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Herpuuenko I'.I., 3100yBau cTyneHs BUIoi 0cBiTH Marictp
Ilonmascvxuii OepoicasHutl azpapHuil yuisepcumem

Hamri tpupiuHi mOCHIPKEHHS TIOKa3aiM, IO HAacTaHHS OCHOBHUX (a3
PO3BHUTKY 1 TPUBATICTh BereTallii poCcIuH KOPMOBUX 0001B B OUIBIIIN Mipi 3a1eKaTh
BiJl cpOPMOBAHUX METCOPOIOTIYHHUX YMOB, HI’K BiJl aHTPOIIOTE€HHUX (haKTOPIB.

PicT 1 pO3BUTOK POCIIMH € IyXKe CKIQAHUMHU MPOIECAMH, SKi B OUIBIIINA Mipi
BioOpaxaroTh CTaH POCIMHH. TOMY CIIOCTEPEKEHHS 32 JaHUMH IOKa3HUKAMH
JI03BOJISIE BUSIBUTH JIF0 JIOCHIDKYBAaHUX JTOOPHMB JUIS OUIBIIT PE3yIbTaTUBHOTO
MI0JIaJIBIIIOT0 BUKOPUCTAHHS KYJIbTYpPU B IEBHUX TPYHTOBHX 1 KJIIMATUYHUX YMOBaX
[1].

3a pesynbTaTaM CIIOCTEPEKEHb HACTaHS 1 TPUBAIICTh OCHOBHUX (a3
PO3BHTKY POCIIMH KOPMOBHUX 000IB 3MIHIOBAJIUCS 32 POKU JIOCTIKEHB. TpUBAJIICTh
nepiojly BiJl MOCIBY O TOBHUX CXO/IIB 3aJieXKaa BiJl BOJIOTOCTI IPYHTY. Y HaWOLIbII
MOCYIUIMBUX pPaHHbOBeCHSIHUX ymoBax 2021 poky ¢a3za moBHUX cxoniB Oyina
3adikcoBaHa Ha 3 moOu mi3HimIe, B mopiBHsIHHI 3 2022 1 2023 pokamu.

Takoxx Oyno Big3HA4YEHO, IO TPUBAIICTH MEPIOAY BiA MOCIBY JO MOBHHUX
CXO/IB MPAaKTUYHO HE 3aJie)Kaia BiJl BapiaHTIB IOCITimy, TOOTO BiJl 3aCTOCYBaHHS
puzotopdiny, Makpo- 1 MikpomoOopuB. OcHOBHUMHU (daKTOpaMu 3pOCTaHHS 1
PO3BUTKY pOCIMH Ha IOYaTKOBOMY €Tami PO3BUTKY KOPMOBHX O000iB Oyiu
TEeMIlepaTypa MOBITPS 1 HAIBHICTh MPOJYKTUBHOT BOJIOTH.

[lin yac Bererauii KyJabTypu BUIUISAIOTH KiTbKa OCHOBHUX (pa3. Bci BoHHM
MarOTh TIEBHY TPUBATICTH, 1 YMOBH MTPOTiIKAHHS KOXKHOI 3 HMX BIUTMBAIOTh HA YPOKal
KyJbTYpU 1 HOro SIKICTh MO-pi3HOMY. MM BU3HAYalll TPUBAIICTh MDK(azHHUX
MepioAiB 3a TaKUMU (pazamMu pO3BUTKY KOPMOBHUX 000IB: MOBHI CXO/H, 5-6 JIUCTKIB,
pO3rany>KeHHs, I[BITIHHS, yTBOPEHHSI 0001B, HAJIMB HACIHHS 1 JO3PIBAHHSI.
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Ilepion Big cXomiB KyJAbTypH J0 5-6 JHUCTKIB XapaKTEepU3yBaBCs
MOCJIIIOBHUMHU TIpOLECaMH, IO BiIOyBalOThCcs - (OpMyBaHHsA cTeOJa, JIUCTTH,
Oy1b00YKH HA KOPEHAX POCIHH. BUTbII IpYy’KHI 1 CUIIbHI X011 (POPMYIOTh BUCOKHIA
B1JICOTOK OOJHMCTSHOCT1 arpoleHO31B 1 TOMY € 3alOPYKOIO MOJAJBIIOTO PO3BUTKY
KyJbTYpH.

