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EFFECTS OF SOWING TIMEFRAMES, PRE-SOWING TREATMENTS OF
SEEDS AND VARIETAL CHARACTERISTICS ON LEAF SURFACE
FORMATION OVER TIME AND SYMBIOTIC ACTIVITY OF SOYBEAN
PLANTS

The article presents the results of three-year research on the complex impact of
various combinations of sowing timeframes and pre-sowing treatments of seeds with agents
containing different active substances on the leaf surface formation over time and symbiotic
activity of soybean plants of different ripeness groups.

Problem Articulation. Unfortunately, high genetic productivity potentials of
modern soybean cultivars are far from fully exposed. This results from, among other
causes, insufficient involvement of technological measures of plant growth and
development improvement, in particular, pre-sowing treatment of seeds, and application of
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growing technology elements without taking into account unique features of cultivars.
Based on this, the purpose of our study was to find ways to enhance the fulfilment of the
genetic potentials of Ukrainian soybean cultivars differing in morphobiological
characteristics via optimizing sowing time and choosing the best variants of pre-sowing
treatments of seeds, which will ensure increased resistance of plants to complex
unfavorable factors and create better conditions for plant growth and development.

Methods. The study was carried out in the eight-field, grain-fallow-intertilled crop
rotation of the Crop Production Department, which is part of the experimental field of the
V.V. Dokuchaev KhNAU. The multi-factorial experiment was designed in split plots in
four replications by conventional technique. The first-order plots (factor A) were three
soybean cultivars: ‘Annushka’, ‘Kobza’, and ‘Malvina’; the second-order plots (factor B)
were three sowing timeframes: early (6-8 °C), medium (10-12 °C), and late (14-16 °C);
and the third-order plots (factor C) were five variants for pre-sowing treatment of seeds
with agents containing different active substances: 1 — no treatment (control); 2 — Humisol
(biological), 3 and 4 — Adaptophyt and Growth Concentrate, respectively (growth morpho-
regulators); 5 — Fundazol (fungicide).

Results. All soybean cultivars selected for this study had the largest leaf surfaces at
the grain filling onset. On average across the years and seed treatments, it was 39,900,
37,400, and 35,000 m?/ha in soybean cultivars (Cvs.) ‘Malvina’, ‘Kobza’, and ‘Annushka’,
respectively. At all record timepoints, the studied cultivars had the largest leaf surfaces
when sown within the medium timeframe (10-12°C). In particular, the leaf surface in
cultivar (Cv.) ‘Malvina’ at the grain filling onset averaged (across the years and pre-sowing
treatments of seeds) 37,700, 43,100, and 39,000 m?/ha when sown early (6-8°C), mediumly
(10-12°C), and late (14-16°C), respectively. In Cv. ‘Kobza’, it was 35,600, 40,100, and
36,400 m?/ha, respectively; and in Cv. ‘Annushka’, it was 33,200, 36,700, and 35,000
m?/ha, respectively. On the whole in the experiment, the largest leaf surface at the anthesis
onset, grain filling onset, and grain ripening onset was recorded for Cv. ‘Malvina’ sown
within the medium timeframe (10-12°C) after pre-sowing treatment of seeds with the
growth regulator Adaptophyt: 26,200, 46,400, and 40,200 m?/ha, respectively.

The highest total nodule weight of 0.685 mg/plant on average across three years was
observed on roots of Cv. ‘Kobza’ sown within the medium timeframe after pre-sowing
treatment of seeds with Humisol. The highest active nodule weight of 0.649 mg/plant was
also noted in this experimental variant. Both the total nodule weight and active nodule
weight underwent the greatest changes under the influence of pre-sowing treatment of
seeds. Of the studied agents, the biological Humisol was the best choice in this regard. In
particular, on average across the years, cultivars and sowing timeframes, the weight of
active nodules on roots was 0.137 mg/plant in this variant or almost 37.0% higher than in
the untreated variant (control). Quite predictably, of the studied agents, the fungicide
Fundazol showed the worst result. Both the number and weight of nodules in this variant
were significantly lower than after pre-sowing treatments of seeds with Humisol or
morpho-regulators; however, they were higher than in the untreated variant.

