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IODEKTHBHOCTE BAMAHWUA CEPOCOAEPKALLMX HAHOKOMMNO3HUTOB
M TPEMAPATOB HA NMPOAYKTUBHOCTb MLWEHMLLLI (TRITICUM L)

MpoGAeMa POBHIEHHA YPOKAAHOCTH MILEHWLE BCEMAA BEARAACE HPHOPMTETOM HE TOALKD AAG
CTPaHE], HO W AN HACEABHMA MMPA B LIBACM, HOCKOALKY XAS0 — BAKHAR HOOTLEMABMAN UACTE NHT3-
HHS. Bre MCCABADBAHMA, HPOBEABHHEIR HO HLEHHLE, HANPABABHE! HA NOBLILSHWE 62 HPOAYKTHEHOC-
TH. AAR ADCTHIKEHMR AOCTOBEPHEIX PEIYAETTOR HWEHHLY HE0GXOAMMO BRIPALIMBATE HE MEHee 3 AST
B HOASBLIX Y CADEHAX, HO B TEHAMUHLE YCADBHAX 3T0T HEPHOA MOKHO COKPETHTL B ABA pada. Terauua
BHEPELIE DLIAZ 33HYILEHA B 2016 roay. MCHOALIOEGMME YAOBDEHMA HYTEM KAHEALHOTD OpOLWEHHA
RAEARETCH HDPEKTHEHEM M YADGHEM METOADM HPM ELIPIMMBIHHA JB0HOBE KYALTY D, [TDHMEHR0TCR
PAsAHUHLIE ADDOTHE YAODPEHMA, HOHE BCE OHM RBARKTCH HDMEKTHEHLMH M ROBLILADT YPOKAHDC-
Th. M3BECTHE, UTO CEPA REARETCH TAKKM KE HEDOXOAMMEM 3ABMEHTOM, KK 2307, (DOChOpP H KIAHE,
BKTMEHLIM LEHTDOM MHOTVX (DEIMEHTOE, BXOAMT B COCTAB GEAKOR M ABARETCH YUACTHHKOM MK CHH-
TE3a. HEADCTATOK CEpHl HOMBOAMT K HAKAMAMBAHMO HEGEAKOBOID 33073, B PEIYALTATE CHMARETCR
PEAKUMA HA 330THLIE YADGPEHMA. B CBRIM C 3THM, AAR YTAYGABHHOID M3YUBHMA BAMSHHA CEpOCO-
APPAALMK HPOAYKTOR HA YPOKAAHOCTE HWEHHLE B 2017 1oAY BHEDBHE B K333XCTAHE HAUAAMCH
MCCARADBAHMA (B YCADBHEX TEHAMLE K332XCKOrD HALMOHAAEHOTO YHHBEPCHTETA MMEHH ark-Dapatu)
hO TECTMPOBEHHID HOBLX CEPOCDARIHALIMY HAHOKOMHOINTOR W NPEHapaTos. BAMSHKE CEPLI HA HPO-
AYKTUBHOCTE HINEHWLE MIYUZETCR 330y OEKHEMM MOCASADBATEARMM, DAHIKO LSARID HACTORILED
MCCARADBAHMA SEARETCH CHHTED HDOAYKTOR CEALCKOXOIARCTASHHOND HAIHAUSHHA C HCHOALIOBAHHEM
PECYPCOE HEQTRHOM CEPEI KAAXCTaHa AAR JMMEKTHEHOMD 06ECHaUSHMA BHY TPEHH SR HOTPEGHOCTH
B yAOGPEHMAX . MCCABADBAHHA NPOBOAHAMCE B 4 BAPHAHTAX, 1 — KOHTPOARHKIR BADHAHT; 2 — PACTROP
HPeHApaTa HaHooeps; 3 — nacro0GpaIHEA HPenapar HaHoCeps; 4 — CyXORA HPenapar HaHocepw. B
XOAE MCCARADEAHME OLIAD OBHAPYAKEHD, UTO DM BEEASHMM CEpPOCOARDAAILNK NPEHAPATOR UMCAD
HPOAYKTHEHEE HOGEr0n, KOAMUSCTED M BEC 32D0H YEEAMMMAMCE HO CPABHEHHD C KOHTPOASM. MC-
HOALIOBAHHE HOBLX HPEHAPATOR B K3UecTee YADBpenua o0echeunAD paHHes COBPEBIHME HLIEHHLE
[Ha 3-4 HeaeaH). B CEBEDHEX PAAOHAX CTPaHK, TAR 3HMA HACTYHAET PaHO, HWEHHLA HE YCHEBAET K
COIPEBAHMED, ACHOAHHTEALHOR KOAWUECTBD CEpL ChOCOGCTBYET of GLICTDOMY DOCTY, PAIBHTHEO W
NOBLILEHHE YPOAAAHOCTA. PEIYALTATH WCCABADBAHMA NOXAIHBAOT, UTO HOBLIE CEPOCOARDKALIME
NPEHAPATH HPIEKTHEHL M BUMDAHL AN HOAYUEHHA DAHHEID M BHCOKOND YPOKAR M MOTYT HCHOA L-
IDBATLCH B CEALCKOM XOIRACTEE,

KAKYSRLIE CADBA: CEPd, PaCTEOP NPEHAPATA HaH 0Ceps, RacronGpazHEIA HPehapar HaHDCeP, Cy-
XOi NPEHAPAT HAHOCEPk, HILSHMLA, TERAWLA, Y POKIAHOCTE.

