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TYWUIH

Kazakcranna Oay-0axmamap MEH JXY3IMIIKTEpJ] KajimblHA KeNTipy OarmapiaMachl >Ky3ere
acwIpblTya. MeMJIeKeT KOIDKBUIABIK JKEMIC-KHICK aralliTapbl MEH eKIeJepiHiH XaHa alKanTapblH
KalTa Kypy >KOHE OTBIPFBI3Y IIBIFBIHIAPBIHBIH Oip Oemirid cyOcuansnaiapl, Oipak, cOFaH KapaMmacTaH,
eHipiepaeri Oay-0akiia oHe KY3IMAIK alKanTapbIHBIH KeJeMi ic y3iHze ecreit oTelp. Kazakcranmga
OTaHJBIK TONIMOAK MIapyalIbUTBIFBIH KOJJayFa CyOCHIWS €HTi3UIl, JKeMIC-KHIEK TaKpUIIaphl MEH
JKY31MHIH KOIDKBUIIBIK €KMeJIepiH OTBIPFBI3y MaTepHalapblH OHIIpyre KeTKEeH IIBIFBIHAAPBI illiHapa
(50%) etey apkputel cyOcummsnananel. [lerenmen, Kazakcran Ooitiprama 2012-2020 xboimap
apaBIFBIHAA KEMIC-KHUICK aralTapsl MEH eKIeJepiHiH ecipiieTiH aynaHsl opta ecenmern 58740,4 ra
Kypaiael. EH kem ankanTel amMma aramrapbl aisil >kaTelp (32616,9 ra), oman keiliH xy3iM —
14530,1 ra, epik — 3598,5 ra, anmypt — 2061,1 ra, mme — 1575,2 ra, kapa epik — 1334,7 ra, Tankypait
—1259,7 ra, xymbeHal — 916,1 ra sxone madganet 578,4 ra erinreH. OTaHIBIK arpapiblK FHUTBIMHBIH
caJlaHbl KOJI/Iay TaKbIPBIOBI, OHBIH ilIiHJe OUTIKTI MaMaHAapaAbl Jdaspiiay TYPFHICBIHAH epeKIle Hazap
aylapyra TYpapiiblK, OJIAPChI3 KEMIC-KUACK NaKbUIIAPBIHBIH OHIMIUICH QJIEMIIK CTaHIapTTapra
JKaKbIHIaTy MYMKiH emec. bynm moceneni menry apkbuibl KazakcTan emic-KUAEK OHAIpICiH, TIMTi
Ka3ipri yakpITTarbel KOJ XeTiMai Oay-0akia amaHIapbIMEH-aK 5 ecere apTThIpyFa MYMKIHIIK Oepei.
XKemic-kuaex AaKpUIAAPBIHBIH OTBIPFBIZY MaTepHaapblH HMHCIEKIMsIAY JKoHE cepThdukatTay
JKYWECIH eHTi3y ToNniMOaK MIapyanIbUIbIFBIHAA AIBIKTHIK TIEH OObEKTHBTIIIKTI KAMTaMachl3 eTelli, 0y1
TYKbIM IIapyallblIbIFbIHA MHBECTULMAJIAPABI aMTapibIKTall apTThIpyFa JKOHE JKEMIC-KHICK
JAaKbUIIAPBIHBIH OTBIPFBI3Y MaTepUAIAAPBIH JaMBITYFa alfbIapTTap Kacaiabl.

