPaAHCNOPTUPOBKU CTONOBLIX COPTOB BMHOrpaaa,
Tak u gns bonee ANUTENBLHOrO UX NOTPebNeHNs B CBEXEM BUAE.

Ho camoe rnaBHoe TO, 4TO nocre 06paboTok «PeronnaHToM» ynyyLlaTCst KOHOULUK
COKa Arof, YTo 0COBEHHO BaXXHO AN TeXHMYeCcKux copToB. Tak y copta KabepHe CoOBUHBOH
copepxkaHue caxapos B coke yBenuuunock Ha 1,2 /100 cm®, y copta Oaecckuin YepHbIi —
Ha 1,6 /100 cm°.

Kpome nccnegoBaHuii Ha yYeTHbIX ydacTkax Obinv npoBeadeHbl NPOU3BOACTBEHHbIE
McnbiTaHMa npenapaTta «PeronnaHT» B YCMNOBUSAX OMbITHOMO XO35IMCTBA TaumpoOBCKOE Ha
BUHOrpagHukax copta Opecckun 4YepHbin Ha nnowagn 10 ra. Ha nnowagm 5 ra
ONPbICKMBaAHMSA MPOBOAMMM CMECBbI0 SA4OXMMUKATOB MNpoTMB GonesHen BpeguTenen
BMHOrpaga + npenapart «PeronnaHt» n3 pacyeta 50 mn/ra (onbiT). Ha gpyrom y4dactke
nnowagblo 5 ra onpbiCKMBaHME NPOBOAMMAM TEMU Xe Xumukatamm 6e3 npenapaTta
«PeronnaHT» (KOHTPOMb) B T€ XXe CPOKK, YTO M Ha y4eTHbIX ydacTkax. KycTbl HOpManbHO
PYHKUMOHNPOBAnu, 3apaXeHHbIX Ha onauym 6bino B npegenax 2-3%, Ha KOHTPOSbHOM
yyactke 12-14%. Ypoxaln Ha onbITHOM y4dactke coctasun 87,6 u/ra, HA KOHTPONIbHOM —
81,08 L/ra npu caxapucTocTU coka Ha onbITHOM yyacTke 17,8 /100 cm® npu 16,2 /100 cm®
Ha KOHTPOSIbHOM Yy4YacTKe, KNCNOTHOCTb COKa, COOTBETCTBEHHO, cocTaBuna 6,4 r/;:uvl3 no6,8
r/om®.

Heryctaummn BuHoMaTtepmanoB coptoB KabepHe CoBuMHbOH U OQECCKMA YepHbIN,
M3rOTOBIIEHHbIX C ypoOXas BMHOrpaga OMbITHbIX y4acTKOB, 06paboTaHHbIX pacTBOpamu
npenapaTta «PeronnaHt», nokasanu 6onee BbICOKOE KayecTBO 3TUX o6pasuoB no
CpPaBHEHUIO C KOHTpONAMU. OTMEYEHO, YTO OHM MMEIDT 6onee NHTEHCUBHBIN apoMarT, BKYC,
9KCTPaAKTUBHOCTb, 0COBEHHO copT Opecckur YepHbIA, KOTOPbLIM MNOnyymn oueHky 7,99
banna npu 7,97 6anna y KOHTPONbHOro obpasua. XMMWYECKUMW aHanm3 OnbITHbIX W
KOHTPOMbHbIX 06pa3uoB nokasan, YTo cogep)kaHue cnupta B KOHTPONSX ObINIo Ha ypoBHE
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10,7% (KabepHe CoBUHBOH) M 8,7% (Opecckuin 4YepHbIn), B ONbITHbIX 0BGpa3uax,
cooTtBeTcTBEHHO, 11 1 10%, T e. 6bino Ha 0,3-1,3% Bbiwe. [Mokaszatenu TUTpyemomn
KMCNOTHOCTM M aMUHHOrO a3oTa B ONbITHbIX 00pa3suax, HaobopoT, ObiNo HMXEe, OCOBEHHO B
obpasuax copta Opgecckuin YepHblin. okasaTenu 3KCTPaKTMBHOCTU BMHA — PEHONOB, B
onbITHbIX Obpa3suax ObINO Bbille, YeM B KOHTponie, ocobeHHO npu obpaboTkax copTa
KabepHe CoBMHbOH. BuHOMaTepuanbl 06enx copToB OTnMyanmchb Takke 6onee BbICOKOM
KOHUEHTpaumMen Kpacsilwmux BewecTB, XOTa 3TM copTa no CBOMM OGMONOrnyecknm
0COBEHHOCTSIM BOOOLLE OTNMYAKTCA MHTEHCUBHBIM OKpalUMBAHMEM BWHA, HO B OMbITHbIX
obpasuax wux Obino Bbiwe Ha 20 mr/gm®. Otn dakTbl 3agalT HanpasreHue ang
paclMpeHnsl uccrnegoBaHum B obnactu co3gaHust OMONOrMYeckUx WM OpraHUYecKux
BMHOrpagHbIX BUHOMaTEPMAros.

BapuaHTt KonnyecTBo XuBbIX rnaskoB nocne 3umoBku, %,%
LEeHTpanbHbIX 3amMeLLarLLmnX
Copt KabepHe COBMHBLOH
PeronnaHTt 62,50 80,00
KoHTposb 47,00 55,30
Copt 3aragka
PeronnaHTt 73,00 83,80
KoHTponb 48,70 47,30

66



Application of Humic-Mineral Nutritious Mixes is Main Procedure of
Biological Correction

Alexander Popov
Saint Petersburg State University, Saint Petersburg, Russian Federation, paihumic@gmail.com

The increase in productivity of agricultural plants and plant protection against
diseases and wreckers are the central questions of modern agrobiology. An elucidation of
application points of the some factors, limiting plant productivity process, is one of the
main directions in the field of crop regulation. The better the conditions for growth and
development of agricultural plants, the higher a crop. The crop size is result of their
existence in concrete soil climatic conditions.

A regulating of biochemical and physiological processes in plants can is carried out
by application of biological preparations and complex humic-mineral nutritious mixes.
Application of these mixes is realized by folia treatment of plant crops.

Field tests were conducted at working environment at some regions of the Russian
Federation by LTD “Neftegazkontrakt”. The author thanks this company for pleasantly
given results of the field tests of 2013-2014 (Table 1).

Table 1. Results of field tests (2013-2014).

NoNe Agricultural Phys!cal Area, ha Crop, tons/ha Increase of crop
cultures location Control Test Control Test tons/ha (%)
1 Potatoes Tambov 2 2 38.0 52.5 14.5 (38.2)
2 Sugar beet Region 60 10 420 54.6 19.2 (30.0)
3  Spring barley 1 1 1.60 1.98 0.38 (23.8)
4 Carrot Volgograd 2 2 28.8 48.0 19.2 (66.7)
5  Potatoes Region 1 1 246 314 6.8 (27.6)
6 Potatoes 1 1 22.0 25.0 3.0 (13.6)
7 Potatoes 1 1 18.0 21.0 3.0 (16.7)
8 Potatoes 1 1 16.0 18.0 2.0 (12.5)
9 Spring barley 4 4 1.77 2.31 0.54 (30.5)
10 Melon Astrakhan 5 3 18 25 0.7 (38.9)
egion
11 Green lucerne Kraandar 60 5 2 26 30.2 7.6 (33.6)
mass Krai
12 Spring wheat Orel Region 18 2.95 0.26 (9.7)
18 2.69
18 3.17 0.48 (17.8)
13  Spring barley 20 20 3.51 413 0.62 (17.7)
20 4.32 0.81 (23.1)
14  Spring barley 20 2.59 0.25 (10.7)
20 50 23 566 032(137)
15  Spring barley 25 25 3.00 3.90 0.90 (30.0)
16 Winter wheat 25 25 5.00 5.80 0.80 (16.0)
17  Winter wheat Kursk 20 20 5.93 7.00 1.07 (18.0)
18  Soya bean Region 20 20 1.87 1.98 0.11 (5.8)

The folia treatment of plant crops was carried out by the liquid fertilizer "Extract of
Humic Acids “NIVA™ (number of the state registration: 245—-13-284—1). The author of this
paper is one of developers of the fertilizer “NIVA”.
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Humic substances (HS) and macro- and microelement (N, P, K, Mg, Zn, Cu, Mn, Fe,
B, Mo, Co and I) compounds went to make up to the fertilizer “NIVA”. Humic substances
were extracted from a vermicompost by certain salt solution. In this case HS did not
contain lipids, which are toxic for plants. This fertilizer had pH = 6-8. From summarizing
the experience of industrial applying of the fertilizer “NIVA” solutions, it can be pointed that
they have the positive influence on all tested agricultural plants (Table 1).

Besides, fertilizer “NIVA” is well combined with biological phytosanitary products:
insecticides, fungicides and bactericides. Experimental results at Krasnodar showed that
the biological insecticide (Lepidocid) together with “NIVA” was very effective against larvae
of mining insects (in particular, Cameraria ohridella Deschka & Dimic).
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Figure 1. The influence of HS on plants.

The folia treatment of plants by the nutritious mixes, containing HS, is one of effective
and economically sound methods of biological correction, which allows compensating a
deficiency of mull humus in arable soils. The biological activity is one of the important
properties of HS. Humic substances have multiple effects on the biophysical and
biochemical processes, proceeding in plants (Figure 1).
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Influence of Preparations the Humic Nature on the Formation of Crop
Yields

Mikhail Rumbakh, Liliya Stepchenko
Dnepropetrovsk State Agrarian-Economic University, Dnepropetrovsk, Ukraine,
stepchenko@rambler.ru

The ecological role of humic substances in the biosphere is enormous, and includes
such important components as the part in the stabilization of disturbed man-made factors
balance in ecosystems. Against the background of increasing anthropogenic load is
particularly relevant problem of obtaining pure crop production. Agricultural production in
the conditions of anthropogenic impact is complicated by problems of violations of the
physiological state of plants and animals, their resistance, contamination of crop products.
One of the ways to improve the situation is to use environmentally friendly adaptogens,
which include widespread humic substances in soils, peat, sapropel, brown acne.

Based on years of research on the Problem Laboratory humic humic substances to
them. prof. L.A. Khristeva so far developed and the technology of production of biologically
active humic substances | and Il generation. The resultant preparations exhibit,
immunomodulatory, adaptogenic, anti-stress effects. Besides technological schemes of
application of biologically active substances humic nature: plant - under different cultures
and in different conditions.

Humilid, humic preparation, was obtained by activation of humic substances of peat
with acid-alkaline hydrolysis. For the production of the drug is usually used with a degree
of lowland peat decomposition and mineralization of not more than 25 and 30%,
respectively. The drug other than sodium salts of humic acids, also contains amino acids,
peptides, polysaccharides, quinones, oxidized phenols, carboxylic acids, certain macro
and micro elements.

Analysis of the results of two and three-year field study winter wheat shows that the
use of Humilid simultaneously with seed treatment and making it in the period of
vegetation leads to increased profitability on 11,6-14,7% per hectare of crops as compared
to the underlying technology. Along with an increase in the yield of winter wheat in
experiments using Humilid was established to improve the quality of grain. Thus, grain
protein content increased by an average of 2,1-4,3% and the gluten - to 5,7-8,9%
compared to the control. Application Humilid seed treatment of winter barley in conjunction
with the introduction of biologically active substances humic nature during the growing
season in options on the background of full or partial mineral nutrition of plants helped
increase yields by an average of 0.8-1.6 t / ha. Making a further Humilida soil yields of
winter barley increased by 2.4 t / ha compared with the control.

Humilid drug use when making the soil before planting (1 | / ha) and a single
application of it in the vegetation period (0.1 | / ha) contributed to higher yields of silage
corn by an average of 24.1 centners per hectare on the option without biologically active
preparation of the humic nature. In a field experiment at sunflower cultivation using Humilid
crop yield increased by 2.1% compared to the control.

Thus, the findings suggest that the positive impact on growth, development and the
formation of the structure of yield of major crops when grown in No-till biologically active
preparation of the humic nature Humilid using it directly in the ground or in a combination
of this method with seed treatment and foliar treatment plants. The greatest effect of humic
fertilizers on crop productivity at the same time was recorded in the case of a joint
application of all of the above methods of drug effects on soil, seeds and vegetative plant.
This process of increasing the yield of crops was always accompanied by the improvement
of the quality of produced agricultural products. Thus, in the grain cereal crops in the
background of the drug Humilid increased total protein level, increases the total amount of
free amino acids, including the essential and especially sulfur.
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BnusiHue npenapaTtoB ryMMHOBOM Npupoabl Ha opMUpoBaHue
YPOXalHOCTU CeNIbCKOXO3AUCTBEHHbIX KYyNbTyp

Mwuxann Pymbax, Nlunna CtenyeHko
[HenponeTpoBCKUI rocyaapCTBEHHbIN arpapHO-3KOHOMUYECKUN YHUBepcuTeT, [JHENponeTPOoBCK,
YkpauHa, stepchenko@rambler.ru

SKonornyeckas ponb ryMMHOBbIX BELLECTB B Buocdepe orpomMHa, 1 BKtovaeT B cebs
Takyl0 BaXKHEWLIY COCTaBfiAIOWYO, KakK y4yacTMe B CTabunusaumm HapyLeHHOro
TEXHOrEeHHbIMN (pakTopamu paBHOBecUsi B aKkocuctemax. Ha ¢oHe Bce Bo3pacTarowen
TEXHOreHHOW Harpy3ku npuobpeTaeT 0cobyto akTyanbHOCTb Npobnema nony4YeHnsa YNCcTom
npoAaykuun pacTteHneBoacTBa. CenbCKOXO3ANCTBEHHOE MPOM3BOACTBO B YCIOBUSAX
TEXHOrEeHHOW HarpyskuM OCIOXHAeTCs npobnemamu HapyweHus ¢uU3nonormyeckoro
COCTOSIHUSI PACTEHWUI U KUBOTHbBIX, UX PE3NCTEHTHOCTU, 3arpsA3HEHNS pacTeHNeBO44YECKOM
npoaykuun. OgHMM M3 nyTen yhyydlweHua cutyaumm MoXeT ObiTb MCNonb3oBaHUe
akonormyeckn ©GesonacHbIX aganToreHoB, K  KOTOPbIM — OTHOCATCA U LUMPOKO
pacnpocTpaHéHHble TYMUHOBbIE BeLllecTBa, COAepXawmecs B noysax, Topdax,
canponensx, OypbIx yrpsx.

Ha ocHoBe MHoronetHux wuccnegosaHunm B [lpobnemHon nabopatopum no
NYMUHOBBIM F'YMUHOBbLIM BewlectBam UM. npod. J1.A. XpucTeBOM K HaACToALWEMY BPEMEHN
paspaboTaHa n npeanioxkeHa TEXHONOMMA NoNyYeHNa BMONOrMYeckn akTUBHbLIX NYMUHOBbIX
npenapaTtos | n Il NOKOSEeHus. [MonyyeHHble  npenapaTbl NposBMSAIOT,
MMMYHOMOLYIVpYIOLWNe, agdanToreHHble, aHTucTpeccoBble addekTol. Kpome TOro
pa3paboTaHbl TEXHOMOrMYeckme Cxembl NPUMEHEHUs BUONOrMYEecKn akTUBHbIX BELLECTB
YMMHOBOW NpuUpoAbl B PacTEHWEBOACTBE MOA pasHble KynbTypbl M MNPU PasfiMyHbIX
YCIOBUSX.

'ymuHoBbIM npenapaT [ymunug  Obin NonydeH NyTem akTuBaumm FyMUHOBBIX
cybCTaHUMI NpU KMCNOTHO-LWENOYHOM rnaponuade Topda. [ns npon3BoacTBa npenapara
O0BbIYHO UCMOMb3YEeTCHA HU3NHHBIA TOPM CO CTEMNEHbIO PA3NOXEHUS N MUHEpanu3aunm He
Boie 25 n 30% cooTBeTCTBEHHO. [lpenapaTt, KpoMe HaTpueBbIX COMeN FYMUHOBbLIX
KUCIOT, COAEPXKUT Takke aMUHOKUCIOTbI, NenTuapl, nonnucaxapuabl, XMHOHbI, OKUCIEHHbIE
deHonbl, kKapOOHOBbIE KACNOTbI, HEKOTOPbIE MUKPO M MAKPO SNEMEHTDI.

AHann3 pesynbTatoB [OBYX W TPeXSIETHUX MONEBbIX WUCCNefoBaHWA  Npu
BblpallMBaHMM  O3MMOW  MWEHMUbl  MokKasbiBaeT, 4YTO npuMmeHeHne [ymumnuaa
OLHOBPEMEHHO C MPOTPABKOM CEMSH U BHECEHMEM €ro B nepuog Beretauun npuBoamT K
yBenNu4eHuo peHtabenbHoOCTN nponssoacTea Ha 11,6-14,7 % Ha OaWH rektap NnocesoB Mo
cpaBHeHMO C 6GasoBoW TexHonorven. Hapsgy C noBbILWEHWEM YPOXaMHOCTM O3MMOM
NWeHNUbl B ONblTax ¢ NpuMeHeHnem N'ymunuaa 6b110 yCTaHOBNEHO Yny4dlleHne KadyecTBa
3epHa. Tak, cogepxaHue ©Oenka B 3epHe Bo3pacTtano B cpegHem Ha 2,1-4.3 %, a
KONMMYeCcTBO KIemkoBuMHbl — Ha 5,7-8,9 % nO CpaBHEHUIO C KOHTPOSIbHbIM BapuaHTOM.
lMpumeHeHne [ymunuoa npu npoTpaBke CeMAH O03MMOro sa4meHs copta JlypaH B
coyeTaHUn C BHeceHMeM OMOMOrMyeckn akTUBHbIX BELeCTB FYMUHOBOW Npupoabl B
nepvoa BeretauMm B BapumaHTax Ha (POHE MOMHOro NMbo YaCTUYHOIO MUHEpParbHOro
NUTaHMA pacTeHun cnocobCcTBOBaNoO MOBbLIWEHMIO YpoXanHocTn B cpegHem Ha 0,8-1,6
u/ra. Npn OONONHUTENBHOM Xe BHeceHun 'ymumnuaa B MOYBY YPOXaMHOCTb O3MMOrO
S]YMEHS NnoBbIanach Ha 2,4 u/ra B CpaBHEHUN C KOHTPOSIEM.

Mcnonb3oBaHue npenapata N'ymunug npy BHECEHUN nepen nocesom B noysy (1 n/ra)
W OOHOKpaTHOe npuMeHeHne ero B nepuog Beretauum (0,1 n/ra) cnocobeTBoBano
MOBbILLEHNIO YPOXaANHOCTU KYKYpy3bl Ha CUIIOC B cpedHeM Ha 24,1 LeHTHep C OAHOro
rektapa oTHOCUTENbHO BapuaHTa 6e3 npMMeHeHust BUONOrMYeckn akTMBHOMO NpenapaTa
ryMMHOBOW npupodbl. B noneBom onbiTe npy BblpaluBaHUM MNOACOSTHEYHUKA C
npuMeHeHvemM 'ymnnuga ypoxamHoCTb KynbTypbl noBbicunack Ha 2,1 % no cpaBHEHUIO C
KOHTPOSbHbIM BapuaHTOM.
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Taknm o06pa3omM, MOMNyyYeHHble [daHHble CBUAETENLCTBYOT O MNOSIOXUTESNTbHOM
BMUAHUM Ha POCT, pasBuTMe U ((opmMUMpOBaHME CTPYKTYpPbl YpOXas OCHOBHbIX
CENbCKOXO3SIMCTBEHHbIX KyNbTyp Npu BbipawmBaHum nx no cucteme No-till Guonornyecku
aKTUBHOro npenapaTta rymMuHoBon npupodbl [ymunug npu UCNOMb3OBaHUM  €ro
HENoOCpPeACTBEHHO B MOYBY WM B COYETAHUM ITOr0 npuemMa C MNpOTPaBKOW CEMSIH WU
BHEKOPHeBOM ob6paboTkon pacTteHun. Hambonbwmin 3dEKT BANAHUS  TYMUHOBBIX
yoobpeHnn Ha  MNPOAYKTMBHOCTb  CENbCKOXO3SIMCTBEHHbLIX  KynbTyp MNpy  3TOM
perncTpypoBasncs B Criydae COBMECTHOIMO TMPUMEHEHUs BCeX BbllLenepevnCrieHHbIX
NpMemMoB BO3OEWCTBUA npenaparta Ha NoyYBy, CEMEHa W BeEreTupylowme pacteHus. JToT
Npouecc MOBbIWEHUS YPOXaWMHOCTM KyrnbTyp BCerga CcornposoXxarca YnyyleHuem
KadecTBa MNOMy4yaemMon CeNIbCKOXO3AMCTBEHHOW MpoayKuuu. Tak, B 3epHe 3J1aKOBbIX
KynbTyp Ha ooHe npuMeHeHus npenapata 'ymmnung nosbiwancs obwmin yposeHb 6enKoB,
yBenuumBanocb obuiee KOnMYecTBO CBOOOAHBLIX aMWHOKUCAIOT, B TOM 4ucne
He3aMeHMMBbIX, 1 OCOBEHHO cepocoaepKaLlmXx.
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Elaboration of Phytase Production Biotechnology Based on
Recombinant Bacterial Strain of Genus Bacillus
Leonida Sapunova, Anatoly Lobanok, Sviatlana Kulish, Iryna Tamkovich

Institute of Microbiology, Belarus National Academy of Sciences, Minsk, Belarus,
leonida@mbio.bas-net.by

Global tendency of rising forage prices inevitably leads to increased manufacturing
cost in farm stock breeding. It appears natural therefore that development and application
of innovative technologies in fodder formulation allowing to cut unit feed ration expenses
and to raise fodder conversion rate is a priority problem. Introduction of bioactive
supplements, especially enzymes into animal diet will enable to meet this challenge via
increasing productivity of farm stock and poultry by 25-30%.

Currently global market of fodder-oriented enzymes exceeds 1 bin US dollars, with
phytase share reaching 450 min US dollars. It is determined by the fact that phytates are
problematic vegetable components in terms of digestion access. They reduce activity of
pepsin and trypsin, make up complexes with starch and proteins, form insoluble salts with
macro- and microelements making them, like phosphorus element in phytate, not available
for assimilation. Moreover, P constituent of the manure is accumulated in soil and surface
waters leading to eutrophication of aquatic reservoirs and considerable ecological
damage.

Various commercial phytase brands are manufactured by leading companies from
Europe and America and recent years have seen growing competitive drive from Chinese
firms. So far phytase preparations have not been produced in Russia and Belarus,
emphasizing the relevance and urgency of basic and applied research focused on
biotechnology of manufacturing these knowledge-consuming high-tech products.

Earlier bacterial strain identified as Bacillus amyloliquefaciens subsp.
amyloliquefaciens was isolated from soil and recommended as producer of extracellular
phytase and donor of gene encoding enzyme protein. It was also found that phytase
derived from recombinant strain was distinguished by thermal stability, activity in a broad
pH range and efficient hydrolysis of phytate-ingredient of rye grain and soya cake.

Aim of this paper is engineering of phytase-producing recombinant strain and
elaboration of biotechnology for production of enzyme preparation intended for feeding
purpose.

The conducted studies resulted in amplification of phytase gene (phy) from Bacillus
amyloliquefaciens subsp. amyloliquefaciens using the constructed primers, its isolation
and cloning under tac-promoter control in homo- and heterologous systems. Genetically
stable strain B. amyloliquefaciens subsp. amyloliquefaciens PHY selected among the
produced recombinant variants exceeded the parent strain in phytase biosynthesis
efficiency by 12.0-13.1 times.

Composition of industrial nutrient medium and physical-chemical conditions for
fermentation of recombinant strain B. amyloliquefaciens subsp. amyloliquefaciens PHY —
phytase source were optimized. Also procedure of enzyme recovery was defined,
parameters of concentrating enzyme protein by ultrafiltration technique were established,
stabilizers and conservation agents were revealed.

Based on the obtained findings a package of technological documentation describing
phytase fabrication process is being prepared, a series of laboratory tests is carried out
and pilot-plant trials are planned to demonstrate its efficiency in diets of farm stock and

poultry.

Studies were carried out within the framework of projects 2.1 and 2.17 financed by
International Task Program of Eurasian Economic Community “Innovative
Biotechnologies” (2011-2015), subprogram 1 “Innovative Biotechnologies in Belarus”.

72



Inhibiting Effect of Humic Acids of Peat of Khanty-Mansi Autonomous
Okrug on Lipase

M.P. Sartakov', V.V. Leonov?
1Yugra state university, mpsmps@bk.ru
?Khanty-Mansi state medical academy

Modern technologies of the cultivation of crop use very often different kinds of
biostimulants based on humic acids. Humic acids functionates effectively on the
membrane permeability of cellules, where, as a rule, the lipid layer falls under the influence
of different external unfavorable factors. On the territory of Khanty-Mansi region (the
territory next to the middle of the river Ob) this factors are caused by the wetting excess
and by the low temperature during the vegetation, as a result there is the composition of
the peroxides of lipids, which live very long time and they are very toxic for plants. The
lesion of molecules of lipids, their oxidation and the obtaining of peroxide lipids happen
under the influence of different stresses. In the nature world plants feel many times the
condition of stress under the influence of extreme temperatures, deficit or excess of
humidity. Membranes are always damaged by the accumulation of lipase, it's enzyme
which destroys the lipid layer [1, 2]. Determining the repression of lipase it's possible to
talk about the character of the effect of humic acids on plants, about the character of
bioactivity.

It were studied the inhibitory effect of alkaline solutions of humic acids with the
concentration 0,001% on the enzyme lipase, which there is into the test preparation
TRIGLYCERIDES GRO-PAP method/liguid, fabricated by the enterprise Chonolab AG
(Sweden), this preparation can split triglyceride of the standard solution.

The determination of the inhibitory effect of humic acids on lipase is made by the
spectrophotometric method. For the inhibition it used alkaline solutions of humic acids with
the concentration 0,0001%, which were removed from peats of the different botanic
composition and the level of decomposition. The activity of lipase without humic acids was
determinated by the relative of the concentration to the time of incubation (table 1).

Table 1 - The inhibition of the activity of lipase

The type of peat R, % The activity of lipase,
mmol I'min”’
Without humic acids - 0,53
Eriophorum-Sphagnum peat 65 0,22
Eriophorum peat 55 0,16
Menyanthes peat 60 0,25
Arboreal peat 45 0,16
Sphagnum peat 15 0,26
Herbaceous 15 0,26
Sphagnum (fuscum 100 %) 5 0,10
Arboreal 10 0,21
Herbaceous Sphagnum 35 0,14
Arboreal 25 0,19

Remarque: R — level of decomposition

This findings show that the activity of lipase falls with the presence of humic acids.
The preparation of humic acid removed from the sphagnum peat (100% of brown
sphagnum with the level of decomposition 5%) made the biggest inhibitory activity on
lipase.

The humic acid of this peat compared to other preparations is characterized by the
special chemical structure which we studied before [3] - it's smaller level of benzenoid and
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condensing of molecules, the big part of aliphatic fragments and the concentration of
paramagnetic centers.
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Influence of Elements of Agricultural Methods on Phytotoxicity of
Leached Chernozem and Accumulation of Toxicogenic Fungi in Beet
Agrocenosis

A.A. Shamin, O.l. Stognienko
The A.L. Mazlumov All-Russian Research Institute of Sugar Beet and Sugar, Ramon, Voronezh
Region, Russia, proet@mail.ru, stogniolga @mail.ru

Influence of main tillage methods and fertilizer backgrounds on phytotoxic properties
of leached chernozem in beet agrocenosis was studied. Soil phytotoxicity was determined
by method of soil plates, garden-cress being as test crop.

It was determined that, when applying full doses of mineral and organic fertilizers, in-
crease in number of phytotoxic fungi species and soil phytotoxicity was observed (Table
1). When applying only organic fertilizers, fertilizer background increase caused decrease
of the phytotoxicity in variants with chisel tillage, and its increase in variants with mold-
board plowing and combined tillage. But with medium fertilizer backgrounds, the phytotox-
icity was minimal or absent. So, variants using moldboard plowing and combined tillage
and with medium fertilizer background (N4sP45K45 + 5,5 ton of manure per 1 ha of crop ro-
tation area) should be recognized the best for development of plants (without inhibition). In
this case, phytotoxic properties of soil were minimum exhibited (0-2 %). The greatest soil
phytotoxicity was shown in variants with chisel tillage (42-64 %).

In 2012, phytotoxicity correlated with number of Fusarium genus fungi (r=0.83-0.86)
as follows: the strongest correlation was observed for F. oxysporum species (r=0.75) in
July, and for F. solani species (r=0.93) in September. There was a great correlation de-
pendence upon the number of Aspergillus flavus (r=0.75). In 2013, phytotoxicity correlation
coefficient was the greatest for Fusarium sp. at the end of vegetation period (r=0.68). Soil
phytotoxicity enhanced with increasing sum of precipitations during the investigated pe-
riod. In 2012 (July and September), less rainfall provided phytotoxicity level of 20.4-36.4 %
on average. With more rainfall in 2013, the phytotoxicity increased up to 36.1-45.1 %.

Tabnuua 1. Phytotoxicity of leached chernozem and number of toxicogenic fungi

_ Back- 2012 2013
Tillage July September May July September
ground — I | || I T I
Moldboard 1 6 93,6 8 782 |43 641 50 678 41 80,2
plowing 2 2 140,7 O 787 | O 83,3 0 1665 2 80
3 40 1608 11 1108 |64 109 60 1711 64 100
Chisel 1 60 1212 24 1041 |72 77 61 1519 72 1053
tillage 2 60 126,7 48 1373|566 116,11 56 1814 56 1113
3 73 1749 54 1441 |27 1364 18 2255 59 1438
Combined 1 18 107,3 10 78 |3 578 26 1238 35 66,6
tillage 2 20 1272 14 978 |20 102,7 0 1855 16 932
3 49 1205 15 117,759 1228 54 2035 61 99,7

1 — without fertilizers, 2 — N4sP45K45 + 5,5 ton of manure per 1 ha of crop rotation area, 3 —
Ns2Ps2Ks2 + 11 ton of manure per 1 ha of crop rotation area; | — soil phytotoxicity (%), Il —
number of toxicogenic fungi (thousands of colony-forming units /1 g of absolutely dry soil)
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MHHOBaLMOHHLIE (bOprl yp,o6peHMﬁ Ha OCHOBEe aMUHOKUCIIOT
pacTnTesibHOro n XXMBOTHOIO NPOUCXoXxXAaeHusA

O.A. Wanoean, WN.IN. Moxaposa, A.A. KopwyHos, T.HO. N'pabosckas
OIBHY Bcepoccuiicknin Hay4YHO-UCCrneaoBaTeNbCKUA MHCTUTYT arpoXMMnmM MMEHN
O.H. MpsaHuwHukoBa, Mockea, Poccus, elgen@mail.ru

B Poccun Bce Gonbluee npMMeHeHne HaxoaaT yaobpeHna Ha OCHOBE aMUMHOKUCHOT
c pobaeneHvem wunu 6e3 pgobGaBneHWA MUHeparbHbIX KOMMOHEHTOB. JTa rpynna
yoobpeHun, obecneumBaeT npu KaxgoM HOBOM COCTaBe, KayecCcTBEHHbIA poOCT
3(PPEKTMBHOCTM MCMOMb30BAHNS PACTEHMEM MNUTATENbHbLIX 3fIEMEHTOB W3 MOYBbI U
yOoo6peHuin, NoBbILWEHNE UMMYHUTETA pacTeEHUN K HeGnaronpuATHbIM dhakTopam cpeapl 1
ynyJlleHne KayecTBa nonydaemon npoaykumn. CnegoBaTenbHO, 3TU YAOOPEHUA MOXHO
OTHECTM K NHHOBALMOHHbIM.

Tabnunua 1. Knaccudukaums ynobpeHunn Ha ocHoBe amuHokucriot (PrBHY BHUN
arpoxmmmm)

Cnocob
Bug yoobpeHui OcHoBHOE cbipbe n3BrievyeHuns
aMWHOKNCIOT
PactutenbHoe chipbe (BeretatnBHas macca u epMeHTaTUBHbLIN
OpraHnyeckne CeMeHa Ha3eMHbIX pacTeHUn) rmaponus
ynobpeHus depMeHTaTUBHbIN
BenkoBble oTXxoAbl MACOKOMBUHATOB FMAPONNA3
PactutenbHoe chipbe (BereTatnBHas macca U y
CceMeHa Ha3eMHbIX pac(TeHmVl) + MUKPO3NEMEHT PEpPMEHTATHBHLIN
(xenart) (MoHObOpMa) rMaponns
PactutensHoe cbipbe (BeretaTuBHasi Macca U .
CeMeHa Ha3eMHbIX pacTeHWin) + KOMMMEKC (pePMEHTATVBHbIV
MUKPO3JIEMEHTOB (Xenatbl) rmaponns
Bypble Mopckre Bogopocnn + KoMMnekc drepMeHTaTUBHbLIN
MUKPO3JIEMEHTOB (Xenarbl) rmgponms
OpraHo- Bypble mopckue Bogopocnv + NPK (bep';"meHTaT”BHbM
MUHepasbHble Aponn3
yaobpeHns Bypble mopckue Bogopocnu LEroHHom
rmgponma
Bypble MOpckuMe BOOOPOCN + MUKPOINEMEHT LLeNOYHON
(xenart) (MoHObOpMa) rmoponms
Bypble Mopckme Bogopocnn + KOMMekc LLIeSTOYHON
MUKPO3JIEMEHTOB (Xenarbl) rmgaponus
LLIeSTOYHON
BenkoBble oTXxo4bl MACOKOMBUHATOB FAPONN3
BenkoBble 0TX0Obl MACOKOMOMHATOB + KOMMNIEKC ~ hepPMEHTATUBHbLIN
MUKPO3JIEMEHTOB (Xenatbl) rmgponms

AHanu3 nuTepaTypHbIX [aHHbIX MoKasasn, YTO WHHOBAUWOHHbIE YAOOpeHust Ha
OCHOBE aMWHOKMCIOT pasfnuMyarTcsi MO0 MCXOOHOMY CbIpbio, CMocoby u3BneveHus
aMUHOKMCIOT, Habopy Makpo-, Me30- W MMUKPOINIEMEHTOB, OMONOrMYECKN-aKTUBHbIX
OpraHn4yeckMx BewecTB (nonucaxapugbl U T.4.), TOPMOHOB (LUMTOKMHMHbBI, ayKCUHbI),
nepexoasawmx n3 colpbs; cnocobam npumeHenus (tabn. 1) (Pacuta 2009, Liu 2013, Jie
2008, Vesela 2009).

K opraHuyeckum oTHOCATCS YAOOpPEHUA HA OCHOBE aMWMHOKMCIOT M3 PacTUTENbHOro
Cbipbsi: BEreTaTMBHOM MacCbl M CEMSIH Ha3eMHbIX pacTeHUn, BypbiX MOPCKMUX BOAOPOCITIEN
N T.M. NN CbIPbS XXUBOTHOTO MPOUCXOXAEHMSA: BENKoBblE OTX0Abl MACOKOMOMHATOB 1 T.11.,
npowegwmne npouecc epmeHTaTMBHoro rmaponusa. K rpynne opraHOMUHepanbHbIX
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yOoobpeHun oTHOCAT NpoayKTbl ¢ AobaBneHnemMm Makpo-, Me30-, MUKPO3NIEMEHTOB B BUAE
HeopraHU4YecKkux conen unu B xenaTHon opme.

PesynbTaTbl NONEBbLIX UCMbITAHUA HA Pa3fNYHbIX CENbCKOXO3ANCTBEHHbIX KyIbTypax
noKasanu AOBOJSIbHO BbICOKYI UX 3(P(PEKTUBHOCTb M TEXHONOMMYHOCTb NPUMEHEHUSA 3TUX
yaobpeHui.

YaobpeHMs Ha OCHOBE aMMHOKUCNOT (M3 CbIpbA  pacTUTENIbHOro
npoucxoxaeHus)

McnbiTaHusa, npoBedeHHble BO Brnagmmwupckon obnactu Ha KynbType nNeHuUb
spoBon copta MmnC, nokasanu, 4to npumeHeHne yaobpexHmns AmmHo Aung (6e3 dobasok
Makpo- U MUKPO3ieMeHmos8) pnsi npennoceBHOn o6paboTKM CeMsiH M HEeKOPHEBOM
MOAKOPMKM  OKasblBano MNO3UTUBHOE BMAWSHWE HA  NPOOYKTUBHOCTb  KyMbTypbl.
HdocTtoBepHble nNpubaBkM  YpOXKAWHOCTM  MWEHWUbl  MOMyYeHbl MpU  COYeTaHun
npeanoceBHon obpaboTkm cemsiH B go3e 0,5 Kkr/T n HEKOPHEBbLIX MOAKOPMOK pacTeHui
ynobpennem AmuHo Aumag B posax 0,6 m 1,0 kr/ra. OHu coctaBunm 3,1 n 2,9 u/ra,
COOTBETCTBEHHO, Mpu YypoxawmHoctm B koHTpone 195 wuwra (THY BHUMOY
Poccenbxo3akagemun, 2011 r).

HekopHeBble MOAKOPMKM pacTeHur nuweHuubl o3umMon copTta  «MockoBcKas-56»
yaoobpeHvem basuk (6e3 dobasok Makpo- U MUKpoaremeHmos) B ycrnosusix MOCKOBCKOM
obrnactn okasanu NonoXuTenbHOe BIIUSIHWE Ha NPOAYKTMBHOCTb KyNbTypbl. Y pacTeHun
O3UMOW MLEHUUbl NOA4 BRMSHWEM YOOOpeHua yBenuyunacb AnvHa Komoca go 8,5 cwm,
NpuMyeM Ha BCex Tpex HopMax BHeCEeHUS, NpoTuB 7,8 CM Ha KOHTPOMe, YTO B CBOK ovepeib
CrnocobCTBOBANO POCTY KOMMYECTBA KOSMMOCKOB M KOMUYECTBa 3epeH B KOoce, npyu 3TOM
mMacca 3epHa, C [MaBHOro Kofioca Ha BapuaHTe BHeceHusi arpoxumukata B gose 3,5 n/ra
pocturna 1,39 rpamma, Ha KoHTpone 6e3 obpaboTkm ero macca coctasuna 1,11 rpamma.
Macca 3epHa Cco BCero pacTeHusi nieHuLbl 03MMOM Ha fny4LlleM U3 UCMbITYyeMbIX BapuaHTOB
(basuk - 3,5 n/ra) pocturna 42,4 r npotmB 38,8 r Ha koHTpone ©6e3 o06paboTku.
YpoXXaHOCTb 3epHa Npu NpMMeEHeHUn yaobpeHns nNpu BCEX UCMbITYEMbIX JO3aX BHECEHUS
Bo3pocna ot 5,14 1/ra npu Hopme 1,5 n/ra go 5,38 1/ra, npu gose ygobpenus 3,5 n/ra unm
Ha 2,2-7,0% (ypoxanHoCTb Ha KoHTpone — 5,03 T/ra) cogepxaHue KrenKOBUHbI,
cooTBeTCTBEHHO, cocTaBuno 20,0-20,8%, Ha KOHTPONbHOM BapwaHTe 3TOT MoKasaTenu
Obin Ha ypoBHe 19,5%. MakcumanbHbin 3hpekT Obin nonydeH Npu HOpMe pacxona
ypobpenus - 3,5 n/ra (THY Mockockmn HANCX «HemumHoBka» Poccenbxo3akagemuum,
2010r.).

B Kanyxckon obnactn HekopHeBasi MOAKOPMKA pacTeHM ApOBOKM MLUIEHMLbI copTa
OHrenvHa yaobpeHnem TekHokernb AMUMHO MUKC (+ KOMIiniekec MUKpoasieMeHmos) okasana
NONOXWTENbHOE BIIUAHME Ha NPOAYKTUBHYK KYCTUCTOCTb PacCTEHUW, Takke BblSBreHa
TEHOEHUMS K YBENIMYEHNIO O3EPHEHHOCTM FMaBHOMO KOloca, MacChl 3epHa B pacyeTe Ha 1
pacTeHMe n MaccCbl COSIOMbl. YPOXaWHOCTb SPOBOM MWEHUUbl NoL BO3L4ENCTBUEM
yoobpeHus coctasuna 32,0-33,4 u/ra, Bblle KOHTPOSNbHOro BapuaHta — Ha 4,1-8,5%
(ypoxxanHocTtb B koHTpone 30,8 u/ra). CogepxaHune 6enka B onbiTe U B KOHTpone 6bino
onm3kum n coctaenano 12,2-12,4%; knenkosuHbl — 31-31,4%.

McnbiTaHus, npoBeaeHHble BO Bnagmmupckon obnactyu Ha nueHuue SpoBon copTa
MuC, nokasanu, 4TO npuMeHeHne ypobpenna Mwukpo AMUHO (+ Komnnekc
MUKpO3/ieMeHmos) nna obpaboTkKm CeMsiH M BHEKOPHEBOW MNOAKOPMKM obecneymno
CYLEeCTBEHHbIN MPUPOCT ypoxasi 3epHa ApoBow nweHnusl Ha 1,7-4,0 u/ra. MakcMmarnbHbIN
adpekT nonyyeH ot ucnonb3oBaHuna ero B gosax (0,1 n/t+0,2 n/ra n 0,1 n/T+0,3 n/ra)
(THY BHUNOY Poccenbxosakagemuun, 2011 r).

Pesynbtatbl ucnbiTaHMM B ycnoBuax KpacHogapckoro Kpas nokasanu, 4Tto
HEeKOpHEeBble MOAKOPMKM s0noHu  yaobpenuem Wpopon-Ber Jlnkyoo (+  Komrisekc
MUKPO3ieMeHmo8) cnocobCcTBOBaNN NOBbLILLEHNIO YPOXANHOCTM Ha OMbITHbIX BapuaHTax rno
OTHOLUEHUIO K KOHTposnko Ha 6,7-14,2%. Haubonblyo addekTMBHOCTb nokasana 3-X
KpaTHasi nogkopmka yaobpernnem B gose 3,0 u 5,0 n/ra, npubaska coctasuna 1,29 n 2,92
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T/ra, COOTBETCTBEHHO, TMpU YPOXaWHOCTM B KOHTPONbHOM BapumaHte 28,38 T/ra.
Wcnonb3oBaHne ynobpexus Wopon-ser JInkyoo Ana HEKOpHEBbIX NOAKOPMOK OepeBbeB
A6NOHN NPUBOAUNIO K YBENUYEHUIO cpeaHen maccebl nnoga Ha 5,1-13,1 r, cogepXaHus
ackopbuHoBoyn kucnotbl B nnogax Ha 0,5-0,9 mr/100 r 1 6onee NOMHOMY BbI3pEBaHUIO
nnogos (FHY Cesepo-KaBka3ckui 30HanNbHbIA  HAY4YHO-UCCNEAOBATENLCKUA UHCTUTYT
capoBofcTBa 1 BUHorpagapcrtea Poccenbxo3sakagemun, 2011 r.).

Ypo6peHna Ha OCHOBE aMUHOKUCIIOT U3 CbiPpbA XKUBOTHOIO NPOUCXOXAEHUSA

PesynbTaTbl ucnbiTaHMK, NpoBeAeHHble B ycnosusx benropogckonm obnactm Ha
cBekre caxapHowm copTa JlbroBckasg ooHoceMsiHHaa 52 nokasanu, YTo nog OeuCTBUEM
TPEXKPATHON HEKOpHEBOW noakopmkn ygobpeHvmem Teppa-Copb6 donmap (6es
0obaerieHusi Makpo- U MUKpoydobpeHuLl) COXPaHHOCTb pacTEHUI KO BpeMeHn ybopku (3a
CYET CHWXEHUS MOPaXXeHUs paCTEHNN KOPHEBLIMU rHUNAMM) yBenu4mMBanach ot 74 Tbic./ra
0o 78 Tbic./ra. [Npn 3TOM M3MEHANOCL COOTHOLLEHME MacChl KopHennoaos 1 6otebl oT 0,4
po 0,5-0,6, a Bec kopHennoga ysenuumnsancsa oT 333 r - Ha KoHTpone Ao 383-427 1 - Ha
aKcnepuMeHTanbHbiX BapuaHtax. lNpumeHeHne Teppa-Copb donmap ons HEKOPHEBbIX
nogkopmok B fo3e 2,0 n/ra cnocobcTBoBano ysenumyeHuto ypoxanHoctu Ha 2,0 1/ra (11,4
%), B po3e 3,0 n/ra - Ha 2,8 T/ra (15,9 %), B gose - Ha 4,0 n/ra Ha 3,7 T/ra (21,0 %) npwu
ypoxanHocTu B koHTpone 17,6 1/ra. CaxapuctocTtb Bo3pactana ot 17,4 % (koHTponb) 4o
18,0-18,4% npn npumeHeHun ynobpeHusi. COop caxapa B BapuaHTax C MPUMEHEHMEM
ynobpenuna coctasun 3,6-3,8 T/ra, 4to Bbiwe KoHTpona Ha 0,5-0,7 T/ra. Jlydwwue
nokasatenu Obinn B BapuaHTe € Ao3on npumeHenus 3,0 n/ra, rae 6bino nosyvyeHo
kopHennoaos - 20,0 T/ra (Bbiwe kOHTponsa Ha 15,9 %), caxapuctocTb Bo3pacTtana Ha 0,9
% wn cbop caxapa Ha 0,6 T/ra (THY BenHUNCX PACXH, 2010 r.).

B KypraHckon obnactn HekopHeBasi NOAKOPMKA pacTEHWU MLIEeHMLbl SPOBON copTa
Pagyra ypobpeHnem AmuHo3on (6e3 0OobasrneHus Makpo- U MUKpoyoobpeHul)
cnocobcTBOBana MOBBLILEHUIO COXPaHHOCTM pacTeHun K nepuwony ybopku Ha 13-69
wT./m?, yBENUYEHNIO KoNnyecTBa NPOAYKTUBHBLIX cTebnen — Ha 4-68 WT./M?; KOonnyecTaa
KOJTOCKOB B KOrioce — Ha 1-2 WwT., Yyncna 3epeH B Konoce — Ha 1-7 wrt., maccol 1000 3epeH
— Ha 0,4-1,2 r. YpoxanHOCTb nweHuubl nosbicunacb Ha 0,4-1,6 u/ra nnu 3,0-11,9: npu
ypoxanHoctTn B koHTpone 13,4 u/ra. CogepxaHue KNenkoBuHbl uU Oenka B 3epHe
nosbicusiocb Ha 0,2-3,0% wu 0,6-1,5% cootBeTcTBEHHO. Haumbonbluve nokasaTtenu
NPOAYKTMBHOCTW KyNbTypbl ObISIM NOMy4eHbl Npu NnpumMeHeHnn ynobperHna B nose 2,0 n/ra
(FTHY KypraHckmn HUIMCX Poccenbxosakagemuun, 2012 1.).

Ha kynbType TOMata HekOpHeBble nogkopMku yaobpeHuvem Ca-Jl1 lNonkenb (6e3
OobaerieHUsi Makpo- U  MUKpoyOdobpeHul) OKasanu MO3NTUBHOE BIWAHWE Ha
NPOAYKTMBHOCTb KynbTypbl. [MpnbaBka ypoxas nnogoB coctaBuna 32,3-52,6 u/ra unu
10,2-16,6%, Nnpu ypoxxanHoOCTU B KOHTPOSIbHOM BapuaHTe 317,4 u/ra. Hanbonee BbICOKUN
ypoxan nnogoe Tomata (370,0 u/ra) BbICOKOro KadectBa (CogepkaHme B nnogax: Cyxoro
BewectBa — 5,0%, caxapa — 3,3%, ButamuHa C — 22,5 mr/100 r cblp. B-Ba, B KOHTpOSe —
3,2, 2,6 n 18,0 cooTBETCTBEHHO) MONYYEH MPU YETbIPEXKPATHOM MOLKOPMKE pPacTEeHUN
TomaTa ygobpeHuem Ca-J1 NMonkenb B gose 0,8 n/ra.

HekopHeBass nogkopmka pacTteHun Tomarta yaobpenuem JleBo-aHepoxkn (6e3
0obaerieHUsi Makpo- U MUKkpoyodobpeHul) crnocobcTBoBana opMmMpoBaHuio 6osbLiero
yucna nnogos (12,0-13.4 wr./kycT) 6onee KpynHbix No pasmepy (auameTp — 4,7-4,8 cm, B
KoHTporie — 4,4 cm; macca — 65,92-67,39 r, B koHTpone — 60,80 r). lNpmnbaska
ypoxanHocTn coctasuna 47,0-58,7 u/ra (14,8-18,5%) npu ypoxanHocTn B koHTporne 317
u/ra. Hanbonee addeKkTMBHBIM MNPUEMOM OKa3anocb 4YeTbipexkpaTHoe npoBedeHue
HEeKoOpHeBOW nogkopMku B gose 0,2 n/ra.

Ha kynbType nepua crnagkoro nog Bo3gencTBMeM KOPHEBOW NOAKOPMKM yaobpeHnem
KaTta Brnon pacteHus doopmupoBanm 6onee MOLLHbIA rabuTyc, CBSA3aHHbINA C YBENUYEHNEM
BblcOTbI (43,0-46,0 cm, B kOHTpone — 39,3 cM), ycuneHnem nporecca nmctoodbpasoBaHns
(1111,8-1215,8 cM?, B kOHTporne — 998,4 cM?), yBenMYeHeM pasMepa nrofoBs (auamerp —
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4,0-4,4 cm, B kOHTpone — 3,7 cMm; gnunHa — 7,2-8,1 cm n 6,4 cm) n nx maccol (91,52-110,38
n 83,86 r cootBetcTBeHHO). MpmnbaBka ypoxasa coctasuna 26,2-31,1 u/ra (11,7-16,5%)
Npyn ypoXxarmHOCTU B KOHTpone 223,8 u/ra. [Mnoabl nyywero kavyectsa (N0 COAEP)KaAHUIO
CyXOro BellecTBa, caxapa, ButammHa C), ¢ xapakTepHbIM NepeyHbIM apoMaToM M BKYCOM
dopmMupoBanncb B BapuaHTe C MNPOBEAEHUEM YETbIPEXKPATHOM KOPHEBOW MNOAKOPMKMU
yaobpeHuem Kata bruon B gose 5 kr/ra (®rbOY BIMO «KybaHckui AY, 2011 r.).

AHann3 n obobLieHne OaHHbIX PErnmcTpauMOHHbIX UCMNbITAaHMA 3a nocnegHue 5 net
nokasanu, 4to yaobpeHus Ha OCHOBE aMWHOKUCAOT ¢ gobaBkamu wmnu 6e3 [obasBok
Makpo-, Me30- W MUKPO3NIEMEHTOB, obecneumBaloT MOBbIWEHNE 3PPEKTUBHOCTHU
MCNONb30BaHUSA pacTEHNEM MUTATESbHbIX ANIEMEHTOB M3 MOYBbI U yOOOPEHUN, ycuneHue
MMMyHUTETA pacTeHnin K HebnaronpuatHbiM pakTopam cpeabl, W, Kak crneacreue,
NOBbILWEHMNE MPOAYKTUBHOCTM CEMNbCKOXO3SAWCTBEHHbIX KyNbTyp W yrnyyleHWe KadyecTBa

NpoayKUUN.
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MHHOBaLMOHHLIE y,q06peHM;| Ha OCHOBe TYMUHOBbIX KUCIOT

O.A. Wanoean, W.IN. Moxaposa, M.T. MyxuHa, A.C. JlasapeBa
®I'BHY Bcepoccuincknii HaydHo-uccneaoBaTenbCkMM MHCTUTYT arpOXMMNN UMEHU
O.H. MpsaHuwHukoBa, Mockea, Poccus, elgen@mail.ru

YpobpeHnst Ha OCHOBE FYMMHOBbBIX KUCOT, NPeacTaBnsioT COOOM BbICOKOMOSIEKY-
NspHble NPUPOAHbIE COEAMHEHUS, BXOASLIMNE B COCTaB OpPraHN4eCcKoro BelecTsa noys u
TBEpAbIX roproymnx wuckonaemblx (Hassett 1998, Lobartini 1992, Nardia 2002). 31u
yOoobpeHnsa Hawwnm LWNpoKoe NpUMEHEHNe B CENbCKOM XO3SIMCTBE, U UX MOXHO OTHECTM K
MHHOBALMOHHbIM NPOAYKTaM.

YpobpeHusa pasnuyarTcs No UCXO4HOMY Cblpbto, cnocoby u3eneyeHusi, Habopy
Makpo-, Me30- W MUKPO3NEMEHTOB 1 crocobam npumeHeHus (tabn. 1).

Tabnmua 1. Knaccudumkauma yoobpeHun Ha OCHOBE TyMUMHOBLIX kmcnot (PrbHY
BHWI arpoxvumun)

Cnoco0 u3Bne4vyeHusa

Bug ynobpeHui OcHoBHOE cblpbe FYMIHOBBIX KICIOT
OpraHnyeckue TOpd BOJHAas 3KCTpaKUuma + yrbTpasByK
yaobpeHns BEPMUKOMMOCT (Bmorymyc) BOOHas SKCTpaKums
OypbIn yronb LLIeNoYHasa AKCTpaKums
Topdd LenoYyHasa aKCTpakuus
Topth LLlenoYHas aKcTpakums +
ynbTpasBykK
canponesnb LLIeNoYHas aKCTpakums
NTUYUIN NOMET LLIeNoYHas aKCTpaKkums
OpraHoMuHe- BEPMMKOMMNOCT (61orymyc) LLleNI0YHas 3KCTpaKLms
panbHble ya06- canponenb+Topd LenovHasa sKkCTpakumsa
" TOopth+ BEPMUKOMMOCT
peHns LLlenoYHas aKCTpakums
(buorymyc)

NUTHUHCOAEPKaLLME KOMMOCTbI
N3 OTXOA0B AepeBoobpabaThl-
BakLLEN NPOMbILLIIEHHOCTN
NUTHUHCOAEepPKaLlmMe KOMMNOCThI
N3 0TX0A0B AepeBoobpabaTbl- obpaboTka BOOHLIM aMMNaKOM
BatoLLLEN NPOMbILLITEHHOCTU
MpumeyvaHne. C pobasneHnem unu 6e3 gobaBneHnsa Makpo-, Me3o- 1 MUKPO3NIEMEHTOB

OKUCNUTENBbHO-rMaPONMTUYEcKas
LAEeCTpyKuns

AHann3 n obobuieHrne maTepmanoBs nccnegoBaHWi Nnokasanu, YTo NPoAyKTbl, Mpo-
N3BOAMMbIE U3 NPUPOLHLIX pecypcoB (yrnd, Topda, OOHHLIX OTIIOXEHUN, OpraHN4eCcKnx
OTXOAOB U Op.), He TONbKO coAaepXaT nuTaTeNibHble 3N1EMEHTbI, HO B 3HAaYUTENbHOW CTe-
NeHW HacnegyT CBOMCTBA NYMUHOBLIX BELLECTB MCXOAHOIO ChIpbA.

[encremne ryMMHOBbBIX COEANHEHUI OCOBEHHO 3PPEKTUBHO B nepmog HambonbLuero
Hanps>keHns BUOXMMUYECKUX MPOLECCOB, a TaKXe MPU OTKNOHEHUW BHELLHMX YCIOBUN
npouspacTtaHus pacTeHu OT HOPMbl — MPU 3acyxe U 3aMopo3Kax, n3bbITke azoTa B NOYBe,
Ha 3aCONeHHbIX NoYBax

OpbeKkT rymMMHOBBLIX BELLECTB 3aBUCUT OT WCTOYHMKA Cblpbsl, KOHUEHTpauum
YMUHOBBIX KUCIMOT B yAobpeHun. 3HaunTenbHoe BHUMaHWe yaernseTcs CcrnocobHOCTH
YMUHOBBIX BELLECTB MoBbIWaTh 3PPEKTMBHOCTL MUHEPASbHbLIX YO0OpPEHUN.

OcHoBHbIM ~ crnocobom  nMpou3BoACTBA  TYMUHOBLIX — yaobpeHun — aBnseTtcs
BbICOKOTEMMNEPATYPHbIN  LLENOYHON rnaponna Oypbix yrnen, neoHapguTta, Topda,
carnponensi, cMmecu canpornens ¢ TopdoM, Bepmukomnocta (buorymyca), MTUYbLEro
nomeTta, cmecu Topcha C Bepmukomnoctom (6morymycom) 6e3 obpaboTkm wnu c
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nocnegywowen obpaboTkon B KaBUTAUMOHHBIX reHepatopax (ynbTpasByk) u gobas-
neHvem unn 6e3 pobGaBneHUa Makpo-, Me30- U MUKPOINEMEHTOB. OTU TYMUHOBbIE
yOoobpeHna OTHOCATCA K OpraHoOMuHeparnbHbIM  yoobpeHuam. Takke, K rpynne
OpraHoMUHeparbHbIX rYMUHOBbIX yaoobpeHun OTHOCATCS nNpoayKTbl n3
NUrHUHCOAepXKaLumx KOMNOCTOB 13 0TX040B AepeBoobpabaTbiBatoLlen NPOMbILLIEHHOCTH,
NOABEPrIMECH  OKUCIUTENBHO-TMOPONIUTUYECKON  AECTPYKUUN 1NN npoLuegwnx
06paboTKy BOAHLIM aMMUAKOM.

K opraHuyecknm ygobpeHusmM OTHOCATCHA N'YMUHOBbIE YOOOPEeHUsa 13 BEPMMUKOMMIOCTA
(buorymyca), NnTnybero nomeTta, cMecu Topda ¢ BEpMUKOMNOCTOM (Brnorymycom), Topda,
NPOM3BOAMMbIE MyTEM 3KCTPArMpoBaHMS TFYMUHOBBLIX KUCROT BOAOW C MocregyoLlemn
06paboTKOM B KaBUTALMOHHbIX reHepaTopax (ynbTpa3Byk) 6e3 gobaBneHnsa MmHepanbHbIX
KOMMOHEHTOB.

MHoronetHne wuccnegoBaHUs Mnokasanu, 4To Npu Knaccudukaumm HoBbIX opm
ynoobpeHun obasaTenbHble CBEAEHWsl, KOTOpPble MNOMIHOCTbIO pPacKpbIBAlOT CBOWCTBA
yoobpeHnn, aBnA0TCs onpeaensiowmuMmn nNpyu oueHke Guonornyeckon adhdeKTUBHOCTMU:
COCTaB, MWCTOYHUKM Cbipbs, CNOCOObI N3BNEYEHNA OCHOBHOMO AEWCTBYIOLLErO BELLECTBA,
npenapaTuBHas goopma, cnocobbl MPUMEHEHUs, HOPMbI pacxoaa.

PesynbtaTbl noneBbix WCMbITaHUA rymaTta kanusa (yronb Oypbin, LWenoyHas
3KCTpakums) B ycrnosusax KpacHogapckoro kpasi nokasanu, 4To ero npuMeHeHve [Ons
HEKOpPHEBbIX MOAKOPMOK MOCEBOB 3€PHOBbLIX KynbTyp CMOCO6CTBOBaNO MNOBbILIEHNIO
ypoXas 3epHa BbICOKOrO kKadecTBa nweHuubl o3umon - Ha 3,3 u/ra (6,1%) npwu
ypoXxanmHOCTU B KOHTpone 53,8 u/ra; aumeHa o3umoro — Ha 3,2 u/ra (6,2%) npwu
YPOXanHOCTN B KOHTpore — 51,7 u/ra; sumeHs apoBoro — Ha 2,3 u/ra (9,3%) npu ypoxan-
HOCTU B KOHTpone 24,7 u/ra. Ha kynbType KyKypy3bl npubaBka ypoxas 3epHa cocTaBunia
3,3 u/ra wim 5,0% npu ypoxamHOCTM B KOHTpone 65,8 wu/ra. Ypoxan cemsiH
noaconHevHnka sospoc Ha 0,9 u/ra (5,7%) npu ypoxanHocTn B KOoHTpore — 15,9 u/ra,
cbop macna c rektapa ysenuuunca Ha 7,3%. HekopHeBble NOOKOPMKW pacTeHUM COu
rymaTtoM Kanmsa cnocobCTBOBanuM MOBbILWEHUIO ypoxasa ceMsH Ha 2,4 u/ra (12,8%) npu
ypoXanmHOCTU B KOHTpone 18,7 u/ra, cbop mMacna c rektapa ysenuyunca Ha 14,6%.
YpOoXxanHOCTb KOPHEMMOA0B CaxapHOW CBeKIbl noBbicunack Ha 11,7 u/ra nnu Ha 17% npu
ypoXXanHOCTU B KOHTpone 245,0 u/ra, cbop caxapa ¢ rektapa ysenuuuncs Ha 19,7%. Y
CTONOBOM CBeKMbl NpubaBka ypoxas kopHennogos coctasuna 20,3 u/ra (15,5%) (B KOH-
Tpone 130,9 u/ra), y mopkosn — 39,2 u/ra (18,3%) (B koHTpone — 214,8 u/ra). Ha
kapTodene npubaska ypoxasn knybHen coctasuna 20,0 u/ra (16,5%) npu ypoxanHoOCTh B
KoHTposie 121,1 u/ra. Ha oBOWHbIX KyNibTypax nog BO34ENCTBMEM HEKOPHEBbLIX NOAKOPMOK
npubaBka ypoxas nnogoB coctasuna: y Tomata — 46,2 u/ra (16,3%) npu ypoxxanHocTu B
KoHTpose 284,0 u/ra; y nepua cnagkoro — 49,8 u/ra (19,3%) npy ypoxXanHoCTu B KOHTpOre
257,8 u/ra; y 6aknaxaHa — 57,8 u/ra (14,5%) npn ypoxanHoctn B koHTpone 397,8 u/ra; y
orypua - Ha 21,2 u/ra (12,7%) npu ypoxanHocTn B KOHTpone 166,6 u/ra; y kanycTbl
6enokovaHHon — 40,5 u/ra (20,6%) npu ypoxanHocTn B KoHTpone 196,7 u/ra (Preoy
BIMO Ky6lrAy, 2006 r.).

B 2010 rogy, Takke B ycrnoBuax KpacHogapckoro Kpas, NnpMeHeHne arpoxmmukarta
Peacun mapka YHuepcan (yronb Oypbln, LWeNoYHas 9KCTpakuus) Ha Tomate n puce
crnocobCcTBOBANo akTMBM3aLmMn pocToBbiX U hopMoobpasoBaTefbHbIX MPOLIECCOB.

Ha kynbType TOmaTa (3amayMBaHMe ceMsiH nepeg MOCEBOM W nocregyolime
HEKOPHEBbIE MOLKOPMKM pacTeHuin) cnocobcTBoBann OpMUpOBaHUO Gonbllero yucna
nnofoB Ha kycTte (Ha 13%) u, kak cneacteue, K yBenudeHuto cbopa niogoB € KycTta Ha
42% no cpaBHEHWUO C KOHTponem. Ypoxan ysenuuunca Ha 152 u/ra (50,4%) npwm
ypoxanHoctu B koHTpone 300 u/ra. lNpu 3TOM 3HAYMTENBHO YMYYLWWIOCH KayecTBO
nnogoB, B NIo4ax BO3POCNO COAEepXXaHMe CyxOro BellecTBa, caxapa u sutamuna C.

MpumeHeHne Peacuna pns npegnoceBHOM 06paboTkM ceMAH M HEKOPHEBOM
NOAKOPMKM MOCEBOB puca CnocobCTBOBano  YCUMEHUIO pocTa pacTeHurd B BbICOTY,
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npoueccoB nobero- n nNUCToobpasoBaHWs, HaKOMMEHUD acCUMUNATOB B JIUCTbSAX WU
nepegavy ux B 3€pHOBKM W, KaK CreACTBME, NOBbLILEHMIO YPOXKANHOCTU U KayecTBa 3epHa.
Mpmnbaska ypoxasn coctasuna 6,1 u/ra (8,0 %) npn ypoxxanHoCTn B KOHTpone 76,7 u/ra,
CTEKNOBUOHOCTb 3epHa nosbicunacb Ha 2%, NIEeH4YaToCTb U TPELWMHOBATOCTb CHU3UIUCH
Ha 0,5% (PIrBOY BI1O Ky6lrAy, 2010 r.).

PernctpaunoHHble ucnbiTaHuss YA0OpeHUss TyMUHOBOTO >KMAKOro «YnbTparymar»
(Topd — KaBUTAUMOHHBIA METOA) Ha KyrbTypax SPOBOr0 SYMEHS U APOBOM MLUEHULbI,
npoBefeHHble B yCrnoBusax PssaHckon obnactn nokasanu, 4To npeanoceBHast obpaboTka
CeMsAH oOkasana noNnoXuTernbHOEe BrWSHME Ha MOMNEBYID BCXOXECTb W  3JHEPruio
npopactaHus ceMmsiH y suMmeHa Ha 2,0% v 2,7% wn y nweHuubl — Ha 1,5% n 2,6%
COOTBETCTBEHHO. Mog Bo3gencTBnem ynobpeHus nepuos Co3peBaHUs  KynbTypbl
cokpatuncs ot 1 go 3-x AHeW - Ha ApPOBOM A4MeHe M OT 1 00 4-X OHeW - Ha ApOoBOWM
nweHuue. Wcnonb3oBaHne rymMmHOBOro yaobpeHuss MO3BONMMAO  YBENUYUTL  BCe
CTPYKTYPHbIE NnoKasaTenu ypoxXanHocTn. Ha sumeHe Konn4ecTBO NpOAYyKTUBHbLIX CcTebnen
yBeNnMYmMnochk — Ha 26-58 WT./M?, uncno 3epeH B konoce — Ha 0,3-0,7 wr., macca 1000 —
Ha 1,0-2,7 r; Ha nweHuue — Ha 8-18 LIJT./MZ, 3,0-3,3 wTt. n 2,2-2,4 r cOOTBETCTBEHHO.
lMpnbaBka ypoxasi 3epHa, B CpaBHEHUN C KOHTPOJSIEM, HA A4YMEHe yBennyunacb — Ha 2,6-
3,1 u/ra vnn Ha 9,6-11,4%, npn ypoxamHoCcTM B KOHTporie — 27,1 u/ra. [Mpunuem
MaKkcMmarnbHOM OHa Oblna Ha BapuaHTe ¢ ABYKpaTHOW obpaboTkom (CeMeHa + HekopHeBas
nogkopmka pacteHun). CogepxaHne 6enka B 3epHe SYMEHS SAPOBOro Ha BapuaHTe C
ABYyKpaTHoM 06paboTkon BbIN0 MakcumanbHbIM 1 cocTaBuno 9,75%, YTO BbIlLE KOHTPONS
Ha 0,81%.

Ha nweHuue ypoxanHocTb yBenuumnacb Ha 2,5-2,8 u/ra nnmn Ha 11,6-13,0%, npwm
ypoXanHocTn B KoHTpone 21,6 u/ra. MakcumanbHas npubaBka ypoxas Takke Obina
nonyyeHa npu ApykpaTHoum obpaboTke (cemeHa + HeKOpHeBasi MOAKOPMKA PaCTEHWUR).
MaccoBass [ona KMEenkoBMHbI BbLICOKOMO KadecTBa Nog BO3AeUCTBMEM yaobpeHus
nosbicunack Ha 2,6-5,2% (PrbOyY BINO PIATY um. KocTbiveBa, 2011 r.).

PesynbTaTbl ncnbiTaHui, NpoBeaeHHble B KypraHckon obnactu Ha KynbType sSipoBOW
nweHuybl copta Omckaa 36, nokasanu, 4To nop Bo3gencTemeM ['yMUHOBOro yaobpeHus
«Cunbupckoe nnogopoame» (Topd — KaBUTAUMOHHBLIA METOL) YCKOPSINIOCb HacTynreHue
dreHonornyecknx a3 pasBuUTUS KynbTypbl Ha 1-2 OHSA. BbICOKYO MONEBYH BCXOXECTb
obecneunno ncnonb3oBaHve yaobpeHus B gose 5 n/T (cemeHa) + 3 n/ra (pactexus) — 87 %,
YTO NPEBLICUITIO KOHTPOSb Ha 16%.

N'ymmHoBoe ynobpeHne «Cubupckoe nnogopoaue» B gose 5 n/t (cemeHa) + 3 n/ra
(pacTteHus) Hambonee apPeKTMBHO BO3LEMCTBOBANO Ha (POPMUPOBAHUE CTPYKTYPHbIX
SNIEMEHTOB YpOXasi: KONMMYECTBO MNpPOAYKTUBHbIX cTebneit coctaBuno 404 wT./m?,
KONMM4YeCTBO KOJTOCKOB B Konoce — 13,5 WTyK, YMCno 3epeH B koroce - 23,6 wT. n Macca
1000 3epeH - 51,9 , 4TO NONOXUTESTBHO OTPAa3UNOCh Ha NPOLYKTUBHOCTU KyNbTypbl. Mpn
€ero BHeCeHUN ypoxan 3epHa ApoBon nweHuubl ysenumyunca Ha 1,0-3,0 u/ra (3,1-9,2%)
Npyn ypOXamMHOCTM B KOHTPONbHOM BapuaHTe — 32,6 u/ra. MakcumanbHasi npubaska
ypoxasi 1 fiydlime nokasatenu kayectsa 3epHa (KnenkoBmHa, 6enok) 6b1m nonyyeHs npu
BHeceHun ynobpenus B gose 5 n/t (cemeHa) + 3 n/ra (pactenus) (FTHY KypraHckui
HUNCX Poccenbxosakagemuun, 2011 rog).

Pesynbtatel wuccnegoBaHuni  JlurHorymata (oTxog — AepeBoobpabaTtbiBatoLuemn
NPOMBbILLIIEHHOCTN, OKUCNUTENbHO-TngponuTudeckaa gectpykuma) B 2011-2012 rr. Ha
pasnNNYHbIX CENbCKOXO3AMCTBEHHbIX KyfbTypax nokasanu, YTo Bce Cnocobbl NpUMeHeHUs
NCNbITyeMoro yaobpeHnst nokasanu no3uTUBHOE BNUAHME Ha NPOLYKTMBHOCTb pacTeHWN
N Ka4yecTBO npoaykumn. Ha kynbType cou npumeHeHue JlurHorymata mapok b Cynep C un
A Cynep C gnsa npegnoceBHOM 06paboTkM CEMAH U HEKOPHEBOW MOAKOPMKM pacTeHumn
cnocobCcTBOBANO MOBLILWEHUIO ypoXanHocTh cemsiH Ha 4,0 u/ra (15,2%) n Ha 3,6 u/ra
(13,6%) cOOTBETCTBEHHO MpPU YPOXaMHOCTU B KOHTPOSIbHOM BapuaHTe 26,4 u/ra. Takke
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OTMEYEHO YIyylleHne KadeCTBa CEMSH: yBeNnMYeHne cogepxaHms benka B 3epHe Ha 4,1-
4,7% v xunpa — Ha 2,0-2,3%.

Ha caxapHoi cBekne HeKopHeBble MOAKOPMKM JIMFHOrymMaToM NO3BOSIUAN MOMYyYUTb
npnbaeky ypoxas ot 75,2 no 83,8 u/ra (18,0-20,1%) npn ypoxamHOCTU B KOHTpoOne -
417,2 u/ra. Cbop caxapa yBenuumncs Ha 1,8-2,1 1/ra. CyLLeCTBEHHbIX pasnMyunn mexay
pa3HbIMY MapKaMn He OTMEYEHO.

MpeanocesBHast obpaboTka cemsH puca JlurHorymatom mapkm b Cynep C 1 BHeceHue
B noakopmky JlurHorymata mapkm b Cynep J1 cnoco6cTBOBanNo NOBbLILLEHNIO YpOXas 3epHa
Ha 10,8 u/ra (16,3%) npn ypoxxanHOCTW B KOHTpone — 66,1 u/ra. AHanorn4Hble pesynbtathbl
ObINK NonyyeHsbl 1 Npy NocneaoBaTeNbHOM NpuMeHeHun JlurHorymata mapok A Cynep C u
A Cynep J1. lNMpubaska ypoxas coctasuna 10,7 u/ra unu 16,2%. CyliecTBeHHO NoBbICUNNCH
nokasaTesim KayecTBa 3epHa: HaTypa 3epHa yBenuyunacb Ha 52-54 r/n, macca 1000 3epeH
—Ha 1,9-2,0 r, cTeknoBnaHOCTb — Ha 7%, TPeLMnHOBATOCTb CHM3MNack Ha 5,3-5,4% (Prooy
BIMO Kyb6aHckui TAY, 2012 T.).

MpumeHeHne ynobpenns N'ymat K/Na ¢ MukpoanemeHTamm (buorymyc, LienodHas
9KCTpaKumMs) Ha KynbTypax Tomata M puca B ycrnoBusx KpacHoOapcKoro kpasi Takke
oKasano MnO3UTUBHOE BIUAHWE Ha MNPOAYKTUBHOCTb PacCTEHUA U KA4vyeCTBO Ypoxas.
3amauyvBaHue cemMsH TomaTa nepeg NOCEBOM U MNocnenyolwme HeKOpHEBbIE MOAKOPMKM
pacteHm ynobpeHnem crnocobcTBoBann hopmmpoBaHmio GonblUero yucna niogoB Ha
Kycte (39,4 wT., B KOHTpone — 33,8 WT.) U, KaKk crneacTeue, K 3Ha4YUTENbLHOMY YBENUYEHUIO
cbopa nnogoe ¢ kycta (macca — 2760,76 r, B koHTpone — 2038,48 r). YpoxanHOCTb
nosbicunack Ha 129 u/ra (43,1%) npu ypoxanHoctn B koHTpone 300 u/ra. lMpu atom
3HAYUTENbHO YMyYLWMNOCh Ka4yeCTBO MMoAO0B, B MNSfio4ax BO3POCHO cCoaepXXaHue Cyxoro
BellecTBa, caxapa u sutammHa C.

MpumeHeHnne lymata K/Na c mukpoanemeHTamu Ona npeanoceBHoM 00paboTku
CeEMAH W HEKOPHEBOW MOAKOPMKM MOCEBOB puca aKTUBM3NPOBANoO  npouecc
nnctoobpasoBaHMa M (POTOCUHTETUYECKYHD OEATENbHOCTb pPacTEHUA puca, HakonneHue
acCCUMUIIATOB B NUCTbAX U Nepefadvy ux B 3epHOBKU U, KaK cneacreame, cnocobCcTBoBano
NOBbLILLIEHMIO YPOXasa M yry4lleHno kadecTBa 3epHa. Npubaska ypoxas coctaBuna 5 u/ra
(6,6%) npn ypoxanHocTu B kKOHTpore 76,0 u/ra, CTEKNOBUMOHOCTb 3epHa NOBbICUNACh Ha
1,5%, nneH4yaToCTb M TpewMHoBATOCTb CHM3MNMcb Ha 0,7 u 0,4% CcOOTBETCTBEHHO
(Preoy BI1O Ky6lrAy, 2010r.)

B pesynbTaTe McnbiTaHU YCTAHOBMEHO, YTO onpeaernieHne cnocoboB NPUMEHEHUS U
OPMEHTUMPOBOYHLIX HOPM pacxoga FyYMWHOBBLIX YyAOOpeHMA B OCHOBHOM 3aBUCUT OT
cogepXaHnss B HUX TYMUHOBBLIX BewecTB. [1pucyTcTBME Makpo- U MUKPOSINEMEHTOB B
yooOpeHnsax Ha OCHOBE NYMUHOBbBIX KACIIOT HE MO3BOMAET paccMaTpMBaTh UX B KadecTBe
A0CTaTOYHO CEPbE3HOro NCTOYHMKA MaKpO- U MMKPO3IEMEHTOB.
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The study of the functional state of sows during gestation and lactation is important to
determine their reproductive characteristics and productivity. It is important to note that the
functional state of pregnant sows it in the first month, which is critical in regard to the
formation and preservation of embryos depends on getting in the future of a healthy young
and improving animal productivity. Continuous change in the reproductive cycles of sows
may be manifested in the reduction of their adaptation possibilities, prolongation of
recovery of metabolic processes and mechanisms of homeostasis, which in turn may
adversely affect the productivity of the animals. Biologically active substances humic
nature, are known to have regulatory effects and can contribute to the correction of
biochemical processes in the body's immune protection, resistance and adaptation of
animals, which causes an improvement in functional status and quality reproductive sows
[Stepchenko L., Shvetsova O., 2013 y.]. Therefore, a study was conducted by media
humic nature to change the level of steroid (estradiol-17f3, progesterone) and thyroid (TSH,
T4) hormones in serum (plasma). Hormone levels is strongly correlated with morphological
and functional and biochemical parameters of blood, which is a reflection of the functional
state of sows and their reproductive traits. Experiments were carried out on sows hybrid
breeds Large White x Landrace (parent form F1) in different periods of pregnancy and
lactation. It was created by two groups (control and test) by similar groups each had 20
sows after the first farrowing. Sows during gestation and lactation, a 2-week courses
desoldering drinking water biologically active food additive "Gumilid" (TU 15.7-00493675-
004: 2009) in the optimal dosing. According to the scheme of the experiment, blood
samples examined in selected morphofunctional and biochemical parameters by
conventional methods, as well as to determine the level of steroid and thyroid hormones
by radioimmunoassay. It is known that steroid hormones in relation to thyroid hormones
are a very important link in the process of implementation of the regulation of different
types of metabolic processes that necessarily displayed on the functional status of the
animals. It is found that the ratio of the steroid and thyroid hormone changes and
correlates with indicators that characterize the functional state of the animals. We discuss
the importance of individual hormones in the blood serum of sows in different periods of
pregnancy and lactation, as well as changes in the functional status and reproductive
characteristics in conjunction with these hormones in the application of humic feed
additives.
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PenponyKTMBHble KayvyectTBa m (byHKLIMOHa.ﬂbHoe COCTOAHMUE
CBUHOMATOK nNpu npyumeéHeHMn ryMMHOBbLIX KOPMOBbIX ,D,OGaBOK
Onbra WWBeuosa, Jlnnua Cten4yeHko

[HenponeTpoBCKUI rocyaapCTBEHHbIN arpapHO-3KOHOMUYECKUN YHUBepcuTeT, [JHENponeTPOoBCK,
YkpauHa, shvetsova_ol@mail.ru, stepchenko@rambler.ru

M3yyeHne yHKUMOHANBHOrO COCTOSIHUS CBMHOMATOK B MEepuod CYNnOpPOCHOCTU U
naktaumm umeet 6onbluoe 3HavyeHue Ons onpeaeneHnsa ux penpoayKTUBHbBIX KayecTB U
NPOOYKTUBHOCTU. [1pM 9TOM BaXHO OTMETUTb, YTO OT (YHKLMOHANIbHOMO COCTOAHUSA
CYMNOPOCHbIX CBUHOMATOK MMEHHO B MEpPBbIA MeCsL, KOTOPbIA SBMSETCA KPUTUYECKUM B
OTHOWEHUN OPMUPOBAHNA W COXPaHEHUA 3IMOPUOHOB, 3aBUCUT MNOSlyYeHWe B
AanbHerweM 300pOBOro MOMOAHSAKA M MNOBbILWEHWE YPOBHSA MPOAYKTUBHOCTU >KUBOTHbIX.
HenpepblBHasi cMeHa penpoayKTUBHbBIX LMKMNOB Yy CBUHOMATOK MOXET MpPOsiBASATbCHA B
CHUXEHUM UX afanTauuoOHHbIX BO3MOXHOCTEW, MNPOSIOHMMPOBAHMM BOCCTAHOBUTESNbHbIX
0OMEHHbIX MPOLECCOB U MEXaHN3MOB rOMeOoCTasa, YTO B CBOK ovepeb MOXET HeraTMuBHO
oTpaXaTbCA Ha NPOAYKTUBHOCTM KMBOTHbIX. bBuonornyeckn akTuBHble BeLLeCcTBa
NYMWUHOBOW MpUpOabl, Kak U3BeCTHO, obnagatoT perynupyowmm eACTBUEM U CMOCOBHBLI
COAENCTBOBATb KOPPEKUNN BUOXMMMYECKNX NPOLLECCOB, UMMYHHOW 3alUnTbl B OpraHu3me,
PE3NUCTEHTHOCTM UM agantauunm Yy >KUMBOTHbIX, YTO oOycnaBnuBaeT YynydlleHue
PYHKUNOHANBHOrO COCTOSIHUA W PenpoayKTUBHbLIX KayeCTB CYMOPOCHbIX CBUHOMATOK
[CtenueHko J1., Weeuyosa O., 2013 r.]. lNMoatomy, ObINO NpoBeAeHO wuccregoBaHue
BMUSHUS BELLECTB N'YMUHOBOW MPUPOAbl HA U3MEHEHUEe YPOBHS CTEPOUAHbIX (3CTpagmon-
178, nporectepoH) u TupeongHbix (TTI, T4) ropMOHOB B CbIBOPOTKE (Nsia3me) KpPOBMW.
YpoBEHb FOPMOHOB HaxoAuUTCA B TECHOM B3auMMOCBSA3N C MOPMOGYHKUMOHASTbHLIMU U
OMoxuMmMyecknmMm nokasaTensiMm KpoBu, YTO ABNAETCS oToOpaXeHnemM OyHKLMOHAaNbHOro
COCTOSIHUS CBMHOMATOK W UX PEnpOAYKTMBHbIX KayecTB. OKCnepuMmeHTarbHble
nccnegoBaHus NpoBedeHbl Ha CBMHOMaTKax rmbpuaa nopog bonblas 6enasa x JlaHgpac
(maTepuHckaa doopma F1) B pasHble neprodbl CynOpOCHOCTM M NakTauun. bbino cosgaHo
ABe rpynnbl (KOHTPOSbHas M OMblTHAas) METOAOM aHanorn4HbIX rpynn, B Kaxagon 6bino no
20 cBuMHOMaTOK nocne nepBoro onopoca. CBMHOMaTkaM BO BpeMsi CyNnopOCHOCTU U
naktauun 2-xHegenbHbIMM KypcaMu BbiMavBann C MNUTbEBOW BOOOM Buonornyecku
aKTUBHYO kopmoByto aobaeky “I'ymunug” (TY Y 15.7-00493675-004:2009) B onTuMansHOM
AosupoBaHun. CornacHo cxeMe 3KcrnepuMmeHTa wuccrnegosanu obpasubl KpoBuM MO
BblOpaHHbIM  MOP(OMYHKLMOHANbHBIM 1 BMOXMMMYECKMM  nokasaTtendam  no
oOLLenprHATBIM MeToAMKaM, a TaKke onpenensanu ypoBeHb CTePOUAHbIX U TUPEOUOHbIX
FOPMOHOB PagUoOUMMYHOSIOrMYECKMM MeToaoM. M3BecTHO, YTo CTepounaHble rOPMOHbI BO
B3aMMOCBS3M C TUPEOUOHLIMU rOPMOHAMU ABMNATCH OYEHb BaXXHbIM 3BEHOM B npoLeccax
OCYLLECTBMNEHNS perynsumm pasHblX BUAOB OOMEHHbIX MpPOLEeCCOB, YTO HernpeMeHHO
oTobpaxkaeTcss Ha  (YHKUMOHANbHOM  COCTOSIHUM  XXMBOTHbIX. YCTAHOBMEHO, 4TO
COOTHOLUEHNE CTEPOMAHbIX U TUPEOUAHbIX FOPMOHOB W3MEHSEeTCA U KoppenupyeT C
nokasaTtensiMu, KOTOpble XapakTepusyrT (QYHKUWOHANbHOE COCTOAHWE JKMUBOTHbIX.
ObcyxagaeTtcsa ponb OTAENbHO B3SATbIX FOPMOHOB, a Takke X U3MEHEHUS B 3aBMCUMOCTU
OT (PYHKUMOHANbHOINO COCTOSIHUS W PenpoayKTUBHLIX KavyeCTB CBUMHOMATOK B pasHble
nepuoabl CynopoOCHOCTU 1 fakTauuu npyu NpUMeHeHUM ryMUHOBBIX KOPMOBbIX 406aBOK.
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Influence of Different Origin Humate on Yield and Quality of Different
Varieties of Potato

N.A. Starokozhko, P.N. Balabko, T.l. Khusnetdinova, D.V. Karpova
Lomonosov Moscow State University, Moscow, Russia, georstar@mail.ru

As the long-term studies, the use of humates not only leads to environmental
improvement and detoxification of contaminated land, but also to improve the productivity
of plants and improve their quality. We investigated the effect of humates different
manufacturers on the yield and quality of different potato varieties. Experience laid in 2008
in Solnechnogorsky district of Moscow region on the territory of training experimental soil-
ecological center of Moscow State University on sod-podzolic cultural medium loamy on
moraine deposits soil. This area belongs to the Non-chernozem zone. The main part of it is
occupied by a sod-podzolic soils, which have a low level of fertility by natural features of
their genesis. These soils are poor in organic matter, therefore, have limited capacity to
meet the needs of plants in nitrogen from its own resources. There is little phosphorus,
potassium and other plant nutrients in it.