VY Hamux IOCHIKEHHSX TPUBAJICTh MEPIOAY BiJ CXOAIB 10 MOSIBU 5-6
JUCTKIB y KYJIBTYypH BapitoBasia mpoTarom Bix 9 go 11 nid, npuyomy 30UIbIICHHS
JaHoi cTajli 3pOCTaHHA B1IOYBaNOCs 32 paXyHOK 3aJ0BOJIEHHS MOTPEO POCIMHU B
eJIeMEHTaX YKUBJICHHS.

Tak, BHECEHHS B OCHOBHOMY Npuiiomi MakpogoOpuB B 1031 N3oP7sKsg
J03BOJIMJIO 30UTBIIMTH TPUBATICTh AAHOTO MEPIOAY Bereralii KyabTypH Ha 8,2 % B
CepelHbOMY 3a TPU POKH.

B uinomy BererauiifHuii nepioj] pociavH KOPMOBUX 0001B 3HAYHO KOJIMBABCS
[0 POKax 3aJIeKHO B1Jl 3aCTOCYyBaHHS pu3oTop(diHa 1 pI3HUX 103 11aMO(pOCKH, HIXK
YUM BiJl KOMIUIEKCHOTO noOpuBa ABaHrapn Komrmexc. Benukuii BIUIMB Takox
HaJIaBaJId MMOTOH1 YMOBH.

[epiox Bererarrii MOMITHO CKOPOYYBaBCsI B yMOBaX IMiJIBUIIICHUX TEMIIEPATyp
1 npu nediuuti Bojoru B rpyHTI. Tak, MakcuMainbHa HOro TPUBAIICTH Oyna
3adikcoBana B cipusaTiuBomy 2022 pori - 97-107 110, a minimansHa B 2021 - 90-96
0.

2021 pik BiApi3HSABCS HAWMEHIIUM BETETAIIMHUM TIEPIOIOM 3a PaxXyHOK
CKOpOYeHHS (pa3 po3rajyKeHHsI 1 IBITIHHS, IO MOB'SI3aHO 3 Ae(iIMTOM BOJIOTH B
TPYHTI B TaHUH TIEPioOJ.

Takum YMHOM, 1HOKYJSAIISA HACIHHA, Makpo- 1 MIKpoaoOpuBaMu €
BUCOKOE€(EKTUBHUMH arpOTEXHIYHUMU NMPUHOMaMU, TaK K BIUTMBAIOTh HA POCTOBI1
IIPOIIECH Y POCITUH KOPMOBHUX 000iIB.

TpuBaicTh BereTamiiHoro rnepiony MoOMiTHO 30UIbITyBajIacs MpH MOETHAHH]
YUHHUKIB, 110 BUBYAIOTHhCA. Tak, CIiJibHa OOpOOKa HACIHHS aKTUBHHUM IITaMOM
KOMIUIeKCHUM J00puBoM ABanrapn Kommieke Ha (onax mo6puB NioPsaKsy i
N3oP7sK7g cripusina 36inbiieHHo nepioay Bererarii Ha 6-10 mi6 B mopiBHSHHI 3
KOHTPOJIbHUM BapiaHTOM.

Bucora pocnua kopmMoBUX 000iB, SIK 1 OyAb-sIKOi CLIBCHKOTOCIIOAAPCHKOT
KyJbTYpH, € OJHIEIO_13 COPTOBUX O3HAK [2].

HocnimkyBaauii  copT 000iB 32  3BHYAHHX yMOB  0OpOOITKY
XapakTepusyeTbes BUCOTO pociauH 80-90 cm. OmHak, KpiM COPTOBUX SIKOCTEU
JIOCUTh BaKJIMBUMU € TPYHTOBO-KIIMAaTHYHI YMOBH 1 arpOTEXHIKa BHUPOITyBaHHS,
Bil SKHUX O€3MOCepeIHhO 3aJIeKUTh SIK BHCOTa POCIMH, TaKk 1 B LUJIOMY
MPOTYKTUBHICTH KYJIBTYPH.