Conclusions. The soybean cultivars selected for this study had the largest leaf
surfaces at the anthesis, grain filling, and grain ripening onsets when sown within the
medium timeframe (10-12 °C) after pre-sowing treatment of seeds with the growth
regulator Adaptophyt or the biological Humisol. The symbiotic activity of plants of the
investigated soybean cultivars was also highest in these variants. Based on the above-
presented data, these combinations can be recommended for production, since larger leaf
surfaces and higher symbiotic activity ensure greater yields of grain.

Key words: soybean, cultivar, sowing timeframe, pre-sowing treatment of seeds,
growth regulator, biological, fungicide, leaf surface, symbiotic activity.
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OCOBJIMBOCTI TEXHOJIOI'II BUPOIIYBAHHS BOBOBUX
KYJIbTYP Y NIBAEHHOMY CTEITY YKPATHU

HaBeneHno pe3ynbratu 1OCHIPKEHb PO BIJIMB YMOB 3BOJIOKEHHS Ta yJOOPEHHS Ha
MPOJYKTUBHICTb TOpPOXYy Yy PHUCOBUX CIBO3MiHax miBieHHoro Cremy VYkpainu. 3a
pe3yibTaTaMu JIOCTIDKCHb JIOBEJCHO 3HAYHUN BIUIMB JIOCHIPKYBAaHUX YHHHHKIB Ha
BpPOKalHICTh 3epHa ropoxy. IIpu BupomyBaHHi B 6orapHux ymoBax (0e3 3poIllIeHHs) Ha
BapiaHTax Je JoOpHBa HE BHOCHIIM BpOKalHICTh Oyna HaitHmk4oto — 3,11 1/ra.

Ha ¢oni BHecenHst Pso BpoxkaiiHICTh 3epHa MOPIBHIHO 3 KOHTposieM (6e3 n1o0puB)
migsumtyBaiacs Ha 0,35 1/ra, abo 10,9 %. Ha Bapiantax BHeceHHs N3oPso yposkaifHICTB
3epHa craHoBuiIa 3,57 T/ra, mo Ha 0,46 T/ra abo Ha 14,8 % Ouble, HK Ha HEy10OpeHOMY
¢doni. Cnig 3a3HaYUTH, 110 HA 3POIICHHI MPUPICT MOPIBHIHO 3 KOHTPOJEM BiJl BHECEHHS
1iei qo3u 1o0puB (N3oPeo) OyB 3HauHO Bummii — 0,63 1/Ta a6o 16,5 %.

[TopiBHIOIOUM BpOKAMHICTH 3€pHA TOPOXY 3a PpI3HUX YMOB 3BOJIOKCHHS
BCTAHOBJICHO, 1110 HAHOUIBIIOI BOHA Oyna Ha BapiaHTax BHeceHHsS N3oPeo 1 mopiBHSIHO 3
BapiaHTOM 0e3 3porieHHs 3pocTana Ha 0,87 T/ra.

VY Xoai MOCHIIKEHb BHUSBICHO 3HAHWW BIUTMB JOCIIPKYBAaHUX YMHHHKIB Ha 3MIHY
TIOKa3HUKIB CTPYKTYpH Bpoaro. Ha 3poInyBaHHMX BapiaHTaX KiIbKiCTh pociIHH Ha 1 M2
Oyna Ha 9-11 mr. OUTBIIOIO, HDK Ha KOHTPOJI Oe€3 3polmieHHs 1 Ha pI3HUX GoHaAX
MIHEpaJIbHOTO HUBJIeHHA cTaHoBmwia 111-115 mT. 3acrocyBaHHs MOOPUB TO3UTHBHO
BIUIMBAJIO HAa KUIBKICTh 000IB Ha OAMHMIN IIOII. 30KpeMa, Ha 3pOIIEHHI, Yy BapiaHTax
BHeceHHs Peo 1 N3oPso KiTbKicTh 000iB Oyita Ha 53 1 152 IIT./M? BiIIIOBIIHO GLIBIIOO, HIXK
Ha KOHTPOJII.

