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AKTUBHICTb ®EPMEHTIB UWHU MOCIBHOI 3A OBPOEKH
BIOHEOCTHUMOM TA BEPMUCTUMOM /|

B. I1. KAPITIEHKO, doxmop cinbcokococnooapcbkux Hayk
P. M. IPUTYJISIK, kanoudam cinbcbko2ocnodapcokux Hayk
A. II. BEPE3OBCBKWMW, kanouoam cinbcbko2o0cnooapCcoKux HayK

YMaHCbKMH HAIOHAJILHUI YHIBEpCHUTET

Hagseoeno pezynromamu oocniosxcenv 3 suguenns 0ii bionpenapamy Bioneocmum
(1,0 n/m), suxopucmano2o 3a pi3HUX CNROCODI8 3ACMOCYBAHHA De2yIsmopa pPOCHY
pocaun Bepmucmum [[ (0b6pobkra nacinua nepeo cigboro — 7,0 1/m, oOnpucKysanms
nocieie — 8,0 1/2a), Ha aKMUBHICMb OKpeMUX (hepMeHmMi8 YUHU NOCIBHOI.

Knwuoei cnosa: uuna nociena, Oionpenapam, pe2yiamop pocmy PpOCIUH,
Gepmenmu.

IMocranoBka mnpoGaemu. OKHCHO-BIAHOBHI TIEPETBOPEHHS — HEBIJI €MHA
CKJIaJIoBa METaloJIi3My POCIHH, CIPSIMOBAHICTh SIKOTO BHM3HAYAETHCS JI€I0 HU3KH
YUHHUKIB, 30KpeMa, MperapaTiB 010JI0TTYHOTO0 W XIMIYHOTO MOX0/KeHHs. MeTaboiuHi
Ta (131070r0-010X1MIYHI MOKA3HUKH, TaKl IK aKTUBHICTH (DEPMEHTIB, BMICT XJI0podiry,
IHTEHCHBHICTh HAarPOMAKEHHS OPTraHiYHOI pEYOBHHM, TUXAHHS HAMIPSIMY 3aJI€KaTh Bijl
aKTUBHOCTI (pepMEHTIB KJIacy okcuaopeaykras: katanasu (Kd. 1.11.1.6), mepokcumazu
(K. 1.11.1.7) i momipenonokcunasu (Kd. 1.14.18.1) [1, 2].

AHaJi3 ocTaHHIX HocaikeHb i my6uikamii. J{ocmimkenns [3] cBimyaTh, 110
3aCTOCYBaHHs OilompenapariB 1 PEryasTOPIB POCTY POCIUH € BAXKIWBUM €JIEMEHTOM
€KOJIOTIYHUX PECYpPCOOLIAJIMBUX TEXHOJOTINA BUPOLIYBaHHS O00OBUX KYJIbTYp, SIKI
aKTUBYIOTh 010XIMIYHI IPOLIECH B POCIMHAX Ta CIPUAIOTH iX IHTEHCUBHOMY POCTY.
Cepen karanizaTopiB 010XIMIYHUX peakiiiii TOJTOBHUMU € (PEpMEHTH, 10 CKIIATy SKHX
BXOJSITh MOJICKYNU Oinka. ToMy, HamOBHIOIOUM POCIWHHY KIITHHY CKJIaJ0BUMHU
OlompemnapaTiB — aMIHOKHCIIOTaMH, CTBOPIOETHCS OyMiBENIbHUN Martepian s
dbepMeHTIB, BHACTIIOK 4Ooro O10XiMIYHI peakilii, B TOMY YHCI1 OKHCHO-BITHOBHI, Y
KIIITHHI TPUIIBUIIITYIOTHCS Y 0araTo pasiB, pOCIMHA aKTUBHIIIIE POCTE i PO3BUBAETHCS
[4, 5]. Huni Bimomo, 1m0 CTpeCOBi YMHHHWKH BHKIIMKAIOTH 3MIHH (EPMEHTATUBHOI
aKTUBHOCTI Ta TMOPYHIYyIOTh Tepedir  (}i3ionoro-0ioXiMIiYHMX 1  aHATOMO-
MOP(]OTOTIYHUX TPOIIECIB Y POCIMHHOMY opraHi3mi [6, 7]. BomHowac mocmimkeHHS
MOKa3yloTh [8], 10 BUKOPUCTaHHS MIKPOOHUX TMpemnapaTiB 1 peryiasiTopiB pPoOCTy
POCIIMH CIIpUSi€ 3POCTAaHHIO aKTUBHOCTI aHTUOKCHUIAHTHUX (PEPMEHTIB y POCIMHAX
IPEYKH: HAWBUIIOK BOHAa Oyina 3a OOpOOKM HACIHHS CYMIIIIIIO0 MpPEenaparis
HMiazo0aktepun (200 mu/t) 1 Pagoctum (250 mu/T) Ta OONpUCKYBaHHS MOCIBIB
Panmoctumom (50 mi/ra), mo mepeBUIyBajo KOHTPOJb mo KaTtamasi Ha 101 %,
nepokcuiasi — 28 %, nomidenonokcumasi — 65 %.