2018 Al-Farabi Kazakh National University
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Efficiency of Sulfur-Containing Nanocomposites and Drugs
on the Productivity of Wheat (TRITICUM L)

The problem of increasing the yield of wheat has always been a prionty not only for the country,
but for the world's population as a whole, because, bread 15 an imiportant part of nutrition. All the stud-
g5 conducted on wheat are aimed at increasing the productseity. Our research also touched this topical
issue. To achieve reliable results, wheat must be grown for at least 3 years in the field, but in the green-
house conditions, this period can be reduced by half. The greenhouse of Al-Farabi Karakh National Uni-
versity was first launched in 2016. The use of fertilizer by dnp imgation is an effective and convenient
methed for growing cereal crops. Lately, many different expensive fertilizers, but not all are effective and
increase yields. Sulfur is an essential element like nitrogen, phosphorus and potassium. Sulfur is the ac-
tive center of many enxymes, is part of proteins and is a participant in their synthesis. The lack of sulfur
leads to the accumulation of non-pratein mitrogen, resulting in a reduced response to nitrogen fertilizers.
In connection with the in-depth study of the effect of sulfur-containing products on wheat productiv-
ity, research began in 2017 in greenhouse conditions (Greenhouse of al-Farabi KarNU) for testing new
sulfur-containing nanocomposites and preparations obtained by synthesizing. Studies of the influence
of sulfur on the productvity of wheat grains abroad, the aim of our study s to synthesize products using
sulfur resources of Karakhstan to easily and effectively meet the domestic needs of fertilizers. The stud-
ies were conducted in 4 versions, 1-control vanant; 2-solution of sulfur nanccomposites; 3-pasty sulfur;
4-dry state of sulfur. Since sulfur is important in seed productivity, it was found in the course of the study
that in variants with sulfur-containing preparations, the number of productive shoots, the number and
weight of grains increased, compared to the control. The use of a new preparation as a fertilizer showed
early maturing of wheat for 3-4 weeks. Because, sulfur contributes to the rapid growth of wheat. In the
northem regions of the country, where the winter comes early, the wheat does not have time to ripen.
wWheat requires additional sulfur for rapid growth and development. The results of the study show that
new sulfur-containing preparations are effective and beneficial for obtaining early and high yield, there-
fore we recommend using tested sulfur preparations in the field of agnculture.

Koy words: sulfur, solution of the nanosulfur drug, paste-hike nanosulfur drug, dry nanosulfur drug,
wheat, greenhouse, yield.
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KypaMielHAA KYKIDT Gap HAHOKOMMNOIM I TEPA IH, KaHe
npenaparrapAsid GuAan (TRITICUM L) aHimMALAITIHE THIMAIAITT

BEHMAIA SHIMAIAITH APTTRIPY MOCEASCT BAIMIT AEHE AYHHE BYIIHIH XAAKR! YLIH SPKAWAHAZ HPHOPH-
TerTi GoALIN Kassak, cefedi Kep WapeHeH TYDFRHAADLH A2BIK-TYAKNEH KaMTAMACRI ETYAR HAHH M,
AAATHIH CDHE BPeKlIe SKEHAIN TYCHIETL. BHAaRALI 380TTey GApRICHIHAA RYPNIwreH Gapabs 3epm-
Teynep GMAAR ASHIHIH SHIMAININTH APTIRPYFE Garemrasrad. BiZAH 300TTEYASDIMII AP OChI MAHLIZ-
Akl MBCRARIE ApHAAFEH. ETICTIK MaraankiHAZ IR0TTRY KYDriIYAS HAKTR HATHAKEIE XEeTy YIliH Onadi
BCIMAINH KEMIHAE 3 KB\ BCIPY KKOT, A0 ABIALEKAR OCkl YAKLITTL KLCKATYFa MyMKIHAIK GepeTiHiH
FAALMAID MORLIHATYA. A HALGEZR avFal 2016 Khvkl ICKE KOChA AR TEMWEAITRIN CYFAPY 2PKLIAL
TRHAATKLITAPAK Be0y, ASHAT AZKLAAZDAKI BCIPYAR THIMAL #BHE BHFARAKL COHFE YaKeTTa, 3pTYp-
Al KBMBAT TRIHARTELIWTAD TYDARD! Kot, Dipak Gapi THIMAI SMEC KIHE BHIMAIAKTI ADTTHPMIRAK. BYA
MBCEASHT WSy YIUIH Gi3 #aHa KYKIPT KOCHAYEH HAHOKOMBOIMTTED MEH HPEHaPaTTapakl KOAATHALIK,

KYKIPT 3307, POCDOp HKaHE KAAHR CHRKTE MAHLIZAR SABMEHT GOALIN TAOLMAARL. EYKIPT KSNTEreH
hepMEHTTEpAIH DEACEHAI OPTANLIFE, GeAOKTapARIH DaAIN KaHE OAIDALIH CHHTEIHE KATRICAAR. KYK-
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Efficiency of Sulfur-Containing Nanocomposites and Drugs
on the Productivity of Wheat (TRITICUM L)

