63-70
Y[OK 631.81+633.34

3aCBOEHHA OCHOBHUX €JIEMEHTIB XXUBJEHHS COE 3 'PYHTY 1 AOOpUB

. M. F'ocnopapeHko*, |. B. NMpokonuyk, B. IN. Bonko

YMaHCbKUI HauioHanbHUNA yHiBepCUTeT cafiBHUUTBA, YMaHb, YkpaiHa

IHPOPMALIA AHOTALIA
Hocnigpkysany BNAvB TPMUBAroro 3acTOCYBaHHA Pi3HWX 403 i CMiBBiAHOLWEHb MiHepanbHUX
Ortpumatro 25.12.2019 [06pVB y 4-NiNbHil NOMbOBIN CIBO3MIHI HA BMICT OCHOBHUX €MEMEHTIB XMBMEHHS B POCAMHAX

OTpumaro nicns coi. PoBOTy BMKOHaHO y CTauiOHapHOMY MOfLOBOMY AOCMi4i HA YOpHO3EeMi onia3oneHomy

g‘?gggao"lz*gsamﬂ BaXKKOCYTNMHKOBOMY Y MpaBobepexHoMy J'_I_iCOCTeny }pra‘l‘HM. Y cTaTTi NnpeacTaBneHo cepeHi
3aTBEPIKEHO 10 APYKY AaHi BpOXaMHOCTI cof Ta cknaay pOCHnHHOT MPOAYKLIT 3a pesyrbTaTamMmy BU3Ha4eHb YrpOaoBX
16.03.2020 2016-2018 pp., Ha 4ac gpyroi poTauii ciBo3amiHu. Cxema gocnigy Bkntodae 11 BapiaHTiB
JocTynHo oHnanH KOMOiHaLiA Ta OKPEeMOro BHECEHHs MiHepanbHUX A0GPVB i, B TOMY 4YMCIi, KOHTPOMbHWIA
01.06.2020 BapiaHT 6e3 ynobpeHHs. Y BapiaHTi gocnigy, Ae CepefHsl [03a eNleMEHTIB >XUBMEHHS Y

) CiBO3MiHi Ha rektap cTtaHoBUTb NiioPeoKso, 3annaHoBaHo nosHe (100 %) koMneHcyBaHHS
Kntoyosi crioea: O0OpvBamMM  TOCTMIOAAPCHKOTO  BUHECEHHSI KynbTypamu OCHOBHUX €NEMEHTIB  KUBMEHHS.
PoYHT: I'IopiBHﬂHHﬂ macu enemeH.TiB. HKMBIIEHHS, BHECEHUX Y I‘py.HT 3 MiHepaJ'IbHVIMI‘/I nobpueamu, 3
NBMEHTI KUBNISHHA: YMICTOM €FIEMEHTIB Y HaCiHHi 1 CONOMi COi BM3HAYMMIM TiCHOTY MPSIMOro 3B’AI3Ky 3a TakvMu
HACIHHSI: nokasHukamu: asoT (R? = 0,82-0,92); docchop (R? = 0,69-0,80); kaniit (R?> = 0,63-0,68).
conoma; BHeceHHst Ha 1 ra ciBoamiHHOI nnowi NijoPeoKso, MOPIBHAHO 3 AinsiHkamn 6e3 [o6pws,
cos; 36inblUye BUHECEHHS 3 ypoxxaem coi a3oTy Ha 102 %, doccopy — 86 i kanito — Ha 100 %.
YAOBpPEHHS. MokazaHo, Wwo Ha popMyBaHHs 1 T HaCiHHA Ta BiAMNOBIAHOT KiNbKOCTI CONOMM, 3anexHO Bif 403

i cniBBigHOLWeEHb JOGPUB Yy CiBO3MiHI, cos 3acBotoe 52,0-59,4 kr asoty, 20,6—26,9 kr P,Os i
23,4-26,4 kr K,O. 3 conomoto coi y r'pyHT noBepTaeTbes Big 6—-8 % asoty, 47-54 — dhocdopy i
51-52 % kanito Bif yciei Macu enemeHTiB, BUHECEHNX BPOXXaeM (roCMoAapCbKoro BUHECEHHS),
3anexHo Big cucteMun yaobpeHHs.
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Soybean uptake of essential nutrients from soil and fertilizers
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ARTICLE INFO ABSTRACT