3araapHOBIIOMO, 10 (EPMEHTHI CUCTEMU CTPUMYIOTH YTBOPEHHS aKTUBHUX
dopm kucHIO. IX QyHKIIOHYBAaHHS 3a BiJICYTHIX 3MiH B OKHCHIOBAJIPHUX IPOIECAX
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CBIIYUTh IPO PO3BUTOK OKHCHIOBAJILHOI'O CTPECY B KIITHHAX 1 NPO MOPYIUEHHS
IPOOKCHIAHTHO-aHTUOKCUAAHTHOTO TromeocTasy. s mikBigamii akTHBHUX (opM
KHUCHIO y POCIIMHAX IHTEHCU(]IKYETHCS IsUIbHICTh (DEPMEHTIB, 30KpeEMa — KaTallas3H,
nepokcuaasu, nonmidenonokcuaazu ta iH. [9, 10]. JloBeaeno, mo OiompemnapaTty i
PETYIATOPU POCTY POCIHH IMO3UTHBHO BIUIMBAIOTh HA aKTUBHICTH ()EPMEHTIB OKHUCHO-
BIJTHOBHOTO XapakTepy Jii B pOCIMHAX TOPOXY 03UMOTO Ta SIPOTro, COi, HyTYy, COUEBHII],
copusy [11-13], npoTe dyHKIIOHYBaHHS aHTHOKCHJIAHTHUX (DEPMEHTIB y POCIMHAX
YUHU MOCIBHOI 3a KOMIUIEKCHOT 1 po3pi3HEeHO1 i OlompenapariB 1 peryasiTopiB pocTy
POCIIMH MPAKTUYHO HE JTOCIIIIKYBATOCH.

Mera poGoru. BcranoButu niro Oiompemnapary bioneoctum (1,0 1/T),
BUKOPHCTAHOTO 3a PI3HUX CIIOCOOIB 3aCTOCYBAaHHSI PETYJsTOpa POCTY POCIHUH
Bepmuctum /I (06pobka HaciaHs nepes ciBO6oto — 7,0 /T, OONPUCKYBaHHS MTOCIBIB —
8,0 11/ra), Ha aKTUBHICTh OKPEMUX (PEPMEHTIB YHMHH ITOCIBHOI.

MeTtoauka pnociigxkeHb. JlOCHIKEHHS BUKOHYBaJIM B IMOJHOBUX YMOBax
kadenpu O1os0rii YMaHCHKOTO HAI[lOHAJIBHOIO YHIBEPCUTETY BHPOAOBK 2024—
2025 pokig. Jliro 61ompenaparty (BII) bioneoctum (N, P20s, K20, Mg, Mn, CaO, S, B,
Mo, Fe, Cu, Zn, Bogopo3unHHi rymiHoBi peuoBunu — 0,25-20 r/i, Pseudomonas sp.
D-1, Paenibacillus polymyxa 5, Trichoderma sp. D-1 — 1,0 x 10°-1,0 x 10°® KYO/cMm?®,
BupoOoHuk — Ilepdexkr Arpo,TOB, Vkpaina) 1 perymstopa pocty pociun (PPP)
Bepmuctum [] (amiHoOBi, ryMiHOBI, cieridiuai O1UIKOBI 1 PyJIbBOKHCIOTH, BITaMiHH,
¢itoropmonn, Oaktepii: Lactobacillus plantarum (>100 tuc), Lactobacillus casei
(>10 tuc), Rhodopseudomonas palustris (>10 Tuc), Saccharomyces cerevisiae
(>10 tuc), BupoOHuk — biokonsepcis, II1, Vkpaina) BuUBYaJIM B TMOCIBax YWUHU
nociBHO1 copty I[Bonra. [lompoBi mocminy 3akiagaiv CUCTEMATUYHUM METOJIOM Y
TpupaszoBiii moBTopHOCTI. [lociBu y a3y crebimyBaHHS OOMPHUCKYBAIU PETYISTOPOM
pocty pocinud Bepmuctum 1 y Hopwmi 8,0 s1/ra 13 po3paxyHKy BUTpaTH poO0OYOi CyMmilin
200 n/ra. [erami3oBaHy CXe€My [JOCIHIJly HOPHUBEACHO y TaOJULSIX. AKTUBHICTb
dbepMeHTIB Kiacy okcuaopenykras: karanazu (Kd. 1.11.1.6), nepoxcunazu (K.
1.11.1.7) 1 momidenonokcunazu (K®. 1.14.18.1) Bu3Hauamu 3rigHO METOIUKH
X. M. Tlouunnka [14] y ¢a3y 1BITIHHSI—yTBOpEHHs 0001B KyJIbTYpH.

