159

JTOCITIKEHb 3 METOI0 YJIOCKOHAJICHHS T1IXO/1B /10 BUKOPUCTAHHS JaHO1 METOAUKH

11eHTudiKaIii IpyHTOBOIO MOKPUBY Y BUPOOHUYIHM IPYHTO3HABYIN MIPAKTHIII.

CnuCcoOK BUKOPUCTAHMX JIKepPeJT

1. Tlonynan M. . BusHauHUK €KOJIOrO-T€HETUYHOI'O CTAaTyCy Ta POAIOYOCTI
rpyHTiB Ykpainu: Hapuaneuuii nmocionuk. /M.I. Ilonynan, B. b. Conoseii, B.I.
Kucine, B. A. Benmmuko. — K.: Kosoo©6ir, 2005. — 304 c.

2. Tlonynan M. 1. Knacudikaris rpyntiB Ykpaiau / M. L. Tlonynan, B. b.
Comnogeit, B. A. Benmmuko. Kui: Arpapna Hayka, 2005. 300 c.

4. 3imuyk  M.I. CyuwacHi kiacudikamii TIpyHTIB Ta mpoOiemMa IiXHbOT
perioHanapHOi1 rapMoHi3aiii B Ykpaini/M 3inuyk, M IlleBuyk, I1 3inpuyk - BicHuk
JIsBiBCchKOTO yHIBepcutety. Cepis reorpadiuna, Bunyck 47. 2014. C. 24-135.

5. 3imuyk M.I.,, Mepnenko [.M., IlIBopak A.M., AsrycruHoBuu M.b.,
KoBansuyk H. C. Ampobariisi €koja0ro-cyOCTaHTUBHUX KPUTEPIiB HA IPYHTOBHX
BimMiHax BomuHcbkoi oOnacti. BicHuk HaiioHansHOTO yHIBEPCHUTETY BOJIHOTO
rocrnojiapcTsa Ta npupojokopuctyBanns. Bur. (4(100)). Pisue, 2022. C.91-102.

6. 3inuyk M.I., IlIBopak A.M. Ilpobiemu mnpakTHUYHOI 1AEHTUDIKAI]
IPYHTOBUX BIAMIH 3aXiJJHOTO JICOCTENy 3a TMapaMeTPUYHUMHU KpUTEpPisMU.//
[IpoOnemu BUKOpUCTaHHS, 30€peKEHHS Ta BIATBOPEHHS IPYHTIB B YMOBax CTaJ0ro

po3BuTKy arpocdepu: 30ipHUK Te3 «llomiabChKUN nep>KaBHUN YHIBEPCUTETY,

2023. C.45-48.

UDC:633.15:631.85:631.445.4
OPTIMIZATION OF PHOSPHORUS NUTRITION OF CORN ON
TYPICAL BLACK SOIL (CZERNOZEM VORONIK, WRB)

Koberniuk O.
Candidate of Agricultural Sciences (Ph.D), Associate Professor of the Department

Agriculture, Soil Science and Plant Protection


https://scholar.google.com.ua/scholar?oi=bibs&cluster=2243320454301585742&btnI=1&hl=uk
https://scholar.google.com.ua/scholar?oi=bibs&cluster=2243320454301585742&btnI=1&hl=uk

160

Higher Educational Institution «Podillia State University»,
Kamianets-Podilskyi

Phosphorus plays an important role in plant nutrition. Throughout the world,
phosphorus is second only to nitrogen among all 17 essential nutrients in all soils
[1]. In particular, phosphorus plays a significant role in the life of corn plants,
although it carries out half as much as nitrogen and potassium [2]. Therefore,
providing plants with it, especially during critical periods of their vegetation, this is
a very important task. Corn uses up to 15% of the phosphorus requirement in the
first weeks of life (from seedlings to 5-6 leaves). The second period of maximum
phosphorus consumption by corn is relatively long - from the phase of 8-10 leaves
to the end of flowering (corn consumes 65% of the phosphorus requirement). The
rest is consumed at the end of the growing season [3].

To ensure corn plants with phosphorus, the content of available phosphates in
the soil should be regulated with hydrogen-soluble fertilizers in the initial period of
plant growth and reserves should be created for prolonged action in the middle and
end of vegetation. The goal of our research was to establish provision of corn crops
on typical black soils with available phosphates in critical periods of development
and the possibility of their regulation due to the use of microbial phosphate-
mobilizing preparation and mineral fertilizers.

Methods of research. Since 2019, stationary field experiments have been
conducted on the black soil of the typical low-humus medium-loam of Scientific
and Research Centre "Podillia" of the Higher Educational Institution "Podillia
State University" to study the reaction of corn plants of hybrids of different
maturity to mineral fertilizers. The scheme of the experiment on the study of
phosphorus fertilizers include options: control (without fertilizers); NixKiso;
N120Ps0oKiso;  Ni120PeoKiso;  Ni2oPgoKiso;  Ni2oP120Kise;  polymyxobacterin;
phosphate-mobilizing preparation; combination of biological preparations with
mineral nutrition. There are three repetitions in the experiment. The total area of

the site is 28 m?, the registered area is 14 m?. The predecessor of corn was barley.



161

The growth and development of plants were observed and the yield structure
was studied in the experiments. Soil samples were taken from the arable (from a
depth of 5-20 cm) and sub-aerial (30-40 cm) layers in the dynamics of the phases
of plant development (before sowing, 3-5 leaves, 8-10 leaves, full flowering, milk
ripeness, end of vegetation) according to the methodology [4]. The content of
mobile phosphorus in the soil was determined according to Chyrykov and
Karpinskyi-Zamiatina.