H 3pomenHi BiiMiueHO 3HUKEHHS BMICTY MPOTEiHy, a Ha (poHi 6e3 JoOpHUB PI3ZHUIIL
Oyna HailOLIbII 3HAU YO0 1 cTaHoBUA 3,6 %. [1i yac 30MpaHHs 3epHa TOPOXY BIAMIUEHO
MEeBHI BTpaTH 3€pHA, SKe Iicis IUCKyBaHHS Ta JoulyBaHHs yrtBopwio 10,5 T1/ra
BEreTaTUBHOI MacH. Ii 3a/1MCKOBYBANM B IPYHT, 10 3a0€3Me4yBaNo HAIXOMKEHHS B IPYHT
OpraHiyHOI peYOBUHHM Y CcKJIafi ikoi micTuthes 17,8 kr azory, 3,2 kr hocdopy 120,5 kaiito.

Knrouoegi cnosa: Topox, 3poilieHHs, YI0OpEHHs, YPOXKaiHICTh, BMICT OiIKa

Bcmyn. Topox — ocHOBHa 3epHOBa 0000Ba KynbTypa B YKpaiHi. Y
3epHOBOMY OanaHCi 3HAYHA POJIb HAJECKHUTh BUPOOHUIITBY 3€pHOO000BHUX
KyJbTYp, 30KpEMa HaMMOIIUPEHIIIH 13 HUX — ropoXy. BupoluryBanHs ropoxy
B YKpaiHi Ma€ CTpaTeriyHo BaKJIMBE 3HAYCHHS, AK€ TOPOX € JHKEPEIOM
I[IHHOTO POCIMHHOTO Oinka. [3 3epHa Tropoxy BHPOOISIOTH BUCOKOOUIKOBI
MPOIYKTH Xap4yyBaHHS, BOHO € CHUPOBHHOIO JUIsi 30allaHCyBaHHS KOPMiB
OuTKOBUM KOMITOHEHTOM. Came 13 3epHO0000BHX KYJIBTYP JIFOJACTBO OTPHUMYE
noHan 20% Oinka. HaciHHS ropoxy BiJIpI3HSETHCS BUCOKMMHU CMaKOBHUMH
SKOCTSIMH, IIBHJKO pPO3BaploeThbes, MicTtuTh 18-35 % Oinka, 46-60 %
0€3a30TUCTUX EKCTPAKTUBHUX PEYOBHUH (B ToMy unciii 20-50 % kpoxmainto, 4-
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10 % yxpy), 0,6-1,5 % oumii, 2-10 % knitkoBuHH, 2-4 % 3071U. 'OpOX MICTUTH
yC1 He3aMI1HH1 aMIHOKHCIIOTH — JII3UH, METIOHIH, TpUnTo(daH, TPEOHIH, BaiH,
deHnananiy, JeHIUH, 130JeUluH, TicTUauH, apridid. Y 100 r iforo 3epHa
Mmictuthest 491 kkan (B 100 r mmenuni 457 kkan). B 1 kr 3epHa ropoxy
Mmictuthes 1,17 kopmoBux oaunuils; 180-240 r neperpaBHOro nporeiny, 15,2
I J1i3UHY, 3,2 T METIOHIHY, 2,3 T UCTUHY 1 1,6 T TpunTodaHy Ta iH. 3a paxyHOK
3epHOO00OBUX  KyJIbTyp  NOTpeOM  TBAPUHHULTBA B  TMPOTEiHI
3aJ10BOJIBHSIOTECS Ha 70-75 % [1].

Ananiz ocmaunnix 0ocnioxncensv i nyonikayii. B cydyacHUX yMoOBax, y
3B’SI3Ky 13 3MEHIICHHSM B PHCOBUX CIBO3MIHAX IUIONI, 3aWHATHX Mij
0araTopiuyHMMH TpaBaMHU, TOCTPO CTOITh MHUTAHHS 30CPEIKEHHS A30THOTO
OaJiaHcy, siKe MOXe BUPIIIUTH 0000B1 KyJIbTYpH, Taki sik ropox [1]. Tak, 3apa3
3 SIBUJIMCSI BUCOKOTEXHOJIOTIYHI COPTH TOpPOXY, NPHUIATHI IS TMPSMOTO
KOMOaiHyBaHHS, $Ki 37aTHI JaBaTH BHUCOKY YypokaiHicTh [2]. Ane Ha
CHOTOJIHIIIHIA J€Hb IUIONII MOCIBIB FOPOXY Yy MIBIEHHOMY MOCYIIJIUBOMY
Cremy 3BejicHI 10 MiHiIMyMy. [IpUYHHOIO 1IBOTO € TE, 0 TOPOX — KYJIbTYPA,
sIKa HE BUTPUMYE YK€ BHCOKHX TEMIIEpPATyp Ta Ma€ MiJBUIICHI BUMOTH JI0
rpynaToBoi Bojiorn [3]. B ymoBax Cremy ropox 3iaTeH JdaBaTH BHCOKY
YPOKAMHICTh JIUIIIC HA TOJUBI 1 HE BUTPUMYE 3aTOILICHHSA. TOMY Ba)KIIMBOIO
po0JIEMOI0 € po3poOKa 3aX01B M0 €(HEKTUBHOMY 3POIIEHHIO II€T KYIBTYPH.
Kpim Toro, icuye mpoGiema Oubll €(pEeKTHBHOTO BHUKOPHUCTAHHS BOIHUX
pecypciB B ClIbCbKOMY rocrnoaapctsi [4, 5].