PE3IOME

B Kazaxcrane peanusyeTcss mporpaMma BOCCTAHOBJICHUS BHHOTPAJHUKOB U  CaJIOB.
l'ocynmapcTtBo cyOcuaMpyeT 4YacTh 3aTpaT Ha PEKOHCTPYKIMIO M 3aKJIaJKy HOBBIX IUIOINAICH
MHOTOJICTHUX HACAXKJCHHH, HO, HECMOTPS Ha 3TO, IUIONIATU CaJ0B U BHHOTPAJHUKOB B PETrHOHAX
npakTU4ecku He pacTyT. B Kaszaxcrane BHenpeHa cyOCHIUS ¢ TENbIO MOMACPKKHA OTEUSCTBEHHOTO
MUTOMHUKOBOJICTBO CYyOCHUAMPYIOTCS MAaTOYHMKH MHOTOJICTHUX HACAKIACHUN IUIOIOBO-ATOHBIX
KYJBTYp U BHHOTPaja, myteM yactuaHoro (50%) Bo3MelIeHns 3aTpaT Ha MPOU3BOJICTBO MTOCATOYHOTO
Matepuana. OgHako, Mo BcemMy KazaxcraHy Iuiomajh IIOA0BO-SITOMHBIX HACAXKIEHUI COCTABISET B
cpenneM 3a 2012-2020 roasr 58740,4 ra. HanGosnbiyro IIOIIab COCTABIIAET HACAKICHUE SOJIOHH
(32 616,9 ra), 3atem Bunorpag — 14 530,1 ra, abpuxoc — 3 598,5 ra, rpyma — 2 061,1 ra, BumHsS —
1 575,2 ra, cnuBa — 1 334,7 ra, manuaa — 1 259,4 ra, knyOHuka — 916,1 ra u nepcuk — 578,4 ra.
Oco0oro BHUMaHHS 3aCITy)KUBAET TeMa MOAJEPKKHA OTPACIIH OTEUECTBEHHOM arpapHOl HAyKOW, B TOM
YUCJIE M B IUIAHE MOATOTOBKM KBaJIM(DHUIIMPOBAHHBIX CIICHUAIUCTOB, 0€3 KOTOPBIX HEBO3MOXKHO
NpUOU3UTh YPOXKAHHOCTh TUIOIOBO-SITOJHBIX KYJIBTYP K MHPOBBIM CTaHIapTaMm. PerieHue 3Toro
Bompoca mo3Bomio Obl KazaxcraHy yBeIMYHTh MPOU3BOJCTBO (PYKTOB B TSITH pa3 Aaxe MpU
UMEIONICHCS IUIOMIAJAM CaJ0B. BHeJpeHHe CHCTEMbl HMHCICKIIMA W CEPTUPUKAIMM O00SCICUUT
MPO3PAavYHOCTh U OOBEKTUBHOCTH IMPH BBIPALIMBAHUM ITOCAJ0YHOTO MarepHala IUIOJOBBIX KYJBTYP,
YTO CO3JaCT MPEANMOCHUIKM JJIsi CYIIECTBEHHOTO POCTa MHBECTHIIMH B CEMEHOBOJCTBO M Pa3BUTHE
MO0CaJ0YHOr0 MaTepUaa II0A0BO-ITOHBIX KYJIbTYP.
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INFLUENCE OF PRE-SOWING TREATMENT OF SOYBEAN SEEDS WITH
AGROMINERALS ON THE MAIN ECONOMIC AND USEFUL INDICATORS OF THE
CROP

ANNOTATION

In crop production, the usage of various microelements for seed treatment is of great
importance, which have a stimulating effect on the growth and development of plants. This article
presents the results of the effect of presowing treatment of soybean seeds with agrominerals based on
tagan bentonite and fungicidal biostimulants. The agrominerals consist of complexes of succinic acid
and ethylenediamine succinic acid with silver or copper ions in combination with a film-forming
substance, as a starch,to increase economically useful qualities of the crop. Various effects of
agrominerals were revealed, on the growing season of soybean, such as development, yield, weight of
1000 seeds, quantity of beans on plants, protein and fat content in seeds. It has been established that
pre-sowing treatment with separate complexes ofSA-Cu, SA-Ag, and Starch-SA-Cu leads to a
reduction in the vegetation period by 5-8 days. However, agromineral based onTgn-EDSA-Ag-Starch
and Tgn-EDSA-Cu- Starchon the contrary, increases the duration of the vegetation period by 4-7 days.
The vyield increasesof (Nur+) 3.1-3.5 centner/hectar(cwt/ha) and (Progress) 3.0-4.1 cwt/ha in
comparison with the control.Also, the influence of agrominerals on the weight of 1000 seeds, the
number of beans on plants, the content of protein and fat in seeds were noted.

Key words: soybean, vegetation season (period) (VS), productivity, seed treatment,
agrominerals, biostimulants.

Introduction Kazakhstan's accession to the WTO puts before the country special requirements
for the quality and competitiveness of food, including agricultural products [1]. An analysis of the
situation of agricultural production shows that, despite the increasing costs of chemical plant
protection products, since the mid-1960s, with a significant increase in agricultural production and
productivity, not only absolute, but also relative losses have increased on a global scale [2]. The main
reason for this trend is the intensification of crop cultivation without an adequate level of application
of modern plant protection measures.The total crop loss in the world, which includes wheat and
soybeans, is 42.1% [2].

The soybean is an important leguminous crop with 124 million hectares of cultivated area in the
world[3]. Due to the high protein content, the cultivation and processing of soybeans is becoming
increasingly important and profitable for the economies of the world.The annual rise in prices and
demand for legumes in foreign markets has led to great interest in increasing soybean production in
Kazakhstan.Therefore, soybean production has become a promising economy in our country, and was
included in the agricultural diversification program.