The problem of increasing the yield of wheat has always been a prionity not only for the country,
but for the world's population as a whole, because, bread s an important part of nutrition. All the stud-
ies conducted on wheat are aimed at increasing the productivity. Our research also touched thas topical
issue. To achieve reliable results, wheat must be grown for at least 3 years in the field, but in the green-
house conditions, this pericd can be reduced by half. The greenhouse of Al-Farabi Karakh Mational Uni-
versity was first launched in 2016. The use of fertilizer by dnp imigation is an effective and convenient
methed for growing cereal crops. Lately, many different expensive fertilizers, but not all are effective and
increase yields. Sulfur is an essential element like mitrogen, phosphorus and potassiam. Sulfur is the ac-
tive center of many enxymes, is part of proteins and is a participant in their synthesis. The lack of sulfur
leads to the accumulation of non-protein nitrogen, resulting in 2 reduced response to nitrogen fertilizers.
In connection with the in-depth study of the effect of sulfur-contaiming products on wheat productiv-
ity, research began in 2017 in greenhouse conditions (Greenhouse of al-Farabi KarNU) for testing new
sulfur-containing nanoccomposites and preparations obtained by synthesizing. Studies of the influence
of sulfur on the productivity of wheat grains abroad, the aim of our study is to synthesize products using
sulfur resources of Kazakhstan to easily and effectively meet the domestic needs of fertilizers. The stud-
85 were conducted in 4 versions, 1-comtrol vanant; 2-solution of sulfur nanccomposites; 3-pasty sulfur;
4-dry state of sulfur. Saince sulfur is important in seed productivty, it was found in the course of the study
that in variants with sulfur-contaiming preparations, the number of productive shoots, the number and
weight of grains increased, compared to the control. The use of a new preparation as a fertilizer showed
early maturing of wheat for 3-4 weeks. Because, sulfur contributes to the rapid growth of wheat. In the
northern regions of the country, where the winter comes early, the wheat does not have time to ripen.
Whieat requires additional sulfur for raped growth and development. The results of the study show that
new sulfur-containing preparations are effective and beneficial for obtaiming early and mgh yield, there-
fore we recommend using tested sulfur preparations in the feld of agniculture.

Key words: sulfur, solution of the nanosulfur drug, paste-like nanosulfur drug, dry nanosulfur drug,
wheat, greenhouse, yield.
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KypamsivAa KyKipr Gap HAHOKOMNOIHTTEPA IH XaHe
npenaparapasu, Guaan (TRITICUM L) eHimainirive vHim ainir

BHAZR SHIMAIAINH 3PTTRPY MOCEABCT BAIMIT #aHE AYHWE AYIHIH XAAKR YLWH SPKAWAHAI HPHOPH-
e GoAIN Kasmak, cofeli #ep WapeHeH TYPFRHAIDEH A36IK-TYMEHEH K3MTIMACK3 ETYAR HAHH EH
ANATHIH CPHE! BPEKILE BXKEHAIN TYCHIKT. BHAZRAK 3epTTeY G2PRICHIHAA KYPriivred Gapask 3epr-
TEYRep GHAAR ASHIHIH SHIMANITH apTTEpyra OarTasral. Bi3AH 3epTTEYASDIMIZ AR OCH MaHEIZ-
Abl MBCEAETE ADHAAFEH. ENCTIE RarAambiHAZ IS0TTEY HMYDMIYAS HAKTH HITHAEIE #ETY VILH G1aan
BCIMAITTH KEMIHAR 3 XA BCIPY KTKET, A HEALKIA OCLl YAKLTTL KECKADTYYa MYMKIHAIK SepaTiHig
FANLMAID MORBHAIYAD, A EALGKER AAFAW 2016 KEAK ICKE KOChVAKL TEMWEAITER CYFAPY 3PKLIAR
THHIATKLILTADAK OOy, ASHAL AZKBINADAK BCIDYAR THIMAL #EHE BHFaAANLL. COHFL YaKeNTa, 3pTyp-
Al EEMOAT TRIHARTERWTAR TYPAERE Kon, Oipak 02 THIMAL SMEC ASHE SHIMAINKT] DTTHPMIAARL. BYA
MBCEABHT WS YIiH Gi3 RaH KYKIPT KOCKAFAH HAHOKOMBCIMTTED MEH NDSNaPaTTAPAR] KOAASHARIE,

KYKIPT 3307, (POCPOop HaH2 KEAAHA CHAKTE MAHBIZAK 3ABMEHT GOALIN TAORANAAR. KYKIPT Kenmersy
mepMeHTTepAIH GEACEHAT OPTANLIFE], GEADKTAPARIH GEAITT #a3HE OAADABH CHHTEIIHE KaThICAAL. KYKi-
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SPdeETREECCTE CEpOC OIS HANOEOMII0INTOE H MPETIpaToE B Op0IyETEERCCTE MneErmel {Tiitcum L)

PTiH XeTicheyi GeAoKTE SAMPC 2307 TEH #HHAAY BIHE SKEARAL, HOTHKECIHAR a30TTHIK TRIHAATKLILLTAD 2
ABTEH pRAKUME A2ZAR. KVKIPT Kypamakl oHiMHIH OMAZRARIM GHIMAINTIHE 3CEDIH TEpeH J2pTTEYTe
ORANIHEICTH, #EINBIKAR HAAIALHAL BCPIATEH GHAZH SCMAITTHIH BHIMAIMTIHE Haank #aHe Oei-
OPTEHMEANRIE XHMHA KADEADACKHLIH, FAALMAADGMEH CHHTEIASANEH KYKI DT KOCRIAFEH HAHOKOMHOHT-
Tep MEeH NPSnAPaTTAPALl ChHAY #BYMEICTADE 2017 HBNABIH CIYIP 3AbH A DACTasAkl. SPHHE, KyKipT-
TiH ASHAD AGKHAAAD BHIMAIAINHE 2CODIH I8DTTEINEH HKYMBICTAD WETEAAPDAS KYDTiZIAFEHAIN AHLIK,
Gipak, GizAiH 38DTTEYAIH MaKCATH BAIMIZARTT KYKIDT KOPLH HARAANAHY APKEALI KYKIPT SHIMIH OHaR
HOHE THIMAL HOAMEH KA33KCTAHAA CHHTEIAEH, OTAHALIE ThIHAATKLILTE YCLHY.