Pe3yabTaTu nociigkenb. Becranosneno, mo y 2024 poiii 32 BAKOPUCTaHHS IS
NEePennociBHOI OOpOOKM HACIHHA YMHM TOCIBHOI Olompemapary bioneoctum sk
OKpeMo, Tak 1 B cyMimax i3 Bepmuctumom /I, y THCTKaX YUHU MOCIBHOI aKTUBHICTb
dbepmenTiB 3HauHO 3pocTtana (Tadia. 1). Tak, 3a mepeanociBHOT 0OpOOKH HACIHHS YNHU
BIl Bioneoctum y HOpMmi 1,0 1/T y a3y uBiTiHHS—yTBOpeHHS 000iIB aKTHUBHICTH
KaTayia3u 3pocraia Ha 9 MkMoutb po3kiaaenoro HoO2/r cupoi pedoBunM 3a 1 XB. IpoTH
KOHTPOJIIO, aKTUBHICTh MEepOKcH1a3u — Ha 18 MKMoOJIh OKHCHEHOTO TBasKOJy/T CUPOi
macu 3a 1 xB., a momieHomokcuaazn — Ha 6 MKMoOJb OKHMCHEHOI acKOpOIHOBOi
KHUCJIOTU/T cUpOoi Macu 3a | XB.

3a cyMicHoi aii 61onpenapary bioneoctum y Hopmi 1,0 71/T 3 peryiasiTopom pocTy
pociud Bepmuctum J[ 7,0 1/T, 3acTocoBaHuX Jyisi 0OpOOKH HACIHHS YMHU MOCIBHOT
nepe ciBOO0, aKTUBHICTh KaTalla3u y BapiaHTax JOCIIIy B MOPIBHAHHI 3 KOHTPOJIEM
3poctana Ha 12 MmxMouns posknageHoro H2O2/r cupoi pedoBunu 3a 1 XB., mepokcuia3u
—Ha 21 MKkMoJIb OKMCHEHOT'0 TBasIKOJIY/T CUPOi MacH 3a 1 XB., Modi(EeHONIOKCHIa3u —
Ha 10 MKMoJb OKMCHEHOT aCKOPOIHOBOT KUCTIOTH/T CUPOi MacH 3a 1 XB. BIJMIOBITHO.
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Taodu. 1. AKTUBHICTH )epMEHTIB YHHHU MOCIBHOI 32 BUKOpUcTaHHA BII
Bioneoctum Ta PPP Bepmuctum /I (¢pa3a uBirinasi—yrsopenssi 000iB, 2024 p.)
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bes 3actocyBanHs mpenaparis 71 137 31
(KOHTpOJIb)
BII BlOHeOCTHM (1,0 n/T — 06pobOKa 80 155 37
HaciHHs) DoH |
PPR Bepmuctum /1 (7,0 1/T — 06poOka 78 148 35
HaciHHs) @on 11
BII bioneoctum ®on | + PPP
Bepmuctum [ @on 11 (Don I11) 83 158 4l
PPP Bepmuctum J1 (8,0 i1/ra — 06pobka 75 145 33
BETETYIYHX POCIIUH)
®own I + PPP Bepmuctum /1 (8,0 n/ra) 87 177 44
®ow II + PPP Bepmuctum /1 (8,0 n/ra) 84 168 43
®ow III + PPP Bepmuctum /] (8,0 n1/ra) 90 185 46
HIPos 2 4 2