The sown area of soybeans in Kazakhstan over the past 10 years has increased by more than 2.5
and amounted to 127 thousand hectares in 2022 [4]. At the same time, the soybean yield in
Kazakhstan is 18-21 cwt/ha, while in the world this figure fluctuates within 27.6 cwt/ha [5]. In
Kazakhstan, work is underway to create new soybean varieties with a high genetic potential for
productivity, disease resistance, and adapted to various soil and climatic zones of the republic [6-10].
The creation of early maturing soybean varieties allowed to increase the area of distribution of
soybeans in the East Kazakhstan region [8, 10]. There are leading elite seed farms in East Kazakhstan
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region, where selection and seed production of oilseeds, legumes and grain crops is carried out,
including LLP “PFOP”, where 580 hectares of land are allocated for soybeans. Kazakhstan, like other
CIS countries, is characterized by an extremely unfavorable phytosanitary state of crop production,
reaching the level of emergency situations [2]. The most harmful soybean diseases, which have a wide
distribution area, are reflected in these works [11-17]. A large crop shortfall (up to 60%) confronts to
scientists with the problem of protecting soybean plants from diseases and pests. The researches in the
field of creating disease-resistant forms of soybeans are considered new in soybean breeding in
Kazakhstan [18-21]. The urgency of this problem is that, in importance to create universal soybean
varieties that combine such characteristics, as disease resistance, drought resistance, high productivity
and quality. These traits are difficult to combine in one genotype of new soybean varieties.
Accordingly, at present, a high yield and good commercial quality of soybeans is achieved through
scientifically based pre-sowing seed preparation, which includes the preparation of seed material, its
components and effective interaction during processing [22-29].

One of the most promising technologies for presowing seed treatment, which protects against
pests, diseases, drought and at the same time prevents environmental pollution, is the creation of
artificial protective and stimulating polymer shells, with organic and mineral fertilizers, necessary for
seed development in the early stages of development [27-28]. This method allows using seed coaters,
growth regulators and other biologically active compounds in one system in combination with the
polymer. These factors necessitate the production of composites based on raw materials, which can be
natural polymers with organic mineral components.

Polymers like, carboxymethylcellulose, starch, gelatin, alginate and chitosan have found wide
application [30-37]. One of these, starch has a high ability to biodegrade, besides, this polymer is
relatively cheap, can be obtained from various easily renewable types of agricultural crops, and is non-
toxic.At the same time, the high hydrophilicity of starch and low mechanical properties make it
unsuitable for obtaining films in its pure form [38]. The perspective of obtaining biodegradable stable
composites based on starch with other polymers is noted [29, 39-42]. During the usage various
microelement complexes and preparations in the pre-sowing treatment of soybean seeds, both
stimulating and inhibitory effects on the development of seedlings and seed germination were
established [43]. A positive effect of the influence of mineral substances (solution "Knopa",
“azophoska” and “ammophoska”) on the germination and morphological parameters of soybean
seedlings at an early stage of ontogenesis was revealed [44].

This work is devoted to the study of the effect of agrominerals based on tagan bentonite and
fungicidal biostimulants succinic acid-Ag(Cu), ethylenediamine succinic acid-Ag(Cu) (EDSA-
Ag(Cu)) with a film-forming substance — starch on the quality and yield of soybean, grown in rainfed
conditions.

Materials and Methods. Agrominerals based on tagan bentonite (Tgn) and fungicidal
biostimulants succinic acid (SA)-Ag(Cu), ethylenediamine succinic acid (EDSA)-Ag(Cu) (EDSA-
Ag(Cu)) in combination with a film-forming substance - starch (Starch)were prepared on the basis of
the laboratory of the engineering profile of the Kazakh National Research Technical University named
after K. Satpayev.

Further, agrominerals, depending on the composition, were designated as: Tgn-SA-Ag-Starch;
Tgn-SA-Cu-Starch; Tgn-EDSA-Ag-Starch; Tgn-EDSA-Cu-Starch. As a film-forming substance, corn
starch of the Zharkent starch-treatment plant was used.

In order to adjust the water -absorbing, gas exchange and binding ability, as well as the
mechanical strength of the capsulating composition, high -colloidal clay of the Tagan field was
used.The use of this bentonite is dictated by the fact that it has an excellent binding, adsorbing
property and a high exchange complex, also bentonite is a small dispersed and has a rich mineral
composition (Table 1).
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Table 1 — The average chemical composition of the clay of the Tagan field, % [45]

Clay Si02 | Al203 | Fe203 | Na20 | K20 | CaO | MgO | TiO2 | SO3 | H20
Tagan 57,7 18,14 0,65 0,89 0,12 1,21 | 3,01 046 |01 19,8

Obtaining biostimulants based on SA-Ag (Cu)/EDSA-Ag (Cu)complexes. Copper (I1) succinate
was obtained by adding an aqueous solution of SA/EDSA acid (0.023 mol, 2.74 g) with constant
stirring to an aqueous suspension of copper (Il) carbonate. Copper carbonate was obtained by the
interaction of aqueous solutions of Na,COs (0.023 mol, 2.74 g).46 g) and 20 ml (6.0 mmol) copper (1)
sulfate (CuSO,4 5H,0 (0.023 mol, 5.8 g). The precipitate was filtered off, washed several times with
water and dried in air. The yield of the reaction was 92%.