The goal of our study is to investigate the effect of non-traditional organic fertilizers
(humates) on yield and quality of potatoes.

To achieve the goal we have been identified the following tasks:

To determine the yield of the following grades: "Bryansk novelty", "Santa", "Lasunak";

Assess the impact of humate fertilizer type on the quality of potato tubers of these
varieties.

Humate 1 (G1) - the name given VNIIUA Pryanishnikova created by KUBOST, is
environmentally friendly humate fertilizer; stimulates an increase in roots, guarantees a
yield increase by 15-20%, reduces the vegetation periods of annual crops in the
Nonchernozem zone of 2-3 weeks.

Humate 2 (T2) — belongs to a development of the Research Institute of Agricultural
Development in Vladimir (drug name Regros C), which is made of goose vermicompost, It
is characterized as a high quality, environmentally friendly drug that can speed up the
ripening period of cultures for 2 weeks. It is the most effective in conditions which are
deviated from the norm, excessive moisture, drought, etc.

Humate 3 (PP) - belongs to the firm HUMATE in Irkutsk contains not less than 80%
of potassium and sodium salts of humic acid is readily soluble in water to form a
suspension of small quantities of mineral components. Easily absorbed by the plant, it
mobilizes the immune system, stimulates the development of a strong root system.

The arable layer of soil characterized with pH s, - 5.8; P20s, - 43.03 mg / 100g; K20 -
49.0 mg / 100g. The humus content was 6.00%.

When applying fertilizer humate type Sante showed the highest yield cultivar in
interaction with humate 2 (Vladimir Agricultural Research Institute) - yields — 53,9 tons ha
' growth was 33.4%.

Slightly lower, but relatively high yields — 47,6 tons ha™, showed grade Lasunak with
humate 1. Sort Bryansk novelty showed a maximum yield with the use of humate 3 and
the yield was 33,8 tons ha™, increase - 16%.

Under the influence of humates on potato varieties (humate 1 - varieties "Bryansk
novelty" and "Lasunak" humate 2 - on grade "Sante") increased potassium and protein in
the tubers.
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BnusiHue rymaTtoB pa3fiMyHOro NpPOMUCXOXAEHUS Ha YPOXKalUHOCTb U
Ka4yecTBO pa3HbIX COPTOB KapTodens

H.A. Ctapokoxko, [1.H. banabko, T.N. XycHeTauHoBa, [1.B. Kapnosa
MIY nmenn M.B. JlomoHocoBa, georstar@mail.ru

Kak nokasbiBalOT MHOroneTHuWe UCCredoBaHUs, MUCNOoSb30BaHMEe rymaTtoB NpuBoauT
He TOJSIbKO K 3KONOrm4yeCcKoMy 0300POBIIEHMIO U EeTOKCUKaUUKN 3arpsa3HeHHbIX 3eMerb, HO U
K MOBBLILLEHUIO YPOXaMHOCTM pacTeHMM U yryydweHuo ux kadvectsa. Mbl uccnegosanu
BNUAHWE TyMaToOB pasHbiX MPOU3BOAUTENEN Ha YPOXAMHOCTb W Ka4yeCTBO pPasfunyHbIX
copTtoB kaptodens. OnbIT 3anoxeH B 2008 rogy B ConHe4YHOropckom paroHe MocKkoBCKOW
obnactm Ha TeppuTopuUn Y4eBHO-ONBLITHOrO MNOYBEHHO-3KOMOrMYecKoro ueHtpa MY
nm. M.B. JlomoHOCOBa Ha [OepHOBO-NOA30SIUCTON KyNbTYpPHOW CpeaHEeCYrimMHUCTON Ha
MOPEHHbIX OTIOXEHUAX NoYBe. ATOT panoH OTHOCUTCA K HedepHosemHom 30He. OCHOBHas
YacTb ee 3aHATa 4epHOBO-NOA30MUCTBIMU NOYBaMU, KOTOPbIE MMEIOT HEBBICOKUI YPOBEHD
nnogopoaus B CuUy MpUPOAHbIX OCOBEHHOCTEM WX reHesnca. OTU noyBbl GefHbl
OpraHM4yeckMm  BeLleCcTBOM W,  cregosaTenibHo,  obnagalT  orpaHUYeHHbIMU
BO3MOXHOCTAMU YAOBNETBOPATL NOTPEOHOCTb pacTeHMr B a30Te 3a CYeT COOCTBEHHbIX
pecypcoB. B HUx mano gocdgopa, Kanma n apyrux afieMeHToB NUTaHNA pacTeHUN.

Llenbio Hawero uccnegoBaHUs SBMSETCA WU3yYeHUe BUAHUA HeTpaguUMOHHBIX
opraHuMyeckmnx yaobpeHui (rymaToB) Ha ypOXXanHOCTb U KAa4eCcTBO KapTodoensi.

[na [oCTMXeHMs NOCTaBNEHHOW Lenun Obini HaMeyeHbl crnegyoLwme 3agayu:

- onpefenuTb YpoXamHOCTb criedyrowmx copToB: «bpsaHckas HoBuHKay», «CaHTay,
«JlacyHak»;

- OLEHUTb BnMsiHME yaoOBpeHun rymaTHOro Tuna Ha KadecTBO KriyOHen kapTodens
3TUX COPTOB.

N'ymat 1 (') - npepoctaBneH BHUANYA umenn [MpsiHMwWHMKOBaA, co3gaH (MpMoMn
KYBOCT, gaBnsietcss aKonormdeckm 4mctbiM 6e3 GannacTHbiM rymaTHbiM yaobpeHuewm;
CTUMYINMpYyeT YyBenuyeHne KOpHeW, rapaHTupyeT npubasky ypoxasa Ha 15-20%,
YMEeHbLUaeT CpPOKM Beretaumm OOHONETHUX KynbTyp B HeyepHo3emMHOW 30He Ha 2-3
Hegenu.

lN'ymat 2 ([2) - npuHagnexut k paspabotkam Bnagmmwmpckoro HUMCX (HassaHue
npenapaTa Perpoc C), NpuroToBneH U3 ryCMHOro BepMMUKOMIOCTa, XapakTepusyeTcs Kak
KayeCTBEHHbIA, 9KOMOrMYEeCKNn YUCTbIK npenapaT, CnocoOHbIN YCKOPUTb CPOK
co3peBaHunA KynbTyp Ha 2 Heagenun, Hanbonee apekTUBEH B YCNOBUAX, OTKIOHEHHbIX OT
HOPMbI, YpE3MEPHOM YBNAXXHEHUN, 3acyxe U T.4.;

lN'ymat 3 (I"'3) - npuHagnexut dupme NYMAT ropoga VpkyTcka coaepXuT He MeHee
80% kanueBbIX U HaTPUEBbLIX COMEN rYMUHOBLIX KUCIOT, XOPOLLUO pacTBOpUM B Bode C
obpasoBaHMeM HebonbLUMX KONMMYECTB B3BECU MUHEepasibHbIX CcocTaBnsoowmx. Jlerko
yCcBaMBaeTCsl pacTeHueM, Mobunuayetr ero WMMMYHHYK CUCTEMY, CTUMYynupyeT
pa3BUTUE MOLLHOW KOPHEBOWN CUCTEMBI.

[MaxoTHbIN cron No4Bbl XxapakTepuadyeTtcsa [1axoTHbIA CrOW NOYBbI XapakTepusyTCs
PHcon — 5,8; P20s5,- 43,03 mr/100r; K20 -49,0 mr/100r. CoaepxaHue rymyca 66150 6,00 %.

Mpn npumeHeHun yaobpeHnin rymaTtHoOro Tuna HambonbLUy YPOXXanHOCTb NokKasarn
copt CaHTa npu B3anmogencTemm ¢ rymatom 2 (Bnagmummpckoro HUNCX) — ypoxanHocTb
— 539 u/ra, npmnbaska coctasuna 33,4 %.

Heckonbko HWXe, HO [OCTAaTOMHO BBICOKYKHD ypoXamHocTb — 476 u/ra,
npogemMoHcTpupoBan copT JlacyHak ¢ rymatom 1. CopT BpsiHCkas HOBWHKa nokasan
MaKkCUMyM Yypoxasi C MNpUMeHeHneMm rymata 3 U ypoxamHocTb cocTasBuna 338 u/ra,
npubaska - 16 %.

Mog penctevMem rymatoB Ha copTa kaptodensa (rymata 1 - Ha copTa «bpsiHCkas
HOBMHKa» M «JlacyHaky», rymaTa 2 - Ha copT «CaHTa») yBENUYMIOCh CoaepKaHne Kanus u
NpoTeENHa B KNYOHAX.
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The Fundamentals of the Theory and Practice of Application Humic
Fertilizers School L.A. Khristeva and their Development in Modern
Laboratories Works of her Name

Liliya Stepchenko
Dnepropetrovsk State Agrarian-Economic University, Dnepropetrovsk, Ukraine,
stepchenko@rambler.ru

In December 2014 marks the 107 th anniversary of Professor Lydia Khristeva, vice-
president of the International Commission IV Peat Society, an outstanding scientist and
founder of the scientific school of research activities and practical application of biologically
active humic substances. Her life's path was thorny, but fruitful, full of creativity,
enthusiasm, open to new scientific ideas and hypotheses. She built a brilliant career and
left a generous scientific heritage.

Its way to humates Lydia Assenovna Khristeva beginning in 1928 after the end of the
Kharkov Agricultural Institute. After graduation, Lydia Assenovna worked in various
agricultural enterprises, research and higher educational institutions of different regions of
the Soviet Union (Voronezh, Ufa, Voroshilovgrad, Kherson, Dnepropetrovsk). In 1936, the
first publication in the journal "Applied Chemistry", which dealt with the biological activity of
the compounds of humic oil shales.

Since 1956, the longest and most productive period of creative way L.A. Khristeva
associated with the Dnepropetrovsk Agricultural Institute (now Dnepropetrovsk State
Agrarian-Economic University). Lydia Assenovna, leading the first Department of Botany
and Plant Physiology, was able in 1959 to organize the problem laboratory for humic
fertilizer, which in some years worked from 50 to 100 employees. Lydia Assenovna
already a recognized a talented and energetic scientist in this period gathers around itself
young researchers created a scientific school that would later become world famous
school of professor Lydia Khristeva to study the biological effects and the use of humic
substances in agricultural production.

Having headed problem laboratories, Lydia Assenovna directs the efforts of the
collective simultaneously as for basic research, and applied at resolving problems on the
practical use of humic substances. It is equally a scientist interested in the problems
genesis of humic substances, their chemical structure and physico-chemical properties of
diverse physiological effects, the creation of technologies for the production of humic
preparations and implementation.

In addition, her research has focused on the different mechanisms of the biological
action of humic substances on agricultural crops, such as:

« features the metabolism of carbohydrates and redox processes in cells;

« activation of the processes of photosynthesis and electron transport in chloroplasts;

* induced synthesis of DNA, RNA, proteins and enzymes;

« anti-stress and adaptogenic effect;

* cool- and drought resistance;

* Reducing of pesticide residues.

Professor L.A. Khristeva has published more than 400 scientific papers. Scientific
heritage of Lydia Khristeva is reflected in 9 volumes of collections of scientific articles
"Humic fertilizer. Theory and practice of their application. "

Led by Professor L.A. Khristeva been developed and defended two doctoral and 45
master's theses. The results on the biological properties and functions of humic
substances have been featured in many scientific and industrial the seminars for scientists
and specialists of agriculture.

Her new ideas and research results she presented at numerous scientific
conferences and congresses in the Soviet Union (Moscow, Leningrad, Ufa, Minsk, Vilnius,
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Riga, and others.), Czechoslovakia, Bulgaria, Germany, Finland, Poland, the USA, Ireland
and the Vatican.

Scientific hypotheses prof. L.A. Khristeva is a program for further in-depth study of
humic substances. Especially farsighted and relevant views were Lydia Assenovny
regarding ecological role of humic substances in the biosphere. Scientific heritage of L.A.
Khristeva and currently remains a source of ideas and creative research program for its
followers to study one of the most valuable treasures of the Earth - humic substances.
Since the second half of the 90's scientific school on humic fertilizer and the problem
laboratory headed by Professor I.I. Yarchuk, and since 2002 - Head of the Chair of
Physiology and Biochemistry, a member of the International Society of peat and humic
substances, Professor L.M. Stepchenko.

The followers of and students of Professor L.A. Khristeva the Dnepropetrovsk State
Agrarian-Economic University carefully and reverently preserve heritage Lydia Khristeva
developing the basic provisions of its theories on the biological action of humic
substances. Research Laboratory, which has created L.A. Khristeva, in the year of the
100-th anniversary of the birth of Teachers was given her name.

Currently established regulatory mechanisms of action of biologically active
substances humic nature, which appear in the immunomodulatory, adaptogenic, anti-
stress, and hepatoprotective effects enzimostimuliruyuschih on living systems.

Developed a screening system for assessing the biological activity and toxicity of
peats as a theoretical basis for the creation of biologically active preparations humic
nature.

Biological activity and toxicity evaluation of peats different geographical zones of
Ukraine was conducted. On the basis of this was created Biokadastr of peats Ukraine,
which serves as a reference and allows the use of peat in the various sectors of the
economy.

The efficiency of the use of biologically active substances humic nature of agricultural
production:

- in plant growing - in order to increase the yield of agricultural crops and increase
their resilience to shocks in terms of risky agriculture;

- in animal production - in order to increase the productivity of animals (cattle, pigs,
sheep, poultry and ostriches) by improving the functional capacity and reactivity to adverse
environmental conditions.

In the Research Laboratory Professor L.A. Khristeva prepared to register a number
of promising drugs and feed additives humic nature with a view to their application in
various branches of agriculture.

Scientific heritage of Lydia Khristeva and now remains a source of ideas and creative
research program for its followers to study one of the most valuable resources of the Earth
- humic substances. Therefore sketch of Lydia Khristeva, a talented scientist, a great
teacher, a man of brilliant erudition, sensitive friend and bright personality - | would like to
finish it the same words that have become winged - "Duty of the scientist to land was clean
and well-fed people."
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Influence of Potassium Humate on Productivity of Sugar Beet and
Development of Diseases

Olga Stognienko
The A.L. Mazlumov All-Russian Research Institute of Sugar Beet and Sugar, Ramon, Voronezh
Region, Russia, stogniolga @mail.ru

In field experiments, influence of humic compound Humimax (compound on the basis
of potassium humate, produced from peat, contains nitrogen, phosphorus, potassium,
boron, zinc, copper, magnesium, cobalt, manganese) on productivity of sugar beet and
development of diseases was studied. Treatments with humic compound Humimax at the
stage of crop closing, and with fungicide Benomil 500 (0.6 kg/ha) when first symptoms of
powdery mildew appeared (1 decade of August) were used.

It was determined that single application of humic compound Humimax at the stage
of crop closing in dosage of 0.2 I/ha and with working solution consumption of 300 I/ha
maked spore load of Erysiphe communis Grev. f. betae Jacz. conidia 32 times less as
compared to control (Table 1).

Level of powdery mildew development was 26.6% for the variant with humic
compound Humimax treatment, 46% for control, 7% for treatment with chemical fungicide
Benomil 500, and 1.7% when they were used together.

Biological efficiency was 41% with single application of humic compound Humimax,
and 96.3% when applying humic compound Humimax and fungicide Benomil together.

A synergetic interaction of humic compound Humimax and fungicide Benomil
appeared as increase of root yield by 4.2 ton/ha and sugar yield by 1.1 ton/ha was
revealed.

So, to enhance biological efficiency in controlling leaf apparatus diseases, using of
potassium humate (Humimax) and fungicides together can be recommended. When
insignificant level of disease development is predicted, it is possible to confine application
to single treatment with humic compound Humimax at the stage of crop closing.

Table 1. Influence of the humic compound on productivity of sugar beet and
development of diseases

Powdery Biological Sugar  Sugar

Spore load Yield

. mildew efficiency content  vyield
Ne Variant
”“mcbn‘iE Per b o R% %  tonha %  ton/ha
1 Control 12813 100 46 46.9 17.67 8.29
Benomil
2 (500 grkg) 154 56.4 7.0 84.6 47 .2 18.31 8.65
3  Humimax, 153 174 17 93 511 1830 936
Benomil
4  Humimax 396 98.8 26.6 41.5 47.3 18.06 8.54
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Biosorption of Humic Acids on Bacterial Surface and Its Ecological Role
in Phage/Host Interactions

Vladimir V. Tikhonov
Soil Science Faculty, Lomonosov Moscow State University, Moscow, Russia, vvt1985@gmail.com

Bacteriophages — viruses of bacteria widely spread in the world. Some authors
estimate total quantity of bacteriophages in the biosphere as approximately 10*' and about
10® of different genotypes [1]. Natural bacteriophage community - is an immense pool of
genetic diversity which has not been studied yet. It has been shown that Iytic
bacteriophages may play a fundamental role in cycling nutrients and organic matter in sea
water [2]. Also, viruses provide genetic exchange between communities [3,4]. It has been
shown for 4 different exotoxins encoded by prophages that phage infection in saill,
seawater and seabed sediments contributes to the spread of pathogenic strains of
microorganisms and the emergence of new pathogenic forms [4]. One of the most relevant
examples of genetic adaptation (following Lamark's mechanism - the inheritance of
acquired features) are recently discovered systems of bacteria immunity to the mobile
elements such as plasmids and bacteriophages - the so-called CRISPR/Cas system.
CRISPR/Cas systems were found in the genomes of vast majority of eubacteria and
archaea [5]. Horizontal gene transfer carried out by bacteriophages and plasmids, plays an
important role in the cell's life. For example, it provides a common resistance factor to
various antibiotics among the pathogenic bacteria. It was shown that many bacterial toxins
(virulence factors) are encoded by prophages, such as botulinum toxin C1 and G
(Clostridium botulinum), Diphtheria toxin (Corynebacterium diphtheriae), Shiga toxin
(Escherichia coli), streptococcal toxin produced by the causative agent of scarlet fever
(Streptococcus pyogenes), and some others. [6]. Thus, bacteriophages provide an
important factor in genetic exchange and evolution of bacteria, get involved in the
formation of biofilms, and participate in the pathological process in some bacterial
infections. Any changes in the ability of foreign DNA to penetrate of into bacterial cells
have a direct influence on the genetic adaptability of prokaryote. Humic acids (HA) in soll
can be one of the factors of such alterations. A lot of researchers report on the role of
humic substances in interaction with various chemical toxicants on microorganisms
[7,8,9], but evidences of their interaction with ,living systems® including bacteriophage, is
still lacking. We have previously shown that a lot of soil bacteria adsorb HA on the surface,
with different intensity and quantity [10]. Some researchers, who studied the behavior of
bacteria and bacteriophages in lakes with a high content of organic matter, assumed that
humic substances were able to bind bacteriophages directly in water [11]. Other
researchers demonstrated that HA prevented the sorption of phageson at the surface of
mineral particles [12]. In this work we aimed to measure the adsorption rate of
bacteriophages to host cells coated with HA, according to the classical method [13], as
well as to study of the role of free HA in the binding of phages in solution.
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BUOVHXXeHepHbI NoAxon U KOMGMHUPOBaHHAs MeToAMKa B pa3paboTke
a(pheKTUBHBIX Mep Mo YBENUYEHNIO CPOKa XKNU3HM YerloBeKa NyTem
nepexoaa Ha NUTaHMe NPOAYKTAMM C NOHMXKEHHBLIM cofiepXXaHUeM
usoronos yrnepoaa (C'¥) n sonopona - (D), (T)

Bnagumup Brnagumuposuny Tkanuy
OO0 [Oxana lNona, OHenponeTpoBck, YkpanHa, tv8888@mail.ru

B nocnegHvne pecatuneTtusi cCOBpeMeHHasi Hayka crana obpaiwaTb BHUMaHuME Ha
M30TOMHbIN COCTaB KNEeTOYHOW TKaHM BbICLUMX pacTEHU U XUBOTHbIX. B Hel HabntogaeTca
"napagokcanbHoe" HakonmeHne W30oTOMOB Yyrnepoga W BoAopoda, B COYeTaHUn C
aHoManuen MUKpoaneMeHToB. Hannume 3anpegenbHbiX KONMYECTB antoMuHus, Bapmnsa m
CTPOHUMSA 0OBACHUMO "XyaoxecTBamn" OT co3gaTenen KNnMMaTU4ecKoro opyxmda. A BOT
yBEeNUYEeHne KOHLEHTpauun pagnmon3oTonoB B OpraHM3Me 4enoBeka, KOTopoe MOXeT
npmuBecTu ero rnbenu, Tpebyet bonee feTanbHOro pacCMOTPEHMS.

M3BecTHO, 4TO paguoyrnepoq W Tputun  BecnpensaTCTBEHHO  BXOAAT
HENOCPEACTBEHHO B reHETUYECKME CTPYKTYPbI XUBbIX OpraHn3mMoB. [Mpn 3ToM, TONbKO npu
SOEepHOM pacnaje aTtoMOB pafuMOaKTMBHOIO yrnepoa, pacrnofioXeHHbIX B XMMWUYECKOM
uenodke [OHK, o6GpasyioTcsi HOBble YCTOM4YMBLIE COEAMHEHWUS. Bo3HuKawowme Takum
o0pa3oM TO4YeYHble MyTauuu HaxoOATCs MPaKTUYEeCKM BHE 30Hbl YYBCTBUTENBHOCTU
CUCTEMbI KNETOYHOW penapauuu.

CyuwecTtByowiMin B OTKPbITOW MeyaTu MaccMB MHOFOMETHUX WUCCreaoBaHun,
yKasblBaeT Ha 3aBUCMMOCTb CMEPTHOCTU HaceneHus 3emnm OT  COAEpKaHUS
paguoaKkTMBHbLIX BewecTB B opraHuame. Kctatu, onyxonu nogen He npolenuunx
ANArHoCTUKY UM Tepanuio paguomnsoTonamm "QOoHAT" HE HA MHOrO MeHbLUe, TeX, KTO Obin
00ny4éH, Tem, NIMBO MHbIM 0Opa3oM. Y pacTeHUN Takke BCTPevatTCs CBOU OMnyxosfieBble
aHanoru.

PaguounsoTonel, pacnpegenéHHble BHYTPU OpraHmama B OECATKM pa3 MoryT ObiTb
oonee AMP@PEKTUBHBIMM MO KPUTEPUID XPOMOCOMHBLIX HapylleHun, 4Yem obliee
3HepreTMyeckoe  BHeELWIHee  BO3OEWCTBME  BPEOOHOCHbIX  u3nydyeHun.  [Momumo
pagvMaumMoHHOro BO3OENCTBUA, MOCTOSHHO MPUCYTCTBYHOWME B OpraHuame [-4actuupbl,
BbI3blBAlOT  TPaAHCMYTaUMOHHbIE noBpexgeHus, npueoasLne K  M3MEHEHUIO
NpOCTpaHCTBEHHOW apxuTekTypbl Monekynbl [OHK. Cuutaetcqa, 4to nogobHble
NOBpeXOeHUss MNOYTU He BOCCTaHaBMMBAKTCA KNEeTOYHOW CUCTEMOM penapauvi  u
ABNAIOTCA HeobpaTtumMbiMK. YTO 0ObACHAET nNOBbIWEHHbIN 3dMdEKT BO3AENCTBUS
BHYTPEHHEro 06Ny4YeHMs Ha XUBbl€ OPraHn3mbl.

McToYHMKamMm nErkmx M30TOMOB UM MOCMEeAyrWero BHYTPEHHEro obnyyeHus B
opraHusmMe MOryT CIyXuTb Kak npupogHble, TaK W aHTPOMoreHHbole {aKkTopbl:
razoobpasHbii pagoH M NPOAYKTbl €ro pacnaga, noctynawwme B atmocdepy M3 Heap
3emnu; obnyyeHne BEpXHUX CIOEB aTMocdepbl KOCMUYECKMMU YacTuuamu; cbpoc B
OKpY)XaloLlylo cpedy paguoakTUBHbIX OTXOAOB 4epe3 CXuraHue Yyrnesogopoaos,
coaepXalimx TsbKenble paguoOakTMBHbLIE SMNEMEHTbI, a Takke, aBapum Ha obbekTax
aTOMHOW  MPOMBbILUNIEHHOCTN; BbICOKAasi MMIOTHOCTb MPOMbBILMIEHHbIX W ObITOBbIX
BbICOKO3HEPreTUYeCcknx wusnyvyeHun. HakoHeu, saepHble uCNbITaHUA B aTtMocdepe B
cepeguHe npownoro cronetms. Heobxoanmo yyecTtb M pacnpoCTPaHEHHOCTb B Npupoae
M30TONOB BoAOpOAa, yrrepoaa v kucrnopoga. JonosiHMTenbHbIM UCTOYHUKOM OPYrux, He
MeHee Be3fecylumx JINErkux M30TOMOB, Hanpumep, pagvoakTMBHOINO Kanus, B NepByto
odyepedb BbICTYNAOT KanuirHble yaobpeHusi, ncnonb3yemble B BUAE XITOPMAOB. Tem He
MeHee, OecCxnopHble COeAMHEeHUs Kanus, B X04e [PaMOTHOrO TEXHOSIOrM4eckoro
npoLecca, MoryT 6bITb B 3HAaUMTENbHOI Mepe ounLleHbl oT K*°.

Takke, CywecTBYWOT TrUnNoTe3bl, B COOTBETCTBMM C KOTOPbIMW, YBENIMYEHUE
KOHUEHTpaumMm M30TOMOB yrrepoda M BOOOPOAA B XMBbIX TKaHSAX, SABMSETCA NPSMbIM
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NPOOYKTOM XU3HEeAEATENbHOCTM NapasnuTUPYOLWKUX NaTOreHHbIX MUKPOOPraHM3MOB. Y HUX
€CTb MpekpacHas cbipbeBass 6asza - BbICOKONONMMEPM3OBaAHHbIE BellecTBa —
aMyInbraTopbl, Kpaxmarbl, TPaHCXKUPbI, KOHCEPBAHTbI U reneobpasoBartenun, Bxoasine
COCTaB COAEPKUMOro BONbLUMHCTBA NPOAYKTOB NUTAHWS.

MapasuTtupytoas MUKpodhriopa NPOCTENLINX, CHabeHHas rny6oko
3LUENOHMPOBAHHON OBOPOHON U3 KPEMHUMCOAepXallMx nonumepos, ackopbaTtoB u
KapaTUHOMAOB, cama no cebe npeaensbHO npucnocobneHa K CywecTBOBaHMIO B YCIOBUSX
NOHM3MPYOLWNX n3nydeHnn noboro poga. (Kctatm, KpemHueBass matpuua NpOCTENLLMX
COXpaHsieT nonesyo nHdopmMmaumoHHyto cTpyktypy ao 700 °C.) Ho npobnema He Tonbko B
TOM, YTO naToreHHas CcyoOKynbTypa noTpebnsaeT 3HauYMTEeNbHYK YacTb HeobBXoAUMbIX
MUKPO3SIEMEHTOB U aMUHOKUCIOT, @ OCTaBLunecss TpaHcoOpMUpyeT B HEAOCTYMNHbIE ANs
ncnonb3oBaHus. YacTb NapasuTUpyoWmMX MUKPOOPraHM3MOB CTPOUT Ha OCHOBe
aMOPMHOro KpeMHUS CTPYKTYPY, UMEIOLLYIO CBOMCTBA MNbE30ANIEKTPUYECKNX INIEMEHTOB,
ycnewHo 6nokuvpylowmnx nepegady HeEpBHbIX MMMYNbCOB MAOTHBIM 3NEKTPOMarHUTHbIM
(POHOM C HaBs3blBAHWEM MATEPUHCKOMY OpraHuM3aMy nporpaMmm COOCTBEHHOIO
MHPOPMALIMOHHOIO MOMoTHA. APAEKTblI CTAaTUYECKOro 3NeKTpudecTsa y BbiCLLIMX POPM
pacTUTENbHbIX N XUBOTHbIX OPraHM3MOB BIEKYT 3a COOOM M3MEHEHUs1 rasoBOW cpeabl
CUCTEMHBIX XWOKOCTEW, YTO B KOPHE MEHSieT CBOWCTBa KNEeTOYHOro MmaTtepuana wu
CUHTE3NPYEMbIX GenkoB, BMfOTb 4O CMEHbI NonsipMsauun M HanpasfeHusa BpalleHus
3r1eKTpoBeLecTBa B HUX.

Mpegnonaraetcs, 4To obLiee YMCNo YacTUL, BbICOKOW IHEPrUK, NCNyCKaeMblX B Tene
yenoBeka Hyknupamm Torbko C'*, 6e3 yueta TpuTWs, B TeueHue roga nNpuBRMKaeTcs K
Tpunnuony (10'%). A kneTok B opraHusme nopsigka cTa TpurnuoHos. [pu aTom, ogHa
YacTuvLua BbICOKOM 3HEPrMn MOXeT He TOSMbKO NopasuTb MHOXECTBO KIMEeTOK, HO U Bbl3BaTb
Kackag M30TOMHbIX peakuun. Hapyliaetca BHYTPUKIIETOYHbLIN, @ B NOCNeAcTBMM, ObLmin
3HepreTMyeckun n Tennoson GanaHc opraHuama. M3ameHseTca He TOMbKO apxXuUTekTypa
KNeTkn, HO N eé XpoHoguMHamuka. HapywaeTcss CKOPOCTb MPOTEKaHUs LMKANYHbIX
npoueccoB. B co3gaBIMXCA YCMOBUSX, MEHSAIOT aKTMBHOCTb pasfnuyHble dopMbl
OvoueHo3a opraHuMsama, napasuTupylowas Mukpodrnopa nornyvyaetr 3HavYUTENbHOE
NPENMYLLIECTBO B pa3BuTuK. Boigensembie et BellecTsa (B T.4. TPAHC-M30MEPbI BbICOKOM
MNNOTHOCTWN) HapywalwT TpaHCMeMOpaHHbIM MepeHoC M CnocobCTBYOT MHOrOKpaTHOM
KOHLEHTpaumMn BO BHYTPUKIIETOYHOM 0OBLEME pagmMom30oTOonoB Bodopoda uM kucrnopoga. B
CO30aBLUNXCA  YCIOBUSAX  YCUIIEHHOro obpasoBaHuMs  CBODOOAHLIX  pagukanoB W
Aesaktusauum oepmMeHToB, OpraHn3m HECNocobeH OCyLLECTBUTL 3PPETUBHYIO 3aLLMTY OT
NPOCTENLLNX NapasnuToB U BOCCTAHOBUTb HOpMarbHOe (PYHKLUMOHMPOBaHME KIEeTOK Yyepes
O6nokagy TpaHcMembpaHHOro nepeHoca. lNepBuYHbIE NUBMEHEHNSA HA OTAESNbHbIX yYacTKax
OHK goctaTtoyHbl, 4TOObI BbI3BaTb ONpederieHHYI0 LEMNHY peakumnio HapyLeHu Ha Bcen
€e HUTW, a 3aTteMm, B obMeHe N (PyHKUMAX OTAENbHOM KIETKW, OTAENbHbIX OPraHoB W
opraHvMsma B Lefom.

Taknm o00pasom, [axe He3HAYMTENbHOE MOBLIWEHNE KOHUEHTpaumm néerknx
N30TOMNOB B OpraHn3mMe YyenoBeka NpuBOAUT K YBENUYEHNIO cMepTHOCTU. U, HaobopoT, npu
CHWXEHUN NX KONNUYEeCTBa B OpraHn3amMe — NpOUCXOAUT YBENUYEHNE NPOLAOIMKUTENBHOCTU
XWU3HWN Yenoseka.

Ecnn He npuHMMaTb BO BHMMaHME AbIM OT JIECHbLIX MOXapwul, MU pacnbineHne Hag
BCEMU OCHOBHbLIMU KPYMHbIMW HACENEHHbIMU NMYHKTAMW HEU3BECTHO 4Yero, HEN3BECTHbIMU
camonétamu, CYMTaeTcsi, YTO B OpraHM3M 4enoBeka W30TOMbl MOCTynakT B COCTaBe
MULLEBBIX MNPOAYKTOB B BMAE CIOXHbIX OPraHUYeCKUX COEAWHEHUW pPacTUTESIbHOro U
XXVUBOTHOMO NPOUCXOXAEHUS.

T.e., nepexoq Ha noTpebneHne npoAyKTOB, OTHOCUTESIbHO YMCTbIX MO M30TOMNam
yrnepoga v, no BO3MOXHOCTW, Kanuda, NpUBEOET K YMEHbLUEHUIO KOHLEHTpauumM nx B
opraHu3Mme U, Kak crefcTBue, K CHUXKEHUIO TeMNAa CTapeHns Yenoseka.
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Pag uccneposartenen B Lensax Npou3BOACTBA OYULLEHHOW NPOAYKUMW npepnaraer
OpraHvM3oBaTb YCIOBUS AN CO34aHUA CUHTETUYECKOW aTMOCepbl Ha 3aKpbITbIX rPYHTax
Haj, BblpalMBaEeMbIMU PACTEHUAMU, ABNSIOLMXCS NULLEN YeNnoBeKa N pacTUTENbHOAAHbIX
XMBOTHbIX. W3 cuHTEeTMYeckon aTtmocdepbl [OomkHa ObiTb yaaneHa npupogHas
yrrekucnoTa, coaepaias C™ u B HeobxoguMOM KONMYecTBe BBedeH ras (C1202),
nony4yaembln OT CXWUraHWss uWcKornaemoro Tonnuea (yronb, ras, HedTb), wnu oOT
pasnoxeHna naeectHaka (CaCOs), B KOTOPbIX pagnoyrnepon oTCyTCTBYET, pa3dymMeeTcs, C
npeaBapuTENbHON ryBOKON OYUCTKON OT NPUMECEN TSXKENbIX PagmMon3oTonoB (B NEpPBYHO
oyepenb - ypaHa).

OTOT noaxod nNpeacTaBnsdeTcs  Ypes3BbldanMHO  3aTpaTHbIM,  3KOHOMWYECKM
ManoobocHOBaHbIM UM HECNOCOOHbIM yAOBNETBOPUTL MNOTPEOHOCTM 4enoBevecTBa B
YUCTbIX NPOAYKTaX, a TaKkkKe, UX MPOM3BOACTBO B NMPOMbILWSIEHHbIX MacwTabax. OH nuwb
cnocobeH yaoBneTBOpUTb MNOTPEBHOCTU HEKOTOPOMW, AO0CTAaTOYHO MnaTeXxecnocobHon
YyacTu Yenoseyeckoro coobuiectsa. K Tomy e, ykasaHHbI NOOX04 He pelaeT npobnemy
M30TOMNOB Kanus, Bogopoda W kucnopoga. A 3d@PEKTUBHOCTbL AUCKPUMMUMHALMOHHOIO
MexaHu3mMa, orpaHuymuBalroLero BKrYeHWe wu3oTtonoB B Mornekynsl [OHK y pasHbix
nonynsiuMn YenoBeYeCKMX pac, OTNiMyaeTcss B pasbl, YTO TakkKe HMBENUPYeT LEHHOCTb
NpeanoXeHHOro metoaa.

Hebonbwoe omcmyriyieHue o poJsiu yanepoda U e20 803MOXXHbIX UCMO4YHUKAaX.

Cyumaemcs, ymo 0515 6onbwuHcmea KyrbmypHbIX pacmeHul, Ha obpa3ogaHue 2,5
ep. Cyxo20 eeuwecmea pacmumersibHol 6uomacchl, umu pacxodyemcsi 00 Kusioepamma
800bI (2pybbili pacyém nokasbieaem, 4mo 800 MM ocadkoe &8 200 obecrieqyusarom
rnpupocm buomaccsl, 8 cpedHemM, om 2 00 5 k2 ¢ 1 k8.m.).

lMoumu nonosuHa ecez2o0 cocmasa pacmumersibHO20 eeuwecmea npuxoodumcsi Ha
yenepod. Npu amom, criucamb cHabxeHue pacmeHul yarepodom 8030yxa He 8biIxooum:
udess omocuHmesa, ernpodyem Kak U meopus [HapeuHa, mak u bpedosbie
npednonoxeHuss JSHwWMelUHa 0asHO SB/SHOM HECOCMOsSIMesrlbHOCMb pu  30pasom
pasmbiwrneHuu. “ObbiyHoe codepxkaHue CO, 8 8030yxe Konnebremcsi om 0,02% 0o 0,03%.
lpu HopmaribHbIX ycriosusix amo cocmasnsgem 0,689 me CO, e 1 1 8030yxa. NockonbKy
u3 1 1 accumunuposaHHou CO, obpasdyemcs 0,682 e antoko3bl, mo 0rsi obpaszosaHusi 1 2
2/II0KO3bl  HYXXHO  3ampamumab konudyecmeo CO2, coldepxaweeca e 2500 n
go3dyxa...”(PybuH B.A. ®usuonoausi pacmerud. 4.1., M., 1954, ¢.236). Omom o0bbém, Ko
gcemMy rpoyemy, 4yepes siucmoesol annapam pacmeHusi ewé Heobxodumo U npokadyame.
lNpu amom, Hapywug ece 3aKOHbl MepMOOUHaMUKU.

Pe3ynbmamsi onbimog BaH-IenibMoHmMa, yka3sbigarom Ha €OUHCMBEHHbIU UCMOYHUK
yanepoda. Y1 amo - eoda.

HernpeMeHHbIM  KOMIMOHEHMOM  8CeX Op2aHU4YecKux CcoeOuHeHul  sersiemcsi
yarneeo0opodHas epynna CH,. Wmetomcsi ece ocHoB8aHUsi cHumamb, YmoO 8 Kadyecmee
OOHO20 U3 KOMIMOHEHMO8 800a COOepPXXUMm UMEHHO amy ariemeHmapHyto epyrnny CH..

Ha cez200Hs1 u3gecmHo, 4mo MOJeKynsipHblU 8ec 800bI He coomeemcmeyem
cywecmesyrowed gpopmyne - H,O. OH 6osiee ebicokul, Yem amo criedyem u3 pac4émos.
BbickasbigearomcesnpednonoxeHusi, 4Ymo goda Hapsidy ¢ npocmbeiMu Mmornekynamu H>O
codepxxum b6osiee CroXHble MOEKYIbl, COCmMag Komopbix Moxem 6bimb ebipaxkeH obwel
¢opmynou (H,O)n, 20e “n” Hekomopoe ueroe 4yucro. Mbel xe ucxodum U3
rpeorosnoxeHus, Ymo eé 6osiee 8bICOKUU MOSEKYSAPHbIU 8€C MO CPABHEHUIO C ¢hopmyriol
H;O npoucxodum & pe3ynbmame obpa3ogaHusi Kracmepo8 800bl C BK/THOYEeHUEM
yeneeodopodHou epynnel CH;. BO3MOXHO, U Hekomopblie pabombl Ha 3moO MpPsIMO
yKasblearom, 4mo ma camasi, 3rorosnydyHas epynna CH, u sensdemcsi azomom, 4el
amoMHbIU 8ec Mpuxodumcs 8blpaxkamb MepcoHasibHouU gopmyrnol 4n+2. OOHaKo, ecru
paccmampugame azom kak epynrny CH,, He Kak arieMeHm, a Kak MOJIeKysly, mo SICHO,
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rnoyemy OH He Mod4yuHsemcs 3aKOHOMEPHOCMU, Komopas cesi3bleaem ece Opyaue
“‘néekue” anemeHmMabI.
Ho ceduac, mbl 2080pum He 06 amom.

Ha ocHOBaHMM BbILLEN3MNOXKEHHOMO CcYUTalD HeobxoaMmbiM U onpaBhaHHbIM
MCNONb30BaHME  OpPraHOMWHEPANbHOrO  KOMMJSIEKCa, HampaBfeHHOro Ha  obuwyto
ctabunmsaumio  CUCTEM  OpraHuM3ma, [MOABEPXKEHHOro  BAWAHWUIO  PagMon3oTOoNoB,
BbICOKO3HEPreTUYECKNX N3nyvyeHnn, KaHLEepOreHHbIX BELLEeCTB n reHHo-
MOANULNPOBAHHBIX MPOAYKTOB.

HoBM3Ha wucnonb3oBaHUA MOAUMPUUMPOBAHHBLIX MPUPOAHBIX FYMUHOBLIX BELLECTB
COCTOMT B  MHOrFOBEKTOPHOM  BO34EWCTBMM Ha  NpPOLECChbl, CONPOBOXAatoLne
nospexgeHmsa. Mukpogosbl MHTErpUpOBaHHbLIX COEOMHEHUMW 30510Ta, CeneHa, UTTpUs,
repMaHus, nannagums, UMPKOHUS U OPYruX, MUCMNOSb3YKTCA B HanpaBfieHHOM KaTanuse
peakumi Npu HenTpanusaumm 3apsiga Ha NOBEPXHOCTU KNETOYHbIX MeMbpaH, B YCNoOBUSX
reHepaunm B NOPaXeHHOM 30HE aKTUBHbLIX dOpM Kucropoaa. Beicokast apdpekTUBHOCTb
obecneunBaetca OMOAOCTYNHOCTLIO W MNPOHULAEMOCTbIO  kKomnnekca. OcTaHoBKa
NopaXeHnsi TKaHeW opraHu3ma, OCYLUECTBNSETCSA napanfnenbHO C paspyleHnem u
copbumenn  natoreHHonm  Nopbl, BKMAKYaA  MNPOCTENLIME  MWUKPOOPraHU3Mbl U
BOoAoOpocnenoaobHbie CTPYKTYpHbI, onarogaps MUKpPOOO3aM BBEOEHHbIX
MeTannopraHN4Yecknx CTPYKTYPHbIX COEOUHEHWN, CNocoOHbIX OnokMpoBaTb aHTu-
OKCUOAHTHYIO 3aLLMTy NaToreHHou riopobl.

OaHuM 13 bakTopoB B NOJSIb3Y UCMOMNb30BaHUSA NPeanoXeHHOro NpoayKra, ABnaeTcs
KaKk perynupoBaHWe 3MfeKTPOMnsoTHOCTM BeLlecTBa, Tak W BO3MOXHOCTb 3ajaTb
HanpasfneHne nonapusauuMm, 4epes ornocpeaoBaHHOE (opMupoBaHne B cpefe
OPUEHTMPOBAHHbLIX  MOSEKYNSAPHbIX  TMPOTAKTUYECKMX KOoMMfekcoB. B  pesynbraTte
BO3AEWCTBUS CTabuUnmanpyeTcs CTPYKTYpPHO-(PYHKUMOHaNbHas LEenoCTHOCTb MeMbpaH
knetok, obecrneymBaeTcs aBToOperynupoBaHMe BOOHOMO W  CONeBOro  OOMEHOB,
noBbiwaeTca  obwaa  Pe3nUCTEHTHOCTb, NPUXOAUT B HOPMY  OKUCAUTESNbHO-
BOCCTAHOBUTESbHbIA NOTEHUMAN MEXKNETOYHON cpeabl.

B pamkax TexHonorMyeckoro npouecca npou3BoacTBa OMONOrMyYecku-akTUBHBIX
KOMMSIEKCOB HAa OCHOBE MPUPOAHON0 OPraHUYeckKoro Cbipbsi — HU3MHHOIO Topda,
MaTO4YHbIA pacTBOp, NpeaBapuTENibHO MOLrOTOBSIEHHbIN B LLENOYHOM cpede, NpoxoauT
obsi3aTenbHy0 rMyOboKytd O4YMCTKY OT BannacTHbiX OUTYMOMAHBLIX BeLeCcTB B BOLHOM,
CBEpPXYMIOTHEHHOM [erasMpoBaHHOM pPacTBOPE CO CHWXXEHHbIM 3Ha4YeHMEM W30TOMNOB
Bogopoaa u kucrnopoga (D n Oqg).

MexaHn3m nHayumMpoBaHnsa napamarHeTuama ryMmMHOBbBIX BELLECTB obecnevmnBaeTcs,
B TOM 4ucrie, NyTéM BBOAA AOMOMHUTENBHbLIX KOMMMEKCOB Xene3a Ha hOHe UMMYJSIbCHbIX
3NEKTPUYECKMX TMOMEN, C WUCMNONb30BaHMEM 3NEKTPOAKYCTMYECKMX KonebaTenbHbIX
KOHTYpPOB, a Takke, NMoka He SCHbIX MO CBOeW npupode, HO BMOfHe 3(PdEeKTUBHbIX
XPOHOAMHAMUNYECKMX ahekToB. 3HaunTenbHoe yBEenu4eHune KOHLEHTpaumm
napamarHMTHbIX  LEHTPOB  MPOU3BOAUTCA  MNapanfenbHO C  OOMONHUTESNbHbLIM
rMOpPOKCUNNPOBaAHMEM paboymnx pacTBOPOB B YCMOBUAX ANHAMNYECKNX BUXPEBbLIX MOTOKOB.
MonudeHonbHble  TPpynnbl U XWMHOHOBbIE  OParMeHTbl  FYMUHOBBLIX  BELLECTB,
AononHMTENbHO oborawéHHbiX rngpokcmnamm OH-, akTMBUMPYKOT AblXxaHue u obmeH
BELLECTB pacTeHUs B LIESIOM.

B koHe4YyHOM uTOre, MCNonb3oBaHME MOANMPULNPOBAHHBLIX COEANHEHUN TYMUHOBbIX
BELECTB CO CHWKEHHLIMW KOHLEeHTpauusimm usotoros C'*, D, T, O nHayuupyet
nepexoa NocnegHux, N3 pacTeHUn B NOYBEHHbIN KOMIMIEKC.

lMpepnaraemoe KOMMNEKCHOE peLleHne NO3BONMUT YBENUYUTL CPOK XMU3HWU YernoBeka
Ha 10-15 neT coO 3Ha4YUTENbHbLIM CHWKEHWEM YPOBHSA MOABEPXEHHOCTU OpraHusma
©onesHaAM no cTapocTu.
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Effect of Ultra-Low Doses of Humic Substances and AgNO; on the
Germination of Wheat

Vera Tschukina’
"Dokuchaev Soil Science Institute, Moscow, Russia, vera.tschukina@gmail.com

In studying the effect of ultra-low doses of plant growth regulators have been
identified multiphase nature of "dose-effect" dependence [1]. This phenomenon is called
the effect of ultra-low doses (10°-10° mol L). The mechanism of this effect is not fully
understood. It can be explained by the fact that each of these substances corresponds to a
specific target and the individual mechanism of signal amplification, and the response is
formed in a non-equilibrium ligand binding to the receptor. The effect of ultra-low doses of
different types of substances on crop can manifested in the doubling of yields as well as in
the increase of resistance to pathogens. Research on the effect of ultra-low doses in crop
production today is especially important in connection with the transition to green
chemistry and organic farming.

The aim of this study was to investigate the influence of ultra-low doses of
commercially available potassium humate (HA), as well as silver nitrate on the germination
and growth of wheat.

Objects: winter wheat (L15, Timiryazev Russian State Agricultural University, 2011),
ultra-low doses AgNOS, prepared by the homeopatic method (Willmar Schwabe) at a
concentration 107" mol L, 10°°mol L and solution of commercially available potassium
humate "Sakhalinsky" (dissolved in 0.1M KOH and then adjusting the pH to 5.5) at
concentrations ranging from 107 to 10°° mol L.

Seed germination and root elongation test was carried out in plastic Petri dishes
(200X15 mm). Each dish contained 10 mL of solution or distilled water (control), and ten
seeds of wheat. The Petri dishes were then placed on thermostat and maintained for 72 h
under dark conditions at 25 °C. Each treatment had six replicates (6 Petri dishes of 10
seeds for each solution).

The results of research are presented in Figure 1.
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Fig.1. Effect of ultra low concentrations of potassium humate (HA) and AgNO3 on the
length of the roots of wheat seedlings.
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The obtained data has shown that: 1) inhibitory effect of ultra-low dose of silver
nitrate on the germination of wheat was found at 10 mol L; 2) the decrease in the mean
root length of 61% of control (15 £ 4 mm in a solution of silver in water vs. control 39 + 4
mm); 3) potassium humate in the ultra-low dose showed no statistically significant effect
on wheat compared to the control. The experimental results confirm the agrohomeopathic
rule about the negative impact of ultra-low doses of homeopathically prepared drugs on
healthy plants. Whereas diseased plants at ultra-low doses should give a positive
response. That requires further study. Also further research is required for the study the
influence of the same drugs in the same doses on diseased plants for their resistance to
pathogens in order to create cheap and harmless means of plant protection.

The results obtained can be used in refining the standards and maximum allowable
concentrations of toxicants, herbicides, and biologically active substances, including silver
nitrate.

[1] - Sukul NC, Sukul A. Potentized Cina reduced root-knot disease of cowpeas.
Enviroment Ecol 1999; 17: 269-273
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Application of Commercial Humic Products in Russian Federation:
Results of Field Trials (a Review)

Olga Yakimenko
Soil Science Faculty, Moscow State University, Russia

Today a boost in production of commercial humic preparations (HP) has occurred
world-wide, and in Russia the results of field tests have been published mostly as
conference proceedings and reports. Unfortunately this information and the vast
experience that has been gained with HP field application are mostly unavailable for the
international scientific community. Therefore the aim of the present paper is to give a brief
review of results from HP field tests that have been conducted in Russia.

Crop responses to HP have varied widely among studies, due to the diversity of
climate and soils in Russia, specific traits of plant species and cultivars, multiple modes of
HP’ application, and variable properties of HP themselves. Humic products are applied
through several techniques: pretreatment of seeds or potato tubers with HP-solutions; one
or more foliar applications on vegetative biomass; application in combination with plant
protection products or inoculants (for legumes); and combination of these modes. Soil
application is not widely practiced. Application rates also vary, although low rates (0.001-
0.010% solutions) are showed to be more effective, while higher rates are considered to
be less profitable and sometimes even toxic. The kind of HP is also very important. Today
dozens of different HP are registered in Russia. They are manufactured using specialized
technologies from lignite, peat, bottom sediments and some organic materials (for
example, lignosulphonate). Since all of them may have comparable yet still different
compositions, qualities and efficacies, source materials are also discussed.

To form generalized conclusions on factors of HP efficacy other than crop, the study
focuses on cereals, potato, soybean and sugar beet. For cereals results of field
experiments with spring and winter wheat, spring and winter barley and rice are reported.
Combined seed and foliar applications were the most effective, as the yield response
ranged from 6-15% up to 28-54% increase. In most cases besides the productivity gains,
positive changes were documented in yield components and grain quality: increase in 100-
grain weight, number of productive stems, number and mass of grains per ear, as well as
trends in increased gluten and protein contents. Often the benefits of the HP on individual
plant traits were insignificant, but sometimes their combined effect allowed the grain
production to be ranked in a higher grain category.

Potato yield response varied similarly to that of wheat, from insignificant response up
to 10-20% increase, in certain cases even higher depending on application technique,
weather conditions and cultivar. A phenomena sometimes observed was a decrease in
fungal diseases of potato due to HP application, especially so if they were applied in
combination with low rates of pesticides. Similar trends occurred for sugar beet: yield
increased by 6-20% with a slight increase in root sugar content (1-13%) which resulted in
11-24% additional sugar yield per hectare.

Reported results for soya bean show similar yield responses to HP: from insignificant
up to 10% increase for seed treatments and 8-27% increases for foliar and combined
applications. Under unfavorable dry conditions, solely seed treatment resulted in a
decrease in leaf area and the yield response was insignificant, whether combined
application of HP together with herbicide and inoculant’s strain promoted a yield increase
of 14% and an increase in leaf area by 53%.
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Anti-HIV Activity of Different Fractions of Natural Humic Substances

Yury Zhernov'?, Svetlana Grinkina?, Fedor Mosckaleychic?, Irina Perminova®,
Nadezhda Avvakumova*, Galina Kornilaeva'? and Eduard Karamov'*

'NRC Institute of Immunology FMBA, Moscow, Russia

2lvanovsky Institute of Virology, Moscow, Russia

*Lomonosov Moscow State University, Moscow, Russia

*Samara State Medical University, Samara, Russia

Since 1996, despite the wide application of highly active antiretroviral therapy
(HAART), the number of HIV-positive patients continues to grow steadily. Approximately
35.3 million people are living with HIV globally. Of these, approximately 17.2 million are
men, 16.8 million are women and 3.4 million are less than 15 years old. There were about
1.8 million deaths per year from AIDS. An important fact is that all currently used antiviral
resistant mutants detected HIV. This shows an urgent need for a directed search for new
antiviral drugs against HIV.

The purpose of this study was to investigate the anti-HIV activity of humic substances
fractions isolated from different natural sources including low-grade brown coal (leonardite)
and low-mineralized silt sulfide muds against laboratory strains of HIV-1. The humic
substances were isolated from lignites as well as from peloids (fresh water muds). The
corresponding HS samples were humic acids from coal, fulvic, hymatomelanic, and humic
acids from peloids. Anti-viral activity of compounds was assessed by means of modeling
HIV-infection using laboratory adapted HIV-1 strains (HIV-1 BRU, HIV-1 899A) and T-
lymphoblastoid cell lines (MT-4, CEM-SS). The level of virus reproduction in infected cells
in the presence of tested compounds was detected with p24 HIV-1 antigen ELISA.

The results showed that the humic acid and hymatomelanic acid fractions exhibited a
distinct antiviral activity within the concentration range from 0.78 ug/mL to 100 ug/mL with
respect to HIV-1, while fulvic acids showed much less activity. The ED50 values ranged for
humic acid and hymatomelanic acid fractions from 3 to 10 ug/mL. All fractions of HS from
peloids within the studied range of concentrations (from 0.78 ug/mL to 100 ug/mL) did not
display pronounced cytotoxicity.

Thus, the HIV-activity depended strongly on the source and fraction composition of
HS. The HS fractions isolated from different natural sources can be considered as
promising precursors for developing powerful antiviral drugs with low cytotoxicity.
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Creation and Introduction of Highly Effective Ecologically Safe
Regulators of Plants Growth for Increase of Productivity and Quality of
Agricultural Crops
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S.A. Shoinbekova'

'al-Farabi Kazakh National University, pr. Al-Farabi 71, Almaty, 050060 Kazakhstan,
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2Auezov South Kazakhstan State University, pr. Tuake khana 5, Shymkent, 160012 Kazakhstan
3bJSC “Aspan-Tau Ltd,” ul. Seifullina 29, Almaty, Kazakhstan

Kazakhstan is the agrarian country but in spite of the fact that in agriculture have
been engaged for a long time, still there are unresolved the problems connected with
increase of efficiency, increase of stability to environmental conditions, weeds, illnesses,
insects. In process of an intensification of cultivation of grain crops there is a necessity of
application of great volumes of protection frames that leads to considerable rise in price of
production.

One of the perspective ways of providing increase of efficiency is application of
regulators of growth of plants (RPG). Kazakhstan being in great need in preparations of
different function for plant growing, them now does not make, and import. RPG to
Kazakhstan are delivered from 14 countries of the world. Among the CIS countries are the
Russian Federation and Ukraine. A constancy of deliveries Ukraine, Germany, Switzerland
shown by the Russian Federation. For six years to Kazakhstan 1272 tons PPP, on the
average on 212 tons per year are delivered. In 2011, only France has delivered to our
country 353 tons of plant growth regulators. Import also stably grows in dollar expression
and for last 3 years growth averages 71 %, and in total expression - on the average on 37
% annually. As a whole, market RPG probably one most fast-growing markets in
Kazakhstan. The data cited above specifies in perspectives of researches in the field.

Kazakhstan, being the agrarian country, and being in great need in preparations of
different function for plant growing, now does not make them, and import. In Kazakhstan
14 regulators of plants growth are brought in the list resolved for application in agriculture
of pesticides (weed and pest-killer chemicals) only. Over them only 3 are domestic, but
have passed only a registration stage on vegetable cultures and are not finished to
application (because of not adaptabilty to manufacture, i.e. complexity of
reception).Though, Kazakhstan is the important exporter of grain in the international
market and sown area of grain crops occupies over 80 % (16.5 million hectare of 21.5
million hectare) of area under agriculture crops are not present any resolved to application
in Kazakhstan a domestic regulator of plants growth for grain crops.

Therefore, creation of original domestic preparations of plants protection raising
productivity of crops and improving quality plant-producing of production, and also working
out and introduction of low-cost-based and highly effective new technologies on their
creation acquires a special actuality.

For realization of this problem, using a technique of thin organic synthesis,
combinatory synthesis by a variation of an aromatic radical and quaternizating tertiary
atom of nitrogen piperidine rings of the agent are synthesized for the first time by us 12
new acetylene piperidols of ZhOT series. By screening of their water-soluble forms, on
wheat and barley seeds preparations ZhOT-4 and 7, surpassing in biometric parameters
as control, and standards - known phytohormones, as heteroauxin, BAP (6-
benzilaminopurin) to 30 % for the further tests for increase of productivity, acceleration of
growth and wheat and barley development are selected.

Spent profound laboratory and demonstration (finely plot) comparative tests ZhOT-4
and 7 on grain (wheat and barley), vegetable (potatoes, carrots, cabbage, cucumbers,
tomato) and other cultures have shown high efficiency of application of new synthesized
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preparations ZhOT -4 and 7 which exceeded indicators of the resolved to application in
Kazakhstan a known reference preparation — "Agrostimulin” (Ukraine).

Currently, our products are tested for growing of seedlings of grapes. Now we also
work in the field of preservation of the environment. Preparations ZhOT-4 and 7 have been
tested on germination, growth and development of seeds of a Tien Shan fur-tree (Picea
schrenkiana) in KazSRI protection also quarantine of plants and the lle-Alatau state
national natural park. The conducted laboratory and field tests have shown that new
preparations stimulate growth and development of organs (needles, a crone, a stalk) Tien
Shan fur-trees Picea schrenkiana. The air-dry weight of an elevated part of seedling in a
skilled variant also exceeded control (on 19 %) and has provided 98 % seeds germination.

Competitive advantage is high efficiency, a wide spectrum of cultures, good solubility
in water, a low dose of application - 0.0001 % on operating substance (1g per 1t of water)
or 13-50 mg on hectare, comparable with natural phytohormones, long periods of storage,
safety.

Manufacturability is a high exit of target products, consecutive carrying out of 3-
stages of reaction in one reactor.

Researches are spent with support of the Grant of KN MES RK Ne 924 (Ne Gov.
Registration 0112PK00750).
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BnusHue ¢puTOropMoHOB Ha pa3aMHOXXeHUe MUCKaHTyCca NMMraHTCKoro
yacTaMM 3eNiéHoro nodera (XkuBuamm)

A.B. 3uHueHko', B.A. 3uHueHko', Bonbdoranr HoBswuk?

KuToMmpckuii HaLMoHanbHbINA arpoO3KONOrMYECcKUin YHUBEpCUTET, YKpanHa,
vladzinchenko@rambler.ru

2darostim — YacTHblit MHCTUTYT NpuUKNagHoi GroTexHonoruu, Fepmanus, info@darostim-de

OHepruss Omomaccbl SABNSIETC OCHOBHOW  COCTaBnsawwWeENn BO30OHOBNAEMOM
3HepreTMkn YKkpavHbl. HeobxoaMm MNOWUCK TakMx KynbTyp, KOTOopble ©Obl  npu
He3HaunTenNbHbIX 3aTpatax AaBanv MakCMMarbHbI BbIX04 GUOMacChbl Ha MPOTSXKEHUM
anvtenbHoro BpemeHun. Cendac wmgeanbHOM KynbTypouW Ansa 9TUX Lenen sBnsieTcs
MwuckaHTtyc rurantckumn (M. kutanckun x M. caxopouBeTHbIn) - Miscanthus x giganteus JM
Greef & Deuter ex Hodk & Renvoize, 6buomacca KOTOPOro B 3HEpreTnke MoxeT ObiTb
MCNONb30BaHa HEMOCPEACTBEHHO 4Yepe3 CXuraHume. Y4UnTbiBas BbICOKOE COAep)KaHue
Lennono3bl MUCKAHTYC MOXeT ObiTb UEHHbIM CbIpbeM AN1S  Lenniono3HO-0yMaKHON
npombiwieHHocTH [1, 2]. MNpoaomKNTENBLHOCTL XU3HM NiaHTauun coctasnaeT okono 20
neT, KOMMEpYecKoro BblpawmBaHua okono 17 net. buomacca moxeT cobupatbcs
exxerogHo. C ogHOro rekrapa B YMEPEeHHOM KrnumaTe MOXHO nonyyutb 25-35 T cyxou
Macchbl B rog u ewe 6ornblle Ha OpoLLaeMoM Mose B XXHbIX pernoHax [4].

MWCKaHTYC rMraHTCKnUin — TPUNAoMa 1 pa3MHOXaTb €ro MOXHO TOMbKO BEreTaTuBHO.
M3BecTHbl Tpu crnocoba BeretatMBHOMO Pa3MHOXEHWUSA: CaXeHuamu, MonyyYeHHbIMU U3
KynbTyp in vitro, pasgeneHnemM KOPHEBWULL, YKOPEHEHMEM >XMBLAMU (4acTu 3eneHbIX
noberos) [3].

M3 Bble nepeyncrneHHbIXx crnocoboB pasMHOXeHMs Hanbonee manosaTpaTHbIM
SBNSETCA pPa3MHOXEHME 4YacTsMu 3eneHoro nobera (KuBLamu), NO3ITOMY BO3HMKaET
NOTPebHOCTb B COBEPLUEHCTBOBAHUN 3TOro crnocoba BeretatMBHOMO PasMHOXEHUS ONs
6onee ObICTPOro co3gaHnsi NPOMbILLNEHHbIX NAAaHTaLUN MUCKAHTyCa rMraHTCKoro.

O6beKkTbl U MeToAuKa NpoBeAeHUA nccnegoBaHun. [locagky B NOYBY NPOBOANNM
3eNeHbIMM XNBLLAMK, NOSTYYEHHbIMU MYTEM YKOPEHEHUs YacTen ctebna mmuckaHtyca (1-ro,
2-ro Mexgoysnun) ¢ UCNonb30BaHNEM BOOHbIX PAacTBOPOB (PUTOFOPMOHOB B CTEKMNAHHbIX
KOHTENHepax Mo crieqyoLlen cxeme:

Cxema onbita 1: 1.KoHTponb (Boga), 2. Jko-I'ymat - 0,02%, 3. Sko-I'ymat - 0,01%,
4. Jko-lN'ymar - 0,005%.

Cxewma onbita 2: 1. KoHtponb (Boga), 2. Humifirst - 0,02%, 3. Humifirst - 0,01%, 4.
Humifirst - 0,005%.

Paboune pactBopbl npenaparta roToBUIUChL HEMOCPEACTBEHHO Nepen 3aknagkow onbiTa.
OTpesku cTtebnen Bbipesanu 13 TUNMYHbLIX MaTOYHbIX PacTeHUMn 3- roga Beretaumm Ha ypoBHe 1
N 2-ro Mexgoyanusi cumtasi cHudy. OnbIT ¢ Oko-'ymaTtom Oblin 3anoxeH B Tpu cpoka: 26.06.2014
(pacteHus BbicoToo 240-245 cm ¢ 6-t0 mexaoysnuammn), 4.07.2014 (pactenns BbicoToro 310-
315 cm ¢ 6-7 mexpoysnuamu), 16.07.2014 (pactenus Bbicotoro  330-340 cm ¢ 9-10
mexgoysnusamu). OnbiT ¢ Humifirst 6bin 3anoxeH B asa cpoka: 4.07.2014 (pacTeHns BbICOTOH
310-315 cm ¢ 6-7 mexpgoysnuamm ), 16.07.2014 pacteHusa Bbicotoro  330-340 cm ¢ 9-10
MEXO0Y3NAMM). YKOPEHMBLUNECS YEPEHKUN BbICXXMBASTUCh B OTKPbITLIN PYHT Ha 20-21 AeHb.

PesynbTatbl uccnegoBaHun. [onyyeHHble B MpoLecce UCCNeaoBaHUs pesynbTaThbl
OBOPAT O BbICOKOM 3(PEKTUMBHOCTU  MCMOSb30BaHUSA PacTBOPOB JKo-rfymarta Ans
NPOpaLLMBaHUA XXUBLIOB NOMYYEHHbIX U3 MEXO0Y3MMN MUCKAHTYCa rMraHTckoro. o cpaBHeHMo
C KOHTpOsneM (Boga) oTMeuveHa 6onbluas MHTEHCMBHOCTbL POCTa KOPHEWN U 3eneHbIX Noberos B
ONbITHLIX BapwuaHTax. MakcumanbHbi 3ddekT aocTuranca npyv MUCMNofb30BaHUM pacTeBopa
Oko-l'ymata koHueHTpauven 0,02% B onbitax, 3anoxeHHblix 24.06.2014. Heobxoammo
OTMETUTb, YTO XMBLbl U3 1-r0 MEXO0Y3NNSA B CPABHEHUWN C >XUBL@AMWU U3 2-T0 MEXOO0Y3nus,
paHbLLe 0Bpa3oBbIBanN KOPHU U NoBern n oHM Bbiny Bonee pasBUTbIM.
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Mpn nocneayowen 3aknagke onbita vepe3 11 gHen (4.07.2014) Habniogaetca 6onee
WHTEHCUMBHOE pa3BUTME KOPHEBOW CUCTEMbl W MOGEroB, OCOOGEHHO Yy XMBLUOB U3 2-T0
mexpoy3nus. [locnegHss 3aknagka onbita 4Yepe3d 23 pgHa  (16.07.2014) nokasana
HeLenecoobpa3HOCTb MCMOMb30BaHNS XXUBLIOB M3 NEPBOrO MeXaoy3nus npy 6onee no3gHux
CpOKax 3aKknafku onbiTa U MOBbLILLEHHON KOHLUEHTpauun Jko-l'ymaTa. B 3710 XXe Bpems Bbille
yKa3aHHble (PaKTopbl HE OKa3anu OoTpuULATenbHOro BIUSHUSA Ha pasBUTME XXMBLIOB U3 2-TO
MEeXO0Y3Nnusi.

[Mpn 3TOM MOXHO CKasaTb, YTO CyLLUEeCTBYET 3aBUCUMOCTb MEXAY BpeMeHeM 3aKnagku
onbiTa MU KOHUEHTpauuen nuTaTenbHOro pacTtBopa npenaparta. Tak, npu Oonee no3gHen
3aknagke onbita 6onee apdeKTMBHLIMU ObiNM HU3KME KOHLeHTpaumm Jko-l'ymata, nydwine
pe3ynbTaTbl NOSTyYeHbl MPU UCTMONb30BaHMM XXUBLIOB 13 2-r0 MEXO0Y3MNNS, YTO, Ha Hall B3rnsg,
MOXeT ObITb CBSI3aHO C MPOLECCOM CTapeHusi pacTeHWM MUCKaHTyCa, MNepeMeLleHneEM U
nepepacnpegeneHmem nnaTu4ecknx BeLLLeCTB.

MapannenbHo ¢ 3ko-Nymatom ObiN ucCnbITaH npenapat (HoBbIM Ans Hac) Humifirst.
CornacHo nonyYeHHbIM AaHHbIM, MOXHO CKasaTb, YTO MPWU PaHHMX CpPOKax 3akrnagku onbiTa
nyywure pesynbTatbl MOMyYeHbl MPU UCMONb30BaHMM OONee BbICOKMX KOHLEHTpauui Ha
XMBUAX 1-ro MeXaoyanus, KOTopble MMENM XOPOLLO Pa3BUTYHO KOPHEBYIO CUCTEMY M BorbLuee
4YMCNO 3ereHbIX NOBEroB Mo CPaBHEHMIO C XXMBLIAMW, NOMYYEHHBIMU N3 2-F0 MEXO0Y3NUS.

Mpn 6onee no3gHeM cpoke Habnganack Ta Xe TeHAEHUUS, YTO U NPU UCMONb30BaHUM
Oko-lN'ymara, npropuTeT BbIn HAa CTOPOHE XMBLIOB U3 2-T0 MEXA0Y3NUSI.

Ecnu cpaBHMBaTh 3T ABa npenapaTta (no cpokam Bbicagku B noysy 22.07. n 4.08.2014),
TO B HaweM crniydae Humifirst n Qko-MNymat nokasanu nyywme pesynbtaTbl Npyn 6onee paHHUX
CpoKax 3amMaudvBaHus B KOHTEMHepax ¢ koHueHTpaumen 0,02% XuBLoB 13 1-ro Mexgoyanug,
YTO 3akntoyanocb B 6onee MHTEHCMBHOM KOPHEOOpas3oBaHWM M 3HAYUTENIBHOM KONMYECTBE
KOPHEBbLIX BOSIOCKOB. B TO e BpemMsi 3aTa KOHUEHTpauusi UCMbITyEMbIX npenapaTtoB npu 6onee
nosgHem cpoke (4.08.) HeraTMBHO Cka3anacb Ha PasBUTUWN XMBLOB M3 1-ro MeXgoysnus, 4Tto
BMOHO MO OTCYTCTBMIO UM OYeHb criabomy passBuTUO KOpHeBoW cuctemsl (puc.1,2,3,4,5,6) u,
KaK crneacTaume, XMBLbl NPy NocCaake B NMOYBY HE MPUKUICEH.

Mocne Bbicagkn xuBUOB Ha 20-bii OEHb B MOYBY MOXHO OTMETUTb, YTO nNyywlas
NPWXMBAEMOCTb Obina y XXMBLOB, NOMYYEHHbIX U3 2-T0 MEXO0Y3NNS, NPU BCEX UCMbITbIBAEMbIX
KOHUEeHTpauusix npenapartos (Tabsn.1).

Tabnuua 1. BrnivsHue npenapatoB ryMMHOBOMW NPUPOAbLI Ha NPUXMBAEMOCTb XMBLIOB
MMCKaHTyCa rMMraHTCKoro

D,aTa BMUCagKn KOHLI,eHTpaLl,I/IFI nMTaTesibHOro pacrteopa B KOTOPOM 3aMadnBarimnCb

XVBLOB B XMBUbI
no4sy KOHTpOnb-BO4A 0,02% 0,01% 0,005%
XKusubl, nonyyeHHble 13 1-ro mexgoysnus ( Oko-l'ymar)
14.07.2014 100 100 60 60
22.07.2014 60 60 80 40
4.08.2014 60 0 80 80
HKuBubl, nonyyeHHble 13 2-ro mexaoysnusa ( Oko-l'ymar)
14.07.2014 20 40 80 80
22.07.2014 0 100 100 20
4.08.2014 100 80 60 80
YKnBupbl, nonyyeHHble n3 1-ro mexgoyanus (Humifirst)
22.07.2014 60 20 40 80
4.08.2014 60 0 20 60
XKuBubl, nonyyeHHble 13 2-ro mexagoysnua (Humifirst)
22.07.2014 0 100 40 60
4.08.2014 80 100 100 80
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Xyxe BCero npwxuBanucb XuBubl M3 1-r0 MeXOoy3nus npuv  MNOBbILWEHHbIX
KOHLeHTpauumsx n 6onee no3gHMX cpokax nocagku. NMoatomy MOXHO NpeanonoXuTb, YTO
KOHLIEHTpaums NUTaTeNbHOro pacTBopa M BO3pacT pacTEHMS HaXOAUTCHA B 3aBMCMMOCTU
OT CpOKa 3aroTOBKM XMBLIOB M WX Nocrneayrolen Bbicagkun B noysy. bonee BbiCOkMe
KOHLIEHTpaumMmM yMeCTHO ucnonb3oBaTb Npu 6onee paHHMX CPOKax Ha XMBLAX NepBOro
MEeXO0Yy3Nus, a C yBernMyeHnem Bo3pacTa pacTeHUn nydlle pesynbTaTbl 4al0T XUBLbI 13
2-ro Mexgoysnus.

AHanunsnpya BNUAHWE WCNbITbIBAEMbIX MpenapaTtoB Ha pasBuUTME pacTeHui
MUCKaHTyCa, NOMyYeHHbIX M3 XMBLOB, BUOHO, YTO Gonee paHHMEe BbiCaakuM B MO4YBY OalOT
bonee pasBuTble pacTeHWss C MakCMMalbHbIM KONMYECTBOM FUCTbEB W BbICOTOM MO
CpaBHeHU0 C¢ Bonee NO3gHMMKM CPOKaMu BbICaAKM B MOYBY 3a OOWHAKOBbIN BPEMEHHOM
npomexyTok — 1 mecsy (Tabn.2.) MNpumeHeHne Oko-N'ymata B koHueHTpauusax 0,02 —
0,01% cnocobcTBOBaNO yBENUYEHMIO BbICOTHI PACTEHUIN U KONUYECTBA NUCTLEB (pacTeHns
NonyyYeHHble U3 XMBLOB 1-ro M 2-ro Mexgoysnuin) nNpyv paHHUX CpokKax BbICaAKuM Mo
CPaBHEHUIO C KOHTPONEM.

Mpn Gonee no3gHMX cpokax Bbicagku 6onbwini 3addekT Obim OT NPUMEHEHUs
npenapata Humifirst npu koHueHTpauusax 0,01 — 0,005%.

Tabnuua 2. BnvaHue npenapaTtoB ryMMHOBOW NpUpoAbl Ha BUCOTY M KOMMYECTBO
NNCTBbEB Y XMBLIOB MUCKaHTyCa rMMraHTCKOro nocne BbiCaZku B No4By (Yepes 1 mecsu)

Hata KoHueHTpauusa nuTaTenbHOro pactBopa B KOTOPOM 3amavvBanmcb
BMCaaKM XMBUbI
XXUBLOB B KoHTponb-Boga 0,02% 0,01% 0,005%
noyBy

BUCOTAQ, K-BO BUCOTAQ, K-BO BUCOTAQ, K-BO BMCOTAQ, K-BO
CM JINCT. CM JINCT CM JINCT CM JINCT

XKnBupbl, nonyyeHHble 13 1-ro mexgoyanus ( Oko-l'ymar)

14.07.2014 47,6 5,8 53,8 6,4 67,7 6,7 33,7 5,3

22.07.2014 36,6 53 32,3 7,3 42,8 5,5 41,5 6,5

4.08.2014 39,0 5 - - 27,5 4 21 3,8
YKnBupbl, nony4YyeHHble 13 2-ro mexgoyanus ( Oko-l'ymar)
14.07.2014 36 5 53 6 40 53 31 3,3
22.07.2014 - - 33,6 4,2 22,4 4,2 19 6
4.08.2014 26,4 4,6 23 4,3 29,3 4,5 22,2 5
XKusubl, nonyyeHHble 13 1-ro mexgoysnua (Humifirst)

22.07.2014 46,3 53 28 5 25,5 4 39,5 6
4.08.2014 39,7 6 - - 53 7 41 6,3
YKnBupbl, nonyyeHHble 13 2-ro mexaoyanus (Humifirst)

22.07.2014 - - 36 55 21 3 31,5 3
4.08.2014 26,8 4,6 35,3 5,7 454 6 37 5

Hamu 6bII0  3aMeyeHo, 4TO nNpuM  MUHUMAarnbHbIX  KOHUeHTpaumax (0,005%)
obpasoBaHne KOpHeN 6bINo MeaneHHbIM, HO Habnganocb obpa3oBaHME 3HAYUTENBHOIO
KONM4ecTBa KOPHEBbLIX BOTOCKOB.

BbiBoAbl. YcTaHOBNeHa 3apdEeKTUBHOCTb NPUMEHEHUS (PUTOrOPMOHOB IYMUHOBOW
npupogbl Jko-MN'ymaTta n Humifirst npn pasmHOXeHUn MUCKaHTyca MMraHTCKOro Yactsamm
3eneHoro nobera (>kmBuamm).

Jlydwass npwxuBaeMoCTb >KMBLOB Oblna npu MpMMEeHeHuMM npenapaTtoB B
KoHueHTpaumn 0,02% Ha paHHMX CcpoKax 3akfagkM onbiTa M3 NepBbiX MEXO0Y3Nun
MaTOYHbIX pPacTeHUM MUCKaHTyca BbicOTONM 240-245 cM U ManblX KOHLEHTpaumsx
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npenapatoB (0,01 -0,005%) npn Gonee nNO3gHMX CPOKax M MCMOMb30BaHMM XMUBLIOB U3
BTOPbIX MEeXO0Y3Nur MaTouHbIX pacTeHunin BoicoTon 310-340 cm.

Bonee paHHMe BbICadkM XMBLOB B MO4YBYy [Jal0T Oonee pasBuTble pacTeHus C
MakCUMarbHbIM KONMYECTBOM JIMCTbEB U BbLICOTOM MO CpaBHEHMIO C Gornee no3gHUMM
CpoKaMu BbICagKu.

MepcnekTuBa panbHenMWUX nccnengoBaHui. [posoantca poboTa No UCNbITAHUIO K
Apyrux npenapaToB rymmHoBown npupogbl (Mymucon, JlurHorymat) n ctumynsaTopa pocta
pacTeHnn — ArpocTuMynuHa.
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In a previous physicochemical study of the humic acids (HA) derived from different
peats of Tomsk region, we have identified a promising destination — HA of lowland wood-
grass type of peat deposit "Klukvennoe" (HA-KI). It distinguished by a large content of
active oxygen containing functional groups (carboxyl, quinoid, phenolic hydroxyl), nitrogen
and higher concentrations of the paramagnetic centers. Features of HA-KI suggested a
high degree of molecular tropism for cells of the biological structures (receptors, active
groups of enzymes, etc.) and therefore more pronounced pharmacological effects.

Humic acids (HA-KI) extracted with 0.1 M NaOH solution, without heating,
precipitated from the extract solution of 10% HCI, washed with water until neutral pH and
dried at room temperature.

Received intragastric introduction of HA-KI in laboratory animals (mice) were of low
toxicity (related hazard class IV). When administered intraperitoneally were determined
lethal dose (LD50 = 532.89 mg / kg). Pathological study showed that introduction of lethal
doses of HA-KI comes from congestive heart failure resulting from ischemic myocardial
dystrophy. Acute hemodynamic instability and the subsequent death of the animals may
be due at the same time as a decrease in the electrical stability of the heart, so the
influence of HA-KI on the rheological properties of blood.

Revealed significant differences in the concentrations of HA-KI daily profiles in serum
of animals with different methods of administration (intraperitoneal administration of HA-KI
concentration in the blood is much higher and they take longer to circulate in the blood).
Differences in daily concentration profile HA-KI may indicate a very pronounced effect "first
pass through the liver" (after oral administration), or low bioavailability of macromolecules.

Humic acids (HA-KI) showed high antioxidant activity under CCls-hepatitis occurred
reduction of malondialdehyde concentration in rat liver homogenate to 6 times, compared
with a group of untreated animals. Investigated HA-KI showed pronounced
hepatoprotective activity in acute CCl4-hepatitis, normalizing functional-metabolic and
morphological parameters of rat liver, and significantly reduced the intensity of lipid
peroxidation. Effect of HA-KI similar effect of the drug was superior to the comparison -
Carsil.

Humic acid under hypoxic conditions showed a pronounced antihypoxia action,
significantly increasing the life expectancy of experimental animals and reducing their
mortality from hypoxia. Under the conditions of hypercapnic hypoxia HA-KI prevent
uncoupling of oxidative phosphorylation, normalizing the activity of succinate- and NAD-
dependent processes of energy production in the mitochondria of brain and liver, which
may be one of the possible mechanisms of their action antihypoxic. Antihypoxia action of
HA-KI did not yield effects in the reference product - dihydroquercetin in the brain and
superior to it in the liver. ldentified under the influence of humic acid normalization of
oxidative phosphorylation in the mitochondria of brain and liver, probably due to the
protective properties of HA-KI that could prevent free radical damage to cells and
organelles in hypoxic conditions.
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Effect of Humic Fertilizer BioDon on the Microbiological and Enzymatic
Activity of Ordinary Carbonate Chernozem
Olga Bezuglova', Andrey Gorovtsov', Elena Polienko?

'Southern Federal University, Rostov-on-Don, Russia, lola314@mail.ru
’Don Research Institute for Agriculture, Rassvet, Russia

The intensification of agriculture traditionally involves the application of high doses of
mineral fertilizers, but their use is limited by the lack of crop varieties, highly responsive to
fertilizer. There are also negative effects on the environment, including loss of humus and
heavy metal pollution of soils. The increase of doses of mineral fertilizers often becomes
biologically and economically impractical, because the additional yield from crops stops
growing at some stage. In this regard, the alternative methods of improving soil fertility and
crop yields have appeared, that are called collectively "biological farming". One promising
area is the use of preparations containing humic acids. The aim of this work is to study the
effect of humic preparation BioDon on soil biological activity.

Objects of study and experimental design. Humic preparation BioDon represents
an extract of dry Biohumus "Donskoy" - the product of processing manure and straw by a
technological worm population. Microbiological analysis of fertilizer Bio-Don has shown,
that the biological product contains cultures of microorganisms, valuable from an
agronomic point of view. The bacteria growing on nutrient agar were the most numerous,
with 78% of them belonging to the genus Bacillus, which are involved in the decomposition
of fresh organic matter. The rest of cultures were identified as gram-positive cocci,
presumably belonging to the genus Rhodococcus, or genus Micrococcus. However, the
total titer of the bacteria (10%) was significantly lower than that typically characteristic of
known microbiological fertilizers. Nevertheless, considering the combined effect of the
biologically active components of humic fertilizers and a set of soil microorganisms, a
stimulating effect of fertilizers on the development of beneficial microflora in soil could be
expected. The biological activity of soil after years of application of mineral fertilizers and
pesticides is unacceptably low. Field experiment was laid on ordinary carbonate
chernozem, on a 48 hectares experimental field. The experimental setup consisted of 6
variants: 1) Background + seed treatment with growth regulator Vigor Forte; 2)
Background + seed treatment with BioDon; 3) Background + preplant treatment of soil with
BioDon; 4) Background + 2-fold treatment of crops with BioDon (at tillering and booting
stages); 5) Background + preplant treatment of soil with BioDon + 2-fold treatment of crops
with BioDon (at tillering and booting stages); 6) Background (treatment with fertilizers
according to the regional recommendations).

Methods of research. The number of microorganisms belonging to different eco-
trophic groups was determined by the standard method of sowing soil suspension dilutions
on solid nutrient medium [6]. The quantity of the following groups of soil microorganisms
has been determined: bacteria that use organic forms of nitrogen (copiotrophic bacteria)
on peptone and meat extract containing nutrient agar; bacteria using mineral forms of
nitrogen in the environment on starch-ammonium agar (ISP-3); bacteria developing at the
expense of substances of the soil (pedotrophic bacteria) on soil agar; diazotrophic and
oligonitrophilic bacteria on Ashby nitrogen-free medium; soil fungi on Czapek agar
supplemented with streptomycin. Actinomycetes were also quantified, as the
microorganisms involved in the synthesis and decomposition of humic substances. They
were quantified separately on starch-ammonium agar and Hutchinson medium with
cellulose (cellulolytic actinomycetes). The activities of two soil enzymes - catalase and
invertase were also measured by gasometric and colorimetric method respectively
(Galstyan, 1974).
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Results and discussion. A comparison of the studied parameters was performed for
different variants of the experiment. The data are plotted as a percentage of change in

relation to control (Figure 1).
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Fig.1. Changes in the numbers of microorganisms belonging to different eco-trophic
groups under the influence of "BioDon" humic preparation
(* differences significant at p <0,05).