The effect of prolonged use of different doses and ratios of mineral fertilizers in 4-field
crop rotation on the content of essential nutrients in soybean plants investigated. The
work was carried out in a stationary field experiment on chernozem podzolized heavy-
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loam in the Right-bank Forest Steppe of Ukraine. The article presents the average
yield data of soybean and the composition of plant products according to the
determinations during 2016-2018, at the time of the second crop rotation. The
experiment scheme includes 11 variants of combinations and separate application of
mineral fertilizers and, including, the control variant without fertilizer. In the experiment,
where the average dose of crop rotation nutrition per hectare is N110PsoKso, full (100 %)

fertilizer; compensation of essential crop nutrients removal by fertilizers planned. Comparison of
seeds; the mass of nutrients introduced into the soil with mineral fertilizers with the content of
zg';,?bean_ the elements in seeds and straw of soybean determined the close direct correlation
siraw, according to the following indicators: nitrogen (R?=0,82-0,92); phosphorus (R? =0,69—

0,80); potassium (R? =0,63-0,68). Application of N;10PsKso 0n 1 ha of crop rotation
area, compared to areas without fertilizers, increases nitrogen absorbing with the
soybean yield by 102%, phosphorus by 86 % and potassium by 100%. It shown that
soybean absorbs 52.0-59.4 kg of nitrogen, 20.6—-26.9 kg of P,Os, and 23.4-26.4 kg of
K>O by forming 1 ton of seeds and an appropriate amount of straw, depending on the
doses and fertilizer ratios in the rotation. With soybean straw, 6—-8% of nitrogen return
to the soil, 47-54% of phosphorus and 51-52% of potassium from the entire mass of
the elements, removed by the harvest (economic removal), depending on the fertilizer
system.

E-mail: *hospodarenko@gmail.com

Citing: Hospodarenko H.M., Prokopchuk 1.V., Boiko V.P. 2020. Soybean uptake of essential nutrients from soil and fertilizers.
Agrochemistry and Soil Science. Collected papers. No. 89. Kharkiv: NSC ISSAR, P.63-70. (Ukr.). DOI: https://doi.org/10.31073/acss89-07

References
1. Yeshchenko V.O, Opryshko V.P. 1994. Ecological bases of field crop rotation design. Coll. Sci. Papers of the Uman Agricult.
Inst. Kyiv: Silgosposvita. P. 31-36. (Ukr.).

2. Volkogon V.V., Berdnikov O.M., Lopushnyak V.I. 2019. Ecological aspects of the fertilizer system of crops. Edited by V.V.
Volkogon. Kyiv: Agrarna Nauka. 264 p. (Ukr.).

3. Mineev V.G., Rempe E.Kh.1991. Ecological consequences of prolonged use of elevated and high doses of mineral fertilizers.
Agrochemistry. No 3. P. 35-48. (Rus.).

4. Klimenko I.I. 2015. Influence of fertilizer system on the productivity of crops of the link of grain-tilled crop rotation and fertility of
dark gray podzolized soil: authoref. diss. Cand. agricultural Sciences. Kyiv. 22 p. (Ukr.).

5. Economyanenko G.M., Nevlad V.I., Prokopchuk I.V., Prokopchuk S.V. 2017. Symbiotic nitrogen fixation and yield. Edited by G.M.
Mistress. Uman. 324 p. (Ukr.).

6. Hozoorenko G.M., Bakhmat O.M., Prokopchuk I.V., Vishnevskaya L.V., Kravchenko V.S. 2018. Components of soybean
cultivation technology. Edited by G.M. Mistress. Uman. 208 p. (Ukr.).

7. Marschner's Mineral Nutrition of Higher Plants. 3rd edition. Edited by P. Marschner. Amsterdam, Netherlands: Elsevier/Academic
Press. 2012. 684 p.