Presowing treatment of soybean seeds with agrominerals. For the pre-sowing treatment of
soybean, the solutions of SA-Ag(Cu) and EDSA-Ag(Cu) complexes were prepared, with a
concentration 1*10° mol/l for complexes and 1% of starch solution. Then the soybean seeds were
treated on a coating machine (SMBYC-400, China) with solutions of SA-Ag(Cu) and EDSA-Ag(Cu)
complexes, after the starch solution in combination with bentonite were added. The temperature of
process and mode of the coating machine was 55°C and 600 rpm, respectively.

Sowing small plot vegetation experiments. The experiments were laid on the basis of the Pilot
Farm of Oil Plants LLP (PFOP) in the field of selection crop rotation in rainfed conditions, on soybean
varieties “Nur+” and Progress, of PFOP breeding. The variety "Nur+" refers to the early ripening
group, the duration of the vegetation season is 90-95 days, the variety "Progress" is medium-early, as
for its vegetation season is 111-115 days. Both varieties of the grain direction are designed for
growing in rainfed conditions.

The soil cover of the experimental plot of LLP “PFOP” (EKR) is represented by ordinary heavy
loamy black earth, widespread in the foothill steppe zone.The climate of the foothill-steppe zone is
moderately humid with pronounced continentality. The average temperature of the coldest month
(January) is -16.8°C with a minimum of -48°C and a maximum of +8°C, and of the warmest month
(July) +19.6+2.0 and +41°C, respectively. The average long-term precipitation in the foothill-steppe
zone is 490 mm per year. In winter (November-March) falls 162 mm, in summer (April-October)
328 mm. At the same time, there are significant fluctuations over the years from 263 to 778 mm.

The laying of nurseries was carried out in accordance with the guidelines for breeding and seed
production of soybeans [46]. The predecessor is spring wheat, autumn plowing was carried out.
Further, two cultivations were carried out - leveling and pre-sowing, as well as breaking down and
marking the field. Sowing of nurseries was carried out with manual planters to a depth of 5 cm, row
spacing 70 cm, area of one plot 10 m? repetition three times, seeding rate 450 thousand plants per
hectare. During the growing season, manual weeding and inter-row cultivation were performed. The
seed coating with fungicides, subsequent insecticidal and fungicidal treatments of plants were not
used.

Phenological observations. These observations were carried out for all variants of experiments.
The following phases are noted: germination, flowering and maturation. The beginning of the phase
was registered at 10-20% of the plants entering and the complete one at 60-75%.

Duration of vegetation season. This duration is from germination till biological maturity.

Determination of the mass of 1000 seeds.The weight of 1000 seeds was measured at 13%
humidity. In order to do this, two samples of 500 achenes were counted from the fraction of pure
seeds. Further, the selected samples were weighed to the nearest 0.1 g and the weight of 1000 seeds
was calculated as the arithmetic mean of these two samples to the nearest 0.1 g.If the discrepancy
between the weights of two samples is more than 3%, then the 3™ sample is counted and weighed and
the weight of 1000 seeds is determined by those two samples that have the smallest discrepancy.

Number of beans per plant. In order to count beans on plant, before harvesting, 25 plants were
selected from each plot for structural analysis [47], during which the number of beans was counted on
plants that set seeds and the average value was determined.

Harvesting and determination of productivity. The harvesting was carried out at the ripeness of
90% of the plants on the plots by the SAMPO-130 selection combine. The yield of each plot was
determined by dividing the gross grain harvest by the area, obtained resultlead to the standard moisture
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content (14%). The arithmetic mean and the coefficient of variation were determined by
B.A.Dospekhov [48], analysis of variance using the STATISTICA 6 program.

Determination of protein and fat content. The content of protein and fat in soybean seeds was
studied on the analyzer (Infrascan-1050, Russia). In order to do this, a seed sample weighing 50 g was
ground and placed in the infrared region of the IR spectrum. Measurements were made in accordance
with state standard (STST) 30131-96, STSTR 50852-96, STSTR 50817-95 [49].