Preplant treatment of soil with the preparation (variant 3), especially in conjunction
with the treatment of plants (variant 4) contributes to the biological activity of the soil.
Stimulation of soil microflora population reached more than 150% for some groups of
microorganisms (e.g., fungi and cellulolytic actinomycetes). The development of these
groups may be important for successful mineralization of crop residues in the autumn-
winter period. But in the overall picture of the biological activity of soil these results should
not be underestimated. The determination of enzyme activity indicated that in the variants
including treatment by biologically active substances, the activity of catalase and invertase
has increased in comparison to the background. These enzymes are involved in the
decomposition of hydrogen peroxide, and in hydrolysis of polysaccharides. The increase of
wheat yield after using Bio-Don fertilizer ranged from 6.9 to 12.8 cwt / ha, that is up to 35%
compared to the background - mineral nutrition, according to the regional
recommendations.

Thus, the agricultural use of fertilizers and preparations based on humic substances
is an innovative direction, requiring close attention to these new, complementary to
natural, means to improve the productivity of agricultural plants and improve the soil
quality. A promising method for producing humic substances, characterized by the
presence of strains of beneficial microorganisms in the composition, is their extraction from
vermicomposts.
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The Effect of Organic Fertilizers on Humic Substances of Derno-
Podzolic Sandy-Loam Soils

Elena Bogatyrova, Taisiya Seraya, Olga Biryukova
Institute of soil science and agrochemistry, Minsk, Republic of Belarus, seraya@tut.by

Humic substances represent a complex multi-component polyfunctional system,
which being a largest accumulator of solar energy in biosphere, determines not only the
energy potential of soils and their suitability resource, but also the ecosystem stability in
whole. One of the most significant directions in assessing the generation and functioning
of humic substances is the study of transformation of their active components effected by
agrogenic load. Despite a large number of investigations devoted to this question area, in
this aspect the issues touching upon the dynamics of changes in the active part of humic
substances effected by organic fertilizers for a short period of time remain to be
underinvestigated.

The investigations were conducted based on the Held trial laid in 2010-2011 in two
fields of the Experimental Base named after Suvorov State Enterprise, Minsk region of the
Republic of Belarus on derno-podzolic sandy-loam soil (pHkc 5.5-5.6, organic matter
content — 2.21-2.41%, P,0s — 155-205 mg/kg, KO — 227-246 mg/kg of soil). The
investigations were conducted in the crop rotation link: corn — spring rape — winter triticale.
The dozes within the experiment were equalized by nitrogen at the rate of 150 kg of active
ingredient N/ha. The organic fertilizers were applied for the first crop of the crop rotation
link (corn). For revealing the directionality of changes in the qualitative and quantitative
factors of humus ingredients for a short period of time the soil samples were selected in a
year following applying the organic fertilizers. When monitoring the content of the humus
active part for extracting labile humic substances (Cnoy) there was used 0.1 M NaOH-
extract followed by determining humic and fulvic acids; the optical dense was determined
at wave length being equal to 430 nm.

A minimum content of labile humic substances (4473 mg/kg of soil) was noted in the
variant containing no fertilizers while fulvic acids dominated in the labile fraction the
quantity of which was 1.7 times higher than that of humic ones (Table 1).

Table 1. The Effect of Organic Fertilizers on the Content and Composition of Labile
Humic Substances in Derno-Podzolic Sandy-Lime Soil

Caen Cron. Cha Cfa
Variant gen., % OT | _ ma/mi % of % of |Cha/Cfa
% mg/kg Cotas E.m9™ | mg/kg Cgen mg/kg Cgen

With no fertilizers (control) | 1.28 | 4473 | 35.0 | 6.03 | 1652 | 12.9 | 2821 | 22.1 | 0.59

Cattle litter manure, 60 t/ha | 1.36 | 5733 | 42.1 | 5.85 | 2424 | 17.8 | 3309 | 24.3 | 0.73

Cattle liquid manure, 75 t/ha| 1.35 | 5934 | 44.1 | 5.33 | 2075 | 15.4 | 3858 | 28.7 | 0.54

Effluent, 30 t/ha 1.35 | 5339 | 39.7 | 5.92 | 2405 | 17.9 | 2934 | 21.8 | 0.82

HCPgs 0.09 | 536 214 325

The applied cattle litter manure significantly effected the lability activation of soil
humus by increasing the content of the labile fraction in absolute terms by 1260 mg/kg, in
relative terms — by 7.1%. The accumulation of labile humic compounds in a greater degree
was conditioned by humic acids a growth of which relative to nil treatment was equal to
47% as compared to 17% relative to fulvic acids. The data obtained prove a humate
directionality in the changes in the quantitative composition of the labile fraction of sail
humus as indicated by the extension of the ratio Cha/Cfa from 0.59 in the variant with
fertilizers up to 0.73 against the background of applying the litter manure. One could
observe a reduced extinction coefficient in labile humic substances Ec™™, which,
probably, was conditioned by the generation of «young» humic compounds with a
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developed peripheral structure due to soil enrichment with a greater quantity of plant
residues and bringing some quantity of «finished» humic substances against applying litter
manure while increasing the bioactivity of the derno-podzolic sandy-loam soil by 72%.

For the humic substances separated from the derno-podzolic sandy-loam soil, in the
variant with applying cattle liquid manure the picture is quite different: the substantival
composition of labile humic substances reached a maximum level (5934 mg/kg), which is
equal to 44.1% of a total soil carbon. In the system of humic compounds effected by
applying liquid manure a dominance belongs to fulvic acids as distinct from the variant of
applying the litter manure. When comparing the two variants against each other it was
found out that the content of this fraction increased by 549 mg/kg while the quantity of
humic acids credibly reduced by 14%. On the fraction level of humic substances such
increase in labile fulvic acids in this variant might be caused by more intensive course of
the decay and neoplastic processes in humic substances due to the activation of soil
microflora metabolic activity (the bioactivity level of sandy loam soil reached 194%). In so
doing in the soil comparatively «young» humic substances were generated, which are
characterized by less fused aromatic ring with a branched aliphatic structure. The
prevailing participating stake of fulvic acids in the total amount of humic substances and,
as consequence, accumulation of less humified substances are indicated by the factors
Cha/Cfa (0.54) u Ec™'™ (5.33), the value of which reached a maximum level a posteriori.

Another regularity was obtained when applying the effluent. Such fertilizers procured
a meaningful increase in the content of labile humic substances (by 19%) relative to a
control. In so doing as compared to the variants when the litter and liquid manures were
applied, the level of accumulation of such fraction in a sandy loam soil was characterized
by a minimum factor. As far as the changes in the qualitative composition of labile humic
substances effected by the effluent it was found out that the content of fulvic acids virtually
did not change as compared to the variant with no fertilizers. The content of labile humic
acids reached 2405 mg/kg, and this is commensurable with their content in the variant
when litter manure was applied. Such increase of share of humic acids in a total labile
fraction amount was determined by the ratio Cha/Cfa, for which in this variant a highest
rate was obtained — 0.82. However, it is apparently untimely to ascertain that of all organic
fertilizers applied the effluent in a greatest degree fosters the humus formation process
flowing in humate direction. The biological diagnostics has demonstrated that when
applying such fertilizers a maximum biological activity of the sandy loam soil was noted. In
this connection it can be assumed that against the background of most intensive
microbiological activity one could observe intense mineralization of chemically less
complex compounds (in such case fulvic acids), the fraction of which turned to be least
stable, which is to some extent proves zero changes in this fraction content as compared
to the variant with no fertilizers. Resulting from soil microflora activation on the one hand
overmineralization of more “mature” humic acids is probable due to which they are losing
their active aliphatic fragments when enriched by inert aromatic structures. On the other
hand, the cutaneous new growth of chemically «immature» humic acids with a shortcut
structure, which by their properties are close to fulvic acids. From the agronomical point of
view neither of them possesses a high value.
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Method for Metal Recovery from Acid Mine Drainage Using
a Peat-Humic Agent

Anna Bogush’, Vladimir Voronin?, Vera Tikhova®, Gennadiy Anoshin’

"Institute of Geology and Mineralogy SB RAS, Novosibirsk, Russia, annakhol@gmail.com
2Planeta-Ra Ltd, Novosibirsk, Russia

*Institute of organic chemistry SB RAS, Novosibirsk, Russia

The waste products of the ore mining and processing industry usually dispose to
landfield where they are oxidized by atmospheric oxygen and microbial activity in the
presence of water, forming acid mine drainage (AMD) with potentially high concentrations
of SO4%, Fe, Al, Zn, Cu, Cd, Pb, Ni, Co, Cr and other elements (Nordstrom and Alpers,
1999; Lottermoser, 2007; Nordstrom, 2011). AMD is the largest environmental problem
facing the world mining industry. For instance, AMD discharging into streams, rivers, lakes
and the ocean causes serious degradation of water quality and kill or stunt plants and
damage other aquatic organisms (Nordstrom 2011).

The given work focused on solving the fundamental problem of environmental
geochemistry and material science related to developing a new environmentally safe and
potentially cost-effective method for AMD remediation and extraction of strategically
important metals using new humic agent derived from peat. A liquid peat-humic agent
(PHA, Bogush and Voronin, 2011), developed by mechanical, chemical, and thermobaric
treatment of peat from the Krugloe deposit (Novosibirsk region, Russia), can effectively
neutralise acid mine drainage and treat it from potential pollutants (e.g. Fe, Al, Zn, Cu, Pb,
Cd, Ni, Co and Hg) forming metal-organic residues. Organic matter can be removed
completely from metal-organic residues by heating at the temperature range (450-500°C).
The metal-concentrated residues after thermal treatment generally contained aggregates
with different size range (20-350 ym) mainly composed of metal oxides and sulphates.
Thermal decomposition of organic matter contained in the PHA and metal-organic
residues was an exothermic process with significant calorific value (9-15 kJ/g).

A new schematic technological process for metal recovery from AMD using the peat-
humic agent with subsequent solid/liquid separation and thermal treatment of solid metal-
organic residue was proposed, which is economically and ecologically preferable to
general AMD remediation (patent N2011139274, RU). This new method can solve three
problems: 1) effective treatment of AMD from potential pollutants (e.g. Zn, Pb, Cu, Cr, Ni,
Cd, etc., 70-99% recovery); 2) production of treated water which can be reused in mining
industry; 3) extraction of strategically important metals (Cu, Zn, Pb, Ni, Co, Ag, Au, etc.)
from AMD.

This research was financially supported by the Russian Foundation for Basic
Research (grant 11-05-12038-o0fi-m-2011) and OPTEC LLC.
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HS Evolution in Humification Process

Serafim Chukov
The St.-Petersburg state university, 199034 St.-Petersburg, Russia

HS are obligatory participants of not only terrestrial and water ecosystems in small
biological circle, but also and in the big geological circle at a level biosphere and
geosphere as a single whole. Although quantitatively they compose a little more than half
of soil organic matter content in soils and ground waters, their role in functioning of
containing them ecosystems immeasurably exceeds their quantitative participation.

HS are the unique natural accumulator of the biochemical energy created by green
plants during the uptake the of Sun energy due to photosynthesis. In this connection the
problem of estimation of evolutionary trends of HS is important not only for soil science,
but also for a lot of related subjects: biology, geology, etc.

We carried out researches of soils HS structurally functional parameters in soils of
natural climatic belts from taiga up to a forest-steppe and steppe. Investigations have been
compiled both in natural, and antropogenically altered soils - arable and buried. The data
about HS molecular structure obtained by 13C-NMR and ESR) and the results of studying
the important functional parameters of HS (Chukov 2001; Orlov, Chukov 2004), allow to
formulate the basic stages of their evolution in soils.

According to the Prigozhin’s theory nonequilibrium the noise induction transitions
with formation of the spatial dissipative structures arising in the fluctuating circle and with
use of a conceptual framework of supramolecular chemistry it was allocated three stages
of formation of a spatial lattice of the self-organizing systems (in our case of HS).

First "template" stage of small-scale fluctuations. Formation and disintegration of
simplest "short-liveding" of associates from atomic clusters or molecules. The minimum
extent of complementary binding of the monomers occluded by the hydrophilic part on a
surface of a mineral matrix.

Second stage of "self-organization" of system (mid-scale fluctuations). Formation of
stable cluster ensembles of pro-humic substances in the form of short chains, microlayers
and microframeworks on low-energy not covalent bonds. In case of larger molecular
systems occluded on a surface of a mineral particle — complementary form from molecules
of two - or three-dimensional associates in a look the supramolecular ensembles.

Third stage of "self-assembly" (large-scale fluctuations and autocatalysis
phenomena). Complementary three-dimensional condensation or free radical
polymerization of cluster superpredecessors or  supramolecular ensembles of HS.
Formations of global macromolecular structures of HS - process "actually hymifications".

The third stage of HS evolution is connected with processes of the further
transformation and humification the frame structure of "raincoat" in a direction of selection
of biothermodynamically steady products. These processes are especially accelerated in
conditions of sharp deficiency of fresh residues and lead to strong polycondensation of
macromolecules, formation of polyaromatic systems, growth of interface to simultaneous
increase in quantity free electrons. Formation and relative accumulation of such
polycondensed structures of coal type was observed by us at studying spectra 13C-NMR
humic acids in arable and buried soils (Orlov, Chukov 2004). For structures of such type
appreciable decrease in biochemical and physiological activity is tipical.

It is possible to draw a conclusion, that at this evolutionary stage properties of HS are
determined not so much by functional groups, but the general features of redistribution of
electronic density in molecular structure of HS.

On the basis of the analysis of processes of evolution and definition of a level of HS
biothermodynamic stability it is possible to create correct forecasts of their behavior during
the change of biohydrothermal conditions of humification which can be result of change of
land use or global climate change.
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Behavior of Soil Humic Acids in Changing Environment

Maria Dergacheva
Institute Soil Science and Agrochemistry SB RAS, Novosibirsk, Russia, mid555@yandex.com

Soil humic acid is a natural component that permits us to diagnose of environment
state and human impacts, as well as to fix climate change by using their composition,
structure and properties. This is possible because the soil humic acid is a natural open
self-regulating system. Soil humic acids respond to external influence and reflect them in
the composition and structural changes. They have the ability to restore the properties
inherent to them before exposure. At the same time they can to preserve encoded in the
composition, structure and properties the information about the conditions of their
formation for a long time even in the active surroundings condition. Any structural features,
configuration, availability and value for the individual and other reactive groups, the
composition and the ratio of the elements, optical, chemical, physic-chemical and other
properties of humic acids that adequately reflect the specifics of the environment or its
components (vegetation, climate, individual climatic characteristics etc) can be a source of
information about the state of the environment. J. Ellington (1974) pointed out that the
information source may be a molecule or part of it, the latter may lie in the overall
structure, and in the stereo chemical configuration.

Analysis of humic acids behaviour at change of their functioning ecological conditions
was based on a database of ecology-humus relations. The database contains information
on the composition, structure and properties of several thousand units of humic acids
formed with different combinations of ecological parameters of environment. Ecological
conditions of formation and functioning of humic acid are presented primarily information
about climatic characteristics at specific points in the location of each individual section.
Climatic indices were calculated according to established relationships with their height
above sea level (taking into account the exposure). The database also contains
information on the parent material, the situation in the relief and absolute age obtained by
the radiocarbon method. The volume of data in the database has allowed selecting to
realize one of main principles of ecology: the analysis of monofactorial lines. Monofactorial
series were chosen for revealing variability of humic acid composition, structure and
properties in connection with influence of separate parameters of a climate, economic use
or time

Laws of humic acid behavior have a common orientation in relation to climate change
in the annual cycle and long-term trends. Quantitative changes of soil humic acid
characteristics arid and humid areas are significant differences under the same influences.
Gradations of considered signs of humic acids on their significance for identifying changes
in ecological conditions at various levels are proposed.

The most convenient, express and reliable parameters of humic acid composition,
structure and properties for the decision of the questions connected to their behaviour in
the ecological environment with varied parameters, are their characteristics precisely
reacting to local specificity of conditions (spectra in ultra-violet, visible and infra-red areas,
spectra of fluorescence, °C AMP and 'H AMP, a ratio of amino acid different groups, a
degree of hydrolyzability, a saturation nitrogen and others). The set of used humic acid
parameters depends on the decision of individual questions within the framework of a
problem of behaviour of this natural component in varying ecological conditions of the
natural environment
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Rivers and estuaries are links between land and the Ocean. Terrigenous organic
matter exported to the seas has a large impact on the carbon cycle. Dissolved organic
matter (DOM) plays an important role in the regulation of aquatic ecosystems. The Arctic
Ocean is relatively small (~1% of the World’'s Oceans by volume) and receives 11% of the
world river runoff. Studies on estuarial processes of the arctic rivers have an additional
value due to changing hydrology of the large arctic rivers and permafrost degradation
processes within watersheds of these rivers caused by changing climate. Changing
discharge will potentially affect biogeochemistry of the coastal seas in the Arctic.

In our study we questioned conservative properties of DOM in the Lena River -
coastal Laptev Sea transition. We studied 4 transects in the coastal Laptev Sea around the
Lena Delta. We observed strong stratification of water masses. In studied transects the
thermocline was located on 5-10 m depths. The transition was often very sharp with
decrease of ~7°C in temperature and increase of 8 in salinity. We analyzed dissolved
organic carbon (DOC) and particulate organic carbon (POC) concentrations along
salinity/temperature gradients in the estuary and dynamics of the compositional changes
of DOM molecular pool. Molecular characterization was done using Fourier Transform lon
Cyclotron Resonance Mass Spectrometry (FT-ICR MS) with its ultra-high mass resolution
and exceptional sensitivity.

Quantitatively, DOC showed conservative mixing of riverine and marine DOC with

hidden consequences of estuarial environmental processes. POC had a tendency to sink
via precipitation in the low salinity regions of the Lena River Estuary. DOM molecular
complexity increased with growing contribution of marine DOM. Magnitude weighted
elemental ratios linearly changed from 0.55 to 0.52 for O/C, from 1.09 to 1.15 for H/C and
from 235 to 105 for C/N with increasing salinity. Non-linear multidimensional scaling
(NMDS) exposed salinity as a good explanatory variable which “shaped” molecular
complexity of DOM. We characterized linearity of peak magnitude~salinity dependences
and used it as a measure of DOM molecular reactivity in the river-sea transition. 27% of
DOM molecular components had strongly conservative behavior, 32% were moderately
affected by estuarial processes, and 41% were actively involved.
Thus, transformations of DOM in the Lena River are rather qualitative than quantitative.
Molecular formulas with non-conservative behavior highlighted biogeochemically active
organic compounds. These compounds are potential targets in exploration of estuarial
processes on molecular level. Interpretation of DOM compositional changes as result of
estuarial processes is the aim of further studies.
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Perspectives of Organic Agriculture in Siberia

V.l. Fedoseev, A.A. Butov
Alpha-Group Ltd., Novosibirsk, Russia, fulvic@bk.ru

1. Actuality of organic or bio-agriculture development in Russia and Siberia can be
determined by several circumstances:

- stable growth of demand for high-quality foodstuff by urban population of the
country, including products with “Bio” mark;

- availability of sources for organic or bio-agriculture in mid-latitude and southern
regions of Russia, that make it possible to scale organizational development of bio-
agriculture;

- stable growth of demand for organic foodstuff in the world market, and, first of all,
in Europe, China and Japan;

- availability of Russia-invented innovation technologies and agricultural bio-products
that yield in development of organic or bio-agriculture based on high efficiency and
production capacity.

2. Regional localization of organic agriculture is generally determined today as:
localization of vegetable growing and horticulture in the country, volume of regional needs
and demand for minimization of logistics costs in the process of organic products delivery.

3. Basic locations of organic agriculture in Siberia are suburbs of big cities, i.e.
suburban vegetable gardens and suburban livestock farms.

4. Specifics of suburban regions of big Siberian cities (such as Novosibirsk,
Kemerovo, Novokuznetsk, Tomsk, Krasnoyarsk, Irkutsk, Chita, Ulan-Ude) can be
characterized by distinct ecological problems of the territories, as well as by polluted and
diseased soils of farmlands.

5. The main cause for degradation of suburban farmlands of Siberia is closely
connected with intensive technogenic influence of the cities and energetic represented by
coal thermal power stations and plants (TPS & TPP) linked to big cities.

6. Coal energetic is the main source of pollution, first of all, heavy metals and
radionuclides pollution of the territories linked to big cities within a range up to 150 km.

7. For example, one average-capacity boiler unit of a thermal power station
generates up to 8 tons of mercury salts, that are exhausted into the atmosphere in the
form of smoke and are deposited over the wind rose-range territories. Those are mainly
territories of suburban farmlands.

8. The program of organic agriculture of the Siberian regions supposes application of
a number of investigations: determination of big-cities’ suburban farmlands condition,
determination of soil-pollution types, elaboration of sanitation technologies for different
types of polluted soils (re-cultivation).

9. Progarms of re-cultivation of suburban farmlands designated for forming-up of
organic agriculture undertakings should acquire a status of State Regional Programs.

10. We suggest to approbate and elaborate methods of farmlands re-cultivation
based on humic complexes usage as the most effective technology of re-cultivation and
rehabilitation of pollution-impacted areas (heavy metals, pesticides, herbicides, oll
products, heavy organics, etc.) Practical experience of soils detoxication by humates is
extremely encouraging.
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11. Scientific objectives connected with elaboration of methods of farmlands re-
cultivation and rehabilitation by means of humic complexes application include the
following themes:

- investigation of characteristics in the process of chelation by humic products of
different types and origin, obtained as a result of different technologies application.
Identification of humic products with best chelation features for further application of those
for oils sanitation.

- testing of technologies application of humic products with best chelation features in
the process of re-cultivation of territories (aquatic areas) and oils sanitation.

- elaboration of realization schemes of territories (aquatic areas) and oils sanitation
on the basis of combination of technological operations of oils (and water basins) humic
treatment, as well as elaboration of special agrotechnical measures for organic
agriculture.
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BnusaHune npenaparta «ryMM.HM,q» Ha Xn3HeneATesribHOCTb pPa3JIM4HbLIX
BUAOB BepMUKYIbTypbl

A.A. lencyH
"ocypapcTBeHHOE BhicLLee y4yebHoe 3aBefeHne «YKpanHCKnin rocyaapCTBEHHbIN XUMUKO-
TEXHOITOrM4YeCcKMn yHmBepcuteT», [lHenponeTpoBcK, YKpanHa, agejsun@mail.ru

B npouecce ytunmsaumm cenbCKOXO3SANCTBEHHbBIX OPraHMYeckMx OTXOAOB MEeTOAOM
BEPMUKYNbTUBMPOBaHNSA obpasyeTcs OMOrymyc, B KOTOPOM HaKanmvMBalTCs BellecTBa
NYMUHOBOW MpUpoabl U MOXeT BbiTb LeHHbIM BuoygobpeHnemM, a Takke HakannmBaeTcH
3HauMTenbHOe Konu4yecTtBo Buomacchl Yepsen. bromacca BepMUKYIbTYpbl MOXET ObiTb
MCnonb3oBaHa B KadecTBe JieyebHbIX npenapaTos, NULLEBON U KOPMOBOW O00aBOK, Tak
Kak copepxaHue 6ernka B HerM MOXeT BapbupoBaTbcs oT 60 oo 85%, B 3aBMCUMMOCTU OT
Buaa. Ona yeBenuyeHna KonuyectBa Omomacchl 4epBen HeobXo4MMO aKkTUBUPOBAaTb
npouecchbl UX XusHeaeaTenbHOCTU. B kayecTBe akTmBupylowmx 00OaBOK NepCneKkTUBHO
MCNonb30BaHME FYMUHOBLIX MpenapaToB, KOTOpble 0bnagarT BbICOKOW Guonornveckom
aKTUBHOCTbIO, CMNOCOBHbI NErko NPOHNKaTb Yepes KIeTouHble MeMbpaHbl.

B kayectBe 06bekTOB UccregoBaHna Obinu BbibpaHbl ABa BUAA BEPMUKYIbTYPbl —
KpacHbIn kanndopHumnckmin yepsb (KKY) n pyccknin mockosckun rubpug (PMI7), ns kotopbix
Oblnn copMUPOBaHbI YeTbipe OMbITHbIE FPYNMNbl U OAHA KOHTponbHaa no 50 ocoben B
Kaxxgon. [MutaTtenbHbiM cybCcTpaToOM chnyxuna cmecb (epMEeHTMPOBaHHbLIX HaBoO3a
KPYMNHOro poraToro ckota C MOACOSTHEYHOW y3ron B COOTHoweHun 9:1 (KoHTpons). B
cybecTpaThl ANg onbITHLIX BapuaHToB | — IV pobaBneHbl pacTBOpblI FYyMUHOBOIO npenapara
«'ymunua» B cnegywowmx KoHueHTpaumsx: 0,01%, 0,005%, 0,001%, 0,0005%
cooTBeTCTBEHHO. O XMU3HEOeAaTeNnbHOCTU 4YepBerW Cyaunu  no KonmyecTBy ocobewn,
KOTOPbIX NOACHUTBIBANM B COOTBETCTBYOWME nepuoabl — 7, 14, 21, 35 aHen.
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PucyHok 1. JnHamuka pa3BuUTUS KPacHOro KanndopHUIMCKOro vYepss (a) n
pyCCKOro MockoBckoro rmbpuaa (6).

—o—K —0—0.01 ——0.005 —o— 0.001 —x— 0.0005

Pesynbtatel MccrenoBaHus rnokasarm (puc.1 a), Yto MCrornb3oBaHWe yMVMHOBOMO Mpernapara
«'yvmmoy B koHueHTpaumsix 0,0005% 1 0,001%, nosbiwaeT BobkmeaeMocTb KKY Ha 35% 1 22% k 35 gHio
pa3suust. OgHako npu KoHueHTpawim 0,005% n 0,01% nponcxoout  CHKEHVE BbDKBAEMOCTU YepBei
oTHooUTENBbHO KOHTpons Ha 17% un 26,8%. BeegeHve B numatenbHbldi CyOCTpaT npenapara B
koHUeHTpaumsix 0,001%, 0,005% 1 0,0005% okasbIBaeT akTVBMpYHOLLIEE AECTBUE Ha BEpMUKYTBTYPY PMI,
YTO MPOSIBIISETCA B MOBbILLEHM BbPKMBaeMOCT ocoben Ha 42,9%, 23,8% n 19% COOTBETCTBEHHO.
M"ymurng, B koHueHTpaumm 0,01% yrHeTtaeTt passumie PMIT, Tak Kak B 3TOM CiTyHae BbbKBAEMOCTL 0CO0EN K
KOHLY HabrtogeHns cHwkaetcsa Ha 23,8% (pmuc.1 6). Takmm 0Bpas3om, B HACTOSLLEM WMCCREOOBaHAN
YCTaHOBSEHO, YTO KoHUeHTpaumm Mymmrivaa 0,0005% gna KKY u 0,001% ans PMIT mMakcumvarisHO
00eCreumBaloT VX XUBHEOEATENBHOCTL M MOMYT ObITb UCMONL30BaHbI B AarNbHENLLEM S8 MCCIIEA0BaHUS
MPOOYKTVBHbIX 1 PEMNPOOYKTVBHBLIX KAHECTB HEpPBEN.

*HayuyHbii pykoBoauntens — npodp. Crtenyenko J1.M., [IHenponeTp. roc. arpapHo-
SKOHOMUYECKUN YH-T.
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Application of Research Methods of Soil Organic Matter to Assess the
Technical Properties of Biochars

Kamil Giniyatullin, Elena Smirnova, Boris Grigoryan, Albina Valeeva
Kazan Federal University, Kazan, Russia, Ginijatullin@mail.ru

Currently, there is an increasing interest in the using of biochars produced pyrolysis
processing plant residues of different origin as a perspective meliorants. Biochar
application allows you to simultaneously solve the two major problems of our time: the
long-term improvement of soil fertility and the need sequestration carbon atmosphere. The
use of biochar in these aspects determines the need to of develop a set of methods of
assessing the technical properties that allow to predict the behavior of biochar in the soils
of different origin. The purpose of this study is to evaluate the possibility of using the
methods developed for the study of soil organic matter (SOM) for the characterization
properties of biochars.

Biochars are made from a variety of woody and herbaceous material, in different
modes of heating were kindly provided by Dr. M. for Bayan (Department of Agriculture and
Environmental Sciences, Lincoln University, Missouri, USA). Samples were subjected to
pyrolysis technology developed by Dr. M. Bayan, in two temperature ranges: «high
temperature» - 400-600 ‘C, «low temperature» - below 400 ‘C. The total organic carbon
content in the samples determined by dry combustion varies from 57,2 to 86,3%
(coefficient of variation is V = 12,7%), total nitrogen content is from 0,17% to 0,90% (V =
53.9%). Also ratio of gross carbon to nitrogen varies (V = 65,6%), the meaning of which is
much higher than in the poorest nitrogen plant residues in average. Sampling of biochars
can be assessed as sufficiently homogeneous according to content of total carbon, but a
very different quality of SOM content and mineral elements.

For general characteristics of the properties of biochars they used the method of step
oxidative degradation by Chan (Chan et al., 2001), which combines the method of sall
oxidation with potassium dichromate at different concentrations of sulfuric acid (modified
method of Walkey-Blake) with the determination of total carbon content of dry incineration.
The method involves the allocation of 4 fractions of OM by exposure oxidizability.
Fractions 1-3 are calculated from the difference between the content of organic carbon
oxidized with potassium dichromate at concentrations of H,SO4 12 N, 18 N and 24 N.
Faction 4 is the difference between the total carbon content determined by dry
combustion, and carbon is oxidized with potassium dichromate at a concentration of 24 N
H2S04. To characterize the labile fraction of biochar samples they used method of
extraction with hot water extract (Korschens et al., 1990), and rapid method for the
determination of organic carbon extracted with a mixture of Na;P,O7-NaOH (Kononova,
Belchikova, 1961). All used methods have been modified and adapted to the
characteristics of the physical properties of biochars.

Analysis of the data shows that the content of readily degradable OM (fraction 1 by
the method of Chan) and srednerazlagaemogo (fraction 2) is the maximum in the samples
obtained by pyrolysis at low temperatures of herbaceous plant residues and willow. The
content of these fractions in the samples obtained at high temperatures (> 600 °C) is
approximately at the same range, but is also highly variable. The coefficient of variation
calculated on the options «high temperature» is for a fraction 1 is 55,8%, for a fraction 2 is
34,9%, indicating a high degree of dependence of the content of the active fractions of
SOM in the form of biochar from the source material. Any laws could not be detected on
the content of fraction 3 (hardly OM). The low content of non-oxidizable by potassium
dichromate in 24 N H,SO4 (fraction 4) of the biochar is typical for the samples obtained by
pyrolysis at low temperatures of herbaceous plant residues and willow. In biochars
produced from the same material at high temperatures (> 600 °C), the fraction 4 is
significantly increased and becomes comparable with other biochars. The coefficient of
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variation calculated on the options «high temperature» is for the fraction of 4%, which can
be regarded as a lack of significant effect on the content of potassium dichromate non-
oxidizable fraction of OM and properties of the raw material using high technology pyrolytic
treatment.

The results of determination of carbon content extractable with hot water and
extracted with a mixture of NasP>.O7-NaOH of biochars of different origin show that the
content of labile OM is maximum in samples obtained by pyrolysis at low temperatures of
herbaceous plant residues and willow. In the samples obtained by pyrolysis at high
temperatures the labile OM is sufficiently homogeneous. It is shown that the organic
carbon content of hot water and extracted with a mixture of Na;P>.O7-NaOH is closely and
statistically significantly correlated with each other and with a content of fractions 1 and 2
obtained by the method of Chan. There is a statistically significant inverse correlation of
content between tight carbon emitted by boiling and by treatment with Na;P».0O7-NaOH with
the content of non-oxidizable fraction (fraction 4 by the method of Chan).

Conclusion. Chan method developed to evaluate the oxidizability of SOM, can be
modified to assess the oxidizability OM biochars. Separation of OM into 4 fractions (easy-,
medium-, and hardly a non-oxidizing) can be informative, and used for the technical
evaluation of biochars of different origin as promising components for application to the
soils. The results of the analysis may be useful for predicting the behavior of biochars in
high biochemical activity of soil microflora, since it is assumed that the treatment of SOM
oxidizing reagents can be considered as an imitation of biochemical degradation, which
largely is also an oxidation process. The content of organic carbon extracted from biochars
with hot water and a mixture of NasP,O7-NaOH, which has a close correlation with the
content of OM fractions determined by the method of Chan, can be used for indirect, but a
quick and easy procedure feasible evaluation of various properties of biochars.

The part of this work was performed according to the Russian Government Program
of the Competitive Crowth of Kazan Federal University and the part of this work was
supported by the Russian Foundation for Basic Research (projects Ne 14-04-01599).
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NMpumeHeHne MeTOAOB UCCNEAOBAHUA OPraHN4YecKoro BelecTsa no4s
ANA OUeHKN TeXHUYeCKMX CBOUCTB Ouoyrneu

Kamunb Mmuunatynnud, Enena CmupHoBa, Bopuc MpuropbsiH, AnbbuHa Baneesa
KasaHckun dbegepanbHbin yHuBepceuTeT, KaszaHb, Poccus, Ginijatullin@mail.ru

B HacTosllee BpemMsi Bo3pacTaeT MHTEPEC K MCNONb30BaHMIO BMOoyrnen, nonyvyaemMblx
NMPONN3HOM nepepaboTKON pacTUTENbHbIX OCTATKOB Pa3fIMYHOrO NMPOUCXOXOEHUSA KakK K
nepcnekTUBHbIM MenuopaHTam. lNpumeHeHne Buoyrnsa No3BonseT 0QHOBPEMEHHO pellaTb
ABe BaxkHeunwme npobrnembl COBPEMEHHOCTU: OONTOBPEMEHHOE Yry4lleHne nnoaopoauns
No4YB U HeOBXOAMMOCTb CeKBecTpaumu yrrnepoaa atmocdepsl. Vicnonb3oBaHue Guoyrnen
B [AaHHbIX acnekrtax onpegenser HeobxoaMmocTb pa3paboTkM KOMMfekca MeTonoB
OLIEHKM UX TEXHUYECKUX CBOWCTB, MO3BOMSOLMX NPOrHO3MpoBaTb nosefeHne Guoyrnen
pasnNMYHOro NPoOUCXoXxaeHus B noysax. Llenb gaHHoOM paboTbl OLEHUTb BO3MOXHOCTU
MCNONb30BaHMUS METOA0B, pa3paboTaHHbIX AN UCCNegoBaHMS OpraHM4YecKoro BellecTsa
(OB) noyB Ans xapakTepuCTUKM CBOMUCTB Broyrnen.

Emoyrnm, NPUIroToBIIEHHbIE W3 pPa3fiMvHbIX ApeBEeCHbIX U TPaBAHUCTbIX MaTepunanos, B
pasfnMyHbIX pexumax HarpeBa Obinn nbes3HO npegocTaBneHbl Ans paboTtbl goktopom M.
BanaHom (cdhakynbTeT CenbCKOro XO03sIMCTBa WM 3Konoruw, yHusepcuteT JlnHkonbHa, Mwuccypw,
CLUA). O6pasupbl 6bIM NogBEPrHyTbl NMUPONM3Y, NO TEXHOMOrnu, paspabdotaHHoOW gokTopom M.
BanoHom, B OBYyX TemnepaTypHbIX AnanasoHax: «Bblicokas Temnepatypa» — 400-600 ‘C, «Hu3kas
Temnepatypa» — Huwke 400 °C. Obwee copepxaHne yrnepoga B obpasuax, onpeaeneHHoe
METOAOM CYyXOro CXuraHud, BapbupyeT B npegenax ot 57,2 % po 86,3 (koadduumeHT
Bapuauun coctaensetr V=12,7 %), cogepxaHue obwero asota ot 0,17% po 0,90 %
(V=53,9%), TaKk >e CcunbHO BapbupyeT OTHOLIEHME BaroBOro yrrnepoga K asoTy
(V=65,6%), 3HayeHne KOTOPOro B cCpegHEeM Ha NOpsAoK u Gonee Bblle, YeEM CambiX
OedHbIX a30TOM pacTuTenbHbiX oOcTaTkax. Bbibopka o6pasuyos Ouoyrnen Moxet
OLeHMBATbCS KakK [OCTaTOYHO OQHOPOAHAsA Mo coaepxaHuto obLero yrnepoga, Ho CUNbHO
oTnnyarwascs kadectsy OB 1 cogepxaHuto 305bHbIX 3NIEMEHTOB.

[nsa obwen xapakTepucTUkn CBONCTB BUoyrnen ncnonb3oBanuM MeToq CTyrneH4YaTomn
okucnutenoHon gectpykumm no Xany (Chan et al., 2001), koTopbii 06beguHAET MeToq,
OKMCNEHUS NOYBbI BMXpOMATOM Kanusi Npu PasnUYHbIX KOHLEHTPaLMSX CEPHON KUCIOThI
(MmoandmumnpoBaHHbIn MeTOoa Yonku-bnenka) ¢ onpegeneHnemMm cogepxaHusa obLiero
yrnepoga MeTogoM Ccyxoro cxuraHus. Metoa npegnonaraet BblaeneHue 4-x gpakumm OB
MO NOABEPXKEHHOCTU oKMcnsieMocTn. Ppakumm 1-3 paccunTbiBalOTCA MO pasHULE Mexay
coaepXXaHMem OpraHM4yeckoro yrriepoga, OKuMcnsiemoro OuxpomaTtom Kanusa  npu
KoHueHTpaumsax HoSO4 12 H, 18 H 1 24 H. Dpakumsa 4 — Kak pasHuLa Mexay coaep)KaHmem
obwero yrnepoaa, onpeaensaemor METOLO0M CYXOro CUraHus, 1 yrnepoaoMm, OKUCNSeMbIM
Onxpomatom Kanus npu KoHueHTpaumm HoSO4 24 H. Ons xapakTepucTtukm nadbunbHoun
dpakumn obpasyoB Ouoyrnen umcnonb3oBanu MeToq 3KcTpakumm OB ropsyen BOLOMN.
(Korschens et al., 1990) n metog, yCKOPEHHOIro onpeaeneHns cogepXaHns OpraHn4yecKkoro
yrnepoga umssnekaemoro cmecbto NasP,07-NaOH (KoHoHoBa, Benbumkosa, 1961). Bce
MCNOMb30BaHHbIE MeToAbl ObINMKM MOoAUMULMPOBaHbI U afanTUpPoBaHbl K OCOBEHHOCTAM
du3nyecknx cBOMCTB BUoyrnen.

AHanua3 gaHHbIX nokasbiBaeT, cogepxaHune nerkopasnaraemoro OB (dpakums 1 no
meTogQy XaHa) W cpegHepasnaraemoro (pakums 2) MakcumanbHO B obpasuax
MONYYEHHbIX MUPOMN30M MNPU HU3KUX TemnepaTypax W3 TPaBSAHUCTbIX pPaCTUTENbHbIX
ocTaTkoB U MBbl. CogepxaHme AaHHbIX dpakunin B obpasuax NosyYeHHbIX Mpu BbICOKMX
Temnepatypax (>600 ° C) HaxoguTcs NPUMEpPHO B OLHOM [AMana3oHe, HO TaKkKe CUMbHO
BapbupyeT. KoapduuneHT BapuaumMm pacCyYMTaHHbIN MO BapuvaHTaMm  «BblCOKas
TemnepaTtypa» coctaBnder gnsa dpakumm 1 - 558 %, dpakumm 2 — 34,9%, 4TtO
CBMAETENbCTBYET O BbICOKOM CTEMNEHU 3aBUCMMOCTU CoaepXaHna akTuBHbIX dopakumn OB
B Ouoyrnsax OT Buaa wucxogHoro wmartepumana. [lo copgepxaHuwo  dpakuum 3
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(TpyaHopasnaraemoe OB) kakmx nnMbo 3akOHOMEpPHOCTEW BbISBUTbL He ypaetcs. Camoe
HU3KOe COoAepXaHue Heokucrnsemonm Ouxpomatom kanma B 24 H HySO, vactm OB
ovoyrnen (dppakums 4), xapaktepHo B obpasuax nosyYeHHbIX MUPOSIM30M MPU HU3KUX
TemnepaTtypax M3 TPaBAHUCTbIX PaCTUTENbHbIX OCTAaKOB W WBbl, OOHAKO B OGuoyrnsx,
MONYyYeHHbIX U3 JaHHOrO MaTepuana npv BbicokMx TemnepaTtypax (>600 °C) copepxaHue
dpakuMm  3HAYMTENbHO YBENMYMBAETCA W CTAHOBUTCA COM3MEPUMMbIM C  ApPYrumMu
ovoyrnamn.  KoadbdumumeHT Bapuaumm pacCYMTaHHbIN MO  BapuaHTaM  «BbICOKa
TemnepaTypa) cocTaBnseT Ans gaHHou dopakumm Bcero 4%, 4To MOXeT pacLeHMBaTbCs
Kak OTCYTCTBME CYLLECTBEHHOIO BIUSHUS Ha COAepXaHwe HeoKucrseMon BGuxpomaTom
kKanua  ¢pakumm OB  cBOWCTB  MCXOAHOro  MaTepuana npu  UCMNOJSib30BaHUU
BblCOKOTEMMNEpPaTyPHbIX TEXHOMOIrMM NUPONUTUYECKON 06paboTKK.

PesynbTaTtbl onpegeneHns cogepXaHusa yrnepoga MU3Briekaemoro ropsden Bogon u
nspnekaemoro cmecbtdo NasP,07,-NaOH un3 0Ouoyrnen pasnmyHOro npPOUCXOXOEHUS,
NOKa3bIBalOT, YTO coaepkaHne nabunbHoro OB mMakcMmanbHO B obpasuax nosnyyYyeHHbIX
MMPONN30M MPU HU3KNX TemnepaTypax U3 TPaBAHUCTbIX pacTUTENbHbIX OCTaKoB U MBbI. B
o6pa3suax nonyyYeHHbIX NMPONIN30OM MPU BbICOKUX TEMMNepaTypax cogepkaHne nabunbHoro
OB poctatodHO ofgHopogHoe. [lokaszaHo, 4YTO cogep)kaHue OpraHu4eckoro yrrepona
nspnekaemoro ropsden Bopon u cmecbio NasP,07-NaOH, TecHo un craTuctnyeckm
3Ha4YMMO KoppenupyeT mexay cobon n ¢ cogepxaHunem dpakumm 1 n 2 nonyyvyaembix no
meTony XaHa. Habniogaetca obpaTHas CTaTUCTUMYECKM 3HaYMMas TecHas Koppensuus
coaepxaHua yrnepoga BblgensemMoro kunadyeHmem n obpabortkom cmecbio NasP,0O7-NaOH
C cofiepXXaHueM Heokucnsemon gopakumm (pakums 4 no metoay XaHa).

3akntoyeHne. Metoa XaHa, paspaboTaHHbIn Ans oueHkn okmcnsemoctn OB nous,
MOXHO MoancmumpoBaTb Ansa oueHkn okncnsemoctn OB 6uoyrnen. Pasgenenme OB Ha 4
dpakumm (nerko-, cpegHe-, TpyaHOpasnaraeMoe W HeOKUCNsieMoe) MoxeT 6bITb
MH(POPMATMBHBLIM, N MCNOMBb30BaTbCA AN TEXHUYECKOW OLEHKN Ouoyrnen, pasnmyHoro
NPOVCXOXAEHWS, KaK KOMMOHEHTOB MEPCMNEKTMBHbBIX A5 BHECEHUS B NOYBbI. Pe3ynbrathl
aHanmsa MoryT ObITb NONE3HbIMU ANS NPOrHO3MPOBaHUS NoBeadeHus bBuoyrne B yCrnoBusaX
BbICOKON OMOXMMUNYEKCOWN aKTUBHOCTM MOYBEHHON MUKPOQOPLI, MOCKOSbKY NPUHUMAaETCS,
yTo ob6pabotka OB noyB OKMCRAKLWMMM peareHTamnm MOXET pacCMaTpMBaTbCA Kak
nmuTaums ero GMoxmmMmMyeckon OEecTpPyKuMM, KOTopas B 3HAYUTENbHOM CTEMEHU Takxke
ABNAETCA  OKUCnUTENnbHbIM  npoueccoMm. CoaepxaHue opraHuyeckoro yrrepoga
n3pnekaemoro n3 duoyrnen ropsyen sogon n cmecbto NasP.O7-NaOH, kotopoe umeet
OYEHb TECHYH Koppenauuio ¢ cogepxaHvem dpakumn OB, onpegensiembix no metoay
XaHa, MOXHO WuCnonb3oBaTb ANA NPOBEAEHUSI KOCBEHHOW, HO ObICTpOM U  nerko
BbIMOSIHUMOW OLIEHKN CBOWCTB pasfiMyHbIX broyrnen.

PaboTa BbINOMHEHAa B paMKax rOCyAapCTBEHHOW MNpPOrpamMmbl  MOBbILEHUS
KOHKypeHTHocnocobHocTn KasaHckoro ([MpuBorkckoro) deaepanbHOro yHuBepcuteTa
cpean Beaywmux MUPOBbIX HayyYHO-OOpasoBaTesnbHbIX LEHTPOB W NpW  COAENCTBUU
Poccunckoro hoHaa dyHaameHTanbHbIX nccrnegosaHnin (npoekt Ne 14-04-01599)
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The Features of the Humus Substances of Natural and
Anthropogenically Transformed Soils in Urban Landscapes

S.N. Gorbov, O.S. Bezuglova, S.A. Tischenko, M.N. Dubinina
Southern Federal University, Rostov-on-Don, Russia, gorbow@mail.ru

Humus is the basis for the formation of the soil body. It has considerable dynamism
and the ability to respond to any changes in the environment or to human interference. At
the same time, the humus is a fairly conservative integral part of the soil that is capable to
a certain extent withstands external influences. But for all that it retains its protective
function. From this point of view the study of organic matter in urban areas provides a
unique opportunity to rank soil types in a series of diverse human impacts - from simple
mechanical mixing of genetic horizons, to fully saturate with chemicals of natural soil.

The research was made at the territory of Rostov agglomeration which includes
Rostov-on-Don, Aksay, Bataysk and Azov cities. In these cities were made 50 soil full
profile pits in different functional city zones and selected of soils samples. Determination
basic soil diagnostic parameters were carried out by standard methods adopted in the
Russian Federation. In some typical soil profile were determined a humus structure and
elemental composition of humic acids additionally.

In urban sealed and buried soils was observed a significant transformation of the
humus content and humus structure due to changes in the conditions of soil formation.
Reducing of humus content is characteristic feature of these soils. In buried layers a sharp
decrease of mobile fractions of humic acids with depth was obtained. In the buried
B horizon these fractions are absent as in buried and sealed chernozems. Whereas the
contents of the non-hydrolyzed part of humus decrease, the share of calcium humates was
increases. This is for the buried soil is, apparently, a general rule. The humic acid
elemental composition of sealed soil is characterized by a greater content of carbon in
comparison to arable soil. The humic acid of UR horizon of urbostratozem is characterized
by a lower content of carbon due to its anthropogenic origin and unfavorable for the
humification of the situation caused by the sealing.

In woodland park substantial humus growth (the average value 7,0 £ 0,9 %) in topsoil
is observed. This significantly exceeds the humus content of arable chernozems of an
agricultural region (3.5-4 %). The humus profile acquires similar characteristics as in forest
soil: a sharp reduction of humus content with depth is noted. The change of fraction-group
structure was obtained too. The decrease of the calcium humates of top horizons and the
reduction of amount of humic acid were observed. The content of fulvic acids in this
horizon is significantly higher. The ratio of Cya: Cga is lower unit. In the humus composition
the high content of alkali-soluble forms, especially fulvic acids, polymeric related to HA-1
was marked. Down the profile the share of acid-soluble forms (FA-1a) increases while the
ratio of Cua: Cra increases more than 1.5 times and then sharply decreases. It is
reminiscent of the humus profile of gray forest soils. The humic acid elemental composition
is characterized by a lower proportion of the aromatic part, and, respectively, more
developed peripheral part of the molecule. Transformation of plant residues is
accompanied by the processes of methylation of humic acids. Humic acids of chernozem
of city recreational areas are distinguish also a higher enrichment by nitrogen and sulfur.
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Impact of a Subsoil Tillage and Zero Technology on the Black Soil of
Organic Matter Soils of Northern Kazakhstan

Zheksenbay Kaskarbayev, Nataliya Zueva
A.l. Barayev, SPC for grain farming, Kazakhstan, tsenter-zerna@mail.ru

Studies were conducted to determine the effects of cropping systems of pea in the
soil conditions of southern black soil, which are located in northern Kazakhstan. In A. I.
Barayev center, four options for cropping systems was studied: deep subsoil tillage (1)
which consisted of a deep fall tillage on 25-27 cm + a spring harrowing and sowing planter
with a cultivator paw of the subsoil tillage fine (2) — a small subsoil tillage processing 12-
14cm + a spring harrowing and sowing planter with cultivator paw, minimum (3) - slotting
autumn + spring + glyphosates seeding drill seeding and seeding (4) (+ glyphosates spring
sowing drill zero technology).

The final draft of the Strategy to combat a global warming by reducing carbon dioxide
emissions into the atmosphere separately awarded the task of reducing the area of clean
steam (Rattan Lal, 2007). According to S. Steggenborg, C. Rice (2006), one of the
measures of sustainable agriculture is the use of systems no-Till and least - Till use crops
that give a lot of leftovers, and the reduction of clean steam. According to
M.K. Suleymenov (2009) in Kazakhstan for the future direction of the main resource
farming systems should combine the following farming practices: crop rotations, the
permanent ground cover plants or residues, minimum or zero tillage.

We have identified the indicators of soil fertility: the total humus, detritus and a
qualitative composition of carbon. Studies have shown that a variant of zero technology of
pea cultivation, the total amount of carbon in the layer 0-20 cm was the highest in all the
years of the research and varied in the range 1.65 - 2.09% by the weight of soil. The
content of a total soil carbon at the deep subsoil tillage was the least, and varied in the
range of 1.48 - 1.76% by the weight of soil. An intermediate position in the total content of
carbon occupies the options with a minimal technology of cultivation and processing
subsoil tillage shallow, 1.50-1.75 and 1.58-1.79% by the weight of soil, respectively.
According to Rolf Derpsch (1993) states that in no-Till, the way of the formation organic
substances considered differently that alters the dynamics of accumulation of organic
matter in the soil and nitrogen cycle. Therefore, after 5 years of no-Till offers to take
samples from a depth of 0-10 cm, but no deeper than 0-20 cm. Due to this, we have
carried out studies on the accumulation of organic matter in the soil 0-5 cm, 5-10 cm and
10 20 cm at the three technologies of cultivation after harvesting peas. It was found that
the total carbon content was the highest in the soil 0-5 cm regardless of the technologies
of cultivation and ranged from 1.61 to 2.14% by the weight of soil. There is some a
differentiation in the horizons 0-5cm and 5-10 cm, with a gradual decrease in the 10-20 cm
of the soil layer. The higher the rates of the total carbon were at zero cultivation
technologies that can be attributed to the large accumulation and gradual decomposition of
plant residues. The maximum accumulation of carbon occurs in the upper 0-5 cm layer,
where the largest number of plant residues and mort mass.

The most active fraction of soil organic matter is the detritus, which are not
completely humified fragments of plant and animal origin. Studies have shown that deep
subsoil tillage processing in the cultivation of peas accumulation of detritus in the layer 0-
40 cm 0-20 cm and was the smallest. Its amount ranges between 0.24 - 0.35% and 0.18-
0.36%, by the weight of soil, respectively. Accumulation of detritus was the highest at zero
cultivation technology, somewhat less at the minimum and subsoil shallow tillage,
cultivation technology for all its accumulation in the upper layer (0-5 cm) of the soil was the
largest to 0.31 - 0.72% by weight of the soil. On the rate of decomposition of organic
residues and primarily affects detritus complex causes it and the chemical composition
and structure of plant residues, as well as the degree of hydration and aerobiozise. In a
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relatively wet year of 2013 had marked the lower levels of detritus, as precipitated in the
summer rainfall that accelerated in the process of mineralization of soil organic matter
easy to mineralize.

According to the research a quality of the organic carbon in crops of peas showed
that the soil has a fulvate-humate type of humus (Cha/Cfk 1.0-1.5 [Eskov et al., 2005]) for
all the versions of cultivation technology. According to the content of the labile humic
substances of subsoil tillage options with a deep and minimal technology of pea’s
cultivation in the 0-20 cm of a soil layer characterized by an increase in its share of the
composition of humic acids and was 0.36-0.43% and 0.34-0.42% by the weight of soil.
When a humification of plant residues, nitrogen-rich, mineral elements, easily degradable
organic matter is produced more substances such as humic acids. In the upper layers of
soil humic substances is decomposed more intense than in the lying below of the horizon,
despite the large supply of fresh organic residues in the upper part of the soil profile.

Work had performed under the grant funding of MES RK.
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Influence of Humic Preparation "Extra" on the Absorption and Migration
of Copper in Soil

K.A. Kolchanova, V.A. Kiseleva, A.A. Stepanov, N.Yu. Barsova, M.M. Karpukhin,
G.V. Motuzova
Moscow, Lomonosov Moscow State University, kolchanovakseniia@yandex.ru

One of the modern ways to improve the state of metal contaminated soils is handling
their preparations humates. There are published many works showing the positive
detoxifying effect of humic substances on plant growth and condition of the biota. The aim
of this study was to study the effect of humic preparation "Extra" on nonbiotic absorption
and migration of copper in the soil. There were carried out series of model experiments.
The object of the analysis was artificial organic substrate (engineered soil) Field
experiments were carried out in 10-liter plastic containers, stand under the open sky.

In the first experiment the substrate served as the basis for the upper horizon of
loamy sod-podzolic soils of the Moscow region. The substrate was prepared from a
mixture of loam, sand and organic material (vermicompost), taken in the ratio 1:1:1 by
volume. The components used to construct artificial substrate experiments, which had a
slightly alkaline reaction. They are their pH levels : loam - 8.25; sand - 8.36; vermicompost
- 7.33. Under the substrate a layer of loam was placed. Below lay a layer of gravel beneath
them was posted lysimeter.

Prepared organomineral substrate served in the experience with the control variant.
Artificially contaminated with copper variants were obtained by depositing copper sulfate
(CuS04*5H,0) in an amount of 17 g per vessel in a dry pulverized state in the upper layer.
This dose of copper corresponds to 15 critical levels of Cu for neutral loamy and clayey
soils. It was an option "control + Cu®™. The third option was "control + Cu* humic product
(GP)." Humic preparation (potassium humate "Extra") was introduced in liquid form by
spraying the substrate with the surface 250 ml GP on the vessel. Each version of the
experiment performed in duplicate.

The first model field experiment was conducted from July to October 2013. in the
natural moisture of vessels with samples precipitation, the second experiment was carried
out from July to October 2014 with additional simulated precipitation due to the dry
summer and fall. Determination of copper content in the extract 1N. HNO3; and extract
ammonium acetate-buffered saline (AAB) at pH 4.8, from soil samples of the first field of
modeling experience has shown, most of the copper is introduced into the contaminated
soil in the loosely bound state. But, despite this, 73 - 96% of introduced copper found in
the hood of 1N HNO3 in the upper layer, and only about 9% - in the lower layer. Analysis
lysimetric table indicates that 3.5 months of experience in lysimeter water received trace
amounts of copper (they are hundredths of a percent of copper from its payment amount).
Statistically significant effect on the migration of humic preparation of copper in the first
field experiment was revealed. For the second model experiment was used samples with
weak acid and neutral pH The pH H,O loam - 5.34; peat -5.50, -7.4 sand.

In the second field modeling experience from other pH and the content of copper in
lysimetric waters (Table 1). The highest concentration of copper was in lysimetric water
option with the introduction of humic preparation. These samples had a high chromaticity,
especially in vessel No. 6. Almost all the copper in them is connected with water-soluble
organic substances.
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Table 1. Content of Cu and pH levels in the first portion of the lyzimetric waters of
the model experiment of 2014 year.

Ne . cu** Cu total
Vessel Variant PH Mr/n
1 6.86 0.012
5 Control 6.80 <0.01 0018
3 Cu 6.14 0.03 0.22
4 573 0.13 0.46
5 5.63 0.03 1.00
6 Cu +TI 5.90 0.02 3.14

Second portions lysimetric water color water and the copper content of the vessels 5
and 6 is slightly reduced. In laboratory conditions were carried out tests on the assessment
of the absorption capacity in relation to copper substrates used in the bookmark field
experiments. For this purpose, 300 g of substrate (loam and mixed organic substrate)
were incubated week with the addition of water (control) and humic drug (dose similar to
that which was in the field experiment). After drying, sieving through a sieve of 1 mm
mixing, the soil sample was brought into equilibrium with solutions of copper sulfate at
concentrations of 50 and 250 mg/l After 12 hours of standing was determined by the
copper concentration in the equilibrium solution.

The results of laboratory experience in good agreement with the field results. For
samples of soils that have a weakly alkaline reaction (first experience)due to the presence
of carbonates in source components (loam, sand and orcomposite) influence of SE on the
uptake of copper have been identified. The range of values of pH of about 8.0 favorable for
the resultant deposition rates of copper sulfate in difficultly soluble form (copper
hydroxide). soluble potassium humate in such a situation partially transformed into soluble
calcium humate.

For samples of soil with a slightly acid reaction (second experiment) the presence of
soluble humate potassium contributes to the conservation of copper in the liquid phase of
the soil. Copper concentration in the equilibrium solution after interaction with the original
solution C (50 mg/l) Cu 2.5 - 4 times higher than that in versions with application of humic
drug compared to the control variant.

Conclusion

Slightly alkaline environment is the determining factor in the absorption of copper by
soil In the first variant it provides the low migration ability of copper. In slightly acid
substrates the influence of humic drug on absorption and migration of copper takes place
This conclusion is worrying since the increased migration ability of copper under the
influence of humic drug posses the threat of groundwater contamination.
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BnusaHune rymnmnHOBOIO npenaparta «3KCTpa» Ha norrfoweHne n
Murpauuviro meam B novuse

K.A. KonuaHoBa, B.A. Kucenesa, A.A. CtenaHos, H.lHO. bapcosa, M.M. KapnyxwuH,
I".B. MoTy3oBa

MockBa, MoCKOBCKUIA rocyapCTBEHHbIN yHUBepcuTeT nmerHn M.B. JlomoHocoBa,
kolchanovakseniia@yandex.ru

OaHMM  Kn3  COBPEMEHHLIX CMOCOBOB  YNyYlEHUs COCTOSIHUS  3arpA3HEHHbIX
MeTannamMmm novs asnseTcs obpaboTka nx npenapatamu rymatoB. Ony6nmMkoBaHO MHOrMO
paboT, B KOTOPbIX MOKa3aH MONIOXUTENbHbIA OEeTOKCMUMPYOLWMA 3PdEKT FYMUHOBBIX
npenapaTtoB Ha POCT PacTeHU U COCTOAHNE BuoThl. Llenbto gaHHOro nccnegoBaHmsa 6bino
N3yuYnTb BINUSIHWE TYMMHOBOrO npenaparta «3OKCTpa» Ha abuoTU4eckoe MornoweHne u
murpaumio megm B noudse. [nsa atoro 6Gbina npoBedeHa cepusi MoAerbHbIX OMbITOB.
O6bekTom aHanm3a B 06eunx criydasx O6bii1 MICKYCCTBEHHbIN OpraHOMUHepanbHbIN cybcTpaT
(ckoHCcTpyMpoBaHHaa noysa) [loneBble onbiTbl npoBogunn B 10-TM ANTPOBBLIX
NNacTUKOBLIX COCYAaXx, BblAEPXMBAEMbIX NOA OTKPbITbIM HEBOM.

B nepBom BapmaHTe OCHOBOWM cybcTpata CryXui BEPXHUA CYINIUHUCTBIA FTOPU3OHT
AepHOBO-NoA30nmMcTon noyBbl N3 MockoBckon obnactn. CybetpaTt Obin NPUroToBneH U3
CMecun 3TOro CYrfinHKa, rnecka M opraHM4yeckoro martepuana (BEpPMUKOCMOCT), B3ATbIX B
cooTHoweHnn 1:1:1 no o6bemy. KOMMOHEHTbI, UCMOMBb30BaHHbLIE AN KOHCTPYNMPOBaHUS
MCKYCCTBEHHOro cybcTpaTta onbIToB Mmenu cnabowenoyHyo peakuuto. YposHu pHH20 mx
TakoBbl : CyrnMHOK - 8.25; necok - 8.36; BepmukomnocTt - 7.33. og cybetpatom Gbin
nomMeLLeH Cnoun cyrnnHka. Huke nexan cnon rpasus, nog HAM Obin pasMeLLeH NnM3nmeTp.

[MpUroToBNEHHLIN OpraHOMUHEpPArbHbIN CyOCTpPaT CMYXWUM B ONbITE KOHTPOSbHbLIM
BapnaHTOM. VICKYCCTBEHHO 3arpsa3HeHHble MeObld BapuaHTbl OblM NosfyYeHbl NyTeM
BHeceHus cynbgata meanm (CuSO45H,0) B KonmyectBe 17 I Ha cocydq B CyxXOM
pacTepTOM COCTOSIHMM B BEpPXHUM Crion. Takas gosa megu cootsetctsyeT 15 OLK mean
ANS HEWTpanbHbIX CYIMUHUCTBIX W FIIMHUCTBIX NOYB. OTO ObiN BapuMaHT «KOHTponb + Cuy.
TpeTbuM 6bI1 BapuaHT «KOHTposrib + Cu+ rymuHoBbii npenapaT (IM1)». N'ymMnHOBbIN
npenapat (rymat kanusa «3kctpay (npomssoamtens OOO HBL «ArpotexHonorumny) 6bin
BHECEH B >XXMAKOM BuAe nyTemM onpbiCkuBaHUA cybctpaTta ¢ nosepxHoctn 250 mn M1 Ha
cocyq. Kaxgbin BapnaHT onbiTa BbINOMHEH B ABYX NOBTOPHOCTSIX.

MepBbIi MOAENbHBIM NONEBOW OMNbIT OblN NpoBeaeH ¢ unga No okTabpb 2013r. npu
€CTECTBEHHOM YBMNa)XXHEHMM COCYOOB C obpasuamum aTtMOChepHbIMM Oocagkamu, BTOPOW
onbIT OblN NpoBeAeH ¢ utons no okTabpb 2014 r. ¢ AONONHUTENBHON UMUTaUMEN OCaaKOB
BBMAY CyXOro fieTa u OCEeHM.

OnpepneneHne copepxaHna mean B BbITskKKe 1 H. HNO3; n B BbITSXKKE aueTaTHO-
aMmmoHuiHoro 6ydgepHoro pactesopa (AAB) ¢ pH 4.8, 13 noyBeHHbIX 06pa3LOB NepBOro
NONeBOro MOAEesibHOro OrbiTa nokasarno, OCHOBHas YacTb BHECEHHOW Mean OKa3blBaeTCH
B 3arpsi3HEHHOW NO4YBE B HEMNPOYHO CBSA3@aHHOM COCTOsIHUU. HO, HeCcMoTps Ha aTo, 73 - 96
% BHeceHHoON mean obHapyxmBaeTca B BbiTsbkke 1 H. HNO3 B BepxHem croe, un Bcero
okono 9% - B HWXKHEM croe. AHanms NM3aMMeTpUYecKux BoL CBUAETENLCTBYET O TOM, YTO
3a 3,5 Mecdua onbiTa B NIM3NMETPUYECcKMe BoAbl NOCTYMNMUN HAYTOXHbIE KonnyecTsa Meau
(oHM cocTaBnAT CcOTble AONM MpOoLEeHTa Meau OT ee BHECEHHOro KonmyecTtBa).
CTaTUCTUYECKN 3HAYMMOro BIUSIHUS TYMWHOBOrO MpenapaTta Ha Murpauuio Meanm B
NepBOM NOSIEBOM OMbITE BbISIBIEHO HE BbINO.

[na BTOpOro mopenbHOro onbiTa Obl MCNONb30oBaHbl 0Bpa3ubl CO criabokucnomn
peakunen n HeuTpanbHon peakumen YposeHb pH H20 cyrnuHka - 5.34; Ttopdpa -5.50,
necka -7.4.

Bo BTOpoM noneBoM MOAENbHOM OMbiT€ MNOSyYeHbl Apyrne BenuuuHbl pH wu
cogepXaHusa meau B nusammeTtpuyeckmx Bogax (Tabn.1). Camasa BbicoKas KOHUEHTpauns
Mean okKasanacb B JM3MMETPUYECKOM BOLE BapuaHTa C BHECEHWEM T[YMWUHOBOIO
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npenapata. 3Tn nNpobbl MeNN N BbLICOKYK LBETHOCTb, 0cobeHHO B cocyae Ne 6. [loytn
BCA MeAb B HMX CBSI3aHa C OPraHMYeCcKMMn BOOOPaCcCTBOPUMbLIMI BELLLECTBAMMU.

Tabnuua.1. CogepxxaHme meam u BenuymHbl pH B nepBon nopunmn nM3anMeTpudeckmnx
BOJ, MOAeNIbHOro nosieBoro onbita 2014 .

2+

Ne Variant oH Cu Cu total
vessel Mr/n

1 6.86 0.012
5 Control 6.80 <0.01 0018
3 Cu 6.14 0.03 0.22
4 5.73 0.13 0.46
5 5.63 0.03 1.00
6 Cu +HP 5.90 0.02 3.14

Bo BTOpbIX NOpUMAX NTIM3UMETPUYECKNX BOA LIBETHOCTb BOA U coaepXaHue mean u3
CcocynoB 5 N 6 HEMHOIO CHUXaeTCs.

B nabopaTtopHbIX ycnoBusax Obifiv NOCTaBneHbl ONbIThbl MO OUEHKEe MOrnoTUTENIbHON
CNOCOBGHOCTU MO OTHOLLEHMIO K Mean CybCTpaToB, MCNONb3yEMBbIX MPU 3aKnaake nonesblxX
onbiToB. Ana atoro 300 r cybetpata (CyrnuHKa M CMELIAHHOrO0 OpraHOMWHeparibHOro
cybcTpaTa) MHKyOMpoBanu Hepento ¢ gobasneHnem BoAbl (KOHTPOMb) U TYMUHOBOIO
npenapaTta (go3a aHanormyHa ToW, KoTopas 6Obina B nonesoMm onbite). [locne
BbICyLLUMBaHUS, MNPOCEMBAHNA 4epe3 CcUTO 1TMM NepemMellnBaHusi, HaBECKM MOYBbI
NpuBOAUIM B paBHOBECUE C pacTBOpaMu cynb@aTta mean c koHueHTpauusamu 50 n 250
mr/n. MNocne 12-4acoBOro CTOSHUSA OMNpPenensnu KOHLEHTPAUUI Mean B PaBHOBECHbIX
pacTBopax.

Pesynbtatel nabopaTopHOro oOnbiTa XOPOLWO COrfacylTca C  pesynbTatamu
nonesoro. [ns obpasyoB NoYB, UMEKLWNX CraboLllenoyHy peakuuto (NepBbIn OnbIT),
00yCnoBNeHHY NPUCYTCTBMEM KapbOOHATOB B MCXOAHbBIX KOMMOHEHTAX (CYrNMHKE, NECKe U
Bepkomnocte) BnuaHusa M Ha nornoweHne mean BeisiBNEHO He 6bino. ObnacTtb 3Ha4YeHUn
pH okono 8.0 OnaronpuaTHa Ans nepeocaxneHuss cynbdata Meanm B TPYAHO
pacTBopuMbIn popme (rmapokcuna meau). Xopowo pacTBOPUMbIA FymMaTt Kanusi B Takowm
ob6CTaHOBKEe YaCTUYHO NepexoanT B MariopacTBOPUMBbIA rymaT Kanbuusi.

[nga obpa3yoB NoYB MMeLNX Cnabokncnyo peakumio (BTOPOW OMbIT) NPUCYTCTBUE
XOPOLUO pacTBOPUMOrO rymarta Kanusi CnocoBCTBYeT COXpaHEHUID Mean B Xuakon dase
noysbl. KoHUEHTpauuss mMeauM B paBHOBECHbIX pacTBopax Mnocre B3auMOOEWCTBUS C
ncxogHbiMmn pacteopamm Cu (50 mr/n) Cu B 2.5 — 4 pasa npesblllana TakoBYyH B
BapMaHTax C BHECEHMEM T[YMMHOBOro npenapata MO CPaBHEHUD C KOHTPOSbHbIMU
BapunaHTamum.

3akntoyeHne

CnabowienodHasa cpefa siBRsieTCA onpeaenstowmm (akTtopom MNOrmoweHnss Meau
no4yson B 1-oM NoONeBoM onbiTe, obecneynBaroLLMM HU3KYD MUTPALMOHHYHO CMOCOOHOCTb
megun. B cnabokucnom cybcTpate BnvsHME FyMUMHOBOrO npenapata Ha MorfolieHne u
MUrpaunio Meau nMposiBNSIeTCA. Takow BbIBOA HAcTOpaXkuBaeT, T.K. MOBbILLIEHNE
MUrPaLNOHHOM CNOCOBHOCTM Meam Nnog BrMsHUEM r'YMUHOBOIO NpenapaTa co3gaeT yrpo3sy
3arpsisHeHMsi NOA3EMHbIX BOA.
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Microbiological Activity and Humic acids of Alluvial Meadow and
Meadow-Marsh Soils of the Delta of the Selenga River

Ts.D. - Ts. Korsunova', N. D. Baldanov?, G. D. Chimitdorzhiyeva', E.E.Valova®

"Institute of the common and experimental biology of the Siberian Branch of the Russian Academy
of Science, Ulan-Ude, Russia, zinakor23@yandex.ru

>The Buryat state agricultural academy of V. R. Filippov, Ulan-Ude, Russia

3Buryat state university, Ulan-Ude, Russia

Fertility and ecological stability of soils depends not so much from the quantitative
content of organic substance how many from qualitative characteristics. Therefore
question of study of microbiological activity of soils and physical and chemical parameters
of humus matters in soils of delta of the river Selenga, the main waterway of the lake
Baikal, has the special actuality for the estimation of their capacity for implementation of
water-protection functions.

In this regard, the goal of our study - to assess the microbiological activity of the soil
and to identify the structural features of humic acids of soil of delta of Selenga, using
modern non destructive methods.

Preparations of humic acids (HA) are abstracted from humus horizons of the probed
soils (layer of 0-20sm) extraction of 0,1 n. NAOH on the method of D.S. Orlova — L.A.
Grishina. Elemental composition of HA was probed on the automatic element analyzer of
ChNS/O Perkinelmer 2400 Series Il, the content of oxygen is calculated on a difference.
The content of acidic functional groups were determined by A.F. Dragunova’s method.
Spectrums of nuclear-magnetic resonance 13S-NMR were taken off on the spectrometer
of Brucker of AM-400 with frequency 100,614 Mhz.

Microbiological researches were conducted on the generally accepted methods
(Zvyagincev and others, 1980). Used the followings nourishing environments: microbal
incurrence — MPA; aktinomicety — KAA; mushrooms are an environment of Chapeka.

Were used the following culture media: total microbial number - IPA; actinomycetes -
KAA; mushrooms - Chapek. Intensity of decomposition of cellulose in environmental
conditions was determined an oplikacionnym method.

Microbiological and biochemical indexes of soils, llying to basis of their potential
fertility, considerably below, and parameters of their vibrations higher as compared to the
analogical types of soils of other territories, that predetermines the unstable level of
potential fertility.

Despite the different figures the total number of microorganisms, group composition
and their content in humus studied automorphic and hydromorphic soils, enriching them
with microorganisms on graduation Zvyagintsev (1978) for organic food sources is
estimated as the average for the mineral springs feeding predominantly poor and very
poor.

Microbiological transformation of organic matter in these soils occurs with varying
intensity, which is reflected in the composition and structural characteristics of humic
acids.

Humic acids of studied soils of the delta of part of the Selenga River on element
composition are similar to similar soils of Western Siberia. The amount of acidic functional
groups reflects the degree of reactivity and adsorption properties of HA. Humic acid
alluvial meadow and meadow-swamp soils are characterized by high total content of these
groups, which is 775 and 828 meq/100 g, respectively.

A considerable proportion (504 and 435 meq / 100 g, respectively) is on in the
carboxyl groups is typical for most mature black soil HA (375-530 mEq/1009).

The considerable share of reactive functional groups as a part of group of HA gives
to soils a high adsorption capacity and is a defining factor by their consideration as
biogeochemical natural drens in the delta of Lake Baikal.
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MMKpOGMOﬂOFMHeCKaH dKTUBHOCTb U T'YMUHOBbI© KUCITOTbI
annroBuanbHbIX NYropbixX U nerBO-GOHOTHbIX noyB
AenbTbl p. CeneHrn

Li.0.-LI. KopcyHoea, H.O. bangaHos, I'.[l. Yumutoopxuesa, E.O.Banosa

MHCcTuTyT 06Lwen n skcnepumeHTanbHomn 6uonormum, CO PAH, r. YnaH-Ygs, Poccus,
zinakor23@yandex.ru

lMnogopoave wn 3konornyeckass YCTOMYMBOCTb MOYB 3aBUCAT HE CTONbKO OT
KONMMYECTBEHHOIO COAEPXKaHUS OPraHNYeCKOro BELLECTBA, CKOSIbKO OT €ro Ka4yeCTBEHHbIX
xapakTepuctuk. MoaTtomy BOMPOC WM3YyYEHUS MUKPOOMOMNOrMYECKOW akTUBHOCTU MOYB U
PU3MKO-XMMUYECKMX MapaMeTPOB FyMYCOBbIX BeELLECTB B no4vBax nenbTbl p. Cenexruy,
rmaBHOW BOAHOW apTepum 03. baunkan, umeeT 0cobyl akTyanbHOCTb ANA OLUEHKN UX
CNOCOBHOCTU K BbIMOSTHEHMNIO BOAOOXPAHHbLIX (PYHKUMA. B CBA3M C 3TMM uUenb Hawero
nuccrnegoBaHna — [atb OUEHKY MUKPOOMOSIOrMY4ecKoM akTUBHOCTM MOYB M BbISIBUTb
CTPYKTYPHbl€ OCOBEHHOCTU TYMUHOBBIX KWUCMOT MoyB AenbTbl p. Cenedrn, mcnonb3ys
COBpPEMEHHbIE HE AECTPYKTUBHbIE METOAbI.

Mpenapatbl rymuHoBLIX kucnoT (K) BblgeneHbl M3 rymMycoBbIX TFOPU3OHTOB
nccnegyemoix noys (crnon 0-20cm) akctpakumen 0,1 H. NaOH no metoguke [1.C. Opnosa —
JL.A. TprwimHOn. OnemeHTHbIN cocTaB K nccnegosanu Ha aBTOMaTUYECKOM 3NIEMEHTHOM
aHanusatope CHNS/O PerkinElmer 2400 Series Il, cogepxxaHue kucrnopoga paccymMTaHo
no pasHocTn. CoaepkaHme KUCMbIX YHKUMOHANbHbIX rpynn onpeaensnn metogom A.O.
OparyHoBon. CnekTpbl S4epHO-MarHUTHOMO pe3oHaHca BC-AMP 6binn CHATbI Ha
cnektpomeTpe Brucker AM-400 c yactoton 100,614 My,

Mwukpobuonoruyeckne wmuccrnegoBaHUa NPOBOAUSNIMCE MO OBLLENPUHATLEIM MeToaam
(3BaArmHueB n gp., 1980). WMcnonb3oBanu cnegywowmne nutaTtenbHble cpebl: obuiee
MUKpoOHoe uncno — MIMA; aktnHomuueTtbl — KAA; rpubbl — cpega Yaneka. MIHTEHCUBHOCTb
pasnoXeHNsa Lennono3bl B MPUPOAHbIX YCNOBUAX onpefensanacb OnnukauMOHHbIM
METOO0M.

Mukpobuonornyeckne m GMOXMMUYECKME MOKa3aTENM MOYB, NEXallMe OCHOBE UX
noTeHUManbHOro NNogopoans, 3Ha4YnTENbHO HXKE, a NnapaMeTpbl nx KoriebaHun Bbiwe Mo
CPaBHEHMIO C aHanoOrM4yHbiMKU TUNAMK MOYB OPYrNX TEPPUTOPUNA, YTO Npegonpenensiet
HecTabunbHbIN YPOBEHb NOTEHLUMaNbLHOro NNo4Opoaus.

HecmoTpa Ha pasHble nokasaTtenu oOWwen YMCNEHHOCTU MMUKPOOPraHM3MOB,
rpynnoBOro coctaBa W COAepXaHUd UX B TFymMyce WU3YyYEHHbIX aBTOMOPMHLIX W
rmapoMopdHbIX Noys, 06oraweHHOCTb NX MUKPOOPraHmaMamu, no rpagaumm 3BArnHUeBa
(1978), Ha opraHM4Yeckux WCTOYHUKAX MUTaHUS OLIEHMBAETCs KaK cpefHsad, Ha
MUHEpPanbHbIX NCTOYHMKAX NUTAHNA NPENUMYLLIECTBEHHO BeaHasn n oyeHb begHas.

Mukpobuonornyeckaa TpaHchopMauus OpraHMYecKoro BellecTBa B UcCreayemblX
noyBax MnpoTeKaeT C pasHOW WHTEHCUMBHOCTLIO, YTO OTpaxaeTcs Ha cocTaBe W
CTPYKTYPHbIX OCOBEHHOCTSAX NYMUHOBBIX KMCHOT.

'YMWHOBbIE KMCNOTbI UCCReayeMbliXx MOYB npuaenbtoBon 4vactu p. CeneHrn no
aneMeHTHoOMY cocTaBy cxofHbl ¢ 'K aHanornyHbix noys 3anagHon Cunbupu.

KonnyectBo KuUCnbIX (OYHKUMOHANbHBLIX FPYnn OTpaXaeT CTeneHb pPeakuMOHHON
CNOCOBHOCTN M aacopOuUMOHHbIX cBoncTB K. 'yMMHOBbIE KUCROTHI anntoBuasibHON
NIyroBoWn 1 nyroBo-60510THOM MOYB XapakTEPM3YIOTCS BbICOKMM OBLLUM COAEPXKaHMEM ITUX
rpynn, kotopoe coctaBnseT 775 n 828 mr-aks/100 r cOOTBETCTBEHHO. 3HauvuUTeNbHasA
yacTtb (504 n 435 mr-ake/100 r COOTBETCTBEHHO) NPUXOANTCS Ha KapbOKCUMbHbIE rPynnbl,
xapakTtepHo onga Hanbonee 3penbix 'K yepHoszemos (375-530 mr-aks/100r).

3HaumTenbHas Oons peakuMoHHO-CNOCOBHbIX PYHKUMOHAnNbHbIX rpynn B coctase K
npugaeT nodYBam BbICOKYH afCOPOLMOHHYK CMOCOBHOCTb M SABMSIETCH Onpeaenstowmm
GakTOpOM MpU PaCCMOTPEHMM UX B Ka4yecTBE OMOreoXMMUYECKMX MPUPOOHLIX APEHOB B
nenbTte o3epa bankan.
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Humic Acid Elemental Composition of Sod Podzolic Gley Soils under
the Impact of Municipal Solid Waste Landfill
Ekaterina Kovaleva'?

"Lomosonov Moscow State University, Soil Science Faculty, Moscow, Russia, katekov@mail.ru
2Ecoterra Autonomous Non-Commercial Organization (ANO "Ecoterra"), Moscow, Russia

The study of composition and properties of humic substances is important to quality
assess of anthropogenic changed soils and establish acceptable norm of pollutants to
provide soil system performing its natural functions. Among the parameters of humus,
reflecting the the soil condition and fixing processes initiated by anthropogenic loads are
the total organic carbon content and humus composition. Humic acid (HA), being a part of
humus, are characterized by specificity composition, structure, properties (Orlov, 1974;
Dergacheva, 2008), reflecting biothermodynamic soil conditions that potentially allows to
use them as an indicator to establish the stability soil limit (Kovaleva, Dergacheva, 2001)
and limit capacity of anthropogenic load.

The objective of this work was to study HA, extracted from sod podzolic gley soils (0-
20 cm) with different level of contamination, derived from the municipal solid waste landfill.
Main pollution substances, entering with filtrate waters from landfill body to adjacnt
enviroment, are compounds of chrome, zinc, copper, lead, manganese, ammonium,
chloride, nitrate, phosphate and sulfate ions (Kavaleva and et al., 2012, 2013). Element
composition and pollutants, found in filtrat, were determuined in HA of studied soils under
condition of waste landfill impact and its background analogues. Likewise, HA, extracted
from sod podzolic gley soils columns of model experiment were studied. Soil columns
were poured with filtrate of different concentrations in amount equal to annual precipitation,
modelling entering pollutants of landfill body.

The HA carbon content of polluted soils has changed in compare with the
background one. The ratio of H/C in HA of background and polluted soils are 1,0-1,3, that
indicates to low share of aromatic part in their composition. The oxidation degree of HA
has decreased with increasing of pollutant concentration in soils, varying in the range of -
0.7 to -1.1, reflecting the biochemical environment deterioration. Graphic and statistical
analysis by Vang-Krevelen showed that the reaction providing the HA composition change
can be a molecules decarboxylation. HA participate in interactions with heavy metals and
the obtained data has shown that pH plays a very important role in their mobility. The
largest share of HA associated with metals was characteristic to copper (up to 25%). It can
be confirmed that that copper is bound mainly in the unavailable form. The obtained data
about HA composition and properties is significant additional information to chemical and
biological parameters that allow to find the limit capacity of anthropogenic load.
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Humic Substances of Floodplain Soils of the European North-East of
Russia

E.M. Lapteva
Institute of Biology of Komi Science Centre of Ural Division RAS, Syktyvkar, Russia,
lapteva@ib.komisc.ru

Properties, composition, and ratio of humic to fulvic acids in soil determine soil
fertility and closely correlate with living parameters of soil microorganisms. The study
covered a large range of floodplain soils formed in river valleys of the taiga zone of the
European North-East on carbonate-free alluvial deposits (the Pechora River, the
Vychegda River and their first- and second-order tributaries). Virgin floodplain soils formed
in middle and north taiga zones have strongly specific zonal features. They are (1) high
acidity; (2) base unsaturation; (3) domination of fulvic acids over humic acids (CHAs:CFAs
= 0.3 — 0.9). We have estimated composition, structure, and properties of humic and fulvic
acids to be closely dependent on alluvial soils genesis, hydrological regime, and
vegetation cover characteristics.

Humus resources in floodplain soils overlaid by grassy vegetation (at floodplain
meadows) vary within 60-220 t-ha-1 depending on soil type and ecological soil forming
conditions. Soils in the centre of floodplain possess the highest resources of soil organic
matter. They are most mature and well-developed floodplain soils of the whole spectrum of
mineral alluvial soils. Humus resources in soils of floodplain asp-birch forests are 1.6-1.9
times higher than those in soils of floodplain meadows.

Having studied the structure and properties of HS preparations using up-to-date
physical-chemical methods we have identified that alluvial soils and zonal podzolic soils
have common features. In both alluvial and zonal soils, humus formation results in a
system of humic acids (HAs) which includes hymatomelanic (4-10%) acids and brown (90-
96%) HAs. The absence of grey HAs makes alluvial soils and podzolic soils formed on
watersheds similar by humus composition. Regardless of soil genesis, all HAs are surely a
reduction product (oxidation degree varies from -0.14 to -0.41). Excessive moisture
content and low biochemical activity of alluvial soils (formation of alluvial soils in inter-ridge
depressions of floodplain terraces) are accompanied by easing HA molecular structure,
decreasing the portion of aromatic components, and increasing the portion of periphery
structures (amino acids; aliphatic and carbon components) in composition of HA
molecules.

