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MICROFERTILIZER AS A FACTOR OF ACCELERATION
OF PLANT GROWTH AND DEVELOPMENT ON NEW SOY
VARIETIES UNDER IRRIGATION

An important reserve for increasing soybean productivity is the application of
microfertilizers. They make it possible to better realize the potential productivity of modern
intensive soybean varieties, improve the development of the root system, increase the
activity of photosynthesis, and increase the number of nodules, beans and seeds.

In the selection department of the Institute of Climate-oriented Agriculture of
the National Academy of Sciences, microfertilizer was studied - a complex
preparation that includes elements that improve the growth of the root system, the
passage of the photosynthesis process, protein synthesis, etc.

The calculation of the density of plant stands in the phase of the second three-
leaved leaf indicates that the use of microfertilizer had a positive effect on the
germination of soybean plants. The best density of plants was observed in two
variants - when only soybean seeds were treated with microfertilizer and combined
treatment of seeds and application of the drug during crop vegetation, regardless of
the variety. The density of plant stands in these areas was 758 and 761 thousand
units/ha and 536 and 552 thousand units/ha, respectively. While with the application
of microfertilizer only during the growing season, the density of standing soybean
plants of the Panna variety was 755,000 units/ha, and Svyatogor — 525,000 units/ha,
which is by 3-6,000 units/ha, 11-27 thousand units/ha, respectively, less. This can be
explained by the content of zinc sulfate microfertilizer, which stimulates the growth
of the root system. An important feature of soybeans is their ability to endosymbiosis
with nitrogen-fixing subbacteria - rhizobia. Thanks to nitrogen fixation, which takes
place in nodules formed in symbiosis with rhizobia, soybean can significantly or even
completely satisfy its nitrogen needs through symbiotrophic nutrition. In the variant
with treatment of soybean seeds with microfertilizer, applying microfertilizer during
plant vegetation (before flowering), one plant accumulated a greater mass of nodules
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by 18.8% in the Ravita variety and by 17.7% in the Svyatogor soybean variety than,
respectively, in the control variant.

The correlation analysis of the obtained indicators made it possible to obtain the
equation of the dependence of the seed yield of the early-maturing soybean variety
Ravita and the medium-maturing soybean variety Svyatohor on the value of the mass
of nodules on the plant, where their correlation coefficients are equal tor = 0.72, r =
0.86, respectively, which confirms a close relationship the relationship between these
indicators.

In our studies, the application of microfertilizer did not suppress the activity of
microorganisms in the soil. Their maximum number was observed in the flowering
phase of soybeans, regardless of the studied variety. Analysis of the data shows that
the application of microfertilizer had a positive effect on the number of
microorganisms involved in the transformation of nitrogen compounds in the soil in
soybean crops of the Ravita variety. In the option of treatment of soybean seeds with
microfertilizer before sowing + application of the drug during crop vegetation, the
lowest activity of microorganisms was observed in the phase 3 leaf of plants, the
maximum - during flowering of soybeans, the number of which was greater by 4.0—
3.7%, compared to the control . The number of ammonifying microorganisms in the
soil decreased in the phase of full maturity of plants, nitrifying ones, on the contrary,
increased by 20.3%, compared to the control variant.

The use of microfertilizer contributed to better growth of soybean plants in
height and higher attachment of the lower bean in both the Ravita and Svyatogor
soybean varieties. Thus, the height of soybean plants of the Ravita variety in variants
with the use of microfertilizer was on average 72.0 - 81.1 cm in the two years of
research, in Svyatogor - 81.3 - 83.3 cm, in the control 69.5 cm, 78.6 cm, respectively.
The excess over the control was 2.5-11.6 cm and 2.7-4.7 cm, respectively, which is
explained by better plant uniformity and more balanced nutrition of the crop during
its growing season.

The results of the structural analysis of soybean plants of different maturity
groups showed that the methods of microfertilizer application had a positive effect on
the formation of productivity elements. The data show that on the fertilized versions
of the soybean plants, both the early-maturing variety Ravita and the medium-
maturing variety Svyatogor had more shoots on the plant (by 0.1-1.0 and 0.5-0.7
pieces), beans (by 3, 2-8.4 and 4.7-9.5 pieces), the number of seeds (0.6-9.0 and
0.5-18.4 pieces) and their weight (0.4-1.5 g and 1.6-4.0 g), respectively, compared
to the control. The areas where microfertilizer was used also differed in terms of a
greater mass of 1000 seeds (by 2.2-5.3 and 0.8-2.0 g).