Onnak eexT BiJl BAKOPUCTAHHS 1HOKYJIAIIT HACIHHS, MaKpO- 1 MiKpOJJOOpHB
B HAIIMX JOCTIAaX MPOSBIABCS BXKE B MOYATKOBI (ha3u pPO3BHUTKY 1 30epiraBcs
MPOTATOM yChOTO BETETAIlIHHOTO MEPIOY.

2022 pik OyB HaWOLIBII CHOPHUSTIAUBUM II0 BOJOT03a0€3MEUCHOCT IS
KOpMOBUX 000iB, TaK SIK B KPUTHYHI MEPIOJU POCTY POCIMHU Oynu 3a0e3reueHi
HEOOX1HOIO BOJIOTOHO.

JoBxkuHa crebna 3anexHo BiJ (GpoHy n100puB B 1eil pik B (a3y A03piBaHHS
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ctanoBuia Bix 93,7 10100,9 cMm, a Big BapiantiB ¢akTopa B - Bix 93,7 no 100,6 cm.
MeHu cpUATIMBUMH MO KJIIMaTUYHUX YMHHHUKaX Oynu 2021 1 2023 pokwu, 1o
HETaTUBHO B1IOMIJIOCS HA POCTOBUX MPOIIECAX KOPMOBUX.

Hanpuknaz, B 2021 poui BucoTa pociauH B (ha3y A03piBaHHS B 3aJIEKHOCTI BiJl
no3u niamodocku 3MiHOBanacs Bix 86,7 no 92,5 cm. Y 2023 poiii 3Ha4€HHS IOTO
MOKa3HWKa OyJl0 MIHIMAJIbHUM 3a TPU POKH JOCHUIKEHb 1 KOJMBAJIOCA 3a
BapiaHTamu gociiay Bin 75,4 go 88,0 cm.

Makpo- 1 MikponoOpuBa B TO€IHAHHI 3 IHOKYJAIIEI0 HACIHHSA ICTOTHO
BIUTMBAJIA HA HAPOCTAHHS HAJ36MHOI MacH POCIUH Bij (pa3u po3rary:KeHHs, TaK siK
3 IIOTO MOMEHTY IOYMHAEThCS OUTBII IHTEHCHBHE CIIOKMBAHHS E€JICMCHTIB
KUBJICHHS 3 TpyHTY. HailOo11b11 BUCOKOpOCTUMU OYIM pOCIMHU KOPMOBHUX 0001B Ha
¢doni N3oP73K7s, a HU3bKOpOCTMMU - Ha (POHI 6e3 100puB.

Bucora pocaun kopMoBuX 000iB Ha BapiaHTax 3 KOMIUIEKCHUM
BUKOPUCTaHHSAM MiHEpaldbHUX 1 OakTepiaibHUX AOOpPHUB Oyja Oulblle, HIK MpH X
3aCTOCYBaHHI OKPEMO.

Y a3y posramyxeHHs BHCOTa POCIMH KOPMOBHUX 000iB Ha (POHOBOMY
BapiaHTi 3 puzoTopdiHoM ckiana 44,5 cMm, 3 00poOKOIO HaciHHS ABaHrapn
Kommneke - 43,3 cM, a moelHaHHA IIUX BapiaHTIB COPUSIIO 30UTBIICHHIO BUCOTH
pocauH 110 45,7 cm.

J11st TOpiBHSHHS: HA KOHTPOJIBHOMY BapiaHT1 BUCOTA POCIIUH ckiana 42,1 cM.
Ha ¢oni no6puB N3oP7sK7s mane moemHaHHs BapiaHTIB J03BOIWIO B (¢azy
pO3Tally>KeHHsI OTpUMAaTH pociinHu BucoToro 50,8 cm, mo Ha 20,7 % Oinblie, HK Ha
KOHTpOJIi. ¥ HacTymnHi a3y po3BUTKY CHUIbHA Jisl TOCTIIHKYBAaHUX arponpUiloMiB
MOCHJTIOBANIOCS, 1 10 (ha3| TUI0J0YTBOPEHHS PI3HUILS IO BUCOT1 pOCiuH qocsria 21,3
%.