Forest growth on flood meadows changes soil formation ecological conditions. Flood
plain aspen-birch forests have a decreased plant waste mineralization ratio. In contrast to
flood meadow soils, soil litters under flood plain forests store more energy, carbon,
nitrogen, and biophile elements. But flood meadow soils undergo a better fixation of humic
compounds as lime humates and strongly bounded compounds with clay minerals and
minerals formed of iron and aluminum oxides and hydroxides in mineral soil part. The
report views how humic substances affect composition of microorganism complexes in
flood plain soils.

The study was supported by Program of UD RAS, project Ne 12-T-4-1006 ‘Ecological
properties of benchmark soils from the European North-East of Russia, their bioorganic
potential as a soil fertility criterion and support in preparing the Soil Red Book of the Komi
Republic’.
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Influence of Soil Parameters on the Management of Environmental
Risks Environmentally Adaptive Agriculture

Galina Larina', Natalia Bogomolova'
'State University Of Land Use Planning, Moscow, Russia, galina.larina@mail.ru

The biological activity of the arable layer of farmland depends on the physico-
chemical properties of plant protection products used in agriculture, and also determines
the behavior of xenobiotics in soil. We have investigated the degradation of herbicides
preparations depending on soil properties. Ranking techniques was investigated the
influence of independent factors (the content of the clay fraction and humus, pH, CEC,
etc.) On the dependent variable (the change of the rate of decomposition of the herbicide -
k). The result set different contribution of soil conditions on the degradation of the active
substances in the soil herbicide formulations (Table 1).

For imidazolinone herbicides observed binding activity of their protonated molecules
soil absorbing complex, regardless of the content of humus in acidic soil. Indicator for
sorption imazamox ranged Kd = 1,5-2,4, and in neutral or alkaline soils not exceed Kd =
0,5-0,8. For imazethapyr regardless of the acidity of the soil and humus content index Kd
ranged 0,08-0,76 and determines the differences in the mineralogical composition of the
soil. Found high rates of sorption for atrazine, imazethapyr and other herbicides in the
case of worsening of the mechanical composition of the soil (clay mineral content greater
than 42%).

In general, increasing the rate of degradation studied herbicides (benzoic acid
derivatives tiadiazinony, sulfonylureas, imidazolinones, chloroacetamides) associated with
the value EKO, humus soil and silt.

Table 1. The values of pair correlation coefficients (r%) for the dependent variable (k)
on soil properties (Pa = 0.95)

Active pH Humus CEC Soil Texture

substance clay silt sand
atrazine 0,02 0,79* 0,63** 0,15 0,83* 0,15
imazapyr 0,65** 0,61** 0,32 0,12 0,75* 0,37
imazethapyr 0,04 0,61** 0,08 0,16 | 0,58 | 0,43
imazamox 0,12 0,67** 0,54** 0,06 0,17 0,12
metsulfuron-methyl 0,79* 0,67** 0,35 0,03 0,80* 0,39
chlorsulfuron 0,80** 0,03 0,85* 0,07 0,05 0,07
acetochlor 0,53** 0,04 0,31 0,04 0,96* 0,03
metolachlor 0,20 0,81* 0,06 0,35 0,95* 0,48
bentazone 0,01 0,73* 0,01 0,40 0,79* 0,23
dicamba 0,76 0,41 0,85* 0,04 | 0,50 | 0,44

Note: *primary load factors (r* = 0,72); **secondary load factors (0,49 <r* <0,72)

So, especially the influence of different factors on the degradation of herbicides in
agro-ecosystems is important to know. With the right choice of adaptive strategies of
agriculture can reduce environmental risks in the system of soil-herbicide.

136



BnusaHune napamMmeTpoB NO4YBbLI Ha IKOJIOrM4eCKne pUCKu npu segeHunn
3KONOrn4Yecku aganTUBHOIO CefibCKOro Xo3snucrTea

anuHa Jlapuna', Hatanus Boromornoga’
'MocynapcTBeHHbIN YHUBEpCUTET Mo 3emneycTpoiicTBy, Mocksa, Poccusi, galina.larina@mail.ru

Buonornyeckad akTMBHOCTb MaxXOTHOrO CMOS CeSibX03yroguMnm 3aBUCUT OT (PU3UKO-
XUMWYECKNX CBOWCTB CPEACTB 3alUuTbl pacTEHUN, NPUMEHSIEMbIX B CEMNbXO3ANCTBEHHOM
NpoOn3BOACTBE, a Takke onpenenseTr nosegeHWe KCeHobuoTukoB B novse. Hamu 6bin
N3y4eH NpoLecc aerpagaunm COBpEMEHHbIX repbuunaHbIX npenapaToB B 3aBUCUMOCTU OT
3KOyCnoBun (CBOMCTBa MoOYBbl). MeTogoM paHXmpoBaHus BbIIO UCCneaoBaHO BMsiHUE
He3aBUCUMBbIX (PaKTOpoOB (coaepkaHue unucton dpakumm u rymyca, pH, EKO v gp.) Ha
3aBUCUMYIO MEPEMEHHYIO (M3MEHEHME CKOPOCTU pasnoxeHna repbuumpa - k). B
pesynbTate YCTaHOBUMW pasHbl BKMNag NOYBEHHbIX YCMOBUW Ha npouecc Aerpagaumm
AENCTBYIOLWNX BELLECTB repbuumaHbix npenapartos B noyse (Tabn. 1).

[Ons vMMnoasonuHoOHOBLIX repbuunaoB Habnganocb akTUBHOE CBSA3bIBAHME UX
NPOTOHUPOBAHHLIX MOSIEKYST NMOYBEHHbLIM MOrfOLWAWUM KOMMSEKCOM, HE 3aBUCMMO OT
copgepXaHus rymyca B kucnov nodse. [okasatenb copbumm ana nmasamokca konebancs
B npeaenax Kd = 1,5-2,4, a B HenTpanbHOM unu wenoyHon novse He npesbiwan Kd = 0,5-
0,8. Ona wumasetanupa He3aBUCUMO OT KUCMOTHOCTM MOYBbI W COOEpXaHua rymyca
nokasatens Kd BapbupoBan B aunanasoHe 0,08-0,76 v onpegensancsa pasnuymaMmn B
MUHEpPAaNorMi4eckoM COCTaBe MO4YB. YCTaAHOBMNEHbl BbICOKME MokasaTtenu copbuuu ans
aTpasvHa, unmasetanupa u Opyrmx repovumgoB B Criydae YTsKENeHUst MexaHM4eckoro
cocTaBa No4Bbl (CoaepXaHne MMUHUCTbLIX MUHeparoB npesbiwaeT 42%).

B uenom yBenuyeHne CKOpPOCTW Aerpagaumm uccrnegyembix repobmumnaos
(NnponsBoaHble OeH30MHOoN KUCIOThI, TUaana3nHOHbI, CYIbPOHUITMOYEBUHBI,
MMMAA30SIMHOHBI, XfopaueTaMmmabl) ceBs3aHo ¢ BenunyuHon EKO, copgepxaHnem rymyca wm
una B Nno4se.

Tabnuua 1. 3HadeHusi KOI(PDUUMEHTOB NApPHOW Koppenauum Ans 3aBUCUMOWN
nepemeHHou K oT noyBeHHbIX cBoncTB (Pa=0,95)

Hencteytollee PHegoo l'ymyc, EKO, TekcTypa
BeL|eCTBO % Mr-akB./100 1 | nbib | un recok
aTpasvH 0,02 0,79* 0,63** 0,15 |0,83* 0,15
nmasanup 0,65* 0,61** 0,32 0,12 |0,75* 0,37
nmaseranup 0,04 0,61** 0,08 0,16 |0,58™ |0,43
nMas3amMoKC 0,12 0,67** 0,54** 0,06 |0,17 0,12
MeTCyNbdYPOH-MeTUI 0,79* 0,67 0,35 0,03 |0,80* 0,39
XJfiopcynbdypoH 0,80** 0,03 0,85* 0,07 |0,05 0,07
aueToxsnop 0,53** 0,04 0,31 0,04 |0,96" 0,03
MeTonaxmnop 0,20 0,81* 0,06 0,35 |0,95* 0,48
OeHTa30H 0,01 0,73 0,01 0,40 |0,79* 0,23
ankamba 0,76* 0,41 0,85* 0,04 |0,50™ |0,44

*

MpumMeyaHue: * - nepBuuHble akTopbl Harpysku (r°=0,72); ** - BTOPUYHbIE (haKTOPbI
Harpy3km (0,49<r’<0,72)

Ntak, 0cCOBeHHOCTM BNUAHWA pasHbiXx aKTOpPOB Ha Mpouecc Aerpagauuu
repbuungoB B arpoakocucteMe BaXHO 3HaTb. [lpu npaBunbHOM BblGOpe cTpaTermm
afanTUBHOIO CENbCKON0 XO3SNCTBA MOXHO CHU3UTb 3KOSIOrMYecKUe PUCKN B CUCTEME
noysa-repouuua.
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Accumulation of Organic Substance in Soils of the Far North and the
Arctic

V.A. Leontyeva, T.A. Korelskaya, L.F. Popova
Northern (Arctic) Federal University

Accumulation of organic substance in natural Arctic soil and subarctic soils goes
slower than in urban soils of Arkhangelsk industrial agglomeration. The main reasons of it
are low temperatures and that there are fewer sources of receiving of organic substance in
polar region.

Depending on the type of the natural landscape of the accumulation of organic
carbon in the soils decreases in the row: southern tundra > typical tundra > arctic tundra>
arctic desert. The most content of organic carbon is in the most northern point of samples
selection. It can be connected with the fact that the samples were taken in good moistened
places in vegetable associations that were formed for years. In other cases the samples
mainly were taken in stony and young associations.

The accumulation of organic carbon in the soils of urban landscapes increases in the
row: selitable <forest <industrial <meadow. High content of organic carbon in the soils of
meadow landscape is stipulated by big coming of vegetable remains of meadow grasses.
In the soils of industrial landscape it is stipulated by bringing of organic carbon which came
from industry (soot, oil products). In forest soils the process of humusation goes slower
than in the meadow soil at the expense of lignin-cellulose components of wood plants and
coniferous fall that decompose slower. The least containment or organic carbon in the soil
was found in the selitabe landscape. The urban soils are less formed.

In natural Arctic and subarctic soils the containment of organic carbon does not
exceed the level of provision of urban soils. It does not depend on the zone. The greatest
containment of organic carbon in polar zone is much less than minimum level of its
provision in urban soil.

The containment of organic carbon reduces along the profile of the soil both in urban
soils and in natural soils of Arctic and Subarctic.

It was not revealed that the containment of organic carbon depends on the
granulometric composition in Arctic and subarctic soils.The greatest accumulation takes
place in peat soils and the minimum accumulation takes place in clay soils.

In the soils of Arkhangelsk industrial agglomeration the distribution of organic carbon
decreases in the row: peat> light loam> sand> sandy loam> heavy loam> clay.
Considerable differences in accumulation of organic substance in the soils of different
kinds in polar and urban soils can be stipulated by the different degrees of anthropogenic
loading.

Containment of organic carbon in all researched soils of Far North and Arctic
increases with the rise of their acidity. So, the lower pH the higher the containment of
organic substance in the soil.
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Geochemical Barriers in Soils: the Role of Organic Matter and
Conditions of Element Concentration

Alexandra F. Makhinova, Alexei N. Makhinov
Institute of Water and Ecology Problems FEB RAS, Khabarovsk, Russia,
mahinova@ivep.as.khb.ru

Abstract: The paper gives characteristics of geochemical barriers in soils. The
mechanisms of organic matter interaction with the chemical elements on geochemical
barriers are described. The spatial heterogeneity of chemical element concentrations on
geochemical barriers in soils is considered as a function of migration activity of elements.

Geochemical barriers (GBs) are certain soil-geochemical zones, where the rate of
geochemical fluxes sharply decreases and remains below the level of migration activity of
elements of the geochemical background area. In nature GBs most often appear due to
high concentrations of organic and organo-mineral substances in the soil space.

The research objective is to study the mechanisms of element concentrations in the
organic and organo-mineral geochemical barriers. The essential condition for GBs is the
migration of geochemical fluxes through them and the deposition of certain elements
carried with these fluxes. GBs efficiency is characterized by the total potential of organic
matter, capable of: a) mechanisms of deposition of elements (sorption phenomena) or b)
geochemical transformations (exchange processes, oxidation, etc.). Organic matter is a
good sorbent, and in relation to heavy metals has the following properties:

- the ability to absorb heavy metals, as they are easily absorbed by organic matter in
soil;

- the ability to form chelate compounds of aggressive fractions of fulvic acids with
heavy metals in the soil solution and migrate within soil-geochemical fluxes;

- the ability to form organo-mineral complexes of metals with humic acids
(heteropolar salts), which are inactive and insoluble in the acidic environment, thus
promoting the accumulation of heavy metals in the organogenic horizon.

These properties of organic matter are functionally related to the content of elements
in soils and were used to identify regularities of soil-geochemical flux formation [1].

The downward "reorganization" within the series of the migration activity of elements
takes place within geochemical barriers.

If we consider soil-geochemical barriers from the perspective of the molecular chaos
hypothesis, the parameters of geochemical fluxes in time and space can be estimated with
point moments of random geochemical fields, characterized by the ratio of elements
concentrations and their activity.

The description of actual geochemical fluxes and GBs is often difficult due to the
heterogeneity in space and irregularity in time of their average characteristics. However, in
this case, a priori, soil-geochemical fluxes seem to have a number of universal regularities
described by us [2, 3]. If the average flux rate (Vay.) varies considerably between the points
m4 and my according to the characteristics of differences of filed potentials at two points
separated by a distance (l), than in this case the structure and composition of a soil-
geochemical flux in space is determined by the average rate of the transformation of series
of geochemical activity of elements present at the entrance into the GB space (point my)
and the GB space exit (point my). For example, the migration activity of elements in the
series (point my) Fe> Al> Cu> Pb> Zn> Co> Ni decreases at GB and at the point m;
another series of geochemical activity is observed Al> Cu> Fe> Zn> Pb> Co> Ni or Fe>
Al> Cu> Zn> Pb> Ni> Co. Moreover, the migration activity of elements decreases sharply.

The barrier potential (G) is the rate of change of soil space parameters at the
geochemical barrier (change in the concentration of mobile forms of elements or the
content of bound organic matter) in the direction of migration fluxes:
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G=[(V1C1)mq — (V2C2)m2]l,

where | — the length of the barrier, and (V1C4 ) and (V2Cz) — the rate of a
geochemical flux at the GB boundaries in points my and m, (before and after the barrier in
the flux direction). The values of the rate of elements migration activity in the soil space
are linearly dependent on the redox conditions.

The transformation of series of elements migration activity can be characterized by
the degree of geochemical barrier contrasty (S) as the ratio of the values of geochemical
parameters in the flux direction before and after the barrier:

S= (V1C1)m1 / (V2C2)m2

The intensity of the accumulation of chemical elements in the barrier increases with
the increase of its contrasty and gradient.

Mechanisms of element deposition at GBs depend on: 1) mutual molecular adhesion
of fine fractions of organic matter smaller than 3.2 microns, which causes their coagulation
and aggregation; in particles less than 1 micron the effect of water sorption is sharply
evident; 2) chemical transformations in the geochemical flux due to the molecular
interaction between macromolecular humic substances of acidic character, active chemical
elements and gravitational moisture, providing dissolution of humic substances and
elements. Thus, GBs are characterized with the decrease of the chemical activity of
elements and the rate of their migration and deposition.

According to the migration flux direction GBs can be lateral and radial. In lateral
barriers the element migration is horizontal, from one elementary landscape to another. In
radial barriers elements vertically migrate in the soil space.

Mechanisms, which support the geochemical cycle of lateral or radial barriers, are
functionally related to natural factors. Overwatering of soils (e.g., during rapid snow
melting) facilitates the interaction of polyvalent metals (Fe, Al, Cu, Zn, Ni) with reactive
humic acids and, under certain conditions, causes the formation of heteropolar salts (a)
including complex ones (b) and their deposition:

a) R(OH)(COOH)+ (n+m)M > R(OM)m(COOM)n + (n+m)H+

b) R(OH)(COOH)+ (n+m)M* > [MROHCOOM] (OM)m-y(COOM)n-x+ xyH+.

Increasing acidity of the solution to a pH<3 facilitates the dissociation of complex
salts to form in the solution [FeHSO4]"*? >Fe?*, [CUHSO4]" >Cu?*, Pb?*, Zn**, Sn*+ and
HSO4, SO, HAsO4*, AsO4*, Sn(OH)4; the intensification of migration fluxes and the
release of certain bonds to maintain natural barrier cycles.

In the lateral barriers dissolved elements from acidic solutions, filtrating downwards,
adsorb on the fine fractions of organic matter or enter into an exchange or complex-
forming reactions and intra-lateral soil fluxes carry them over long distances.
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Experience of Pow-Humus and Humat Applications during
Bioremediation of Oil Polluted Polar Marshy Wetlands in Russia
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Moscow State University, Moscow, Russia, vp_murygina@mail.ru

In 2002 and 2011 we carried out a bioremediation of two polar bogs polluted with
accidental crude oil with application of the oil-degrading preparation Rhoder on a surface
of the bog and the subsequent phytoremediation with a Paw-humus or the humate “Extra”.
In 2002 (Komi Republic) on a site of ~ 2000 m? the Paw-humus was applied at the same
time with the Rhoder on the surface of the oil polluted bog only once. In preliminary
laboratory experiments the Paw-humus had positive impact on degradation of aromatic
hydrocarbons and the subsequent phytoremediation by Avena sativa and Timothy-grass.
In parallel with the Rhoder some other oil-degrading preparations were applied on the
same bog, but without application of the Paw-humus.

During the cold and rainy summer 2002 (1.5 months), the level of oil pollution on the
site, where the Rhoder was applied three times with the Paw-humus, was decreased by
20-51%, depending on initial concentration of oil (458-738 g/kg of dry matter (DM). During
2003 and 2004, the Rhoder and the Paw-humus didn't apply any more. Nevertheless, the
site was covered by 85% and 95% with a green grasses at the end of August, 2003 and
2004, respectively. And the level of oil contamination was additionally decreased by 29
and 35%, respectively. Most brightly influence of the Paw-humus was shown in the
analysis of green material and roots sowed earlier plants in comparison with other
preparations and methods of bioremediation (fig. 1).

In 2011 (the Yamal-Nenets Autonomous Distric) a site, about 0,8 hectares, on the
riding bog divided by high hummocks into two half was chosen for bioremediation with
application of the Rhoder. On hummocks which practically didn't suffer from oil spill, the
typical marsh vegetation remained: moss, cloudberries, Labrador tea. Seeds of plants
(oats and mix of long-term herbs) were seeded after triple application of the Rhoder on
both half of the bog. The result was a reduction in oil concentration from 32% to 98%
depending on the initial concentration of oil in the layers of peat 0-10 cm and 10-25 cm.
After the third introduction of the preparation have sown the seeds of oats and mixture of
grass treated and not treated with a solution of humate "Extra" in aim to determine the
phytotoxicity of soil and for phytoremediation. Humate treated seeds were sown on the
right side of the bog, heavily contaminated with oil, on the left - not treated with humate.
Two small plots on the right side and on the left side of the bog were allocated and
covered with non-woven fabric. Six weeks later the seeds (treated and not treated with
humate) on places with very high levels of oil pollution did not germinated.

In areas where contamination below 800-900 g / kg DM, not treated with humate oat
seeds were sprouted to 10 cm and the seeds of long-term grass mixtures almost did not
germinated. On the right half of the plot, treated humate oat seeds sprouted and humate
treated seeds grass mixtures sprouted to a greater extent. Grown seedlings grass
mixtures reached lengths of 7 cm and had a strong turf. On plots under nonwoven
observed the same pattern. In the left half of the contaminated site (not treated with
humate seeds) under the cloth grew mostly seedlings of oats, on the right - thick sprouts
grass mixtures and single seedlings of oats. And oats and grass mixture was well grown in
places where the level of oil pollution was low. The obtained results suggest that humates
containing humic substances and fulvic acids have a positive effect on the germination and
establishment of long-term grass mixture, and virtually no effect (or adversely affect) on
seed germination and seedling growth of oats.
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Figure 1. 2004 year. Plants from the sites 1, 2, 4, 9 where various oil-degrading
bacterial preparations (1 - petrolan, 2 - control, 4 - universal, 9 - rhoder) were applicated.
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UHdunbTpaumsa atmoccepHbIX 0ocagKoB, coaepXaHue u notepu
opraHu4eckoro BelecTBa Npu BbilenaynBaHum ns Hambonee
pacnpocTpaHeHHbIX no4B benapycu npu nameHsirowmxca
Knumatnyeckmx ycnosusax (1980-2012 rr.)

"annHa BnagnmuposHa Nuporosckas
PYT1 « MHCTUTYT NoOYBOBEAEHNSA U arpOXUMUNY

B paboTte npuBOOATCA [aHHble MO W3MEHEHUIO KIMMaTUYecKuX YCIOBUN B
LleHtpanbHon 4vactu Pecnybnukn Benapyce (1981-2012 rr.), wHcunbTpaymm
aTMocCepHbIX 0CadkoB U3 Hauboree pacnpocTpaHeHHbIX Mo4YB pecnybnukn 3a
aHanorn4yHbl Nepunoa; U3MeHeHU0 coaepXXaHUs opraHMYecKoro BeLlecTsa 1 noTepsim npu
BbllLenaynMBaHMmM BOLOPACTBOPUMOrO  OpraHMYeckoro BewecTBa B MNoyBax nNpu
ANIUTENBbHOM CEeNbCKOXO3SIMCTBEHHOM MUCMNOSIb30BaHUN

NMocTtaHoOBKa Npo6nembl

AHanns xapakrtepa nameHeHnsa knumaTta B rnodanbHOM 1 permoHanbHOM mMacluTabax
N ero BNUsiHUE Ha MHPUIbTPaLUNIO aTMOCKEPHBLIX 0CaAKOB B MNAaXOTHbIX U NYroBbIX MOYBAX,
NOTEPU ANEMEHTOB NMUTAHUS B OKPYXKaloLLYO cpeay, Kak B MMpPOBOM Maclitabe, Tak u B
Pecnybnuke benapycb, 6e3ycnoBHO, akTyarbHbl N UMeeT BaXXHOe 3Ha4YeHne A58 peLleHus
MHOIMX TEOPEeTUMYECKMX U NpakTUYecKMx 3agad npu M3yydeHunm mMurpauumn u KpyroBopoTa
BELLEeCTB B Npupoae.

OueHka W3MEHEeHUs COCTOSIHUS KNUMaTU4ecKoW CUCTEMblI U ee BIUsSHUE Ha
OKpYy>KaloLyto cpefy NpOBOAMTCS Ha OCHOBE CPaBHEHUS AaHHbIX eXerogHblx HabroaeHun
CO CpefHUMU KINMMaTUYECKMMUN XapakTepucTukamMmu 3a npelecTBylolmne rogpl, a Takke
KNUMaTU4YeCKUMU HOPMaMW, BblYUCIIEHHbIMKM No  30-neTHUM nepuogam npeablayLwmx
psOoB HabnaeHWA.

[TouBeHHOe nnogopoAne Kak MHTerpanbHbli MokasaTenb CBOWMCTB M MOYBEHHbLIX
PEXNUMOB B 3HAYUTENbHOW CTeneHun OOYyCNoBNEHO TryMyCOBbIM COCTOSSHUEM MOYBbI:
cogepXaHvem, npoduribHbIM pacnpeaeneHnemM, 3anacamu, Kav4eCTBEHHbIM COCTaBOM U
PYHKUMOHASTbHLIMWM CBOMCTBaMM OpraHM4eckoro BellecTtsa. [1pyM 3TOM COCTOsiHME MOYBbI
paccMaTpvBaeTCsl He KaK KOHEYHbI pe3ynbTaT rymycoBon obecnevyeHHOCTM Ha
onpefeneHHoOM 3Tane ee pas3BUTUS, a Kak HernpepbiBHbIM OMHAMUYECKUA KOMMMEeKC
B3aMMOCBSI3aHHbIX SBNEHUA NOCTYNSIEHUSA N TpaHCOpMaLumn pacTUTerNbHbIX MaTepuanos,
B3aMMOOENCTBUA MPOAYKTOB TpaHcdopmauun c OPYrMMU KOMMOHEHTaMW MNOYBEHHOW
cpeabl, UX 3aKpensieHne n MurpaLums B NpoLecce «KU3HU» NoYBbI.

Llenbto paboTbl — oOuUEeHKa W3MEHEHUS BIIMSHUSA KNUMaTa Ha  KONMYECTBO
BbiMagatoWwmnx aTMOCHEPHbIX OCaAKOB U  TeMnepaTypHbIn  PexuM, WHUIbTPaUnIo
aTMocdepHbIX 0cagkoB M3 Hanbornee pacnpocTpaHeHHbIX noyB Pecnybnuku benapycs (r.
MWHCK), U3MeHeHWe coaepKaHus rymyca U BOAHOPACTPOPMMOro OpraHM4eckoro BeLlecTsa
M ero noTepu npu BbiWenadMBaHUM 3a AONUTENbHbIM nepuog wuccrnegosaHun (1981-
2012 rr.).

OO6BbeKkTbl U MeToaMuKa nccrnenoBaHUmn

B paboTte ucnonb3oBaHbl fJaHHble MO OCagkaMm, WHMUIbTpauMmM U noTepsMm npu
BblLLieNla4YMBaHnK, MOSflyYeHHble Ha JIM3UMETPUYECKON CTaHuuu PYIM «WHcTutyT
noysoBeaeHus u arpoxumumn» (r. MmHck) 3a 1981-2012 rr. TemnepaTypHble AaHHble B3SAThI
N3 CNpaBOYHUKOB N B rmapomeTeopornornyeckon cnyxbe Pecnybnukmn Benapycs.

Jinanmetpuyeckas crtaHuma PYI  «AHCTUTYT no4yBOBedEeHUSS W arpoOXmMumy,
pacronoxeHa B tXHOM YacTn r. MuHcka (53°51°03"" N., 27°30°26°° E), koTopasi BBeAeHa
B akcnnyataumio ¢ 1980 roga u yHKUMOHUPYET MO HacTosiee Bpems, Bkrwo4vaeT 48
HaCbIMHbIX NIM3MMETPOB, LMNUHAPUYECKON OpMbl N3 COOPHBIX Xene306eTOHHbIX Konew, ¢
rnybuHomn no4seHHoro npocuns 1,0 (24 nuanmetpa) n 1,5 m (24 nusmmeTpa).
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CpefHsis BennumMHa atmocdepHbIX 0CaaKoB, TemMnepaTypa Bo3gyxa onpenensanucb
B uenom 3a mHoronetHun nepuoa 1981-2012 rr., a Takke ans nepnogos: BeceHHero (03-
05); netHero (06-08); oceHHero (09-11); aumHero (12-02), Tennoro (anpenb-okTs6pb) U
XONoAHoro (HoAGPb-MapT), NOKBapTanbHO 1 ANA ro40BOro LMKNa.

Ob6bekTamn NU3NMETPUYECKUX UCCEAOBaHUA ABNSANIMCL MOYBbI Pa3HbIX TUMOB, B
4YaCTHOCTW: [OEepPHOBO-NOA30MUCTbIE  aBTOMOP(MHbLIE Pa3HOro  rpaHyrioMeTpuUyYeckoro
COCTaBa, MCMnorb3yemble B CEBOODOOpPOTax; AEepHOBO-rNeeBble U TOPPAHUCTO-TNEEBbLIE,
Mcnonb3yemble Mo4 MHOrONIETHUMM TpaBaMM C MOMEHTa OTKPbITUS FU3MMETPUYECKON
CTaHuuu; TopdsiHble, MUCMNOSb3yeMble, Kak B CeBOOBOPOTax, Tak M Nog MHOroOSIETHUMMU
TpaBamu.

3aknagka nu3MMeTpu4ecKux OonbITOB (BHECEHME MUHEpasribHbIX yAobpeHun, noces
CENbCKOXO3SIMCTBEHHbIX KYNbTYp, YXO4 3a MnoceBamMu, y4eT WHMUNbTPALMOHHbIX BOA U
aTMocdepHbIX OCagkoB, YOOpPKY W yyeT ypoxas npoBOAMAM B COOTBETCTBUN C
oOLWEeNnpUHATEIMM - METOAMKAMU MO  NPOBEAEHUIO NU3NMETPUYECKUX UCCNEeLOBaHUN U
TEXHOSTOrMYHbIM pernaMmeHTam Bo3aenbiBaHNSA CEMbCKOXO3ANCTBEHHbIX KYIbTYP.

OT1bop NM3MMeTpMYECKUX BOA MPOBOAMIMCHA BECHOW — OO BHECEHUs yaobpeHun wm
noceBa KynbTyp ceBoobopoTa, IIeTOM WU OCeHbld — nocrne wux Yybopku. AHanus
NN3NMETPUYECKMX BOA M OCALKOB BbIMOMHANCA cornacHo metoamkam AnekcmHa O. A.,
ApuHywikuHon E. B. n Hoeukosa 0. B. u ap. B nHdunbTpatax nmammeTpuyeckmx Bog u
0cagKoB onpeaenanu Bogopactesopumoe opraHudeckoe Bewectso (BOB) — no TropuHy [1,
2].

[MouBeHHble 00pasubl B NM3NMETPUYECKMX ONbITax OTOMpanM C MaxoTHOMo W
noanaxoTHbIX FOPU3OHTOB B Havarne 3aknagku onbiToB (1980 r.) n yepes kaxable 5 ner,
T.€. B KOHLE Kaxaown poTaumm ceBoobopoTtoB. CoaepxaHme n coctaBa rymyca B noysax
(MMHepanbHbIX N TOPMSIHLIX) aHanM3MpoBanNUCb MO CcreaylwuM MeTogukam: obwmn
rymyc — no metoay W.B. TiopmHa B mogudukaumm LUMHAO (TOCT 26213-84); nabunbHbin
rymyc — no metoauke M.A. EropoBa ¢ onpegeneHvem C no metogy TiopuHa B
moaudukauum Cnmakosa u ap.[3, 4].

MmppoTepmudeckun koadppuumeHt  (FTK)  onpegensancsa no  dopmyne
I.T. CengannHoBa: NMK=2X/ZT/10;

rae : X — cymma ocagkoB 3a nepuopg; 2T — cymMma MNonoXuTenbHbIX Temneparyp
BO3JyXxa 3a TOT Xe nepuoa.

PesynbTaTthl uccnegoBaHuin obpabaTtbiBanucb CTaTUCTUYECKM C MCMOMb30BaHWEM
ANCNepPCUOHHOro aHanuaa

Pe3ynbTatbl uccneaoBaHnmn

HabniogeHus 3a MeTeoposiorMyeckMmMmn yCroBUSIMU MOKa3bIBAKOT, YTO KONUYECTBO
BbiMagawowmnx aTtMocepHbiX OCagKoB UM TemnepaTypa BO3gyxa 3a nocrnegHee
TpuauaTuneTne M3MEHANOCb Kak Mo rogam, Tak M MO ce30HaM rofa W BbisiIBMEHbI
cnefyoLuine 3aKOHOMEPHOCTMU.

B TeyeHune aHanuampyemoro nepuoga 1981-2012 rr., no cpasHeHuto ¢ 1961-1990 rr.,
B LeHTpanbHon 4yactu Pecnybnukn bBenapycb (nuaumetpudeckaa cTtaHuua PYTI
«MHCTUTYT nouBOBEAEHUA 1 arpoOXUMUM», . MUHCK) YMEHbBLUMMIOCHL KONMYECTBO OCaaKOoB B
uernom 3a rog Ha 92 mm (Ha 13,2 %), 3a BeceHHuM nepuog — Ha 21, netHun — 50, oceHHMI
— 18, 3MMHUM — Ha 3 MM, B TOM Yucne 3a Tennbin nepunog (IV-X mecay) — Ha 16,5 %, 3a
netHun nepwog (VI-VIIl) — Ha 19,7 %, xonogHbir nepuwog  (XI-lI) — Ha 2 %.
MakcumanbHoOe KOnM4ecTBO OCaZKOB 3a 3TOT Mepuon TakkKe OCTanocb B NETHUA Nepuos
(33,8 % OT rogoBoro Konu4ecTea), B BECEHHUM U OCEHHUN Nepuo — OCTasrioCb NPUMEPHO
Ha ogHoM ypoeHe (21,2 n 23,8 %), yBenuunnocb B 3umMHumn nepmog o 21,2 % (18,0 % B
1961-1990 rr.).

CyMmma akTUBHbIX TemnepaTtyp Bo3gyxa Bbiwe 10 °)C B nepuog Beretauum pacteHun
(man-ceHTs6pb) B 25-T1 rogax (78,1 % net) us 32 net HabnogeHun (1981-2012 rr.) 6bina
Bbllle cpeAHeMHoroneTHnx 3HaveHnn (1961-1990 rr.), B Tom 4ncne 3a nepmog 1981-1990
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rr. oHa 6bina Ha 51,6 °C Hwxe cpeaHeMHoroneTHero nokasatens (2272,7 °C), a 3a 1991-
2000 rr. — ysennumunack Ha 86,1 °C n 3a 2001-2012 rr. — Ha 208,7 °C.

MmppoTtepmudeckun koadpdpuumeHt (I'MK) 3a 5-9 mecay B rogbl MccrnegoBaHUN
nameHsnca B npegenax ot 0,62 (1999 r.) go 1,84 (2009 r.). Ha gonto BnaxHbix rogos ('K
Bbilwe 1,6) npuwnock 25,0% net (8 net u3 32 net HabnogeHuin); ontumansHblix (MK —
1,3-1,6) — 28,1%; cnabosacywnusbix ('K — 1,3-1,0) — 28,1%; 3acywnusbix (I'TK — 1,0-
0,7) — 125% v o4eHb 3acywnusebix (MK - 0,7-04) - 6,3% netr. Ha ponto
cnabosacywnmBblX, 3acylWMBbIX M OYeHb 3acywnuBbiXx npuxogunocb 46,9% ner.
MmopoTtepmuyecknin koadduumeHT B cpegHem 3a 1981-1990 rr. coctasun 1,41, 3a 1991—
2000 rr. — 1,18 n 3a 2001-2012 rr. — 1,42.

BennumHa vHunbTpauum atmocdepHbix ocagkoB B nodsax Pecnybnukn benapycb
B roabl uccnegosaHun (1981-2012 rr.) Takke naMmeHsanacb OT UHTEHCMBHOCTW BblNageHUs
0OCaZlkOB M TeMnepaTypHOro pexuma, Ce30HHOCTWU roga v Tuna W rpaHyrnomeTpu4eckoro
cocTaBa Mnou4s.

YCcTaHOBMEHO, YTO B NaxOTHbIX MOYBax Npu OAHOM M TOM Xe KONMnyecTBe OCajKoB,
TeMnepaTypHOM pexunme, OOAUHAKOBOM YPOBHE MPUMEHEHUS MUHepanbHbIX YAobpeHui
NoA4 KynbTypbl CEBOOOOPOTOB BeNMYMHA MHPUAbTPAUUM aTMOCHEPHbIX OCaaKoB B
OonbLUen cTeneHn n3MeHsanacb B 3aBUCMMOCTU OT TUMa U rpaHyIOMETPUYECKOro CoCcTaBa
nous (Tabn. 1).

Obwmn o6bem MHPUNLTPALUN aTMOCHEPHBIX OCAQKOB COCTaBNAN B CpedHeM 3a
rog (1981-2012 rr.): Ha AepHOBO-NOA30IMCTON NErkocyrnuHucTon noyse (nun3. 1-2) 90,9
n/M?, Ha ToiA e NerkocyrnUHUCTO XOPOLLO OKYNbTYPeHHOI (arpo3em, nu3. 33-34) — 90,6,
noysoobpasytuwen nopoge (nua. 11-12) — 115,2, nerkocyrnMHUCTON, NOACTUNAEMON C
rmy6uHel 0,75 M MOpeHHbIM cyrnuHkam (nu3.3-4) — 143,4,  nerkocyrnMHUCTOW,
nogctmnaemon ¢ 0,50 M pobixneim neckom (nn3.5-6) — 126,6, cBsi3HOCynec4aHowm,
noactunaemon c rnybunbl 0,7 M MOPEHHBLIM CYrfIMHKOM C NPOCIONKOW Necka Ha KoHTakTe (fn3.7-
8) — 149,0, pbixnocynecyaHown, noactunaemon ¢ rnyouHsl 0,3 M pbIXIbIMA Neckamn —
146,4, necyaHblx — 212,1 1 TopdsiHol (B ceBooBopoTe) — 82,1 n/m?. Ecnu cpaBHMBaThL
NHPMNBbTPaLMIO aTMOCHEPHBIX OCaAKOB B MOYBAX NO NOCNEAHUM TPEM AECATUNETUSAM, TO
cnegyeTt oTMeTUTb, 4To 3a nepnon1981-1990 rr. oHa nameHsnacb B 3aBUCUMOCTM OT TUNa
N rpaHyrioMeTpuyeckoro coctaea noys B npegenax ot 57,1 nim? (TopthsiHas) oo 1921
n/m? (necyaHasi), cooTBeTCTBEHHO 3a 1991-2000 rr. — oT 71,7 (NerkocyrnuHucTasl) Ao
204,6 (necuaHas) n/m?, 3a 2001-2010 rr. — oT 128, (nerkocyrnuHUcTas, arposem) fo 249,1
(necuaHas) n/M?. Mpu 3ToM criedyeT OTMETUTb, YTO B NOCNEAHWEe [Ba AECATUNeTUs U,
NpeMMyLLEeCTBEHHO, B nocnegHee, MHuNbTpaumMa atMocqepHbIX 0CagKkoB yBenMuunach
Ha 57,0-99,8 J'I/M2, no cpaBHeHuto ¢ 1991-1990 rr.

Cambin 6onbwon obbem MHUNBLTPAUUM OCaALKOB BO BCEX W3yyaeMblX MoYBax
Habnoganca Bo BnaxHble rogbl (1982, 1985, 1990, 1993, 1998, 2006, 2008, 2009), c
MUHUMAnbHLIMU 3HaYeHUsIMM B TopdpsiHon nouse (101,8 n/M?) M MaKkcMManbHbIMU B
necyaHon (262,8 n/MZ). CpenHerogoBas MHUNbTpaUUa OCagkoB B 3TM rogbl MO BCEM
noysam Obina Ha ypoBHe 175,8 nim?. HabniogaeTcs 3akOHOMEPHOE CHWXKEeHue
NHPUNbTPaLMM OCagKoB B ONTMMarbHble MO CTENEeHU yBnaxHeHus rogbl (1984, 1987,
1988, 1989, 1996, 2001, 2004, 2005, 2010), ganee B cnabosacywnusble (1981, 1986,
1991, 1994, 1997, 2003, 2007, 2011, 2012) n 3acywnusble (1983, 1992, 1995, 2000) no
CpaBHEHMo C BNaXxHbiMn rogamu. YTto kacaetcsa odeHb 3acywnmebix net (1999, 2002), to
30eCb fanbHenWero CHWXKeHWa WHUNbTpauun, Laxe C 3acylnvMBbIMW rogamu He
HabniogaeTcss, a Ha OTAeNbHbIX MNOYBax OTMEYaeTCss [axe ee YyBenuyeHune. JITOo
obbsacHAeTCA, NO-BUOUMOMY, ManbiM 06 bEMOM BbIOOPKM AaHHbIX NET.
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Tabnuua 1 — lameHeHne nHdpunbTpaumm atmocdepHbix ocagkos (cnon 1,0-1,5 m) B
NaxoTHbIX Hambomnee pacnpocTpaHeHHbIX noyBax Pecnybnukn benapycb (MO AaHHbIM
nunanmeTtpuyeckoro onbita Ne 1 PYT «MHCTUTYT nouBoBeaeHna un arpoxummnny, 1981-2012
r.)

HasBaHue noyssbl WHdunbTpaums, n/m?
1981- 1981- 1991-  2001- +,-
2012 1990 2000 2010 2001-
rr. rr. rr. rr. 2010.k
1981-
1990 rr.

1. [lepHoBO-NoA30NMCTas CyrnnuHUCTas,
pa3BMBaOLLASACA Ha NErkoM NeccoBUAHOM 90,9 63,6 71,7 129,9 66,3
CYInunHkKe, nns.1,2

2. [lepHOBO-NOA30MMCTas NerkocyrnMHucTas,
pa3BMBaloLLAsACA Ha Nerkom reccoBuaHOM 90,6 57,6 80,1 128,5 70,9
cyrnuvHke (arposem), nn3.33, 34

3. NouBoobpasytoLwasa nopoaa (1eccoBUAHbIN

CYIMMHOK € rmy6uHbl 1,5-3,0 m), nn3.11,12 115,2 79,3 113,2 146,9 67,6

4. lepHoBO-Noa3onucTasa cyriMHucTas,
pa3BMBaloLLAsCA Ha JIEFKOM JIECCOBUOHOM
CYITMHKe, nogctunaemMom ¢ rmybunbl 0,75 m
MOPEHHbLIM CYyrinHKam, nu3.3, 4

143,4 103,2 134,3 1875 84,3

5. lepHOBO-NOA30MMCTas CyrnMHUCTas,
pa3BMBaOLLASCA HA FIErKOM JIeCCOBUAHOM
cyrnuHke, noacTtunaemom c 0,5 M pbIxnbim
rneckom, nun3.5, 6

126,6 82,6 1089 1824 99,8

6. [lepHoBO-Noa3onucTaa cynecyaHas,

pa3BMBaOLLASACA Ha CBSA3HOW Cynecwu,

noacTunaemon ¢ rnyouHbl 0,7 M MOPEHHbLIM 1490 1079 137,8 1947 86,8
CYITIMHKOM C NPOCOMKOW Necka Ha KOHTaKTe,

3.7, 8

7. depHoBO-Nnogsonucrtaa cynecyaHas,
pa3BMBaloLLasaCs Ha pPbIXIon cynecu,
nogcTunaemon ¢ rmyouHsl 0,3 M pbIXnbim
rneckom, nun3.9, 10

146,4 106,0 136,7 1959 89,9

8. [lepHoOBO-Noa3onNucTasa necyaHas,
pa3BuMBaloLLAACa Ha MOLWHbIX Neckax, nin3.13-16 212,1 1921 204,6 2491 57,0

TopdsiHas 82,1 57,1 775 156,7 99,6

OaoHMM M3 BaXHbIX MNoKasaTenen npu OUEHKEe 3KOMOrMYeCKOro COCTOSIHUSA MOuYB,
N3MEHSAOLLIErocs Nog AeNCTBUEM KIMMATUYECKUX U arpOTEXHUYECKMX NPUEMOB, SIBNsieTCs
N3MEHEHNe CcOoAepXaHWs W 3anacoB rymyca B MNpouecce CerlbCKOXO35MCTBEHHOMO
MCNONb30BaHUSA, Tak Kak OHM Hambonee 4eTKO OTpaxarwT HanpsKeHHOCTb
Buonornyeckoro KpyroBopota u 0GanaHca 3MeMeHTOB B YCNOBUSX WHTEHCUUKaumm
CENbCKOX0351IMCTBEHHOIO NPON3BOACTBA.

YCTaHOBMEHO, YTO COAEPXXaHWe OpraHNYecKoro BeLwecTsa B npouecce AnnTenbHOro
ncnonb3osaHus (1980-2013 rr.) yBennuMnocb, NPeEUMyLLECTBEHHO, BO BCEX MoYBax B
NaxoTHbIX ropudoHTax Ha 0,17-1,25%, 3a uckn4yeHMem arpo3ema nerkocyrfiMHUCTOro
(nn3. 33 n 34) n TophaHom (B ceBoobopoTe, Nu3.23 n 224), roe ero cogepxaHue
CHM3MNOCb. B noanaxoTHbIX CrosSX BCEX MOYB OTMEYEHO YBEeSIMYEHWe OpraHnm4yeckoro
BewlectBa Ha 0,09-0,47%, B 3aBMCUMOCTU OT FpaHyriOMeTPUYECKOro coctaBa OepHOBO-
noA3onucTbIX noys. MuHumanesHoe copgepxaHue rymyca kak B 1980 r. (1,45%), Tak 1 B
2013 r. (1,92%), oTMe4yeHO B OepHOBO-NOA30NNCTON necvaHon noyse. COOTBETCTBEHHO
MakcuMarnibHOe €ero coaepXaHuve Takke COXpaHWnocb B AepHOBO-MOA30IUCTON
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CynecyaHoW, pa3BMBaKOLWENCA Ha CBSA3HOW cynecu, noactunaemon ¢ rnyouHbl 0,7 m
MOPEHHbIM CYITIMHKOM C MPOCIIONKOW necka Ha koHTakte (3,78 u 3,95%, nus.7, 8) n B
OEepPHOBO-MOA30/IMCTON  NErKoCyriMHUCTON, pasBMBAKOLLENCH Ha JIerkOM J1eCCOBUAHOM
cyrnuHke (2,83 n 2,79%, nn3.33, 34). CpeaHerogoson NpUpOCT OpraHN4ecKkoro BeLLecTBa
3a yKasaHHbl nepuo B NaxXOTHbIX CMOSX AepPHOBO-MOA30SIMCTLIX MOYB Haxogurnca B
npegenax ot 0,005 pgo 0,038%, a B arpo3eme nErkoCyriMHUCTOM 3TOT MoKasaTenb
CHM3unca B cpegHem 3a rog Ha — -0,001% v B TopdsiHon noyuse — Ha 1,191%, tabn. 2.

2. — CopepkaHne opraHM4eckoro BellecTsa B Hanbornee pacnpoCTpaHEHHbIX NOYBax
Pecnybnvkn Benapycb (nuanmetpudeckuin onbiT Ne 1), 1980-2012 rr.

CogepxaHue rymyca, %

Anax A,B;
HasBaHune noyssbl 1980 2008 2012 +,-, + -, 1980 2012 +-,
(oceHb) (oceHb) (oceHb) 2012k B 2012
1980 cpeaHeM K
3aron 1980

MouBbl, ncnosrnb3dyemble B CEeNbCKOX03ANCTBEHHOM npon3BoacTBe

1. lepHoBO-noa3onucTas
CYIMUHUCTas!, pa3BUBatoLLIasaCcs Ha
NEerkom fieCCoBUOHOM CYTIIMHKE,
m3.1,2

1,50 2,12 2,28 0,78 0,024 0,22 0,59 0,37

2. [lepHoBO-nNoa3onucTas

nerkocyrnmHucTas,

pa3BMBaloLLasCA Ha Nerkom 283 2,76 2,79
NeccoBMAHOM CYITIMHKe (arpo3em),

mn3.33, 34

0.04 -0,001 0,56 1,00 0,44

3. No4yeoobpasytoLas nopoga
(neccoBuaHbI cyrnuHok ¢ rybunel 0,36 1,37 1,61 1,25 0,038 0,09 0,44 0,35
1,5-3,0 M), nn3.11,12

4. [lepHOBO-NoA30MMCTas

CYInUHUCTas!, pa3BuBatoLLLasacs Ha

Nerkom neccoBUAHOM CYTTINHKE, 1,59 1,87 2,21 0,62 0,019 0,39 0,48 0,09
noacTunaemom c rnyouHel 0,75 m

MOPEHHbIM CYyrfnnHKam, nns.3, 4

5. [lepHoBO-nog3onucras

CyrnuHuCTas, pasBuBaroLascs Ha

NEerkoM rieccoBUOHOM CYITIVHKE, 1,60 1,84 212 052 0,016 0,12 0,47 0,35
nogctunaemom ¢ 0,5 M pbIXsibiM

neckom, nn3.5, 6

6. [lepHoBO-noa3onucTas
cyrnec4daHas, pasBuMBaloLLascs Ha
CBSI3HOW cynecu, NogcTunaemMon ¢
rny6uHbl 0,7 M MOpPEHHbIM
CYIMIMHKOM C NPOCIOWKON necka Ha
KOHTakTe, nn3.7, 8

3,78 392 39 0,17 0,005 0,39 0,78 0,39

7. NepHoBO-NoA3o0nucTas

cynecyaHasi, pa3BmBaloLLasncs Ha

PbIXION cyrnecu, NOACTUNaeMoN C 1,72 2,00 244 0,72 0,022 0,36 0,50 0,14
rny6uHbl 0,3 M pLIXIbIM NECKOM,

3.9, 10

8. [lepHoBoO-nog3onuctas
necyaHasi, pa3BuBaloLLasaCs Ha 145 168 1,92 047 0,014 0,14 0,61 0,47
MOLLHbIX neckax, nn3.13-16

9. TopdhsHas (B ceBoobopoTe), -
nn3.23, 24 62,4 459 231 393 -1,191 — — _

Bbibopka, n 6 6 6 - - 6 6 —




3anacbl rymyca, XxapakrepusytoLme nocTynsieHme opraHM4yeckoro BewecTsa B NoyBy
N MHTEHCMBHOCTb UCNOSIb30BaHMS MUHEPArbHbIX U OpraHnyecknx ygobpenun B cnoe 0-50
CM uccrnegyembiX NMoOYB U3MEHSNNCb B 3aBUCUMMOCTM OT TuMa M rpaHyrioMeTpuUyeckoro
cocTtaBa noys. B OepHOBO-NOA30NUCTLIX NErKOCYrMMHUCTBIX NOYBax, pasBMBAKOLNXCA Ha
Nerknx NeccoBUaHbIX CyrnnmHkax oHu ysenuuunumcs ¢ 90 (1980 r.) go 100 1/ra (2012 r.); B
XOpPOLIO OKYyNbTYPEHHOW [OepHOBO-MOA30/IMCTON CBA3HOCYNecYaHoW Mo4yBe OcTanuchb
NPaKTUYECKN Ha TOM Xe ypoBHe okono 230 T/ra; B pbiXNOCynecyaHon U necyaHon no4ysax
— yBenunuunuce Ha 19,1 n 17,2 1/ra n coctasunu B 2012 r. 105 n 87 T/ra, COOTBETCTBEHHO.
CopepxaHue NOABWKHbLIX, UMM TaK HasblBaeMbIX NabUbHbIX N'YMYCOBbIX BELLECTB N UX
AONneBoe y4yacTue B cocTtaBe oOuwero rymyca COCTaBWO: B MaxOTHbIX FOPWU3OHTax
AEpPHOBO-NOA30MUCTLIX NerkocyrnuHucToix nods 18,1 (arposem) — 30,7% oT obuiero
coaepXaHus rymyca, B nouysoobpasytowen nopoge — 19,4, Ha CBA3HO-, pbIXNIOCyNnecYaHbIX
— B cpegHeM 25,4, necyaHblx — 32,6%. CooTBETCTBEHHO, B NognaxoTHOM cnoe (o 50 cm)
3T nokasaTenn COCTaBNANM Ha NErkocyrfiMHUCTbIX noyBax — 22,3-43,4%, B
noysoobpasytouien nopoae — 28,7, cynecyaHblx — 44,2-49,6, necyaHbix — 47,6%.

CopepxaHne n cocTaB BOOOPACTBOPUMbIX OpPraHMYEeCKMX BELLEeCTB B MOYBax
ABMSETCHA O4HMM M3 NoKasaTenen «nNoABMXHOCTM» NOYBEHHOrO rymyca. 1o gaHHbIM psga
nccnegoBartenen BOAOPACTBOPUMbBIE KOMIMIEKCbl OPraHMYEeckuMx BeLLecTB obnagaroT
BbICOKOW MMUIPaLMOHHON CMNOCOBHOCTBIO M OKa3biBaOT CyLLECTBEHHOE BIUSIHUE HA POCT U
passutne pacteHun. Mo gaHHbIM 3a 1980-2012 rr., NONYYEHHbIM Ha NU3NUMETPUYECKON
ctaHuuu r. MuHCK, noTepu BOLOPACTBOPUMOrO OpraHMYeckoro BelecTBa U3 Criosd Mnoys
(1,0-1,5 M) npu BblWwenadYnMBaHUM U3 OEpPHOBO-NOA3OMUCTLIX MOYBaxX W3MEHSNUCL B
3aBUCMMOCTW  roga  WUcCCrnegoBaHWin U FpaHyNIOMETPUMYECKOro  coctaBa  MOYB.
CpegHerogoBble ero notepu Obinn  cnegywowme: Ha  AEpPHOBO-MNOA30MUCTbIX
nerkocyrnnHucTbixX noysax (nus. 1, 2, 33, 34, , 12, 3, 4, 5, 6) oHM Haxoaunucb B npegenax
ot 10,3 po 17,5 kr/ra; cBsA3HO, U pbixsiocynecyaHblx (nMu3. 7, 8, 9, 10) — 20,1-23,2;
necyaHbix (NMn3. 13-16) — 26,7 n TopdaHbIx (nn3. 23-24) — 65,1 kr/ra.

3aknoyeHue

lMpuBeaeHHbIE AaHHbIe, NOMyYeHHbIEe HAa NU3nMeTpudeckon ctaHumm PYT1 «AHCcTuTyT
noysoBeaeHuNsa n arpoxummmy (r. Munck, 1980-2012 rr.) nokasbiBatoT, YTO MHPMNbTPALUSA
aTMocdepHbix ocagkos (crnown noysbl 1,0-1,5 M) 3HauuTenbHO pasnuMyaeTcs OT Tuna U
rpaHyIOMETPMYECKOro CocTaBa MNOYB U KONMYECTBA BbiNadatoLmnx 0CagKoB; CoaepKaHme n
HakonneHue opraHudeckoro BeuwecTtea (B cnoe 0-50 cm Hambornee pacnpoCTpaHEHHbIX
nouys Pecnybnukn benapycb), notepy npu BbiWenadYMBaHuMm BOLOPACTBOPUMOIO
OpraHMYeckoro BellecTBa, TakKe CyLLeCTBEHHO pasfnuyalTcs B 3aBMCUMOCTU OT Tuna U
rpaHyIoOMETPMUYECKOro CocTaBa MoYB U UX CENbCKOXO3ANCTBEHHOIO NCMNOSTb30BaHUS.
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Humic-Assisted Synthesis of Gold Nanoparticles: Submicron
Intermediates and Enhanced Resulting Sol Stability

Alexander Polyakov', Vasily Lebedev’, Eugene Goodilin" ?, Irina Perminova?
1Department of Materials Science, Lomonosov Moscow State University, Moscow, Russia,
a.yu.polyakov@gmail.com

2Department of Chemistry, Lomonosov Moscow State University, Moscow, Russia

Gold nanoparticles (AuNPs) are extensively used in chemistry, physics and
biomedical technologies due to a set of unique properties. For safety and cost reasons,
there is a tremendous interest in “green” techniques for AUNPs preparation using harmless
and eco-friendly chemicals. Recently, AuUNPs syntheses based on reduction of Au'"
species by natural and synthetic humic substances (HS) were reported [1]. Such particles
were shown to be effective colloidal mediators for SERS detection of eco-pollutants [2, 3].
However, the mechanism of AuNPs formation in presence of natural HS is still debatable.

In the present research, we used in situ UV-visible absorption spectroscopy and
transmission electron microscopy (TEM) to study formation of AuUNPs by direct reaction of
leonardite HS and HAuCl, in hot (70°C) aqueous solutions. It was found that evolution of
SPR peak (corresponding to AuNPs) with the reaction time cannot be explained by the
well-known LaMer nucleation-growth theory. At the beginning of the synthesis a low-
intensity and wide peak at 540-640 nm range exists only, indicating the presence of large
intermediates or anisotropic nanoparticles. Then, the SPR peak position shows an abrupt
leveling off at 523-525 nm. TEM study corroborated the presence of submicron branched
structures just after addition of HAuCl, into the hot HS solution (Fig. 1a) as well as gold
nanoworms (Fig. 1b) until ca. 2.5 h of the synthesis. Finally, spherical AUNPs (15-20 nm in
diameter) were formed. Steady-state UV-visible absorption measurements of the gold sol
just after humic-assisted synthesis and 2 month later have shown an excellent stability of
the prepared colloids which allow their storage and commercial distribution.

Figure 1. TEM images of the intermediates formed in humic-assisted synthesis of
AuNPs: a — submicron branched structures formed just after addition of AuCl, into HS
solution; b — gold nanoworms existing during the first 2.5 h of the synthesis.

This work was supported by M.V.Lomonosov Moscow State University Program of
Development. The authors are grateful to Russian Foundation for Basic Research (grant
Ne13-04-01853).
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Role of Humic Acids in Morphological Diversity of Maritime Burozems
of Primorsky Krai (Russia)
Boris Pshenichnikov', Nina Pshenichnikova?

'Far Eastern Federal University, Vladivostok, Russia, bikinbf@mail.ru
Pacific Institute of Geography FEB RAS, Vladivostok, Russia

Our research in the past decade shows that the maritime and insular zone of
Primorsky Krai is characterized by burozems with a deeply and intensely humificated
profile and with diagnostic features, indicative of humus-illuvial pedogenic process. Humic
acids (HA) play a significant and rather varied part in burozem profile formation. To
disclose HA role in morphochromatic differentiation of burozem profiles, we studied humus
composition and dynamics in burozems of various biogeocenoses within Ostrovnoy Cape
and the bordering territory (the Japanese Sea coast of the Eastern offshoot of Sikhote Alin,
43° NL, 133° EL). The burozems under study include 1) cinnamon-brown humus-illuvial
burozems with a soil profile, comprising genetic horizons AO0-AY-BMf,hi-BMC, found under
secondary oak forests; 2) dark humus-illuvial burozems with genetic horizons A0-AU-
BMhi1-BMhi2-BMC, found under grass-shrub thickets, replacing cut-down oak forest; 3)
dark humus-illuvial pyrogenic burozems with genetic horizons AO0-AUpyr.-BMhi-BMC,
found under lime forests in fire-damaged territories. The soil nomenclature, used for the
research, is based on the Classification of Soils of Russia and our own findings.

Humus composition of the burozems, found under oak forests, is of humate-fulvate
type (Chumic acid t0 Crunic acid ratio — 0.78), while that of the pyrogenic burozems under lime
forests and the dark burozems under grass-shrub thickets is of fulvate-humate type. In
these burozems, Chumic acid 10 Crunic acia ratio increases considerably (1.15 and 1.20
respectively). The characteristic and distinctive trait of group composition of pyrogenic
burozem humus under lime forests is fulvate-humate type of humus in structural-
metamorphic humus-illuvial horizon BMhi (Chumic acida 10 Crunic acia ratio — 1.09). In the
burozems of the other biogeocenoses, humus composition in this horizon is of humate-
fulvate type (Chumic acid 0 Crunic acia ratio — 0.53 and 0.67).

The burozems of the three biogeocenoses differ considerably in humic acid levels
and humic acid fractional composition and mobility. The dark humus-illuvial burozems
have higher absolute levels of humic acids in general and higher levels of humic acid
fractions — brown humic acids, black humic acids, and black humic acids combined with
fulvic acids of fraction two. All the said fractions are characterized by high rates of mobility
as illustrated by profile distribution of their absolute levels.

The distinctive trait of the burozems of the three biogeocenoses is specific profile
distribution of black humic acids. In the burozems under grass-shrub thickets, absolute
levels of black humic acids are high both in humus-accumulative horizon AU (0.35%) and
in structural-metamorphic humus-illuvial horizon BMhi (0.30%). Also, high levels of black
humic acids combined with fulvic acids of fraction two are typical for the whole profile of
these burozems. In the burozems under oak forests, most black humic acids are found
within humus-accumulative horizon AY (0.20%), while in horizon BMhi the level of black
humic acids decreases sharply to 0.05%.

Profile dynamics of humus and humus fractions allows us to explain to a certain
extent the nature of morphological diversity of the burozems under the different
biogeocenoses. Thus, in the burozems under oak forests, most humic acid fractions and
their derivatives with fulvic acids demonstrate accumulative type of profile distribution. The
cinnamon-brown color of the humus-illuvial horizon is largely due to accumulation of
aggressive 1a fulvic acid fraction. In burozems under grass-shrub thickets, individual
fractions of humic acids and their derivatives with fulvic acids demonstrate eluvial-illuvial
profile distribution which results in dark grey or dark color of the burozem humus-illuvial
horizon.
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EuonpenapaTbl Ha OCHOBEé BepMMUKOMNOCTOB AJifd pacTeHueBoaAcCTBa.
nonyyeHune n npuMmeHeHume

A.O. CarutoB', .H. Tutos?, K.K. Borycnaes®

"Kazaxckuii Hay4HO-MCCnenoBaTeNbCKUN MHCTUTYT 3alUUThl M KapaHTUHA pacTeHun, AnmMarsl,
KasaxcTtaH

’BnaanMupckuii rocyaapcTBEHHbIN YHBepcuTeT, Bnagummp, Poccus

3Kazaxckuil HaUMoHabHbIN yHuBepcuteT um. anb-dapabu, Anmatbl, KazaxcrtaH

O630op. B poknage 6yayT onucaHbl cnocobbl MOMyYeHUs pasnu4yHbIX TUMOB
ovonpenapaTtoB U3 BEPMUKOMMNOCTOB, MEXaHU3Mbl X DMONOrMYeckoro 4ENCTBUA, a TaKke
AaHa KpuTuyeckasa oueHka oeHoMeHa NPUMEHEHUS UX B CENbCKOXO3SMCTBEHHON NpaKTuKe
C Hay4yHOWN N NPaKTUYECKON TOYEK 3PEHUS.

Review. The report will describe how to obtain various types of biological
preparations from the vermicomposts, their mechanisms of biological action, as well as a
critical evaluation of the phenomenon of the use in agricultural practices with scientific and
practical points of view.

B nocnegHvwe pecatunetvss BO MHOMMX CTpaHax mupa, B TOM 4ducre n B Poccun,
HeKoTopble UPMbI ANS MOMyYeHMs U NPOU3BOACTBA pasfnU4YHbIX GakTepuanbHbIX W
YMUHOBbIX OuonpenapaTtoB CeNbCKOXO3SWCTBEHHONO Ha3HA4YeHMs CcTanu  LWMPOKO
MCNONb30BaTb B KayeCcTBE WCXOOHOrO CbipbSl  KOHEYHble NPOAYKTbl  a3poBHON
hepMeHTaumm opraHocoAepX)aLlmx OTX040B (KOMNOCTbl U BEPMUKOMMOCTbI).

O6bemMbl Cnonb3oBaHUsE BMONOrMYECKUX CPEACTB KOHTPOSS YNCNIEHHOCTU BPEOHbIX
00BbEKTOB B CefbCKOM XO35MCTBE BO BCEM MUpE HenpepbiBHO pacTyTt. B Poccun 3a
nocnegHue rogbl obpaboTka OGuonorMyeckumu necTuuugamy MoceBOB, NMaHTaUUA U
CafloB  CeNbCKOXO3SAMCTBEHHbLIX KynbTyp COKpatunacb B 6, a npou3BOACTBO
ouonpenapartos — B 20 pas [1].

Ha nepBbi B3rnag 9TO KaXeTcs He paumoOHanbHbIM, Tak Kak aTu cybcetpaTbl Mo
YPOBHIO COAEpPXXaHWUsi CaMUX TYMUHOBBIX BELLECTB CyLlecTBEHHO 6eaHee Oypbix yrnen u
TopdoB. OgHako BCe 3TU BMAbl FyMyCcoOcCoAepXallero OpraHuM4Yeckoro Cblpbs cTanu
MCNONb30BaTLCA AN NONYyYEHUs pasnNUYHbIX BUAOB (XKMAOKMX, NACTOOOPA3HbIX U CYyXmnx) no
cnegylowum npuynHam.

Bo-nepBbix, B oOTnnumMe OT Oypbix yrnen wn Topcha, npexage Bcero, 9370
BO30OHOBMSAEMbIE MCTOYHUKM ryMyCcOCOAepXKaLLero Chipbs (4axe, MOXHO CKa3aTb, OMeHb
ObICTPO BO306GHOBNSAEMbIE BUAbI Cbipbs, TaK Kak npoueccbl nx GMOKOHBEPCUMM ANATCA OT
HECKOMbKUX CYTOK OO0 HecKoribkux MecsueB). bonee Toro, noBcemectHas nepepaboTka
camblX pas3HOOOpasHbiX OpraHMYeckMx OTXOOOB  PaCTUTESNIbHOIO U KUBOTHOrO
NPOUCXOXAEHUS C MOMOLLBbI a3pOBHbIX TEXHONMOrMm GMOKOHBEPCUN NO3BONSAET MOMYYUTb
He TONMbKO BbICOKOLEHHblE BUAbl OPraHUYecKMx yaobpeHunm u KOpMOoBbIX Ao06aBoOK Ans
XMBOTHbIX N3 HU3KO Ka4YeCTBEHHbIX OPraHUYeCckuX OTXOA0B, HO U CHU3UTb aHTPOMOreHHYyo
Harpysky B ropogax OT BblBO3a W 3aXOPOHEHMSI OpraHMYecKom YacTu TBepAbiX ObITOBbIX
OTXO0B Ha MOSINroHbl U cBarnku [2-5].

Bo-BTOpbIX, KOHE4YHble MPOAYKTbl a’3pobHON OMOKOHBEPCUM OpraHoCcOoAepXKaLLumMx
OTXOAOB cofepxaT B cebe KpoMe TYMUHOBbIX BeLECTB O4YeHb LUMPOKUA Habop
Guonormyeckn akTMBHbIX BewecTB M bGoraTyilo No BMAOBOMY COCTaBy MUKpPOSiopy
NOMNe3HbIX NMOYBEHHbIX MUKPOOPraHM3MOB-aHTaroHUCTOB CaMbIX PasfnunyHbIX NaToreHoBs, B
YaCTHOCTU UTOMATOreHOB, a Takke W MUKPOOPraHW3Mbl-NPOAYLIEHTbl  Pas3fNYHbIX
OMONorMyeckn akTUBHbIX BELLECTB.

[MoaTomy, ucnonb3ysa pasnuyHble TEXHONOrMYeckme npueMbl, U3 Takoro CroXHOro no
COCTaBy OpraHM4yecKkoro Cbipbf BO3MOXHO nMorfiydaTb He TOSNbKO  FYMUHOBbIE
6uonpenapatbl, cogepxawme B cebe OYMLWEHHbIE W KOHLEHTPUMPOBAHHbIE COMKU
YMUHOBBIX KMCMOT U PYNbBOKUCIOT, HO M ©omnee CroXxHble No COCTaBy KOMMIIEKCHbIE
6uonpenapatbl, cogepxawue B cebe KpomMe ryMUMHOBbLIX BellecTB psag Guonorndecku
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aKTUBHbIX BeLLEeCTB, aHTMOMOTUKN, NPOAYKTbl MeTabonmMama camux OOXOEBbIX YepBen U
MOYBEHHbIX MUKPOOPraHM3MOB U >KMBblE€ MOYBEHHbIE MUKPOOPraHuaMmbl. TO €CTb Takue
npenapartbl bonee npaBunbHO ObINO Obl Ha3biBaTb KOMMIEKCHBIMU MUKPOBMONOrM4yecknmMmm
ryMMHOBbIMW OGuonpenapatamn. Takue Ouonpenapatbl B OTNMYME OT T[YMUHOBBIX
npenapaToB Ha OCHoBe Oypbix yrnen unu TopdoB obnagatT anpuopu Gonee LMPOKUM
CMEeKTPOM LOENCTBMSA Kak Ha NOYBY, TaKk U Ha pacTeHus.

Cenyac MuHepanbHble yaobpeHust ctanu AOpOorMMn, a OpraHuYeckux ygobpeHun
Npov3BOAMTCS HegocTaToyHo. [loaTomMy HeobxoouMO NpakTU4ecKM MNOBCEMECTHO
BHEAPATb TEXHOMOrMuM yTunusaummM OTXOOOB pacTeHMeBOACTBA M KMBOTHOBOACTBA C
Lenbio MOfy4YeHuss KOMMOCTOB WM BEPMMKOMMOCTOB. OTW ABa adpobHbiX npouecca
CrnocobHbl  MpeBpaTUTb  HU3KOAKTMBHbIE  OpraHM4YyeckMe OTXodbl B LEHHenwue
OpraHn4eckme BbICOKOryMyCUpOBaHHbIE YAOOPEHNS, KOTOPblE B CBOK OYepenb ABMSOTCA
BO30OHOBNSAEMbIM WCTOYMHUKOM W YHUKarnbHbIM CbipbeM AS1 NOSTyYEeHUS  PasfnyHbIX
GuonpenapaToB 4N CENbCKOXO3ANCTBEHHOMN NPaKTUKK [6].

[na nony4eHus xxuakmx GuonpenapaTtoB U3 BEPMUKOMMNOCTOB MCMOMb3YOT TpU TUNa
cnocoboB 06paboTkn NCXo0AHOro cbipbs [6]:

- Buonornyeckune (hepmeHTaunsa BOAHbLIX CyCNEH3NN);

- XMMMYECKUNe (IKCTPaKUMA LLENOYHBIMU UITN KUCAOTHBIMU peareHTamm)

- (pmnsmyeckue (IKCTpakUmMA C MOMOLLBIO YNbTpasByka U KaBuTaumm).

OpgHako npu npou3BOACTBE TakuMx OuonpenapaToB BO3HWKAKT ABe npobnemb:
npobnema ux cTaHgapTu3aummn, Tak OHU cogepaT B cebe LUMPOKUIN CNEeKTP AeUCTBYOLWNX
BewecTs, U npobnema crtabunmsaumm MUKPOOPraHM3MOB B XMOKMX U NAcCTOOOPa3HbIX
dopmax dbuonpenapartos.

OKCTpaKTbl 13 BEPMUKOMMOCTOB pPasfnMYHOro Tuna yxe [AaBHO NPU3HaHbI
NoTeHUManbHO LeHHbIMK BruonpenapaTtamm s YCKOPEHUst pocTa 1 pasBuUTUSA pacTeHun, a
TaKke Ana OMonorMyeckom 3awuTbl OT HaCEKOMbIX-BpeauTenem un quTonaTtoreHos.
MocnegHue 3apybexHble nccneqoBaHUsA U MHHOBALMM B UX NPOU3BOACTBE U NPUMEHEHMUM
nonynapusvpoBanyM WUCnosnb3oBaHMe 3Tux 6OuonpenapatoB cpeau npoussBoauTenen
NPOAYKTOB MUTaHUSA, y NaHAWaTHbIX AM3anNHEPOB U hepmMepoB, 3aMHTEPECOBAHHbIX B
BblpaLLMBaHUM 300POBON CENbCKOXO3AMCTBEHHON BMONPOaYKLUMN.

MHTepeCc K npuMeHeHuio BuonpenapaTtoB AfS 3aWMTbl pacTEHUM OT OOnes3Hen u
BpeauTenen yBepeHHO pacTeT BO BCeX CTpaHax mupa. B nocnegHee Bpemsi B CBA3W C
YXKECTOYEHMEM MNPaBUIT UCNOSb30BaHMSA XMMUYECKUX NECTULMAOB BO3pacTaeT Crnpoc Ha
akonornyeckn 6esonacHble NPOOYKTbl CENbCKOro XO035MCTBa M MO3TOMY MPOU3BOAUTENU
CEnbX03MpPOAYKLUNN CKIOHATCA K MPUMEHEHMIO UIMEHHO BronecTMumnaoBs.

lMpumeHeHne 6GuonpenapaToB M3 BEPMUKOMMOCTOB - BaXHbld WHCTPYMEHT Ans
OpraHn4yeckMx npoussoguTenen u gepmepoB, KOTOPblE HEe >XenawT MCnonb3oBaTb
MUHeparnbHble yoobpeHus U arpoxumukaTbl NP BblpallMBaHUN CENbCKOXO3SMCTBEHHON
npoAaykuun. KoMnnekcHoe npuMEeHEeHne BEPMMKOMMOCTOB M XKUOKMX TYMUHOBBIX W
BakTepmanbHbIX BEPMUKOMMOCTHbIX GuonpenapatoB MO3BOSIUT CENbCKOXO3ANCTBEHHbLIM
npov3BoaMTENAM OT CafdoBOA4a M OropogHMKa A0 KpynHoro dpepmepa BblpalimBaThb
akonornyeckn 6esonacHyto Npoaykuuio, Tak HasbiBaeMble «BMooBOLWMY U BUOPYKTHIY,
KOTOpble MMEKT BbICOKMA cnpoc y noTpebutens. MoxHo npegnonaratb, YTO Takue
buonpenapatbl B CKOPOM BPEMEHU COCTaBAT AOCTOMHYHK KOHKYPEHLMIO XUMWUYECKUM
npenapaTam.
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Soil Modifier on the Base of Modified Peat

Anna Savelyeva, Elizaveta Maltseva, Natalya Yudina
Institute of petroleum chemistry SB RAS, Tomsk, Russia, maltseva2@gmail.com

Humic acids (HAs) contained in different environments (natural water, soil, peat, coal)
have important ecological functions in the biosphere. The interest in the study of the HA,
which can accumulate nutrients and microelements and form the stable complexes with
metal ions, is increasing [1, 2].

There is a need to transfer the humic substances into a soluble state and increase
the reaction activity to use HAs more efficiently in plant or industry. Currently, the most
effective method of processing of raw materials can serve as a mechanochemical
activation.

The aim of this work is the study of the influence of mineral additives in the
mechanical activation of peat on the chemical composition and properties of humic acids.

Objects of study were the peat HAs of Tomsk region (the degree of expansion is
10%, an ash content is 5%). Method of mechanical activation (MA) in a laboratory mill
activator AGO-2C in the presence of biophilic elements and salts of different metals has
been used to change the composition and properties of HA. Evaluation of the modifying
action of additives carried instrumental physicochemical methods.

Analysis of the data showed that the mechanochemical activation of HAs with copper
sulfate contributes to an increase of the oxygen-containing groups by 1.4 times, which is
caused by the process of oxidation and the formation of the stable complex with copper
ions. This composite HA is the carrier of the copper ions which provides bioavailability for
plants.

The process of mechanical activation in the presence of reagents containing biophil
elements increases the total acidity of peat HAs. The exceptions are samples with K,CO3
and KNO3; where are dominated with the reducing processes.

The stimulating effect of humic substances was observed at the germination of seeds
of winter wheat ("Samurai" variety, developed in the Kursk region). This seeds were not
genetically modified samples. As a result, humic composites stimulated the germination of
wheat seed, and the maximum number of seedlings observed using HAs-rich sodium
phosphate.

Also humic composites containing potassium ions increase the degree of germination
and root development by 20-25%, which allows us to recommend these substances as
growth stimulants in agriculture.

On the base of this results plant growth stimulator “Gumopit” was developed. This is
an organic-mineral soil modifier increasing soil fertility, productivity, enhancing growth
properties of plants and protecting the plants from adverse external factors.

The preparation can serve as a cytokinin and can be used in biotechnology as
phytohormones for initiation of morphogenetic processes at the cellular level (in vitro).

References

1. Naumova G.V., Kosobokova R.V., Kosonogova L.V., et al. Humic substances and
processing methods for their preparation. Collected papers “Humic substances in the
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Biocadastre of Peats of Ukraine as the Basis for Manufacturing of New
Humic Preparations of Directed Action
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Despite the large number of humic nature preparations for agriculture and medicine,
unresolved issues remain the lack of standards of the biological activity of the peat used
raw materials, standardization of preparations themselves, the differences of resulting
biological effects. One of the directions areas of standardization may be the use of
previously developed a screening system of evaluation of the biological activity of raw peat
and derived himic preparations (2008). This system includes data on the botanical
composition structure of the raw peat, physical and chemical properties (moisture content;
ash content; the degree of decomposition; active, exchange and hydrolytic acidity, etc.),
the humic acids and microelements levels; potential toxicity of raw peat (tests using
paramecium as a test object, parabiotic test, the content of heavy metals and
radionuclides) phytobioproductivity (growth-stimulating activity, the effect on biometrics
plant vigor seeds, germination energy, yeast dough, etc.) adaptogenic properties;
antistress activity (tests for resistance to temperature extremes); antioxidant activity,
antitoxic properties; enzymes- and immunomodulatory activity. Developed screening
system was used to estimate peats of Ukraine as a basis for obtaining humic nature
preparations of directed action. The obtained results became the information basis to
create a fundamentally essentially new type of cadastre - Biocadastre of peats of Ukraine.

The analysis of the data of Biocadastre confirms that indexes of biological activity of
peats in different geographical regions and peat regions of Ukraine is largely dependent on
their botanical composition and physical and chemical properties, which is caused by a
different set and the ratio of biologically active substances, molded in the genesis of peat.
Furthermore, different types of biological activity of the same peat can be significantly
different in magnitude and even the direction of differently oriented. Peats can also affect
both activated factor for some types of activity, and inhibition — for others.

Currently, the information base of Biocadastre of peats successfully used in the
development of new humic preparations, such as Humilid, Lygnohumate, Lukis-humate,
obtained in the Laboratory of humic substances of the name of Christeva of
Dnipropetrovsk State Agro-Economic University. In this case, at the development of
technologies for the manufacturing of such preparations the most important thing after
selecting of raw material was to select the method of extractions of essential biologically
active substances from peat. Field tests of the Lygnohumate in crop production and
Humilid, Lukis-humate in the meat and poultry industry have confirmed their pronounced
adaptogenic properties.

We believe that the use of the information base of Biocadastre of peats in the
selection of raw materials is not only a significant step in the issue of standardization of
humic substances derived from peat, but also a prerequisite for the creation of humic
preparations of directed action.
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EVIOKa,qaCTp TOpCbOB YKpaVIHbI KaK OCHoBa AJiAd nony4vyeHunsAa HOBbIX
rYMMHOBBLIX NnpenapaTtoB HanpaBJieHHOro AencTBuA

Huna Ceppix, JlIunmna CtenyeHko

Hay4yHo-uccnegoBatenbckas nabopartopusi 'yMMHOBbIX BeLecTB nM. npod. J1.A. XpncteBon,
Kadegpa cusmonorumn n Guoxmmmumn, [JHENPONETPOBCKNIA rOCYAAaPCTBEHHbIV arpapHo-
3KOHOMWYECKNA YHMBEPCUTET, [HenponeTpoBckK, YKpanHa, stepchenko@rambler.ru,
humicconf@ukr.net

HecmoTpsa Ha ©Gonblioe 4Mcno npenapaToB ryMUHOBOW MpupoAbl AN CENbCKOro
X0391CTBa U MeAUNUUHbI, HepeLleHHbIMM NpobriemamMn ocTarTCs OTCYyTCTBME CTaHA4ApTOB
OMoNorM4eckon akTMBHOCTU UCMONb3yeEMOro TOPPSAHOro Cbipbsi, CTaH4APTM3auna CaMmnx
npenapaToB, pasnuunga nonydyaemMblx Guonormyeckmx agpdektos. OgHMM U3 HanpasneHni
cTaHgapTM3aumm MoXeT ObiTb NpuMeHeHne pa3paboTaHHON HaMK paHee CKPUHWUHIOBOW
CUCTEMbBI OLUEHKM OMONOrMyeckom akTMBHOCTU CbipbeBbIX TOPKOB U MNoslyvYaeMblX
npenapaTtoB (2008). 3Ta cuctema BKkNOYaeT AaHHbIE 0 HOTAaHMYECKOM COCTaBE CbipbEBOrO
Topha, PU3MKO-XMMUYECKMX MOKa3aTensax, COAepXaHUM TYMUHOBLIX KUCAOT U
MMUKPO3IEMEHTOB; TOKCUYHOCTUN CbIpbeBOro Topdha (TECTbl C UCNONb30BaHMEM NapamMeLnit
B KayecTBe TecT-0b6bekTa, napabuoTuyeckun TecT, coaepkaHue TSXKenbiX MeTansioB u
paguoHyKNMaoB) UTodMONpPOaYKTMBHOCTU (POCTOCTUMYNUPYIOLLAA aKTUBHOCTb, BINSAHMNE
Ha BuomMeTpuyeckne nokasaTenu pacTeHW, SHEPIMI0 MPOPACTaHMA CEMSIH, OPOXKEBON
TeCT W [p.); aganToreHHbIX CBOWCTBAX; aHTUCTPECCOBOW  aKTUMBHOCTM (TeCTbl Ha
YCTOMYMBOCTb K OENCTBUIO SKCTPEMarbHbIX TeMnepaTyp); aHTUOKCUAAHTON aKTUBHOCTM,
AHTUTOKCUYECKMX  CBOWCTBAxX; 93H3UMO- WU  MMMYHOMOAYNUPYIOLLEA  aKTUBHOCTMW.
PaspaboTtaHHas CKpUHUHroBasi cuctema Obifia NPUMEHeHa Ans OueHKN TopdoB YKpauHbl
Kak OCHOBa A4 NONyyYyeHus npenapatoB ryMUHOBOW NPUPOAbI HanpaBneHHOro AeNCTBUS.
lMony4eHHble pe3ynbTaTbl CTan MHPOPMaLNOHHON 6a3on Ana co3gaHust NPUHUMMNMANbLHO
HOBOrO TMNa kagacTtpa — buokagactpa TopdoB YKpaunHbl.

AHann3 paHHbiX BuokagacTtpa noaTeBepXpaeT, yTo nokasatenn 6Guonornveckomn
aKTMBHOCTM TOPdOB pasHbiX reorpaduyecknx un TopdsHbIX obnacten YKpauHbl B
3HaAYMTENBbHON CTEeneHn 3aBUCAT OT MX OOTaHMYECKOro coctaBa M (PUNKO-XUMUYECKNX
CBOWCTB, 4YTO 0BYCroBMAeHO pasHbIM HAbOPOM N COOTHOLLUEHMEM OMONOrMYECKN aKTUBHbIX
BeLLeCcTB, CPopMMpPOBaHHbIX B npouecce reHesnca topda. Kpome Toro, pasHble BuAbl
Oronornyeckon akTMBHOCTU OOHOMO M TOro e Topda MOryT ObiTb CyLLLECTBEHHO Pa3HbIMU
MO BervYMHE U Jaxe pPa3HOBEKTOPHbIMW MO HanpaeneHuto. Topda Takke MOryT BNUATb
KaK akTMBMpYHOLWMIA bakTop Ha OAHU BUObI aKTUBHOCTU, N UHTMOMPYIOLWWIN — Ha Apyrue.

B HacTtoswee Bpemsa uHpopmaunoHHaa 6asa Bbuokagactpa TOpdoOB YCMELHO
Mcnonb3oBaHa nNpu pas3paboTke HOBbIX FYMWHOBbLIX npenapaTtoB [ymwunug, Jlyrorymar,
Nykuc-rymat, nonyyveHHblx B JlaBopaTtopuu ryMUHOBbLIX BeLLECTB WM. XpUCTEBOM
[lHenponeTpoBCKOro rocyAapCTBEHHOIO arpO3KOHOMWUYECKOro yHuMBepcuTeTa. [lpyn aTom
npy pa3paboTke TEXHOMNOrM MONy4YeHUs TakMx MnpenapaToB BakHenwee nocrne Bbibopa
Cbipbsl 3HadYeHWe npuaaBanocb Cnocoby aKCTpakuum HeobxoauMbIX OMOoNornyecku
aKTUBHbIX BewecTB U3 Topda. NponsBoacTBEHHbIE UCMbITAHUA Mpenaparta Jlyrorymart B
pacteHueBoacTtee, [ymunuaa, Jlykuc-rymata B >KMBOTHOBOACTBE M NTULEBOACTBE
noaTBepaMnn UX BblpaXeHHble aganToreHHble CBOMCTBA.