Buxopucranus bioneoctumy (1,0 11/T) mist oOpoOku HaciHHS mepes] ciBOOIo Ta
BHECEHHS Ha (OH1 JAHOTO MpernapaTy no cxoaax KyiabTypu Bepmuctumy /[ (8,0 1/ra)
3a0e3Meumio 3pOCTaHHsS aKTUBHOCTI KaTajasu, MEePOKCHAa3u 1 moiideHomIoKcHIas3u
IPOTH BapiaHTIB 13 camocTiitHUM BHeceHHsIM bioneoctumy (0,8 n/ra) Ha 12 MxkMoub
posknageroro H>Oo/r cupoi pewoBunu 3a 1 XB.; 32 MKMOJIb OKMCHEHOT'O TBasKOJIY/T
cupoi macu 3a 1 xB.; 11 MKMoab OKHCHEHOI acCKOpOIHOBOI KUCIOTH/T CUPOi Macu 3a
1 xB. BiAMOBIAHO.

Pa3om 3 TuM HaliBHIlla aKTUBHICTh (DEPMEHTIB YMHM MOCIBHOI Oyia BigMIdeHa 3a
BUKOPHUCTAHHS JIJIs TepeAnociBHOI 00poOku HaciHHA cyMilll bioneoctumy (1,0 1/T) 3
Bepmuctumom /I (7,0 1/T) 3 HacTynHUM OONpUCKYBaHHSIM MociBiB Bepmuctumom /|
(8,0 n/ra), ne B mopiBHSAHHI 3 Bapiantamu bioneoctum + Bepmuctum /I (06pobOxa
HAcCiHHSA mepen ciBOOK0) Oyilo BIAMIYEHO 3pOCTAaHHA AaKTUBHOCTI KaTaja3ud Ha
7 MkMoub poskianenoro H.Oo/r cupoi pedoBun#m 3a 1 XB., nepokcuaasu — 27 MmkMoiib
OKHMCHEHOTO TBasgKoy/T cupoi macu 3a | xB., momideHomokcugazu — 15 mxMoib
OKHCHEHOT1 acKopOiHOBOI KHCIOTH/T cupoi macu 3a 1 xB. Lli  BapianTu mocuiay y
MOPIBHSIHHI J0 KOHTPOJO 3a0e3meumiii 3pOCTaHHS aKTUBHOCTI karanasu Ha 27 %,
nepokcuaasu — 35%, nomidenonokcuaasu — 48% BiAMOBIIHO.
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AHami3 akTUBHOCTI ()EPMEHTIB y JIMCTKAX YMHH MOCiBHOI y 2025 pori y da3y
LBITIHHS—YTBOpPEHHsI 0001B pociauH Moka3aB (Tabia. 2), mo y BapiaHTax 3
nepeanociBHo 00poOkoro HaciHHS bioneoctumoM y Hopmi 1,0 J/T aKTUBHICTH
KaTaja3u y MOPIBHSAHHI O KOHTpOJItO 3pocTtana Ha 14 %; nepokcupasu — 12 %);
nosideHonokcuaazu — 26 %; y Bapianti bioneoctum 1,0 1/t + Bepmuctum I 7,0 n/1 —
Ha 17 % — nns karamasu; 15 % — mepokcunasu 1 35 % — momideHomokcuIa3u; y
BapianTi bioneoctum 1,0 11/t + Bepmuctum /I 8,0 n/ra — 23 % — nns katanasu; 26 % —
nepokcuiazu Ta 52 % — noxieHoMoKCHIa3H.

