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LONG-TERM EXPERIENCE IN GERMANY TO INCREASE
THE BIOLOGICAL SOIL FERTILITY WITH THE PHYTOHORMONE-
HUMIC ACID COMPOSITION DAROSTIM® TANDEM
ANDITS POTENTIAL FOR KAZAKHSTAN

' daRostim Private Institute of Applied Biotechnology,
Waldheim, Germany; infol darostin de

T Kanaxconil matmomasniit yrsepcnrer e asn-Gapatn, Axvars, Kasaxcran

Cucmena npenapamos (Array) daRostim® TANDEM ecms penyasman MERON AN
dorcocpoeoi npocpassn Tandem' > (20]12-2021) no yayessensums Guarsaecxus nosaa-
RS HANOPOIUN PN (1 ORI CIBOBNINNOND PRt (ARSSOTNECRING SN & 1w
Ocofienwocme anovnm npenapamos daRostin'* TANDE M Gaspyemcn g AN pORGN O Y
OCT AN PURIOSOPIMONOS N Y MU KiiC Tom (PHC-Tandem-technologie smopoco moso-
BN MnOSOIETININ MOCIOO0KNN 1 NIV TN MPIKIUNCCRINYD PPUMENCNIME & PXavALT
npocpasewns Tandem nosameeanm. (RO IOTNCCKINIL IO 0 PO AXTIUBPYEINCR. W) RPU-
UM K CACHPEONND) PO IO INSCINGY YWY CRMOPONY YECTRNEHER JPKNN PN 1
PALICIBNON COXPAUERUN NPV BNOCKMOYD GIOMmNOY0 yoodpesun. Toxasamen BSI® (Guo-
AOUOCKIN MO o) pocmém, B cmamne OCmATing omicweaomen Peryinmann
Hpisenenin cic e mpenapamos daRostise’ TANDEM « 1 epraann.

The daRostior TANDEM preparation system (array) Is a development prodict of
the imternational long-term program Tandem'™ (2012-2021) for increasing soil biological
Sertility and extablishing a sustainable biological mutrient reserve in the soll, The particular
specificiy of daRostim TANDEM is based on the combinatorial effect of phytohormones and
bumic acids (2nd generation PHC tandem tochnology). The studies and practical experience
from the long-term iriols of the tandem program indicate that the bological mitrogen
h*mﬂamwadm':ﬁﬁwmhnuﬁm‘mdﬂﬁ‘hhm
term to higher yiekds with reduced ritrogen fertilizer wve. The biokogioal soll index BSI*
o sustainobly tmproved The article describes detailed procrice resudts of preparation syxtem
daRastim® TANDEM application in Germasy

Kuoweswe caosa: PHC, guroropsom; rysimonuc sncaond; nowsa; Gwosormecodi
0T, BPONIMOACTRCHINIC $yILin

Keywords: PHC, phytohormones; humic acids; soil; biological nitrogen: production
functions

Introduction

The international long-term program Tandem'*™ (2012-2021) and the two previous
rescarch projects Radostim A*B (2005-2008) and future®™ (2009-2012) have been
mvestigating the potential of phytobormone-humic acid combinations (PHC compounds)
mm”wmmlwmm»mawmmmm
soil. Since 2012, the preparation system (array ) daRostim* TANDEM has boen used. It is froe
of chemically synthesized active ingredients. The TANDEM armay consists of 6 modifications,
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3 for spring application (leaf application) and 3 for autumn application (soil application). By
the modular selection of the composition of humic acids with a mass fraction of 50 to 85%
of the organic substance and other plant-physiologically active components (natural plant
hormone analogues, fatty acids, amino acids, polysaccharides) with a mass fraction of 0.01
to 0.07% of the organic substance, the modifications are optimally adapted to specific arable
arca and their soil index AZ (Table 1.).