deprrey Kypridy DapeiChiHAZ 4-BapHaAHT aARHAR, CAKLAAY BAPMAHTE KYKIPT MyAAE KOCEAMAYH
HARIAAL, Z-BADHAHT KYKIPT HIHOKOMNOIMTIHIH SQiTHAICI, 3-HACTa TYPIHASI #aHe J-eypra Ky
HIHAR EYKIDT KOCIAFAH NPehapar ChiHasakl. BMAZA TYKBMEBHBLIH SHIMAINIHE KYKIDTTIH MaH:IbL
HOFapE GOAFEHARIKTEH, 28pTTEY GAPLICHHAL, CAKbAAYMEH CaMbICTRIDFAHAA KYKIPT HpenapamTapbl
KOCKIAFEH BADHAHTTADAZ SHIMAI SPKEHABD CAHRl, MICAKTAFE ASH CaHkl MEH CAAMIFRI ADTEKAHAKIFL
FAKLHAANALL 300TTEY HATHESCIHAS, #aHA NPeHapaT KOCHAFEH #afadnad 0aKbnay BapHaHThMEH
CarLICTRIFaHAD OMaai 3-4 anmara epre ncin XETINETIHI HEKThAaHARL. EAMIZAIH GMAZR SCIPETIH COA-
TYCTIK SYAAHAADBHAA KRIC BETE TYCETIHAIKTEH, KR KbAAIDE OHAZR SHMIH KHHIY MYyMKIH SMeC.
BHAAR HEAIM BCFT MEH AAMYLl YIUIH KOCEBMLLA KYKIPTTI Tasan ereal. CoHARIKTaH, Gyn ®aHa KyKipr
KOCKIVFEH HPERapaTTapakl COATYCTIK SYAGHAAINE KOAAAHY THIMAL, COHAAR-AK, OCHI HPEHAPATTAPAKIH
OHAZA SHIMAINITIHE OH LIKNaALD 00T JSPTTEY KYMEICEHEH HITHREARD AZH A AQKLIAAAD SCI0Y-
AR BT AIHE MOA SHIM VY Y1UIH KOALAALI #2HE THIMAL, COHABITaH ChiHaAFAH KYKIDT hpenaparrapsH

AYERIA LAY ALENEIFE CAARCEMH AZ KEHIHEH KOAAGHY AR YORHAMEII.
TywiH Cca3aep: KYKIPT, HaHOKYKIPT NPShapaThiHbH epiTiHAICT, h20Ta TIPiZAEC HaHOKYKIpT
hpenaparkl, HAHOKYKIETTIH KYPraK npenapans, GHaan, #eARDKIE, KIJICTAK.

Beegenme

HigecTHO, 9T0 cepa cOOCOGCTEYET 3aMelme-
HHH) OFHCIHTEIRHEIX OpOUECCOE B DACTEHHAX
VCHIEHHEM BOCCTAHOBHTEIBHBIX, IIPH 3TOM ¥ 38p-
HOERIX EYOLTYP OOBEINASTCA HHIHECHOCOGHOCTE,
VIVOImaeTcd EATecTEC 3epHa. Hecnenosanns BIR:-
HHSH Cephl H KATHIHA HA 3EPEOBYI0 IPCIVETHEHOCTE
H EAYSCTB0 CENbCECXOIFHCTBEHHBIX — KYIBTYD
OOKAIKEBART 3G e THEROCTE HCIONbI0FAHEE CEPRL
1A meBHmMeHHS YpomaigoeTH [1-10], Tax xak me-
IOCTATON CEPH B 3ePHOBEIX KYIBTYPAX THATHTEIBHO
BUHAET H HA OPOHIBOICTEC H E4TeCTE0 I2PeH MIme-
mmEne [11, 12]. Bes cepul EHeceHHEBIH a30T He MOEET
3dderTHERO HCMONBRIOEATECE H COTSPEAHNE Dok
Hé MOXET JOCTHTATE IOIHOTD NOTEHTHATA ¢ TOTEH
3perns ypoxaisocTd [13-17]. Taxme cepa seater-
CH COCTABNEIOIMEM HECKONBEHEX OCHOBHEIX COSTH-
HEeHHH B CelbCHOKO3 EHCTBCHHEIX PacTEHELX, I03T0-
MY HeIOCTATOK CEPH HBASETCA OTPAHHTHEBANITHA
dagTopoM He TONBED ONA POCTA DOCEBOB H
VpooEaHHo CTH CEMAH, 4 TAKES LT HHIKOTC KEATecTED
opooyeoee [18, 19]. OrpassdenHe IocTYIHOCTH
Cephl COOCOOCTBYRT CHHTERY ¢ HHINHM CONEpEA-
HHeM Oemmos [20], cHEEaeT pasMep H KadecIBO
3epeH MINEHHNE H3-33 OpeKpalleHHd o0pasoEaHnd
gHCyAnDHOHEX cBE3eH, oOpascBAHHMIKX H3 CYIb-
tEIpEIsERX rpymn mEcTemEra [21, 22]. Cepoco-
JepEAMes 3EPHO MNEHENE, HIMEPeHHEOS KiK KOH-
OeHTPANHEA ¢epul H B JONOIHEHHE K KOHOSHTPAIHEE
A30T4, SBAAETCH 3AI0T0M KATECTEA 3EPHA MITeHHIIR
[23-26], a HemocTATOK CEpH DPHBOINT K CHHEEHHD

OpCIYETHEHOCTE 32PHOBHX EVIETYp. Pe3ymnTaTtr
IeMOHCTPHPYIOT cxoneTeo Mexmy Cul mme Znd s
PacTeHHAX OIIEHHON ¢ GOTbMEH KOPHEEBOH TORCHT-
HOCTBE), EOPPeTHPYIOmMEH ¢ MeHBIIHEM pPasMepon
HaHEoIACTHD cepr [27-30].