Results and discussion. Influence of agrominerals on the vegetation season and phases of
soybean development. During the growing season of plants, phenological observations were carried
out, where the dates were marked: the beginning of flowering, full flowering and maturation (Table 1).
The presowing treatment of soybean seeds with agrominerals based on tagan bentonite and fungicidal
biostimulants Tgn-SA-Ag-Starch; Tgn-SA-Cu-Starch; Tgn-EDSA-Ag-Starch; Tgn-EDSA-Cu-
Starchinfluenced the length of the vegetation season (Table 2). On the control plot of the “Nur+”
variety, the beginning of flowering, full flowering and maturation was noted on 06.28.2022,
07.08.2022 and 09.04.2022, respectively, the length of the vegetation season (VS) was 96 days, which
corresponds to the characteristics of this type (figure 1). The shortest VS 86 days noted on plots
treated with biostimulants without the inclusion of tagan bentonite and SA-Ag and SA-Cu starch, as
well as with a compositeStarch-SA-Cu without bentonite (Table 2). The longest VS 100 days was
observed on plots treated with succinic acid derivatives Tgn-EDSA-Ag-Starch and Tgn-EDSA-Ag-
Starch. In all other variants, the length of the VS was close in duration to the control and was in the
range of 92-96 days.

Table 2 —Influence of seed treatment with agrominerals on economically useful indicators of soybean
varieties

No Name of samples | DurationVs, days Productivity, Mass of 1000 | Quantity of
cwt/ha seeds, g beans, pcs.
1 2 3 4 5 6
Variety «Nur+
1 Control 96 14,0 148,3 54
2 SA 90 13,9 1447 37
3 Starch 95 15,0 148,7 49
4 SA-Ag 86 16,9 161,3 59
5 SA-Cu 86 15,7 140,8 55
6 Tgn-Ag 94 15,9 1445 53
7 Tgn-Cu 92 13,4 138,6 60
8 Tgn-Ag-Starch 94 17,4 157,4 60
9 Tgn-Cu-Starch 94 14,1 148,0 42
10 Starch-SA-Ag 95 13,8 150,9 45
11 Starch-SA-Cu 86 15,2 143,1 36
12 | Tgn-SA-Ag-Starch 96 14,7 137,1 46
13 | Tgn-SA-Cu-Starch 94 14,7 150,5 50
Tgn-EDSA-Ag-
14 g Starch g 100 17,0 159,0 61
15 | T9N-EDSA-Cu- 100 17,1 156,5 58
Starch
HCPgs 1,53 15,21
Variety «Progress»
1 Control 105 18,0 125,9 50
2 SA 102 18,0 123,6 53
3 Starch 105 20,4 132,5 63
4 SA-Ag 100 20,7 131,1 56
5 SA-Cu 100 21,0 129,0 64
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1 2 3 4 5 6
6 Tgn-Ag 104 18,3 147,0 60
7 Tgn-Cu 102 20,1 111,3 57
8 Tgn-Ag-Starch 103 21,1 136,3 58
9 Tgn-Cu-Starch 103 20,3 130,3 49
10 Starch-SA-Ag 105 17,5 129,6 55
11 Starch-SA-Cu 100 174 127,7 61
12 | Tgn-SA-Ag-Starch 105 21,5 135,0 72
13 | Tgn-SA-Cu-Starch 105 18,3 119,0 56
14 | TIN-EDSA-Ag- 112 21,0 1343 65

Starch
15 | T9N-EDSA-Cu- 112 221 138,4 67

Starch

HCPgps5 1,98 13,40

The control sample of a later ripe variety began to bloom on 07.28.22, full flowering was noted
on 08.07.22 and ripening on 08.26.22 (Table 2). Thus, the length of the VS was 105 days, which also
corresponds to the declared characteristics of the variety. Reduction for 5 days in the VS was noted in
plots treated with SA-Ag, SA-Cu and Tgn-SA-Ag-Starch. The longest VS 112 days was formed in the
variants with Tgn-EDSA-Ag-Starch and Tgn-EDSA-Cu-Starch, in the other studied variants, the
length of the VS was 102-105 days.

The phases of flowering and maturation in most variants on both varieties slightly deviated from
the indications of the control plots. The data indicates that the obtained biostimulants based on SA-Ag
and SA-Cu complexes using its separately, help to reduce the VS of both soybean varieties,
includingby 10.54% for “Nur+” and by 4.7% for “Progress”. Previous studies have established, that
the usage of SA as a growth stimulant, accelerates the process of removing incompletely oxidized
metabolic products from cells and increasing the formation of ATP, respectively, stimulates seed
germination and seedling growth, by increasing the content of the phytohormone B-indolylacetic acid
[51-52]. The obtained data are in good agreement with the results of the previous study [52].