Tabu. 2. AKTUBHICTH epMEHTIB YMHM NMOCIBHOI 32 BUKOpucTaHHs BII
bioneoctum Tta PPP Bepmuctum /I (dpa3a uBitinass—yrBopenHsi 600iB, 2025 p.)
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bes 3acTocyBaHHs npenapartis 65 116 23
(KOHTPOJIb)
BIT FlOHGOCTI/IM (1,0 51/t — 06pobOKa 74 130 29
HaciHHs) PoH |
PPP Bepmuctum /I (7,0 /T — 06poOka 71 123 97
HaciHHs) @on 11
BbIT bioneoctum ®on [ + PPP
Bepmuctum | @on 11 (Don I11) 70 133 31
PPP Bepmuctum /1 (8,0 n/ra — 06podOxa 70 119 26
BEreTYIOUUX POCIINH)
®owu I + PPP Bepmuctum /1 (8,0 n/ra) 80 146 35
®own I1 + PPP Bepmuctum /I (8,0 n/ra) 78 140 33
®om III + PPP Bepmuctum /] (8,0 n/ra) 85 151 39
HIPos 3 5 2

CyTTeBe 3pOCTaHHs aKTUBHOCT1 (PEPMEHTIB BUSIBJICHO Y BapiaHTI 3 KOMIUIEKCHUM
3actocyBaHHsM bioneoctumy 1,0 1/t 3 Bepmuctumom /I 7,0 11/t 1 Bepmuctumom /1
8,0 n/ra, ne mepeBUINCHHS KOHTPOJIO s KaTtanasu ckiaagano 20 mxkModb
posknageHoro HoOo/r cupoi pedoBuHu 3a 1 xB., mepokcugazu — 35 mxMolb
OKHCHEHOTO T'BasKOIy/T cupoi Macu 3a 1 xB., mojideHonokcuaazu — 16 MkMouib
OKHCHEHOT acKOpOiHOBOI KHCIOTH/T cupoi macu 3a 1 xB. 3a HIPos 3; 5 1 2 BiamosiaHo.

BucnoBku. bionpenapat bioneoctum 1 perymsitop pocty pociun Bepmuctum /]
MO3WTHUBHO BIUIMBAJIM HA aKTHBI3AII0 OKpeMHUX (DEPMEHTIB KJIacy OKCHIOPEIyKTa3
(kaTamas3u, MEepoKCHIA3H, MOMi(PEHOTOKCHIA3W) B POCIMHAX YWHH TOCIBHOI, IO €
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HACIIIAKOM 1HTeHCH(]iKalii TPOXOKeHHA OOMIHHHUX TPOIECIB, AKTUBHUMH Ta
6e3nocepeIHIMUA YYaCHUKaMH IKUX € ¢pepMenTu. HallBuiry akTuBHICTH (PEepMEHTIB y
pPOCIMHAX YMHHM MOCIBHOI BiI3HAYEHO 32 KOMIUIEKCHOTO 3aCTOCYBaHHS AJisi 00poOKH
HACIiHHS Tiepen ciBOoro Oiomnpemnapary bioneoctum y Hopmi 1,0 n/ra 3 peryastopom
pocty pocnuH Bepmuctum [ y Hopmi 7,0 /T 3 HACTymHUM OONPUCKYBAHHSIM I10
nanomy (ony mociiB Bepmuctumonm [ y Hopmi 8,0 11/ra, 1110 IEpeBUIILyBaJIO0 KOHTPOJIb
y CepelIHbOMY 10 pOKiB Ha 27—69%. BodeBuap, 11e € HachiakoMm iHTeHcHikamii
POCITMHHO-MIKPOOHUX B3aEMOIiH, TOKpAIIEHHS MiHEPAIHHOTO KUBJICHHS TTOCIBIB, BiJl
AKUX HAMPSAMY 3aJICKUTh CIPSIMOBAHICTh META0O0IIYHUX MPOIIECIB Yy POCIUHAX.

Jlireparypa:

1. Kapnienko B.II., Mocrtop’sik 1. 1., Kopooko O. O., Ilpurymsaxk P. M.
BionorizoBana TexHOJIOTISE BUPOLIyBaHHS HYTY : MoHorpadis / 3a peaaxiiero
I. I. Mocror’sika. Ymanb: BIIL] «Bi3zaBi», 2021. 125 c.

2. Mycarenko JI. 1. ®ditoropmonu 1 (i310JOTIYHO aKTHUBHI PEYOBUHU B
peryJisiii pocTy 1 pO3BUTKY pocCiUH. D1310JI0TisE pOCIUH: TPOOJIEMHU Ta MEPCIICKTUBU
po3Butky: @ 50y 2 7. HAH VYkpainu, [H-T (1310510111 pOCHMH 1 FTEHETUKU. Y KpaiHChKe
ToBapucTBO (izionoriB pociuH. K.: Jloroc, 2009. C. 508-536.