Mamepianu i memoou oOocnioxcenv. Memoro IOCTIIKEHb OYIIO
BUSIBJIEHHS 0COOJIMBOCTEN peakilii ropoxy copty LlapeBuu Ha arporexHidyHi
npuiioMr B ymoBax miBaeHHOI yactunu Cteny Ykpainu. CydacHi copTH
ropoxy MarTh BUCOKY MOTEHIIIHY BpOXalHICTh 3epHa B Mexax 5,0-5,5 1/ra,
ajie TaKy BpPOYKaWHICTh MOXXHa OJIepKaTH JIMIIE 3a YMOB BiAMOBITHOI 10
O10JIOT1YHUX BJIACTHBOCTEH COPTY TEXHOJIOTII BHpoOIlyBaHHI. B ymoBax
niBaenHoro Crenmy YKpaiHM BHCOKI BpO’ai TOpPOXy MOXKHa OTpPHUMATH 3a
YMOBH 3aCTOCYBaHHS 3pOIIECHHS Ha (DOHI BHECEHHSI T0OPHUB.

JocnimkeHHs: TPOBOAWIN Ha nociimHomMy noni [Hetutyty pucy HAAH
y cramioHapHiii pucoBiii ciBo3Mmini [HcTHTYTY pucy HAAH 3 HactymHuUM
YepryBaHHsIM KyJIbTyp: 1 — nronepHa, 2 — puc, 3 — puc, 4 — NueHuus o3uMma,
5 — puc, 6 — auMiHb Apui abo TOpPox, 7 — pUC, 8 — AYMIHb SPUH 3 MiACIBOM
JIOLIEPHHU.

[pyHT [gOCHigHOT JOUNAHKKA — JIyYHO-KAINTAHOBHM  3aJIMIIKOBO-
COJIOHITIOBATUM CEPEIHBO CYTJIMHKOBHH. Y MOCHiJax BUCIBATU COPT TOPOXY
[{apeBru Ha TphOX (OHAX KUBICHHS: 1) O6e3 moOpuB (KOHTpOIH); 2) Peo; 3)
N3oPeo. Hopma BuciBy — 1,2 MiIH mIT./Ta CXOKMX HACIHWH. 3POIICHHS MOCIBIB
ropoxy mpoBogwin y ¢asi y ¢asi mSATH-MIeCTH JTUCTKIB Ta OyToHi3arlii
nIaHrooapabaHHOK JOIIYBAIBLHOIO ManHOw. O0’eM BOJY 3a OJIUH TOJIWB
cranosuB 300 m%ra. Jlocmigu Oymu 3akiajieHi 3a JBO(GAKTOPHOIO CXEMOIO
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METOJIOM CHCTEMaTHYHUX TOBTOPEHb 3 JOTPUMAaHHSM BHUMOT METOJUKH
nociinHoi cipaBu 3a JlocriexoBuMm B.A. [6].

Po3mip nmocisHoi ainsakE — 60 M?, 061ik0B0i — 24,75 M. [IOBTOPHICTH y
nocnigl — TpupaszoBa. Crocid ciBOM — psaxkoBud. 30HMpaHHS ypOKaro
MPOBOJWIIM MPU MOBHIM CTUTIOCTI 3€pHAa KOMOaitHOM «SIlHMap» 3 HACTYNHUM
nepepaxyHkom Ha 14% Bonoricts Ta 100% vncToTy 3€pHa.