8. Handbook on grain crops. Ed. I.M. Karasyuk. Kyiv: Urozhai. 1991. 320 p. (Rus.).
9. Baranov V.F., Correa U.T. Varietal specifics of soybean cultivation. Krasnodar: VNIIMK. 2007. 84 p. (Rus.).

10. Agren G.I., Weih M. 2012. Plant stoichiometry at different scales: element concentration patterns reflect environment more than
genotype. New Phytologist. 194. P. 944-952. doi:10.1111/j.1469-8137.2012.04114 ..

11. Yagodin B.A., Butorina E.P., Feofanov S.N. 1993. Clarification of some issues of the use of tissue diagnostics in the regulation of
winter wheat nitrogen nutrition. Agrochemistry. No. 4. P. 19-28. (Rus.).

12. Hospodarenko H.M. 2002. Basic principles of fertilizer system construction in field rotation. Agrochemistry and Soil Science
(special issue). Book 3. Kharkiv. P. 200-203. (Ukr.).

13. Ivoilova A.V., Shilnikov I.A., Shelkunova A.V. 1990. Removal of N, P, K and Ca by crops of crop rotation. Agrochemistry. No. 1.
P. 26-32. (Rus.).

14. Nikitina O.V. 2017. Change of potassium state of chernozem podzolized for long-term use of fertilizers in field crop rotation in the
conditions of the Right-bank Forest Steppe of Ukraine: authoref. diss. ... Cand. agricultural Sciences. Kharkiv. 23 p. (Ukr.).

15. Acher C.J., Ozanne P.L. 1963. Calcium and potassium content of plant in solution cultures maintained at constant potassium
concentration. Soil Sci. V. 103. P. 155.

16. Selected papers of Academician V.I. Vernadsky. Kyiv, 2011. Vol. 1, Book. 2. 584 p. (Ukr.).

17. Diagnosis of the state of chemical elements of the soil — plant system / Ed. A.l. Fateev., V.P. Samokhvalova. Kharkiv: KP
"Miskdruk”. 2012. 146 p.



18. Zagorcha K.L. 1990. Optimization of the fertilizer system in field crop rotation. Kishinev: Shtiintsa. 288 p. (Rus.).

19. IIn V.B. 1985. Elemental chemical composition of plants. Novosibirsk: Nauka. 129 p. (Rus.).

20. Klimashevsky E.L. 1991. Genetic aspect of the mineral nutrition of plants. Moscow: Agropromizdat. 415 p. (Rus.).

21. Tkachenko M.A., Drach Y.A. 2016. Specific genotype ratio of nutrients as a basis for optimization of fertilizers of crops. Coll.
Papers of Institute of Agriculture of the NAAS of Ukraine. Vyp. 1. P. 113-123. (Ukr.).

22. Yurkin S.N., Pimenov E.A., Makarov N.B. 1979. Soil-zonal differences in the consumption of nutrients in connection with the use
of fertilizers. Agrochemistry. No. 12. P. 127-130. (Rus.).

23. Nosko B.S. 2017. Phosphorus in soils and agriculture of Ukraine. Kharkiv. 475 p. (Ukr.).

24. Stationary field experiments of Ukraine. Kyiv: Agrarna Nauka. 2014. 146 p. (Ukr.).

25. Plants. Determination of general forms of nitrogen, phosphorus and potassium in one sample of plant material: MVV 31—
497058-019-2005. Methods for determining the composition and properties of soils. Kharkiv: Typography No. 13. 2005. Book. 2. P.
189-208. (Ukr.).