Y nmepiox Binm ¢aswm II0JAOYTBOPEHHS [0 JO3piBaHHS 4YITKIIIE CTaB
IPOSIBIATHCS TO3UTUBHUK edekT Bim i1HOKymsAIii HaciHHA. Bucora pocinun
KopMOBHUX 0001B y (ha3i qo3piBaHHS Ha JaHOMY BapiaHTi ckiaia 91,1 cm, Toxl Sk Ha
KOHTpOJII - jute 82,3 cM.

MakcuManbHa BHCOTa POCIHMH KOPMOBHX 000IB cCIlOCTEpirajiacsi B HaIIUX
JOCTIDKeHHSIX Yy (a3i J03piBaHHS, MPU I[bOMY TEMIH 3POCTAaHHS MPOTATOM
BereTarlii Oyau pi3HUMHU.

[HTeHCUBHUIT TPUPICT HAA3EMHOI Mach POCIMH croctepiraBcs 10 (a3u
IJIOJIOYTBOPEHHS, a B TOJAJBIIOMY BiOyBajzocs HOTO TMOMITHE 3HUKCHHS.
ITosicHIOETBCSA TI€, TIEPI 3a BCE, THM, IO OLIbIIA KUIBKICTh IJIACTUYHUX PEUOBHH
IIepepo3MOaLTY B MEXaX F'eHepaTUBHUX OPIaHiB.

[Tpu iHOKYnAIIl HACIHHS AKTHMBHUM IITaMOM pU300id B TOETHAHHI 3
00pOOKOI0 HACIHHA KOMIIJIEKCOM Makpo- 1 MikpomoOopuBoM (ABanraps Komruiekc)
BHCOTa POCIMH 000IB OyjJa MakCMMallbHOIO B JOCIIiJl 1 3HAYHO NEpeBeplIyBaja
KOHTPOJLHUIN BapiaHT.
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INTRODUCTION

The crop productivity depends on the photosynthesis intensity process and is
reduced by the loss of biomass resulting from respiration [1]. Nearly 90% of the
accumulated biomass depends on the intensity of this photosynthesis process which
is one of the most important physiological processes [2,3].

The photosynthesis intensity of legume and other crop species depends on
many environmental factors, among others: temperature, type and intensity of light,
concentration of oxygen and carbon dioxide in the air, water availability. It depend
also on a number of other factors such as, chlorophyll content, enzyme activity and
plant development phase [3], thickness of leaves [4], age of leaves [5] and
availability of water [6].

Cultivation has a significant influence on seeds yield, the physicochemical
properties, biological activity of soil, which affects plant growth [7]. Earlier studies
have shown that cultivation systems significantly influence the physiological
activity of crops, i.e., their photosynthetic activity, stomatal conductance and
transpiration [8].

The aim of this study was assessment of photosynthesis process efficiency
depend on soil tillage system

MATERIALS AND METHODS

A three-year field experiment was conducted in 2017-2019 at the Agricultural
Experimental Station in Grabow (Masovian Voivodeship, Poland) belonging to the
Institute of Soil Science and Plant Cultivation—State Research Institute in Putawy.
The static field experiment was conducted as a split-plot design with four replicates
on a Luvisol soil with sandy loam texture classes, belonging to a good wheat
complex using 24 plots. At the beginning of the trial, at a depth of 0—20 cm, the soil
layer contained 0.74—0.83% organic carbon (measured using the Tiurin method); the
total nitrogen content was measured using the Kjeldahl method). The soil pH was
5.4-6.3 (measured in 1 M of potassium chloride (KCI)). The content of phosphorus
(P), potassium (K) and magnesium (Mg) amounted to: 15.7-22.0, 9.2-20.4, 5.9-7.6
(mg-100 kg ! soil): respectively.
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