‘ ( A
Figure 1 — Soybean growth phases: a) seedlings;b) the appearance of the first trifoliate leaf; ¢) the
beginning of flowering; d) full bloom; €) the beginning of maturation; f) full maturity
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It has been established, that the addition of Tagan bentonite to the composition of agrominerals
increases the VS by 4 days for the early ripening variety “Nur+” and by 7 days for the late ripening
variety “Progress”. This is especially noticeable for the succinic acid derivative EDSA (Table 2).
Perhaps this is due to the fact that the EDSA biostimulating agent is present in Tgn-EDSA-Ag-Starch
and Tgn-EDSA-Cu-Starch and accordingly, its release takes a certain period.

Influence of agrominerals on soybean productivity, weight of 1000 seeds and number of beans
per plant. The quantity of beans per plant and the weight of 1000 seeds are among the main
productivity indicators. Treatment with agrominerals influenced the mass of a thousand seeds, the
formation of the number of beans on plants and, as a result, the productivity (Table 2). The
productivity on the control plot of the “Nur+” variety was 14.0 cwt/ha, the weight of 1000 seeds was
148.3 g. and the quantity of beans on the plants was 54 (Table 2). A significant increasing in
productivity was obtained in variants with the SA-Ag biostimulant - 16.9 cwt/ha, i.e. increased by
2.9 cwt/ha; Tgn-EDSA-Ag-Starch - 17.0, 3 cwt/ha higher; Tgn-EDSA-Cu-Starch - 17.1 cwt/ha and
Tgn-Ag-Starch -17.4 cwt/ha, increased by 3.1 and 3.4 cwt/ha respectively. On the same variants, the
weight of 1000 seeds was 161.3; 157.4; 156.5 and 157.4 g, the number of beans on plants - 59;60;58
and 60 pieces respectively (Table 2). On plots with agrominerals SA, Tgn-Cu and Starch-SA-Ag g.,
the productivity was lower than the control, in other variants it varied from 14.1 to 15.9 cwt/ha, the
weight of 1000 seeds was formed in the range from 137 to 158 g., and the number of beans on plants
from 36 to 60 (Table 2).

In the variety “Progress”, the control productivity was 18.0 cwt/ha, the weight of 1000 seeds
was 140.9 g, the number of beans was 66. The highest productivity was obtained in five variants: SA-
Cu - 21.0 cwt/ha, Tgn-Ag-Starch -21.1 cwt/ha, Tgn-SA-Ag-Starch and Tgn-EDSA-Ag-Starch at
21.5 cwt/ha and 21.0 cwt/ha respectively, as well as Tgn-EDSA-Cu-Starch - 22,1 cwt/ha.

The weight of 1000 seeds in the same variants was from 129 to 137 g, and the number of beans
on the plants was from 58 to 72. In other variants, the productivity varied from 17.4 to 20.7 centners
per hectare, the weight of 1000 seeds was from 111.3 to 147 g, and the number of beans on plants is
from 49 to 61.

It has been established that SA and its derivatives enhance the respiration of germinating plants,
respectively, activate hydrolytic enzymes, the rate of hydrolysis of reserve substances and the
synthesis of ascorbic acid and anthocyanins involved in the redox processes of a living cell [51].
According to the obtained data, coated and pre-treated with agrominerals based on SA-Ag, SA-Cu,
EDSA-Cu and EDSA-Ag complexes have a positive effect on productivity, weight of 1000 seeds and
the number of beans per plant, also as an effective chelating agent deactivates soil microorganisms,
causing themdeath.

Influence of agrominerals on the content of protein and fat in seeds. On average, soybean seeds
contain about 40% protein and 20% fat [50].The content of protein in the seeds of the control plot of
the variety “Nur +” was 38.5% and fat 18.3%. In all other studied variants of this variety, the content
of fat and protein in the seeds was higher than in the control plot (Table 3) and varied from 38.8 to
41.1%.

Table 3 —Influence of agrominerals on protein and fat content in soybean seeds of “Nur+” and
“Progress” varieties

Content, %
No Name of samples protein H fat protein H fat
) Nur + Progress
1 2 3 4
1 Control 38,50 18,30 38,90 21,1
2 SA 39,00 19,55 38,85 19,70
3 Starch 39,10 19,78 38,80 20,00
4 SA-Ag 38,85 19,10 39,20 19,50
5 SA-Cu 38,90 18,55 39,70 20,05
6 Tgn-Ag 40,25 18,60 40,2 19,60
7 Tgn-Cu 39,05 19,40 39,05 20,45
8 Tgn-Ag-Starch 40,45 18,45 37,60 20,40
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1 2 3 4
9 Tgn-Cu-Starch 39,75 18,40 39,25 20,20
10 Starch-SA-Ag 38,80 19,40 37,45 20,85
11 Starch-SA-Cu 39,25 18,75 37,70 20,60
12 Tgn-SA-Ag-Starch 39,45 18,70 38,40 19,90
13 Tgn-SA-Cu-Starch 40,60 19,35 38,75 20,0
14 Tgn-EDSA-Ag-Starch 39,40 18,70 40,60 21,60
15 Tgn-EDSA-Cu-Starch 41,10 18,40 38,40 20,10
HCPyos 1,61 0,98 0,94 0,61