Omopegeneso, 9I0 Ha OOUEAX C HHEIKHM CO-
IepEdEHeM CEpHl OPHMEHEHHe CepHore yoodpe-
HHA [OBHIIAET E03QQHIHEHTH HCIOIbIOBAHHA
JMEMEeRTOR MHTAHHS H3 yooOpeHHE, YCHIEBAET HX
OTTOE H3 BEISTATHEHEIX OPTAHOB B 3epHO. boneme
BCETD CEpHO2 YOoOpeHHe BIHAET HA MeTa0OmHIM
43074 B PACTEHHTX MIDGHHDE, HIPAeT  CymecT-
BEHHVI? pOlb B NPCIYENHCHHCOM NpONEcCe MINa-
HEOH ¢ CAMHX PAHEEX §a3 PasEHTHA, ce MeTado-
THIM B PACTHTEIRHCH KIETEE TECHO B3AHMOCEEIAH
¢ MeTabOIHIMOM A30TA, TAK KaK 004 3MeMeHTa AB-
IATCH OGA3ATEIbHBME COCTABIRIIMEME GEIEDE.
ITps BegocTaTEe OIHOTO H3 HHX CHHTE: OPOTeHHA
3ATEPAHBASTCE, OH MOEeT BOBCE OPeKpAaTHIBCE B
OTCYTCTEHE JOCTYOHHX PAcTeHHAM HCTCIHHEDE,
EaE 43074, Tak ®H ceput [31].

O BIHAHWHE CepH HA YCBOSHHE PACTEHIAME Hoc-
fopa H KaTHE HCCTEIOBAHHE IOPasIo MeHBIIE, TeM
0 30Ty, H DOMy9eHHEE BEEOIE] 33TCTYH OPOTH-
eopeunes [32-33]. [lonomHTeERCS BIHAHEE CEPH
Ha YCEOEHHE PacTeHHAME, HAPATY C A30TOM, TAEES
docdopa H KadHE OTMEdeHO Ha HIESCTHOEAHHOH
IepHOBC-OOI3ONHCTOH mowse [33-35] Yoyume-
HHe OHTEHHA pacTeHHH docdopoM H EalHeM Dod
BIHSHHEM CEpPHOTO YICOpeHHS B ITHX CTVIASX He-
CAEIOBATENE OORACHANT NOBHINEHHEM NOJBHE-
HOCTE NOUBEHHEIX IEMEHTOE DO BIHEHHEM
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Byperriace M M. B ap.

cepaol xEcmotel [36, 37]. Tammm obpasom, -
TepaTypEEE o0630p DOEA3IBEAST, WTO HIYIcHHE
OpofIeMEl BIHAHEA CEPOCONSpEANEY NPEIapaTos
AETYaTsEC H NEPCOEETHEHO, HO Ha OpPakTHEES Opo-
BONEIOCE B HedocTAToUHOM ofbeMe. [losToMy me-
B HACTOAMETO HoCIEI0BaHEY ABIRETCT H3yIeHH:
CPABHETEAsECH 3dDeKTHRHOCTH CepOCOIepEANIY
OpenapaToR H HX COYSTAHNE OpPH BHpPAIIHEAHEHH
MIMEEHOE B YCIOBHAX TeILIHIEL.

MaTepnansl B METOIBI HCCAEI0BAHNI

Hecnegopasms mposomemacs B 2017-2018 mm B
VCIOBHAX HHHOBANHCOHHCH Temmumel npE KasHY
ams-Papatm. OOpexTOM HeCIeIOBAHHR
EBIETack mmernna (Trificum L), a B xagecTse ynod-
PeEHH HCIONESOBATH CEPOCOIE]EANHE OpeIaparsl
E TpeX BHIAX: B BHIE PacTEOPA, MACTH H B CYXEOM,
IepEdd ONEITHAL JeIEHEA G54 EOHTPONEEOE.

Jnf DocagksE MNeHEENH  OHIH — BRIOpaHED
ONHHAKOERIE [0 BeIHIHHE 3IEPHA INEHHOE II%
E49ecTEd H JOCTOBEPHOCTH IECHepHMenTa. [locae
OOCANKH 3epeH [MIEHHIH B DPaSMHYHEN BAPHAHTAX
OpoBCIHIH eEeTHesHoe (eHoHAfMoNeHEe. JECOe-
PHMEHT OpeBOmEICH ¢ 3-kpaTHoH DOBTOPHOCTRED.

E xoge demcEafnroneHnms YOHTHBAMHCE KO-
NHYeCcTEO BCXOMOB H BRICOTA pacTeHHH. C Hawaza
dopuEpoBamEs $asH pocTa MIeHHDE GHUTH Opo-
BeleHn OOCTIRIOBAHHE MOpPHOTOTHISCKHX CTPYE-
TYp OIMEHHNE 10 DoTEedH coenocTy. s Mopdomo-
THYECKHE ONHCAHNH HIMEpPATH ITHHY EOIe0NTHIA,
NEPEOTC MHCTA, BOE MEEIOYINHA H ATHEY fIaroso-
IO JHCTA, KMIOCA, COENAH TIMATENbHEIE CIPYKTYP-

HEH aHATHI H YCTAHORICHA OPOTyETHERCCTE IIIe-
HEOH. AHITCMEYECEHE HCCHSIOBAHES NPOEOIETH
no oSmenpEEATOH MeToTEKe PHEcamEA coetamEa
mo setomy Crpac@yprepa-$nemuesra. ABaToMH-
TecKHe CpPe3h COSTAHE ¢ MOMOMBE KPHOMHEPO-
roma TOCY, H3MepeHHE AHATOMETECKEY MOKASATE-
feH OpOBCIHTH HA MEKPOCEONE ¢ BEIGOHACATECH
Micros, Asctpuz. JocToBepHOCTE 3HAYEHHE ON-
peaenanE mo t-kpETepHI0 CThlomerTa. MaTepEan
00pafaTEHEATE CTATHCTHIECKH 00 MeTony JIanHEa.