Cuntaem, 4TO mMcnonb3oBaHme MHdopmMaunoHHon Basbl bnokagacTpa TopdoB npwu
BblOOpe Cbipbs ABNSAETCA HE TOMbKO CYLECTBEHHbIM LLIAroM B BOMPOCE CTaH4apTu3auum
nonyy4yaemblx M3 Topca rymMHOBLIX MNpenapaToB, HO M NPeLnoOCLINKON ANs cOo34aHus
npenapaToB HanpaBfeHHOro AencTBus.
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The Effect of Low Molecular Weight Organic Acids on Properties and
Processes in Permafrost-Affected Soils of Peatlands

E. Shamrikova, D. Kaverin, A. Pastukhov, E. Lapteva, O. Kubik, V. Punegov
Institute of Biology, Komi Science Center, Ural Branch, RAS, shamrik@ib.komisc.ru

Large areas (about 10 %) of weakly drained watershed terraces and lacustrine-
alluvial valleys of South Bolshezemelskya tundra are occupied with peatlands cobered by
permafrost-affected soils. Terms of soil formation determine the complexity of the soil
cover of permafrost peatlands where organogenic soils of fens, mounds and peat circles
are developed. The influence of permafrost affects the processes of transformation and
movement of substances in the soils. Information about the component composition of
water-soluble organic compounds (WSOC) in permafrost peat soils is still missing.

Soil survey was carried out within the permafrost-affected peatland (67°03' N, 62°55'
E, 100 m a.s.l.). We study oligotrophic peat soils (Soil Classification of Russia, 2004). The
peat soil of the peat circle belongs to subtype of oligotrophic peat destructive soils (I).
Further along the trench — oligotrophic soil of the edge zone of peat circle (Il) and
oligotrophic peat soil of the peat mound slope (lll). All the soils are characterized as Cryic
Histosols (WRB, 2006). Soil profiles were studied according to the structure of two-
component system “active layer (AL) - permafrost layer (PL). The samples were taken at
different depths: 0-10, 10-30 cm (respectively, AL-1, AL-2) and 50-80, 220-250 cm (PL-1,
PL-2). Mass concentration of low-molecular-weight organic acids (LMWOA) was estimated
by method of GC/MS, relative error of measuring is +6 < 3 %.

Expressed increase in pHyater Values down the profile and pH of active layer is 0.7-
1.0 more in comparison to underlying permafrost (Table). This difference is less marked in
the soil of the peat circle because of higher decomposition degree of the peat on the circle
surface. At all four depths from the first profile to the third one the acidity is increasing by
0.4-0.6 pH units. Thus the most WSOC occur at the early stages of decomposition of
organic substrate in the surface horizon, and in a higher degree in the soil occupying the
lowest position. The total carbon content of WSOC is 70-190 mg/dm3 in all the studied
objects. A single regularity is marked in each profile: a decrease in WSOC content from
top soil up to a depth of 100-130 cm. A general pattern of gradual decrease in Cwsoc is
disturbed deeper than 2 m and a slight increase of this indicator is revealed.

Table 1. Characterics of soil water extracts

. HOI’iZOﬂ, Acids CWSOC CLMWOA

Soil cm PHuater p, mg/dm® W, %

AL-1 0-10 4.36 0.4 80 0.2 0.3

Peat soil of the circle AL-2 20-30 4.78 0.2 44 0.1 0.2
PL-1 105-122 5.20 0.2 40 0.1 0.3

PL-2 201-214 5.46 0.1 68 0.1 0.1

AL-1 0-10 4.25 5.9 160 2.4 1.5

Peat soil of edge AL-2 20-30 4.36 0.3 76 0.1 0.1
zone of the circle PL-1 106-120 5.30 0.4 48 0.1 0.2
PL-2 220-240 4.94 0.2 68 0.1 0.1

AL-1 0-10 3.94 20.3 188 8.6 4.6

Peat soil of peat AL-2 10-20 412 3.3 172 1.3 0.8
mound PL-1 108-127 5.76 0.1 56 0.03 0.1
PL-2 225-241 4.98 0.2 72 0.1 0.1

Still, the total carbon content of WSOC in PL-2 horizon is invariable within the all
studied complex (68-72 mg/dm?®).This layer was preserved earlier perhaps in the period of
its formation the territory had similar conditions of peat formation such as homogeneous
microrelief and similar composition of the biota. In other layers (AL -1, AL-2, PL-1) on the
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contrary, at the landscape level, significant variability of this indicator is revealed: from the
first profile to the second one and then to the third one the consistent growth of Cwsoc on
average 1.5-2 times is noted. In active layer this is a consequence of the obvious
differences in microtopography, hydrothermal regime and composition of the biota.
Variations of this indicator in PL-1 can be defined by a variety of paleogeographic
conditions against periodic thawing of the horizon during the subatlantic period.

The proposed method identified 0.1-20.3 mg/dm?® low molecular weight organic acids
(0.4-14.5 % of the total carbon WSOS). The exception is the surface layer of the third
profile where both rates are many times higher. In all the soils hydroxy-propanoic acid (30-
50 %), propanoic acid (10-20 %) and hydroxy-acetic acid (approximately 10 %) are of high
content. In all the profiles maximum diversity and acid content as well as total carbon
content of organic compounds, which are for the surface layer decreases down the profile.
In the soil of peat circle this trend is less seen in contrast to the second and more in the
third section, in which the total content of certain acids within the active layer is 7 times
less, then in permafrost 30 times less. Most of spatial variability in the content of acids is
typical for seasonally-thawed horizons where the content of these compounds along the
trench from the circle to the slope increases as much as 15. Thus, the acid content is more
variable characteristic compared to the total carbon content of organic compounds - both
in time (organic substrate of different age) and in space (microtopography).

Figure 1 shows a dendrogram of the similarity of soil and permafrost layers. For all
the profiles the uniformity of all studied characteristics have been obtained at the
landscape level both for permafrost at depths of 2 m and 100-130 cm, these two strata
differ significantly. The “lifting” the surface of the underlying peat layers of soil of the circle
and the “removal” of its surface horizon due cryogenic processes have been evidenced.
First, the presence in the group horizons PL-1 of three soils of lower active layer of the
soil. Secondly, the similarity of the AL-1 circle and the AL-2 of the edge zone of peat circle.
Features of genesis of soil under shrub vegetation contribute to the formation of the
surface layer, distinct from all other objects. Thus, by the dendrogram on experimental
data it is shown that the active three horizons of soils find are maximally variability among
themselves. For these depths is typical frequency of cycles of freezing-thawing, the
magnitude of the temperature and average annual temperature in organogenic profile of
peat soils that confirms the previously obtained results.
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Figure 1. Dendrogram of the similarity of horizons (A), soil (B),
E - Euclidean distance.
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The significant relief-forming role of cryogenesis is shown it determines the direction
of soil formation processes and has a substantial impact on soil cover structure as well as
properties of water-soluble organic compounds. Active layer is characterized by the
greatest contrast in the composition structure of water-soluble organic compounds the.

Financial support was provided by the RFBR “"Permafrost peatlands of
Bolshezemelskya tundra: ecological state of soil-permafrost complex under climatic
warming in XXI century’”, Ne 14-05-31111mol_a and Ural Branch RAS, program
“Biogeochemical bases of soil acidity in cryolithozone: analysis of scientific heritage 1950-
2010, application of modern applied methods”, Ne 12-Y-4-1013.
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Kobresia pastures of the Tibetan Plateau represent the world’s largest alpine
ecosystem. Moderate husbandry on Kobresia pastures is beneficial for the storage of soil
organic carbon (OC), nitrogen (N) and other nutrients and prevents erosion by
establishment of sedge-turf root mats with high OC allocation rates below ground (Hafner
et al. 2012). However, undisturbed root mats are affected by freezing and thawing
processes, which cause initial ice cracks. As a consequence decomposition of root mat
layers will be accelerated and current sedentarization programs with concomitant
increased grazing intensity may additionally enhance root mat degradation. Finally, cracks
are enlarged by water and wind erosion until bare soil surface areas without root mat
horizons occur.

We investigated the mineral soil below Kobresia root mats along a chronosequence
of degradations stages ranging from 1 (intact root mat) to 4 (mats with large cracks and
bare soil patches). Vertical gradients of 8'°C values, neutral sugar, cutin and suberin
contents as well as microbial biomass estimated by total phospholipid fatty acid (PLFA),
microbial community composition (PLFA profiles) and activities of six extracellular
enzymes involved in the C, N, and P cycle were assessed. The aim of this study was to
understand the impact of the root mat layer on SOM stabilization and microbial functioning
in different soil depths and to predict future changes (OC, N and nutrient losses, soil
microbial functioning in SOM transformation) by overgrazing and climate change.
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Figure 1. 8'C values with increasing depth and degradation stage.
Differences significant at p < 0.05.
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Soil OC and N contents as well as C/N ratios indicate an increasing illuviation of
topsoil material into the subsoil with advancing root mat degradation. The incorporation of
OC and N rich topsoil material into the subsoil with enhanced root mat decomposition was
confirmed by more negative 5'°C values (Figure 1) as well as significantly (p < 0.05)
increasing contributions of cutin derived hydroxy fatty acids to OC in the subsoils from
degradation stages 1 to 4. PLFA profiles were surprisingly similar in the subsoils of
degradation stages 1, 2 and 3 although OC contents and composition in the subsoill
changed progressively from stage 1 to 4. Only the PLFA profiles of stage 4 differed
considerably from those of the other subsoils, suggesting that PLFA profiles were mainly
controlled by other factors than carbon and nitrogen contents and SOM composition.
These findings are also confirmed by the activities of B-glucosidase, xylanase, amino-
peptidases and proteases, which were highest in the subsoil of degradation stage 4
whereas degradation stages 2 and 3 showed restrained enzyme activities in the subsoil if
related to soil OC amount and composition.

Hafner, S. et al. (2012) Effect of grazing on carbon stocks and assimilate partitioning
in a Tibetan montane pasture revealed by 13CO2 pulse labelling. Global Change Biology.
18, 528-538.
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Of the Possibility a Continuous Cropping of a Spring Wheat in Northern
Kazakhstan
Mekhlis Suleimenov, Zheksenbay Kaskarbaev, Aldabergen Kiyas

A.l. Barayev, Research and Production Center for Grain Farming, Shortandy, Kazakhstan,
tsenter-zerna@mail.ru

The field of stationary for the study of crop rotation was founded in Shortandy in
1961. It initially has studied a double, three-field and quarter-field of the fallow-wheat
rotations. Later, a fifth-field and six-field of crop rotation was introduced. A continuous
cropping of spring wheat was studied in the sample without fertilization. In the crop
rotations the phosphate fertilizers were used since 1961 at the rate of 15 kg/ha P20s. The
nitrogen fertilizers began to make a stubble backgrounds at a dose of 35 kg/ha N in 1984.

A yield of spring wheat was depended not only on the location in the crop rotation,
but also on the frequency of a fallow. It has increased with lengthening a crop rotation. In
the first field after a couple wheat an yield of the wheat in the six-field crop rotation
improved by the comparison to a two-field of crop rotation by 11%. This can be explained
by the fact that the frequent fallow applied had led to decrease the soil fertility.

If we take a control of the alternation of the fallow-wheat, the yield of spring wheat at
an elongation rotation decreased by only 7%. It has not changed, because the yields of the
individual fields of crop rotation increased with the extension of the rotation. At the same
time, a grain yield per hectare of a crop rotation significantly increased as lengthening the
rotation, reaching the highest level in the permanent crops of a spring wheat in 1961,
amounting to 188% with respect to the two-field rotation of fallow-wheat.

At a first glance, the advantage of the continuous wheat over the crop rotations by
the yield of grain per 1 ha of crop rotation seems to be too large. However, a comparison
of our data with a data of the Canadian Experimental Station called Indian Head for the
1958-2007 years, located on the southern border and common black soils, shows very
similar numbers (Lafond et al., 2012).

In our experience of over fifty years, the humus content in the 0-20 cm layer in
permanent crops decreased from 3.90% to 3.26%, and in two-field of crop rotation -wheat
to 2.48%. This is a reduction of soil fertility and was the main reason falls of the soil
productivity. For a comparison, the experimental station at Indian Head in 50 years after
the layout of the experiments of organic carbon in the content 0-15 cm layer in the two-
field crop rotation fallow-wheat and in the crop of continuous wheat was respectively 32.84
and 38.24 t/ha.
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The Biotesting of Compost Obtained by Biotechnological Processing of
Sewage Sludge of Urban Wastewater Treatment Plants

[.V. Tatarkin, D.V. Demin, S.M. Sevostyanov
Institute of Basic Biological Problems, RAS, Pushchino, Russia, ivantatarkin2005@rambler.ru

The large volumes of produced sewage sludge urban sanitation is a problem of many
cities. They are often contaminated with heavy metals and other pollutants and contain
pathogenic microorganisms. Their recycling the most reasonable way - as an organic
fertilizer - can lead to contamination of soil, surface water and groundwater, plant products.
Their utilization by other methods associated with a number of economical and
technological problems. At that time, storing the sewage sludge in the territories of
treatment facilities creates a serious danger to the environment.

In this regard, there is an acute problem of finding a new methods processing of
sewage, allowing to reduce the toxicity and mobility of the heavy metals by the use of
sewage sludge as an organic fertilizer.

It is known that getting into the soil, the heavy metals interacting with soil organic
matter form the complex compounds - chelates. In this case the heavy metals are
becoming the less available for absorption by plants. The simple organic compounds, such
as certain amino acids, fulivo and humic acids contained in soils in their natural state, are
active chelating agents for micronutrients. In the institute of Basic Biological Problems
RAS has tested the technology of processing of sewage sludge in the organic fertilizer, by
their detoxication and decontamination by agents on the basis of the amino acids, which
are then subjected to composting.

At the treatment of sewage sludge by reagents there is a destruction of pathogenic
organisms, the heavy metal ions bind in the stable and non-toxic amino acid complexes,
irreversibly inhibited the toxins, herewith the products of interactions are becoming
chemically stable. The substrate obtained by processing (organicmineral composition) is a
good material for the preparation of composts. In composting, neutralized in this method of
sewage sludge with various fillers are occurs improvement physico-chemical and agro-
chemical properties of the substrate. Herewith formed the fulvic and humic acids, which
have the added detoxifying and structural impacts and improve the quality of compost.

The composts obtained by this technology can be used as soil-additive and organic
fertilizer. However, this raises the question about the influence of amino acid complexes of
heavy metals, and metal complexes with fulvic and humic acids on the growth and
development of plants.

Was carried the estimation the impact of sewage sludge contaminated with heavy
metals and compost on its basis after treatment with reagents on the plants. The
estimation was made by the seed germination rapidly growing higher plant by the standard
procedure.

This method allows to estimate the effect of the contained ingredients on the growth
and development of higher plants, and it is a qualitative measure of phytotoxicity of test
environments. The results of testing on plantlets are presented in the Table.

Table. Results of testing the organomineral composition on plantlets of cress
Organomineral
Indicator Control composition,before Compost
composting

16,7 6.8 17,0

The average length of
plantlets, mm

The average length of the 51,8 5.4 22,5
roots, mm

As a control was used the suspension of gray forest soil.
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By results of testing established that the compost resulting by organic-based
composition is not toxic. In seedlings germinated on compost there was no effect in the
form of stunting in comparison with the control plants.This fact indicates that the
composting process under the influence of microorganisms, there was no destruction of
complexes of heavy metals and the release of their ionic forms in concentrations which
could have a toxic effect.

In addition to this we also carried out biological testing composts on aquatic
organisms, soil invertebrates, and identifies genotoxic effects on mammalian cells
(mouse). It was shown that extracts from the compost do not have acute toxic effects on
aquatic organisms (Daphnia magna). Survival and fecundity earthworm in treated
sediments and compost is higher than in untreated. Experiments performed counting
method the cells with micronuclei of the red bone marrow of mice showed that the
compost introduced in animals, has no genotoxic effects, while unprocessed sludge
renders such action.

The results of tests show that contaminated by heavy metals sediments have toxic
effect on the test objects while compost prepared from sewage sludge processed of
reagents based on the amino acid does not possess toxic effects.
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Liquid Preparations Based on the Vermicomposts:
Preparation, Application and Prospects

lgor N. Titov', Evgeny V. Belik?
"Institute Innovative Technology, Vladimir State University, Vladimir, Russia, tit42@mail.ru
“Company BIOHIMRESURS, Vladimir, Russia, belik1@yandex.ru

In recent decades, many countries around the world, including in Russia, some
companies to obtain and produce a variety of bacterial and humic preparations for
agricultural purposes have been widely used as a raw material end products of aerobic
fermentation of organic wastes (composts and vermicomposts).

At the first blush it does not seem rational, since these substrates in terms of the
content of the humic substances significantly poorer than the leonardites and the peats.
However, all these kinds of humic organic materials have been used to produce various
types (liquid, paste and dry) for the following reasons.

Firstly, in contrast to the leonardites and the peats, above all, it humic renewable raw
material (one might even say very quickly renewable raw materials as well as processes
for their bioconversion last from several days to several months). Moreover, the pervasive
processing a wide variety of organic wastes of plant and animal origin by means of aerobic
bioconversion technology provides not only high-value species of organic fertilizers and
feed additives for animals of low quality organic wastes, but also reduce the anthropogenic
load in the cities of removal and disposal of the organic part of municipal solid wastes to
landfills and dumps.

Second, the end-products of aerobic bioconversion of organic wastes contain humic
substances besides a very wide range of biologically active substances and rich microflora
species composition useful soil microorganisms antagonistic variety of pathogens, in
particular of phytopathogens, as well as micro-organisms producers of various biologically
active substances.

Therefore, using a variety of technological methods of such a complex composition of
organic raw materials is possible to obtain not only humic preparations, containing the
purified and concentrated salts of humic and fulvic acids, but also more complex in
composition preparations, containing the humic substances in addition to a number of
biologically active substances, antibiotics, metabolic products of the earthworms and soil
microorganisms and living soil microorganisms. That is, these preparations can more
accurately be called complex microbial humic biological preparations. These biological
preparations unlike humic substances on the basis of the leonardite or the peat a priori
have a broader spectrum of action both on the soils and the plants.

Now fertilizers have become expensive, and organic fertilizers produced enough. It is
therefore necessary to introduce technologies is almost universally waste crop and
livestock to produce the composts and the vermicomposts. These two aerobic process can
turn low-level organic wastes into valuable organic humic fertilizers, which in turn are a
renewable sources and a unique raw materials for producing various biological
preparations for agricultural practices.

To produce liquid biological preparations from the vermicomposts use three types of
processing methods of the vermicomposts:

— biological (fermentation of aqueous suspensions);

— chemical (alkaline or acid extraction reagents);

— physical (extraction by means of ultrasound and cavitation).

However, the manufacture of such preparations are two problems: the problem of
standardization, because they contain a wide range of active ingredients, and the problem
of stabilization of microorganisms in liquid and paste forms of the preparations.

Extracts from the vermicomposts various types have long been recognized as a
potentially valuable biological preparations to accelerate the growth and development of
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the plants, as well as for the biological control of insect pests and phytopathogens. Recent
research and innovation in their manufacture and use have popularized the use of these
biological preparations of food manufacturers have landscapers and farmers interested in
growing healthy agricultural products.

Currently, a number of Russian companies produces and sells liquid humic
preparations based of the vermicomposts: Humisol, Superhumisol, Ideal, Humistar,
Humistim, Humiver, Furor and others. According to its basic qualities, they can not and
should not be significantly different from each other, as are used in almost similar
technology for their production. The difference can be only one - is used for a different
quality of the vermicompost.

The authors of this report in 2014 patented a more efficient way of obtaining liquid
humic preparation based on the vermicompost using alkaline extraction in the presence of
potassium pyrophosphate, which can significantly increase significantly in the final end
product content of humic substances and increase the content of total phosphorus and
potassium. This preparation under the brand name "Univermbio" produses by company
"BIOHIMRESURS" (Vladimir, Russia). He has the following properties:

— improves germination of the seeds;

— stimulates root formation of the plants;

— promotes rapid rooting of cuttings;

— stimulates growth and accelerates the development of the plants;

— improves the immune system of the plants;

— reduces the concentration of nitrates in agricultural products;

— impedes the flow of heavy metals and radionuclides in the plants;

— increases the content of sugars, proteins and vitamins in fruits and vegetables;

— eliminates chlorosis and stimulates flowering of the plants.

The preparation is intended for the treatment of the seeds, as well as for the root
(irrigation) and foliar treatments of the plants (spraying). The most effective use of this
medication in a greenhouse for growing vegetables. The preparation is compatible with all
types of herbicides, fungicides and insecticides, which allows to make it together with them
without disturbing the process. The optimal dose for treating seeds 1-3 l/ton; for the
treatment of crops at different stages of the growing season - 6-10 I/ha. Disposable
preparation treatment "Univermbio" increases the yield of vegetable crops by 40-50%,
cereals - by 7-15%. The use of this preparation can reduce the conventional dose of
mineral fertilizers and agrochemicals by 30-50%.

Application of biological preparations from the vermicomposts - an important tool for
organic producers and farmers who do not want to use chemical fertilizers and
agrochemicals for growing agricultural products. Integrated application of the
vermicompost and liquid humic and bacterial preparations will allow agricultural producers
from the gardeners to large farmers to grow more environmentally friendly products, the
so-called organic "biovegetables" and "biofruits" that have a high demand from the
consumer. It can be assumed that these biologic preparations will soon make a worthy
alternative to the competition and mineral fertilizers and agrochemicals.
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Application of Humic Substances for Stabilization of Organic Carbon
Pool in Soils Subjected to High Technogenic Contamination in Kola
Subarctic

Polina Tregubova, Valeria Turbaevskaya, Andrey Zakharenko, Maksim Kadulin,

Irina Smirnova, Andrey Stepanov, Galina Koptsik
Faculty of Soil Science, Moscow State University, Moscow, Russia, tregubova_polin@gmail.com

Northwestern part of Russia, the Kola Peninsula, is one of the most heavy metals
(HM) contaminated area in the northern hemisphere. There are active mining-and-
metallurgical integrated works, “Pechenganikel” and “Severonikel”, located in Murmaskaya
oblast’, which nearby areas are highly damaged ecosystems required in remediation
(Koptsik et al., 2014). The main contaminating metals are Ni and Cu.

At present time there are a lot of remediation ways, but most of current methods are
usually quite expensive, demand complicated technical support and cause other
ecological problems. Using of exogenous humic substances could be possible solution of
HM contamination problem (Park et al., 2011). Rational application of humates (Na-Ca
salts of humic acids) can result in improvement of soil properties, localization of
contamination and decreasing bioavailability through binding HM in relatively immobile
organic complexes.

The research aims to evaluate influence of increasing doses of different origin
humates on i) basic properties of contaminated soils including organic carbon pool; ii)
mobility and bioavailability of HMs; iii) vegetation state and chemistry.

In summer 2013 a model field experiment was conducted in natural conditions of the
Kola Peninsula. The investigation was realized on Al-Fe-humus abrazems dominated in
the barren area in the vicinity of “Severonikel” work. The soils of the technogenic barrens
were strongly acid: pHu2o was 3.7—4.1; pHkc was 3.4—4.0 (Koptsik et al., 2014). The
exchangeable acidity was low (0.8-1.6 cmol(+)/kg) due to the depletion of fine particles
and organic matter, being the carriers of exchange positions. The abrazems of the barrens
lost organic horizon and were depleted in organic matter. 12 sites, 0.8x1.0 m? were
created in 1 km from the work. In those sites, except 2 controls, various amendments were
added (with combination or without):

e two different by it's origin types of humates: peat-humates and coal-humates,
the last were in concentrations 0,5% and 1%;

e lime;

e NPK-fertilizer;

e biomates (organic degradable cover for saving warm and erosion protection).

There was grass mixture with predominance of Festuca rubra and Festuca ovina
sowed out on all the sites. The number of replication for each site was 4.

As a result we concluded that humates of different origin have unequal influence on
soil properties and case decreasing as well as increasing of HMs mobility.

Peat-humate application cases insignificant enrichment of soil by organic material,
has low influence on pH and microbiological activity. Although, in combination with lime, it
raises pH and immobilizes Ni and Cu.

Coal-humate application attended with high enrichment of soil by organic material
and it's soluble forms, changes in molecular-mass distribution, decreasing of acidity, and
growth of microbe biomass. Mobilization of HMs was low at 0.5% coal-humate
concentration and increased with humate dose. It can be explained by mineralization of
organic material because of microorganism activity stimulation. Those low-molecular
organic acids formed in process of mineralization in binding with HM can create highly
mobile metal-humic complexes.
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Application of humic substances does not prevent uptake of HM by roots, but it limits
Cu uptake and prevents transport of HM to sprouts.
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Figure 1. Total carbon content (mean and 95% confidence interval) in upper (0-5 cm)
and lower (10-15 cm) soil layers with different amendments: 1 — control, 2 — NPK-fertilizer,
3 — peat-humate and NPK-fertilizer, 4 — peat-humate, lime, and NPK-fertilizer, 5 — 0.5%
coal-humate and NPK-fertilizer, 6 — 1% coal-humate and NPK-fertilizer.

Also, the influence of biomate is not clear. It can favour microbiological activity, so
organic material mineralization, so, as a result, HM mobilization in soils.

In conditions of 6-weeks field experiment, application of peat-humate with lime and
biomate together was most successful for amendment of acid Kola Peninsula soils,
contaminated by HM. Application of 0.5% coal-derived humate was the best treatment for
organic matter accumulation in poor eroded sandy soils.

Promising results obtained in short-term experiments should be supported by further
investigations. Proper evaluation of humates efficiency and selection their optimal doses
for remediation of contaminated soils and stabilization of organic carbon pool require long-
term field experiments under the influence of multicomponent contamination and diverse
physical, chemical, and biological factors.
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Effect of Technogenic Pollution and Remediation on Organic Carbon
Pools in Soils of Kola Subarctic
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Faculty of Soil Science, Moscow State University, Moscow, Russia, demiurgeone@mail.ru

Soil is among of the major reservoirs of carbon in the Earth. Evaluation of the content
and variability in carbon stocks in soils is important for understanding and prediction of
possible changes in the carbon cycle and global climate change. Since 1930s-1940s, the
copper-nickel plants have begun mining and extraction of minerals in the Kola Peninsula
and as a result, natural ecosystems were exposed to heavy industrial pollution. Such
intensive human impact has disrupted ecosystems for tens of kilometers from the plant,
first of all it has affected vegetation, oppressed by air pollution (Koptsik et al., 2003).
Oppression and thinning of vegetation of local areas led to a breach of vegetation area in
general. Processes of erosion and deflation developed, which are not only led to the
degradation of the soil profile, but also to the output of parent rock to the surface. As a
result of these processes landscapes, known as "barren lands", were formed.

In addition to the visual changes in the soil profile, such as a change in depth of
profile, it's important to pay attention to the processes, which are not always perceptible
glance, specifically the transformation of organic matter in the soils. We studied podzols
under spruce forests at different distances from the “Severonikel” plant as well as
abrazems in barren lands in the immediate vicinity of the plant. In the background spruce
forests (64 km from the plant, S64) humus-illuvial podzols are developed, the carbon
content of which largely depends on the state of vegetation. The presence of an intact
stand with well-developed green moss - dwarf shrub cover provides the full development
of the podzol profile with an accumulative-eluvial-illuvial distribution of organic matter. The
impact of SO, and heavy metals accumulated in the organic horizons leads to gradual
thinning and destruction of forest vegetation and developing of technogenic digression. In
technogenic sparse forests termination of income of fresh plant litter leads to progressive
mineralization of organic matter of soil surface horizons. Degradation of vegetation,
termination of performing by vegetation and soil their hydrological functions under the
conditions of the dissected relief is accompanied by increased vertical and horizontal
substance flow. This in turn leads to increased migration of carbon in soils and landscapes
under the spruce forests. Carbon pool in 0-50 cm layer of background podzol was 5.4 kg
C/m? (Fig. 1), with a maximum in organic horizon O (2.4 kg C/m?) and a second maximum
in illuvial horizon BHF (1.1 kg C/m?). Intense defoliation of spruce forests due to air
pollution led to accumulation of plant residues in organic horizon and temporary
enrichment of the soil by organic matter (S28). Later on technogenic digression of
phytocoenoses due to increased pollution is accompanied by impoverishment of organic
horizons in carbon and offset peak of its reserves to the illuvial horizon. So in technogenic
sparse forest, which is located 7 km from the plant (S7), carbon pools reach to 10 kg C/m?,
of which 1.9 kg C/m? accounts for the organic horizon and 3.6 kg C/m? — to the illuvial
layer. Abrazem of technogenic barren (B1) differs from forest podzols by sharp
impoverishment of organic matter as a result of the vegetation’s death and heavy erosion.
Similar to most of the destroyed ecosystems of the local zone of the “Severonikel” plant
(Kashulina et al., 2010), the soils have lost almost all their organic matter and have
returned in terms of their properties to the initial parent material. Carbon pools in the 0-50
cm layer of abrazem on technogenic barren is 2.5 kg C/m?, which is twice less than in
background podzols, and 4 times less than in podzols of sparse forests.

Remediation of the technogenic barrens was started in 2003 by the Monchegorsk
Forestry according to the recommendations of the Institute of the North Industrial Ecology
Problems (KSC RAS) with support of the Kola Mining and Smelting Company. For
remediation of barren lands the bulk layer with different ratios of the components has been
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formed, which were wastewater sludge, peat, sand, sawdust. Thickness of a bulk layer for
each of the areas has been selected on the basis of the disturbance degree. Besides
adding of bulk layer lime and mineral fertilizers were also added to the soil and seedlings
taken in abandoned agricultural land were planted.

We examined the effect of meliorates on the content of available nutrients and
pollutants, as well as the carbon pools in soils. It should be especially noted that due to
natural shrinkage and mineralization processes of peat the sealing of bulk layer is
observed. For the remediation site, laid in 2003 (hereinafter referred to R2003), an additive
of peat as a mixture component has been excluded, thus the ratio the remaining
components of bulk layer in the manner described above, was 1.5:3:1. Carbon pools in the
layer 0-50 cm after the measures taken have made 9.9 kg C/m? (Fig. 1). On the
remediation site laid in 2004 (R2004), by contrast, wastewater sludge was out as
components of bulk layer and the ratio of the remaining components constituted 2.5:1:1.
Carbon pools in the 50 cm thickness layer were16.6 kg C/m?% On the remediation site laid
in 2006 (R2006) sand was the absent compound, but the content of peat was increased.
The component ratio was amounted to 1:6:1, carbon pools at the same time have made
12.5 kg C/m? in half a meter layer. In 2008, combination of peat, sand and sawdust at the
ratio 2.5:1:1 was used for remediation; as a result carbon pool exceeded 10 kg C/m? in 0-
50 cm soil layer. It should be noted also that the mean thickness of bulk layer for R2003
and R2004 was approximately 40 cm, while in the R2006 area — nearly 10 cm. It is clearly
seen that the carbon pools in soils after remediation exceeded the soil carbon pools in
barren lands as well as in background forests.
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Fig.1. Soil carbon pools in spruce forests at successive stages of technogenic
digression (left) and in remediation sites (right). See text for the site notations.

As a result of remediation the evident increase of carbon pools and a trend towards
decreasing the mobility of polluting metals were revealed. The most effective method of
remediation for polluted soils of barren lands in the Kola Peninsula is creation of bulk layer
based on mixture of wastewater sludge, peat, sand, and sawdust in different combination
and ratios depending on local conditions and soil properties.
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The Structure and Properties of Humic Acids from Tundra Soils
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Poor knowledge of the structure and properties of humic acids (HA) of tundra soils,
their accumulation characteristics to mercury - on the one hand, and the ability of mercury
(1) ions to form the most stable complexes with HAs - on the other, are responsible for the
choice of this element to evaluate the effectiveness of the geochemical barrier of tundra
soils humic acids in a cycle of heavy metals in the biosphere. The studies were conducted
on the tundra zone of the European North-East of Russia with massiveinsular permafrost.
The HA preparations were isolated from the organic horizons of the tundra soils in
autonomous positions: surface-gleyed tundra soils and cultivated surface-gleyed tundra
soils (shrub tundra) and peaty tundra gley and peat tundra gley soils (typical moss-lichen
tundra).

According to the C-NMR data, the HAs from the studied soils have similar
molecular structures and characterized by a low degree of aromaticity (18.4-28.5%) and a
high portion of peripheral molecular fragments: aliphatic groups (24.3-35.5 %), oligo- and
polysaccharide fragments (22.1-26.9 %), and amino and methoxy groups (10.2-10.9 %).
Based on the elemental analysis and *C-NMR data, trends of profile changes in structural
and functional parameters of HAs have been revealed: increase HAs aromaticity, leading
to the increase of their biochemical stability, decrease in the portion of labile carbohydrate
moieties, methoxy and amino groups, as a result of humification and mineralization of the
least stable carbon structures polysaccharides and amino acid residues. This leads to a
decrease in the degree of aliphatic components oxidation of HAs and share of polar
carbon atoms. The content of paramagnetic centers in tundra soils HAs lower by 10-60 %
than in the HAs from podzolic and gray forest soils. Weak free-radical activity of HAs is
associated with a low degree of aromaticity of tundra soils humic substances. High
correlation between the content of paramagnetic centers and the degree of HAs
aromaticity and a molar ratio of H:C have been revealed. The hydrolyzates of the HAs
from the soils of the tundra zone contain 15-17 amino acids, the total portion of which
reaches 18 % (more than 48 % of the total nitrogen). The content of amino acids in the
HAs depends on the degree of hydromorphism of the tundra soils and increases in the
series peat (peaty) tundra gley soil > cultivated surface-gleyed tundra soil > surface-gleyed
tundra soil (the mass portions of the amino acids are 8.0-11.0, 14.1, and 17.7 %,
respectively). These peculiarities of the structural and functional HAs parameters
determine the ability to bind different classes of pollutants, including heavy metals.
Mercury is the most versatile element that allows to reveal the binding of the various
functional groups of HAs. The analysis of the kinetic relationships for the sorption of
mercury (1) ions by HAs revealed that, at the low concentration of mercury (ll) ions, the
complexation with HAs can be considered as a heterogeneous chemical reaction of zero
order: the sorption of mercury (ll) ions is independent of the component concentrations.
Because of the system’s heterogeneity, the complexation is preceded by the diffusion of
metal ions to ligands. In real natural systems, the efficiency of HAs as a geochemical
barrier decreases at low mercury concentrations. The portion of mercury (Ilg ions sorbed
by HAs increases with the initial concentration co(Hg®*) = 0.025-5.0 ymol/dm® from 0.43 to
0.92. This reflects the kinetic features of the HAs’ interaction with mercury (ll) ions.
According to the sorption capacities for the mercury(ll) ions, the HAs can be subdivided
into two groups. The first group includes the HAs from the virgin soils with a sorption
capacity of (Q) 0.47-0.49 mmol/g; the second group includes the HAs from the cultivated
surface-gleyed tundra soil and the hydrolyzed tundra peaty gley soil (Q) 0.35 mmol/g. The
compact location of the sorption isotherms for the HAs from the first group is due to the
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similar molecular structures of these HAs. The analysis of the FTIR absorption spectra of
mercury (Il) complexes with aromatic and aliphatic COOH groups increases the intensity of
the lines at 1610 and 1660-1685 cm™'. Amino acid fragments are the most significant
carboxyl groups of aliphatic chains involved in the formation of coordination compounds
with maximum at 1550—1580 cm™". Notable changes are observed for the intensities of the
bands at 1125, 1088, and 1042 cm™ corresponding to the alcohol OH-groups
(predominantly carbohydrate ones), as well as phenolic OH fragments. This work was
supported by grants of the Russian Foundation for Basic Research Ne 13-04-00070a and
Ne 14-04-31303.
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The goal of this study is to develop the technology for fabrication and practical use of
polymeric materials for remediation in anthropogenic areas. In order to clean up
contaminated soil by high toxic metals/elements, radionuclides the non-stoichimetric
interpolyelectrolyte complexes (NIPEC) with an excess of either component, cationic or
anionic polymer including natural one - humic acids are proposed. A polymer, taken in
excess, is usually referred to as the lyophilizing, and taken in shortage as the blocking.
NIPECs are formed in the presence of minimum salt concentration, in the order of 10 M,
that practically has no effect on the water-salt balance of soil. Depending on chemical
nature of polymers and linear charge densities in macromolecules, water-soluble NIPECs
can be prepared with long sequences of interpolymer salt bridges (hydrophobic blocks) in
which up to 50 mol% of the lyophilizing polymer units can be involved. Due to hydrophobic
blocks and residual non-compensated charges, NIPECs are effectively bound to sail
particles and cannot be washed away with rainfall, or artificial irrigation, or water from
melted snow. NIPEC solutions with low salt concentrations are actually “one-solution”
formulations without producing a negative effect on the water-salt balance of soil.

Additionally, NIPECs are able to bind effectively a majority of toxic heavy metals:
chrome, cadmium, cobalt, copper, zinc and others, due to incorporation of metals inside
hydrophobic NIPEC fragments generated by mutually neutralized cationic and anionic
units. As a result, thermodynamically stable structures are formed with a central metal ion
surrounded by functional groups of both polyelectrolytes. This allows the extraction of
heavy metals even from extremely diluted solutions.

Commercially available biodegradable polyelectrolytes - anionic (polyacrylic acid,
humics) and cationic (polydimethydiallylammonium chloride, polyethyleneimine) - are used
for NIPEC formation. Anionic groups in polymers are represented by carboxylic (-COOH)
and sulfo groups (—SOs3H), cationic by different amino groups, from primary to quaternary.
Molecular mass of polymers is varied from 2x10° to 10° kD that approximately equal to 20-
10° degree of polymerization. All the above mentioned polymers are soluble in water and
water salt media at 1-10 wt% concentrations that are typical for polymer-based soil-
stabilizing formulations.

In such polycomplexes, both polymers or either of them can be biodegradable. These
formulations ought to be used in combination with sowings of perennial herb seeds. This
approach ensures formation of stable grass covering in a shortest period of time which
prevents wind and water erosion and suppresses spread of heavy metals. After completing
the protection function, the formulation is destructed, being affected by soil
microorganisms, and transformed down to simple non-toxic substances that will improve
the environment.

Thus, use of NIPEC allows to solve two interrelated problems: extraction and
concentration of heavy metals and radionuclides and prevention of their spread by means
of wind and water erosion. Formulations are prepared and tested in the lab and in further
in the field.
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Fungal Laccases and Humification
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Humic substances represent a by-product of catalytic transformation of plant-
produced phenolics and other precursors. The main humification catalysts are peroxidases
and phenoloxidases, produced by fungi. Among these enzymes the most widespread is
laccase (EC 1.11.1.14, benzendiol:oxygen oxidoreductase). This multicopper
phenoloxidase catalyzes one-electron oxidation of substituted phenols and aromatic
amines by O2 which is reduced to water. Phenoxy-radicals and quinones produced can be
further oxidized to quinones and/or polymerize. Alternatively, the semiquinone may react
with O, to yield superoxide radical that initiate depolymerization processes in a similar way
to Mn-dependent peroxidase (MnP) via alkyl-phenyl and C,—Cg cleavage of phenolic
oligomers (Guillen et al. 2000). Thus, dependent on initial molecular weight of phenolic
substrate laccase can catalyse either polymerization or depolymerization reactions.
However, there is an opinion that laccase can not oxidize polymeric substrates directly and
needs redox mediators or synergistic action of other enzymes. There is also lack of
experimental data that clearly show formation of high molecular weight humic polymers in
presence of laccase.

In this work we will demonstrate the results of our experiments which show that:

1) purified laccases of white-rot basidiomycete Panus tigrinus and lichenized
ascomycete Solorina croces can depolymerize humic acids in vitro without any mediators
(Zavarzina et al., 2002; Lisov et al., 2011);

2) laccase of P.tigrinus can efficiently depolymerize humic acids in vivo during
submerged cultivation of the fungus in nitrogen-rich medium (i.e. under the conditions
preventing production of MnP). The effect of laccase on humic acids is similar to that of
MnP, the sole enzyme produced by fungus under nitrogen-limited conditions.

3) laccases of P.tigrinus (Zavarzina, 2011) and S.crocea, immobilized on kaolinite,
covered by amorphous aluminum hydroxide, catalyse heterophasic condensation of
monomeric precursors into high molecular weight humic-like products.

On the basis of experimental results, mentioned above, we conclude that fungal
laccases can be considered as versatile humification catalysts, which are able to
synthesize and destruct humic substances. This extends the role of the enzyme in
environmental processes and extends our knowledge on humification process.

Financial support from RFBR grant No 13-04-01693 and 13-04-00843-a. Programme
No 15 of the Presidium of RAS are gratefully acknowledged.
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Silver Nanoparticles Toxicity Increases in the Presence of Humic Acids

Dmitry Abroskin, Alexander Volikov, Mariya Chernysheva, Natalia Kulikova,
Irina Perminova
Lomonosov Moscow State University, Moscow, Russia, Mr.Mantikor@gmail.com

Due to nanotechnology development inflow of nanoparticles in the environment is
constantly increasing. Silver nanoparticles (AgNP) occupy one of the leading places in
nanoparticles production. To characterize peculiarities of AgNP behavior in the
environment including their toxicity, it is necessary to study their interaction with humic
acid (HA) occurring in all kind of the environments and influencing behavior of all toxicants.
So, our study was aimed to estimate HA effect on AgNP toxicity.

AgNP and HA-coated AgNP (HA-AgNP) were synthesized according to [1].
Leonardite HA were used for the study. 8-day seedlings of wheat Triticum aestivum L.
were transferred in the treatment solutions containing AgNP (200 uM Ag), HA-AgNP
(200 M Ag) or HA (50 mg/L). Distilled water was used as control. After 6 days, the plant
biomass was estimated. (-potential of nanoparticles studied were measured using
ZetaSizer Nano (Malvern instruments Ltd., USA) before exposition with the plants
(treatments were assigned as “before”) and after it (treatments were assigned as “after”).

Our results demonstrated toxicity of all of the nanoparticles studied. Adding AgNP led
to decrease in both roots (8%) and shoots (5%) biomass (Table 1).

Table 1. Influence of HA on AgNP {—potential and toxicity

Treatment ¢—potential, mV Biomass, % of blank
Roots Shoots
AgNP before —40+1 - -
AgNP after —-16+1 92+4 95+1
HA-AgNP before —-16+1 - -
HA-AgNP after —7+0,5 87+2 85+2

In spite of slight stimulating effect of HA observed (increasing roots biomass by 5%)
HA-AgNP introduction resulted in a significant decrease in both roots (13%) and shoots
(15%) biomass. Being surface active compounds HA could alter colloidal stability of AQNP
[2]. So, one can hypothesize effect of HA on ¢-potential of AgNp.

The measurements of ¢-potential indicated high colloidal stability of the original AQNP
(<40 mV) and their high repulsion forces in relation to negatively charged root surface.
Coating AgNP with HA reduces Z-potential to —16 mV indicating both repulsion forces
lowering and lower HA-AgNP stability as compared to uncapped AgNP and, as a result,
increased ability of nanoparticles to be adsorbed by plant roots. So, HA-AgNP could be
assumed to have higher toxicity in comparison with AgNP due to lower colloidal stability
and lower repulsion forces in relation to the plant roots.
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Corrosion Process of Metal Iron under the Action of Humic Substances
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It is known that humic substances (HS) are actively involved in geochemical
processes of metal transfer in soil and water ecosystems. Humic substances are involved
in the formation and erosion of metal-containing minerals and ores. However, questions
about mechanisms and kinetics of transfer of mineral-forming metals in soluble form,
composition of these forms, mechanisms and conditions for formation of precipitations
containing metal in nature, are not fully understood yet. In this paper we are proposing to
examine some of these problems by example of iron, which is an important mineral-
forming and biologically active metal. Iron is supposed to be included in humic compounds
in chelate complexes form, and in highly hydrated oxohydroxo compounds form. Various
functional groups present in HS composition can form compounds with iron and stabilize
dispersed system. We believe that the same functional groups of HS could also be
involved in chemical interaction with dissolved iron compounds contributing to its
extraction from solution.

To confirm this hypothesis, we studied kinetics of dissolution of metallic iron in
aqueous HS solutions in a lack of air, and iron-containing corrosion products. We placed
the weighed quantity of metallic iron in the form of sawdust (~ 58 pm) into a solution of
potassium humate (250 mg/L) and then we were continuously mixing the solution in a
sealed container for 28 days. Initial light-brown color of the solution became intensely
brown-black, almost opaque. After attaining the maximum optical density (approximately
on 10"-14" day) a precipitate was formed (apparently, iron-humic compound) and in the
end of the experiment the solution became almost transparent. We sampled the solution
every 55 hours to detect iron concentration (after evaporation of aliquots, and ashing) and
HS concentration (by spectrophotometric method, at 254 nm), permanganate index and
pH of the solution. Some of the results of these measurements are shown in the figures.
The data obtained show that the corrosion of iron in the presence of HS occurs by two
mechanisms. The first mechanism involves the interaction between HS and iron with the
formation of an organometallic compound, which then precipitates out. The second
mechanism probably is the corrosion by atmospheric oxygen.
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Fig. Evolution of the permanganate index (a) and the iron concentration (b).

Precipitates obtained after the experiment have been studied by Mossbauer
spectroscopy, electron microscopy, and magnetic susceptibility. It has been shown that
sediment contains organometallic ferromagnetic particles ranging in size from 45 to 90 nm
containing iron in the form of Fe3;O4.
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Properties of Organic Impurities of Potable Waters
in Relation to Copper (ll) Cations
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Evaluation of properties of organic impurities in natural potable waters at present is a
fundamental problem. Complexing factor K.,, was proposed to characterize activity of or-
ganic impurities in relation to the process of complex formation with iron (Ill) [1]. Use of this
parameter for monitoring of properties of organic impurities in potable water allowed more
substantiated choice of the techniques of disinfection thereof [2].

Many of biochemical processes are followed by change of biometals oxidation de-
gree, including copper (ll), so ability for reduction of metals included into composition of
complexes shall be regarded as their most essential property.

Taking into account high content of amine nitrogen in organic properties which is
comparable to the content of carboxyl groups, these organic compounds can be related, at
a first approximation, to amino carboxylic acids the most essential property whereof is abil-
ity to complex formation with copper (ll) cations.

Objective of the work: evaluation of complex-forming influence of organic impurities
of potable waters on ability of copper (ll) cations reduction.

Materials and Research Methods

Bottled waters of various trade marks: Akva-Kristall, Novo-Kuryinskaya,
Chusovskaya, Ugorskaya, Turan. Solutions of trilon B with concentration from 2 to 5 mg/I,
solution of copper (llI) with ion concentration 1.0 mg/cm3, of potassium iodide with w =
45%.

The following reaction reflects essence of the methodological approach here:

2[CuL4]* + 41" — 2Cul + I, + 8L, where L is an organic ligand (1)

The calibrated dependence between iodine content in the system and the value of
optic density measured at wave length 285 nm on UV spectrometer Leki (Finland) was
plotted for quantitative evaluation of processes.

Results of Studies and Discussion Thereof

Results of experiments are shown in the table below.

Reviewing the data presented in the table one can come to conclusion that when us-
ing trilon B in concentrations from 2 to 5 mg/l per TOC, the percentage of reducing of dis-
engagement of iodine amount in the system will consistently rise from 9.5 to 52% respec-
tively and will be 9.5% per TOC unit, as an average value.

Impurities concentration in natural potable bottled waters will be from 0.76 to 6.48
mg/l per TOC; however, their activity in relation to copper (Il) differs substantially: from
0.31 to 1.7 being comparable to trilon B. Activity of organic impurities shall be considerably
influenced by treatment of initial water by red light.

It is important that the above mentioned properties be taken into account when con-
ducting analysis of etiologic peculiarities of many types of pathologies. For instance, cop-
per deficit can be provided in alimentary way if one would consume water containing or-
ganic impurities with a high complexing factor in relation to this element. Mind that copper
is the most important co-factor of heme synthesis in a human organism.
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Table. Composition of water solutions and iodine content upon interaction with
potassium iodide

Conc. Kcop
Substanceto TOC, Copper of dis- Percentage (Cu)
No. b content, Water eng. .
e present mg/l - of reducing
mg/| iodine,
mg/I
1 - - 3 Distilled 6.16 -
3 Trilon B 2 3 Distilled 5.00 19
4 Trilon B 3 3 Distilled 4.56 26
5 Trilon B 4 3 Distilled 3.82 38
6 Trilon B 5 3 Distilled 2.99 52
7 - - 3 Distilled 6.16 -
8 - 2.75 3 Turan (initial) 5.30 14 0.53
9 - 2.02 3 Turan (06p.) 4.56 26 1.35
10 - - 3 Distilled 5.7 -
11 - 0.76 3 Akva-Kristall 5.4 5 0.69
12 - 1.46 3 Novo- 4.96 13 0.93
Kuryinskaya
13 - 6.48 3 Chusovskaya 4.6 19.2 0.31
14 - 1.04 3 Ugorskaya 4.74 16.8 1.7

Complex forming properties of organic impurities can be utilized for making benefit as
well. The problem of rising copper concentration in blood of patients living in territories
where intense excavation and treatment of copper and zinc ores take place is quite topical
one in Urals. One of original studies of the [3] shows that use of mineral waters with high
complexing activity in relation to copper (Il) allows to veraciously normalize elevated cop-
per level in blood as soon as in 14 days. It gave ability to substantiate use of mineral wa-
ters with high complexing activity as a medicated product for safe clearance of human or-
ganism from heavy metals in form of natural complex compounds.

Conclusions

1) Complexing properties of organic impurities in natural potable waters as related to
copper (l) differ substantially and in some cases are even comparable to trilon B.

2) Treatment of potable waters with light of a certain wave length contributes to
change of activity of organic compounds.

3) The method developed allows estimation of reduction ability of most essential
metals — microelements from complex compounds, which is important to take into account
when realizing monitoring of activity of potable waters.
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Oil and its products are of the most common type of contaminants of soil and water
medias. Development of environmentally safe and effective ways of minimizing the oily
contaminants’ negative impact to environmental objects using humic compounds (HC) as
an active matrice of organic substances of the soils is assumed the special significance.
The above approach should be implemented in technological schemes of oil-contaminated
lands remediation. However the variety of the sources for raw materials and technological
ways of humic compounds production stipulates the variability of its properties. The
absence of systematic investigations on the sorption, detoxification and biostimulating
properties of humic compounds in the presence of oil contamination leads to the absence
of criterions on selection of humic bioproducts for its application for remediation purposes.

The presence of aromatic skeleton in the humic compounds’ structure is a major
factor determining its bonding property to PAHs. At that our previous investigations shown
that direct descriptors of HC aromaticity, determined from the NMR '*C spectroscopy data,
has the maximum predictive capability on HC affinity to PAHs [Perminova et al. 1999].
However, selection of that descriptor required the high-cost analysis that decrease it
practical application. In this case the purpose of the existing work is looking for alternative
diagnostic parameters on assessment of bonding properties of HC's, which are hold out on
predictive capability but are not required big expenses for its determination. As that
parameters it was selected the descriptors of HC optic properties, which are determined
with a specific composition of HCs aromatic skeleton.

For carrying out of research it was created the representative sampling of HCs
products, including 34 products differed on its origin and fraction composition. The
sampling includes the main HCs sources - soils, peat, natural waters and different types of
coals. All samples were characterized with the elementary analysis methods, NMR '*C
spectroscopy and gel-chromatography. The absorbance spectrum of HCs water solutions
were obtained in 200-500 nm ultraviolet band spectrums. Fluorescence of HCs solutions
was registered at the field wave's length of 266 and 355 nm. For the forecasting of HCs
bonding properties to pyrene it was used the correlation obtained earlier for another HCs
sampling (with n = 20):

Koo x10° = 1.26x3Ca/>Chax - 0.26 (Py, r#=0.81).

The correlation analysis of structural descriptions, determined from the NMR °C
spectroscopy data and the data on the optical properties of descriptors, shown the
connection between the characteristics of aromaticity of optical descriptors, calculated
from the absorbance spectrum data, i.e. standard optical descriptor £*280 , €500 and A (the
exponent on approximation of long-wave absorbance spectrum) and fluorescence
spectrum, i.e. integrated fluorescence intensity of HCs and the degree of asymmetry of
fluorescence band. The correlation index between €*;50 and theoretically-predicted K, of
HC was 0.57, while the one for descriptor A was equal to 0.74. This fact represents the
prospective on using the descriptor A as an g*g9 alternative in assessment of HCs bonding
properties to PAHs. As far as in case of low value of the samples absorbance the
measuring of such optical descriptors as gg00 and A could be the difficult task, measuring of
HCs fluorescence characteristics could be more effective.
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It was shown the correlation between the fluorescence integrated intensity, the
degree of asymmetry of fluorescence bands and HCs aromaticity. While the measurement
of fluorescence intensity in the real conditions depends on the several factors, it is
preferable to use the degree of asymmetry of fluorescence band. The value of correlation
index between the HCs asymmetry index and theoretically-predicted Koc value relative to
pyrene is R = 0.8 that point to possibility of application this fluorescent descriptor for
assessment of HCs bonding properties.

On the basis of the held investigations it was made a conclusion on the high
predictive capability of descriptors on HCs optical properties (both fluorescent and
absorbance) concerning to bonding properties of HCs to PAHs. Selection of these
descriptors is possible using the routine apparatus. It allows proposing the wide range of
highly sensitive optical descriptors for implementation into the remediation practice, i.e. for
preliminary screening of commercial humic products on the selection of maximum effective
bonding agents in respect to PAHs and other oil hydrocarbons. Thereby it is opened the
prospective on significant increasing of effectiveness of HC-based technologies.
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Conbunusaumus nopcUpUHOBLIX COeANHEHUN CTPYKTYPUPOBaAHHbLIMMU
MuLensiaMu ryMMHOBLIX BeLecTB
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2CaHkT-TNeTepbyprckuii rocy4apCTBEHHbIN arpapHbIi yHuBepcuteT, CaHkT-MeTepbypr, Poccuiickas
depepauus

OpaHon 13 BaXKHbIX NpOBrIeM COBPEMEHHOW OMArHOCTMKN MNOYB SIBMSIETCA NMOUCK TaKnX
COeQVHEHUN-MHANKATOPOB, KOTOpble MOrnu 6bl OTpaXaTb HanpaBfiEHHOCTb MOYBEHHbIX
npoueccoB. TakMMu COEOUHEHUSMU ABNAOTCS XNopodunnonogobHble COeanHEHUs Wt
BellecTBa, UMeroLLmne NnoppupuHoBoe CTpoeHne. AT coegmHeHna BbICTPO pearmpyoT Ha
N3MEHEHNS BOAHO-BO3AYLWIHOrO pexuma noysbl (KosbipeB, 1991). OgHako oo cux nop
OCTaéTCs He OO0 KOHLA BbISICHEHO: KaK COXPaHATCS NOPUPUHOBBLIE COEOUMHEHUS B
nouyse?

Hamu Obino cgenaHo npeanosioXeHwe, 4YTO OTBETCTBEHHbIMM 3a COXpaHeHue
NOPUPUHOBLIX COEAVMHEHMI B NOYBaX MOryT BbICTynaTb rymumHoBble Belwlectsa (I'B). Kak
cnegyet u3 obobleHns HayyHon nutepaTtypsl ([lonos, 2004), B — TéMHO-OKpaLUeHHbIe
npupogHble aMmpnunbHble opraHn4eckne asoTcogepalime paHaoMmM3oBaHHbIE pPeaoKc-
reTeponosimmepsl apunrinkonpoTengHom npupoabl. Cay” coeguHeHus —
ouoreononuMepsl, T. €. Takne BeLLECTBa, KOTOPblE COCTOAT U3 Habopa «CXOAHbIX YacTen»,
OTpaxarwLnx xapakTepHoe noBedeHne nosiMMmepa, BKIYas CBOWCTBA, 3aBUCKMMblE OT
TPeTUYHOM UM 4YeTBepTUYHOM CTPyKTypbl (Cook, Langford, 1999). lMpocTpaHcTBEHHOE
cTpoeHne [B o0OycnoBneHO TeM, YTO OHM — KOMMOWAHbIE AUCMNEPCHbIE CUCTEMbI.
'ymMnHOBbIE BellecTBa, obnagas AOCTAaTOYMHO BbICOKOM MOBEPXHOCTHOM aKTUBHOCTLIO,
CNocobHbl K CaMOMNpPOM3BOMbHOM accouuauun Monekyn ¢ obpasoBaHMeM Takux
TPEXMEPHbIX CynpaMOneKkynspHbIX aHcamOnen, Kak MuUEennbl, UNn «nceBaoOMULENIbI»
(van Wandruska et al., 1999), B KOTOpbIX MONeKynbl oTAEeNEeHbl ApYr OT Apyra rmapaTHbIMU
obonoyvkamun. ChepoungHole cTpykTypbl B, B cBOWO oyepeab crnocobHbl 06pas3oBbIBaThH
YyeTBEPTUYHbIE CTPYKTYpbl, KOTOpble, Kak npegnonarana M.M. KoHoHoBa (1963),
HanomMuHawT No dopMe rpo3gbs BuHOrpaga. 1o Hawemy MHEHUI0, MMEHHO BHYTPWU
accounaToB mornekyn B (muuenn) n moxeT npoucxoantb contobunmnsaums rmapodobHbIx
coeanHeHun. Conobunmsaumsa — caMmonpoun3BOSibHbIM U 0OpaTUMbIN NPOLECC BHEAPEHMUS
nmoobHbIX  BewectB B Muuensnbl, o06pas3oBaHHble  NOBEPXHOCTHO-aKTUBHbLIMU
BeLLleCTBaMU.

Llenb nybnukaumm — nokasaTb BO3MOXHOCTb conobunusauun noprpruHOBbBIX
COEaVHEHUI CTPYKTYPUPOBaHHbIMK MuLennamm B, BbiaeneHHbIX 13 BEpMUKOMMNOCTA.

B kavyecTBe 0OBLEKTOB MCCreaoBaHUs Hamu Gbinn ncnonb3oBaHbl B, BbliaeneHHble
HenTpanbHbiM pactBopoMm NasP,O7 wn3 Bepmukomnocta. [anee Obinn nony4YeHbl
CTPYKTYPUPOBAHHbIE KonnongHble muuennsl ['B, ctTabunmanpoBaHHbIe )Xene3oM OKUCHbIM.
B BogHy0O cycneHsuo, cogepxaiwdyr muuennsl B, BBoaAunvcb nopduUpUHOBbIE
coeauHeHus (BbiTsxkka 90 % BOAHBLIM PacTBOPOM aueToHa M3 3enéHblX NucTbeB Poa sp.
L.). danee cycneH3nsi ¢ NnopMpUHOBBLIMX COEANHEHUAMM NoMeLLanach B 4vawke letpu
nog ynbTpaduoneToBbii nanyvartens. Kak nssectHo (docoH n ap., 1991), noa gencrenem
yNbTpadnoneToBoro ManyyYeHns nopgpupuHoBble coeuHeHnsa paspywatoTtcsa. Cnycra 1
yac CyCneH3ul oTgenanu oT pactBopa ueHTpudyrmposaHuem. C nomowpbio 90 %
BOAHOrO pacTBopa aueToHa M3 CYCrneH3unm Hamu Obinn BblAeneHbl U KONUYECTBEHHO
onpeaeneHsl NOpUPUHOBbLIE COeANHEHUS. Ha oCHOBaHMM NPOBEAEHHOrO 3KCNepuMeHTa
Hamu 6bin caenaH BbIBOL O TOM, YTO NOPGUPUHOBLIE COEOMHEHUSA MOTYT COXPaHATLCA B
noyse NnoA 3almnTON CTPYKTYpPUPOBaHHbIX Muuenn B.
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Mumiyo (also known as shilajit and several less prevalent regional names) is a
complex mixture of natural organic and mineral substances that seeps from rocks in
mountain ranges. While mineral composition of mumiyo more likely characterizes the
deposit (Frolova & Kiseleva, 1996), its organic part comprising high-molecular humic-like
and different low-molecular components is characteristic for the matter (Agarwal et al.,
2007; Wilson et al., 2011). The purpose of this work was a structural and molecular-weight
compositional study of NOM of mumiyo originated from different regions.

26 mumiyo samples from Altai (Russia and Mongolia), Khakassia and Aldan
(Russia), Hoggar (Algeria), Caucasus, Central Asia and Afganistan were studied. The
samples were pounded, dissolved in distilled water, centrifugated during 15 minutes at
6000 rpm and dried in a vacuum oven at 40°C. That way dried mumiyo extractions (DMEs)
were obtained.

Size-exclusion chromatography (SEC) system consisted of a solvent pump, a packed
column and a UV-detector. The UV-absorbance was measured at 254 nm. The SEC
column was 15x250 mm packed with Toyopearl HW-55S (“Toso-Haas”, Japan). 0.03 M
phosphate buffer with pH 6.8 was used as a mobile phase at a flow rate of 1 ml/min. The
column was calibrated using sodium polystyrenesulfonates (Polymer Standard Service,
Mainz, Germany). All the chromatograms were obtained on the DME samples dissolved in
the mobile phase at concentrations about 40 mg/l. Molecular weights of the samples
analyzed were calculated from the chromatograms using home-designed software
GelTreat.

Solution state 'H and C NMR spectra were acquired using Avance-400
spectrometer (Bruker, Germany) operating at 400 MHz proton frequency. To exclude the
Nuclear Overhauser effect while recording >°C NMR spectra the pulse program INVGATE
were used. All the spectra were recorded on the DME samples dissolved in 99.9% D,0 at
concentration about 60-80 mg/ml.

The size-exclusion chromatograms recorded were characterized by two peaks. The
first one corresponded to the high-molecular humic-like part of the sample; the second
indicated the low-molecular part of mumiyo. Molecular weights calculated in the ,high-
molecular® peaks of the chromatograms (Mp) were from 8 to 15.5 kDa irrespective of the
region of the sample origin. Values of column recovery avereged 85%.

The NMR spectra acquired were characterized by broad overlapping bands, that are
typical to NMR spectra of humic substances, and intensive sharp signals attributed to low-
molecular components of mumiyo including hippuric and quinic acids and lipids.

Aromatic/aliphatic carbon ratios calculated for the samples on a base of *C NMR
data varied from 0.5 to 0.85. The values obtained were comparable to those for typical
hydrophylic NOM, such as dissolved organic matter and peat fulvic acids.

Hai/o-Hai ratios were calculated on a base of 'H NMR data. Here a-Hax stands for
the part of alkyl hydrogen atoms bonded to a carbon atom in a a-position relative to a
carboxyl or aromatic group, and Hak — for the part of all other alkyl hydrogen atoms. High
values of this parameter calculated for mumiyo (from 1.5 to 4.5) as compared to DOM and
fulvic samples indicated relatively low degree of biodegradation of mumiyo NOM.
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Thus SEC and NMR analytical methods demonstrated that NOM of mumiyo being
characterized by relatively low degree of biodegradation consists of two principal parts.
The first one is of humic-like nature and the second is composed of different low-molecular
compounds.

We thank Professor G.N. Pilipenko from the Russian State Geological Prospecting
University for his help in mumiyo sample collection.
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Water conditioning and decontamination of wastewater coming from all human
activities require persistent search for improved purification approaches. The use of
conventional flocculation/coagulation agents, such as inorganic salts and synthetic
polymers, could cause secondary pollution due to residual unreached monomers,
additives and reaction by-products in water. Numerous biopolymers (starch, chitosan,
alginate) have been studied as bioflocculants and showed a high potential for removing a
wide range of contaminants from wastewater.

Chitosan (Ch), obtained by deacetylation of chitin, occurring in crustaceans is widely
applied in water and wastewater treatment as flocculant due to its capability to interact with
pollutants in water and transfer them in solid forms. Several researches on chitosan
chemical modification showed that it could improve the removal performance of chitosan.
The effectiveness of chitosan application for treatment of clay suspensions (bentonite,
kaolinite) and humic substances has been studied [1]. However poor information exists on
the interaction of colloidal part of the clay suspension with Ch, but this component plays
important role in the removal of clays from water.

Clay particles do not exist in natural waters in the pure state. Due to their high
surface aria they interact with dissolved and particulate organic matter (OM). The main
components of natural OM in water are humic acids (HA) - anionic polyelectrolytes with
high heterogeneity of physical and chemical properties. However, no studies have been
performed on the investigation of mechanisms of clay removal in complex systems
containing inorganic substances and humic acids.

The work is aimed to evaluate the effect of humic acid presence on kaolinite and
montmorillonite flocculation by chitosan and its derivatives.

In our study we used Chitosan 83 kDa with a deacetylation degree of 85%
(BioProgress Technology Ltd, Schelkovo) in chloride salt form, and its hydrophobically
modified derivatives Hydroxybutyl Carbamate chitosan (Ch-HBC) with different degree of
substitution (60, 80 and 90%) as model flocculants. Humic acids (Powerhumus, Humintech
Ltd, Germany) were used as a modal OM. Montmorillonite (Jebel, Turkmenistan) and
kaolinite (Chelyabinsk deposit) in colloidal form were used as model clay minerals.
Concentration of clay solutions was 0.3 g/l. The modification of clay particles was made by
adsorption of humic acids. The time of adsorption was three days.

Flocculation activity of chitosan and its derivatives was evaluated in a range of
polymer concentration of 0.5-10 mg/l and was estimated by the absorbance of
suspensions of clay minerals. For that the probes of suspensions (20 ml) were placed in
test tubes and different quantities of chitosan were added in these suspensions. The test
tubes were mixed manually for several minutes and kept away for the sedimentation of Ch
floccules. After 20 minutes an aliquot of suspension was collected from the very top of the
test tubes. The absorbance of suspensions was measured by a spectrophotometer Agilent
at 535 nm.

Application of chitosan and its derivatives for flocculation of montmorillonite
suspensions showed high effectiveness that was linearly depended on polymer
concentration, while kaolinite suspension was flocculated by chitosan and its derivatives
only in a narrow range of polymer concentration (0.5-1 mg/l). It may be due to the
difference in the mineral structure of these clay minerals and different mechanisms of
interaction between clay particles and Ch. Montmorillonite has three-sheet clay mineral
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structure that determines its swelling properties and Ch molecules may penetrate between
their sheets. Kaolinite consists of two sheets, it is not swelling clay and Ch adsorbs only on
the surface of particles. The adsorption of positively charged Ch molecules on negatively
charged montmorillonite particles was more effective and it worked as flocculant in all
range of concentration.

It was shown that flocculation was the main mechanism for removal of kaolinite
particles only at the low concentrations (<1 mg/l). The formation of large aggregates and
sharp decrease in absorbance of solutions was at that range of concentrations. At higher
concentrations (>1 mg/l) the main mechanism of interaction between Ch and kaolinite was
adsorption and the modification of the surface of particles. Chitosan molecules interacted
with kaolinite surfaces by their hydrophobic parts [2]. At that their hydrophilic parts were
oriented to water. The more hydrophobic Ch molecule, i.e. the more the substitution of
hydrophobic tails in the Ch molecule the more stable was the system. Ch-HBC at high
concentrations behaved not as flocculants but as stabilizers of the system.

Interaction of kaolinite particles covered by humic acid with Ch showed another
behavior: it was strongly affected by HA and effectively flocculated by chitosan and its
hydropobically modified derivatives in a wider range of concentrations. In this case Ch
molecules interested with hydrophilic parts of HA modified particles and their hydrophobic
parts were directed to water. This kind of system was not stable due to hydrophobic
interactions, so coagulation of system took place. In this case the more hydrophobic Ch
molecule the more unstable was system. Humic acids played the role of anchors between
clay particles and chitosan.

Presence of humic acid had no significant effect on montmorillonite suspension
flocculation. Ch was effective flocculant of montmorillonite in both cases - with humic acids
and without them. The lack of that distinction determined the impossibility to show the role
of HA in presence of Ch in the flocculation of montmorillonite suspensions modified by HA.
This role of HA may be shown in another system, more concentrated, where the strength
of interaction between clay particles may be estimated.

Previously, investigating rheological properties of montmorillonite paste we
determined that whereas the addition of HA to montmorillonite pastes led to a slight
increase in rheological parameters, the addition of Ch to montmorillonite modified by HA,
just in concentration 0,1 g/l, led to an essential strengthening of the contacts between
particles [3]. That may confirm that the same mechanism of the anchor bonding of mineral
particles modified by HA and Ch polycation took place.

The investigation of the role of HA in the adsorption-flocculation interactions of clay
particles and the value of the hydrophilic-hydrophobic balance of flocculant may be applied
not only in water treatment but in the estimation of the transport of clay in natural systems,
as the river-ocean barrier and either in the investigation of the mechanisms of sail
formation.
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HoBble nogxoabl ANs N3y4eHMsA oco6eHHOCTeN
KOoMNnnekcoobpa3oBaHUsi 'YMUHOBBLIX KUCITIOT MeTo4aMM
donyopecueHTHON N abCOpOLIMOHHOM CNEKTPOCKOoNUun

H.J1. NNaBpuk, H.Y. Mynnoes
MHCTUTYT XMMmn4ecKom KMHeTHkM u ropeHuns um. B.B. Boesogckoro CO PAH, HoBocnbupck,
Poccus

l'ymnHoBble kucrnoTel K B npupode BbIMNOMAHAT psag BaXHEUWUX YHKLUA:
COXPaHAKT M HaKannMBawT 3NEMEHTbl MUTAHUSA XUBbLIX OPraHM3MOB, CBSA3bIBAOT B
MarnonoABWXHbIE COEAMHEHUSI TOKCUYHbIE W PAAMOaKTUBHbLIE 3NIEMEHTbI, PErynupyroT
MOYBEHHbLIE MNPOLLECCbI W COXPAaHAKT MNOYBEHHYHD OMOTY W pacTUTENbHLIA MOKPOB B
HebnaronpuaTHbIX ycnoBuax. Takmm obpasom, [B onpegensioT YyCTOMYMBOCTL MOYB,
Ha3eMHbIX WU BOAHbIX Cped W CTabuMnmM3npyloT SKOMOrMYECKyto cuTyaumo B buocdepe.
B ocHoBe nepeuncrieHHbIX CBOWMCTB feXaT npouecchl KomnnekcoobpasoBaHus K ¢
OoKpyXalwumMn anemeHTamn. B cBsA3M CO 3HAYEHMEM ITMX MNPOLECCOB UX U3YYEHUHO
MOCBSILLEHO OrpOMHOE 4ncno paboT. Npu 3TOM 3HauyMTENbHAs YacTb pPabOT BbINOSHEHA
CMEKTPOCKOMNYECKMMM METOLAMMN.

M3y4YeHno KOHCTaHT KOMMNIIeKkcoobpasoBaHUS NYMUHOBBLIX KACIOT ¢ MeTannamun Kye
MEeTOA4aMM CMEKTPOCKOMUMN MOCBALLEHO AOCTAaTOMHO MHOro pabot. bonblwmHCTBO pabot
BbIMOSIHEHO (OfTyOPECUEHTHbIM  MeToAOM. J3TO 06CTOoATENbCTBO 00YCMOBMNEHO, Mo-
BUOUMOMY, TEM, YTO KOHCTAHTbl KOMMIIEKCOOOPa30BaHMS AOCTATOYHO MPOCTO MOXHO
onpenenaTb U3 SKCMNEPUMEHTOB MPU HaNUYMM CTaTUYECKOro TylleHus cnyopecueHumnn. B
3TOM Cfny4yae KOHCTaHTa TyweHus dnyopecueHumn (koHcTaHTa LTepHa-donbmepa)
UUCMEHHO pPaBHaA KOHCTaHTe KomnnekcoobpasoBaHusa. Metogq abcopbuum ans
onpegeneHns  3EEKTUBHOCTM  KOMMSEKCOOOpa3oBaHMss MYMUHOBLIX  KACNOT OO
HacTosLWero BpeMeHn BoobOule He npumeHsncs. o-Bngumomy, OOHOM M3 BO3MOXHbIX
NPUYMH TaKOro COCTOSIHUS AEN SABMSETCA OTCYTCTBME XapaKTEPUCTUYECKMX MONOC Kak B
cnekTpe nornoweHna mncxogHon K, Tak n B cnekrtpax nornoweHna komnnekcos MK ¢
nurasHgamu.

B HacTosiwem coobLleHnn Mbl 4EMOHCTPUPYEM BO3MOXHOCTM HOBbIX MOAXOA0B AJ1S
Nony4YeHMn CBeOAeHUn O KoMmMnekcoobpasywwmx cBonctBax cantoB K meTtogamm
donyopecueHumm n abcopbuun, tHdpopmauum, kKotopasi paHee bbina He U3BecTHa.

DnyopecueHmHas _crnekmpockonus. CnekTpanbHas 3aBUCUMOCTb 3(PEKTUBHOCTU
TylweHus cnyopecueHuMn MakpOMOSEKYST NYMUHOBBLIX KMCAOT Kak MeTohd WU3yYeHus MuXx
CTPYKTYpbI.

B ycnoBmax MOHOXpOMaTMYEeCKOro  BO3DYXOEHUS  U3y4YeHbl CnekTpasibHble
3aBUCUMOCTN 3(PPEKTUBHOCTU TyLIEHNA doryopecueHumn o, obpasua ryMMHOBBIX KACIOT
K nonamu Cd**n Cu®*. YcTaHOBReHO pasnuuve 3aBUCUMMOCTEi o, ANS 3TUX MOHOB. B
cnekTpanbHoMm gnanasoHe 400 - 600 HM n3MeHeHUss BENUYMHDBI o, ANS1 MOHA Cd?* 3ameTHO
OTNIMYAaKTCA OT W3MEHEHWA BeSIMYUHBI o, KOTOpble MMET MeCcTo ANA MoHa Cu®.
OO6bsiCHEHME HecoBMageHUs1 MOJSTyYEHHbIX 3aBUCMMOCTEN o, ANA WOHOB Cd** n Cu*
NPOBOAUTCH B pamkax npeacrtaBfeHun O pasnuyHoW AOCTYMHOCTM CanTOB, COAepKalimx
cdryopodopbl, U3-3a pasnuuust paauycoB MoHoB (1.08A° u 0.8A° ans Cd** mn Cu?*
COOTBETCTBEHHO). Ha ocHoBaHuuM 6Gonblwen 3PAPEKTUBHOCTM TyLWEHUS  CNeKTpa
donyopecuLeHUMM B «CMHEN» 0DBnacTu cnekTpa, AenaeTca 3akroyeHme 0 NPUHaaNeXxXHoCTU
doryopodopoB, UCAycKawwux 3Ty driyopecueHumnto, camtam, Haxogsawmmcs Ha
nepudepun makpomonekynol K.

CnekTtpbl bnyopecueHumn Obinv  nonyyvyeHbl Ha Nz-nasepHOM  UMMYSbCHOM
dnyopumeTpe (rexc = 337.1 nm, yactoTa UMNynbLCOB CBeTa cocTaensna 25 ruy, cpegHss
mowHoCcTb 80 MKBT ). KOHTponb cTabunbHOCTM MHTEHCMBHOCTM BO30yxaawLwero cseTa
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NpOBOAUIICA NEPUOANYECKUM CHATUEM BHELLUHEro craHgapTa (MHTEHCMBHOCTb PamaH
nnHnm OH konebaHusa B 4EMOHN30BaHHON BOAE).

AbcopbuuoHHas crnekmpockonus. BnuaHne KUCNOTHO-LLENOYHOrO paBHOBECUSA Ha
CMEKTPbl MOrnoLeHna ryMMHOBOW KNCOThbI B NPUCYTCTBUU MOHOB METarnsos.

MeToaoM MOrMoOLWEeHNs 3aperncTpupoBaHO B3anMMOLENCTBME MOMEKyn ryMUHOBOW
kncnoTbl K ¢ noHom Metanna (Cu?®*), KoTopoe NpoSIBNSETCA B BUAE [OMNOMHUTENLHOI
MofoCbl MNOrMOLWEHNs B crnekTpanbHOM AuanasoHe 210-350 HM. YCTaHOBMEHO, 4TO
3P PEKTUBHOCTb B3aMMOLENCTBUA BO3pacTaeT C POCTOM BennyuMHbl pH. 3TM AaHHble
NHTEPNPETUPYIOTCA B pamMKax OOLWENPUHATLIX NPeacTaBieHUn O BIUSHUM KUCNOTHO-
LLIeNNIOYHOro paBHOBECUS Ha AMCCOUMALMIO CONler, COrfiacHO KOTopbiM yBenuyeHwe pH
pacTBopa CMNOCOOCTBYeT YyBEenMYEeHU0  KOHUeHTpauuum aHuoHoB [K.  CpenaHo
NpeanonoXeHne, 4YTO AOMNOSMHUTENbHOE MOrMOWEHNST CBA3aHO C 0bpasoBaHMEM
komnnekcos {I'K-Cu?*}.

OnpeneneHbl BenWYUHbI BECOBbIX KO3I(MUUMEHTOB MornoweHns cBoboaHoW W
o6pasytoLLeii KoMnneke ¢ MoHoM MeTanna Cu®" MakpoMonekysbl ryMUHOBOIA kucnoTbl K.
OTO caenaHo C MNOMOLUBbID MOAXoA4a, 3aKYaloweroca B MU3MEPEHUM BENUYUHDI
ONTUYECKOM MIOTHOCTU B CNEKTPE MOrfnoLweHNa KOMMIEKCOB U UCMNOSIb30BaHUN U3BECTHOMN
KOHCTaHTbl CBA3blBaHUS Makpomonekyrnbl K ¢ uoHom megu. BenuumHbl BecOBbIX
K0ahpULMEHTOB nornoLleHnst komrnekcos {[K—Cu®*} €. Ha A = 250 nm ans [TK] = 5 mrn”’
coctaBunm 155 n-r'em™ n 200 n-r-em™ gns [CuS04-5H,0] = 1.25:10*M un 2.5-10*M
COOTBETCTBEHHO. [lonyyeHHble BeNUYUHbLI BECOBbLIX KO3IPMUUMEHTOB MOrNoweHna B
HeCKOnbKo pa3 bornblue KoadhduuneHToB nornowieHns ceobogHon dopmel MK €y, kKoTOpas
coctaensina 46 n-r'cm™.

Matepuanbl n metoabl. B kayectBe obpasua K 6bin Mcnonb3oBaH CTaH4APTHbLIN
obpasey (Humic Acid Standard IHSS Elliot soil 1S102H). B paboTte wucnonb3oBanu
wenoyHble pacteopbl (NaOH, «Fluka»). B kayectBa TywmTensa ucrnonb3oBancs HUATpaT
kagmna Cd(NOs),*5H,0 u cynbcat megn CuSO45H,0 («HOA» 6e3 gononHUTeNbHON
ounctkn). CnekTpbl nornoweHus O6binm nonyyvyeHbl Ha cnektpomeTtpe Hewlett Packard
6041. Ncnonb3oBanuck KBapLeBble KIoBETbI C ANIMHOM ONTMYECKoro nytn 1 cm.

Bonee nogpobHO O NnpeanoXeHHbIX Noaxogax nlydeHus komnrekcoobpasoBaHus K
MOXHO MpOYMTaTh B HUXENPUBEAEHHbIX Ny6nuKaumsx.
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Flood Impacts of Organic Matter Distribution in River Waters

Svetlana Levshina
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The object of study was organic matter (OM) in water of the Amur middle reaches
(upper Khabarovsk). The research objective was to assess the organic component, humus
substances (HS) in particular, in the period of high water content in the river. The studies
were conducted in summer in 2010 — 2013.

Water samples (2 liters each) were collected with a bathometer according to
international technique ISO 5667-6 (2005) from the surface (0.5 m from the surface) and
bottom (0.5 m from the bottom, water was pumped) horizons at the left, middle and right
part of the Amur and Ussuri Rivers. Standard methods, used in hydrochemistry, were
applied to analyze water colority (by Pt-Co Color scale) and hydrogen indicator (pH).
Suspended matter was detected gravimetrically by RD 52.24.468-2005. Total and
dissolved organic carbon (TOC, DOC, respectively) was analyzed with carbon analyzer
TOC-ve (Shimadzu, Japan) according to the International Standard BS 1SO 8245 (1999).
To separate suspended matter water samples were filtered (vacuum) using track
membrane of 0.45 ym pore size under vacuum conditions. The Tyurin method with
photometric termination according to the Orlov and Grindel method (Bel’chikova 1975)
was used to analyze particulate organic carbon (POC). Humus acids (HFA) — humic acids
(HA) and fulvic acids (FA) were extracted from filtered water (0.45 um) by concentrating
and separating humic substance on cellulose anion exchangers — diethylaminoethyl
cellulose (DEAE-cellulose), followed by HA and FA separation. Water discharge data were
obtained from the Far Eastern Hydrometeorological Service.

It was found out that the OM content is maximal in Amur waters in summer,
especially during the flood season, when OM gets into water from the catchment surface
with slope, subsurface, and other fluxes of humic nature, and possibly anthropogenic. In
contrast to the Amur, most Russia Rivers have maximal OM fluxes during spring floods
(Artemiev, 1993).

The following specifics of the OM flux in the Amur River during flood periods were
revealed: after a long-lasting drought, when the maximum OM amounts come from the
catchment surface (HS in particular) and after long-lasting rains, the so-called “flushing
regime”, when river water is diluted with precipitation and the OM content in water is
reduced.

Evident extreme content of dissolved and suspended OM in waters of the studied
Amur passage is a distinctive feature of the distribution of OM components under the
influence of major tributaries. It was found out that the Amur up to the confluence of the
Songhua River (the right tributary of the Amur, which flows entirely in China) carries OM
mainly as part of dissolved OM, coming from the Zeya and Bureya, big left tributaries of
the Amur. The studied water is highly colored (up to 110 degrees and above by Pt-Co
Color scale). OM migrates mainly in the dissolved form with a high content of HFA (60% of
DOC). The FA content is high and exceeds that of HA 10 times at average. Down the
Songhua mouth the portions of suspended matter (over 250 mg/dm?®) and POC (up to 50%
of TOC) significantly increase. The amount of HFA is low (10% and 25% of TOC and
DOC, respectively), and the ratio of FA to HA does not exceed 6.

Thus, the OM content in Amur waters depends on the regime of the river water
content and natural conditions of the catchment area.
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Introduction

Humic and fulvic acids, which form part of the organic impurities of drinking water,
connect 63-90% of metals in natural waters [1]. Connection is achieved predominantly
through the oxygen atoms of carboxyl groups thus with the fragments containing the atoms
of nitrogen or sulfur it is considerably less. [2]. As the model of the complex forming
properties it is proposed to use salicylic acid [1]. In literature there is some information,
that the stability constants of the complexes of humic substances with the metals can be
considerably higher than in model solutions with the salicylic acid.

It seems practically important to develop methods of the operational checking of the
properties of the natural organic impurities in drinking water for the relation to model
systems containing lead ions (ll) since it is revealed, that if used in the process of
treatment, drinking water substantially influences the effectiveness of the lead elimination
process from organism [4]. Furthermore, model system will make it possible to reveal the
specific character of the organic impurities’ properties in the particular drinking water, since
it is known that lead ions (ll) possess the increased affinity to sulfur in any forms of it [of 5].

Materials and methods

The method of spectrophotometry (turbidimetry), volumetric analysis, conductometry,
the solutions of plumbum oxalate and sodium oxalate (standard- captions) and several
types of drinking water were used for the investigation. The evaluation of the complex
forming ability of humic substances was conducted comparing two competing processes:
the binding of lead ions into the crystals of insoluble oxalate and secondly into the
durable, but soluble complex compounds. “The leader” determination in the competition for
plumbum ions was conducted turbid metrically on the spectrophotometer “OF LEKI
SS2109UV". Preliminarily based on a series of standard solutions with different solid
phase content of lead oxalate calibration curve was designed with the coordinates “the
content of solid phase, mG/l - optical density Of d300”. With the use of the latter the
complex forming ability of drinking water under the investigation was conducted.

Results and discussion

It is theoretically calculated that being present in the investigated waters chloride
ions, sulfate ions carbonate and orthophosphate ions do not create the condition for lead
precipitation into the sediment in the forms of lead chlorides sulfates carbonates and
orthophosphates due to there concentrations. Moreover, the insignificant concentration of
these ions in the waters makes it possible for us to accept the activity coefficient of these
ions as a unit.