26. Synytskyi O.M., Batiuk O.Ya. 2011. Economometry. Lviv: Spom. 210 p. (Ukr.).

27. Tueva O.F. 1966. Phosphorus in plant nutrition. Moscow: Nauka. 296 p. (Rus.).

YOK 631.81+633.34
YcBoeHMe OCHOBHbIX 3JIEMEHTOB NMUTaHUS COeN U3 NOYBLI U y.q06peHm7|

I.H. FlocnopapeHko*, U.B. NMpokonuyk, B.MN. Bonko

YMaHCKUI HauMOHanbHbIN yHUBepcuTeT cagoBoacTBa
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Wccnepgosanu BnunsiHME ONWUTENBHOMO MPUMEHEHWS PasHbIX [03 M COOTHOLUEHUA MUHepanbHbiX yaobpeHun B 4-
nonbHOM MOJIEBOM CEBOOGOPOTE Ha Coaep)KaHne OCHOBHbIX 3NIEMEHTOB NUTaHWUsA B pacTeHnsx con. PaboTa BbinonHeHa
B CTaUMOHapHOM MOSIEBOM OMbITE HA YepHO3eMe OMOA30fIEHHOM TshkenocyrnuHuctom B lNMpaBobepexHon Jlecoctenu
YkpavHbl. B cTaTbe npeacTaBneHbl CpefgHve OaHHble YPOXamHOCTM COM U XMMMYECKOro cocTaBa pacTUTENbHON
npoaykumu no pesynbtatam onpegeneHuii B 2016-2018 rogax, Bo BpeMsi BTOpOK poTaumm ceBoobopoTa. Cxema onbiTa
BK/toYaeT 11 BapMaHTOB KOMOMHALMI M OTAENBHOrO BHECEHUSA MUHEpParnbHbIX YA0OpeHuii, B TOM YMCne, KOHTPOSbHBbIN
HeyAoOpeHHbIi BapuaHT. B BapuaHTe onbiTa, rae CpefHss [o03a 3feMEeHTOB MUTaHuA B CEeBOOOOpOTe Ha rektap
coctaBnseT NiioPeoKso, 3annaHupoBaHo nonHoe (100 %) koMneHcupoBaHuWe yaobpeHusIMM XO3AWCTBEHHOIO BbiHOCA
KynbTypamMu OCHOBHbIX 3NIEMEHTOB NuTaHus. lyTem cpaBHEHWs MacChbl 3MIEMEHTOB MUTaHWS, BHECEHHbIX B MOYBY C
MUHeparsnbHbIMK YAOOPEHNSMN, C COAEPKaHNEM 3MEMEHTOB B CEMEHAaxX W CONlOMe COW OMnpeaenunm TECHOTY NpAMOW
CBATW MO TakUM MoKasaTensim: asoT JIerkoraponusyemMbix coeguHeHuin, no mMetogy KopHdunga (R? = 0,82-0,92);
noaBwkHbIE coeamnHeHust dhocdopa, no metogy Ympukosa (R?= 0,69-0,80); noaBuxHbIE COEAUHEHNS Kanus, N0 MeToay
Uupukosa (R? = 0,63-0,68). BHeceHune Ha 1 ra ceBoobopoTHoM nnowaan NiioPsoKso, MO CpaBHEHMIO ¢ BapuaHToM 6e3
yaobpeHuin, yBenuumBaeT BbIHOC C ypoxkaem cou a3oTa Ha 102 %, docdopa — 86 un kanmsa — Ha 100 %. MokasaHo, 4TO
Ha dopmmpoBaHne 1 T CEMSH U COOTBETCTBYIOLLEro KOMM4yecTBa CONIOMbI, B 3aBUCUMOCTW OT A03 U COOTHOLLEHWIA
ynobpexun B ceBoobopoTe, cos ycBamBaeT 52,0-59,4 kr asoTa, 20,6-26,9 kr P,Os n 23,4-26,4 kr K,O. C conomoii con
B NoYBY Bo3BpalyaeTtcs ot 6-8 % asota, 47-54 docdopa n 51-52 % kanusa ot obLLert Macchl aNeMeHTOB, BbIHECEHHbIX
ypoXaeM (X03sIMCTBEHHbIW BbIHOC), B 32aBUCMMOCTU OT CUCTEMbI yAOOPEHUSI.

Knroyeenle crioga: roysa; ceMeHa; corioma; Cosi; yOo6peHue; a5ileMeHmbl numaHus.