TexHonoriss BHUPOIILYBAHHS TOPOXY 3arajbHONPUNHATA JUIsl 30HU
niBeHHO1 yacTuHu CTteny YKpaiHH, OKpIM BapiaHTIB, L0 JOCIIIKYBaJIH.

[Toroani ymoBHM Bereralii ropoxy B HUIOMY OYJIM COPUSTIUBI ISl POCTY
1 PO3BUTKY POCIIMH, aJie CIiJl BIIMITUTH JIedaki ocoOnuBocTi. Haitbinbin Bosoro
3a0e3nedeHnii BereTaiiHuil nepioj] ropoxy OyB Mepiiuii pik AOCTIIKEHb —
KUTBKICTB OnajiB Oyja OuIb1Io0 32 HOpMY Ha 56,6 MM 1 cTaHoBuAa 198,6 MM.
KinpkicTh omamiB Ha TPOTI31 BEreTalifHOrO MEepioay APYroro poKy
JOCJIIJDKeHb OyJla B MeXax cepeHbOoO0araTopiuyHuX 3HaueHb. BereraiiiHui
nepioJ; TPEThOrO POKY JOCHIIKEeHb OYB JOCUTH TMOCYILJIMBUM, ajie 3
HEPIBHOMIPHUM DPO3MOJILJIOM OMAaJiB MO MicslsX. Tak, y Oepe3Hi Ta 4epBHi
KIIBKICTH onaaiB craHoBmia 47,4 MM ta 97,9 MM BIAIIOBIIHO, 110 OLIBIIE 3a
HOpPMY BJBIY1, TO1 SIK Y KBITHI Ta TPaBHI onaju Oyiau mMaibke BiJICYTHI.

Pe3ynomamu  odocnioxycenv ma ix o0062060penns. Sk cBiquaTh
pe3yabTaTh JOCTIKeHb, BMICT €JIEMEHTIB XKUBJICHHS OyB pi3HHi. Tak, BMICT
azory O0yB HaibubmuM Ha (oHi N3gPso — 12,5 Mr/100 1 rpyHTY, 110 MOXHA
OXapaKTepu3yBaTH SK CepelHiil, 1mo Oyao O0cTaTHBO Ui (POpMyBaHHS
BHCOKOI'O PiBHS Bpoxkaro (Tadi. 1).

Taoauus 1. Bmict NPK B rpyHTi nepen ciB601o ropoxy
3aJ1e:kHO Bi ¢oHy kuBJeHHs, MI/100 r rpyHTY

®DOoH KUBJICHHS N P20s K;0
0e3 106puB 10,8 3,28 31,0
Pso 10,3 4,00 27,3
N30Pso 12,5 4,29 29,7

B CEPEIHBOMY 11,2 3,86 29.3

3riHO Pe3ybTATIB TOCTIIKEHb, BCTAHOBJICHO, III0 YPOXKAHHICTh TOPOXY
BH3HAYAJACs SIK yMOBAaMH 3BOJIO’KEHHSI, TaK 1 cucTeMoto ynoopenns. Tak, npu
BUPOIIYBaHHI TOpOXy 0e3 3pomieHHs Ha Goni 6e3 J0OpHuB yporkaitHICTh Oyia
HaWMeHIIoo 1 ctaHoBuia 3,11 1/ra (Tadm. 2).
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Tabauus 2. YpoxkaliHiCTb ropoxy 3aJ1€KHO BiJl YMOB 3BOJI0KEHHS
Ta QOHY KMBJICHHS, T/TA

®on sxupsenns (B) YMOBHU 3BOJI0KEHHS (A) .
0e3 3pollIeHHs Ha 3pOIIEHHI
6e3 106puB 3,11 3,81
Peo 3,45 3,99
N30Pso 3,57 4.44
HIPgs A-0,11; B-0,09; AB-0,21

Ha ¢omni Pgo ypoxaiinicts 3epHa ropoxy 30uismmiacs Ha 0,35 1/ra, a6o
Ha 10,9 % nopiBusaHO 3 porom 6e3 1o6puB. Ha doni N3gPso Takox BigMivamu
TEHACHI[II0 10 30UIbIIEHHS ypoxkailHOCT1 — ii piBeHb 3pic 10 3,57 T/ra, mo
oinbme Ha 0,46 1/ra, a6o Ha 14,8 %, HDK Ha HeynoOpeHomy ¢oni. Ciig
BIIMITHTH, 110 Ha 3pOIICHHI TprubaBKa Bix BHeceHHsS n100puB Ha GhoH1 N3oPeo
Oyna JIoCUTh CYTTEBOIO 1 jgopiBHIOBana 0,63 1/ra, a6o 16,5 % mopiBHSAHO 3
dboHoM 6e3 100pUB.