PezvawTaThl

TexymHE 3SECOEPHMEHT 0T HADPAaBISH Ha
HIyUeHHe EIHAHHA DARIHIHHEY CEPOCONSpEANEX
OpENApaToE HA POCT H PA3BHTHE MIMEHHITEL

Pafora OpoBeleHa B TPeX OOBTOPHOCTEX LIE
OOMY4IeHET JOCTOBEPHED pesyaeraTos. [lo pesyas-
TaTaM (eHcEAOMOIEHET ONpeleiilH BCEOEECTE
3eped Kamasle 10 gEedl B TeweHHe MecADma, mogc-
weTs e cxerass Ha 10, 20 ® 30 oEE Mmecama.
BaaronpEATHOS BIHEHHE CEPOCONEPEANIETO Opo-
IyETa 00HADYHEHO HA BCXOMECTH C HAYATA 3KCIE-
PHMEHTA.

B mapmamTe ¢ ofpafoTiHEBIME OpenapaToM
pacTEOpE HAHOCEDH! BHEIABIEHO CYIIECTEEHHOS
pasIHTHE OT KOHTPOIEHOTO BapHaHTa. [[18 BapHanTa
¢ macToeolpasHEIM DpenapaToM sadEECHpoBaHA Go-
nee HHIKAR BexomecTs — 34 37 %, Camas Bucoxad
BCXOEECTh Halmmmazack B BapHAHTAX C PacTBO-
pon — 63,72 % H ¢ cyXHM OpemapaToM HAHOCEPH
— 66,83 % mo cpasEeHEED © KoETpomeM — 48,12 %

{Puc. 1).

Ko pucin

== 10 aene  =8=20 peun

Pacraop nanacepia

Macroiipainan
HAHOCEpA

Cyxam nanocepa

30 mewns

Pracyeok 1 — [IpoOeHTERE OOES33TEMHE BCNOEESCTH MNEERIE
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S deETHBEOCTS CEPOCOTEPRAMNY HAHOKOMIOIHTOR X MPENapATOR Ha MPONYETHEHOCTE mmersns (Triticum L)

Kax moxaswBaer 3kcmepHMEHT, cepocozep-
HalHe NpEeNapaTH BIHAKT He TONBKO HAa BCXO-
#eCTb NINEHHNE!, HO H Ha POCT H Pa3sBHTHE JaHHOH
KyneTypal. [IpH cpaBHeHHE H3MepeHHR Kaxase 10
mHeH OBUTA OTMEYeHA MONOKHTENbHAA THHAMHKA
POCTa IPOPOCTKA, TAKHM 00PasoM, B KOHTPOTBHOM

BapHaHTe pocT Koaebnea ot 100,25 em g0 210,55
CM, B BAPHAHTAX C MPENlapaToM PacTBOpa PaCTeHHA
noctarn Ea 30 zers 10 23.4+0.32 cu = Eanbonee
BEICOKHH POCT OKa3a1 BAPHAHT C MPeNapaToM Cy-
XOH HAHOCEpH, PAaCTeHHA KOTOPHE BHIPOCTH 10
27.95+0,597 cx (Ta6. 1, Puc. 2).

Tabnena 1 - BIRYERe Pa3HIHEN NMPENZPATOE E3HOCEPH HA POCT H PAIBRTHE MINEHHITE

SECHepEMERT 10 gEeRt 20 gEe 30 mmeit
Ko=tpoms 10=0,25 12,520,175 210,55
PacTBop NpenapaTa HIHOCEPH 12=0,1 19,5+0,075 234032
Tacroobpazsnk npenspar 520205 650275 2442002
E3EOCEPH
Cyxoi Dpenapar HAHOCEPH! 16,5+0.325 20=0,05 27,950,597
llpe  cpasHeHME moKasaTeledl pOCTA CepH H CYXOH mpemapaT HaHOCEPH HaHOO-

nmerrEnsl Ha 10, 20 ® 30 gEE ommT ueTxo
YKashBaeT, 9TO MpemapaTsl pacTBOpa HaHO-

Zee 3QQeXTHBEH JNA yBeAHUEHHA POCTA
OIMeHHIH.

10 e

Y

Pacysox 2 - [IpopacraEme muessme (Triticum L)

Tpumeyanue: xoETpoms (A, 1T, H); pactsop easoceps (B, E, K); macroobpazsas marocepa (B, X, JI); cyxaz zasocepa (I, 3, M)
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Eypemriace MM = ap.