The highest protein content of 41.1% was in the variant: Tgn-EDSA-Cu-Starch. The fat content
in the seeds varied from 18.3 to 19.55%, all variants were significantly at the level with the control.
However, in variety “Progress”, the content of protein in the seeds of the control plot was 38.9% and
fat 21.1%.In six studied variants, the protein content in the seeds was somewhat lower than in the
control plot, in 7™ it was higher. The highest content of protein and fat in the Tgn-EDSA-Ag-Starch
variant is 40.6 and 21.6%, respectively. The fat content of the rest of the samples was lower than in the
control plot.

Conclusion. Thus, pre-sowing treatment with agrominerals based on tagan bentonite and
fungicidal biostimulants, SA-Ag(Cu) and EDSA-Ag(Cu) in a combination with film-forming
substance — starch, of early-ripening and late-ripening soybean varieties, led to an increasing in the VS
compared to controls by 4 dayson the “Nur+” variety and for 7 days on the “Progress” variety. At the
same time, an increasing in productivity of 3.1 and 3.4 cwt/ha compared to the control was obtained
on the Nur+ variety and 3.1 and 3.5 cwt/ha on the Progress variety in variants with agromineralsTgn-
EDSA-Ag-Starch, Tgn-EDSA-Cu-Starcand Tgn-Ag. In the same variants, a high weight of 1000 seeds
and the number of beans on plants were noted.It should also be noted, that the pre-sowing treatment
with agrominerals of the early-ripening “Nur+" variety led to an increase in the protein content by 0.5-
1.6% and fat by 0.1-1.25% in all studied variants compared to the control. However, in the variety
“Progress: in 6 studied variants, the protein content in the seeds was lower by 0.05-0.45% than in the
control plot, in 7" variant it was 0.05-1.5% higher.The highest content of protein and fat in the Tgn-
EDSA-Ag-Starch variant 40.6 and 21.6%, respectively.

The obtained results showed significant efficiency of pre-sowing treatment of soybean seeds
with agrominerals based on tagan bentonite and fungicidal biostimulants SA-Ag (Cu) and EDSA-Ag
(Cu), which ensures high resistance of these crops to phytopathogenic bacteria, improves the
physiological, biochemical and biometric parameters of plants.
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TYUIH

OciMIK MapyambUIBFBIHAA TYKBIMAAPABI OHJCY YIIIH OCIMIIKTePAiH 6Cyi MEH JaMybIHa
BIHTAJIAHIBIPYIIIBI 3CEP €TETiH OPTYPJIi MUKPOIIEMEHTTEPA1 KOJAaHyAbIH MaHbI3bI 30p. by Makanana
TaraH OEHTOHWT HETi3iH/Aeri arpoMuHepanaap MeH (QYHTUIHMIATIK OWOCTUMYISTOpIAp, ON SHTap
KBIIIKBUIBl JKOHE KYMiC XOHE MBIC HOHAapbl Oap KamrTama TYy3€TiH KpaxMmajMeH OipikTipijreH
STWICHJMAMUH SHTAPh KBIMIKBIIBI KEIICHICPIMEH COS TYKBIMBIH €riC ajjibl OHJACYAIH OHJACY/iH
JAKBUIIBIH OKOHOMMKAJBIK Maijanbl KacHeTTepiHe ocepi Typaibl HoTmwkenepi Oepitren. Cos
JIAMYBIHBIH BETeTaIMsIIBIK KE3CHIHE arpOMUHEpaIbl 3aTTap/blH 9p TYPJi dcepi, MIBIFBIMIBUIBIFBI,
1000 TYKBIMHBIH CalMarbl, OCIMIIKTEp/Ieri OYpIIaK CaHbl, TYKbIMAAPAAFbl aKybI3 ®KoHE Mall Meiepi
anpIKTamabl. SA-Cu SA-Ag, xome Starch-SA-Cu jkeke KemeHaepiMeH ceOy alablHAAa OHJCY
BEreTalMsIIbIK KE3eHHIH 5-8 KyHre KbhICKapyblHa okeneTiHi aHbIKTanmsl. Tgn-EDSA-AgQ-Kpaxman
Heriziggeri arpomuHepanibl. skoHe Tgn-EDSA-Cu-Starch Bereranmusuiblk Ke3eHHIH Y3aKTHIFBIH
4-7 xyHre yzapraabl. bakpuiay yiriciMeH camsicThipranga eHimaimik 3,1-3,5 m/ra (Hyp+) xone
3,0-4,1 wra (IIporpecc) ambiHabl. ArpomuHepanipl 3atTapabiH 1000 TYKBIMHBIH CaJMarblHa,
eciMjiikTepjaeri Oypilak caHbIHA, TYKbIMJApAarbl aKkybl3 OeH MaiblH MeJIIepiHe acepi Je atarl
OTILIII.