Model system is based on the obtaining lead oxalate colloid with a negatively
charged granule. The colloid is stable so linear correlation between optical density-
D(318)-nm-plumbum concentration in the system remains in the range from 0.05 to
0.2 mmole/liter. Both calculation and experimentally obtained data are present in the
table.
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Table 1. Composition of aqueous medium, the content of the lead oxalate colloid in
different systems, total organic carbon (TOC) and activity coefficient (Cactivity). SSA -
sulfosalicylic acid

Composition of Pb** Colloid, % TOC,
Sample aqueous medium mmol/I mG/I| decrease mG/I Cactivity

1 Distilled water 0.5 319 0 0

2 SSA solution 0.5 247 23 1 1

3 SSA solution 0.5 220 31 2

4 SSA solution 0.5 187 41 3

5 Artesian drinking water 0.5 220 31 0.7 1.9
6 Bottled water 0.5 288 9.7 3 0.4

According to the table, natural organic compounds or impurities in drinking water
influence the process of colloid formation. If we regard the activity of sulfosalicylic acid
solution with the concentration of 1 mG/I as a unit, then the activity of the same amount of
Total Organic Carbon in the artesian water will be 2 times higher, but in bottled water the
same activity will be 2,5 times lower. It can explain more effective results in lead
precipitation from the organism in the case of artesian water consumption of this kind.

Conclusion

According to the investigation conducted it’s possible to make such conclusions:

Model system on the base of lead oxalate can be used for evaluation of properties of
natural organic impurities.

2. The activity coefficient, in reference to the unit of total organic carbon, can be
used as the criterion of properties evaluation.
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Polycyclic aromatic hydrocarbons are dangerous toxicants that are carcinogenic,
mutagenic and teratogenic. Naphthalene - a representative of polycyclic aromatic
hydrocarbons. The interaction of polycyclic aromatic hydrocarbons with humic acids
changes some properties of these substances such as toxicity and the ability to photo- and
biodegradation, significantly affect on the bioaccumulation of polycyclic aromatic
hydrocarbons by aquatic organisms. The ability of humic acids to bind polycyclic aromatic
hydrocarbons is changed by modification of their structure and physico-chemical
properties. Humic acid modification can be accomplished in various ways: by irradiation
with visible or ultraviolet light, mechanical activation.

In connection with the above, the aim of this work is to study the effect of pH and
irradiation of visible and ultraviolet light on the interaction of humic acid peat with
naphthalene. We have identified the constant binding of naphthalene with humic acids
peat at pH 6,86 and pH 12,43 before and after irradiation with visible and UV light. As a
source of solar radiation model was used lamp «Solar». As a source of ultraviolet radiation
was used KrCl-excilamp. The solutions were irradiated for 32 minutes at a distance of 10
cm from the radiation source. Constant binding of humic acids with naphthalene was
determined by Stern-Volmer equation. The results of the study are presented in Table 1.

Table 1. Constants binding of humic acids with naphthalene K, x 10, I/kg C

Sample of humic acid pH 6,86 pH 12,43
humic acid of peat (HAP) 46,00 24,71
HAP + «Solar» irradiation 8,60 6,15
HAP + KrCl-excilamp irradiation 21,80 17,86

The maximum value of the binding constants was observed for the initial sample of
humic acid peat at pH 6,86. Irradiation of humic acid by model sunlight reduces the value
of binding constant of about 5-6 times. Irradiation of humic acid by UV light reduces the
value of binding constant is approximately 2 times. The binding constant of naphthalene
with humic acid at pH 12,43 is almost 2 times smaller than the corresponding values K, at
pH 6,86. The binding constants of naphthalene and irradiated humic acid at pH 12,43 are
almost indistinguishable from similar values Ky at pH 6,86.

Binding of naphthalene with humic acids is due to intermolecular interactions of
aromatic moieties of the macromolecules of humic acids with naphthalene molecules. The
change in pH and irradiation leads to conformational conversion of macromolecules and
photochemical transformation of humic acids, which results in a variation of binding
constants of humic acids with naphthalene.
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Humification can be regarded as an important natural process and as method of
lignin modification, which allows obtaining of the new products.

Taking into account a similar chemical nature of lignin, humic and lignin-humic
biopolymers , their important role in the natural processes and application possibilities it
seems reasonable to obtain comparative characteristics of their physical-chemical
properties.

Being sampled at the industrial dumps as well as within the territory of Arkhangelsk
region correspondingly humified hydrolyzed lignin and peat have been used for extraction
of lignin-humic compounds. Peat and hydrolyzed lignin microstructures were studied by
the transmitted light microscopy. Thermochemical study of the processes of interaction of
hydrolytic lignin and peat with solvents was carried out by using differential
microcalorimetric insulated shell at 298,15K. Size distribution of particles in solutions of
lignin-humic compounds was studied by the method of dynamic light scattering.
Hydrodynamic and the molecular-mass characteristics of lignin-humic substances (LGS)
are presented in Table 1.

Table 1. Hydrodynamic and the molecular-mass characteristics of lignin-humic
substances (LGS)

The sample [nl, 103 I/g My, Da
LGS 5,1 79000
peat humates 2,3 19000

The behavior in solutions and at liquid-gas phase boundary was characterized by the
change of surface tension o of the solutions measured by Wilhelmi method (Figure 1).
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Figure 1. Depression surface tension of water in surfactant solutions: HC — Humic
compounds; LST - sodium lignosulfonates; LGS - lignohumic compounds, Sodium abietate

Use of lignohumic substances as components of artificial soil was demonstrated.

Conclusions:

1. The comparative characteristic of hydrodynamic, molecular mass and surface-
active properties of lignin-humic biopolymers, isolated from natural and technogenic
matrices is provided.

2. It is shown that the extraction of hydrolyzed lignin at the temperature from 25 to
80°C leads to obtaining of macromolecular lignin-humic compounds, bearing surface-
active properties comparable to the other natural surfactants of aromatic nature.

The study is supported by of Ural Branch of RAS (project 12-C-5-1017) and the
RFBR (project 12-03-90018-Bel_a).
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Humic substances (HS) being natural polyelectrolyte macromolecules with complex
and disordered molecular structures are a key component of the terrestrial ecosystem.
They have remarkable influence on environmental behavior of iron, the essential nutrient
for plants. HS can be considered as a basic component for development of environmental
friendly iron deficiency correctors surpassing synthetic iron (lll) chelates efficiency and
biocompatibility. The main goal of this study was to obtain water-soluble iron-rich humic
compounds (IRHCs) and to evaluate their efficiency as chlorosis correctors.

A facile preparation technique of IRHCs based on low-cost and available parent
material was developed. The iron-containing precursor (ferrous sulfate) was added
dropwisely into alkaline potassium humate solution under vigorous stirring and pH-control.
A detailed characterization of both organic and inorganic parts of the resulting compounds
was provided, the iron species identification was carried out jointly by EXAFS and
Mdssbauer spectroscopy. Bioassay experiments were performed using cucumber
Cucumis sativus L. as target plants. Plants were grown in modified Hoagland nutrient
solution, prepared on deionized water and containing iron in the form of IRHCs. Total iron
content in dry plants and the chlorophyll a content determined after acetone extraction
from fresh plant were used as parameters illustrating plants functional status under iron
deficiency condition.

The high solubility (up to 130 g/L) and iron content (about 11 wt.%) of the obtained
IRHCs suggest their efficiency for practical applications. A set of analytical methods has
shown that the main iron species in IRHCs are finely dispersed iron (lll) oxide and
hydroxide nanoparticles. Acidification of the precursor solution allows obtaining IRHCs in
which a significant part of total iron (up to 30 %) is presented by partly disordered Fe'™"
hydroxysulphate green rust GR(SO4*"). Using bioassay on cucumber plants C. sativus L.
under iron deficiency conditions, the efficiency of the obtained compounds as chlorosis
correctors was demonstrated. Application of water-soluble IRHCs led to significant
increase of chlorophyll a content (up to 415 % of the blank) and iron content (up to 364 %
of the blank) in plants grown up on hydroponics.

The authors thank Dr. Anastasia Goldt (Department of Materials Science,
Lomonosov MSU; IGIS RAS), Prof. Eugene Goodilin (Department of Materials Science
and Department of Chemistry, Lomonosov MSU), Dr. Olga Philippova (Department of Soill
Science, Lomonosov MSU), Dr. Alexey Veligzhanin and Dr. Sc. Yan Zubavichus (RRC
“Kurchatov Institute”), Dr. Denis Pankratov and Prof. Yury Perfi’lev (Department of
Chemistry, Lomonosov MSU).

This research was supported by RFBR No. 10-03-00803, RFBR No. 11-03-12177,
the Program of Development of MSU and the government contract no. 16.552.11.7055 of
the Russian Ministry of Education and Science.

More information can be found in: T.A. Sorkina, A.Yu. Polyakov, et. al. Journal of
Soils and Sediments 2014, 14, 2, 261-268.
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Humic substances representing the main fraction of organic matter receive increased
attention because of their reactivity as light absorbers. Depending on their origin and
structure, humic substances have a remarkable ability to absorb light and transfer this
energy to other substrates and in some cases strongly affect photolysis of xenobiotics. In
water and in soils humic substances have been found to act as photosensitisers and they
have also been reported to produce oxygen species upon irradiation, and be able to
photoinduce the transformation of ecotoxicants. The photoquenching effects of humic
substances on some chemicals are also known. Also, the possibility of an UV screening by
humic substances on chemicals cannot be excluded since the energy-transfer and charge-
transfer between the chemical and humic substances can deactivate the excited
molecules. Excited singlet and triplet states of dissolved humic acids (HAs), the major
component of humic substances, are important players for the transformation of organic
chemical contaminants in natural waters. Our knowledge about these processes is still
very limited.

The development and use of herbicides have played an important role in the increase
of agricultural productivity. On world level, herbicide production accounts for 46% of the
total pesticide production. Acidic herbicides are widely used for the control of broad-leaved
weeds and other vegetation. They are relatively inexpensive and very potent even at low
concentrations. The majority of herbicides is directly applied to soil or sprayed over crops
fields and as consequence of large production and high stability, they are released directly
on environment. The halogenated phenols are the parent chromophores of a number of
widely used pesticides, among them phenoxyacetic acid, and of other biocides. The direct
photolysis of these substances in the environment has become a subject of increasing
interest. The presence of the chlorine groups causes such compounds to be more
resistant to biodegradation than the unsubstituted analogs.

Photochemical processes also play an essential role in agriculture. Nowadays
studies of the effectiveness of UV modern sources are still very important. The irradiation
of these sources is absorbed by the high-lying electronically excited states of the organic
molecules and may lead to the influence of radiation wavelength on optimal canals of the
molecule phototransformation. The past decade is evidence for the growing interest in use
of exciplex lamps. Exciplex lamps have attracted attention as an alternative to
conventional mercury-containing lamps due to their narrow emission band, the lack of
mercury, and other advantages. Among the extensive list of applications of exciplex lamps,
the most important is degradation (deactivation) of organic pollutants [1, 2]. This
degradation can be realized using both direct photolysis, where UV radiation is directly
absorbed by the pollutant, or by indirect photolysis, as a result of reaction between the
pollutant and a photosensitizer. The role of sensitizers can play humic acids of different
origin and modification.

The results in a flow reactor [3] for photodegradation of ecotoxicants are presented.
A specific feature of the reactor is the use of barrier discharge excilamps (Xey, KrCl, XeBr
and XeCl) with different radiation wavelengths (A = 172, 222, 283, 308 nm). The
discussion includes comparative analysis of the direct and indirect photolysis.

The samples of HAs fractions were obtained from Aldrich Chemical Co and prepared
from peat of Tomsk region.
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Figure 1. Absorbance spectra of 2,4-D solution in the absence (1) and in the
presence of HAs (2) after UV-irradiation treatment for 32 min: 3 - by the Hg lamp; 4 - by
the XeBr excilamp; 5 - by the KrCl excilamp; 6 - by the XeCl excilamp.

The degradation of herbicides 4-chloro-2-methylphenoxyacetic acid (MCPA) and 2,4-
dichlorophenoxyacetic acid (2,4-D) in water by the combination of UV-irradiation and
humic acids has been studied. The 2,4-D phototransformation rate in water and in the
presence of HAs was determined by evolution of the initial bands of 2,4-D absorbance at
230, 256 and 285 nm vs irradiation time (Figure 1). The photoreaction rate of all irradiated
samples was lowest for the sample irradiated at 308 nm in the absence and in the
presence of humic acids, and highest for the sample irradiated at 172 and 222 nm. When
2,4-D was irradiated in the presence of HAs the sets of fluorescent photoproducts were
different, than in distilled water. In the presence of HAs the fluorescent products of 2,4-D at
410 and 440 nm were defi ned. HAs apparently catalyzed the formation some different
HAs apparently catalyzed the formation some different not toxic photoproducts of
herbicides after UV-irradiation treatment by excilamps.

It was also found that the fluorescence quenching ability of HAs in the presence of
ecotoxicants depends strongly of their origin.
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Good quality of soil and groundwater is one of the most important assets throughout
World. A lot of research in recent times indicates zerovalent iron (ZVI) is amongst the most
promising nanomaterials to have recently been developed and applied to groundwater
remediation. These nanoparticles may reduce persistent chlorinated hydrocarbons,
nitroaromatics, higher valence metalloids and metals. But because of its great activity nZVI
air very quickly aggregate and broken, therefore are necessary methods for their
stabilization and delivery. Among such stabilizers are very promising humic substances
due to their polyfunctionality and environmental safety. It follows that an important task is
to develop nature-inspired ecoadaptive solutions for in situ groundwater and soil
remediation by coupling efficacy of nanotechnology to the safety of natural attenuation
through synergetic assessment of mobility and reactivity of engineered and natural
nanoparticles.

NZVI particles were prepared by liquid phase reduction method. All solvents were
degassed and saturated with Ar, before use. Into 0.08 M solution of FeSO4-7H,O were
added different volume of 50 g/l solution of CHS-K in 0.5 M NaOH. After it full dissolving
0.1 M aqueous NaBH4 solution in 0.1 M NaOH was rapidly added into first solution during
vigorously stirring under Ar, atmosphere. After the reaction, the solution was kept stirring
for 30 min. Then pH were adjusted by 1 M HCI for for complete decomposition of the
borohydride and waited another 30 minute.

Study of the composition of the nanoparticles was determined using X-ray Absorption
Near Edge Structure (XANES). The study found that the addition of humic substances
significantly influence to the composition of nanoparticles. Iron nanoparticles obtained
without the using of humic substances consist of 79% of zero valent and 21% of oxidized
iron. In the synthesis of nanoparticles of humic substances at concentrations of 0.1, 1, 5 g/l
are produced nanoparticles with a zero valent iron content of 61%, 56%, 12% respectively.
Thus, humic substances being reduced zero-valent iron content, particularly when high
concentrations. However, the use of humic substances at concentrations of less than 1 g/l
can be quite an effective method of producing stabilized nZVI.

Efficiency of nanoparticles was determined by using a bath experiments. First one —
Cr”' reduction, 5 ml of a suspension of nanoparticles is added to 195 ml solution of 0.4 M
K2Cr,0O7 in water. Then samples collected, centrifuged, and chromium concentration were
determined using a spectrophotometer at intervals of 10 minutes until release
concentration plateaus. As a result, found that nZVI, synthesized among humic
substances and without showed high efficiency, but without humics nanoparticles more
fully reduce chrome mean more content of zero valent iron.

Second bath experiment was reduction of azo-dye as one of the possible organic
pollutants of water. In this experiment 5 ml of a suspension of nanoparticles is added to 95
ml 500 mg/l solution of azo dye Direct Red 81 in water, then analyzed as in the previous
experiment. In contrast to the previous experiment in this more efficient recovery observed
on nanoparticles stabilized by humic substances. This can be explained by sorption of
molecules azkrasitelya on humic substances that contribute to their local concentration
near the iron nanoparticles and faster recovery.

Thus, This studies have shown high prospects for the use of humic substances in the
synthesis nZVI.

This research was supported by the RFBR (grant # 13-04-0185313)
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Lignites and, in particular, leonardite, represent the most important raw materials for
industrial production of humates, which are widely used in agriculture and household. At
the same time, due to poor solubility of coal humic acids (CHA) in polar organic solvents,
their molecular composition is very scarcely studied using mass-spectrometry with soft
ionization methods. Here, we represent results of Electrospray lonization (ESI) Fourier
Transform lon Cyclotron Resonance Mass Spectrometry (FT ICR MS) analysis of CHA
isolated from two different leonardites: CHA-Pow (Germany) and CHA-SH (Sakhalin
Island) and CHA-L (from Buryatian lignite).

CHA sample for FT ICR MS analysis was prepared by adding its water solution to
methanol or acetonitrile to final concentration of 1 g/L. FTICR mass spectra were acquired
using a commercial 7 Tesla LTQ FT Ultra mass spectrometer equipped with lon Max
Electrospray lon source (Thermo Electron Corp., Bremen, Germany) located at the
facilities of the Institute of Biochemical Physics of RAS (Moscow, Russia). The obtained
mass spectra of coal humic acids were characterized with much higher complexity and
density of peaks as compared to ESI spectra of DOM or peat with more than 8 peaks
corresponded to every integer mass.

Molecular compositions were calculated for all CHA using Transhumus software and
plotted on Van Krevelen diagrams shown in Figure 1. CHA-Pow is less oxidized as
compared to CHA-SH and CHA-L. It includes condensed aromatic and aliphatic parts,
whereas other samples were relatively similar to each over and characterized with the
presence of condensed aromatic and oxyacids part. It should be noted that CHA-L
contained the least amount of aliphatic compounds.

Figure 1. Van Krevelen diagrams for the assined formulas of
a) CHA-Pow b) CHA-SH and c) CHA-L

The obtained results can explain the differences in chemical properties of HA isolated
from different coals. Hence, they can lay the grounds for molecular systematics of coal
organic matter which can be used both in applied studies on standardization of coal
humates as well as in theoretical studies on carbon evolution.

This study was partially supported by the Russian Foundation for Basic Research
(grant # 13-04-01853)
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In residential settlements people use water for household and drinking purposes,
which rarely undergoes any stages of purification and control. Often such water has the
natural origin of pollution. Sometimes the specificity of the water may cause certain chronic
diseases, typical for the region. It is important to note that subsoil users do not conduct
special work on studying ground-water pollution in most parts of Russia. Quality
assessment of ground-water is carried out according to the results of single and multi-
temporal tests and the limited set of components.

The aim of the research was to assess the quality of (ground) water of noncentralized
water supply in Kirillov district of Vologda region used for drinking according to several
chemical indicators (pH, total and carbonate hardness, the content of ammonium ion, iron,
chloride, sulfate, nitrate, orthophosphate, carbonate, hydrocarbonate, the quantity of
dissolved oxygen) and some organoleptic and microbiological indicators.

The chemical composition of ground-water is formed mainly under the influence of
physical and geographical conditions and the composition of water-bearing (absorbing)
material as well as aeration zone through which the rainfall is filtered before reaching
water mirror.

The practical significance of the work is consideration of the possibility of using water
bodies (for drinking, household or other needs), determination of the causes of pollution
and the ability of water to self-cleaning.

Kirillov district occupies an area of 5 400 sq km in Vologda region. On the territory of
Kirillov district there is the specially protected National Park «Russian North» covering an
area of 30 per cent of the region. In the Quaternary the entire territory of the National Park
was covered by continental glaciers, last of which — Valdai left a small thickness of the
moraine loam, clay and sandy loam formed the Belozersk - Kirillovl ridge. Wide distribution
of limestone caused the richness of boulder loams by fragments of limestone and their
carbonate concentration as well as it influenced the quality of ground-water. Modern
sediments are represented by alluvial sand, sandy loam, loam, lacustrine varve clay, small
dealluvial thickness in the lower parts of the slopes and widespread peat deposits.

The research was conducted according to the current regulatory and technical
documents using standard methods (photocolorimetric, titrimetric, visual and colorimetric
methods) and with the use of field laboratory of testing water and soil extracts.
Microbiological study was carried out using standard methods. Sources, springs and wells
of Kirillov district (34) became the objects of the research.

The research helps draw the following conclusions: 94 per cent of the samples of
investigated subterranean springs of noncentralized water supply do not meet hygienic
standards in terms of sanitary and chemical indicators. 50 per cent of the samples have
the increased hardness that is caused by podzolic and soddy podzolic soil developed on
the carbonate moraine. 15 per cent of the samples found an excess of total iron caused by
distribution of illuvial-humus and illuvial-ferruginous-humus podzols in the most humid
areas of the northern taiga and tundra on the rocks of light granulometric composition
(sandy-loam and others). Microbiological analysis shows the excess of sanitary standards
of water quality of noncentralized water supply of Kirillov district of Vologda region in 38
per cent of the samples.
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The analyses of drinking water in Kirillov district of Vologda region show that each of
the studied samples is dangerous for the health considering its chemical composition. And
every second sample is dangerous for the human health considering its bacterial
composition.

Eco-passports for each of the studied water bodies have been prepared according to
the research results, where the physical and chemical composition of the water and
recommendations for use has been presented. When using water for household and
drinking purposes, the inhabitants of Kirillov district need to purify the water using special
filters (water purification from bacteria, removal of hardness salts - water softening). The
results of the research have been published in mass media and presented on the site
http://www.ivo35.ru.

The research has been carried out with the financial support of All-Russian public
organization «Russian geographical society», registration number 65/2013-H7.
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Soil is a vital natural resource for all organisms and for people as well. To identify
effects of anthropogenic pollution the chemical analytical methods have used for a long
time. In recent decades, fundamentally new methods of environmental assessment,
biological ones, are being developed. Only bioassay reflects the impact of a potential
threat to living organisms and possible consequences.

Bioluminescent enzymatic method is characterized by stability, high sensitivity and
specificity. They are able to provide fast and reliable results.

Therefore, the aim of the research is to assess possibility to analyze soil toxicity by
bioluminescent method.

We collected 15 soil samples from different areas in Krasnoyarsk city. Sample
preparation was carried out in the accordance with the IPA FT 14.1: 2: 3: 4.11-04 16.1:
2.3: 3.8-04. Soil samples were dried at 105 °C for 1 hour, after cooling the soil sample was
triturated in a mortar. Weighed soil portion was poured into fivefold volume of distilled
water and the extract was filtered through a paper filter after 24 hours, and then
centrifuged.

To analyze the samples we used bacterial coupled enzyme system NADH:FMN-
oxidoreductase-luciferase. The residual luminescence T was examined. It is given by
T=1/1, x 100%, where | was intensity of luminescence in presence the sample and |, -
luminescence intensity in presence of distilled water as a control sample.

Water extracts of soil had different color and turbidity, therefore, had different
absorption properties. To take into account this fact we used the following equation (1):

I (L)

0 n A
2%& —exp(= D,(A)L/D)] ak
i=1 &\ '

where | (L) - experimentally determined intensity of bioluminescence in the sample
thickness L; g (Ai) - the proportion of bioluminescence intensity at the wavelength A; of the
total intensity of bioluminescence; D, (Ai) - absorbance value of the test extract of the soil at
the wavelength A; in the cell width I. Soil quality was determined by its toxicological
characteristics, using the value of T. There were 3 groups of soil samples (table 1).

Table 1. Toxicological characteristics of analyzed soil samples

Group number T, % Toxicological characteristics of test soil

1 >80 non-toxic (permissible degree of toxicity)
2 50 - 80 middle toxic

3 <50 strongly toxic

The measured parameters and the results of analysis of soils toxicity before and after
correction are shown in Table 2.

Three of the analyzed samples were highly toxic. The same numbers of soil samples
were not toxic at all, or had a permissible degree of toxicity. The sample N 10 (District
Krasnoyarsk thermal power station (KrTPS)) showed the greatest toxicity and samples N1
(District Vetluzhanka) and N 14 (Central District) were the “cleanest” among all analyzed
samples. As analyzed soils samples had different colors, it was necessity to clarify the
residual luminescent intensity by calculated correction factor.
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Table 2. Comparative analysis of individual characteristics and results of the
bioluminescent analysis of soil samples.

Correction T%

Ne Place of sampling pH As20 T% factor CorT. Toxicity
1 Vetluzhanka (lake) 7,50 0,02 91,90 1 91,90 non-toxic
2  Akademgorodok 8,04 0,13 65,84 1,03 70,65 toxic
3 Island Tatyshev 7,77 0,08 86,23 1 86,23 non-toxic
4 Aluminum plant 8,05 0,07 65,12 1 65,12 toxic
5 Railwayarea(near  g453 (49 6331 1,06 7234 toxic
the station)
Communal Bridge :
6 (under the bridgge) 7,89 0,44 38,43 1,06 40,92  strongly toxic
7  Kirov District 8,27 0,29 38,26 1,05 40,15  strongly toxic
8 Leninsky District 8,04 0,09 5542 1 55,42 toxic
9  Nykolaivka 7,93 0,09 55,91 1 55,91 toxic
10 KrTPS 7,88 0,25 6,62 1,06 7,00  strongly toxic
11 Solontsy 8,12 0,15 87,17 1,03 89,35 non-toxic
12 Island Otdyha 8,00 0,11 59,07 1,02 60,17  toxic
13 Tire Plant 7,95 0,25 63,34 1,05 66,20 toxic
14 Central District 7,98 0,09 93,31 1 93,31 non-toxic
15 Sopka, hill 7,23 0,07 68,51 1 68,51 toxic

Asz0 is the value of soil samples absorption on A=420 nm

Bioluminescent assay characterizes by the advantages of high sensitivity and
rapidity. We plan to develop universal bioluminescent assay suitable for soil toxicity
monitoring.

The work was financially supported by the Russian Academy of Sciences (Program

“Molecular and Cell Biology”, grant No 6.8) and by the state contract between Ministry of
Education and Science and Siberian Federal University, Ne 1762.
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Test-System for Ecotoxicity Assessment of Pollutants in Soil

Olga Boris
State Enterprise «<SPCH», Minsk, Belarus, olgaboris88@gmail.com

Currently used for agricultural production chemical plant protection, which are often
toxic dangerous weapon under the gun which are not so pests as representatives of
mesofauna. In this regard, we need to evaluate the toxic effect of the drugs used.
Earthworms - a dominant and numerous representatives of soil and soil-forming organisms
in all biogeocenoses. By their number and the state can be judged on the extent of soil
contamination.

In soils with high humus content (black soil, 10%), the density is 2.4 g/cm®, and in
low-humus (sod-podzolic, 2.5%) - 2.6 g/cm>. Lower density (mineral) horizons with a minor
amount of organic close to that of the most common minerals: 2.6 - 2.7 g/cm?®.

Under the influence of recreational load, the soil is compacted, changed its porosity,
aeration is abnormaled, change the conditions of life for all inhabitants of the soil - from
mesofauna to higher plants and vertebrates.

Need to expand bioindicative methods for assessing the state of the environment
dictates the need for new test systems.

Most common in the bioassay are such integral parameters such as survival, growth,
reproduction test organisms. The bioassay of pesticides - an assessment of the extent of
their toxic effect on the response of the body that are used as test objects. For rapid
analysis of the toxic effect of pesticides convenient test object are lumbricids (earthworms)
as pollutants cause rapid response of animals, which depends not only on the duration of
contamination, but also on the dose of the contaminant.

The purpose of research - development of methods and systems evaluation of
ecotoxicity using earthworm Eisenia foetida. We plan to apply the methods to assess the
crop protections and industrial wastes. There are the conditions of artificial soil pollution in
tests.

In experiments using the test for acute toxicity, based on the determination of survival
and behavioral responses of earthworms when exposed to the test pollutant. Survival is
determined by the average number of test objects that have survived the test soil during
the exposure. Toxicity criterion is the death of 50% or more earthworms in 7 days.

Indicator of behavioral responses of animals - their rate of burrowing into the ground.
Toxicity criterion is the lack of burying test objects in the soil, the active crawling on its
surface, and attempts to leave the dishes.

According the OECD guideline Earthworm reproduction test the adult worms are
exposed to a range of concentrations of the test substance either mixed into the soil or
applied to the soil surface. The range of test concentrations is selected to encompass
those likely to cause both sub-lethal and lethal effects over a period of eight weeks. The
limit test corresponds to one dose level of 1000 mg/kg. This study includes the observation
of unusual behaviour and morphology, the counting and weighing of the adult worms after
the four primary weeks, the number of juveniles hatched at the end of the second 4-week
period. The reproductive output of the worms exposed to the test substance is compared
to that of the control(s) in order to determine the no observed effect concentration (NOEC)
and/or ECx by using a regression model to estimate the concentration that would cause a
x % reduction in reproductive output. The test concentrations should bracket the ECx so
that the ECx then comes from interpolation rather than extrapolation.

The use of these tests will allow to select the least toxic crop protections for the
ecosystem. These research will contribute to a more accurate ranking of industrial wastes
by hazard class. This will enable to reduce the chemical load on the people.
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chaKLIMOHHO-prnI'IOBOﬁ COCTaB OopraHn4yeckoro Bewjectea AepHOBO-
noA3osIMCTON Nec4aHoum nouBbI pa3H017| cTeneHun ee onTtumMmunsauumumn

E.E. NaeBckun
Benopycckun rocygapcTBeHHbIn yHMBepcuTeT, MuHck, Benapyck, gaevski@rambler.ru

MoneBble onbiTbl NpoBoaunn B 2012-2013 rr. Ha 6a3e xo3sanctea «[MMK-16 AIPO»
Bopucosckoro p-Ha MuHckon obn. (benapycb) Ha AEPHOBO-NOA30IMCTON CBSA3HOMECHAHOM
noyse.

Cxema noneBoro onbiTa BKMAYana 5 BapMaHTOB: Ha ONbITHblE AENSHKU NIoWwanbio
50 M? B YeTbIpEXKPaTHOI MOBTOPHOCTM BHOCWIU CYrMMHOK M3 pacyeTta 100, 200, 300 u
400 T1/ra, a Takke TopdoHaBO3HbIN kKomnocT B go3e 200 T/ra Nnpu COOTHOLLIEHMM HaBO3a 1
Topcha 1:1.

N3yyeHne dpakuMOHHO-IPynnoBOro cocrtaBa rymyca nokasano, 4To TopdoBaHue u
3eMfieBaHMe OKasblBano MOMOXUTENbHOE BfWSIHAE HA €ro KayvecCTBEHHbI COCTaB
(tabn. 1).

Tabnuuya 1. Nl3ameHeHne ppakLuMOHHO-FPYyNNoOBOro CocTaBa OpraHNYeCcKoro BeLecTsa
B MaxXOTHOM rOpU30OHTE AepPHOBO-MOA30/IMCTON NEeCHYaHOW NOYBbLI NPU €e OKYINbTypuBaHUN,

Herngpo-
nmayembln - CpCyy
0CTaToK

Bapu-
aHT

CyMMa i1 oK1 K2 ok3  CyMma

CoGu.l, K1 K2 M3 rK ®K

MHoroneTHne TpaBsbl 1-ro roga nonb3oBaHus, 2012 r.

1 093 15 3 14 32 6 12 13 6 37 31 0.8
2 1.74 13 6 15 34 5 13 10 7 35 31 1.0
3 1.86 14 7 16 37 5 13 8 7 33 30 1.1
4 215 17 6 16 39 2 14 7 8 31 30 1.2
5 232 12 10 18 40 2 14 6 8 30 30 1.3
MHoroneTHne TpaBbl 2-ro roga nonb3oBaHus, 2013 r.

1 099 16 2 16 34 5 11 14 6 36 30 0.9
2 1.86 14 3 18 35 3 12 12 7 34 31 1.0
3 2.03 13 5 19 37 3 11 10 8 32 31 1.1
4 220 15 5 18 38 3 11 8 9 31 31 1.2
5 238 12 7 21 40 3 10 8 9 30 30 1.3

Ha TpeTtuin-4eTBepTLIN rog nccnegoBaHui Habnganacb Takas XXe TeHOEHUNS, Kak U
B npeablaywme roabl ONTMMWU3auMK: YyBenuumMBanacb [JOMAA TYMUHOBbLIX KUCMOT W
yMeHbLIanca yaenbHbl BeC (PyrbBOKMCIOT MO CPaBHEHUIO C KOHTponem. B pesynbtarte
aTtoro Bo3pactano otHoweHne Cr : Cgy, UYTO CBUOETENbCTBYET O COXPaHEeHWW TEMMOB
ryMmeukauum opraHM4eckoro BellecTsa nog AencTsueM onTMMuM3aunm necyaHon rnouysbl.
CnegyeT OTMETUTb, YTO CoAepXXaHne ryMUHOBbLIX KACIIOT BO3pacTaro rfaBHbiIM ob6pa3om
3a cyet K-2, T.e. opakumnmn, cBA3AHHOM C KarnbUMeEM, a TakkKe, YTO HeEMaro BaXHO, 3a cyeT
K-3, T.e. ppakumm, cBA3AHHOM C IMMHUCTLIMMU MUHEPanamMn. BaxHO 3aMeTUTb Takke U To
obCcToATENLCTBO, 4YTO B rpynne ynbBOKMCAOT BoO3pactana pgons OK-3, T.e.
YNbBOKMCIIOT, CBA3AHHbIX C IMUHUCTBIMU MUHEpPanamn. 3TO CBMAETENLCTBYET O TOM, YTO
B pesynbTate YnydlweHus OepHOBO-NOA30/IMCTON MNecyaHoW MOo4YBbl OpraHu4eckoe
BELLECTBO npeBpawlaeTcs B MeHee noaBwkHble dopmbl. OHO cTaHoBuTCca Oonee
YCTON4YMBbLIM MPOTMB pa3pyLUEHNa U BbIMbIBaHUS, a, criegoBaTernibHO, 6onee cnocobHbIM K
3aKpensiIeHN0 U HaKOMMEHNIO B BEPXHMX CMNOSX MOYBbl. M 9TM KayecTBa OpraHMYeckoro
BELLEeCTBA  COXpPaHANUCb Ha  TPeTUW-4eTBEPTbIN o4  Nocre  NpoBeAEHHOro
OKYNbTYpUBaHUSA. YCuneHme yCTomdnBoCTM OpraHNYeCcKoro BeLecTBa necyaHou Mno4sbl B
YyCroBUSAX ee OonTUMUu3auumn JocTuraeTcs 3a cyeT obpasoBaHMs OpraHOMWHepPanbHbIX
KOMIMMEKCOB C MUHUCTLIMW MUHEPanamu.
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B pesynbTate Halmx nccriegoBaHU MokasaHa BblCOKas a(PdeKTMBHOCTbL pa3oBoro
BHECEHUS BbICOKMX [003 TOP(OHABO3HONO KOMMOCTa W CyrfvHKa Ans onTuMu3aunm
CBOWCTB [EpHOBO-NOA30SIMCTOM nNecHaHon nousbl. B pesynbTate oKynbTypuBaHus
AEepHOBO-NOA30IMCTON NecyaHoOW MOYBblI NokasaTenu ee nroAopoausl COXPaHSAKTCA Ha
onTUMaribHOM YpOBHe Ha TpeTUn-4eTBepTbhIv rog npu BO34eNblBaHUK
CENbCKOXO3SIMCTBEHHbIX KyNbTyp, YTO obecnednBaeT CyLleCTBEHHOE MOBbILEHNE YpOXKas
N KayecTBa BO3AeNbIBAaEMbIX KyNbTyp.
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Effect of sim-triazine (S-triazine) herbicides on soil microorganisms

Elena Ivanova', Oksana Ksenofontova'
"National Research Saratov State University, Saratov, Russia, ms.eviv@mail.ru

Pesticides S-triazine group is widely used in agriculture for many years. Violation of
the rules and regulations of their use leads to the contamination of soil with agrochemicals.
Soil contamination by pesticides sim-triazine group alters the composition and abundance
of actively functioning groups of soil microorganisms that provide soil-forming processes.

Determination of the toxic action of the herbicide into the soil and the duration of its
impact on soil microorganisms. Determination of physiological groups of soall
microorganisms that are resistant to different concentrations of the pesticide. Possibility of
adaptation of microorganisms. Soil microbial population dynamics depending on the
concentration of the pesticide.

In soil introduced three doses of pesticide: 10 MPC (maximum permissible
concentration) (5 mg / kg), 100 MPC (50 mg / kg), and 1000 MPC (500 mg / kg). Research
of the samples of contaminated soils has focused on the number of heterotrophic bacteria,
actinomycetes and fungi micromycetes.
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Figure 1. Population dynamics of heterotrophic bacteria in the soil containing
pesticide prometrin
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Figure 2. Population dynamics of fungi micromycetes in the soil containing pesticide
prometrin

The number of microorganisms in soil containing various concentrations of S-triasine
herbicide prometryn, was determined by serial dilutions of the suspension on the soil 7day
14 day and 30 day experiment. Microscopy of isolated cultures showed the qualitative
composition of the group of stable soil microorganisms.

Experiments have shown the ability to adapt to Prometryn fungi and heterotrophic
bacteria. Dominated position occupied by Gram-negative bacteria of the genus
Pseudomonas.
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PaCI'IPOCTpaHeHMe n HEeKoTopbLIe CBOMUCTBa MUKPOOpPraHnM3mMoB,
BblAeJNMeHHbIX U3 Pa3JIMYHbLIX NPUPOAHLIX CYGCTpaTOB KazaxcTtaHa

Jlnnna CepukoBHa Kapumoa, Hatanbsa JleonngoBHa Hevan,

BaneHtTnHa BaHudgaTtbeBHa Pemene

TOO «Kasaxckuin Hay4yHO-UCCrefoBaTenbCKUN MHCTUTYT NepepaboTkn CenbCKOX03SIMCTBEHHOM
npogykumm», Actana, Kasaxctan, microbiol_lab@mail.ru

MwuKpoopraHmambl LUMPOKO MPUMEHSAOTCA B COBPEMEHHON OGUOTEXHONOMMYECKON
NPOMBILLIIEHHOCTM,  MOCKOMbKY  SBNAOTCA  MNpoAyLEeHTaMM  MHOXECTBa  aKTMBHbIX
Ononorn4yecknx BeLLecTB.

B TOO «KasHWWN nepepaboTkn CenbCKOXO3ANCTBEHHOMW NPOAYKUUM» CcO3aaHa,
n3yyaeTcs N perynapHo NomnosIHAETCA KOMNMEKLMS MUKPOOPraHM3MOB, KOTOpbIE MOTyT ObITb
MCNOMb30BaHbl NPU XpaHEeHUN 1 nepepaboTKke CenbCKOXO3ANCTBEHHOM NPOOYKLMN.

MpoBeaeHbl Mukpobuornormnyeckme mncecnegoaHms 30 npob pasnMyHbIX NPUPOAHbLIX
cybcTpaToB (MOYBbI, NEPErHOs, HAaBO3a, CeHa, CONOMbI, APEBECUHbI U KOPbl COCHBbI, JIECHOW
nogctunke n ap.) Koctanarnckon, KaparaHguHckon n AkmonuHckon obnacten Pecnybnukn
KasaxctaH 3a nepuvog 2012-2013 r.r. B pesynbTaTte ycTaHOBNEHO, YTO obLlee KonnM4ecTso
MUKpoOpraHm3amoB B Npobax BapbupoBano B npeagenax ot 198,0 go 1509,0 Tbic/T.

MakcumanbHoe KONMYecTBO MUKPOOPraHM3aMoB B npobax Obifo yCTaHOBMEHO: B
HaBo3e o 1509 Tbic/r, B necHon noactunike Ao 1423 ThIC/T.

Bo Bcex npobax Hanbonee pacnpocTpaHeHHbIMW NpeaCTaBUTENSIMU MUKPOMULETOB
Obinn rpubel pogos Penicillium, Trichoderma, Aspergillus, Alternaria, KonM4ecTBO KOTOPbIX
He npeBbiwano 60 Tbic/T.

Cpeon 6Gaktepun npeBanupoBanu poga Micrococcus, Erwinia, Pseudomonas,
Bacillus v npouune ¢ konmnyectsom 8o 1500 Toic/T.

Hanbonbliee konnM4yecTBO MMKPOMULIETOB OOHapYyXeHO B Npobax: ApeBECUHbI COCHBbI
— po 60,0 Tbic/r, ceHa — 45,0 Tbic/r, conombl — 43,0 Tbic/r, nucTBEeHHoro onaga — 43,0
Tbic/r, HaBo3a — 39,0 Thic/r, kopbl cocHbl — 28,0 Teic/r, neperHos 19,0 Tbic/r, noysbl — 18,0
ThIC/T.

Bbicokas uucneHHocTb GakTepun oTmedanacb B npobax Haso3za go 1500 Twic/r,
necHoun nogctunke ao 1380 Tbic/r, ceHe — 1100 ThIC/T.

Ha cpene lNetunHcoHa ¢ Na-KML| 6binn BbigeneHsl MukpoMuueTsl, obnagatowimne
BbICOKOW  LLeNSItono30IMTUYECKOM  aKTUMBHOCTLIO  popdoB  Trichoderma,  Aspergillus,
Penicillium, Fusarium, Paecilomices w ppyrve, cpeau 6aktepuin  OBHapyXeHbl
npeactasutenu poga Bacillus.

MakcumanbHoe KOnM4yecTBO MMKPOMMLIETOB C LEN0M030/IMTUYECKON aKTUBHOCTLIO
(9,0 ToiC/r) BbIAENIEHO U3 BEPXHEro Crod MoYBbl arpoueHo3a, MUHUMAanbHOE — C KOpbl
Tonong (0,5 Teic/r).

N3BecTHOo, 4TO OGaktepun Buga Bacillus subtilis WMPOKO UCNONbL3YIOTCA B
OMOTEXHONOMMYECKON NPOMbILLIIEHHOCTU, TaK Kak ABNATCA NPOAYLEHTOM LUMPOKOro Kpyra
BELWEeCTB, B YAaCTHOCTM 06nagalT aHTarOHUCTUYECKOW aKTUBHOCTbKO, HAa OCHOBE 4ero
cospatotcda buonpenapatbl YHIMUNOHOIO AENCTBUS.

Mo pesynbTataM W3y4YeHUss aHTArOHUCTMYECKOW aKTUBHOCTM OakTepuanbHbIX
KynbTyp MeToAoM arapoBblx 6nokoB, oTobpaH wrtamm Bacillus Ne 86, BblioeneHHbI 13
npobbl  neperHos  KaparaHguHckonW — obnactv,  KOTOPbIA  NPOSBASA  BbICOKYHO
aHTaroOHMCTUYECKYID aKTUBHOCTb MO OTHOLUEHMIO K domMTOnmatoreHHbiM rpubam Fusarium
oxysporum, Alternaria alternata, Bipolaris sorokiniana v ap., 30Ha nu3uca MuLenus
coctaBnana o 20 mm.

Takum obpasom, wrtamm Bacillus subtilis 86 (B-477 pneno3vTtop) 3anaTeHTOBaH B
KayecTBe aHTaroHucTa gurtonatoreHHblx rpnbos (MHHOBaLMOHHBbIM naTeHT PK Ne 28823),
pEKOMeHA0BaH Kak OCHOBa And co3gaHusa buonpenaparta HanpaBreHHOro 4ENCTBUIS.
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BnusiHue Hed)TﬂHbIX 3arp;|3HeHm71 Ha (*)M3MOJ10WI‘-IeCKyP0 dKTUBHOCTb
MOYBEHHbIX MMKpOGHbIX COOGLI.I,eCTB
J1.K. KapumynnuH, A.A. BepwunHuH, A.M. lNeTpos

MHCTUTYT NnpobGnem skomnorum n Hegponorsb3oBaHusa Akagemum Hayk Pecnyonunkmn TaTapcTaH,
KasaHb, Poccus, Karlenar@yandex.ru

MHTEeHCMBHaA TexHOreHHasi AesATeNbHOCTb YerloBeka HanpasneHHasa Ha yBenudeHune
Ao0blYK, TPaHCMOPTUPOBKM, MNepepaboTkKm M MUCNOMb30oBaHUA HedpPTU NpUBOAUT K
yBENUYEHUIO MaclTaboB 3arpsa3HeHUst OKpyxatoLlen cpefbl. ABapunHble pasnusebl HePTH
N HEPTENPOAYKTOB 3aMETHO YXYALLAKT 3KOMOrMYeCKoe COCTOSIHME MOYBEHHOrO MOKPOBA,
CHWXaeT nnogopoane noys.

HecmoTpsa Ha TexHoreHHble BO34EeWCTBUS, OCHOBHbIM (DAKTOPOM, Perynmpyowmm
onoxummyeckne npouecchbl, npoucxogsiime B MoyBe, sABNsSeTcs u3nonormyeckas
aKTUBHOCTb NMOYBEHHbBIX MUKPOBHbLIX COOBLLECTB.

VIMEHHO NO3TOMYy YpOBEHb (PMU3MOSTIOMMYECKOM aKTUBHOCTU SBMISIETCA OOHUM U3
onpegensarwmMx nokasaTenenm npuM YCTAHOBMEHUM MOCNEACTBUN BNUSAHUS HEMTSAHbIX
3arpA3HEHMn Ha  MOYBEHHble  MUKPOOHbLIE coobuectBa B xode  NpoBedeHust
PEKYNbTUBALUMOHHBIX U MHbIX BOCCTAHOBUTESNbHbBIX paboT. B CBA3M C 3TUM, LENbo OaHHOW
paboTbl ABNANOCL M3yvyeHune epMeHTaTUBHOW U pecnupaTopHOM akTUMBHOCTM MOYB Npwu
pa3HOM coaep>KaHun HedpTeENPOOYKTOB.

B pabote, B kayectBe O0OOBLEKTOB WUCCregOBaHUS UCMoONb3oBanucb 06pasubl
Nno430/IMCTON Cynec4YaHoW, LOepHOBO-NOA30SIMCTON CyrnecyaHoW, OepHOBO-NMOA30SNCTON
CpeOHecyrnMHUCTON, Cepon  JIECHOW  NErkorfivHUCTOW,  annioBUanbHOW  fyroBOW
cyrnecyaHoun, ansioBMaribHOM LOEPHOBOM TSXKENOCYIMUHUCTON U TOPASHON «YUCTBLIX» U
3arpsA3HeHHbIX HeMTb0 MOYB XapaKTEPHbIX ANs UeHTpanbHOro pernmoHa Poccun. B
KayeCTBe 3arpsi3HEHHbIX  MCMNoNb3oBanuMcb  0bpa3ubl  HedTecogepXawinux  MouyB,
npeABapuTENbHO BblAEpXXaHHbIX B NOMEBbLIX YCIOBUSAX B TedeHne 4-9 mecsLeB.

MogrotoBka npo6 K aHanudy ocyuwecTtenanacb cornacHo [OCT 29269-91.
OnpepeneHve cymmapHoro cogepxaHus Hedtenpogyktos (HIM) B noyse nposoannu
cornacHo MHO @ 16.1:2.2.22-98. OnbiTHble BapuaHTbl No4B C cogepxaHnem HI1 B
WHTepBane KoHueHTpaumn ot 0,025 o 6,4-24,3 r/kr rotoBUNAUCL MyTEM CMeELUEHUN
BECOBbIM METOAOM 3arps3HEHHbIX M YMCTbIX 06pa3uoB mnccnegyembix noys. KoHTponem
cnyXxwuna Hesarpsi3HeHHasi noysa.

depmeHTaTMBHAA aKTUBHOCTb YMUCTbIX (KOHTPOMbHbIX) 0Opa3LoB M3MeHsNacb B
LUMPOKOM Anana3oHe. KaTanasHasi akTMBHOCTb BapbupoBana B npegenax ot 0,18 mr H,0,
/ r B anmoBuansHon gepHoson go 2,03 mr H,O, / r B TophaHon, ypeasHas ot 0,16 mkr
N/r-yac B nogsonucton o 0,90 mkr N/r-yac B annoBuanbHOW NyroBoun, a npoteasHasa ot
27,98 MKr amuHokucnoT/r-cyT. B nogsonucton o 161,24 MKr aMMHOKUCNOT/I-CyT. B
anntoBuarnbHON epHOBOW MNOYBE.

MpucytctBue B noasonucton cynecdaHom noyse HI1 B koHueHTpauum 0,9 r/kr
npnBOAUIIO K 1,2-KpaTHOMY POCTY KaTanasHOW akTUBHOCTU. [1pu yBenuyeHun cogepxaHuns
nonniTaHTa B noyBe Oo 6,4 r/kr Habnwoganocb WHrMbuposaHne epMeHTaTUBHOM
aKTUBHOCTM - OHa bBbina B 1,6 pasa HUXe, YeM B YMCTOM MOYBE.

B akcnepumeHTax c OepHOBO-MOA30MNCTON CynecyaHouM U Cepon NIeCHOW noYBamu
noBblweHne koHueHTpaumm HIM go 1,1 n 1,4 r/kr CooTBETCTBEHHO, CNOCOBCTBOBANO POCTY
KaTtanasHonM akTMBHOCTWU. [pyn AanbHenwWweM YBENUYEHUN COAEPXKaHUsS MOMMITaHTa B
no4yse YpOBEHb aKTUBHOCTW NPAKTUYECKN HE MEHSNCS.

AnnoBranbHas OepHoBass NoYBa XapakTepusoBanacb POCTOM  aKTMBHOCTMU
depmeHTa npu KoHueHTpaumsax HIT go 7,8 r/kr. JanbHenwee yBenuyeHne copepXXaHus
yrneBo4opoaoB B NoYBE MPUBOAUMIO K HE3HAYUTENbHOMY CHWKEHMIO Mpouecca KaTanusa
OKUCNEeHUs nepokcuaa Bogopoaa.
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Hanbonee 4yBCTBUTENbHLIMU K MNPUCYTCTBUIO H-aNKaHOB, U3 W3YYEHHbIX MOYB,
ABUNUCb  MUKPOOHbIEe coobuiecTBa TOpMhstHOM W anmnoBUANbHOW  JyrOBOM  MOYB.
KoHueHTpauum HI1 B TopdsiHonm nousBe Bbiwe 1,2 r/kr npuBoaMNuU K WHrMOMPOBaHMUIO
drepMeHTa KaTanasbl, a YpOBeHb KaTtanasHou akTMBHOCTM arnmoBUanbHOW Nyrosomn NoYyBbl
MOHOTOHHO CHWXancs Npu yBeNUYEHUN cogepxaHus nonntotadta go 9,9 r/kr.

depmeHT ypeasa, oTBevalLlWMn 3a rMaponu3 MoYeBMHbl OO0 AuoKcuaa yrnepoga u
amMMmnaka, B MNOA30SIMCTOM CyrnecyaHOM nmnouvBe npu yeBenuyeHun cogepxanus Hrl
Xapaktepuaoarcs NpaMOo-nponopLMoHanbHbiM POCTOM M NPU KOHLEHTpaUumM nonnTaHTa
6,4 r/kr 6b1n B 3,5 pasa Bbllle, YEM B YNCTOW NOYBE.

YBenuyeHne copgepxanus HI1 B TopdhaHom nouse [o 8,5 r/kr npumBoauno K
He3Ha4YNTENBbHOMY POCTY aKTMBHOCTU (hepMeHTa. [lanbHenlee NoBbILLEHNE coaepXaHus
H-yrneesogopoaoB B noyse A0 24,3 r/kr conpoBoxaanocb 3,9-kpaTHbIN POCTOM ypeasHom
aKTUBHOCTM.

B akcnepumeHTax c cepon NecHoOW W OepHOBO-MOA30SIMCTON CpeaHEecCyrfMHUCTON
no4yBamMu, Npu cogepxxaHnm nonntTaHTa oT 4,2 1 4,6 1/Kr ypeasHas akTMBHOCTb pocna Ao
3HayeHun B 2,0 1 1,3 pasa npeBbiLaOLWMX aKTUBHOCTb YNCTbIX MOYB.

KoHueHTpauum nonntotanTa 2,5 r/kr n 7,8 r/kr aBunucb npegenbHbIMU, NPU KOTOPbIX
Habnoganca pocT ypea3HoW akTUBHOCTM B OEPHOBO-NOL30SIMCTOM CynecyaHom noyse A0
3HayeHnn 1,35 mkrN/r'yac v 1,12 mkrN/r*fyac - B annwoBuanbHOW AOEpPHOBOW MO4YBE.
YpeasHas aKkTUBHOCTb asnmoBManNbHOW NYroBOM MNOYBbI Ha BCEM  UCMNbITAHHOM
KOHUEHTpauumn 3arpasHuTenst bbina Ha YpOBHE YMCTbIX NOYB.

UTo KacaeTca npoTea3HoM aKTUBHOCTU, TO B NOA30SNCTON, annoBnanbHON AePHOBON,
0EepHOBO-NOA30MNCTON  CPEOHECYINIMHUCTON U Cepon  JecHOM MoyBax, YBennveHue
cogepxanuna HIN npuBoauno K pocTy akTMBHOCTU pepmeHTa. B annoBranbHON fyroson u
AEPHOBO-NOA30SIMCTON CPEAHECYITIMHUCTON MNOYB He Habnwganocb U3MEHEHME YPOBHS
NpoTeasHoM aKkTUBHOCTU B UCMNbITAHHOM guanas3oHe CoaepXXaHus NonstoTaHTa.

MapannenbHO C onpegeneHneMm QepMeHTaTUBHOM akKTMBHOCTWM, HaMu Obinn
NpoaHanuM3MpoBaHbl codepxaHue yrnepoga MukpobHon 6momaccbl (Cuic) U 3HadeHus
K03 pMUNEHTOB MUKPOBHOro AbixaHus (Qgr), NPOM3BOAHBIX OT CKOPOCTU BasanbHOro u
cybCTpaT-MHOYLUMPOBAHHOMO AblIXaHUS.

CornacHo nonyvYeHHbIM AdaHHbIM, coAepXaHwe yrnepoga MUKPOOHOW Maccbl B
4ncTbix noysax BapbupoBano ot 170 mkrC/r B nogsonucton ao 875 mkrC/r B TopdsiHON
noysax. 3Ha4yeHnsa KoapdpuuneHTa MUMKPOBHOro AblXaHUS N3yYaeMblX NOYB U3MEHSSOCH B
nutepsane ot 0,14 po 0,33, 4yTO yKasbiBAaeT Ha WX OTHOCUTENbHO 6GnarononyqHoe
COCTOSIHME.

[MpoBeAeHHbIE pacyeTbl NOKasanu, YTo BHECEHWE OOMOSHUTENBbHOIO OPraHN4YeCcKoro
cybcTpaTa npakTU4ecKn He BMANO Ha KOHueHTpauuio Cyic B AepHOBO-MOA30SIUCTON
cynecyaHou nouse. [logsonucrtas, annioBuanbHas nyroBas, annioBuanbHas LepHOBas,
AEepHOBO-NOA30MMUCTas cpeaHeCYrMMHUCTas NOYBbl OTBEYann yBefIMYEeHMEM coaepXaHus
yrnepoga MUKpPoOGHOM MaccCbl Ha MOBbILEHME KOHUEHTpauun MonnTaHTa B noysax. B
TophsiHon noyse Cyic. NPONOPUMOHanbHO BO3pacTano ToSbKo Npu KoHueHTpauusax HIMN 8,4
[/Kr 1 Bbile.

Pesynbtatbl BMOXMMMYECKNX ncecnenoBaHnn HedyTe3arpsA3HEHHbIX noys
MOKasbIBalOT, 4YTO ANA OONbLUMHCTBA WM3YYEHHbIX MOYB B MCMNbITAHHbIX Anana3oHax
cogepxaHusa nosnmntTaHTa He Habnwogaetca MHrMbupoBaHWe KaTanasHoW, ypeasHou U
npoTeasHon akTUBHOCTW. [0 BO3AENCTBUIO Ha (DEPMEHTATMBHYIO aKTUMBHOCTb Hambonee
4YyBCTBUTENbHbI K NpucyTcTBuio HIT MnkpobHble coobliectBa anmoBuanbHOM NyroBon U
TOpMsIHOM MOYB. OKCMEpPMMEHTanNbHbIE AAHHbIE PECMMPATOPHON aKTUMBHOCTM YyKasbiBaloT
Ha HU3KYI YCTOMYMBOCTb MUKPOOHOIO nyna ansitoBuanbHOM JyroBOW MOYBbI K U3yHaeMbiM
TOKCUKaHTaM.
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Biodiagnostics of Soils under Different Farming Systems

T.G. Koltsova, L.M. Sungatullina, B.R. Grigoryan
Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy of
Sciences, Kazan, Russia, t@shmain.ru

The authors have carried out biodiagnostics ecological state of dark gray heavy
loamy forest soils in agroclimatic conditions of the forest-steppe province of northern part
of the Volga Upland under the conventional system of agriculture, characterized by high
pesticide loads, high doses of applied mineral fertilizers, lack of soil conservation
agrotechnical measures and methods of biological crop protection; the conversion period
(the transitional from conventional to organic farming); organic (ecological) farming system
(long-term non-pesticidal adaptive ecological-landscape system of farming with the
widespread introduction of soil conservation, erosion control measures, methods of
biological crop protection, with low doses of applied mineral fertilizers); perennial
mesophytic forb meadow.

According to our data in the soils under the conventional system of agriculture were
low percentage of occurrence of free-living nitrogen-fixing microorganisms of the genus
Azotobacter, which are sensitive indicators of pollution and soil fertility. In soils of organic
agroecosystems value of the indicator is in the range of 87-100%, and significantly higher
values of total number of soil microorganisms. It is noted that soils in organic
agroecosystems in comparison with the soils under conventional farming system have a
1.5-2.4 times higher density of soil mesofauna, in 3.5-6 times higher density of
earthworms, higher the number of taxonomic groups of soil invertebrates — an average of
2.3 times, higher the species diversity of herpetobiont beetles — an average of 1.5 times.
Organic farming contributes to increase the species diversity, polydominant structure and
equalization of communities of soil micromycetes in agroecosystems. In general, the fauna
of soil organisms in organic agriculture differs by more stable, diverse and long-lasting
composition of the community, contributing to the sustainable development of
agroecosystems and the conservation of soil resources. It is determined that pedotrophic
coefficient (the ratio of the number of microorganisms grown on the soil agar, to the
number of microorganisms grown on the meat-peptone agar), which characterizes the
degree of mineralization of soil organic matter, about 2-3 times lower in the soils of organic
agroecosystems in comparison with the soils under conventional farming systems, which
indicates a high rate of depletion of reserves of humus in the soils under conventional,
intensive land use.

For a comprehensive evaluation of the biological activity of the soil we used the
method of determining the integral index of ecological and biological condition of the soil.
In a set of informative indicators of ecological and biological properties of the soil under
agricultural use by us are included microbiological and biochemical parameters (number of
soil bacteria, including sporeforming bacteria, actinomycetes, percentage of occurrence of
microorganisms of the genus Azotobacter, the activity of soil respiration, taxonomic
diversity and biomass micromycetes), zoological and some physico-chemical properties of
soils.

It is noted that the decrease the value of the integral index in compared with the
corresponding parameter for the soil of perennial mesophytic forb meadow the most (up to
46%) in areas under conventional agriculture, the degree of soil degradation which can be
described as strong. The low degree of degradation processes (decrease of the index to
16%) is typical for the soils under adaptive ecological-landscape system of agriculture.
Ecological and biological state of the soils of conversion areas is intermediate between
field areas in conventional and organic farming (decrease of the index to 32%). Thus, the
use of the integral index of ecological and biological state of the soil allowed to reveal
significant differences between the experimental fields under different farming systems.
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Bioluminescent Enzymatic Assay in Ecology

Valentina Kratasyuk'?, Elena Esimbekova®’
'Siberian Federal University, Krasnoyarsk, Russia, valkrat@mail.ru
?|nstitute of Biophysics, Siberian Branch of RAN, Krasnoyarsk, Russia

The problem of how to detect, identify and measure the contents of the numerous
chemical compounds is important for environmental monitoring, food product monitoring
and medical diagnostics. We proposed Bioluminescent Enzyme System Technology
(BEST), where the bacterial couple enzyme system: NADH-FMN oxidoreductase-
luciferase (R+L) substitutes for living organisms. In the presence of toxic agents, enzymes
from luminous bacteria more closely reflect the toxicity of living organisms than does the
use of chemical analysis. BEST was introduced to facilitate and accelerate the
development of cost-competitive enzymatic systems for use in biosensors for medical,
environmental, and industrial applications.

The main purpose of an enzyme bioassay is to detect toxic properties in tested
substances and mixtures by their effect on the bioluminescence parameters of the coupled
enzymatic system (L+R) (fig. 1).

I, relative units
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Figure 1. Kinetics of light emission in the control sample and in the presence of toxic
compounds or analyzed water. |; and ley, are the values of the maximum light emission
intensity for control and analyzed samples correspondingly; Tmax is the time when the
coupled enzymatic system reached the luminescence maximum.

When analyzing toxicity of the water samples, the luciferase index (LI) or toxicity
coefficient (TC) are calculated according to the formulas:

LI = (lexp/lc)-100%; TC = [(I¢ - lexp)/1c]: 100%.

LI and TC are the residual luminescence and the degree of inhibition of the bacterial
coupled enzyme system R+L in the presence of analyzed sample correspondingly and
TC = 100 - LI. The criterion of toxicity is a 50% decrease in the maximum luminescence
level of the bacterial coupled enzyme system after the analyzed sample is added, as
compared to the luminescence level in the control sample. The water's quality was
determined by its toxicological characteristics, using the value of the biologically safe
dilution, established by Russian Federation standards, according to Table1.
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Table 1. Toxicological characteristics of analyzed water in accordance with its dilution
factor.

Dilution factor of test water Toxicological characteristics of test water
1 Nontoxic

2 Slightly toxic

from 3 to 10 Toxic

from 11 to 50 Highly toxic

For widespread use of BEST, the multicomponent reagent “Enzymolum” has been
developed, which contains the bacterial luciferase, NADH:FMN-oxidoreductase, and their
substrates, co-immobilized in starch or gelatin gel (fig. 2). Several ways to increase the
reagent's sensitivity to toxic substances were suggested; conditions were selected to make
it possible to determine, with maximum efficiency, the content of toxic substances
corresponding to a certain maximum permissible concentration. Applying the immobilized
reagent significantly reduces the time needed for analysis. Indeed, the reagent includes all
the components necessary for analysis: enzymes and their substrates; the reagent
maintains long-term activity without special storage conditions and resistance to changes
in physical and chemical environmental factors, including pH, ionic strength, and
temperature. “Enzymolum” can be integrated as a biological module into the portable
biodetector— biosensor originally constructed for personal use.

Figure 2. The multicomponent reagent “Enzymolum” is a disk of dried film, diameter
6—7 mm; dry weight 1.5 £ 0.2 mg.

Bioluminescent assays were used also for monitoring of air and soil pollution. The
advantages of enzymatic assays are their rapidity (the period of time required does not
exceed 3-5 min), high sensitivity, simplicity and safety of procedure, and possibility of
automation of ecological monitoring; the required luminometer is easily available.

The work was financially supported by the Russian Academy of Sciences (Program

“Molecular and Cell Biology”, grant No 6.8) and by the state contract between Ministry of
Education and Science and Siberian Federal University, Ne 1762.
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OnbIT bMoTecTMpOBaHNA NPUPOAHLIX BoA (Ha npumepe AenbTbl p. [10H)

®.[. Kyp6aHosa', T.C. Kowosckuii, A.H. TkaueHko, O.B. TkayeHko, A.W. BacuynnuHa,
M.B. WymkoBa

MIY um. M.B. JlomoHocoBa, reorpadudeckunii bakynbTeT, kadenpa reoxummnmn naHgwadgTos 1
reorpacpum nous, Nirvana451f@mail.ru

Pabota no GuoTtectupoBaHuio nNpob BoAbl B AenbTe peku [JoH npoBogunach B
pamMKax KOMMIIEKCHOMO WM3y4YeHWUst akBasbHbIX NaHAwWadToB AenbTbl B 3VMMHUA MEPUOA.
MccnepoBaHus npoBoannmcb coBMECTHO € KOxHbIM HayyHbIM LeHTpoMm PAH B nepuog ¢
27 auBaps no 6 despansa 2013 roga. Npobbl Boabl 1 Nbga oTéMpanucb B pasfUyHbIX
BOOHbIX 0b6bekTax aenbTbl: Ha p. [oH B yepTte r. PocTtoB-Ha-[JoHy, Ha p. KaranbHuk, B
rmpne CeuHoe (genbTta p. [JOH), BO B3MOpbe Ha akBaTopuu TaraHporckoro 3anuea.

B oToGpaHHbix npobax Boabl npoBoauniocb ©otectupoBaHMe B nabopaTtopuu
9KOTOKCMKONIOrM4YecKoro aHanusa noye [NoyBeHHoOro dakynbteta. BbiGpaHHble nNpobbl
BOAbl aHaNM3MpoBanncb Ha AByx buotecTt-cuctemax:uepmogadHun Ceriodaphnia affinis n
MUKpoBogopocnen Scenedesmus quadricauda.

buoTtectupoBaHue Ha uepuogadHMax npoBoguTcs 48 4acoB B KnmMmartocTate co
CTaHOapTHOM TemMnepaTypos W OCBELEHHOCTbI. B pesynbTate onbiTa BblMMCASETCA
NPOLEHT nNormbLnx u BbDKMBLUMX OcCODen B wm3dyyaemblix npobax; Takmm obpasom,
oL EeHMBaeTCsa CTeneHb TOKCUYHOCTU BOAbI.

lMony4yeHHble pesynbTaTbl CBUOETENLCTBYIOT O HU3KOW TOKCMYHOCTM Npob BoAbl, B
T.4. B YepTe ropoga. NoBbiWweHHass cMepTHOCTb HabngaeTca B npobax Boge C B3MOPbS
(TaraHporckun 3anue, Touka 1308) n B peke KaranbHuk (Touka 1302). BeposaATHO, 3TO
CBA3@HO HEe C MOBbIWEHHOW TOKCUYHOCTbIO BOAbl, a CPaBHUTENbHO BbICOKOM
MUHepanuaaumen (3,2 n 2,2 r/n cooTBETCTBEHHO MNpWU cpeaHeM 3HadeHuun no genbte 0,9
r/n)
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Puc. 1. Pesynbtatbl GuotectnpoBaHnsa npob soabl

buoTtectpoBaHMe Ha MUKPOBOLOPOCAAX TaKKe NpoBOAUIIOCH B TeyeHun 48 4acos;
OofHaKo, B 3TOM TecTe onpegensietca penpoaykTMBHas CnocoOHOCTb (MOBbILEHME
KONMMyecTBa 93K3EMMMAPOB B CpaBHEHMW C XxoroctorM npobon). Xonoctas npoba
nomewianacb B XONOAHbIE YCNOBUS, pPa3MHOXEHME BOAOPOCHEN B KOTOPOW He
NPOUCXOANT; NapanfenbHO CTaBWICA KOHTPOMbHbIM obpasey B Konbe ¢ nutatenbHON
cpenomn YcneHckoro Ne1.
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PesynbTatbl GMOTECTMPOBAHMUS C WCMONb30BaHMEM MWKPOBOAOPOCNEN mnokasanm
CHWXXEHHbIE 3HaYeHNs KonmMyecTBa BOLOPOCNEN B Uccnegyemblx npobax no CpaBHEHWUIO C
KoHTponiem (puc. 1). Habniogaetca obpaTHaa cutyaumsa no CpaBHEHUIO C BMOTECTOM Ha
LepvogadHMsX: MakCumarnbHble KOnMyYecTBa MUKpOBOAOpocnen obpasoBanocb B npobe
Boabl ¢ p. KaranbHuk (Touyka 1302); Benukm konudectsa (bonee 2,5 mnH wWwT/™Mn)
MUKpoBoAopocnen u B npobax BoAbl CO B3MOPbA. ITO 0b6bsCHAETCA GnaronpusTHbIM
BO3AEWCTBMEM Ha KynbTypy OpPraHM3MOB BbICOKOrO COAEpXaHWS pPacTBOPEHHbIX
MUHepasnbHbIX COegMHEHUN. HanmeHbluee KONMYecTBO MUKPOOPraHM3MOB BbIPOCIO B
npobe 1312, 4TtO MOXET 4ABNATbCA CBUOETENbCTBOM WHIMMOMPYOLWEro BrAUAHUA
XMMUYECKNX COeAMHEHMI, NOCTYNaoLWmMX B BoAy B npegenax ropoga Poctos-Ha-[doHy.

Ha pasBuTMe MMKPOOPraHM3MOB-NPOAYLEHTOB Cpeaun UCCreaoBaHHbIX nokasaTtenemn
OCHOBHbIM SBMSIETCS YPOBEHb MMHEpanu3auuMm U COAEpXaHue 3dfeMEeHTOB NuTaHuda. B
BOAAX C HU3KMMW 3HAYEHUSMUN KOHLEHTpaUUM GUOreHHbIX BELLECTB BbISIBIEHO CHUXKEHUE
YPOBHSI pocTa OpraHuM3MoB npu BuoTectupoBaHun. NHrmbuposaHne pocta OpraHn3moB
3ameyeHo B npobax, oTobpaHHbIX B YepTe ropofa PoctoBa-Ha-[loHy.
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Assessment of Organic Matter Biodegradation as Criterion of Soil
Ecological Quality

Julia Kyprivanova, Elizaveta Karavanova, Galina Koptsik
Faculty of Soil Science, Moscow State University, Moscow, Russia, yuli4k.kupryanowa@yandex.ru

Biodegradation (mineralisation) of organic matter is among the most important
indicators characterizing ecological quality of soils and biogeochemical cycle of carbon in
forest ecosystems. The northernmost forest ecosystems of the Kola Subarctic during half a
century experience powerful technogenic impact. The main contribution to environmental
pollution is made by gas-and-dust emissions of the mining and metallurgical combines
"Pechenganikel" and "Severonikel". Atmospheric pollution by SO, and heavy metals,
mainly nickel and copper, leads to technogenic digression of forests ecosystems and
disturbs fluxes and pools of carbon and other elements (Kashulina et al., 1997; Koptsik et
al., 2001). Being on the border of the atmosphere and soil, surface soil organic horizons
the first experience the impact of atmospheric pollutants (Koptsik, Koptsik, 2000). Toxic
effects of heavy metals are able to slow down the decomposition processes (Baath, 1989).
Despite relevance of the problem mineralisation rate of organic matter in subarctic
ecosystems needs specification, and in the conditions of industrial pollution is little studied.
The aim of our research is to assess biodegradation (mineralisation) rate of organic matter
in surface soil organic horizons and its changes under the influence of air pollution in forest
ecosystems of the Kola Subarctic. Biodegradation rate of organic matter in surface soill
organic horizons in the background and polluted pine and spruce forests was estimated in
incubation experiments with the latest modern method of manometric determination of
biochemical oxygen demand (BOD) by OxiTop® Control B6M instrumentation system
(WTW, Weilheim; Platen, Giel3en-Friedberg, 2000).

In soil organic horizons, consumption of oxygen is limited to amount of the available
organic substances capable to be oxidized in the presence of oxygen during the time of
the experiment. In such cases at a temperature of incubation of 20+1°C the consumption
of oxygen can be interpreted as BOD. It is established that the more available organic
substances is contained in a sample, the more oxygen is required for their oxidation, i.e.
the BOD (the sum of the consumed oxygen, Am) is higher. Existence of substances which
are slowing down biochemical processes such as heavy metals arriving as a part of gas-
and-dust emissions reduces BOD, indicating pollution. Therefore respiratory activity of
forest soils can be used as criterion of theirs quality and pollution.

During a month of incubation the samples of soil organic horizon from background
pine forest with lichens consume 3.0 mg O,/g on average, and the samples from spruce
forest with dwarf shrubs and green mosses consume 2.3 mg O,/g (Table 1). Mineralization
rate of organic matter in pine forest is rather constant whereas it strongly varies in spruce
forest. As a result of technogenic pollution the rate of organic matter mineralization in
sparse pine and spruce forests decreases on average to 1.9 and 1.8 mg O,/g respectively.

Our results are in line with the previous obtained data on soil respiration in the Kola
region. Soil respiration — release of carbon dioxide and absorption of oxygen by the soil
— can be considered an integral indicator of the soil biological activity. Release of carbon
dioxide from the soil reflects the rate of organic matter mineralization, activity of soil biota,
and according to numerous data is directly related to ecological quality of soils and their
fertility. In the vicinity of the Severonikel smelter, soil respiration decreases significantly
comparing with the background forests (Kadulin, Koptsik, 2013). The intensity of the in situ
soil respiration in the background spruce forests reaches 120-290 mg C-CO./m? per h. In
the impact zone of the smelter, it decreases to 90-140, 30, and 15-30 mg C-CO,/m? per h
at the stages of spruce defoliation, sparse spruce—birch forest, and technogenic barrens of
the technogenic succession, respectively.
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Table 1. Properties of soil organic horizons in background and polluted pine and
spruce forests at different distances from the pollution sources in the Kola Subarctic

Forest type Distance Am C N C:N  pHu20 Ni Cu
km mg O,/g % % mg/kg mg/kg

Pine forest with 41 3.0 36.2 0.62 68 3.9 12 2.4

lichens

Technogenic sparse 8 1.9 32.8 0.71 54 3.9 240 86

pine forest

Spruce forest with 64 2.3 45.1 1.0 53 4.2 9.2 2.1

dwarf shrubs and
green mosses

Technogenic sparse 7 1.8 38.7 1.2 38 4.5 250 300
spruce forest

Intensity of BOD is related to such properties of soil organic horizons as carbon and
nitrogen content, C: N ratio, Cu and Ni pollution level. Biodegradation rate is higher in
background pine forest testifying the smaller initial decomposition degree of its organic
matter in comparison with spruce forest. In connection with digression of forest stands
surface soil organic horizons in technogenic sparse forests are practically not updated by
fresh litter for a long time and consist of old organic matter. Therefore the biodegradation
rate in technogenic sparse forests is less, than in background forests. Delay of
biodegradation of organic matter in the polluted forests in comparison with the background
can be caused also by toxic impact of heavy metals on microbiota. Thus the obtained data
can help in proper estimation of decomposition processes and their changes under the
impact of industrial air pollution in forest ecosystems. The newest modern manometric
method of BOD determination with OxiTop® Control B6M instrumentation system can be
used for evaluation of soil ecological quality, for diagnostics and monitoring of technogenic
pollution and remediation of polluted soils.
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Cnoco6GHOCTbL MUKPOCKONMUYECKUX rPUOOB yTUNU3UPOBaTb
yrneBoaopoAabl HedTH

H.N. Hevan, T.C. EpmekkanueB, A.A. KaknmxxaHoBa
PI'M «HaumoHanbHbIN LeHTp 6notexHonormn» KH MOH PK, ActaHa, kakimzhanova@biocenter.kz

Ha npoTskeHnn HeCKONbKUX AecATUneTMin HeddTb U HedPTEenpoAyKTbl OCTalTCH
NPUOPUTETHLIMU 3arpA3HUTENAMN OKpPY>XKaloLLEen cpeabl.

B coBpemeHHbIX ycnosusax pasBuTus aobbiBalowen oTpacnu B KasaxcrtaHe
aKTyarnbHbIM OCTaeTCs BOMPOC OYUCTKU OKpY>KatoLLen cpeibl OT HE(PTAHOro 3arpA3HeHus .

buwogerpagaumMss  HepTM B Npupoge  OCyLLecTBNsSieTCs  nocreaoBaTesibHO
pasnUYHbIMY BUAAMWN OPraHU3MOoB, B TOM YUCIIE U KOHCOPLMYMaMnU MUKPOOOB.

B HacTosiLee BpemMsa HeJoCTaTOYHO MHPOpMaLMM O MeXaHu3Me OEeCTPYKLMU HeddTU
N HedTENPOAYKTOB MUKpOCKOMMyeckumm rpmbamn. B HayyHOM nutepaTtype uMerTcs
cBefeHuMa O cnocobHoctn rpuboB pasnaratb anudatvyeckme M apomaTudeckme
yrnesogopoabl. B 3ToM OTHOWeEHMM Hanbonbllen akTMBHOCTBIO XapaKTepuayTca rpubbl
pona Aspergillus .

Mo MHeHMIO psga aBTOPOB MMKPOCKOMUYECKME rpubbl UMET psg NpevMmyLlecTs B
CpaBHEHUN ¢ GaKTepmsaMm 1 OpoXoKaMn Npu gerpagaumm pasnvyHbiX BELECTB: akTUBHbIN
pOCT, HakonneHme Guomaccbl, 0COOEHHOCTM pocTa (pacnpoCTpaHeHue rndg) No3BONSAT
rpnbam yBenuunmBatb MEXaHNYECKUIA U (PePMEHTATUBHbBINA KOHTAKT C OKpY)KatoLLen cpeaon.

B nabopatopHbIX wuccneaoBaHuax ObINO U3ydYeHO BAWAHWE CbIPON HedTU Ha
pasBMUTME MMUKPOCKOMUYECKMUX rPMOOB, BbIAENEHHbIX U3 NMOYBbI NOABEPrHYTON HEPTAHOMY
3arpsi3HeHN0 MecTopoXxaeHun Atbipayckon, MaHreictayckon obnacrten KasaxcraHa.

B pesynbrtate onbiToB ObiNO YyCTAHOBMEHO, YTO yreBodopoabl HedTM oKasbiBaloT
BNMUAHME HA  WHTEHCUMBHOCTb  POCTa,  CMNOPOHOLIEHME U  KU3HECNOCOOHOCTb
MMUKPOCKOMNNYECKMX rpuboB. Yalle Bcero oTmeyanocb MNOCTynneHue HedpTn B MULEnun
rpnboB pona Aspergillus, Penicillium, Cladosporim. KynbTypanbHO — Moponorniyeckme
NPU3HaKN KOSTOHUI HE N3MEHSANNCH.

B pesynsrate MUKPOCKOMMPOBAHUSA OTMeEYarocb NpUCyTCTBME HeddTU B MULENUN,
KOHMAMSX, CMOPOHOCHbIX CTPYKTYpax rpnboB (PMCYHOK).

¥'

PucyHok - Mopdonorus Aspergillus terreus 8/2-10 npu KynbTUBUPOBAHUN HA cpeae
c HedTblo. A, B — npucyTcTBue HedbTn B MuLenuun, B — muuenun Ha cpege 6e3 HedTw,
[" - npucyTcTBME HETU B CMOPOHOCHLIX CTPYKTYypax, B — cnoOpoHOCHbIE KynbTypbl rpnba,
KynbTMBMpOBaHWe Ha cpeae 6e3 HedhTn

B xope uccnemoBaHui ObINO NpoBeOeHO CPaBHUTENbHOE W3yYeHWe paauanbHon
CKOPOCTM  pocCTa  LUTAaMMOB  MMUKPOCKOMUYECKUX rpuboB paboyen  Konnekuuw,
KyNbTUBUPYEMbIX Ha NUTaTENbHbIX Cpedax C PasnMyHbIMU UCTOYHUKaMK YrneBo4opOoaoB
(1%).
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B pesynbTate nccnegoBaHuMM ObINIO YCTAHOBMEHO, YTO MUKPOCKOMMYEeckue rpubsbl
cnocobHbl pacTm Ha cpefax € yrnesogopogamMu (cbipasi HeTb, AM3enbHOE TOMMMBO,
rekcaH, Tonyorsn, 6eH3unH, masyT).

MpakTuyeckn Bce WTamMbl paboyern Konnekumm NposiBuin BbICOKYO CKOPOCTb pocTa
Ha 72 Y KyNbTUBMPOBAHUSA. Y MHOrMMX LUTaMMOB OTMeYaeTcH npekpalleHne pocTta nocre
96 4 KynbTMBMpOBaHUA. BbbINo oTMeveHo, YTO BEH3WH, rekcaH, Tonyosn 3amegnsinu pocT
MUKPOCKOMUYECKUX rpMOOB B NepBble CYTKU KySIbTUBUPOBAHW.

Bbicokas ckopoCTb pocTa oTMevanacb B BapuaHTax ¢ cblpont Hedptbto (0,02 - 0,33
MM/4 B 3aBMCUMOCTM OT wWTamma). Ha cpege ¢ ncnonb3oBaHueM AM3enbHOro Tonnvea
CKOPOCTb paguarnbHOro pocta He npesbiwana 0,2 MM/4 N0 BCEM LUTaMMaM KOSSEKLUMN.
Hanbonblwasa CKOpoCTb pagmanbHOro pocrta 6bina oTMedeHa y wtamMmoB rpmboB poga
Aspergillus v coctaBnsana 0,041mm/4-0,33MM/M.

Mpy KyNbTMBMPOBAHUM MUKPOCKOMMYECKNX rPUOOB Ha cpefe C rekCaHOM 0TMeYanochb
nogasrieHMe CKOpPOCTU pocTa Bnepsble 48 4vacos. [1pu ganbHenwem KynbTUBMPOBaHUN
OoTMeyarcs akTUBHbIN POCT M CMOPOHOLLUEHWE MUKPOCKOMMUYECKUX rpUBoB.

BbICOKyt0 CKOpPOCTb pagmaribHOro pocta Ha cpefax C yrnesogopodamMu nposiBUNU
wtammbl Aspergillus Ne 12/10-1, Ne22/10-1, Ne8/2-10, Penicillium Ne F9-1, 14/10-1, Ne10-
8, CladosporiumNe21/10-2.

CnepoBaTtenbHO, MUKpockonuveckne rpubbl pogos Aspergillus, Penicillium, Fusa-
rium, Cladosporium cnocobHbl akTMBHO pacTu Ha cpedax Cc yrnesogopogamu. Beicokas
CKOPOCTb poCTa Ha BCeX uccreayemblx yrnesogopogax npossun wramm Penicillium Ne
F9-1.

[nsa oueHkn cnocobHOCTU MUKPOCKOMMUYECKUX rPUBOB yTUNM3NMPOBATbL Yriesoopoabl
HedTU WTammMbl paboder Konnekunn KynsTMBMpoBanu B konbax Ha xuakon cpege Yaneka
(100mn) c pobaeneHne 1% HedTM B TeyeHne 28 CyToK.

JecTpykumio HeTU B KynbTyparbHOW XXWOKOCTU ONpeaensanun rpaBuMeTpUYeCcKUM
METOAOM. OJKCTPAKUMIO OCTaTOYHbIX HedTenpoayKToB MpoOBOAUNM B  AeNUTENbHOM
BOpOHKe. B cocyn nomewtanu obpasel 1 aKCTparmpoBanun TpeMsi nopumammn xnopodgopma
(x.4.) no 10mn. MNocne ucnapeHnsa pacTBopuUTeENd OCTaTOK HePTENPOAYKTOB B3BELLUMBANN
M NO Macce onpeaensanm ocTaTodHOe KONMMYeCTBO HePTENPOaYKTOB, CTENEHb AECTPYKLUN
paccunTbiBanu no gopmyne: A=a1-a2/a1*100%, rae al- KonM4YecTBO BHECEHHOW HedTN,
a2 — KOSin4eCcTBO OCTaTOYHOMN HedTN.

paBuMeTpuyeckMn MeTon YydveTa HedTegecTpykuum nokasarn, 4YTo Haubonee
aKTMBHbIM WTamMoB 6bin  Penicillium F9-1- pectpykumn HedTn coctaBuna bonee 34%
(Tabnuua).

Tabnuuya — [lecTpykumsa HepTn MUKpOCKONn4ecknmm rpubamm

Nen/n Ne wtamma m(HedTn),r A%
1 KOHTPONb 0,3069

2 Penicillium F 9-1 0,1789 34,98
3 Penicillium 10-8 0,2727 0,88
4 Aspergillus 418 0,2687 2,34
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CoxpaHeHune reHo(poHAAa MUKPOOPraHU3MOB

Hatanbs JleoHngosHa Hevan, BaneHtuHa BaHudaTtbeBHa Pemene
TOO «Kasaxckuit Hay4YHO-UCCNeaoBaTENbCKUI MHCTUTYT NepepaboTkn CenbCKOXO3aNCTBEHHON
npoaykumm», ActaHa, KasaxctaH, microbiol_lab@mail.ru

Mwukpobuonormyeckmne pecypcbl, B TOM YUCIE, XMBbIE MUKPOOPraHU3Mbl U UX EHbI
SBNSAOTCA HEOOX04MMbIM MaTepuanom And NpoaBumxeHnst BUOTEXHONOIUMN.