Table 1. The daRostm*TANDEM Array

daRostim TANDEM-Array AZ: 20 to 40 AZ: 40 to 60 \Z: 60 to 8O
leaf application (spring) F30 F50 F70
soil application (autumn) H30 H50 H70

All six TANDEM modifications contain water with a mass fraction of about 90% as well
as macro and micro clements (Table 2.):

Table 2, Content of macro- and microelements
in the daRostim*TANDEM preparation system

Macro / microclements in dry matter,%
sulfur 4,3 copper 0,0009
calcium 0,62 zinc 0,0004
manganese 0.016 molybdenum <0,002
silicon 0,29 selenium 0,003
iron 1,03 boron 0,026
magnesium 0,134 cobalt <0002

daRostim* TANDEM can be used in all field crops. The application is done with
the sprayer, in the spring solo or together with the first phytosanitary measure, in the fall after
harvest and before the winter sowing or intercrop essential parts of the ground (<30-40%)
covered. The uniform dosage is 0.4 liters/ha. Twice a year - at the end of March and at the end
of October - soil samples are taken from a depth of 0 to 30cm and examined for the parameters
humus, air-nitrogen fixing bacteria and phosphor-mobilizing bacteria.

Results and discussion

The particular specific effectiveness of daRostim* TANDEM is based on the combinatorial
effect of phytohormones and humic acids (2nd gencration PHC tandem technology). According
1o our findings, it is mainly the phytohormone component in the PHC that makes it possible
to obtain the genetic to maximize the yield potential of a variety optimally. Phytohormones
control and regulate the growth of plants in all stages of development, ¢.g. in germination,
growth, seed maturity, flower formation or leaf fall. They are the messenger substances that
circulate between the plant tissue, transport information and trigger specific reactions. In a
complex interaction, they also help the plant to adapt to changing environmental conditions
(drought, temperature, soil pH) and to form its own antibodies against phytopathogenic
microorganisms. Primarily, the applied PHC increase photosynthetic performance by helping
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[1. 2, 3.4]. The monetary effect from fertilizer saving and yield increase is very sustainable:
1 EUR PHC use beats conservatively (0.6 EUR/Kg N, 10 EUR/CE) with 2 to 7 EUR profit,
corresponding in the average with 153 EUR/ha profit.(Figure 4)

yield (CE/ha)

yield (CE/ha)

ST

;
| { \ L
R, DS S NI B, S 0 Tttt petmt bttty

0 90 100 150 200 0 S0 100 150 00
Nitrogen fertilizer use (kg N/ha) Nitrogen fertilizer use (kg N/ba)

Figure 2: Change in production functions
(average vield charts of 20 practice arcas respectively for 11 years)
for two Farms with soil indexes AZ = 33 and 50 respectively
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Figure 3: Practical sector for yield increase and nitrogen fertilizer reduction vs soil index sector
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to produce more and faster chlorophyll and form larger leaf areas. The total amount of
assimilates produced per unit time increases and this «more» is used in a secondary regulatory
cffect depending on the growth phase, the climatic factors and the metabolic situation in the
root area (nutrient availability, water) of the plant for optimal reproduction, so the yield.
The soil bacteria also benefit from this assimilate redistribution. The mean concentration of
air nitrogen-binding bacteria increased in 11 years on the 170 trial areas from 11 million
CFU/g (2006) to 23 million CFU/g (2017), and for phosphorus mobilising bacteria from 1.5
million CFU/g to 9 Million CFU/g (Fig. 1).
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Figure I: Change in mean biological soil parameters in 11 years (170 arcas)

With the «more» of air nitrogen-binding soil bactenia, the working point of the biological-
nitrogen part of yield in the YEN-chart shifts towards higher yields with less nitrogen fertilizer
use, the production functions shift in sync, as exemplified by the results for two Farms with
soil indexes AZ = 33 and 50 respectively (Figure 2). As a result of the additional activation of

- soil biology by the PHC preparations, under the conditions of intensive cultivation in Germany
on the 170 experimental areas an average yield increase of 13.7 CE was already established
in 2016 with a simultancous reduction of nitrogen fertilizer use by 26.2 kgN / ha. (Figure 3)
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Figure 4: Practical profit from TANDEM-Array application vs soil index
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