[TopiBHIOIOYM YpPOXKAHHICTh TOPOXY 3a PI3HMX YMOB 3BOJIOXKEHHS,
BCTAHOBJICHO, 1110 HAMBHUIIOIO BOHA Oyia Ha 3pomeHHl Ha ¢oHi N3oPso, 110
outeire Ha 0,87 T/ra, HK MPU BUPOITYBAaHHI B HE3POITYBAaHUX YMOBaX.

JlocnipKeHHSIMU BCTAHOBJIEHO, IO TaKi €JIEMEHTH CTPYKTYPHU YPOXKaio
ropoXy SIK KUIBKICTh POCIIHH, KUTbKICTh 0001B 1 Maca 1000 HaciHMH BU3HAYATIU
piBeHb ypoxkaro. PesynbpraTu gocmimkens 2011-2013 pp. BKa3yroTh Ha Te, 110
3a paxyHOK 3pOIICHHS Ta BHECEHHS JOOPUB KUIBKICTh POCIWH 30UIBIIHIACS
Ha 9-11 wt./mM? i cranosuna 111-115 wT./M? 3a5ekHO Bifl (OHY KUBIEHHS
(Tabm. 3).

Ta6auus 3. CTpyKTypa ypo:Kaio ropoxy 3aj1e:KHo0 Bil YMOB 3B0JI0KEHHSA
Ta (POHY KMBJICHHS

YMoBu 3B0105keHHS (A), hoH xkuBIeHHS (B)
0e3 3poIIeHHs Ha 3pOIICHHI
Iloka3zuukn Ges o3
10GpUB Peo N3oPso 10GpuB Peo N30Pso
KizbKicrs pocimH, 102 | 102 | 106 | 111 | 113 | 115
IIIT./M
KinbxicTs 600is, 322 | 392 | 455 | 427 | 480 | 579
IIIT./M
KIJII?KICTB HACIHUH Y 4 4 4 5 5 4
0001, mIT.
Macal000 nacigun, r | 221,9 227.6 2325 222.3 2472 | 247.8
HIP JUTS KUTBKOCTI POCIHH — 5; /I KUTbKOCTI 6001B — 49;
05 JUIs KimbKocTi HaciHuH y 6061 — 1; s macu 1000 nacinun — 4,0
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3acTtocyBaHHs JOOPUB MO3UTHUBHO BIUIMBAIO Ha KUIBKICTh 0001B. Tak, Ha
3porreHHi Ha QoHi Pgy Ta N3oPeo KinbkicTs 606iB 36inbmmnacs Ha 53 mr./m?
Ta 152 wT./mM? BigmosimHo mOpiBHAHO 3 (OHOM O€3 JOOPUB, HMPHIOMY
ypoxaiHicTh Ha (oHi N3oPsg 301mbIMTaCS Ha 0,63 T/Ta.

BaxxnMBUM MOKAa3HUKOM MPU BUPOIIYBaHHI CUIBCHKOTOCTIOAPCHKUX
KYJbTYp, B TOMY YHUCII1 1 TOPOXY, € BOJOTICTh I'PYHTY MiJ Yac BEreTaliiHOro
nepiony. Sk cBiaYaTh pe3yabTaTH AOCIIIKEHb, Ha Yac CiBOM ropoxy OyB
CTBOPEHHUI TOCTaTHIN 3amac MpOJyKTUBHOI BOJIOTU B IPYHTI, SIKHH CTaHOBUB
82,2 MM, 1110 O6y710 IOCTATHBO JIsl CTAPTOBOTO PO3BUTKY pociuH (puc. 1).