B HacTosLee BpeMs 3HAUYUTENbHO YBENUYUIICA CNPOC Ha KOMSIEKLMOHHbIE LUTaMMbl
MMUKPOOPraHM3mMoB-NPOoAYyLEHTOB BUONOrMYECKN aKTUBHbLIX BELLLECTB.

B MUpoBbLIX KONNEKUUSAX MUKPOOPraHM3MOB COXPaHSTCA NPOAyLEeHTbl (bepMeHTOB,
aMWHOKNCOT, aHTUMOMOTUKOB, LUTAMMbl, CAHTE3NPYIOLLME BUTAMMUHbI, LMTOCTATUKN, POCTO-
CTUMYIMPYIOLLMX BELLECTB, NPOTUBOOMYXONEBbIE U MPOTUBOBUPYCHbIE COEANHEHUS W T.4.,
LUTaMMbl, CNOCOBOHbIE HakannMBaTb TSXKENble MEeTannbl U PaguoHyKNnabl, ABMSOLMECH
AecTpyKTopamMu yrneBoopOoAoB, OpraHUYeCcKUX COeAUHEHUH, LTaMMbl, KOTOpble cryxar
MCTOYHUKOM FE€HOB IOKC M BNONOrMYeckn akTUBHbIX COEAUHEHNA U T.4.

B TOO «Kasaxckun HUW nepepaboTkn cenbCKOXO3SMCTBEHHOW MNPOOYKUUUY» CO3-
AaHa 1 noaaepXmnBaeTcs KONmekumss MUKpOOpPraHn3mMoB, KOTopas €XerogHo NonosTHSAeTCA
HOBbIMM LUTaMMaMW, BblAENEeHHbIMW B pe3yrnbTate MUKPOOMONOrn4yecknx MccrneaoBaHum
nNpo6 no4Bbl, pacTeHWI, 3epHa, 3epPHONPOAYKTOB, OTOOpaHHbIX Ha TeppuTopmun Kasaxcra-
Ha. B teuenne 2012-2014rr 6bino otobpaHo 188 npob, B ToM uncne 153 npobbl 3epHa
CENbCKOXO3SIMCTBEHHbIX KynbTyp ypoxaa 2011-2013r, 16 npob 3epHonpoayktos, 19 ap.
06beKTOB (MOYBa, MEPErHON, CTEPHS, CEHO, pu3ocdepa AMKOPACTYLMX paCTeHUA 1 T.4.).

Mwukpobuonornyeckmin aHanua3 nokasan, 4To B npobax nousbl LleHTpanbHO-
BoctoyHoro 1 3anagHoro KasaxcrtaHa YMCreHHOCTb MUKPOOPraHM3MoB coctaBnana 32,7-
630 TbIC/r abc. cyxom noyBbl. Cpean MMKPOCKONUYECKMX rpuboB npeobnaganu npeacra-
BuTenu Fusarium, Penicillium, Aspergillus nx yicneHHocTb gocturana 8,62-39,0 Tbic/r ab-
COSNIOTHO CyXxoK noyBbl. B npobax neperHoa YMCneHHoCTb MUKpoMULETOB aocturana 28,0
Tobic/r, 6akTepun — 1120 ToIC/T.

B npobax ceHa uucno mukpomuuetoB coctaensano 14,5 teic/r, 6akrepun — 413,5
Tbic/r. MMKpoOBUOnorMyecknin aHann3 conombl Nokasars, YTO YUCNIEHHOCTb MUKPOCKOMNUYe-
cknx rpmboe gocturana 23,0 Teic/r, 6akTepun - 690,0 Tbic/r. ObLWaa YNCNEHHOCTb MUKPO-
OpraHM3MOB Ha CTEepPHE M NOXHUBHbLIX OCTaTKax Bapbuposarna ot 3,48 0o 24,5 Tbic..

Mwukpobuonornyecknin aHanua pusocdepbl COPHOW pacTuTenbHOCTU LleHTpanbHo-
BocTo4Horo permoHa nokasarn, YTo YNCNEHHOCTb MUKPOOPraHM3mMoB gocturaeT 59,96ThIc/T,
cpean rpuboB npeobnaganu npeacrtasutenu poga Fusarium. B pusoccepe cCopHskoB
npouspacTrarLmx Ha Tepputopmn 3anagHoro permoHa obuias YMCreHHOCTb MUKpoopra-
HM3MoOB cocTaBuna 5,27Teic/r. Cpean rpnbos npeobnaganun npeacrasutenu poga Fusa-
rium.

Ha noBepxHoOCTM 3epHa 1 B Npobax 3epHONPOAYKTOB KONIMYECTBO MUKPOOPraHM3MOB
BapbupoBano B npegenax 42,6 Tbic./r - 3566,0 TbIC./r, B TOM 4uUcre, YUCHEHHOCTb
MUKpockonuyeckux rpmbos coctaensana 0,03 — 51,5 Twic/r., 6aktepun — 2,3 — 3550,0 ThIC/T.
Hanbonee 4acto Bblgenanuce rpubbl popoB: Aspergillus, Penicillium, Alternaria, Fusa-
rium, Bipolaris, Trichoderma, Cladosporium, Mucor; 6aktepun poaoB: Erwinia, Bacillus u
Pseudomonas.

LITaMMbl MUKPOOPraHM3MoB OTOMpanuCb B KOMMEKUMIO MOCMe W3YYeHUs1 KyrbTy-
panbHO-MOPOSIOrMYECKNX NPU3HAKOB, (PU3NONOro-OMOXMMUYECKNX CBONCTB, MONEKYNAp-
HO-reHeTUYECKON naeHTUdnKaumn.

3a nepuop CyLLeCcTBOBaHUA KOMMeKUUn B Hee Bowwsv 229 wWTaMmMoB, B YUCHE KOTO-
pbIX: MUKpockonunyeckue rpmbsbl —151, 6baktepumn poga Rhizobium — 43 n Bacillus — 35. B
LeNIoM B KOMMNEKUMN COXPaHSATCS LWTaMMbl NOTEHUMAanbHbIX NPOAYLEHTOB NMPOMBbILLEH-
HO-LIEHHbIX (PEPMEHTOB (aMUNONNTUYECKNX, NPOTEONNTUYECKNX, LIENSTHONO30SIUTUYECKNX),
NPOAYLEHTbI IMMOHHOM KUCNOTbI, ouTonaToreHbl, obnagatowime BblICOKON TOKCUYHOCTbIO
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MO OTHOLUEHUIO K pacTeHUAM (TECT KynbTypbl ANs1 CENEKLUNOHHbIX, (PUTONATONOrMYECKNX N
OMOTEXHOMNOIMYECKUX MCCNefOBaHUN), aHTaroHUCTbl buTonaToreHHbIXx rpmboB (OCHOBa
ans paspaboTkm Gronormyecknx CpeacTB 3alimTbl pacTeHun), asoTodukcupyowme bak-
Tepumn (OcHOBa Ansi pa3paboTku BGMONorMyecknx npenapaTtoB CTUMYMUPYIOLWNX POCT pac-
TEHWI), NPOAYLIEHTbI MUKOTOKCMHOB (00BbEeKTbI A9 BUOTEXHONOMMYECKMX, SKONOMMYECKNX U
MeANUNHCKUX UccrnegoBaHni).
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Bioindication of Ecological Conditions of Soil and Air in Region
Influences of Gold Mining Factories

N.R. Nizamutdinova, S.G. |braeva, |.N. Siraeva, V.|. Safarova
The State RB GBU analytical control, Ufa, Rossiyskaya street, 21, ugaks@mail.ru

One of the important components of ecological monitoring is bioindication. This is
due to the fact that condition of living organisms allows detecting changes in the
environment, which lead an imbalance of ecosystems. Promising direction of biomonitoring
is concerned with evaluating the state of tree vegetation in terms of fluctuating asymmetry
(FA) and frequency of occurrence of morphological and anatomical characteristics.

In Russia, the study of FA were held in several regions — Yakutia (2006), Irkutsk
region (2006), Murmansk region (2007, 2011), regions of Bryansk and Oryol (2009),
Kislovodsk (2010), the Crimea (2011). Abroad, the method used in industrial ecology
(1989-2002).

The main substances which determine the sanitary conditions of the environment in
the area of influence mining enterprises are heavy metals (HM) and other elements, which
are part of gold ore, and also toxic components, which used in technological processes of
their recycling. At the same time, plants are a major source of heavy metals n human’s
and animal’s body, and also serve as an indicator of environmental pollution. It is known
that the degree of accumulation of heavy metals in plants correlates with the soil pollution
by these same elements. At the same time HM are well fixed from the air by plants,
therefore they are used for the indirect estimation of air pollution in the areas of influence
of industrial enterprises.

We have studied the technogenic influence of heap leaching enterprise of gold (HL)
on woody plants in the Republic of Bashkortostan (2011-2014 rr.). In determining the state
of disturbance of plantations was used morphological method, because it is simple,
economical and available.

For determining the area of distribution of increased content of toxicants from
pollution sources was selected warty birch (Betula pendula Roth.), because it is a
widespread tree on the territory of Uchaly region of the Republic of Bashkortostan. We
used samples leaves and shoots of birch, selected on the basis of the wind rose at the end
of the growing season on the industrial site of gold mining factory in its sanitary protection
zone and within the limits of radius of 1 km. To determine the intensity of aerogenic
migration of pollutants in the area of influence of the enterprise were used dusty and
washed leaves and shoots of birch. Their separate analysis was conducted and has
allowed to reveal aerogenic component overall pollution of tree vegetation. The analysis
was carried out on a wide range of elements characteristic of polymetallic ores (Cu, Zn,
Cd, Pb, Ni, Co, As, Se, Sb, Hg etc.).

Visual study of leaf shapes and definition of the indicator of FA with 5 morphological
characters, based on measurements of the leaf blade were carried out. These features
characterize the stability of forming leaf. Environmental quality was assessed on a points
system in according to the measure of fluctuating asymmetry of higher plants. Extras was
investigated the frequency of occurrence of small non-hereditary abnormalities from the
normal structure and venation of leaf blade — fenodeviants, such as uneven edges of the
base of the leaf blade, unpaired first vein of the second order, the presence of additional
veins of the second order on one side, dichotomic branching of veins of first or second
order (pictures 1 and 2). There were selected and studied about 1500 leaves.
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Evaluation criteria by graduation of
Shadrina, 2003.
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Picture 1 The structural features of the leaf blade and leaf fenodeviants of birch
growing in the area of gold mining enterprises’s influence

“ A I AL I

1- not bent 2-is bent to the left; 3 - bent
to the right; 4 - "dovetail"
Picture 2 Examples of the "deformation" on the top of the leaves of birch, selected at
the site of gold mining enterprises

Comparison of geochemical associations of general and dust pollution of birch leaves
and shoots allowed us to estimate contribution of aerogenic component of to the overall
pollution of plants, and also to establish a list of items entering the plant mainly due to
aerogenic transfer or due to root nutrition. Been isolated and quantified aerogenic
migration flows of HM in the area of gold mining enterprises’s influence.

Therefore, the atmosphere monitoring system of the HF enterprise may be
supplemented by the bioindicational method, based on the evaluation of the pseudo-
symmetry features of plant objects, as well as the fenodeviant signs of variability. The
value of this method significantly increases the development of quantitative criteria of local
and regional environmental regulations.
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Mcnonb3oBaHue MMKpOGMOﬂOFM‘-IECKMX nokasareneu ans MOHUTOPUHTIA
no4B Haa noA3eéMHbIM XpaHunuiem npupoaHoro ra3a
TatbsaHa Noneuwlyk, Amutpuin ee., EkatepuHa Nnewakosa, Muxann PelleTHUKOB

CapaTtoBckui rocygapCcTBeHHbIN yHMBepceuteT nmenun H.IM. YepHbiwesckoro, Capartos, Poccus,
tanya.poleshchuk.93@yandex.ru

[obblya, TpaHCNOPTUPOBKA M XpaHEHWUE NPUPOLHOro rasa NPUBOAUT K 3arpsi3HEHUIo
oKpyxatwen cpegbl. OTOMy CnocobCTBYeT yTedka rasa M3 MCKYCCTBEHHbIX ra30BbiX
3anexen. Murpaumss meTaHa, OCHOBHOrO KOMMOHEHTa MPUPOAHOro rasa, M3 nnacra-
KOonnektopa N0 CUCTEME BEepPTUKANbHOM W FOPU3OHTANbHOW  TPELLUMHOBATOCTU
reoniormyeckmx CTPYKTYp CnocobCTBYyeT yBENUYEHMIO ero KOHUEeHTpauuu B aTtmocdepe.
BaxHylo ponb B perynvpoBaHun NOTOKOB METaHa UrpaeT MOYBEHHbINA MOKPOB, B KOTOPOM
NpoucxoauT MUKpoBMonornyeckoe okucrieHme 3Toro rasa. [lpouecc MeTaHOKUCHeHUs
CHWXXaeT BblAeNeHne MeTaHa, HO B TO e BpeMsi NPUBOANT K YBENNYEHUIO KOHLIEHTpaUmmn
YrNeKUCoro rasa B NoYBe M ero aMnuccumn B atMmocgepy.

Llenbto wuccnepoBaHns daBunacb OGuoguarHoctvka nodB  Hag  CTenHOBCKMM
noa3eMHbIM  XpaHunuwiem npupogHoro rasa (CapatoBckass 065.) € MOMOLbIO
Mukpobuonornyeckoro aHanusa. B xoge paboTtbl oueHuBanucb: oblias YMCNEHHOCTb
reTepoTpodHbIX  MuKpoopraHnamos (OYI'M), konm4yecTBO yrrneBOAOPOLOKUCIAOLMX
MukpoopraHmamoB (YOM) n metnnotpodHbix BakTepuin B nodYBeHHbIX obpasuax. Takxke
pewanacb 3agada no BbISBMNEHUO B3aUMOCBA3W Mexay  (OU3MKO-XUMUYECKUMMU
nokasaTensamMu noYBeHHbIX 06pasLoB, 0TOOpaHHbLIX Hag NOA3EMHbIM XpaHUNMLLEM rasa, U1
YUCIIEHHOCTbLIO UCCNeoBaHHbIX (PU3MONOrMYeckuX rpynn MUMKPOOPraHN3MOoB.

B nccnepoBaHHbIX HaMy nNpobax nouYBbl Ha4 NOA3EMHbIM XpaHunuwem raza OYUlrM
Obina Ha 1-2 nopsiaka MeHblue, YeM B obpasuax C KOHTPONbHOW TEPPUTOPUM, YTO MOFNO
CBMOETENbCTBOBATb O BO3MOXHOM TOKCUMYECKOM OEWCTBUWM  YrNEeBOAOPOAOB  Ha
mMukpobuoty. CogepxaHme YOM B npobax coctaensino oT 2 Ao 39x10° KOE/r noysbi.
Honsa yrnesogopogokucnsawwmx 6aktepun B OUI'M 6bina o4YeHb BbICOKA, B HEKOTOPbIX
npobax no4sbl YncneHHoctb YOM 6bina Bbiwe, YeM reTepoTPOdHbLIX MUKPOOPraHU3MoB,
YTO MOXET BbITb CBA3AHO C CENEKTUBHbIM BO3AENCTBMEM YINEBOOOPOLHbIX CybCTpaToB.

YncneHHOCTb METUNOTPOMHLIX MUKPOOPraHM3MOB BapbupoBana B obpasuax noysbl
ofT 6 pgo 60x10° KOE/r nouebl. B psage Mo4YBEHHbIX 00pasuoB coaepxaHue
METUNOTPOMPHBIX MUKPOOPraHM3MoB ObIflo BbIlWe, YeM reTepoTPOdHbIX. AT 0bpasubl
TaKkKe XapakTepu3oBanucb n Gornee BbICOKOW YUCIIEHHOCTbIO YrieBO4OPOAOKNCASAIOLLMX
GakTepuin. B oOTAenbHbIX BapuMaHTax KOMMYECTBO METUNOTPOMHBLIX MUKPOOPraHM3MOB
ObINO BbILE, YeM YrNEeBOAOPOAOKUCTIAIOWNX (B CpeaHeM B 2 pa3a), YTO CBMAETENbCTBYET
O pasBMTMM B NOYBE HE TONbKO (PaKynbTaTUBHbLIX METUNOTPOGOB, HO MU OBNMraTHbIX. ATO
ABNSAETCA KOCBEHHbIM O0Ka3aTenbCTBOM HanuuMs B No4YBe, B BEPXHEM FOpPU3OHTE Haj
NOA3EMHbIM  XpaHWnNUuwiem rasa, MeTaHa. BblgeneHHble Hamm no  pesynbTartam
MUKpobMonormyeckoro  aHanuaa  npobbl  MOYB,  OTNMYAKOWMECH  MOBbLILEHHbIM
cogepXaHnem  MeTUMNOTPOHbIX W yrieBogopoaokucnawowmx  b6akrepuin,  Obinu
NOKanu3oBaHbl HENOCPEACTBEHHO HaL, CTBOSIOM ra30BOW CKBaXXUHbI U XapaKTepu3oBanuchb
NONOXUTENbHLIM PEAOKC-NOTEHLNIOM.

B uenom, Mukpobuonornyeckum aHanu3 noyBbl Hag MNOA3EMHbIM XpPaHUMULLEM
NPUPOAHOrO rasa BbigBMN B psge obpasyoB 0OCOBEHHOCTM B coOepXKaHuu
MUKPOOPraHM3MOB UHONKATOPHbIX (OU3NONOrMdecknx rpynn (yrneBogopoaoKUCASOWmMX U
MEeTUNOTPOMHBIX), KOTOPbIE NMO3BONSOT FOBOPUTL O MOCTYNIEHMN METaHa B BEPXHME CIIOM
NOYBbl, BO3MOXHO, BCreACTBME HapYLLUEHMS YCNOBUA XpaHEHNS rasa.
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Several Plant Species Growth Dynamics in Different Conditions of Soil
Pollution by Oil Product

Ekaterina Popkova
Peoples' Friendship University of Russia, Moscow, Russia, lapilapka@yahoo.com

Oil spill and oil products make integrated effect on the soil and a vegetational cover
and leads to changes of structure and morphological, physical, chemical and biological
properties of soils. The main impact on the soil is made by high-gravity oil. That's why
new, effective way of soil treatment is required, including methods of phytoremediation.

The purpose of this work is to study depending on pollution rate of oil products in the
soil. During the experiment germinative capacity of seeds and plants growth dynamics
were estimated.

To carry out the experiment 50 seeds of four species: oat (Avena sativa L.),
buckwheat (Fagopyrum esculentum F.), marigold (Tagetes erecta L.), pea (Pisum sativum
L.) were planted into the soil polluted with high-octane gasoline (92) at 1 and 3%
concentrations and also into the soil without pollution (reference). Watering was made by
necessity. The experiment lasted 3 months.

Obviously at 1% pollution, in comparison with control plants, pea was more
suppressed (Tab. 1). By the beginning of August its growth almost stopped. On the
contrary, in control group stable dynamics of growth was observed till the end of
experiment. At 3% polluted soil the dynamic of growth was very low till the beginning of
August, and then plants have died. To sum up, pea has high sensitivity to petroleum soil
pollution, which can affect its growth and finally cause death. Germinative capacity of
seeds was 76% in the reference group, 42% at 1% polluted soil and 34% at 3% polluted
soil.

In growth dynamics of buckwheat in comparison with control plants essential
deviations were observed. The plants’ growth was slow (Tab. 1). It is obvious that at 3%
polluted soils strong suppression of plants was observed, and at a final stage of
experiment difference of height with reference group was about 35 cm. At 1% polluted
soils plants’ suppression has also occurred. Germinative capacity of seeds in the
reference soil was 48%, at 1% polluted soil — 18%, at 3% polluted soil — 22%.

From the initial stage of experiment till the middle of summer the growth dynamics of
marigold in reference group, and marigold growing on the polluted soil was quite the same
(Tab. 1). However further an essential difference in growth was noticed. In general, plants
at 1% polluted soil as well as at 3% polluted soil were growing approximately equally. In
August growth of marigold at 1% polluted soil proceeded while at 3% polluted soil growth
has merely changed, and from the middle of August almost stopped. Petroleum pollution
makes an adverse effect on growth of marigold, however despite the slowed-down growth
of plants the death isn't observed. Germinative capacity in the reference soil was 60%, at
1% polluted soil — 50%, at 3% polluted soil — 14%.

It is obvious that from all introduced plants the minimum deviations of growth
dynamics is observed for oat (Tab.1). Height difference with reference group at 1%
polluted soil is approximately 5-10 cm, however stable dynamics proves that plants are
stably growing in such conditions. Essential deviations in growth are observed in
comparison with reference group and plants at 3% polluted soil. At the initial stage of
experiment plants were strongly suppressed and as a result up to the end of July the
growth of plants almost stopped. During the subsequent periods the increase in growth
was observed, and by the end of experiment the height of plants at 3% polluted soil, as
well as plants at 1% polluted soil was approximately identical. We can observe high
resistance of oat to oil products pollution of soils. Besides, oat has shown high germinative
capacity of seeds in reference group — 70%, at 1% polluted soil — 60%, at 3% polluted soil
—40%.

225



Table 1. Dynamics of the height (cm) of some plants species in different condition of
petrolic soil pollution

Date 276 047 117 187 257 018 088 158 228 29.8 059 129 14.9
Pisum sativum

Control 4 6,5 16 28 36 40 44 49 52 58 60 60 60

1% 3 4,5 10 13 17 23 235 24 24 246 25 25 25

3% 1,5 3 6 8 10 13 - - - - - - -
Fagopyrum esculentum

Control 3 4 25 37 47 50 53 55 575 59 618 64 64

1% 1,5 2 10 13 16 20 23 25 255 26 27 28 28

3% 1 3 3 3,5 4 5 6 8 10 12 14 14 14
Tagetes erecta

Control 1,5 2 10 20 22 225 23 26 31 36 41 47 48

1% 1,5 2 3,5 6 7 8 11 14 16 17 19 23 25

3% 1 1,5 2 3,8 5 8 9 11 11 13 14 14 14

Avena sativa

Control 3 8 20 30 44 48 50 50,7 52 52,7 53 53 53

1% 3,5 6,5 14 25 30 35 38 40 42 436 45 45 45

3% 2,8 4 4,5 5 6 12 16 24 28 36 41 43 44

In the conditions of oil pollution all studied plants species have demonstrated
suppression and reduced germinative capacity. Germinative capacity reduces with
increase of soil pollution by oil products degree. High growth dynamics is shown by oat
and marigold. The buckwheat is in intermediate position. The greatest suppression was
observed for pea.
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OueHka (*)MTO- n UIUTOTOKCUYHOCTU NOYBLI C TEppUTOPUN
CemMunanaTuUHCKOro AAepPpHOro ncnbitTatTesqibHOro NoJiuroHa (Ka3aXCTaH)

MsTkoBa C.B.", Mepacbkun C.A% Yaanosa A.A."2

"MHcTuTyT aTomHoi sHepreTukn (MATO HUAY MUDU), O6HUHCK, Poccus

2I/IHCTl/lTyT CenbCKOX035UCTBEHHOM paguornorun n arpoakonorun (BHUNCXPADI), OGHUHCK,
Poccusa

B pabote npeacrtaBneHa oOueHKka  TOKCUMYHOCTM MOYBbI C  TeppuTopun
CemunanaTUHCKOro ucnbiTatenbHOro nonvroHa (KasaxcraH) metoqom GMOTECTUPOBaHUS.
C 97101 Uenbo oueHMBaNMCb MOpPoOMeTPUYECKME U LMTOreHETUYECKNE NoKasaTenm CeMsIH
nyka penyatoro (Allium cepa). Pesynbtatbl TECTUPOBaHMS NO3BONSAIOT BbIAENUTb YYaCTKM,
XapakTepusylLwmecss rnposiBlieHNEM  BbICOKOrO  YpPOBHS  TOKCUYHOCTUM. W3 Bcex
MCNONb30BaHHbLIX B paboTe TecT-cucteM Hambonee WHMOPMATUBHOM ABMSETCH aHanu3
reHeTU4ecKux apeKkToB B KreTkax KOPHA NPOPOCLUMX CEMSH.

Ha CemunanaTtuHckoM ucneitatensHoM nonuroxHe (CUIM) B cepeguHe 20 Beka 6bino
npoBegeHo 113 BO3QYLUHbIX M HAa3eMHbIX SA4epHbiX B3pbiBOB. OCHOBHOM BKnag B
paguoakTuHoe 3arpssHeHne CUI BHecnn Ha3eMHble U 3KCKaBaUWOHHbIE (NOA3EMHbIE C
BbIOPOCOM rpyHTa) siAepHble B3pbiBbl. KCNEPUMEHTarbHble UCCNegoBaHNS MOKa3bIBatoT,
4YTO Ha JaHHOW TeppuTopun UmetloTes yyacTkm (“OnbiTHoe none”, “bananaH’), 4ns KOTopbIX
XapakTeEpPHO  BbICOKOE  codepxaHwe  OMOonorMyeckn  3HauMMbIX  [OSITOXMBYLLMX
PaaVOHYKNMAOB U TSHXKEmNbIX MeTanfnoB B rnoyse. buotectupoBaHve B 3TOM Ccry4vae
NO3BOSIIET KOMMMEKCHO OLEHUTb KayeCTBO OKpyXalLlen cpefbl U NPUrogHOCTb ee Ans
obuTaHuA B nokasaTtenax, umerowmx 6nonornyeckmin CMbic.

Llenb HacTosLwen paboTbl 3akrnoyanacb B OLeHKe TOKCUYHOCTM NOYBbI C TEPPUTOPUN
CemMmunanaTUHCKOro €4epHOro ucnblTatenibHOro nonuroHa metogom Allium-tecta wm
onpegeneHnn creneHn MHEPOPMATUBHOCTU ITOM TECT-CUCTEMbl AN 3KONOrM4Yeckon
OLEHKWN COCTOSAHUSA NOMUIoHa.

BuotectupoBaHne obpasuoB noysbl CemMmnanaTUHCKOro UCNbITaTeNbHOro MOSNIoHa
NpoOBOAUIIOCL C UCMNONb30BaHWEM CeMsH nyka pendyartoro (Allium cepa). TecTupyemyto
NoYBy packnagbiBanv B B Yawku [leTpu, TonwmHa cnod npu atom gocturana 0,8 cm,
YBNAXHANN  OACTUNNMPOBAHHOM  Bogon. B kayectBe  kOHTponbHOro obpasua
MCcnonb3oBann yHMBepcarnbHYy0 CMecb ans paccagbl “Terra-vita”. CemeHa B konuyecTtse
100 wTyK packnagbiBanM MNo MNOBEpPXHOCTU nouBbl. Yawku [leTpy nomewanics B
Tepmoctat npu t=22°C. Bpemsa 9KCnosvuum CcOCTaBndaAno 72 4yaca, MNOBTOPHOCTb
3KCnepuMmeHTa TpexkpaTHad. [lo  OKOHYaHMM CcpoKa  3KCMo3vuMM  NoACYUTbIBaANuU
KONIMYECTBO MPOPOCLUMX CEeMSH Ha TpeTbWM CYTKU, (UKCUPOBaNM MomnoAble KOpeLLKu
anvHon 5-10 mMm B cmecum cnmpTa WM yKcycHou kucnotbl (3:1) ana nocneaytowiero
LUUTOreHeTMyeckoro aHanmusa. LutoTokcnmyHoCTb nNpob BOAbI M MOYBbLI OULEHMBANU Mo
N3MEHEHNIO  MUTOTUYECKOW  aKTUBHOCTW  KINETOK KOPHEBOM  MepuUCTEMbl  JlyKa.
[eHOTOKCUMYHOCTL 06pa3LoB BOAbI M MOYBbLI OLLEHMBANKU No YyactoTe abeppaHTHbIX aHa- n
Tenodgas, Habnogaembix B NEPBOM MWUTO3E B KOPHEBOW MepucTemMe nyka. AHanus
cnektpa abeppauuni NPoOBOAUNKN C BblAENEHNEM XPOMATUOHbBIX, XPOMOCOMHbIX, FEHOMHbIX
N neTanbHbIX HAPYLLUEHWNA.

MapanenbHONbHO ©OblN NOCTaBfieH 3KCNEPUMEHT MO oOueHKe (UTOTOKCUYHOCTU
noysbl. B kauecTBe MHPOPMATUBHOIO NoKasaTerns NCNonb30BannCcb pasmepbl NPOPOCTKOB
Ha 7-e cyTku. o pesynbTaTaM 3TOr0 3KCMEpPUMEHTa paccyuTbiBanCa KoagUUMNEHT
PUTOTOKCUYHOCTM NOYBbI MO hopmyne:

Mxm()%,
LO

roe Lo, — AnvHa onbiTHOro obpasua; Lx— AnuHa KOHTponbHOro obpasua.
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Pesynbtatbl oueHKM MOP(POPU3NONIOrMHECKUX U LIMTOrEHETUYECKUX MoKasaTenemn
npeacTtaBneHbl B Tabnuue 1. Cpegn Tectupyemblix 06pasuoB No4vBbl MOYTU BO BCEX, 3a
ncknoyeHmem yyactka 4 (Ol4) onbiTHOro nongd, HabnwgaeTca HM3Kass BCXOXECTb CEMSIH
MO CPaBHEHUIO C NOKasaTenemMm KOHTPONbHOW rpynnbl. B noyBeHHbIX 06pa3uax ¢ y4acTkoB
2 (OnbiTHOe none) un b1, b2 (bananaH) BCXOXeCTb CEMSH NyKa B 2 -2,5 pasa HMXe YeM B
KOHTpOnbHOM obpasLe.

Tabnuua 1. Nokasatenun oueHkn PuTo N LMTOTOoKCMYHOCTM NouBbl CATT

Mpoba BcxoxecTb, % KoadhpumuneHT MwuTOoTU4ECKM NHOEKC, YacToTa
PUTOTOKCUYHOCTH, % abeppaHT.
% KNeTokK, %
om 63+4* -33,18 10,17 £ 0,77 3,73 £ 0,99*
onz 4118 * -48,65 9,18 £ 0,79* 23914
ons 44+5* -43,44 8,63 + 0,69* 5,16 £ 1,75*
on4 7414 -26,75 10,56 + 0,86 2,13 +1,04
b1 4117 -32,94 8,23 +0,47* 6,17 £ 1,79*
B2 2514* -29,97 8,76 + 0,55* 3,78 £ 1,25*
B3 52+10* -3,77 9,17 £ 0,63* 2,72 +1,04*
KoHTp. 7715 0 12,35 1,8 0,77 £ 0,63

AHanu3 pocToBbIX MPOLECCOB CEMsIH Nyka Mnokasasn, 4To pas3mepbl NPOPOCTKOB B
OONbLWNHCTBE BapuUaHTOB TECTUPOBAHUSA MEHbLUEe YeM B KOHTPOrbHOM. KoadhdpumumeHT
(PUTOTOKCUYHOCTU UCCriedyeMblX NMOYBEHHbIX 06pa3L OB CBMAETENLCTBYET O HEraTMBHOM
BMUSHMM KOMMOHEHTHOrO COCTaBa Ha HavanbHble pOCTOBble npouecchbl. BennuuHa
AOCTOBEPHO 3HAYMMOro NposiBfieHMss PUTOTOKCUYHOCTU HaxoauTca B npegenax oT 26 go
48%.

Peructpupyemble B xode WCCNedoBaHUS LUTOreHeTMYecKMe rokKasaTenn Takke
CBMAETENbCTBYIOT O MNPOSABMEHUM TOKCUYECKMX 3PIEKTOB y pacteHus. MutoTudeckas
aenpeccusi oTMedYeHa npu TecTUpoBaHMM 06pasLoB MOYBbI C TEXHUYECKOW MoLiagku
bananaH 1 y4actkoB 2,3 OnbITHOro nons. AHanmn3 XpOMOCOMHbIX KOMMNEKCOB AENSALNXCA
KNeToK NO3BONUI BbIABUTb 00pasLbl MOYBbI C BbICOKMM YPOBHEM MyTareHHOW aKTUBHOCTU
BO3gencTByoWwmnx daktopoB. K HAM MOXHO oTHecTu nouBy ¢ ydacTtkoB O3 n b1. Kpome
TOro, TecTupyemble obpasLbl pasnuyaroTcs 1 No xapakTepy Habnigaembix HapyLweHUn B
knetkax. lpu uccnegosaHun nousbl ¢ TeppuTopum OnbITHOro nona 6onblias 4vacTb
abbepaumii OTHOCUTCH K XpOMaTuAHOMY Tuny, POPMUPYIOLWNX OOUHOYHbIE MOCTbI (33-
58 %). HapylwweHusa Takoro Tvna KnetoyHasa cuctema cnocobHa BocCTaHaBnmBatb. [ong
HabnogaemMblx neTanbHblX WM3MEHEHUW KNeToK B BapuaHtax ¢ OnbITHOro nond He
npesblwaet 15 %. [Ons noyBeHHbIX 00pasuoB C TexHuyeckom nnowanku bananaH
3aperMcTpupoBaH BbICOKMI MOKasaTeflb reHOMHbIX HapylweHun B xoge mutosa (32-44%).
CnepoBaTtenbHO, KOMMOHEHTHbIA COCTaB 3TUX MOYB MOXET CnocO6CTBOBAaTbL HAKOMIEHUIO
reHeTUYECKN M3MEHEHHbIX KMEeTOK B MOMyMsuMsaX OpraHM3MoB, HENnocpeacTBEHHO C HUM
KOHTaKTUPYHOLLUX.

Taknum obpasom, nosydyeHHble pesyrnbTaTthl eLle pa3 NnoaATBepXKaaT 3(PPEeKTUBHOCTb
ncnonb3oBaHus Allium-Tecta B OUEHKE 3KOSIOTMY4EeCKOro COCTOAHUA  TEeXHOreHHO
3arpsi3HeHHbIX TeppuTopun. brotectposaHme obpasLoB NoyBbl € y4acTkoB 2,3 OnbITHOro
nonsa wn c yvactkoB 1,2 —bananaH nokasano BbICOKYO CTEMEHb (PUTOTOKCUYHOCTU W
LMTOTOKCUYHOCTU. W3 BCex WCNOoNb30OBaHHbIX B paboTe TecT-cuctem Hambonee
NHOPMATUBHOM SBNAETCS aHanmM3 reHeTUYecKnx adppeKToB B KNeTKax KOPHA NMPopOCLLnNX
CEMSIH.
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OnbIT UCNONb30BaHUA 3KCNpecc-meToaa 6uoTecTMpoBaHUA
TOKCUYHOCTU TalbiX CHEroBbIX U NeAo0BbIX BOA NO rmbenu
pakoobpa3sHbix Ceriodaphnia affinis Lilljieborg

PbikoB A.B., AnekceeHko W.B., AnekceeHko A.B., Bacunbuyk [.10., Bonobaes A A.,
KoctuH A.C.

Kacpegpa reoxumnn nangwiagToB 1 reorpadumn Nnovs reorpadudeckoro pakynsteta, MockoBckui
rocygapcTBeHHbIN yHUBepcuTeT umeHn M.B. JlomoHocoBa, Mockea, Poccus, 88nujabes88@mail.ru

CHeXHbI NOKPOB SABNAETCA YYTKUM MHOMKATOPOM 3arpA3HeHMs aTMOC(EepHOro
BO3dyXxa M TPagULMOHHO pacCcMaTpuBaeTCA B Ka4yecTBe AENOHMpYloWen cpegbl npu
3KOS0ro-reoxmmmyeckon oreHke ropogos [1]. OueHka TOKCUYHOCTM CHErOBbIX BOA KpanHe
Ba)kHa ANs onpeaeneHnss TEXHOreHHOro BO3AENCTBUA Ha OKPYXKatoLLyto cpeny BCcneactane
nonagaHus 3TMX BOL B MO4YBY, NMOBEPXHOCTHbIE, FPYHTOBbIE M MOA3EMHble BOAbl, YTO
BMUSIET HA UX XMMUYECKNIA COCTaB.

B pamkax 3aumHen akcneguumm kadenpbl reoxmumMmnmn naHawadToB U reorpadumn noys
reorpadudeckoro akynoteta MIY mm. M.B.JlomoHOCOBa NO 9KOMOro-reoXMMmM4ecKom
OLIeHKe 3arpsi3HEHUSI CHEXHOro MoKpoBa ropoda YnaH-YOd9 W ero OKpPeCTHOCTEW,
npeanonaranocb GMOTECTMPOBAHWE 4YacCTU CHEroBbiX MPO6 Ha OCTPYH TOKCUYHOCTb B
COOTBETCTBUN C «Pykogodcmeom o ornpedeneHuto mMemoooMm 6buomecmuposaHusi
moKcu4yHocmu 800, OOHHbLIX OMIIOXEHUU, 3agpAsHAWUX eewecms U 6yposbix
pacmeopos», YyTBepXAeHHbIM MWHUCTEPCTBOM MNPUPOAHBLIX PECYPCOB U 3KONOrmn
Poccunckon ®epepauun 27.04.2001 [2]. MNpobbl cHera GbIM 0TOOpaHbLlI B NepBOn Aekaae
deBpana no BCeEW Tepputopun ropoda (yuuTbiBanocb yHKUMOHANbHOE 30HMPOBaHME
ropoga), a Takke 6bln oTobpaH nes ¢ o3epa bavikan (Bcero — 17 npo6). B npegsaputenbHO
noAaroToBneHHble Npobbl 3anyckanucb opraHmambl Buga Ceriodaphnia affinis Lillieborg, n
nocne onpeaeneHHOro cpoka nposoauscs nogcyet normbwmx. B cnyyae, ecnn normbimnx
ocobeir 6bino 6onee 50%, npoba Ha3biBanacb OCTPO TOKCUYHOWN.

3 n3 17 npob6 okasanMcb OCTPO TOKCUYHbIMW. YCTAHOBMNEHO, YTO CMEPTHOCTb
OpPraHM3MOB HE 3aBUCUT OT COAepXaHua Tskenblx meTannoB (B YactHoctn, Mo, Pb, As,
Cd), pacTBOpPEHHbIX MNOMULUMKIINYECKMX apoMaTUYEeCKNX YrneBoaopoaoB. JletanbHOCTb
OpraHn3moB Koppenupyet ¢ Haubornee HU3KMMKU 3HaYeHUsMKU pH, 4To, B CBOK O4vepenb,
NPeAnoNoXNTENBHO CBA3AaHO C  LUMPOKMM OTHOLIEHME CcynbdaToB K xropugam B
MakpococTaBe aHanusvpyembiX BoA. [daHHble npobbl MpUypoYeHbl K MOBbILWEHHbIM U
HEe3aTPOHYTbIM XO3ANCTBEHHON AEATENbHOCTBLIO y4acTkam TeppUTOpMmM ropoga YnaH-Yaa.
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2. Kysbmuny B.H., Cokonosa C.A., KpanHiokoBa A.H. PykoBoacTBo no onpeaeneHuto
MEeTOAOM OMOTECTMPOBAHMS TOKCUYHOCTU BOA, AOHHbLIX OTMOXEHUN, 3arps3HALWMX
BeLlecTB u 6ypoBbix pactBopoB. M.: POOUA, HNA-Tpupoaa, 2002. — 118 c.
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The Instrument Study Bioassay Methods of Soil Extracts

Anna Velichko, Igor Zakharov
Saint Petersburg Electrotechnical University "LETI"

The relevance of the study of soil. Bioassay is effective method for estimating the
potential danger of chemical, physical or biological effects on soil [1]. Bioassay is based on
the use of laboratory-grown test-objects that have registered changes of biologically
important indicators — test-reactions. To reduce the complexity of monitoring and ensuring
bioassay obijectification used specialized equipment. Widespread is used of aqueous
media for biological testing devices have received a devices "Biotester" to monitor the
reaction of chemotaxis ciliates.

In this paper we present a new method based on an instrumental device "Biotester-
2." The method is based on measuring the response to chemotactic ciliates on extract
soils of different mineral composition.

Materials and equipment. We used two different types of mineral soil composition
(Fig. 1), the medium Lozin-Lozinsky, aqueous solution of NaCl (10%), polyvinyl alcohol
(5% solution), plastic photometric, cuvette 10*10*40 mm, pipettes, flasks, paper filters TU
6-09-1678-95, device "Biotester-2", microscope MBS-12.

400 H Soil for
= cactus
o
E 300 Morris Green
c
2 200 i Universal
ElOU primer
g «CKopan
o 9 NOMOLLb»

Nitrogen (NH4 Phosphorus Potassium
+NO3) (P205) (K20)
Soil components

Figure 1. The composition of the soil.

Preparation of the test object. Ciliates P. caudatum cultivated in a medium Lozin-
Lozinsky. Baker's yeast are used as the feed. The migration method is used for clearing of
infusoria from the yeast and the products of metabolism. The concentration of ciliates was
3000 cells/ml.

Preparation of the sample. Preparation of water extract of soil [2] is comprised by
mixing the dry and cool soil with a medium Lozin-Lozinsky (in a ratio of 1 gram of soil in 5
ml medium), and filtered through filter paper.

The experiment is based on the formation of chemotactic response of ciliates to the
aqueous extract of soil.

Ciliates (1.6 ml) and a solution of polyvinyl alcohol (0.8 ml) are introduced in vertical
cuvette and mixed. Then a layer of a test sample (1.6 ml) is applied on top of mix. Control
of infusoria chemotaxis is performed on the device after 30 minutes, which allows to detect
the moving ciliates in stained and muddy soil extracts.

Processing. Toxicity index calculated by the formula (1)

T=(1-12)/11

where 11 12 - averaged over 30 readings on the instrument "Biotester-2" for the
control and the test sample, respectively.

Results of experiment. Fig. 2 shows the toxicity index to 2 soil extracts.
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Figure 2. Results of experiment.

Discussion of the results of the experiment

This work is the approbation of the ability to control the toxicity of soil extracts on the
chemotactic response of ciliates. The modernization of the method was required for
adaptation to device measuring.

Reactions of ciliates P. caudatum on two soil extracts can be explained by the
difference in the concentration of nitrogen. If we consider of the formation of the activated
sludge, we can see a decrease in the population of ciliates in an environment with a large
amount of nitrogen, but phosphorus content is only increased inhibits their growth [3]. It
should be noted that the pH of both kinds of soil close enough (5.0 - 6.5).

However, this method is required further investigation, taking into account the
influence of soil components on P. caudatum.

References

1. Terekhova V.A. Biotesting Of Soil: Approaches And Problems / Soil Science,
2011, Ne 2, p. 190-198. (in Russian)

2. The Procedure Of The Device "Concentration Meter BIOTESTER-2." GOST R ISO
5725-6-2002. (in Russian)

3. Sokolsky A.F., Tyumentseva O.V. Influence Of Abiotic Factors On The Biocenosis
Of Activated Sludge Treatment Facilities // Scientific Potential Of The Regions On The
Service Of Modernization. 2013. Ne2 (5). S. 121-125. (in Russian)

231



The Possibility of Using the E. crypticus Toxicity Test for Assessment
of Natural Soils
Erik Zainulgabidinov', Andrey Petrov’

'Research Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan Academy of
Sciences, Kazan, Russia, comp05@mail.ru

The enchytraeid toxicity test has gained wide acceptance by soil ecotoxicologists
since the release of document No. ISO/16387 by the International Standardization
Organization (ISO) in 2004. The test was originally intended for use with OECD artificial
soil or similarly formulated USEPA Standard Artificial Soil. Physical and chemical
properties of these standard soils (samples?) often do not represent the diversity of
properties of natural soils and can be inadequate surrogates of exposure conditions of soil
biota in the field.

One test species were used in our studies, including E. crypticus Westheide and
Graefe 1992. Test species were maintained in laboratory cultures. The culture was kept in
an incubator at 22 + 1 °C. Soil moisture level was adjusted to 60% of the water holding
capacity. Cultured E. crypticus were fed twice each week with ground oats spread on the
soil surface.

A total of six natural soils types representing a wide range of properties (selected
physical and chemical properties of test soils: pH, organic matter (OM), textures), were
tested in our studies. These soils were: loamy sandy podzolic soil (S), loamy sandy soddy-
podzolic soil (SPLs), loamy soddy-podzolic soil (LSP), silt loam alluvial soddy soil (AS),
easily clay alluvial meadow (AM) and loamy gray forest soil (GF).

Survival of adult E. crypticus was > 80% and ranged from 87 to 97% and was not
significantly different (P > 0.05) between all tested soil type. Juvenile production by
E. crypticus varied among soil types but met or exceeded requirements of ISO test.
Reproduction was generally greater in natural AS and GF soils with higher clay content.
The SPLs, LSP and AM soils supported the lowest reproduction rate. In addition to high
OM content, AM soil also had the highest sand content (88,5%), which could affect the
performance E. crypticus. Generally, no single soil constituent could explain the variability
in reproduction of E. crypticus.

Results of our studies showed that adult survival and juvenile production by
E. crypticus in all soils tested complied with validity criteria for negative control as given in
the ISO guideline. This species can be used for chemical toxicity testing in natural soil
types that have properties within the following ranges: 4,5 - 6,3 pH; 2,7 - 5,7% OM; 5,5 —
41,2 % clay, and is a preferred species when assessment objectives include natural soil
types that support higher bioavailability of chemicals of concern.
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Application of Express Phytotest for Estimation of Bioremediation of
Petroleum Contaminated Soil
L.V. Zinnatshina'?, V.S. Yatsenko?, G.K.Vasilyeva'?

"Pushchino State Institute of Natural Science, Pushchino, Russia, Lohmataya_sova@mail.ru
?|nstitute of physicochemical and biological problems in soil science RAS, Pushchino, Russia

Present days, crud oil and petroleum products are the priority environmental
contaminants as in Russia and in other developed countries. These contaminants are
mostly accumulated in soil, and the volume of the contaminated soils grows every year.
Due to great areas of the polluted soils, the most widespread approach for those site
cleanings is in situ bioremediation when the soil is treated just on the contaminated site
without excavation. For accelerated degradation of the pollutants, optimal conditions
should be created for maximal activity of degrading microorganisms. They are: soil
plowing, adding of mineral or organic fertilizers, ameliorants (adsorbents and others),
sometimes, inoculation of degrading microorganisms with biopreparations. Due to
heterogeneity of petroleum contaminants and variation of soil properties, bioremediation is
high specific technology, and individual approach should be created for every new
contaminated site. Besides, highly contaminated soils are toxic for degrading
microorganisms and there is some risk for leaking of the contaminants out of the treated
zone. Recently the approach of adsorptive bioremediation was created for cleaning of
highly contaminated soils. It is based on the use of activated carbon and other adsorbents
for reduction of soil toxicity for degrading microorganisms (as inhibited inoculated).
Besides, the adsorbent localizes toxicants in the treated layer of the soil preventing their
penetration into natural waters (Vasilyeva et al., 2013; Yatsenko et al., 2014; Semenyuk et
al., 2014).

To identify the optimal conditions for the soil treatment, the preliminary laboratory
experiments are carried out, where dynamic of soil decontamination is determined to find
out the needed dose of adsorbents, fertilizers, etc. Due to high complexity of chemical
analyses, an integral toxicity could be measured with the help of biotests. Earlier we
developed the express phytotest based on determining germination of white clover seeds
(Trifolium repens L.). The approach is highly sensitive to soil contaminants, simple and not
time consuming. The examples of this method application will be presented for estimation
of soil toxicity during experiments on adsorptive bioremediation of soils contaminated with
petroleum, diesel fuel and spent motor oil.
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BnusaHune AHTUCTPECCOBbLIX PerynaTopoB pocCTa ryMM
Ha NPOAYKTUBHOCTb MNLUeHULUbI

B.N. KysHeuo0B, AnpekTop

P.I". TvnbmaHoB, K.C.-X.H., 3aM. AUpeKTopa

@.M. [laBneTLmH, K.C.-X.H., BeAyLUNN HayYHbIN COTPYOHMK
HBIM «bawlHkomy, Yha, Poccua

Hay4Ho-BHeapeH4eckoe npegnpuatve «bawWHkom» ¢ 1992 roga 3aHuMaeTcs
pa3paboTkon ¥ NpOM3BOACTBOM TFyMWHOBabIX MpenapaToB. Ham ypanock nony4ntb
npenapat 'ymMyn C YHUKanNbHbIMKU XapakTepucTukamm — BGMOaKTUBUPOBAHHLIN, UMEIOLLNIA
npefernbHyl0 KOHUEHTpauul TrYMUHOBLIX BeLLEeCTB, C OMTMMalsibHbIM MOMEKYNSPHbIM
BECOM N MUKPOISIEMEHTHBIM COCTaBOM.

HaydHble wnccnefoBaHus nokasanu, YTO 3awuTHoe pfencteue [ymm cBA3aHO C
nepecTporMkon MemOpaH pacTuTenbHoM KneTkn. bnarogapss ropmMoOHONOAO06HbLIM
CBOWCTBaM TyYMUHOBbLIX KMCNOT npenapartbl 'ymyu n 'ymmn-M yBenuumBaloT copepxaHue
AaYKCWMHOB M LUMTOKMHUHOB B PacTUTESIbHOW KreTKe, YTO yBEeNn4MBaeT COMpOTMBIAEMOCTb
pacTeHUN TOKCUYECKOMY [OEeNCTBUIO NEeCTULMAOB, a TaK Xe CnocobCTByeT akTuBauuu
MeTabonuyeckon akTMBHOCTM KNETOK, Nnexallen B OCHOBE UX CTUMYMUPYHOLLEro 4ENCTBUSA
Ha pocToBble npouecchbl (daHHble npod. @.M. lWakmposon). CxopHble CBOWCTBA
npenapatoB NPOABMAIOTCA W MPU BAUSAHUM OPYrMX CTPECCOBbLIX (PaKTOPOB BHELLHEN
cpenbl: duanyeckux (kapa, Xomnopn), XMMUYECKUX (3aconeHue, TsXenble MeTansbl,
nectmumapl), bnonormnyeckme akropbl (rpubHble, 6akTepmnanbHble, BUPYCHble 6ones3Hn).

OcobeHHOCTb npenapatoB cepun ['ymnm COCTOMT B TOM, YTO OHM CMOCOBGCTBYHOT
POPMUPOBAHUIO Y MPOPOCTKOB BOMbLUEro YMcna 3apoabllLEBbIX KOPELUKOB, YTO NOBbILLAET
YCTOMYMBOCTb BCXOLOB K BeCeHHe-neTHen 3acyxe. [lpenapaT wucnonb3dyetca Ans
3aMayMBaHuUs CeMsiH, a Takke npu obpaboTke BereTMpyrLmx pacTeHuhn B CMeCcU C
repbuungamm, MHcekTMUMaamMmmn nnn 6e3 HMX ¢ Lenblo YCKOPEHUST POCTOBbLIX NPOLECCOB U
NOBbILLEHNS YCTOMYMBOCTM KO BCEM CTPECCOBBIM hakTopam, B TOM YnUCe 1 repbuumngam.

Mpenapatbl cepym [ymm codetaloT B cebe  pPOCTOCTUMYMMPYIOLWYHO ¢
aHTUCTPECCOBYH aKTUBHOCTb, YTO CMOCOOCTBYET CYLLUECTBEHHOMY CHWXEHUIO YPOBHS
noBpexaaroLwero OencTBma HebnaronpusaTHbIX PakTOpPOB Ha WMHTEHCUBHOCTb POCTOBbLIX
npoueccoB pacteHun [Waknposa, 2001; MNMpycakosa n ap., 2005]. OgHumn 13 Hanbonee
3(P(PEeKTUBHBIX B MOBbLILEHUN YCTOMYNMBOCTU K BUOTUYECKUM N abnoTnyeckum daktopam
cpenbl ABnsTCA npenapatbl cepun 'ymun, 0COBEHHO B COYETAHUN C MUKPOINEMEHTaAMMU
(M'ymun-M) [WasxmeTos un gp., 2000; Hypranuesa v ap., 2006].

M3BeCTHO, YTO B WHPULMPOBAHHOM paCTEHMM MNPOUCXOAUT LOCTAaTOYMHO TeCHoe
B3aMMOAENCTBUE MeXOy pPacTeHUEeM-XO3AMHOM U NaTOreHHbIM opraHusmoMm. B aTom
cnyyae, Kak npaBuno, B3auMMOOEWCTBME HaAYMHAETCA Ha paHHMX 3Tanax pasBuUTUS
pacTeHuss M NpoAoSMKaeTca B rMpouecce BCEro OHTOreHesa, BMNOTb A0 asbl
dOpMMPOBaHUA UM TeHepaTUBHbIX OpraHoB. [1OCKOMbKY pOCT M pasBuUTUE pacTeHUn
KOHTpONMpyeTcss (PUTOrOPMOHANbHOW CUCTEMOM, YYTKO pearupyrolwen Ha U3MeHeHue
YyCNnoBuM npouspactaHns, SICHO, 4YTO WHMUMPOBaAHWE AOOSHKHO HaWTU OTpaXxeHue B
N3MEHEHUN COCTOAHUA 3TOM PEryrsiTOPHOM CUCTEMbl pacTeHUA-xo3anHa. PesynbTaThbl
nccnegoBaHU NoOKasblBakOT, YTO nNpenapatbl ['yMu aheKTUBHO 3alumLLaoT nweHuyy oT
BO3byantensa cgutonatoreHoB (Tabnuua 1).
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Tabnuua 1. 3PPEKTUBHOCTE MMYHOCTUMYNATOPOB NPOTUB BO3OyaAUTENs TBEPLOM

rONoBHU AWeHnL b n BNUAHME nx Ha YPOXXaHOCTb KynbTypbl
(no gaHHbIM P.®. Ncaesa BIr'AY, ®.M. WWakuposon, MHcTuTyT Gruonornn YHLL PAH)
BapwvaHt Ycnosus Tennvubl [Nonesble ycnosus
ouonornyeckas npubaeka Buonornyeckas MpunbaBka
a(pdeKkTnBHOCTL, ypoxas, % 3IPPEKTUBHOCTD, ypoxas
% % 3epHa, u/ra

KoHTponb (6e3 - (54,4) - - (55,6) -

06paboTKn)

Ovenoena, 1 kr/t 100,0 +10,3 97,8 +3,8

(aTanoH)

'ymun-90, 0,3 Kkr/T 72,5 +24,7 29,0 +3,5

N'ymmn-M, 0,8 kr/t 74,6 +32,3 46,0 +4,7

* - NAHTEHCUBHOCTb pa3BuUTMS BONE3HN B KOHTPOIE

AHanua Tabnuubl CBMAETENLCTBYET O TOM, 4TO npenapatbl 'ymn-90 u MNymu-M
NOBbLILWAKT YCTOMYMBOCTb PaCTEHUIA MNWEHWUblI K BO3OyauTento TBepaomn ronoBHu. Tak, B
yCrnoBusIX Tennuubl bruonornyeckas ahpPeKTMBHOCTb UX B OTHOLUEHUM AAHHOro natoreHa
Oblia nNpakTUYecKn OAMHAKOBOW W [OCTAaTOMHO BbicOkOM — 725% un  74,6%,
cootBeTCTBEHHO, NpoTMB 100% Yy BbLICOKOAI(MEKTUBHONO XMMMYECKOrOo MNpOTpaBUTENS
AOuvengeHa. B noneBbix yCrioBusiX a(peKTUBHOCTb 3TUX NpenapaToB CHU3Uacb, O4HAKO
octaBanacb 3ameTHon (29,0% n 46,0%, cooTBeTcTBEHHO, NpoTnB 97,8% Ans AnBngeHaa).
B pesynbtate npumeHeHns [ymu-M 3amMeTHO Takke MOBbIWEHME MPOAYKTUBHOCTU
KynbTypbl.

Hay4Hble nccnegoBaHus NPoOBOAUIIUCE HA UCKYCCTBEHHOM, XXECTKOM UHJEKLMOHHOM
ooHEe, MO3BOMSAOLWEM BbISBUTL MOTEHUMANbHbIE BO3MOXHOCTM AENCTBUS MNpenapaTtoB
NpoTUB TOW WMNU nHOW 6onesHn. B noneBbix YCNOBUAX Takas MHMEKLMOHHas Harpyska
BO3GyanTensa TBepOOM [FOfIOBHW MPaKTUYECKM He BCTpedaeTcsi, No3aToMy npenapaTbl
MO>XHO MCMOMb30BaTh B 3ALUUTHBIX MEPONPUATUSX CAMOCTOATENBHO MK B 6akOBON cMecu
C XMMWYECKMMM NpenapaTamu.

Ha cnegyiowem atane paboTtel Hamu Obina noctaeBneHa 3ajadva BbISBIEHUSA
OCODEHHOCTEN peakuunM pacTeHUn nMWeHUUbl B OHTOreHese Ha uHduuMpoBaHue
Bo3Oyautenem TBepgon ronosHwu Tilletia caries (DC.) Tul. Ha ypoBHe ©OanaHca
MTOropMoHOB M xapaktepa BnnaHuna npupogHoro (Mymmn-M) n cuHtetudeckoro (Patun —
aHanor npenapata KpacHogap-1) perynsatopoB pocTa Ha CUCTEMY pacCTEeHUe-XO3AUH —
naTtoreH B CBA3N C OONe3HeyCTOMYMBOCTLIO WM MNPOAYKTUBHOCTLIO copToB. B paboTte
NPUMEHSANN NPEeAnOCEBHYD MOMyCyxyld 006paboTky cemsaH nweHuubl coptoB KHuua
npenapatom N'ymmn-M (u3 pacdeta 800 r/T) n bawkupckas 24 0,05%-HbiIM pacTBOpOM
®a3Tuna, KoTopble WHOKynupoBanu Tenuocnopamu T.caries (10 r/kr noceBHOro
matepuana). KoHTponem  cnyxunum  HeobpaboTaHHble  npenapataMum U He
MH(PMUMPOBaHHbIE BO3OyauMTenem pacTteHus nweHuubl. OnbiTbl npoBoavnn Ha 6ase
Yuxo3a BlIAY Ydwumckoro pamoHa PB. CopepxaHne OUTOrOPMOHOB: LMTOKUHUHOB,
nHpgonunykcycHon (UYK) n abcumsoson (ABK) knucnoT B NUCTbsX MweHuubl B dasax
KylweHuss u TpybKkoBaHWSA oOueHuBanuM MeTOAOM MMMYHOaHanuMsa C WUCMofb30BaHWEM
cneunduyecknx K HUM KPOMUYBbUX aHTUTEN W aHTUKPOSIMYBUX aHTUTES, MEYEHHbIX
nepokcungason [Shakirova, et al., 2003].

B onbiTax ucnonb3oBanu copTta MNWEHULUbI, pasnuyatromnecss N0 UMMYyHONOMMYECKON
peakuun B OTHOLIEHUN BO3GyauTens TBepaomn ronosBHU. Tak, bawkupckaa 24 npossuna
MEHbLUYK BOCMPUMMHYMBOCTbL K OAHHOMY NaTOreHy, YTO BbIPa3uiioCb B OTHOCUTESNbHO
cnabon nopaxaemocTU pacTeHWn (nopaxkeHue B KOHTPOSIbHOM BapuaHTe JocTurano
7,1%). HecmoTps Ha OOWHAKOBYK WHMEKLMOHHYKO HarpysKy, CTeneHb MopaXeHus
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pacteHmn copta XXHuua npesblwana 37%, 4TO ykasblBaeT Ha €ro BOCMPUMMYMBOCTb K
AaHHOMY BO3byauTento.

B cBs13M C 3TUM MHTEPECHO BbINIO CONOCTaBUTL XapakTep U3MEHEHNSA rTOPMOHANbLHOMO
6anaHca MHPUUMPOBAHHBIX N MHTAKTHbLIX PACTEHUI 3TUX COPTOB MLLEHULbI B OHTOreHese.
B kauectBe Kputepus 4yBCTBUTENBbHOCTU TOPMOHANbHOM CUCTEMbI K WHOKYNSLMn
MCNoNb3oBanu nokasatesib OTHowWeHus coaepxxaHna MYK n uMToKMHMHOB, (PUTOrOPMOHOB,
XapaKkTepusyLmnxXcs CBONCTBOM CTUMYNUPOBATb POCT KMNEeTOK pacTeHun, K ypoBHo ABK,
KoTopas SBMSeTCA MX aHTaroHWCTOM B perynsaumm 3Toro npouecca. PesynbTarthl
nccnegoBaHUM MokasbiBalT, YTO KoaduumeHT oTHoweHuss YK k ABK B nuctbax
MHPUUMPOBaHHbLIX pacTeHun copTa KHuua B dase KyweHUss U3MEHSeTCs 3aMeTHO
CuribHee B CpaBHEHUM C KOHTposieMm, 4yem Yy copTa balwkunpckas 24, 4to, No-BMOMMOMY,
o6ycnoBneHo GonbLluen YyBCTBUTENbHOCTBIO BOCMPUMMYMBOIO COpTa K MHAULUPOBAHMIO.
Mpuyem, ymeHbLLEHME 3TOro NokasaTensa cBA3aHO Kak ¢ Bo3pacTaHneM ypoBHA ABK, Tak n
cHmxeHuem cogepxaHna UYK. B 1o xe Bpems, y copTa bawkupckaa 24 ymeHblleHue
koadpdpuumenta NYK/ABK B Gonbluen CTeneHn CBA3aHO CO CHMXKEHMEM KOHLIEHTpauun
NYK. Tlpun aHanunse cooOTHOWeEHUS UMTOKMHUMHOB K ABK B uenom npocnexuBaeTtcs
CXOAHbIN XapakTep W3MEHEHWN, BbI3BaHHbIX WHMpUUMPOBaHMEM, B 0060MXx copTax
NLweHnuUbl.

Hy>XHO OTMETUTb, YTO CTpeccoBble (haKTopbl, B TOM 4uCrie U rpubHON naToreHes,
BbI3bIBAKOT B pacTeHMAX HapylweHus B 6anaHce oMTOropMOHOB, CBA3AHHbIE HE TOSbKO C
Bo3pacTaHuem cogepxaHus ABK wun napannenbHbiM cHwkeHnem ypoBHA UYK n
LMTOKMHMHOB, Kak 4YacTo 6biBaeT [Amanees u gp., 1989; Jackson, 1997], ymeHbLueHne
kKoadppmumeHta oTHoweHna UYK unm umtokmHmHoB Kk ABK mMoxeT ObiTb 06ycrnoBrneHo
TakKe pes3kuM MageHneMm B CcoAepXaHun TrOpPMOHOB-aKTMBATOPOB pocTa Ha ¢oHe
OTCYTCTBMS 3aMeTHbIX n3ameHeHun B ypoBHe ABK [[TycTtosonToBa, 1981].

CxoOHbIn  9TOMY CUEeHapun OTBeTa rOpPMOHAanbHOW CUCTEMbl Ha MNpPUCYTCTBUE
natoreHa BblsiBNeH Hamu y copTa bawkupckaa 24 — cHwxeHue KoaddumumneHTa
oTHoweHna kak WYK k ABK, Tak n uutokMHumHbl K ABK BbI3BaHO ABYyKpaTHbIM
yMeHblleHnem cogepxanunsa YK v LMTOKMHMHOB.

Mpn aHanuae 6anaHca UTOrOPMOHOB B JIUCTbSAX MHPULMPOBAHHBIX N KOHTPOSbHbIX
pacteHun B (pase TpybkoBaHMS CTOMb ApamMaTuyecknx nameHeHum otHoweHus NYK/ABK n
UMTOKUMHUHLI/ABK, kak aTo Habnwoganocb B hase KyuweHusi, ocobeHHO y copTa XXHuua,
BblABNEHO He Obifio. MOXHO npeanonoXutb, YTO pasfnuMyMe B OTBETE FOPMOHArIbHOM
CUCTEMBI pacTeHuM 0bomx COPTOB MLUEHULblI HA 3TMX 3dTanax OHTOreHesa CBA3aHO CO
chopmMMpoBaBLUIMMUCA OTHOCUTESTbHO CTabUMbHBIMW B3aUMOOTHOLLEHUAMU B CUCTEME
pacTeHne-xo3sanH — napasut B pase TpybkoBaHus. B CBA3M C 9TMM B HaWMX OnbiTax
nccnegoBanocb BAWAHWE npeanoceBHoW o06paboTkM cemaH npenapatamu 'ymu-M nm
®3TN Ha ropmMoHanbHbIA CTaTyC UHMULMPOBAHHbLIX BO30yauTEnemM TBEPOOW TFOSIOBHU
pacTeHuM MWeHNUbl Ha pasHbiX CTaguax OHTOreHesa. Tak, npegobpaboTka nweHuubl
copta bawknpckaa 24 npenapatom ®Patun cnocobCcTBOBana CHUMXXEHUIO YPOBHS
noBpexgarLwiero encTBua natoreHa Ha OanaHc ¢utoropmoHoB, 6ofiee 3aMeTHO 3TO
BbIABUSIOCb NPX COMOCTaBNEHUN COOTHOLLUEHUS UMTOKMHMHOB K ABK B (hase KyuieHus.
Torga kak B ¢pase TpybkoBaHUSA KOI(PPUUMEHT OTHOWEHUS UMTOKMHMHOB K ABK 6ornee
4yeM BABOE MpPEBbILAET 3TOT MOKasaTenb Yy WHTAKTHbIX pacTteHun. [lo-Buanmomy,
NONyYeHHbIN pe3ynbTaT obycrnoBneH CnocobHOCTbID JTOro npenapaTta OKa3sblBaTb
BNUSHNE NPEUMYLLECTBEHHO HA KONMMYECTBEHHbIN YPOBEHb LIMTOKUHUHOB. Tak, BbISIBIIEHO,
41O cama no cebe obpaboTka PITUNOM BbI3bIBAET TPAH3UTHOE HAKOMSEHMe FOPMOHOB
LUTOKUHMHOBOW NPUPOAbI, C YEM, BEPOSITHO, CBSA3AHO MPOSIBIIEHNE POCTCTUMYIUPYIOLLLETO
M aHTUCTPECCOBOro Aencteusi 3Toro npenapata [Yaubiwesa, 2006], NOCKONbKY posib
LUTOKUHUHOB B pPErynsaumMm MHOYKUMN POCTOBbIX MPOLECCOB U Pa3BMTUS LUMPOKOroO CnekTpa
3alMTHbIX peakuun B pacTeHnax XxopoLwo nssectHa [Kynaesa, 2002; Rakwal, 2003].
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Tabnuua 2. BnusHue npegnoceBHon 00paboTkM cCeMsAH perynstopamu pocta u
NMHOKYNsUMN T.caries Ha ypOXXanHOCTb MNLIEHULbI.

BapuaHTt OnuHa Kon-Bo 3epeH Macca YpoxXanHoCTb, MpubaBka
Konoca, CM B KoJioce, LUT. 1000 u/ra ypoxas, u/ra
3epeH, I
Bawkupckasa 24

KoHTponb 6.04 15 38.8 23.3 -

®atun 8.03 25 46,4 27.9 +4.6
+T.caries

YKHuua

KoHTponb 7.9 23 32.6 19.5 -
N'ymmn-M 8.4 23 43.8 26.3 +6.8
+T.caries

Takum o6pasom, oba uMcnonb3oBaHHbIX B paboTe perynatopa pocta B LENOM
oKasblBalOT 3allMTHOE [OEeNCTBME Ha pacTeHus MweHuubl K BO30yauTenio TBepaoun
FONIOBHW, O YeM CBMAETENbCTBYIOT AaHHblE O HOpManuM3auuMm rOpMOHarnbHOro craTtyca
o6paboTaHHbIX NpenapaTtaMn NHMPULMPOBAHHbBIX PAaCTEHUN, YTO, B CBOKO oYepeb, AOSKHO
oTpasntbCs B 6ONblUEN WHTEHCUMBHOCTU pPOCTOBbLIX MNPOLECCOB 3TUX pacTeHUn B
CpaBHeHUn ¢ HeobpaboTaHHbIMWU. [JeNCTBUTENbHO, AaHHble, NpuBeAeHHble B Tabnuue 2,
CO Bceun yoeanTenbHOCTbIO MOATBEPXKAAOT 3TO NPEeAnOnOXeHME.

M3BeCTHO, YTO MHpMUMpoBaHMe BO3GyaUTENSMU rPUBHLIX BonesHen, B TOM 4ucne
T.caries NpuUBOOAUT K CHWXKEHWIO NPOAYKTUBHOCTU nweHuubl. B TO Xe Bpemss BUOHO
(tabnmua 2), 4to npenobpaboTka perynatopamuM pocTa CnocobCcTByeT 3aMeTHOMY
YBENUYEHUIO MPOAYKTUBHOCTU pacTeHun paxe Ha ¢QoHe wuHpuumpoBaHna. MoxHO
nonaratb, YTO BaXHblM BKMag B 9TOT MPOLECC BHOCUT COYETaHMe Y HUX CBOWCTB
POCTCTUMYNATOPOB M MHAYKTOPOB YCTOMYMBOCTM K pasHbiM NOBpeXAatolwmm daktopam
cpenbl, BKNoyasa rpubHom natoreHes. BmecTte ¢ TeM, 3ameTHO 6onbLias npubaska ypokas
3epHa, nonyvyeHHass Ha npepobpaboTaHHOW npupogHbIM perynstopoMm pocta [ymu-M
nweHvue, no-eManmomMy, obycnosreHa ero 6onee akTMBHbIM, MO cpaBHEHUIO C PITUNOM,
BO3AEVWCTBMEM Ha COCTOAHME TOPMOHANbHOW CUCTEMbI pPacTEHUA B  YCNOBUSAX
NHOULMPOBAHUSI.
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Modern Scientific Research and Technological Innovations in
Production and Application of Fertilizers Based on a Complex of Humic,
Carboxylic and Amino Acids with Minerals Effective for Organic
Farming and Ecoadaptive Agriculture, Efficiency Improvement of Plants
Mineral Nutrition and Reduction of the Negative Ecosystem Load

Konstantin Vyacheslavovich Korsakov
LIFE FORCE LLC, Research & Production Enterprise, Saratov, Russia,
korsakovkonstantin@gmail.com

Food ecological safety is becoming more significant due to the development of
respectful attitude to the environment, human nutrition and health. An increasing number
of farmers that choose plants cultivation without use of any chemicals and GMO face the
problem of searching the ways how to save high productivity and quality excluding the use
of traditional chemicals, which often have a negative influence on soil, plant and harvest.

LIFE FORCE LLC, Research & Production Enterprise has developed technologies of
biofertilizers production for ecoadaptive agriculture, that is based on an understanding of
the ways of achievement the maximum results in plants cultivation through a balanced
plant nutrition and improvement of nutrients absorption by plants.

Starting with its foundation in 2001 LIFE FORCE LLC has always been contributing
to the scientific development and practical application of effective strategies for biological
farming, cultivation of environmentally safe products, enhancement of crops yield and
quality. The company produces more than 30 varieties of different products applied for a
wide range of cultures: soil improvers and fertigators, antistress biostimulants, metabolic
activators and foliar fertilizers, defence inductors, harvest enhancers. Products may
contain various bacterial and fungal strains, high concentration of NPK, Mg, Ca, S,
micronutrients, such as: B, Co, Cu, Fe, Mn, Mo, Zn in complex with humic,
polyhydroxycarboxylic and amino acids. Leonardite used as a raw material for the
production of many LIFE FORCE LLC fertilizers is characterized by a high content,
richness and biological activity of organic matter. That is why products containing humic
acids (humates), have a high impact on plant growth and yield, and also allow farmers to
abandon or minimize the use of traditional fertilizers and fungicides.

The main distinguishing feature of all LIFE FORCE LLC products is the innovative
technology that allows producing fertilizers without use of any classic synthetic chelating
agents such as EDTA, DTPA, etc. It minimizes negative influence on the harvest and
environment. A unique technology of polycomplex formation of minerals with humic,
carboxylic and amino acids allows to obtain a higher concentration of nutrients in
fertilizers, to ensure their high penetration and assimilation by plants, without the risk of
phytotoxicity and ecosystem load.
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CoBpeMeHHble Hay4Hble UccriefoBaHUA U TeXHONOrM4Yeckue MHHOBaULun
B NPOU3BOACTBE U NPUMEeHEeHUN yAaoOpeHnin Ha OCHOBEe KoMMekKkca
NYMMHOBbIX, KAPOOHOBbLIX U aMMHOKUCIOT C MUHepanamu ans
OpraHM4YecKoro u 3KoaganTUBHOrO 3eMrieAenusi, NOBbIWEHUSA

3 peKTMBHOCTU MUHEpParnbHOro NUTaHUsl PaCTEHUN U CHUXKEHUA
HeraTUBHOW Harpy3ku Ha 3KOocucTemy

KoHcTaHTnH Bavecnasosuy Kopcakos
Hay4yHo-npounseoacTeeHHoe o6beanHeHne «CUNA XKU3HW», Capatos, Poccus,
korsakovkonstantin@gmail.com

C pasButnem B COBPEMEHHOM O0b6LwecTBe TeHAeHUMn OepexxHOro OTHOLUEHUS n
YBaXXEHUS K OKpyXawwen cpede, K NUTaHMIO M 300POBbI YenoBeka, 3Korornyeckas
0e3onacHOCTb MNPOLYKTOB MNUTaHMS CTaHOBUTCA Bce 6onee 3Haunmon. Bce Gonblue
CENbCKOXO3SINCTBEHHbIX MPOU3BOAMTENEN, KOTOPbIE MNEepexoasaT Ha  BblpaljuBaHue
npoaykumm 6e3 npumeHeHus xmmukatoB n MO, ctankuearoTca ¢ npobrnemor nowucka
crnocoboB MOny4YeHMs BbICOKOW YPOXXaMHOCTU M KayecTBa NMpoayKumn 6e3 npuMmeHeHuns
TPaAULMOHHBIX arpOXMMMKATOB, KOTOPbIE 3a4acTyl0 OKa3blBalOT HEraTMBHOE BO34eNCTBME
Ha MoYBY, pacTeHNe N Ha ypoXKaun.

HoBenwmne paspaboTkm TexHoOnorMi npousBoacTBa OGuonpenapatoB  Angd
akoapantusHoro 3emnegenma HIO «CUNA XN3HWM» ocHoBaHbl HA NMOHMMAHUW, KakUM
obpa3om nyylle BCero AoCTUYb MakCUMarbHbIX Pe3ynbTaToB B BblpalLMBaAHUN pacTEHUN
yepe3 cuctemy cbanaHCMpOBAHHOIO MUTAHUA M MNOBbLIWEHNA YCBOEHUS pPacTEHUAMU
MUHeparnbHbIX BewlecTB. [Mnogopoane n 300poBbE MOYBbLI ONPEeaensieTcsi COOTHOLLEHNEM
OpraHM4Yecknx BeWwecTB W  KUCMOT, pPas3nMyHbiX MUHEpPArnbHbIX 3MIEMEHTOB WU
OropasHoobpasmemMm MUKPOOPraHM3MOB, @ BbICOKMA U KAYECTBEHHbIN ypoXan 3aBUCUT OT
HanNU4Ms 1 AOCTYNHOCTM MUHEPanbHbIX BELECTB, NoSlyYaeMblX paCTEHMEM U3 NOYBbI, U OT
npumeHeHns ygobpenun. CosgaHne npaBunibHOro  GanaHca  MUKPOOPraHuM3MoB,
OpraHMYecKnx W MUHeparbHbIX BeWwecTB B CUCTEME «Mo4yBa-pacTteHme» -— 3TO0
KOMMMEKCHbIN MNOAXOA, BKIHOYAKLWNIA MPUMEHEHNE Cneumanm3npoBaHHbIX MUKPOOHbIX
6uonpenapatoB 1 6Ge3onacHbIX OpraHoOMUHepanbHbIX yAoOpeHurn ANA MNOYBEHHbIX U
NNCTOoBbIX 06PaboTOK.

C momeHTa cBoero ocHoBaHnua B 2001 r., komnanma HIMO «CUJA XN3HW» Bceraa
oTnM4yanacb CTPEMSIEHMEM BHECTM CBOW BKMag B HayyHyk pas3paboTKky M npakTtuyeckoe
NMPUMEHEHNE CTpaTernn OPraHMYecKoro 3emrenenvsi, BblpaluMBaHUSA  3KOMOrMYeCKn
©e30onacHbIX NPOAYKTOB, MOBLILUEHNE YPOXAMHOCTM U KavyecTBa CESIbCKOXO3ANCTBEHHbIX
KynbTyp. MHoroneTHue tectupoBaHus npoayktos, npoussogmmbeix HIMNO « CUJTTA XKU3HWN»,
Hay4YHbIMU  yupexgeHusmn un depmepckummn  xosamcteamm B Poccun, YkpauHe,
KasaxctaHe, NTtanum n gpyrux ctpaHax NOATBEPXKAAKT BbICOKME CTaHAApTbl KayecTsa U
3 peKTUBHOCTH.

HMNO «CUINA XN3HWN» nponssogut 6onee 30 BMaoB opmynmpoBOK yoobpeHun m
NPOOYKTOB  AONs1  LUMPOKOrO  Kpyra pasfnyHbiX  CENIbCKOXO3SMCTBEHHbIX  KyIbTyp:
noyBoynyywatenu, epturatopbl, aHTUCTPECCOBbIE BMOCTUMYNATOPLI, MeTabonuyeckue
aKTUBaTOpbl, NUCTOBbIE YAOOPEHUSs, MHOAYKTOPbI UMMYHUTETA, ONTUMMU3ATOPbI KavyecTsa U
ypoxanHocTn. PopMynmpoBKM MOryT cogepxaTb pasnuuyHble 6aktepuanbHble N rpubHble
LUTamMMbl, BbicokMe KoHueHTpauum N-P-K, Mg, Ca, S, mukpoanemeHtoB: B, Co, Cu, Fe,
Mn, Mo, Zn B KoMMnekce C TFYMWUHOBbIMW, MOMAUIMAPOKCUKAPOOHOBBIMU 1
aMmuHokmcnoTamu. B kadecTBe OCHOBHOIO Cbipbsi A9 NMPOU3BOACTBA DONbLUNMHCTBA BUOOB
NPOAYKUMN  UCMONb3yeTCA  NeOHapauT,  KOTOpPbIM  XapaKTepu3yeTCs  BbICOKUM
cogep)xaHmem, 6oraTcTBOM M OMONOrMYecKorM akTUBHOCTbH) OPraHM4Yeckoro BeLLecTBa.
MmeHHo noatomy npoayktbl npoussogactea HIMO «CUNA XKWU3HW», cogepxaiime
NYMWHOBbIE KACIOThI (F'ymaTbl), 06riagatoT Takon BbICOKOM CTEMNEHbIO BO34ENCTBUSA Ha POCT
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N YPOXANHOCTb CEeNbCKOXO3SANCTBEHHbIX KynbTyp, a Takke AalT BO3MOXHOCTb
dhepMepPCKMM  XO3ANCTBaM OTKa3aTbCA WM CBECTM K MUHUMYMY WCNOSib30BaHue
TPaaULMOHHbIX MUHEpPanbHbIX YA0OpeHU N pyHrMumaos.

[(aBHON oTnnuuTensHOM xapaktepuctukom scex npogyktos HIMO «CUJTA XKU3HN»
SIBNSA€TCS WHHOBAUMOHHAA paspaboTka KoOMnaHum — Npou3BOACTBO 6e3 MCnonb3oBaHus
Knaccmyeckmx CMHTeTUYeCKMx xenatoobpasoBatenen, Takux kak SOTA, OTMA n apyrux,
4YTO CBOOMT K MUHUMYMY HEBGNaronpusaTHOE BUSIHWME HA YypOXan U OKpPYXaloLLyro cpeay.
YHuKanbHasi TEXHOSMOMMSA MOMMKOMMMEKCHOrO COEAMHEHUS MUHEepasnoB C FYMUHOBbLIMW,
KapbOHOBBLIMM N aMUHOKMUCIIOTaMKU MO3BOMSIET NONYy4YnMTb OOMnee BbICOKME KOHLIEHTpaLuun
NUTaTenbHbIX 3NIEMEHTOB B yAoOpeHuax, obecneuntb WX BbICOKYID MPOHUKAIOLLYHO
CNOCOBHOCTb B pacTeHWe M yCcBOSIEMOCTb, 6e3 pucka (PUTOTOKCMYHOCTU U Harpy3km Ha
3KOCUCTEMY.
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AdheKTUBHOCTb (PUTOryMMHOBLIX YAOOpPEHUN NpU Bo3aenbIBaHUN
KapTodens

A.J1. Kocapes', B.C. BuHorpagosa?
'0AO «byncknn xummnueckni 3asog», byn, Poccnsa, bhz@buy.kosnet.ru
2pre0OY BIMO Koctpomckas FTCXA

CoBpeMeHHOe cenbCkoe XO3ANCTBO BCTynaeT B 3MOXY MPUPOAHO-TEXHOMOrMYECKOn
KoppeKkumn. 3Ta HeobBXOAMMOCTb BO3HUKNA B CBA3M, C MHOTONETHEN 3KCnyaTtaumen novs
6eCcCMEHHbIMM MOCEBaMM  CENbCKOXO3ANCTBEHHbLIX KyNbTyp. Y4YeHble W crneuvanucTbl
MHOMMX permoHoB Poccun oTmedvaroT TEeHAEHUMIO CHUXKEHUS MOYBEHHOro nnogopoaus,
NOBbLILLIEHMSA B MOYBAX COAEPXKaHUSA (PUTOTOKCUMYHbBIX BELLECTB, CMELLEHNE PAaBHOBECHOMO
COOTHOLUEHNS  (PU3MOMNOMMYECKM  LIEHHbIX  TPYynn  MWUKPOOPraHM3MOB B  CTOPOHY
MUKPOMMLETOB, OKa3blBaKOLWMX BIIUSHME Ha MNOYBOYTOMIMIEHWE, a TakKkKe HaKonneHue
BO3byanTenen bonesHen n BpeautTenen Bcé 6onee yCTOMYMBBLIX K NECTULMAHOW rpynne
npenapaTos.

mobanbHas xuMmu3auuss B CENbCKOM XO3AWCTBE OKa3biBaeT Bce Oonbluee
HeraTMBHOE BNUSIHME Ha XXMBYID 4acTb MOYBbI W, KaK CrneactBve, BeAET K CHUKEHWIO
MUKPOBNONOrMYECKOM akTUBHOCTN CMNOCOBHOCTUN CUHTE3NPOBATb U AenaTb AOCTYMNHbIM A1
KyNbTYPHbIX PACTEHMI 3NEMEHTbl NUTaHWA. JTO OTpaXaeTCss Ha 3KOCUMTyauum B LIENOM
(BuHorpagosa, 2005). [JaHHble ob6cToATENLCTBA NOOYXXKAAKT K MOUCKY HOBbIX PELLEHUN,
OCHOBaHHbIX Ha [OOCTMXKEHUAX Hay4YHO-TEXHMYECKOro Mnporpecca CerogHsWHero AHs.
[MoaToMy Uenbilo Hawen Hay4YHO-NMPOM3BOACTBEHHOM paboTbl sABNsieTcss paspaboTka
cnocoboB (OopMUPOBaAHMS YCTOMYMBBLIX BbICOKOMPOAYKTMBHbLIX arpouTOLEHO30B C
COXpaHeHeM Nnogopoams noYvs 1 6rnaronpUATHBIM (PUTOCAHUTAPHBIM PEXMMOM.