Research results. The phosphorus content in the studied soil was at the
level of average supply and ranged from 65 to 78 mg/kg in the areas. Application
of phosphorus fertilizers contributed to the increase of the phosphorus content in
the soil. The use of 40 kg/ha of phosphorus increased its supply in the soil at the
beginning of maximum absorption (8-10 leaves) to 88-94 mg/kg. Increasing the
phosphorus rate to 60 and 90 kg/ha increased the phosphorus content in the soil to
112-119 mg/kg, and 120 kg/ha of phosphorus to 134-150 mg/kg (increased
provision).

When using phosphoric fertilizers against the background of mineral
nitrogen-potassium nutrition, the phosphorus content in the soil increased by 24-33
mg/kg at a rate of applied phosphorus of 40 kg/ha; by 37-46 mg/kg — at 60 kg/ha of
phosphorus; by 54-68 mg/kg — at 90 kg/ha; by 71-86 mg/kg - with a rate of
phosphorus fertilizers of 120 kg/ha.

The application of a phosphate-mobilizing preparation increased the
phosphorus content in the soil at the beginning of the phase of 8-10 leaves of corn
to 84-92 mg/kg, which is equivalent to the application of 40 kg/ha of phosphorus
with mineral fertilizers. The use of phosphorus fertilizers against the background
of the phosphate-mobilizing preparation increased the phosphorus content in the
soil by 21-27, 18-26 and 15-23 mg/kg, respectively, according to the standards of
phosphorus fertilizers from 60 to 120 kg/ha. That is, there was a tendency to
decrease the effect of the preparation with an increase in the rate of phosphorus

fertilizers.
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The content of active phosphorus in the soil is 14-20% of mobile phosphorus,
and in the first half of summer it increases to 27-32%. This indicates an increase in
microbiological processes, mobilization of phosphorus and improvement of
phosphorus nutrition of corn in a critical period for it.

In 2023, the effectiveness of the microbiological preparation and mineral
fertilizers was higher than in 2022, due to better soil moisture availability.

The average yield of corn in the control was 5.62 t/ha, which generally
indicates high natural soil fertility. The use of nitrogen and potassium fertilizers
increased productivity by 0.81 t/ha to 6.43 t/ha (by 15%). Application of only the
phosphate-mobilizing biopreparation increased the yield of corn by 0.47 t/ha.

The use of phosphorus fertilizers on a background of nitrogen and potassium
together with a phosphate-mobilizing preparation increased the yield to 7.97-9.32
t/ha, which was an increase from 2.35 to 3.70 t/ha in accordance with the doses of
phosphorus application. It should be noted that for each increase in the phosphorus
dose, the increase does not increase proportionally: at a dose of 40 kg/ha of
phosphorus, the increase was 0.11 t/ha compared to the option without phosphorus,
at doses of 60 and 120 kg/ha, the increase is the same - 0.34-0.37 t/ha, and at a
phosphorus dose of 90 kg/ha, it is the largest and amounts to 0.63 t/ha of corn
grain. Similar trends were revealed by comparing options with the use of
phosphorus fertilizers against the background of phosphate-mobilizing preparation
and nitrogen and potassium fertilizers in comparison with the option where only
phosphate-mobilizing preparation was applied.

Conclusions. 1. The use of a phosphate-mobilizing preparation and mineral
fertilizers contributes to a significant increase in phosphates available to corn
plants in the soil at the beginning of maximum phosphorus consumption.

2. The effectiveness of phosphorus fertilizers indicates the advantage of their
complex application with phosphate-mobilizing preparations and nitrogen and

potassium fertilizers, which ensured the highest yield of corn per grain.
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3. Phosphorus fertilizers have a higher efficiency against the background of
nitrogen and potassium nutrition than when using a combination of nitrogen and
potassium fertilizers and a phosphate-mobilizing preparation.

4. The nature of the effect of phosphorus fertilizers is non-linear — the
maximum vyield increases were obtained when phosphorus was applied at the rate

of 90 kg/ha, which indicates the optimal ratio of macronutrients.

References
1. Kozak, H. (2021). Efektyvne vykorystannia fosfornykh dobryv [Effective
use of phosphorus fertilizers]. Propozytsiia, 11. Retrieved

from https://propozitsiya.com/ua/efektivne-vikoristannya-fosfornih-dobriv-0

2. Lykhochvor, V. (2014). Systema udobrennia kukurudzy [Corn fertilization
system]. Ahrobiznes sohodni, 8 (279), Retrieved from
http://www.agrobusiness.com.ua / agronomiia-siogodni/ 2211-systemaudobrennia
- kukurudzy.html

3. Lykhochvor, V. V., & Petrychenko V. F. (2006). Roslynnytstvo. Suchasni
intensyvni tekhnolohii vyroshchuvannia osnovnykh polovykh kultur [Plant growing.
Modern intensive technologies of cultivation of the main field crops]. Lviv : NVF
«Ukrainski tekhnolohii» [in Ukrainian].

4. Shpaar D., Hinap K., Kalenska S. (2009). Kukurudza [Corn]. Kyiv : Alfa-
staviia LTD [in Ukrainian].

YIK: 633.1:631.4/
BIIVIUB MIHEPAJIBHUX TObPUB HA A30THUH PEKUM
YOPHO3EMY THIIOBOI'O I YPOXKAWHICTH KYKYPYJ/31 HA 3EPHO
Tpau L.B., kauauaar c.- 1. HayK, JOKTOPAHT,

acCHCTEHT Kadeapu 3eMiIepoOCTBa, IPYHTO3HABCTBA Ta 3aXKHCTY POCIHH

3aknaza BuIoi ocBITU «IloITbChKUI 1epKaBHUN YHIBEPCUTET


https://propozitsiya.com/ua/efektivne-vikoristannya-fosfornih-dobriv-0