JlocnmigHUKKA 3a3HavyaroTh, WO I OTPUMAHHS BHUCOKOTO BpPOXKAIO
ropoxy HEOOXITHUH 3amac MPOAYKTHUBHOI Bojoru B mapi rpyHry 40-60 cm
noBuHeH ctaHoBuTH 60-80 MM [7-15]. 3rigHOo pe3ysabTaTiB IOCTiIKEHb, Ha
IpOTA31 BereTalifiHoro nepioy ropoxy BOJIOTICTh IPYHTY OyJia MEHIIO0 3a
HOPMY HaBiTh Ha 3pOIICHHI, 110 B MEBHIM Mipi cTpuUMyBayo (i3i010r14H1
OpolecH B POCIUHI, TUM CAMHUM 3MEHIIYIOYM MPOAYKTHUBHICTH IOCIBIB
ropoxy.
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Puc. 1. Ilmnamika 3MiHM BMiCTY IPOAYKTUBHOI BOJIOTH (MM)
y mapi rpyary 0-60 cm

Binmomo, mo Topox € IHHUM JKEPENIOM POCIMHHOTO Oilka 1 TOMy
arpoTeXHIYHI MPUHOMH BUPOIIYBaHHS KYJIbTYPU MOBHHHI OyTH CIIpSIMOBaHi
Ha ITIBUIIICHHS BMICTY OiJika B 3epHA. Y X0l JOCIIPKEHb BCTAHOBIICHO, 110
3 TIOKpAIEHHSAM YMOB JKUBIICHHSI POCIIMH TOPOXY BMICT OuTka 6€3 3pOoIieHHs
3MEHIITyBaBcs, M0 0co0smBO BimMiuamu Ha (Goni N3oPso: 3HAYCHHS IIHOTO
MMOKa3HWKa cTaHOBHIIO 28,6 %, Toxi sk Ha ¢oHi 6e3 mo6puB — 30,8 % (Tad.
4).

VY oMy Ha 3poIIeHH] BiAMIYaar 3MEHIIIEHHS! BMICTY OUTKa, MPUIOMY
Ha ¢ oHi 6e3 BHECEHHS T0OpUB pi3HUIIA Oyia HAaHOUTBIT BArOMOIO 1 CTAHOBHJIA
3,6 %. Bucoki 30opu Oiika cepe/l pi3HUX BapiaHTiB BUPOIIYBaHHS 3a0e3meuye
BapiaHT 13 3acTOCyBaHHs 3poineHHs Ha ¢oHi N3gPsg — 30ip Ol1Ka CTaHOBUTH
1,23 t/ra [16-22].
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Tabiamnus 4. BmicT Ta 30ip 0luika ropoxy copry LlapeBu4
32JI€KHO Bi/l YMOB 3B0JIOKCHHS Ta ()OHY KUBJICHHS

YMOBH 3BOJIOKEHHS
®donH Bwmict 611ka, % 36ip Oinka, T/ra
JKUBJICHHS oe3 ) oe3 )
Ha 3pPOIIEHHI Ha 3pOIIEHHI
3pOIIEHHS 3pOIICHHS

6e3 106puB 30,8 27,2 0,95 1,04

Pso 30,6 28,4 1,06 1,13

N30Peo 28,5 27,6 1,02 1,23

B CEPETHLOMY 30,0 27,7 1,01 1,13

Cnig BIAMITHTH, IO TpH 30MpaHHI TOpPOXYy BiAMIYaidd TEBHI BTpaTH
3epHa, SKI MICJIA MHUCKYBaHHS Ta TMOJWUBY Hamyckom yTtBopwim 10,5 T/ra
BereTatuBHOT Macu. OTpuMaHa Maca Oyja 3aJMCKOBaHa B TIPYHT, IO
320€3MeUmII0 HaIXO/KECHHS B IPYHT OpraHigYHOI pEYOBUHH, 1110 CKBIBAJICHTHO
17,8 kr a3ory, 3,2 kr pochopy Ta 20,5 Kr Kanito BiAMOBITHO.

Bucnoéxku. TakuM 4YWHOM, Ha OCHOBI BHKIIQJEHUX pE3YJIbTaTIiB
JOCIIHKCHb, MOYKHA 3pOOMTH HACTYITHI BUCHOBKH:

1. 3acTocyBaHHsI 3pOIIEHHS Ha TMOCIBaX TOpoxy OyIo IUIKOM
no1uIbHUM. BeTaHoBIeHO, 1110 Ha 3poliieHH] Ha GoHi 0e3 100puB 30UTbIITIEHHS
ypoxaiHocTi cranoBuio 0,70 1/ra, a6o 22,5% Ta Ha doni N3gPeo — 0,87 1/ra,
a60 24,4% mOpPIBHIHO 3 YPOKalHICTIO 0€3 3pOIIEHHS.