[ns poctmxkeHus noctasneHHon Lenun Ha npeanpusatum OAO «bynckun xummnyeckmnn
3aBO4» COBMECTHO C Y4YeHbiMM U creuvanuctamm 6bina paspaboTaHa opurMHanbHas
aBTOpCKasi TEXHONOorMsi Npou3BOACTBa YyAOOpeHM Ha OCHOBE MNPOAYKTOB MPUPOAHOro
NPOVCXOXAEHUS, B COCTaB KOTOPbIX BXOAAT OpraHumyeckuin cybcTtpart, rymatbl, Xenathbl
MUKPOJMEMEHTOB, 3KCTPaKTbl NEKAPCTBEHHbLIX TpaB, CNopoBblie opmbl HGakTepuin. 3TO
Takme npoayktel kak ®uTtoOMY (opraHoMuHeparnbHble yaobpeHusi, obpaboTaHHble
rymaTtoMm, 3KCTpakTamu JfIEKapCTBEHHbIX TpaB M MUKPOOMONOrM4yeckMm npenapaTtoM Ha
ocHoBe pusocdepHbix 6aktepun Bacillus subtilis Y-13) n duTokomMmnnekc (KOMnnekc, B
COCTaB KOTOPOro BXOAAT rymaTtbl, 3KCTPaKTbl U BOAOpACTBOPMMOE yaobpeHue AKBapuH,
cogepxawiee N, P, K+ S, Mg 1 MmukpoanemeHTbl B xenaTtHon oopme).

N3yueHne 3pdeKTMBHOCTM 3TMX NPOLYKTOB MPOBOAMMAM B YCNOBUAX NlabopaTopHO-
noneBbIX n NPOU3BOACTBEHHbIX ONbITOB, Ha AEPHOBO-NOA30/UCTbIX,
CpeAHEeOoKYNbTYPEHHbIX MoYBax No obwenpuHsaTton metoauke (Hocnexos, 1985), Ha
KynbType kaptodens, copT Apopa. PutoOMY BHOCUNKM Npu Nocagke KapTodens B Ao3e
150 kr/ra, dMTOKOMMNNEKC MCNONb30BaNM Kak and obpaboTkm knybHen 2n/T, Tak n ons
obpaboTkn BereTupyrowmx pacteHun 2n/ra (pacxog paboyero pactesopa 10 m 300n,
COOTBETCTBEHHO).

M3BecTHO, 4TO B (pasy LBETEHUS pacTeHun KapTodens, koraa akTUBHO wuaet
knybHeoOpa3oBaHMe, CyLLECTBEHHYIO POfib UrpatT npoueccbl BogonoTpebnexus. [Mpu
3TOM KOHLEHTpauusa KIeTOYHOro coka $BNAeTcA nokasatenemMm Tex OCMOTUYECKMX
NPOLIEeCCOB, KOTOPbLIE PErynupytoT BOAHbIN obmeH pacteHuin (BuHorpagosa, 2005). Hawwm
pe3ynbTatbl MNokasanuW, 4YTo Haubornee OnaronpuaTHble YCroBus, opmupyoLmne
onTUManbHOE OCMOTMYECKOE [AaBfieHMe CKNaabiBanoCb Y pacTeHuMrd B BapuaHTax C
obpaboTkon knybHen wn coctaBnano 563 klMa, npotuB 320,1 klMa y KOHTPOSbHbLIX.
Mcnonb3yss metoq AMCNEPCUOHHOrO aHanuaa, 6bio YyCTaHOBMEHO, YTO PacTEHUAMMN 3TOrO
BapuaHTa 6bina cchopMupoBaHa onTUMarbHasi nrowaab MUcTbeB 4,18M%/M? |, koTopas
[OCTOBEPHO OTNMYANach OT KOHTPONbHbIX MokasaTeneit Ha 0,62 M? . Bbino yCTaHOBIIEHO,
YTO NPOLYKTUBHOCTb (DOTOCMHTE3A N YPOXKANHOCTU UMEIOT TECHYIO NpsiMyto cBA3b R=0,84,
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(p<=0,001). Takke npPOAYKTUBHOCTb (POTOCUHTE3A KOppenvpyeT C BECOM KPYMHbIX
knybHen — BbisiBNeHa ymepeHHO TecHas cBadb R=0,54. Takon nokasaTtenb ppakuMOHHOIO
CoCTaBa ypoxasi kKapTodens Kak Kofim4ecTBO KiyOHen yMepeHHO TECHO B3auMOLENCTBYET
C HTEHCMBHOCTbIO ObIXaHUS.

CyuwecTtBeHHas npubaska ypoxas Oblna nonyyeHa BO BCEX OMbITHbIX BapuaHTax u
konebanacb ot 1,5900 9,28 T/ra, TOrAa Kak B KOHTPOSbHbIX, ypoXan knybHen coctaBun
25,34 — 24,821/ra. ObpaboTka knybHen PMTOKOMMNNEKCOM NO3BOMIMMAA NOSy4YnMTb Hambonee
BbICOKMIN ypoxan knybHen kaptodena — 34,62 T1/ra, obecneunB npubasky 9,28 T/ra.
WccnepoBaHua nokasanu, 4YTO rpynnbl  akTUHOMULETOB, BbI3blBAKOLWME MNOpaXKeHue
KapTodens napLion 3ameLwianmcb HenaToreHHbiIMM doopMamm GakTepui, KOTopble BXOOAT
B coctaB ®urtokomnrniekca. Ha BapuaHTe - oOnpbICKMBaHWE KnyOHeW, noBbicUnach
aKTMBHOCTb Oaktepun B noyse ot 2,70 n 3,05 mnH.KOE./r, go 4,10 n 5,5mnH.KOE/T,
COOTBETCTBEHHO. pn 3TOM CHM3MNACb YNCNEHHOCTb MUKPOCKOMUYECKUX rPUboB Ha 27 1
14% v akTMHOMULETOB Ha 16 n 4%. lNoBbicuNacb YCTOMYMBOCTb pacTeEHUN K huTodpTOpE.
PacTteHuna kaptodens, obpaboTaHHble PUTOKOMMNIIEKCOM, Nopaxanucb Ha 15% MmeHbLue, a
npun obpaboTtke knybHen Ha 21%, NO CpaBHEHWUIO C KOHTPOSMbHbLIMU, FAEe MOPaXEHHOCTb
coctasuna 32%.

N3yyenne adpdektnBHoctn dutoOMY B nonesBoM oOnbiTe MokKasano, 4To
YPOXanHOCTb KnybHen kapTodens ysenuumnacbk Ha 15,7 1/ra, YTO JOCTOBEPHO Bbille Kak
KOHTPOSbHbIX NnokasaTtenen, Ha YOHe eCTeCTBEHHOro NIIOAOPOAUS, TaK N pe3ynbTaToB C
npumeHeHnem OMY.

Takum obpasom, NpUMEHEHME 3KOoNormyeckn GesonacHbIX NPOAYKTOB MPUPOAHOro
npoucxoxgeHna OGutoOMY un  OUTOKOMNMAEKC  CNOCOBCTBYIOT  MONOXUTENBHOMY
BO3AENCTBMIO Ha MOBbIWEHME NPOAYKTUBHOCTU U YCTOWYMBOCTM arpouTOLEHO30B, Npu
COXPaHEHUN 1 ynydlleHUn KadecTBa NpoayKLunn.

Jlntepatypa
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Influence of Ammoxidized Lignite on CFD
(Chlorophyll Flourescence Dynamic) of Vine

H. Ninnemann', W. Nowick?, R. Sorge'
"Novihum Technologies GmbH, Dresden, Germany
%Privates Institut fiir angewandte Biotechnologie daRostim. Lichtenstein/Sa. Germany

The results of study of the influence of ammoxidized lignite (Novihum®), a high grade
permanent humus product) and a compound of ammoxidized lignite with a mycorrhiza
formulation (Cuxin Myko-Aktiv) to CFD (Chlorophyll-Fluorescence-Dynamic, Kautsky
effect) are presented in this work first time. Investigations were performed by
measurements of CFD at vine planted at a recultivated open-cast mining site.
Ammoxidized lignite increase the intensity of CFD and it seems that the period of high
photosynthetic activity within the vegetation period can be extended to late summer time.

Key words: ammoxidized lignite, CFD, Chlorophyll-Fluorescence-Dynamic, Kautsky
effect.

B paboTe BnepBble npeactaBrieHbl pesynbTaTbl U3ydYeHUs OENCTBUSA YMUHOBOIO
npenapata Ha OCHOBE MOAUMULMPOBAHHOIO Oyporo yrns - Novihum® - u ero B
KoMOunHauum ¢ mukopusdon npu nomowm metoaukm CFD (oTcnexuBaHue OMHAMUKK
donyopecueHumn xnopodunna, adpdekt KayTckoro). JkCnepuMeHT npoBOAUNCA Ha
pacTeHNAX BWHOrpPaga, BbICAXKEHHbIX HAa pPeKyNbTUBUPOBAHHbLIX TEPPUKOHaAxX nocre
OTKpbITON Aobblum Byporo yrns. AuHamunka pnyopocueHumnn xnopodunna nokasana, 4to
NPYMEHEHNe npenapaTta YyBenuyMBaeT akKTUBHOCTb (POTOCMHTE3a B BereTauMOHHbIN
nepuoa 1 A0 KOHLUA feTHero cesoHa.

1 Introduction

Even though the humic matter contents of soils usually do not exceed a few percent,
humic matter (i.e. fulvic acids, humic acids, and humins) have essential impacts to soil
chemical, physical and microbiological properties and functions respectively [1-4].
Lowmolecular, water-soluble fractions, such as fulvic acids, are supposed to have certain
effects on plant physiology and to act as carriers for nutrients [5-6]. Humic acids and
humins on the other hand are regarded as a persistent storage of nutrients and a weakly
water-storing material. Establishing a sustainable humus pool is therefore an important
goal in tillage and soil rehabilitation [7-8]. Application of organic matter is quite common in
agriculture and comprises almost all types of farm fertilizers, such as harvest residues,
farmyard manure, sewage sludge, liquid manure, and different types of composts or green
manure (legumes). These materials are usually subject to a rapid mineralization in the
course of which an excess of nutrients is released in the short run. As nutrient uptake is
limited by plant physiology, high application rates and fast mineralization rates can easily
cause nutrient leaching and dislocation by seepage water into the aquifer. As the
composition of some of the organic mass waste materials and their pollutant contents vary
frequently, environmental hazards cannot be ruled out [9]. Still, high-grade composts
applied in the vicinity of its production can largely contribute to improve crop yields and soil
quality in the sense of a sustainable closed-loop recycling management [10]. Organic
matter that consists of larger amounts of stable humus or that can be converted into those
fractions in the short term is regarded to be most useful for an effective humus
accumulation in humus-deficient soils.

It is known that low-rank lignite (brown coals) usually contains high percentages of
coal humic substances, which were formed during coalification mainly from the biopolymer
lignin. However, the usually very low nitrogen contents of lignite (less than 0.5%) and the
resulting high C/N ratios render the lignite harmful rather than beneficially to soil fertility,
especially for nitrogen-deficient soils. Once applied to the soil, lignite would provoke
increased soil microbial growth which would simultaneously result in an almost quantitative
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consumption of the soil and lignite nitrogen pools and thus impeded nitrogen uptake by the
plants [9].

Ammonoxidation is considered to be a suitable method to achieve nitrogen
enrichment of coals [10]. Developed in the 1930s by Franz and Palm [11] the
ammonoxidation (also referred to as ammoxidation) technology was later advanced by
Flaig et al. [12] and other groups for converting technical lignin [13-18] or lignite [18-20]
into nitrogen-rich organic fertilizers. The reaction of lignin with oxygen in aqueous
ammonia is supposed to comprise a multitude of simultaneous occurring reaction
pathways, in the course of which the lignin macromolecules are largely altered. Due to
many similarities in the reaction behavior, ammonoxidation of ligneous organic matter,
such as technical lignin and lignite, is frequently referred to as artificial humification [17-
18]. A particular technology affording ammonoxidation of lignite under mild reaction
conditions was developed and up-scaled by Fischer et al. [21] to pilot plant scale to
produce larger amounts of N-modified lignite for performing field tests under a broad
variation of site conditions [8]. The standard parameters of Novihum are given in table 1.

Table 1: Standard parameter of Novihum [22].

Standard Parameters Value (average)

pH (KCI) 7.1
Dry matter % 741
Organic matter % 94.8
Bulk density g/l 594.7
CEC mmol./100g 140 - 180
C % 65.84
N % 5.78

S % 0.75
C/N-Ratio 11.4
Nmin mg/kg 4.2

Novihum appears as nearly dust-free granulate, it is black in color, and its bulk
density is 0.6 kg/liter. It contains nearly 95% of organic matter and 66% carbon (w/w). The
C/N-ratio is 11.4 and similar to natural high grade humic substances as also the cation
exchange capacity is [22]. The nitrogen content of Novihum is bondet in different plant
available fractions: short term, middle term, and long term available nitrogen (Figure 1).

Nitrogen Binding Forms of Novihum

= short term available (NH4+) 31%
gl ’ = middle term available 12%
long term available 57%

Figure 1: The nitrogen-content of Novihum (5.8%) is distributed to different plant

available N-binding forms: short-term available, middle-term available, and long-term
available [22].
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The high CEC and the special distribution of the nitrogen of Novihum® leads to the
fact, that there is less danger of overfertilization and up to 30t/ha of Novihum can be
applied in one step, for example in case of recultivation of mining sits or cultivation of
semi-arid regions. In consequence it is possible to increase the content of organic carbon
in poor soils as well as the storage of organic nitrogen up to the ideal level by one working
step.

Main-Components of Novihum

S 24%
(]
B - ‘

= Humins 24%
Humic Acids 57%
Fulvic Acids 1%
Ash 5%
Other 139%

Figure 2: Organic main-components of Novihum [23].

Humic acids and humins are the main constituents of Novihum (81%), the ash-
content is low (5%). Ammonoxidation is not only supposed to enrich ligneous materials
with covalently bound nitrogen, but also to affect the overall content of coal humic matter
and the proportions of fulvic acids, humic acids, and humins. Therefore after ammoxidation
the incorporated nitrogen is not only bonded as ammonia at acidic functional groups but in
very different organic ways. Even isolated humic acids of Novihum contains 3.9 % nitrogen
[23] (table 2). This fact is remarkable because in the case of isolated humic acids the
acidic groups are saturated with H* and not with NH4" and the total nitrogen content of
isolated humic acids of Novihum (table 2) does not consider the potential content of
ammonia.

Table 2: N in humic fractions of Novihum [22].

Fraction Nitrogen, %

Humins 1.7
Humic Acids 3.9
Fulvic Acids 2.1

2 Methods
2.1 Field trials with vine
Trials have started at May 16th 2013 (planting) at the vine vyard of
Landwirtschaftsbetrieb Lindenfeld Gbr. The vine yard was established at a recultivated
post mining site within spitting distance to the Grossrdschener Sea, a former abandoned
open pit. Two species of white-vine have been planted: Cabernet blanc and Solaris.
Variants are as follows:
Variant 0: Control, only basic fertilizing
Variant 1: Only Novihum (470 g/plant, plant hole: aprox. 16 liter)
Variant 2: Novihum and Cuxin Myko Aktiv
Variant 3: Only organic horticulture fertilizer
A trial scheme is given in the scheme below.
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iplan t-lines I I I I I
i B i i i
i i i i i i
Linel-7 8-13 Line 14- 17 Line 18- 19 Line 20-29
NOVIHUM and NH without without NOVIHUM
CUXIN MYKO AKTIV only NOVIHUM NOVIHUM only
| Line 1to 17: Cabernet blanc I Line 18 to 29: Solaris |

2.2 Measurements of chlorophyll fluorescence dynamics (CFD) - Kautsky effect

2.2.1 Measurement methods with the system "FloraTest"

When changing the natural lighting of a plant leaf from dark to light, the chlorophyll in
the plant cells requires a characteristic time for the photosynthesis starts. During this initial
phase, the chlorophyll body can not fully utilize for photosynthesis the irradiated light and
emit it as fluorescence light. About the emission of fluorescence light was first reported by
Kautsky and Hirsch - Kautsky effect [24-25]. The fluorescence light has a characteristic
dynamics (Fig.3), from which, usually, the Kautsky-parameters K4, Kz and K3 are defined.

Kautsky-curve

Figure 3
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Chlorophyll fluorescence dynamics (CFD) depends on many factors, such as of the
vitality and health of the plant, but also by the level of supply of water and nutrients. From
the measurement of CFD you can therefore, if you have comparative or control values get
also conclusions about the effectiveness of certain agronomic or cultivation measures.
However, only in recent years a portable measurement system for field measurements are
available, but reference or control values, there is not yet practical. We used to determine
the chlorophyll fluorescence dynamics the "FloraTest" (Fig. 4, 5) from the Academy
Institute of Cybernetics VM Glushkov, Kiev, which was used in 2008/2009 in the first time
for test measurements on wine. [26].

: FIorast Figure 5: FloraTest Clip on wine leaf

- Figre

By default, the plant leaf for 10 minutes, thereby obscured with a clip. Thereafter, a
laser diode, installed in the clip, is switched on, illuminating the leaf locally. A photo diode
registers the intensity of fluorescence light, whose timing waveform FI (n) then to be stored
in the form of 90 individual values FI (n = 1 to n = 90) in the memory of "FloraTest". A total
of 40 CFD measurements can be stored and later transferred to the PC.

Figure 6-9 show exemplary CFD measured curves, as measured at the wine varieties
Cabernet and Solaris, in leaf heights of 20cm and 100cm respectively (17/07/2014). The
measurements were made both at Novihum-treated plants, as well as to control plants of
the same type of wine.

Sarakhan [27] reported for the first time in 2011 on detailed CFD measurements on
different types of wine in various stages of growth and dependencies of the Kautsky-
parameters of external factors such as drought stress or treatment with plant growth
regulators. The problem with these analyzes was that the "FloraTest", the fluorescence
light is recorded only for 3 minutes and the steady-state values for the fluorescence light
(Flst) have still not set in this time interval. The determination of the Kautsky-parameter K»
and Kz, which depend on the steady-state value Fls, remained in these measurements
therefore inaccurate.

A similar slow relaxation behavior of the fluorescence light was observed by us in
other crops such as corn or winter wheat [28-29]. In these cases it is more appropriate to
make an evaluation of the CFD measurements by comparison with reference curves.
About this methodology, we have rerorted for the first time in 2013 on the example of
winter wheat [30] and a similar approach now practiced for wine.
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Figure 6 to Figure 9: Examples of CFD measurement curves

2.3 Definition of a CFD reference curve for wine: FIR (n)
Since in the literature reference curves for wine has not yet been described, by us for

comparison purposes, a reference curve FIR (n) was defined, which was calculated as a
formal average value of 7 CFD individual measurements in a leaf height of about 100cm
on 17/07/2014 for the two varieties Cabernet and Solaris.
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Table 3: Numerical values for the Reference curve FIR(n) (Mean of 7 measurements)

n  FIR(n) n FIRN) n FIR(n) n FIRN) n FIR(N) n  FIR(n)
1 93 16 1057 31 1587 46 1469 61 673 76 565
2 713 17 1042 32 1607 47 1405 62 654 77 565
3 811 18 1017 33 1622 48 1342 63 644 78 560
4 889 19 1017 34 1636 49 1268 64 634 79 560
5 944 20 1032 35 1651 50 1204 65 619 80 560
6 978 21 1081 36 1661 51 1116 66 609 81 550
7 1003 22 1135 37 1661 52 1057 67 600 82 555
8 1027 23 1219 38 1661 53 993 68 590 83 545
9 1057 24 1288 39 1656 54 939 69 585 84 541
10 1066 25 1351 40 1646 55 880 70 580 85 541
11 1076 26 1410 41 1632 56 835 71 580 86 550
12 1086 27 1460 42 1617 57 796 72 575 87 545
13 1091 28 1494 43 1592 58 757 73 565 88 541
14 1081 29 1533 44 1563 59 727 74 565 89 541
15 1071 30 1563 45 1514 60 698 75 565 90 545

Reference curve for Wine
FIR{n)

=—100Ccm

—. 2000 —

=
Ln
=
=]

1000 —

500

Fluorescence-Intensity (FIR

n

Figure 10: Reference curve for Win FIR(n)
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2.4 Definition of photosynthesis potential PHS, short- and long-term vitality V4,
V;

For comparision of the CFD values Fl(n) of a sample with the values of the reference
curve FIR(n), comparison parameters have been introduced for three time intervals of the
characteristic chlorophyll fluorescence dynamics:

First time interval (n =1 to n = 37)

The first time interval, describing the increase in fluorescence intensity FIR (n = 1) to
the maximum in the FIR (n = 37) and provides as comparison parameter, the relative
photosynthesis potential PHS. The value of PHS is calculated as the quotient of the
average fluorescence intensities of the sample FI (n) and the reference FIR (n) in this
interval:

n=37

FIln}
PHS (%) = E (—“’ié”"’*lnn%)
n=0

Second time interval (n = 37 to n = 56)

The second time interval describes the decay of the fluorescence from the maximum
of the intensity FIR (n = 35 ... 39) to 50% of this value in FIR (n = 54 ... 58). It provides as
comparison parameter the short-term vitality V1. The value of V4 is the relative changes in
the fluorescence intensity of the sample and reference in the second time interval of the
CFD-curve in a percentage ratio:

n=39 n=58 n=39
(2, . (FIRM) -3 (FIRM)Y ), _ ( FIR(n)
Vi = — - *100%

n=39 n==58 n=39

(2, (FIm) - __(FIm) /Y _ (FI(m)

Third time interval (n = 37 to n = 90)

The third time interval describes the drop in fluorescence intensity from the maximum
FIR (n =35 ... 39) to the end of the measurement cycle of “FloraTest” in three minutes FIR
(n = 86-90). It provides as comparison parameter the long-term vitality V2. The value of V2
is the relative changes in the fluorescence intensity of the sample and reference in the
third time interval of the CFD-curve in a percentage ratio:

( Z:;S( FS(n) - Z:zﬂﬁ( FS(n))/ Zz;s( FS(n)
var) = — * 100%

n=39 n=90 n=39

(%, o (FR(M) -3 (FRm) }, _ _( FR(n)

3 Results — Comparison of different variants

Measurements for chlorophyll fluorescence dynamics were carried out on 07/17/2014
and thereafter twice at intervals of 4 weeks (14/08/2014 and 09/13/2014) to all
experimental variants. In Table 3 are listed values for PHS, V; and V,, determined from the
measured curves.
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Variant

Date  Parameter Cabernet Novihum Cabernet  Cabernet

+ Novihum best practise Solaris So'laris
Cuxin only (control) Novihum only best practice (control)

PHS 84.7 90.3 77.5 124.9 122.5
14/07/07 V1 111.2 101.1 108.9 86.8 98.1
V2 106.8 91.7 101.1 103.1 98.9
PHS 75.9 95.4 39.9 81.6 58.8
14/08/14 V1 60.7 62.4 56.9 40.0 74.0
V2 54.3 79.0 55.1 73.6 60.9
PHS 42.5 69.3 48.7 76.2 54.8
14/09/13 V1 23.8 40.9 39.5 313 345
V2 67.3 97.8 82.9 74.4 73.5

4 Summary

In this study the effect of added high grade permanent humic substances
(ammoxidazed lignite) to vitality-parameters of vine is presented for the first time.
Chlorophyll-Fluorescence-Dynamic (CFD) measurements have been carried out at two
different species of vine (Solaris, Cabernet blanc), planted at a recultivated post-mining
site in Lusitia (Saxony/Germany) in 2013. The plants were treated with a novel high-grade
permanent humus product (ammoxidased lignite, Novihum®) and a composite of
ammoxidased lignite and a mykorrhiza-formulation (Cuxin Myko-Aktiv). The control is the
best practice variant. CFD measurements were carried out three times in 2014 (14th July,
14th August, and 13th September).

Generally the variants treated with ammoxidized lignite has shown the highest
photosynthetic potential and the most dynamic trend of the CFD graphs. This indicates a
better plant health status and a better growth what could be seen also from the plants
itself. The combination of a mykorrhiza-formulation and ammoxidized lignite does not show
significant effects in comparison to the variant treated only with ammoxidazed lignite yet.
In addition the variants treated with ammoxidized lignite have shown significant better
Chlorophyll-Fluorescence-Dynamic especially in late summer. This indicates a more
effective usage of photosynthetic active radiation while crapes ripes.
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AKTyanbHble pe3ynbTaTbl MO YNy4leHUI0 NoKasarTeneun
Guonornyeckoro NNoAoOpPoAUsa NOYBbI NOCEe NPUMEHEeHUs
dutorymmHoson kombuHauum (PHCs)

B pamkax nporpammbl Tandem'??! (2012-2021)

W. Nowick
Privates Institut fir angewandte Biotechnologie daRostim. Lichtenstein/Sa. Deutschland

Over 170 agricultural practice areas in Germany were treated up to 8 years with
phytohormone-humic acid compositions (PHCs). We report on the development of
biological soil parameters (humus, air nitrogen fixing bacteria, phosphorous mobilizing
bacteria) and changes in the production functions (normalized income in cereal units as a
function of nitrogen fertilization). Potential yield increases and savings in the nitrogen
fertilization by PHC applications are discussed.

Bonee 170 cenbckoxo3aMCTBEHHbIX nonien obwen nnowagbio 3000 ra B N'epmaHum
obpabaTbiBannCb Ha MPOTSXKEHMM BOCbMW NeT KOMOUHauuen UTOropMOHanbHbIX U
rymmHoBbIX npenapatoB (PHCs). B cratbe onucbiBaeTca BnuaHve o6paboTkm Ha
pasBuMTME MoYBEHHOW Ouonormm no napameTpam: coAep)kaHue rymyca, KOHLUeHTpauus
asoTduKkenpyrowmx n gpocdarmobunmsnpytowmx bakrepun. NponsBoacTBeHHaa (PyHKUMS
3aBNCUMOCTU YPOXKaNHOCTU OT KONUYeCTBa BHOCMMOIO a3oTa NokasblBaeT U3MEHEHUS Mo
CcpaBHeHuto ¢ nepuogom, rge obpabotka He npoBoaunack. lNpeanaraoTcs K 00CyXAEHUI0
BOMPOCHlI MOTEHUMANbHOIO PoOCTa YPOXaANMHOCTU M COKpaLLEeHUs BHECEHUS a30THOro
yoobpeHus.

1. BBepeHune

BpemeHa, korga BbICOKME ypoOXau LOCTUranmcb TONbKO MOCPEACTBOM CENeKuuu
COpTOB, BHECeHMs BonbLUMX 003 MUHEpPasnbHbIX YAOOPEHUA M LLUMPOKOrO MCMNOMb30BaHNS
XUMYECKMX CpeacTB 3awumTbl pacTeHun, npownu. Crtatuctuka pocTta YpOXanHOCTU B
fepmaHMM nokasbiBaeT, YTO 3a nocnegHve 13 neT npakTuyecku He HabniogaeTcs pocT
YPOXaMHOCTU MO  OCHOBHbIM  CENIbCKOXO3SIMCTBEHHbIM  KyNbTypaMm, TOMbKO  panc
NMOKa3blBaeT HEKOTOPYIO NOSTOXKUTESNbHYIO TeHaeHumto. /1/

OaQHOM M3 NpUYKMH 3TOrO SABNSIETCA HEAOCTATOK BOAbl - B HEKOTOPbIX perMoHax B
nocnegHue roabl No NpUYMHE U3MEHEHUS KnmaTa BbiNagaeT He4OCTAaTOYHO OCALKOB UMK
A0OXAN nayT B HENOAXOAALWMA MOMEHT. ELLE OanH BaXHbIN dhakTop - crivwkomMm 6onbLlune
HOPMbl BHECEHNS MUHEPanbHbIX YA0OpeHWI - Be4ET K YTHETEHMIO NOYBEHHOW Buonornn u,
KaK crneacTtBue, K CHKEHUIO B1onormyeckmx nokasartesnemn nnogopoans noYsbl.

CHu3nnocb copepxaHve rymyca W ynana KOHUEHTpauusi NMoYBeHHbIX Oakrepun,
OTBeYaloLmnX 3a cHabxxeHne pacTeHust anemMeHTaMmmn NuTaHus. B HeKoTopbIX crydasax gons
yyactms 6Monormyeckoro asota B hopMupoBaHMm ypoxasa Haxoautcsa Ha ypoBHe 10% un
meHee. 2/

MpuMeHeHne perynatopoB UM CTUMYMSTOPOB poOCTa pPacTeHUM Ha OCHOBE
PMTOropMOHOB MO3BOMAET aKTMBMPOBATb NpoLecc POTOCUHTE3a pacTeHnsa n obecnevnTb
fOonblle acCMMUNMPOBAHHOIO Yrnepoaa, KOTOPbIA TOXE CRYXWUT OAHWM M3 OCHOBHbIX
3NEeMEHTOB NUTAHUA Ans noYBeHHon buonoruu. /3-6/

Hawwn npeabigywine uccnefoBaHUA MNoKasbiBalOT, YTO perynsapHoe npuMeHeHune
oMTOropMoHarbHbIX NpenapaTtoB B KOMOMHauun ¢ rymmHoBbiMu (PhytoHuminCompounds
- PHC) nosBongeTt cokpaTuTb BHECEHUE XMMWUYECKUX YAOOpPEHUA, COXpaHUTb NpU 3TOM
CTabUNbHLIN ypoXKan Unu gaxe yBennumtb ero nokasatenu. B teyeHmm 16-tn net (2005 —
2021) B pamkax OByx uccrnegosaTternibckux npoektoB Radostim A*B (2005-2008), future
9/12 (2009-2012) n B pamkax TeKyllen MexayHapoAHOW MHOroneTHen nporpaMmmbl
Tandem'??" (2012-2021) uHcTuTyT daRostim uayyaeT acpcekTbl npumeHeHuss PHC Ha
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nonax B epmaHun. MNocne BocbMu neT paboTbl MOXHO yXXe caenaTb NPOMEXYTOYHbIEe
BbIBOZbl O MOMNOXUTENbHbIX pe3ynbTaTtax./7-10/

2. Nporpamma Tandem'#?!

B TeyeHunm nocnegHuMx BOCbMM fEeT KONMUYECTBO MNPOM3BOACTBEHHbLIX MNrowagen,
Yy4acCTBYIOLLMX B IKCNEepMMeEHTaXx, BO3pocsno oT 65 ao 170 obwen nnowaaesto 3000 ra.

B pamkax nporpammbl Tandem'??! mbi o6pabaTbiBaeM akcnepuMeHTanbHbIE NOMS,
koTopble ¢ 2005 no 2011 rog obpabarbiBanncb TONbLKO OAUH pa3 B roa BecHomn, a ¢ 2012
rogja OBa pasa - BEeCHOM M oceHbt. BecHom obpaboTka npoBoaAUTCA MO NIMCTOBOW
NOBEPXHOCTU KoMBuHaumen ,Tandem F* ¢ uenbio cTuMynupoBaTtb nNpouecc OoToCMHTE3a
N, KaK CnencTBue, YBESNIMYUTb KOHLIEHTPaUMIO MOYBEHHbLIX GakTepun, KOTopble, B CBOIO
odepeab, byayt obecneunBaTtb Gonblle OOCTYMHOrO AN pacTteHus asoTta u docdopa.
OceHblo obpabaTtbiBaeTca no4ysa npenapatom ,Tandem H ¢ uenblo yckopuTb npouecc
npeobpa3oBaHNA OpraHMYeckoro maTtepuana B ryMyCc M YMEHbLUUTb MOTEPU MOYBEHHbIX
OakTepui B 3MMHNIA nepuoa.

[Ba pasa B rog (F — nocnegHsa Hegens mapTta, H - nocnegHasa Hegens okTsbps)
Ha Bcex nonsx otbmpatoTcs npodbl noyvsbl (0-30 cMm) M aHaNM3UPYOTCA MO CreayrLwmm
TPEM nokasaTensiM: CcoAepXaHwe Trymyca, KOHUEHTpaumss asoTUKCUPYOWNX 1
dochaTmobmnuanpyowmx 6akrepun.

[na Kaxgoro akcnepuMeHTanbHOro nonsi CTPOMTCS NPOU3BOACTBEHHAS PYHKUMA —
3aBUCUMOCTb YpoxanHocTn B eguHuuax GE/ra oT konuyecTtBa a3oTa 3a rogbl C Havana
PHC -o6pabotku. [JaHHasa dyHKUMA CpaBHMBAETCHA C aHaNorm4yHom 3a npeabiayLmne rogbl
6e3 npumeHeHuns PHC. Pe3ynbTaThbl NnpeacTasneds! B n.n. 3 u 4.

3. AMHamunKa nouBeHHOU 6uonorum B TevyeHue 8 net (2006-20014)

Tabnuua 1: CeogHas Tabnuua cpeaHMX 3HA4YeHUM MO COAEpPXKaHUK rymyca,
KOHUeHTpaunn N- n P-6aktepui
O6pasupbl noyBbl CpegHue 3Ha4eHusi Mo BceM npobam
F: Frihling - BecHa,
H: Herbst - oceHb

H-Tymyc N-Gaktepun P-6aktepun

K-Bo Jahr % KOE mnu/r  KOE mnH/r

65 2006F 4.4 9,6 2.4

76 2006H 5,1 13,5 3,7

65 2007F 3,6 12,6 3,2 Radostim A*B
64 2007H 3,8 11,2 2,6

65 2008F 4.4 13,1 3,5 2006 - 2008
87 2008H 47 11,0 3,2

92 2009F 43 10,9 1,7

122 2009H 3,4 16,0 54

132 2010F 41 14,1 3,9 future %2
161 2010H 3,0 16,1 2,2

170 2011F 4,0 14,8 1,9 2009 - 2012
160 2011H 3,6 16,6 3,4

170 2012F 2,4 18,6 4,6

160 2012H 3,6 19,0 3,9

164 2013F 2,9 294 7.5 Tandem ¥
160 2013H 43 25,4 9,8

150 2014F 3,2 25,5 8,8 2012 - 2021
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3.1 N-6aktepum, P-6akTepun

Ha nonsix, rae PHC npumeHsinack aBaxabl B rog, Habnwoganca AanbHenwnn pocT
KOoHueHTpaumn N-baktepun: oo BecHbl 2013 - 20,5%/a, po BecHbl 2014 - 22,3%l/a.
AGcontoTHasa cpegHasa BenMuYnHa npupocTta 3a rog — okono 2,0 KOE mnH/r.

. N-6aktepun: +22,3 %/a g P-6aktepuun: +37,2 %l/a
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Puc. 1: [lJuHamunka KOHUEHTpaLumm Puc. 2: lnHamunka KOHUEHTpaLumm
N-GakTepwui P-6akTepun

OceHHaAst obpaboTka NoYBbl CUbHEE NOBMsiNa Ha 0COB0 YYyCTBUTEMbHbLIE K HU3KUM
Temnepatypam P-6aktepun. MNpupoct coctasun oo 12,3%/a BecHon 2013 n po 37,2%/a
BecHoun 2014. AGcontoTHas cpefHss BenvymHa npmpocTa 3a rog — okono 0,6 KOE mnH/r.

3.2Tymyc

OceHHsis obpaboTka nouyBbl komOuHaumen PHC octaHoBuMna npouecc nageHus
coaepaHus rymyca, KoTopbli Habnogancsa Ha nonax 6e3 oceHHen 06paboTku. [1o BECHbI
2012 roga Habnoganochb CHMXEHNE cogepXaHna rymyca 3a rog Ha 5,4% B cpegHem, a oo
BecHbl 2014 Tonbko Ha 3,7%. [JeTanbHblM aHanM3 AMHaMKUKK NokasaTerien coaepXXaHus

rymyca rnokasbiBaeT, YTO OCeHHsisi 06paboTka obecneunBaeT NpMpoCT coaepXkaHus rymyca
3aroa oo 13,2 %.
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Puc. 3,4: lnHamuka copgepxaHus rymyca B nepuog ¢ 2006 no 2012 n ¢ 2012 no 2014
rog
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3.3 MporHo3 AMHaMMuKN BbilleonucaHHbIX npoueccoB Ao 2022 ropa

Takoh poCT KOHUEHTpauuMm MOYBEHHbIX GakTepu nNpu  CTabUNbHOM UMK
BO3pacTaloLEM CcoAepaHum rymyca, pasymeeTcsi, UMeeT CBOW eCTECTBEHHblIE npenernsbl.
AHanuM3 nokasbiBaeT, 4YTO B MepBble rodbl MNPUMEHEHUS KOMOMHaAUMM NPUPOCT
KOHLEHTpaumn noyBeHHbIx 6aktepuin coctasnan 23 - 37%/a. MoxHo caenaTb NPOrHos3,
yto B 2022 rogy, K MOMEHTY 3aBepLlUeHUs NPOEKTa OTHOCUTENbHbIA NPUPOCT byaet
cocTaBnATb Tonbko 2,5-3,0%/a
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Puc. 4, 5: OTHOCUTENbHbIE 3HAYeHUs exxerogHoro npupocta N- n P-6aktepui
MO OTHOLLEHMIO K NpeablaylemMy rogy

4. ﬂ,I/IHaMMKa ypO)KaﬁHOCTM Ha HEKOTOPbIX NMondx — npon3soacTtBeHHasd C*)yHKLI,I/IFI

N3ameHeHnsa doyHKLMK

3emns . O6paborka npv npumeHeHun PHC
B NepmaHumn AZ 5 -
Ees PHC PHC KOHOMUS a3oTa PUPOCT ypoxas
Kr GE
bpangeHbypr 27 2001-2005 2006-2013 -11,0/0 0/+3,2
CakcoHus 30 2001-2009 2010-2013 -17,0 +0,1
BpaHoeHbypr 33 2001-2005 2006-2013 -22,0 +0,2
CakcoHus 36 2001-2008 2009-2013 +17,0 +2,0
CakcoHus 41 2001-2009 2010-2013 0/+47,0 +4,4 / +6,9
CakcoHus 67 2001-2009 2010-2013 0/+32,0 +23,5/+18,4
CakcoHus 76 2001-2005 2006-2013 0/+17,0 +6,0/6,9

*AZ - nokasaTtenb kadecTtsa noysbl No 100-6anbHOM cucteme

Hwxke nokasaHbl NnpuMepbl CPaBHEHUS MPOM3BOACTBEHHbIX (PYHKLMIA MO nepuopam
npn obpaboTtke nonen kombnHaunen PHC n 6e3 o6paboTku.

258



4a: 3emnsa CakcoHusn, AZ: 30, akcnepuMeHTanbHbIX noneun: 8

y=-0,0044%" + 064281 + 22,2724
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4b: 3emna bpaHgeHOypr, AZ: 33, akcnepumeHTanbHbIX nonen: 20
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4c: 3emnsa CakcoHun, AZ: 36, akcnepuMeHTanbHbIX nonen: 5
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Ypowan GEfra

4d: 3emna CakcoHusn, AZ: 41, akcnepuMeHTanbHbIX nonen: 8
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4e: 3emnsa CakcoHun, AZ: 76, akcnepuMeHTanbHbIX nonen: 13

y=-0,0035x +0,6203x + 61,827 y=-0,0032¢ +0,675x + 60,676
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5. Utorn

M3yyeHmne no4uBeHHon Buonormm Ha 6onee Yem 170-Tu C/X NPON3BOACTBEHHbLIX NOMNEWN
obwen nnowagbto 3000ra B [epmaHum, koTopble oOpabartbiBanucb KoMbuHauunen
PhytoHuminCompounds (PHC) B nepuog ¢ 2005 go 2013 roga, nokasano ctabunbHbIN
POCT KOHUEeHTpauuu asoTtdukcmpytowmx - okono 2,0 KOE wmnH/r 3a rog w
dochaTtmobunusnpyowmx Gakrepun - okono 0,6 KOE mnH/r 3a rog. bonee Bbicokas
KOHUEHTpaumsa no4yBeHHbIX OakTtepun obecneymBaetr 6onee MOMNHOLEHHOE MNUTaHue
pacTeHun.

MoOXHO cpaBHUTbL MPOM3BOACTBEHHbIE (PYHKUMM 3a roabl npumeHeHns PHC wn 3a
rogpl, kKoraa KOMbuHauusa He npuMeHanacb. AHanu3 pesynbTaToB Ha Pas3NUYHbIX ydacTKax
C HeOONbLNMWN OTKMOHEHUSIMU Ko3dhdMUMeHTa KavectBa no4usbl AZ B pamMkax OAHOro
npeanpuaTUs NokasbiBaeT :

- Ha 6onee nérkmx noysax (AZ= 27-33) obpaboTka MOYTM HE NPUBOAUT K POCTY
ypoxas, HO NO3BONSAET COKpPATUTb BHECEHMNE a30THOro yaobpeHnsa ot 11 go 22 kr/ra

- Ha cpegHuMx K Tsxkénbix nodsax (AZ= 36-76) obpaboTka no3BonsieT LOCTUYb
yBenunyeHua ypoxasa oT 2 o 7 GE npu o6bl4HbIX HOpMax BHECEHMs a3oTa, a npu
xopowiem cHabxeHum Bogon - oo 20 GE.
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PeknamHas nudopmauma ot komnaHmu Agilent Technologies —
reHepasibHOro cnoHcopa KoHdepeHuun HIT-daRostim-2014

Komnanua Agilent Technologies, obpa3oBaHHasa B 1999 roay B pe3y/ibTaTe peopraHvsaumMm KOMMNaHuu
Hewlett-Packard, sBnsetca MMpoBbiM INAepOM B 06/1aCTU TOTOBbIX PELIEHU ANA aHanM3a, HauyuHas oT
Hebosbwmx UK - cnekTpoMeTpoB A/15 PYTUHHbBIX UCCNeA0BaHMI 40 YHUKA/IbHbBIX BbICOKONPOU3BOAMUTENbHbIX
KOMM/IEKCOB.

CerogHa KomnaHusa Agilent Technologies sBnaetcs Bepywum MMWPOBLIM  paspaboTyMKom m
npousBoauTenem aHA/IMTUYECKOTO W KOHTPOJ/IbHO-U3MepUTEeNbHOro obopyaoBaHua. Ha  pbiHKe
aHanutuyeckoro obopynosaHus Agilent Technologies npepctasnfaeTr npubopbl A8 MONEKYNAPHON
CMEKTPOCKOMUW, 3N1EMEHTHOIO aHa/M3a, CUCTEMbI AJ1A Fa30BOM U KUAKOCTHOM XpomaTtorpadpuun, XpomaTo-
Macc-cnekTpomeTpuyeckme cuctemol. O6opyaosaHme komnaHuu Agilent Technologies yctaHosneHo B 110
CTpaHax mupa. KnueHtamu KomnaHuu Agilent Technologies asnstoTcs nabopatopum KOHTPONA KayecTBa U
Hay4yHO-UccnegoBaTeNnbckme nabopatopuu. Mpepcrasutensctso KomnaHum Agilent Technologies 8 Poccumn
NpeaocTaBaseT KOHCynbTalMM MO Bompocam nogbopa onTMManbHOM KomnieKTauuu obopyaoBaHus,
NpoBOAMUT 3anyck 0b6opyaoBaHUA U 0byvyeHWe paboTe Ha NpPUOOpPax, OKasblBAET YCAYrM TFapaHTUIHOTO,
NOCTrapaHTUMHOrO 06CNYKMBAHUSA, YCNYTU NO KBAaAUPUKALLMM U BAIMAALUMN CUCTEM.

KuakoctHas xpomaTorpapus
Kunkoctabie xpomarorpadsr cepun Agilent 1200 Infinity Series
Bricokonpon3BOoIUTENBHBIN XpoMaTorpad st TOYHBIX ucciaenoBanuii Agilent 1290
I"enp-nipoHuKaloIue XpoMarorpadsl A1 aHAIH3a BEICOKOMOJIEKYJISIPHBIX COEIUHEHHUIT
KunkocTHBIE XpoMaTorpadbl ¢ BRBICOKOW CKOPOCTBIO TpaHcopTa JaHHbIX 1260 Infinity
JKunkocTHBIE XpoMaTorpadbl HOBOTO TIOKOJICHHS [T 0a30BhIX 3ama4 Agilent 1220
Xpomatorpadsl Aisi NpenapaTUBHOIO pa3zeIeHUsI

I'azoBast xpomaTorpadus
I"azoBbIit xpomarorpad Agilent 7890
YcrpoiictBa BBosia mpod aist cuctemsl Agilent 7890
Oo6neryeHHas Mojeb Xxpomarorpada Jjis MacCOBBIX HccaemoBanuii 7820A
KommakTHbIi Xpomarorpad 171st onepaTUBHOro ¥ ToyHoro anannza Agilent 6850 Series 11
Astocamrutep Agilent 6850 ALS
[MopraTuBHbIN razoBeiii xpomatorpad Agilent 490 micro GC
ITpobootbopuuk Headspace Sampler 7694E
ABTOMaTHUYECKOE YCTPOMCTBO JUTs BBOJA XUAKHUX 1pod Agilent 7693A
Tepmoaecopbep Agilent 7667Mini

Macc-ciekTpoMeTpHYecKHe CHCTEMBbI
RapidFire - BBICOKONPOM3BOAMTENBHBIM KOMIUIEKC Ha 0asze TaHmeMHbIXx BDOXXX-MC
CHCTEM
Xpomato-macc-criektpomerp 5977 ¢ MSD  nmeTekTopoM  MOHOKBaJpPYIOJIBHOM
KOHCTPYKIINU
TanaemMHbBIN TpexXKBagpyMONbHBIA Tra30BBII XpomaTo-Mmacc-criektpomerp 7000 GC-
MS/MS
I'nOpuaHEIl  KBagpYIONBHO-BPEMANPOIETHBIA Ta30BBIH MAacC-CIIEKTPOMETP BBICOKOTO
paspemenus Agilent 7200 GCQTOF
Tangemnas TpexkBaapynoiabHas cuctema a1 BOXX-MC cepuu 6400
BpemsnponeTHsii Macc-CIIeKTpOMeTp BbICOKOTo paspemerns st BOXKX-MC cepun
6230
I'u6punHbIl KBaAPYHOIBEHO-BPEMAIPOIETHBIN MacC-CIIEKTPOMETP BBICOKOTO pa3pelleHUs
cepun 6500

]
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Y®-Bun u UK-®ypbe crieKTpoMeTphI
YO-BU/J] ciektpometp Cary 60, Cary 100, Cary 300, Agilent 8453
Cnextpodmoopumetp Agilent Cary Eclipse
Agilent Cary 6000i, 5000, 4000
D¢ heKTUBHBIIT MUKPOCKON C PacHIMpeHHOH (hyHKIMOHaIbHOCThIO cepun Cary 620, 610
FTIR
HK-®ypre cnexrpometpsl cepun Cary 630
HK-Dypbe criekrpometpsl cepun Cary 660-670-680 nmist Mcciie1oBaTeabCKUX 3a1a4

ATOMHO0-20COPOLIMOHHBIE H ATOMHO-3MHCHOHHbIE CIIEKTPOMETPBI
ATomHO-abcopOironnbie criektpoMeTpsl Agilent 240FS/280FS, AA-240Z u AA-280Z
ATOMHO->MHICCHOHHBIN CIIEKTPOMETp ¢ MUKpoBoHOBOH (CBY) mmra3moit
ATOMHO-3MHUCCHOHHBIN (ONITHKO-3MUCCHOHHBIE) CIIEKTPOMETDP C UHIYKTUBHO-CBSI3aHHOM
mwia3moit (MCIT-O3C) 710/720/730 cepuu
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KOMIUJIEKCHOE CEPBVICHOE
' OBCNTY)XNIBAHNE
' OT AGILENT_TECHNOLOGIES

\ A71A BALLEW JTABOPATOPUW
'.l.'l:lu M&anf Confidence

'
¥ ) 13

ol RA@i&ED
Agilent & Poccun IN Eu NCE

Pernamentro- Yenyru no MoproToBka Mporpammet

npothunakTHueckoe oGopymoBauna K CepEHCHOTO
Cocmsame M | |a—
Agilent

CEPBUC 1 PACXOHbIE MATEPVAITBI
A1 ObOPYOBAHWA OPYTIAX TTPONSBOAWTEIIEN

Yinaiite Gonbwe: Yanaite Gonblue:
www_selectcrosslab.chem.agilent.com Www.expert-crosslab-services.com

470 310 3HAHWT [i1H BAC?

Cxnan sanyacted ana pemonta 8 Mockee
MpuopHTeTHOE BpEeMA peaKiWH
Cepenc o1 noctapwmka Me1 B ofnacTi COOTEETCTEMA HOPMATHEAM

Faparma na obcny:xueanwe Agilent

,.. Agilent Technologies
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PACXbﬂ,HblE MATEPWAIJIDI
AGILENT TECHNOLOGIES
The Mealsureof Confitence

Kononku ana xxuaxkocTtHoii xpomartorpadum

Konouku ZORBAX Eclipse Plus ana B3XXX Bhicokoro 1 cBepXBhICOKOTo AaBNeHWA —
Hoeble TexHonorum RRHD u RRHT:

«  BbicoKaA 3(h(heKTMBHOCTL 33 CYET YMEHBLLIEHWA Pa3MepoB YacTill copberta Ao 1,8 Mkm
« poctynHble hopmarsl - 3,5 1 b MKkm

« crabunsHocTb B Ananasoe pH 2-9

« OTNUYHaA BOCMPOM3BOAMMOCTh B TEHEHWE BCero nepuoja pabothl

KonoHku Poroshell 120:
« copBeHT ¢ UenbHLIM AAPOM W NOPUCTBIM BHELLIHWM CMOEM

« yBenuyexue ah(heKTMBHOCTM CPABHUMO C copGeHTamK 40 2 MKM Ha cucTemMax
¢ aaenexnem ao 400 u ao 600 Gap

+ GonbLiok Bbi6op cop6eHTOB pasanUyHOi cNeLMtMYHOCTH ANA BO3MOXHO

Kononku ana rasosoi xpomartorpadum

Agilent J&W - BbicokoadhdhekTMBHBIE KONOHKKM ANA ra3oBoil Xxpomarorpaduu

+ aHanua npob B 4o6biBalOLIE U XMMUYECKOH NPOMBILLNEHHOCTH, NPKU
3KOMOTMYECKOM KOHTPONE W Apyrux 06nacTax

+ BbICOKa@A BOCMPOU3BOAMMOCTE U TOYHOCTL
* nony4yeHue YETKMX NWKOB Ha XpomaTtorpaMme W UX OTNIMHHOE pasjeneHue
* KanunnapHsle, MUKpOHacaA04Hble, MONEKYNAPHbIE CUTA W CNelWanbHbIe

MpobonoproTtoBka

TeepaodhazHan akcTpakumua Ha nonumepHsbix cyberpatax Bond Elut Plexa ana
thapMaleBTMYECKOI NPOMBILLNIEHHOCTH. 3apaHee B3BELLEHHbIE HAB0pPLI ANA
3KCTparupoBaHUA U AMCNEPrUPOBAHMA.

Agilent Bond Elut QuEChERS ana nuwiesoit npomsitinesHocTy. XKuakocTHanA
aKcTpakuua Ha cy6etpate Chem Elut B cyameaakcnepuve u aHanuse
HapKOTMYeCKWUX Npenapatos B KPOBM.

Cy6ctpatel Captiva ND Lipids, nossonaioume u36aButbcA 0T NPUMECEN, B TOM
yucne NUNUAOB M NUNONPOTEUHOB NPK aHanuae GMONOrUYECKUX XKUAKOCTEH.
T®3 Bond Elut Ha ocHoBe cunukarena ¢ pasnuyHoi cneuntnyHoCTbIO.

LUnpuuessie thunbtpbl Captiva n03BONAIOT YBENWYWTE NPOU3BOAUTENBHOCTL
1 TOYHOCTb pesynbTatos 6es yBenu4eHWA NpoAorXKUTENLHOCTH Npolecca
xpomarorpacum.

PacxopHble marepuansl ana xpomarorpatuu U Macc-cneKTpoMeTpum

Pacxoansie marepuansi gna X, BIXKX, IX/MC u BIXX/MC -
WMpOKKiA BbIGOP BCOMoraTtenbHbIX CPEACTB, PACXO/AHBIX MATEPUAanos 1
3anacHbIX yacrei, pazpaboTaHHbIX ANA NOBbILIEHUA 3ChtheKTUBHOCTM U
npon3BoAMTENLHOCTH paboThl aHanuTHYeckoro o6opyaoBaHna: (hnakoHbl
M KPbILLIKK, BCTABKW WCNapWTens, centbl, NPOKNaAKH, WNp1ubl ANA
HaHECEHWA B PYYHYIO W ANA Npo6ooTGOPHMKOB, YNNOTHUTENbHbIE KOHYCbI
(theppynei), raiiku u MHoroe Apyroe.
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JKOJNOoruyecKuu KOHTPOIJib

JKONOrMYECKHMA MOHUTOPHHT NOCTOAHHO NOBLILWAET Tpe0OBAHWA K ONPeASneHnio aHanuToB B npofax cnox-
HOTO COCTABA HA YPOBHAX cnefoesx konuyecTs. DcHOBHOE BHUMAaHKWE YAENAETCA KA4ECTBY NMTLEBOMH BOMbI,
KOHTPOMIO 3arPAZHEHKA CTOYHBIX BOA, KA4ECTBY BO3AYXA B MOMELLSHMAX, A TAKMHE BLIABNEHHIO HOBLIX ONac-
HbIX BEWECTE B CMOMHbIX 0fpa3zuax uz okpyxawiled cpeasl [poeepedHsie ananuzatopel Agilent obe-
CNEe4YMBal0T COOTBETCTEME HOPMATHBHLIM TPeG0BAHUAM, BRICOYAHLLMIA YPOBEHE NPOMYCKHOA CNOCOGHOCTH U
NPOM3BOJMTENEHOCTH B COMETAHWM C HAZEMHOCTEH) W BLICOKOH CTENEHBI0 ABTOMATHIALIMM.

MNpogykuwra kKomnadue Agilent MoxeT NpegocTagHTE BCe,

470 HeoBGX0AMMO NaGopaTOpHK ANA KCCNEJ0EaHWA BOObI, BO3-
[yxa, M04Bk], 3arPAZHEHHLIX 38MENb W GWOTI, GyabL T0 aHanus
DPraHU4ECKWX WM HEOPTaHW4ECKHX BellecTs. KomMnaHuA Tacke
MMEET ONbIT MOOHNEHGLIX HIMEPEHMA | MOHWUTOPHHTA TEXHOMDOIH-
HECKUX BOJ.

I'pynna cneunanuctoe Agilent NOCTOAHHO DTCREXMBAET HOP-
MATHBHBIE M3MEHEHWA B 06NACTH 3KONOMM4YECKOro KOHTPONA,
NpesocTaBnAA HALWKWM KNUEHTAM PeLUeHUA, MONHOCTLH YA0BNeT-
BOPAOLLME HOBLIM TPEGOBAHUAM.

Kauectso — 370 BEAYLLAA XAPAKTEPUCTMKA HALLMX PELLEHMH,
NpesocTaBnALLAA KNMEHTAM BCE NPEUMYLLIECTBA HAZENHOM
pabotsl. Pewexua Agilent MOryT MHTErPMPOBATLCA C CYLUECTRY-
HOLLEH CHCTEMON ynpaeneHua nabopatopHoid wHdopmaumeil 1
KOPNOPATHEHOH MHDOPMALMOHHON CHCTEMOWH.

AHANWTHYECKHE PELLIEHWHA.
Markets And Application Programs
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Cpegneneryune pewecrea - Macna m xupei

QInp aHanMza HA COABMHAHWE CPSHANATYYHY BAWECTE, & TAKMD SHAMMIS HI WAL W HHpLI
PEKOMEHTYETEA MENONEITRSTE cneUMantHeIl copdent Bond Elut SPEC & cTIHOapTHLE NETROHEY,
SE-TH MyHOYHEIX NMNIHIWIETAX N JACKER, YoORSpLWEHCTECEAHHAA KOHCTRYKUNA SPEC odecnayneast
PABHOMEPHOCTE PACNPEAaNEHHR oOpaeUa, ofacneqnean amMHO0dpaIHEIS C3PaKTENMCTMEN NOTOKS
W cTpakuny. Juckn SPEC odecnaymeait BLCOEHA yPOEEHE WEANEHEHMA NDW HIKDM 0fLEda
npotel — 100 men. Metogel akcTpakumnn SPEC ofeiqHo KOpoHE W TpaiyT MaHsIWIERD KOMNYECTES
PEEKTMEOE W [ECTECOMTENAA, B CPEEHEHMM C pyTMMH WeTogami Tid, odecnaudean dones
IKONCHYHYKD M IKDHOMIHHWD padoTy natoparapum.

Bapuizuatsie pemjecrea - Mectuuymap: - Nlonaphsie coegune aua

Bond Elut ENV, nonawap PS/0VE nomcTupon/gHenHMnSexIon) NpaiHEIHayeH IR S#ETPEKLHA
NANAPHEE OpraHMyackds Beweete. OH npegetaenqAaT cofol capHYEckNE YACTHUL! THAMETROM
125 MEM, 4TO J38T NPEMMYLECTER NP SOMBWHE OOkamax Npod W BLICOKOA CKOPICTH NOTORE.
Momogdr ONA NOAFOTORKH K SHANKY HA COOSMMEHME MONADHLE OPFSHMHECKIN MONSKY W
CCTETKOR BIPLEYATE BEILECTA B 0dpaLay eam.

Denon - Mpouzeoghsie henona - Mecmumuas - Monapubie coegnHennA
MonwHUMPO EIHHEIA NoNMME CcTHRON-JMeMHMnGeHzona (SOVD] Bend Elut PPLyepiecaT 1awa
CAMLIE NOMAPHEIE KNACCH SHANMTOE, BKMIOYAA NPOMIR0MHUE aHona. MuKporpaqynipooasHan
UANMN0E BRICOKDH YMETOTH C BLICOKMM COJPHEHHEM O-UEMMICNoI6l M HIIKHM COASMHIHHIM
watannoe (Fe, Cu <E wr/kr) Bond Elut Collulose cnocofaq cERZLIBETE BONLLWIOE KONHYECTED
NANARHENX BAWECTE W1 BAMHEIX W OOraHMHEckHE dial.

MAY - Necruunasi - Henonaphbie coegunenus - OGecconueanne

[INA HENAnAPHE COROMHEHRR PEKOMEHITY BTCR MCMONLIoRaTE NaTpoHsl Bond But C18, C18 OH
ANA NOELLUSHHA YIEO*HEAHAR DCHOBHLE COSMHEHHR W adecconeankA, Bomd Blut CN-E —3ma
BEPCHA COP SHTA £ NPABATEIMH UMSHOTESTTIZN Ty YIS BCSrO Q00T ANA SKCTP 3KUAM SHANMTOE U3
poaHeE; odpaauce. Bomd Elut CH [ uMknCrescIEHEIME TRSTINEMA] MCNCNEIYETCA, KOrga 0bbMHES
HENANAPHEE CopdaHTel Ha WoryT odecnaumTe HeofxooMewo canakTHEHOCTE. Bond Elut Plexa
NOJOADET ANA SKCTPEKLNKM HENCMAPHEIX COBIHHEHAA © KNCMEMM MM HBHTPaNEHLIMM CRORCTEAMM,
4 TAKHE ANA JKCTPAKLAN [AY M2 NNTEEE0A BOML.

Kapbomoewe, Cynbtotoesie, [aoenyKeycHbie KNCNOTE * CTpysaypHbie Maoseps
Band But SAX — CHNLHEIA SHOHOIOMAHHAE, KITOPEIA HO2ENEHD NOICNAT ANA SKCTPEKURM TAEME
COSMMHEHNA, KAk kapSanoesiekHzn oL, Bend Elut NH2 aenaates donas cnatls SHHOHO DOMaHHHIM,
yem copant SAX M NOLAOINT ANA Y08 PHEAHHA SHWIHIE, HENPMMER, CyNedoHOELE KACNOT. MNogodno
coptiantam Diol n 3, Bend Elut NH2 npaansho noxomT AnA paziensHiA CTEYRTYEHLD MIDMEQDE.

AHanu3 noue

MAY - Mecuunge

Copdantel EnvirElut cnauman-xo paapatoTaHe! LA SKCTPEKUMK WHPOKOTD CNSKTRE CORMMHEHNRA
H3 BOHeE ofpaeuce WoesTAek W3 npod nouss. EmvirBlut PAH w Pesticides gocrynuu B
NATPOHAX ANA THE ¢ UANHHIPMYSCKMM KDPIYCOM, KOTOPLE MOSKHD MCNONEI0BATE 0O CTAHSIETHEMKA
BEKYMHEIMA KONNekTopami, Hanpraap Vac Elut SPS 24,

B WekDTOpLX CMyyanx OrA NOFOTORKM O0[EIUCe NOMBLI K SHAMM3Y MOGKHD [EKOMEHIDEATh
HENankx0eaTs Watogky OmEChERS, wanpumep, anA nogroToekd npofdl K aHanazy Ha NAY
(Gama(=]nMped W ap.). B =1om cnyyae uanecoatpasno Menankioears coptodr Bond Elt PSA —
INKMMHPOBSHHLIA 2MHH, CODEMHALIMA JBE IMMHOELE (PYHELMOHAMEHEIS TPYINE — ETOPHYHRD W
NEREHYHYID, YTD CNOCOGCTRYET YIANSHID KMEMLD KOMMOHEHTIE,

.- - Agilent Technologies

-
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MpomyKUMA W ONBIT HALUER KOMNEHWA NoMoryT Bam pelwats TERYUKME W NPEICTOALIME JA034K HA BOEX CTAAMAK: of NPoGonaaroToEKM
00 KOHEUHOMD AHANWIA PEaynbTaToR. HWke NpeOcTaEneHn HECKONbKO HAGOPOE NPOOVELMM AMA NOQMOTOBEM NPoG K aHamWMay.
OGpamwaes BHAMAHME, YTO QANEKO HE BOE HAWMEHOBAHMA W THNOpA IMEPLl YKA2aHbl B TaGnuue. Bu momers
0fpATHTBER 38 AONOMNHUTENEHOM HHCPOPMALUMER B HAL OGDMC W K HALIKMM YIIOMHOMOYEHHEM MApTHEpAaM:

Cpemneneryune Narponw gna TOI SPEC 86-nynounme nnanwem: SPEC, 16mr
B — ABI20320 C18 (15 wr, 3 mn], (100wriyn) ARDED3 C18 (kpyrnogoHHbE myHER Ha 1 M)
Macna w xupsi MAwvoky W npunapgnexHocd SPEC Mnanwer AnA paapaboTKe METOAWK
ATAR19 C18AR (47 mm), [ 20 wriyn) AROG30 (C2, CB, C18, C18AR, CN, MP1, MP3, FH)
BzpuiBuatme Bond Elut ENV*
BELECTER 12105012 (50 mr, 1 mn], (100wrAn) 12255014 (200 wr, Gmn), (50wrfyn)
MecTunnasl 12105013 (100 mr, 1 wmn), (100w ym) 12105016 (500 wr, 3mn), {30wryn)
MNonAapHbIe 12105014 {100 mr, 3 mn), (50wrAyn) 12255011 (200 wr, Gmn), {30wryn)
COEQMHEHHA 12105015 (200 wmr, 3 mn), (S0wr/yn) 12255012 (1r, Gwn), {30wrym)
Denon Bond Elunt PPL* 12105006 (500 wmr,3 mn), {30wryn)
T —— 12105002 (50 mr,1 mnj, (100wt yn) 12102148 (1r,3 mn), (50wt yn)
MonapHbie 12105003 (100 mr,1 mn), {100wr/yn)
R —— 12105004 (100 mr,3 mn), (S0wr/yn) Bond Elnt Cellulose™
12105005 (200 mr,3 mn), (B0wr/yn) 12102095 (300 wmr,3 mn), (50wrfyn)
Bond Ehnt CN-E* 96-nynounnie nnavwets Bond Elut CN-E
12113033 (500 mr, 10 mn), (30wrhyn) =* A4860425 (kpyrnogoHHpE myHEW Ha 1 Mn, 25mr)
nay 12102064 {50 wr, 1 mn), (100wryn) A4960450 (kpyrnonoHHbE myHer Ba 1 mn, H0wr)
MecTrumgbr 12102007 (100 wmr, 1 wmn), (100wrfym) A496041C {kpyrnogortee myHe va 1 wmn, 1000mr)
Henon aphbie 12102034 {500 mr 3mn], [50wrfHym)
COEAMHEHKA Bond Elut CH* 96-nynounnie nnavwets Bond Elnt CH
QhecconMBEaHNE 12113032 (500 mr, 10 mn), (30wrhyn) =* A4862225 (kpyrnogoHHpE MyHEW Ha 1 Mn, 25mr)
12102063 (50 mr, 1 mn), (100wrsyn) A4962250 (kpyrnogoHHpe myHEM Ha 1 mn, S0wr)
12102006 (100 mr, 1 mn), (100wt Hym) A486221C (kpyrnogonHse nyHEM Ha 1 mn, 1000mr)
12102033 (500 mr,dmn), [50wr/yn)
Bond Elut 3AX" 96-nynounsie nnanwets Bond Elut SAX
Kapbonoewe, 12113007 (100 mr, 10mn, 40 mem), (S0wrHym)™ | AL9G3025 (kpyrmogoHee myHen Ha 1 mn, 25mr)
Cynbhonoewe, 12102079 (50 wr, 1 sn, 40 mem), (100wr/yn) AA963050 (kpyrmogonHbe myHER Ha 1 mn, S0mr)
lNanorenykcycusie | 12102087 (1r, 3 mn), (S0wr/yn) A486301C (kpyrnononHete nyHEM Ha 1 mn, 1T00mr)
KHCMOThI Bond Elut NH2* 96-nyHounnie nnanwetsi Bond Elut NH2
C1pyKTypHBIE 12113074 (100 mr 10 mn, 40 mem), (S0wrdym) == | A4960525 [kpyrmogoHHEE myHE Ha 1 mn, 25mr)
HIOMEPEI 12102076 (50 wr, 1 sn, 40 mem), (100w ym) AA4960550 (kpyrmogonHee myHEr Ha 1 mn, S0mr)
12256012 (1r, 6 mn), [30wr/yn) AA96051C (kpyrnogonsie myHer va 1 s, 100wmr)
NAY EnvirElut* Meron QuEChER S
T P— 12272007 (1r, 3 mn}, {50wr/yn) (MAY) BAR2-5650CH [B0wr/yn) + BEE2-5121 (Zwn), |100wrin)
12272004 (500 mr, 6 mn), (30wrfyn) (nectuumoe) | 5982-5650CH (50wr/yn) + 50982-5156 (15mMn),
12272001 (5r, 20 mn), (S0wrdyn) (macna w supsl] | (50w )

* Marponk ¢ wanuaapruecoam koprycom  *“Tlarpone) ¢ Sonswsm pezepeyapom (LEC)

MNogroroeka
YCrExa

npof

HMEET
¥poMaTorpadiHieckoro

PEWAKIES 3HAYEHWE ONA
npougcca.  [paeMneHan

NpoGOnoAroToEKA NPONNEEAET CROK CHYHGE! KONOHOK, CHAAEET
HE0GXOOMMOCTE N0 BTOPHOND oTGOPE NPOG W CEOAMT K MMHAMYMY
NOMEXH, KOTOPBIE MOMYT CTATe MPHYMHOH HEKEYECTBEHHOM
PEINENEHAA, OGHADYKEHWA W KONHYECTBEHHOI ONPEOENEHMA
aHanwra. Agilent npennaraer NONHbIA CNEKTY NPOAYKTOE
ANA MOATOTOEKW npof B pPaInMuHblX  ofnacTax.
TeepoodpasHaA SKCTPAELMA, ocBOGD#OEHWE OT GENKOE,
HWOKOCTHAA SKCTPAKLMA HA cOPGEHTE M ADYIHE COBPEMEHHHE
meTogE 4nA sherTHEHOrD M BbICTPOND aHamkE.
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Be MmOMETE 3308Th WHTEDECYIOUIME BOMPOCH M
JAKA38TE  IMEKTPOHHYM BEPCHM  PA3OEna
allpoGonogroToBkas  KaTanora  PacKOgHLIX
marepuanoe Agilent Ha pycokom Rbike ofpaTHBLLIMCE
B Haw odwmc no tenechony: +7 (495) GE4 T300;
8 (800) 500 9227 wnu no ANEKTPOHHOW MoYTE
agilentR U@agilent.com.

KEIEIFIII.HH aThl YNONHOMOYEHHBX
wiww.chromnews.com
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HAYYHO-BHEAPEHYECKOE MNMPEAMNPUATUE

Ve DALLLUHKOM

Poccus, bawkopTocTtaH, 450015, r. Ydpa, yn. Kapna Mapkca, 37. kopnyc 1.
Ten. (347) 292-10-20; 292-09-67; 292-09-85.

dakc: 292-09-93.

e-mail: nauka-bnk@mail.ru

www.bashinkom.ru

Hay4yHo-BHeapeHyeckoe npeanpusatve «bawlHkom» co3pgaHo B 1989 ropay.
KoMnaHna 3aHMMaeTcsi Hay4yHbIMW UCCreaoBaHWAMM, pas3paboTKon M NpOM3BOACTBOM
Guonormyecknx cpeacTs  3awWMTbl M PErynNsaTOpoB pocTa M pasBUTUS  PacTEHWUMN;
aHTUCTPECCOBbLIX, POCTOYCKOPAIOLWINX, WUMMYHOCTUMYIIMPYIOLWKNX, OUOaKTUBUPOBAHHbIX
npenapaTtoB n yaobpeHui.

Csown nepBbI NPOAYKT — yoobpeHne N'ymn — Hawe npegnpuatue paspabdoTtano wm
BbINYCTUNO Ha pbiHOK B 1992r. Ham ypanocb nony4uTb npenapat C YHWKanbHbIMU
XapakTepucTmkamm — OMOaKTUBMPOBAHHbLIA, WMEKLWMA NpeaesibHy0  KOHLEHTpaumio
YMUHOBbIX BELLECTB, C ONTUMAasibHbIM MOSEKYNAPHbBIM BECOM W MWUKPOINIEMEHTHbIM
coctaBoM. C Tex nop NOMynsapHOCTb TOProBorM Mapku «[ymu» MOCTOSIHHO pacTeT, a
reorpadusi NPUMEHEeHUs YCTONYNBO pacLUMpPSETCS.

Bonee nosgHue uccnegoBaHWsA nokasanu, YTO YHMKaNbHOCTb HALIMX FYMUHOBbIX
npenapatoB oO0ycrnoBneHa nNPUHUUNUANbHBIM OTNNYMEM UX (PU3MYECKON CTPYKTYpbI.
[MaBHbIM OTNMYMEM HaLLEero rymata OT W3BECTHbIX SIBMSETCA 4Ype3BblHaHO BbICOKUIA
(6nuskmi Kk cybmonekynsipHoMy), M NpM 3TOM ONTUMAIbHbIA, YPOBEHb AMCNEPCHOCTMU,
BCneacTBuMe Yero oH nony4yun HassaHve O[] rymara.

3a 'ymu nocnegosanu ero mogundukauumn — N'ymm-10, Nymun-20, N'ymn-30, MN'ymu-90,
oTnMyarLwmecs npenapaTtmBHon ¢OPMOM U MNPOLEHTHBLIM CcoAepXXaHMeM OCHOBHOIO
pdevicteylowero Bewecrtsa — Ol rymata. PaspaboTtka moamndukaumi nossonuna 6onee
NosiHO y4yecTb TpeboBaHUA pasnuuHbiX noTpebutenen, noBbICUTbL KOIPPUUNEHT
NCNOSIb30BaHMsA NEPBUYHOMO CbiPbSA U CHU3UTb YAENbHY CTOMMOCTb YAaobpeHuns. CerogHs
yoobpeHna nuHum 'ymm He umetloT cebe paBHbIX MO COOTHOLLEHMIO 3(P(EKTUBHOCTU U
CTOUMOCTH.

HakonneHHbin onbiT 3a 1995 — 1998rr. no paspaboTke U BHEAPEHUIO
arponpenapaTtoB, NMOMHOXEHHbIN Ha KPUTUYECKUA aHanmi3 oTe4yeCTBEHHOW U MUPOBOM
TeopUn WM NPaKTUKA  3eMnedenusi, npuBen Hac K co3gaHuio  BUOTEexXHONorum
aHTUCTPECCOBOro BbiCOKOypoxaunHoro 3emnegenna AB3 un  OpraHudeckoro Xusoro
3emnegenna OX3. PaspaboTaHHble BMOTEXHONOMMN NpeaycMaTpmBaloT ApPYKECTBEHHOE,
OepexHoe OTHOLLUEHME K 3EeMIIe U BCEMY, YTO Ha HEM pacTeT, Kak K eOuHOMY >XMBOMY
OpraHu3My; akTUBM3aLuM NPUPOAHbLIX XXUBOTBOPHLIX MEXAHU3MOB; OTKa3 OT XUMWUYECKUX
CpeacTB NMUTaHMs U 3alUnUTbl PaCTEHUN, MPUMEHEHME TOSMBbKO NMPUPOAHBLIX, SKONOrMYEeCKu
©e3onacHbIX KOMNOHEHTOB. buoTtexHonorum AB3 n OXK3 no3BonsoT He TOMbKO YBENUYNTb
ypoxan B 2 n 6onee pas, HO 1 NOMy4YMTb arponpoayKLmMo HENPEB3OMAEHHOIO KayecTBa.

OaHMM 13 KNoYeBbIX MOMEHTOB Pa3BUTUS KOMMNaHUM siBUnacb paspaboTtka B 1999-
2000r.r. (coBmectHo ¢ bawHUNCX) 6uodyHrnumaa dutocnopmH-M. [aHHbin npenapat
SABMSETCA BbICOKOI(PMEKTMBHLIM  CPEACTBOM  3alUUTbl  pacTeHUMM OT TPUBHBLIX U
BakTepmanbHbIX UHAEKLMNNA.
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B npoun3BoACTBE MUKPOOMONOrMyYecKkmx npenapaToB: BroyHrMumMaos,
POCTCTMMYNUPYIOLLMX NpenapaTtoB cepun OPUTOCNOPUH, MUKPOBUONOrM4ecknx yoobpeHun,
ynyywanuwmx naogopogme noysbl, UCMonb3ytoTcs wTaMmmbl 6aktepuit Bacillus subtilis,
A3zoTobakTepa, dhochopmMobmnmasyowmx 6aktepui n ap. WTaMmbl MUKPOOPraHM3MOB.

Hawe npegnpuatve perynsipHO y4yacTByeT B MeXAyHapOAHbIX, BCEPOCCUNCKUX U
pernMoHanbHbIX arponpPoOMbILSIEHHbBIX BbICTaBKax M Apmapkax. BbICOKMI ypOBeHb Halumx
pa3paboTOK OTMEYEH MHOFOYUCIEHHBIMM Harpagamm — Megansamui, avnnoMamum wu
rpaMmoTamu, M3 KOTOopbiX Hanmbonee Becomble — 55 3omnoTbix Meganen n 190 gunnomos
MEXOYHapOOHbIX 1 BCEPOCCUNCKMX BbICTABOK.

B coctaB npegnpuatna BxoauT 4 Hay4YHO-NPOWM3BOACTBEHHbLIX nabopaTopuii:
MUKpoburonormnyeckas (pacTeHneBoacTBO, XMBOTHOBOACTBO), arpoxmmmyeckas,
Xnmudeckasi, pmsmonorms pacteHnin; 3 3aBoga NPOU3BOACTBO NYMUHOBbLIX yOoGpeHun (r.
KymepTtay, PB), nponsBoactso 6uoaktnBmpoBaHHbIX yaobpeHun (r. bnaroselueHck, PB),
Npon3BOACTBEHHAS MUKpobuonormyeckas naboparopus no Npon3BoaCTBY
onocpyHrnumaos cepum dutocnopuH (r. Yoa, Pb).

HoBble paspaboTkn Guonornyeckmx npenapatoB cepum «KOMO u [» (komnnekc
Hanbonee 3PP EKTUBHBIX MUKPOOPraHn3moB, OTCENEKTUPOBAHHbIX n
NacnopTU3MPOBaHHbBIX) MUKPOOMONOrMyeckuin npenapaTt ANs PasfioKeHUs CTEePHU —
npenapaTt «CTepHSA», KOMNOCTUPOBAHNA OTXOA0B — « KOMMOCTUHY, pasrfioXeHns HaBo3a —
«Arpobpu3s», cMNocoBaHMsi KOPMOB Ha OCHOBE LUTAMMOB flakTobakTepun, caxapomMmLEeTOB
n cnopoBbix baktepun poaga Bacillus — Jlakcmn n CunoctaH, npobuotnveckme KopMoBble
AobaBkM ONA XKMBOTHbIX, COAepXallMe KOHCOPUMYM MOMe3HbIX MWUKPOOPraHW3mMoB —
BeTtocnopuH-aktne, BetocrnopuH nopowok, BetocrnopuH xugkun wn  buorymutens 5
wrammoB 6akTtepui Bacillus subtilis, 1 wramm gpoxoken — caxapomuueToB 1 3 wWTaMmma
naktobaktepun, obnagarowmx LUMPOKMM CHEKTPOM aHTarOHUCTUYECKOW aKTUBHOCTU U
BbICOKUM YPOBHEM (PEPMEHTATUBHOW aKTUBHOCTU CeNeKUMOHUPOBAHbI COTPYAHUKaMM
npegnpuaTtus, genoHnposaHbl B BKIM, npoBegeHa ux reHeTnyeckad nacnoptusaumsa m
naTeHTHasa 3awuTa.

Litammbl MUKPOOpPraHM3amoB, NMepcrnekTUBHbIE ANSA BKIKYEHWs B Ouonpenaparhbl,
npunobpeTatoTca npeanpuatTmeM mn3 POCCUNCKMX KOMMEKUMA MUKPOOPraHM3MoB, B TOM
yncne n3 BKIMM, Bcepoccuiickon konnekunn mukpoopraHnamos MB®M PAH, konnekuyuu
MukpoopraHnamos BIM'HKW, nnu ncnonbsyoTcs Ha OCHOBE JIMLEH3MOHHbIX COrfnalleHnn ¢
aBTopamn wTammoB, Hanpumep ¢ THY «UMHcTUTyT Mukpobuonormn HaumoHanbHON
akagemum Hayk benapycu» 3akni4YeHO cornaweHuMe Mo  MCMNOoSib30BaHUIO LUTaMMOB
naktobakTepun, BXOAALLNX B COCTaB KOHCeEpBaHTa Ans cunoca «Jlakcuny».

B Hactosilee Bpems y Hac B KOMMeKUMW MUKPOOPraHM3MoB Haxogutcs 29
LUTAMMOB MWKPOOPraHM3MOB, OTHOCSALUMXCA K pasnuyHbiM pogam 6aktepuin u rpnbos:
Bacillus, Lactobacillus, Streptococcus, Bifidobacterium, Pichia, Trichoderma wn pgp.
MpeanpuaTne Npon3BOANT:

- 6 BOoB 6mnodyHrmumaos cepmm GUTOCNOPUH;

- 9 BUOOB aHTUCTPECCOBbLIX UMYHHOCTUMYSIMPYIOLNX TYMUHOBBIX NpenapaTos;

- 7 Buga cneymnanbHbix 60popraHoryMmMHOBLIX yOoOpeHus;

- 8 BMOOB KOMMMEKCHbIX OWOaKTUBUMPOBAHHLIX YAOOpPEHU ONA BHEKOPHEBOW
NOOKOPMKMU;

- 7 BUAa Xngkux MukpoyaobpeHusi B nofiuMepHo-xenaTHon oopme;

- 95 BugoB bruonpenapartoB A4nst MIMYHOro NoACOBHOro xo3sncTea.

Mbl aKTMBHO COTPyAHMYAEM C MECTHbIMU, PErMoHanbHbIMU U LeHTpanbHbiMM HUW
CEJIbCKOXO3ANCTBEHHOIro Npodouns, MHOMMMN MHCTUTYTamu Poccunckon Akagemun Hayk,
CTaHUUAMM 3aLLNTbI pacTEHUI 1 MPON3BOAUTENSIMU CENbXO3NPOLYKLUN.

CerogHs Mbl yxe [OCTaTOYHO 3penasi oupma C CONUAHbIM MaTepuanbHbIM ©
NMHTEeNNeKTyanbHbIM KanutanoMm. Mbl HaxoguMmcs B MOCTOSIHHOM MOWUCKE W NPOAOSMKaeM
pacTu.
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Land Green and Technology
(Taiwan)

MpousBoguTenb opraHNYECcKux yaobpeHum

MHHOBaUuM B cMcTemax BbipalMBaHUA pacTeHU

www.lgt.tw

2F-1, 65, Hsin Yi Rd, Sec.3
Taipei, Taiwan, 10651
Tel. +8862 27845675
Fax.+8862 27845676
info@Igt.tw
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LIFE FORCE Ltd
OO0 «HMO «CUNA XN3HU»

HILOMG AW HS H

MPOMN3BOACTBO YOOBPEH/ N BUOMPEMAPATOB

410005, r. Capatos, yn. b. CapgoBas, a. 239, a/a 244
Peschano-Umetsky Trakt, 410086, Saratov, Russia

+7 (845-2) 44-40-40, 45-95-73, 45-95-74
humate.lifeforce@gmail.com
http://www.silazhizni.ru/
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TECHNOLOGIES

The Better Way to Grow!

novihum.com
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BYNCKNN

XNMNUECKNN 3ABO4

«BYWCKUIN XUMUYECKUI 3ABO», OAO

Poccus, 157003, Koctpomckas obnactb, r. byi, yn. Yanaesa, 4. 1
Ten.: +7(49435) 44-141

dakKc.: +7(49435) 44-129

E-mail: BUY-ZAKAZ@INBOX.RU

NHTepHeT: WWW.BHZ.KOSNET.RU

ByncKu xmmmyeckmin 3aBog - 04HO M3 KPynHenwux npeanpuatui B Poccum no
NPOM3BOACTBY CNeuManbHbIX BUAOB YyAOOPEHUM ANA  pPas3/INYHbIX  OTpacaen
pacTeHneBoACTBA M NtOOUTENbCKOrO Caf0BOACTBA, @ TaKXKE MO BbIMYCKY NPOAYKLUN
TEXHWUYECKOro Ha3HaYyeHuAa ANs CTpouTenbHOM, HedTerasoBom, MeTanNypPruieckon,
TEKCTUNbHOW, KOXEBEHHOM, N APYrnX OTPac/en NPOMbILLAEHHOCTH.
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Non-commercial Partnership “Center for Biogenic Resources “Humus Sapiens”
(NCP “CBR “Humus Sapiens”)

Non-commercial Partnership Center for Biogenic Resources “Humus Sapiens” (NCP CBR
“‘Humus Sapiens” was founded in 2007 by three leading Russian institutions in the field of
chemistry, petroleum chemistry and chemical engineering: Lomonosov Moscow State
University, Mendeleev Russian Chemical Technology University, and Gubkin Russian
State University of Oil and Gas. The goal of NCP CBR “Humus Sapiens” is to provide
research and development support to the “green chemistry” industry in Russia which
implies a use of plant and humic materials as feedstock and plasticizes environmentally
friendly technologies. The products of “green chemistry” include biofuel, biofertilizers, food
additives, bioplastics, nanomaterials, composites and other

To reach these goals the NCP CBR “Humus Sapiens” concentrate its efforts on the
following activities:

- gives expert-analytical conclusions on innovative potential of “green chemistry” products
and technologies;

- launches and performs research and development projects in the field of “green
chemistry”;

- creates data bases on humic and plant raw materials and feedstock for “green chemistry”,
on commercial products, producers and scientific centers active in this field;

- develop and realizes standardization systems for humic-based and other bioproducts
including development of reference materials and standard protocols;

- organizes conferences for discussion of theoretic and applied problems in humic science
and technology;

- performs editorial and publishing activities for publishing scientific materials, conference
papers and others;

- forms the positive image of “green chemistry” products from humic and plant raw
materials.

The portfolio of “Humus Sapiens” includes “know-how” for estimating quality and origin of
commercial humic preparations by means of classification analysis based on date base
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containing self-adhesive preparations. Many more technologies are under development.
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