3. Kapnienko B.II., IBactox IO.1., OpatiBcbka C. A. biosorizoBaHa
TEXHOJIOT1 BUPOITyBaHHSI 0000BUX KYJbTYp (cos, ropox) / 3a pea. B. I1. Kaprnenka.
VYmansb. 2016. 19 c.

4, Kypuneaxko 1. M., Ilamagina T. O. BmmuB compoBoro crpecy i
CUHTETUYHHX PETYJATOPIB POCTY HAa AaKTHUBHICTh Karaja3d Ta IEPOKCHUIA3H Y
NPOPOCTKAX KyKypym3u. Yxp. bioxim. orcypu. 2005. T. 77. Ne 6. C. 86-93.

5. Karpenko V., Pavlyshyn S., Prytuliak R., Naherniuk D. Content of
malondialdehyde and activity of enzyme glutathione-S-transferase in the leaves of
emmer wheat under the action of herbicide and plant growth regulator. Agronomy
Research. 2019. Ne 17 (1). P. 144-154.

6. Campanoni P., Nick P. Auxin dependent cell division and cell elongation
1-Naphthaleneacetic acid and 2,4-Dichlorophenoxiacetic acid activate different
pathways. Plant Physiol. 2005. Ne 137. P. 939-48.

1. IBactok 0. 1., Kapnenko B. II., Ilpurynsk P. M. AKTUBHICTP OCHOBHUX
IPYHTOBUX (EPMEHTIB 3a I1HTErPOBAHOTO 3aCTOCYBaHHS TIpemapariB  Pi3HOI
¢i3ionoriynoi aii. Marepianu MDKHaApOJIHOT HayKOBO-TIPaKTUYHOI KOH(pepeHIii
«CTtan 1 TepcHeKTUBH  pO3pOOKM Ta  BOPOBAKEHHS  PECYpPCOOIIATHUX,
€HEPro30epiraroynx TEXHOJIOTIH BHUPOIIYBAaHHS CUTBCHKOTOCIIONAPCHKUX KYJIBTYP»
(22-23 nucromana). Juinpo: JAAEY. 2016. C. 66-68.

8. I'punaeaxko 3. M., Jlamenko A. A. AKTHBHICTh aHTHOKCHIAHTHUX
(epMeHTIB y pOCIMHAX T'PEYKH 3a il O10JOT1YHUX npenapartiB. 30IpHUK HAYKOBUX
npayv Ymancokoeo HYC. 2014. Bun. 84. C. 38-43.

9.  Mittler R. Oxidative stress, antioxidants and stress tolerance. Trends in
Plant Science. 2002. Ne 7 (9). P. 405-410.

10. Apel K., Hirt H. Reactive oxygen species: metabolism, oxidative stress,
and signal transduction. Annu. Rev. Plant. Biol. 2004. P. 373-399.

11. Kapnenko B. II., boiiko . O. JlinonepokcuaaniitHi ¥ gpepmeHTaTUBHI
IPOLIECH Y POCIMHAX TOPOXY O3MMOTrO 3a i1 010JI0T1YHO aKTUBHUX PEYOBHH. Haykosi
eopusonmu. 2020. Ne 4 (89). C. 94-100.

24



12. Kapnenko B. I1., IBactok O. 1., [Iputynax P. M. OcHoBu 6iosori3auii B
TEXHOJIOT1SIX BUPOIIYBaHHS cO1 : MOHOTpadis (pekoMeHaaIii BUpoOHUIITBY) / 3a pef.
B. I1. Kaprienka. Ymans : Bugasenp «Couincekuiit M. M.y, 2017. 146 c.

13. Kapnenko B. II., lllyrko C. C. Jlinonepokcuaariidi Ta pepmMeHTaTUuBHI
MPOIIECHU B POCIIMHAX COPU3Y 3a BAKOPUCTAHHS FepOiluy 1 peryssiTopa poCTy POCIHUH.
Haykosi oonosioi HYPBill Vkpainu. 2018. Ne 6 (76). Pexum gocrymy:
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/11755

14. TI'punaenko 3. M., I'pumaenko A. O., Kapnenxo B. II. Metonu
O10JIOTTYHUX Ta arpoXIMIYHUX JIOCHIIKEHb pociuH 1 IpyHTIB. Kui: Hiunasa. 2003.
320 c.