2. 3acTocyBaHHS JOOPUB MO3UTUBHO BIUIMBAJIO HA KUIBKICTH 6001IB
ropoxy: Ha 3porieHH1 Ha ¢poH1 Psg Ta NeoP3o KiTbKiCTh 6001B 301NIbIIMIIACS HA
53 mr./mM? ta 152 mr./M? BinnoBigHO NOpiBHAHO 3 (oHOM Oe3 J06pUB,
npuiaoMy yposxkaifHicTh Ha Goni NeoP3p 361nbmunacs va 0,63 1/ra.

3. HaiiGinpmuii BMicT O1IKa B 3€pHI TOPOXY BiAMIYaId B yMOBax
0e3 3pomeHHs Ha ¢poHax 6e3 1oopuB Ta Peo — 30,8-30,6%.
4, 3aropTaHHsi BEreTaTHMBHOI Macu TOpOXY, fKa YTBOpHUJAacs 3a

nmajganuii y Kiibkocti 10,5 T/ra, 3a0e3medmiia HAAXOMKCHHS B TIPYHT
OpraHivHOi peYOBUHHU, 10 €KBiBajIeHTHO 17,8 KT a3ory, 3,2 kr docdopy i20,5
KT KaJiIo.
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FETURES OF THE TECHNOLOGY OF GROWING LEGUMES
IN THE SOUTHERN STEPPE OF UKRAINE

According to the research results, the content of nutrients was different. Thus, the
nitrogen content was the highest on the N backgroundsoPso — 12,5 mg/100 g of soil, which
can be characterized as average, which was enough to forma high level of crops. According
to the results of the research, it was found that the crop of peas was determined both by the
conditions of moistening and by the fertilization system. Thus, when growing peas without
irrigation on a background without fertilizers, the productivity was the lowest and
counted 3.11 t/ha.

Against the background of Pso crop increased by 0.35 t/ha, or by 10.9% compared to
the background without fertilizers. In the background NsoPeo also noted a tendency to
increase productivity - its level increased to 3.57 t/ha, which is 0.46 t/ha or 14.8% more
than on an unfertilized background. It should be said that on irrigation, the increase from
the application of fertilizers against the background of N3oPso Was quite significant and was
equal to 0.63 t/ha, or 16.5% compared to the background without fertilizers.

Comparing the crop of peas under different conditions of moisture, it was found that
the highest yield was observed under irrigation on the background of N3oPso, which is 0.87
t/ha more than when grown in non-irrigated conditions. Research has established that such
elements of the structure of the pea harvest as the number of plants, the number of beans
and the weight of 1000 seeds determine the level of the harvest. Due to irrigation and
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fertilization, the number of plants increased by 9-11 plants/m? and was 111-115 pcs./m?
depending on the power background.

The use of fertilizers had a positive effect on the number of beans. Yes, on irrigation
against the background of Reo Ta N3oPgo the number of beans increased by 53 pcs./m? and
152 pieces/m? respectively, compared to the background without fertilizers, and the yield
on the N backgroundsoPeo increased by 0.63 t/ha.

During the pea growing season, soil moisture was lower than normal even with
irrigation, which to some extent restrained physiological processes in the plant, thereby
reducing the productivity of pea crops.

On irrigation, a decrease in protein content was noted, and on the background without
fertilizers, the difference was the most significant and amounted to 3.6%. High protein
crops among different cultivation options are provided by the option of using irrigation in
the background N3oPso - protein collection is 1.23 t/ha,

During the harvesting of peas, certain grain losses were noted, which after disking
and sprinkler irrigation produced 10.5 t/ha of vegetative mass. The given mass was disked
into the soil, which ensured the entry of organic matter into the soil, which is equivalent to
17.8 kg of nitrogen, 3.2 kg of phosphorus and 20.5 kg of potassium, respectively.

Keywords: peas, irrigation, fertilization, productivity, protein content.
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