Jnf JocToBepHOrD 2HATH3A —OOMYYIEHEHX
DAHHHX HaMH OBUTH OPOBETEHH AHATOMHYECKHE
HCCTEJOBAHET BTHAHKY HAHOCEDH Ha BHYTPEHEIN
CTPYETYPY EOPHE H JHCTA OpOPOCTEOE IINEEH-
Ou. PesymETaTHl MOKASHEANT, 910 JHAMET] KOPES
EOHTPOMBHOTO BapHaETa Ha 48474 s ToEBmE,
9eM ¢ BAPHAHTOM NPENapaTa PacTBOPA HAHOCEPEL
¥ BAPHAHTZ © NPemapatoM OacToofpasEod Hamo-
CepHl TONMHEEZ kopEd Mememe Ha 11436 amwm
00 CPABHEHHN) C ECHTPOMeM. DBHCOEHE aHITO-
MHIECKHE NOKA3ATENH KOPHA OBIH OTMETEHH B

BapHARTaX npemapata pactsopa 1038 8810,4 mun
H Opemapata cyxolf Eamoceps 9312249 8 mxn. B
IBATOMEYECKOM CTPOSHHE KOPHE MINCHHIE MOK-
HO OTMETHTE T0, TI0 HAHOCEDA B BHIE MPENApaToR
B PacTBOpE E B CYXOM BHOE NONCEHTENRHO BIH-
6T HA MOPQOMETPHUECKHE NOEAIATENE KOPHS.
B amaToMEYecKOM CTPOSHHE NHCTOBOH IIACTHE-
EH, COMIACHO MOPHOMETPHUSCKEM MOKA3ATEIAM,
HalmodaeTcd VBeIHUEHHE TAHHKIX B BaDHAHTE ¢

PACTEOPOM HAEOCEPH IO CPAEHEHHN C JPYTHMH
BapuasTasH (Taf. 2).

Tafinena ! - AESTOMAIECERS DOEAIATTH DPOPOCTES IIEHANE 00T BTETHAEM IDSTAPITOR HAH0CEPE, MiD

ABITOMMTECERS IOEAZTETE KosTpone HMEP:JEF;HW Hpmpﬂmﬁ;ﬁpami Hﬂﬁgﬁ
Kopese
JimameTp EopHEE 55414243 1038 28£10.4 4387823 9 9312203
ToAmEsS DEPERTHOH EOPE 150.84=2 6 24328237 118.61=1.8 108 56=1.7
Jmaerp neETpALECT DRMHEpa | 2344631 54230220 02,5625 5311=34
Timcr

TommeEs BepiEero smnepames | 32842002 3401004 32.700.07 32.060.06
Toamesa ERERETe snEtepamca | 30.H4=0.04 3225008 3040003 30.74=0.07
TommeEs CpeEed SHTm 3520148 539.62+5.7 3174839 2395527
Tmema Tpsmeo 163.56£1.9 181.7£22 17748221 179.56=1.3

Jamsrefimes HIy9eEHe DoEa3ano Tamme dop-
MHDOBAHHE METAMEDHOH CTPYETYPH [IIEHHDEL
OpE H3MEPEHHH MEEIOY3IHE N0TyIeHHEE TaHHEE
VEASHE4HT, TI0 OpENapaT PAcTEOpd HAHOCEDEL
fGnaronpEATHO NeHCTEYET HA QopMEpoRaEEe da3

]

Konmpoan Factaop
HAROEEPEI
Bi-pe ®lpe 53-ne

i) L : - l
'y
L
II II II
N i

passETEE. M3 pucyExa 3 MomEc mafmozate, 910
cTefelh DNEHHNN COCTABOEET | MERTOVIIHE.
PacTeop E3ECCEPH NOBMHAT HI AMHHY MEEIOY3-
THE, CAMO0E JTHHEOE MECTOR MERIOYIIHE JOCTHI-
mo 2842 4 em.

B
.I|| .“'I
iII ill

Macrooiipanas  Cyxan nanocepnl
HAHDCEPLI

d-op B 5-pp Hh-pe 0 T-ge

Prcygor 3 - POPMEDOBIEHE METAMEPHOHR CTPYETYPE N006Ta MIIERHITE
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S deETHBHOCTE CEPOCOIEPRAMEX HAHOKOMIOIHTOE H MPEIIPATOE Ha NPONYETHEHOCTE muersms (Triticum L)

Hccnenyeman nimesHna B pa3THIHBIX BapHAH-
Tax B ONHO H TO e BpeMd IPOXOIHIA pasHEE
BereTanmHoHHHE (asH ¢opmuposamus. Koraa B
KOHTDOABHOM BaDHAHTE NIIEHHNA NPOXOJHIA
a3y TpyOKxOBaHHA, B 3TO BpeMd B BAapHAHTAX C
CEepoCOoNepRAIMEME NpeNapaTaMH NIIeHHIA IIpo-
XOJHTH (asy KONMOIEHHA, TeM caMblM obecme-

THBAY PAHHIOW CIelocTs. PanHas cmesocTs 6una
HabmTrodeHa 3a 3-4 HeJedH B BapHAHTAaX C HaHO-
CepoH MO CPaBHEHHIO C KOHTPOZEM H 3TO HONT-
BepEIaeTcH JaHHHIME pHcyHKa 4. Hccaenosarms
JOKa3hIBAIOT, 9TO MIEeHHNA, BEIpaMeHHad Oe3 BBe-
DIeHHE MpeNapaToB HAHOCEPHL, CO3PeBaeT MO3Ke

(pHc. 5).

PacyEox 4 — PopMEpOBaEHe $a3kl POCTA MDEEHIE:
FOSTPOTE (A); IPenapaT pacTsopa Hazoceps! (B); Dpenapar macToodparoi Easoceps (B); mpenzpat cyxoi maroceps (T)

OGecnegerHoCcTs B (asy BhIXOma B TPYOKY
npH o0paboTKe mpemapaToM pacTBOpa HaHOCEDH
ObIa BHICOKOH; B KOHTPOJABHOM BapHAaHTE H IPH
o0paGoTxe mpemapaToM CyXoH HaHOCEpH — cped-
HeH H NOBLIIIEHHOH, a OpH o0paboTke mpemapaToM

macToo0pa3HOH CepHl — HH3KOH. [[aHHEIE pesyms-
TaThl CBHAETEIBCTBYIOT O TOM, UTO IIPH BHIPANTHBA-
HHH MMeHHNE 3Q(eKTHBHO NpHMeHeHHEe Cepoco-
NepXANTHX NPenapaToB B BHIE PacTBOpa H CYXOro
HOPOIIKA.

it

Pacrsop nanocepas llmooﬁplmu Cyxan nimecips

EROANNECTBO KYIIEHA  © KIENec T MIEl . ROAMHESTHO KO00xes

Pacysok 5 — CTPYETYDEHE 3HaTH3 MNeHRIE
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Eypemrdace M M. = 3p.