PE3IOME

B pactenueBocTBe OO0NBIIOE 3HAYCHUE MUMEET MPUMEHEHHE Pa3IMUHBIX MHUKPO3JIEMEHTOB
JU1s1 00pabOTKU CEMSIH, KOTOPBIC OKa3bIBAIOT CTUMYJIUPYIOIIEE JICHCTBUE POCT U PA3BUTUE PACTCHHIA.
B nanHOW cTaThe mpUBEIACHBI PE3yJbTAaThl BIMSHHS IPEANOCEBHON O00paOOTKH CEMSH COH
arpoMHUHEpaJlaMd Ha OCHOBE OCHTOHHTA TaraH W OWOCTHMYJATOPOB (PYHTHIUIHOTO NEHCTBUS,
KOTOPBIN COCTOUT U3 KOMIUIEKCOB SSHTAPHOU KUCIIOTHI M 3TWICHIUAMUHASTHTAPHON KUCIIOTHI C HOHAMH
cepeOpa U MeIM B COYETAHWU C IUIEHKOOOPA3YIONIMM BEIECTBOM KpaxMalloM Ha XO3SHCTBEHHO
MOJIE3HBIE KayecTBa KyJIbTYphl. BBISBICHO pa3IMYHOE BJIMSIHHE arpOMUHEPAlOB HA BETeTallMOHHBIH
MIEPUO/ Pa3BUTHS COM, ypoxkaiHOCTh, Ha Maccy 1000 cemsiH, koin4ecTBO 000OB Ha paCTCHHSX,
collepkaHue Oellka W JKHMpa B CeMeHaX. YCTaHOBJICHO, YTO MPEINOCEeBHas 00paOOTKaOTACIHHBIMU
komruiekcamu SA-CUSA-AQ, u Starch-SA-Cu puBouT K COKPAIIEHHIO BETETAIMOHHOTO TIEPHOIa Ha
5-8 nmmeit, arpomumuepan Ha ocHoBeTgn-EDSA-Ag-Starch m Tgn-EDSA-Cu- Starch naoGopor
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YBEIMYMBACT JUIMHY BETeTAllMOHHOrO Tmiepuofa Ha 4-7 naneit. [lomydena mnpubaBka yposkas
Ha 3,1-3,5 w/ra (Hyp+) u 3,0-4,1 n/ra (Ilporpecc) mo cpaBHEHHIO ¢ KOHTpojieM. Tak ke OTMEUYCHO
BJIMsAHUE arpoMuHepasioB Ha Maccy 1000 ceMsiH, KonnuecTBO 60O0OB Ha PaCTCHUSX, COACPKaHUE OeKa
Y JKUpa B CEMEHAX.
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TECHNOLOGY OF CULTIVATION OF AGRICULTURAL CROPS UNDER DRIP
IRRIGATION

AHHOTANUA
et ennmepae KyprizijreH KONTETeH 3epTTEyJiep CyapMallbl CyIbl YTHIMIbI TalIaanyIblH eH
THIMJII JKOJIBI €TIC aJKaNTapblH TaMIIBUIATHIN cyapy eKeHiH kepceresi. OcbiFaH OaiaHbICThI TAOUFU
XKOHE Cy pecypcTapblH THIMII MaWJalaHylbl, CyapMalibl €riCTiK aJKalnTapbIHbIH ©HIMIUIIIH
apTTHIPY/Ibl KAMTAMAChI3 €TETiH €TiH MIapyallbUIBIFBl XKYHECIH JaMbITyFa OarbITTalFaH YITTHIK )KOHE
XaJIbIKAPaJIblK ayKbIMJa CTPATEerHsUIBIK MaHbI3bl 0ap 3epTTEYJepaiH ©3eKTLIr ce3ci3. AybLl
HIapyallbUIbIFBIH  MHTEHCU(MKALMSIIAN, €riH ecipyAiH >KaHa CEpHiHII FBUIBIMIBI KaKeT eTeTiH
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