However, significantly higher indicators of the crop structure, such as the
number of seeds per plant and their weight, were obtained in the variants with
treatment of soybean seeds with microfertilizer before sowing + application of the
drug during crop vegetation. The maximum number of soybean seeds of the Ravita
variety in this area, on average over 2 years, was 51.2 pieces from a plant, Svyatogor
— 69.7 pieces, seed weight — 4.0 g and 8.8 g, respectively.

Thus, in the conditions of the Southern Steppe of Ukraine, the maximum

indicators of seed productivity of the Ravita and Svyatogor soybean varieties were
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obtained in the variant where the treatment of soybean seeds with microfertilizer
before sowing + application of the drug during the vegetation of the crop was used.

When applying microfertilizer, the maximum yield of soybean seeds of the
Ravita (2.18— 2.20 t/ha) and Svyatohor (3.15-3.18 t/ha) varieties was obtained in the
variant with soybean seed treatment before sowing and soybean seed treatment +
application microfertilizers for plant vegetation.
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OLIIHKA PECYPCIB TEILJIA TA BOJIOT'A MEPIOJAY AKTUBHOI
BETETALIT B OJECBHKIN OBJIACTI 3A YMOB PEAJIIBALIII CYUACHUX
CLIEHAPIIiB 3MIH KJIIMATY

EdexTuBHa anmamnraliisi CUTbCHKOTO TOCIIOAAPCTBA 10 MalOYTHIX 3MiH KIIIMaTy
nepeadavae 3aBUacHy OIIHKY BIUIMBY OYIKYBaHHMX 3MiH KJIMaTy Ha arpokKJIiMaTU4HI
YMOBH BHPOIIYBaHHS CUTbCHKOTOCIIONAPCHKUX KYIbTYp. JlocmixeHHs: TpOBOAMIOCS
3 BUKOPUCTaHHSM JIaHHX, II0 OYIKYIOTHCS 32 YMOB pealtizallii Tak 3BaHUX “M’SIKOTro0”
ta ‘“kopctroro” cuenapiiB (RCP4.5 i RCP8.5 piamosigno [1]). Po3paxynku
BUKOHAHI 3 BUKOPHUCTAHHSAM JMHAMIYHOI MOJECII OLIIHKHA arpoKJIIMaTHUYHHUX PECypciB
A.M. TlonwoBoro [2] mms MmereocTaHmiii JlrobamiBka (miBHIYHA dacTHA OmEChKOI
obnacTi), Oneca 1 Capara (xapakTepu3yroTh EHTPpAIbHY YaCTHUHY 00sacTi) Ta [3main,
o € HalOuUThIn miBAeHHOIO  cTaHmielo B Opmecbkiit obmacti. Po3paxyHku 3a
CIleHapissMH OyJH JeTaai3oBaHi 0 JecATHITTIM, a came 10 2030, 2040 Ta 2050 pp.
[lopiBHSIHHS BHUKOHYBajioCcs 3 (DaKTHUHUMH CEepPeAHhOOAraTOPIYHUMHU JAHWMH T10
KOXKHIM CTaHIIl, M0 MICTATECA B ATPOKIIMAaTUYHOMY JOBITHUKY 10 OJechbKii
o0macrTi.

PesynpTaTi po3paxyHKiB 3a “M’SIKUM’ CIEHapieM TMOKa3alu, 10 Yy MepuIui i
JAPYTHA CIEHApHUHM TEepioar MO BCIM AOCHTIHKYBaHI TEPUTOPIi OUIKYIOTHCS CYMHU
TEMITepaTyp A0 MEHIII 3a 6a30Bi, 0COOJIMBO 1€ CTOCYETHCS MEPIIOTO MEPIoay — J0
2030 p. PizamIsg mMixk 6a30BUMU 1 CIIEHAPHUMHU CyMaMU CTAHOBHUTH y IbOMY BHUIIAJIKY
Bim 74°C B paitoni I3maina no 122°C B pairioni Onecun. Cymu TemmepaTyp Apyroro
nepiony — 10 2040 p. BiAPI3HSAIOTHCA Big 0a30BUX Ha0arato MEHIE, PI3HUIL
ctaHoBUTh Bia 4°C B paifoni I3maina go 73°C B paibioni JlroGamiBku. Taki mani
PI3HUIII J103BOJISIIOTHCS TOBOPUTH, W0 TEMIEPATYpHI YMOBHU JIPYTOro Mepioay 3a
ymMoB  peamizamii  crneHapito  RCP4.5  Oyayre  maibke  TakuMH, SIK 1
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