ABaTH3 PeIVABTATOR MOKAIEIBAET, WTC NPH-
MeHeEHe NPeNapaTos HAHOCEPH COITAMC TYIIIHE
YCIOBHA DA POCTA B DAIEHTHE MIMERHMIH, CO0CO-
GCTBOBATO MOBIMEHHED TYCTOTHL CTORHHA EYIb-
TYDH, £ EYCTHCTOCTH, BHCOTH H MaccH PacTe-
HEH, EGIHTCTEd JHCTBEB, PasMepa dMIarcsoro
MHCTA, 9T0 OPHESI0 K YESIHUEHHK) YPOEAEHOC-
TH. B BapHAHTe ¢ mpemApaTOM PACTBOPA HAHOCE-
PH IMEHA (IaroBero mHcTa gocTErda 20 cu, a B
EOHTPONBHOM BAPHAHTE INTHHA BEPXHETD THCTA
membme Ha 4 oM. Beimo samegemo. 9To Hamocepa

Tafnena 2 - CTPYETYPER SHATHI MINEHHTE

XOpOIIO DOBTHANA Ha HOPMHDOBIHHS OPOTYETHE-
HHIX cTefiefl, 970 ABIITCA 3ATOTOM YPOEAREOCTH
NMEHHIE.

Ilpr OpoBeleHHH CPABHHTEMBHOIC CTPYE-
TYPHOTO AHATH3A OBITO BHLABIEHO, WTO Npelapar
PACTEOpA HAHOCEPH H OpENapaT cyxoH HaHOCEDH
GaroNpHATHC BAHAIT HA KNIHIECTEO 3€PeH, IpH
3TOM KOMHYECTBO KOTOCHEE H EMIHYSCTBO 32DeH B
EOI0Ce NpeofIaTisT 0o cPABHEHHED ¢ KOHTPOIEM,
UT0 FBMAETCH OCHOBHEIM MISMEHTOM OpOTYHTHE-
moctH (Puc. 3).

B Bricora pacTe- Ao Macca sepEa c THCI0 3EPHA B Macca 1000 | VpemaEmocTs
L HEI, OF : E0IOCE, T CIAEECM EOTOCE, IOT | 38PEE, T oTa
EDIOCE, 04
Komrpom 053226 | 67206 100,04 15209 265 139
TpenspaTpact- | 11550 g 0,121,05 100,06 2011 33 3246
BOPE EAR0CEPE
TacToofpasaEEnt
mpemapaTEEEG- | 1049<15 73038 720,03 17207 20 197
CEpEL
Cyos mpemapar - -
- 102,118 B,3=097 B+.07 18=0 8 30 50

H3 7adnmma 3 BEIHO, 9I0 OPHMEHEEHE Ce-
pocCIepEANETe NPeNipaTa B BHIE pacTsopa HO-
BEIIAET YPOEAHEOCTE O 32.6 m/Ta, fe3 EagOCepH
YpoEAHEOCTE cocTaBmTa 13,9 nira.

Tasmy ofpasoM, NPH BHeCEHHH NOPemapaTos
HAHOCEPH YPOEAHHOCTH MIIEHHNE NOBHINAETCA
IO9TH B OB pasa.

Bripoas

B DpoBeneHHRIX ONETAX B TPEX DOETOPHOCTAX
Ha EOEOCOBBX cTpy#Eax B TemrEne KasHY miemn
am-Papatu BHABIEHA BHICOKAR CTENEHb BIHIHHE
CEPOCOIEPEAMNEY DPEMAPATOE HA YPOEAHHOCTH
mmenEns. CpaEHHTeNEHOS EIHAHEE DA3HEIX BH-
O0B CEPOCOIEPEANIEX NPEMIPATOR HA [IIEHHIY

MOEA3AA0, 970 OHH NOM0EHTEIbEC BIHAKT HA BCX0-
HECTh CEMAH DMERHIEL B POCT H PI3BHTHE, TAKES
ofHapy#eHa PARRRA COSTOCTE 32PHA.

MopboMeTpHIecKES NOEA3ATENH  YEBEIHTH-
THCH B JFA PA33 00 CPABHEHHE ¢ BOETPOTEM, CTPYE-
TYPHEIH 3HAMHS MOKA3T NOIHEYH XAPAKTEPHCTH-
Ky OOBHINEHHA ypoEaimocTH. (OO0HapymeHHEmH
spperT MomeT OHTB HCOOIBIOBIH IAA CO3TA-
HHEA NpOMHIITEHHEX OPENapaTol CTHMYAATOPOB
POCTA DACTeHHE H3Z OCHOEE CEpOCONEpEAIIErs
mpoayeTa. [lomyueHHEe pesyABTaTH VEAIHEANT
Ea BOSMOEHOCTS 3AMEHH B DAIS CTyd9acs TPall-
IHOHHEIX TOECHUHEIX DPENAPaTos HA 3KOMOTHIEC-
EH Ge3omacHNE OTeYeCTBEHHHE HOPOIVETH, IO
cIocoGCTEYET OpeloTEPAMEHHE JATPAZHEHHA OF-
PYEAKMEH CpeTsL.
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