References:

1. Karpenko, V. P., Mostoviak, I. I., Korobko, O. O., Prytuliak, R. M. (2021).
Biologized technology of chickpea cultivation: monograph / Edited by I. I. Mostoviak.
Uman: VPC “Vizavi.” 125 p. [in Ukrainian].

2. Musatenko, L. 1. (2009). Phytohormones and physiologically active
substances in the regulation of plant growth and development. In Plant physiology:
problems and prospects of development (Vol. F50, 2 vols., pp. 508-536). Kyiv: Logos.
[in Ukrainian].

3. Karpenko, V. P., lIvasiuk, Yu. I., Orativska, S. A. (2016). Biologized
technology of legume cultivation (soybean, pea) / Edited by V. P. Karpenko. Uman.
19 p. [in Ukrainian].

4. Kurilenko, I. M., Paladina, T. O. (2005). Effect of salt stress and synthetic
growth regulators on catalase and peroxidase activity in maize seedlings. Ukrainian
Biochemical Journal, 77(6), 86-93. [in Ukrainian].

5. Karpenko, V., Pavlyshyn, S., Prytuliak, R., Naherniuk, D. (2019). Content of
malondialdehyde and activity of enzyme glutathione-S-transferase in the leaves of
emmer wheat under the action of herbicide and plant growth regulator. Agronomy
Research, 17(1), 144-154.

6. Campanoni, P., Nick, P. (2005). Auxin dependent cell division and cell
elongation: 1-Naphthaleneacetic acid and 2,4-Dichlorophenoxiacetic acid activate
different pathways. Plant Physiology, 137, 939-948.

7. lvasiuk, Yu. I, Karpenko, V. P., Prytuliak, R. M. (2016). Activity of major
soil enzymes under integrated application of preparations with different physiological
effects. In Materials of the International Scientific and Practical Conference “State and
prospects of development and implementation of resource-saving and energy-saving
technologies for crop production” (pp. 66—68). Dnipro: DDAEU. [in Ukrainian].

8. Hrytsaienko, Z. M., Datsenko, A. A. (2014). Activity of antioxidant enzymes
in buckwheat plants under the influence of biological preparations. Collection of
Scientific Works of Uman NUS, 84, 38-43. [in Ukrainian].

9. Mittler, R. (2002). Oxidative stress, antioxidants and stress tolerance. Trends
in Plant Science, 7(9), 405-410.

10. Apel, K., Hirt, H. (2004). Reactive oxygen species: metabolism, oxidative
stress, and signal transduction. Annual Review of Plant Biology, 55, 373-399.

11. Karpenko, V. P., Boiko, Ya. O. (2020). Lipid peroxidation and enzymatic
processes in winter pea plants under the influence of biologically active substances.
Scientific Horizons, 4(89), 94-100. [in Ukrainian].

25


http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/11755

12. Karpenko, V. P., Ivasiuk, Yu. I., Prytuliak, R. M. (2017). Foundations of
biologization in soybean cultivation technologies: monograph (recommendations for
production) / Edited by V. P. Karpenko. Uman: Sochinsky M. M. Publisher. 146 p. [in
Ukrainian].

13. Karpenko, V. P., Shutko, S. S. (2018). Lipid peroxidation and enzymatic
processes in sorghum plants under herbicide and plant growth regulator use. Scientific
Reports of NULeS of Ukraine, 6(76). Retrieved from
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/11755 [in Ukrainian].

14. Hrytsaienko, Z. M., Hrytsaienko, A. O., Karpenko, V. P. (2003). Methods of
biological and agrochemical research of plants and soils. Kyiv: Nichlava. 320 p. [in
Ukrainian].

Annotation

Karpenko V. P., Prytuliak R. M., Berezovsrii A. P.
Enzyme activity of sowing pea during treatment with Bioneostim and Vermistim D

The results of studies on effect of the biological product Bioneostim (1.0 I/t) used
In various ways with the plant growth regulator Vermistim D (seed treatment before
sowing — 7.0 I/t, crop spraying — 8.0 I/ha) on the activity of individual enzymes in the
seedbed. Oxidative-reductive transformations are an integral part of plant metabolism,
the direction of which is determined by a number of factors, including biological and
chemical preparations. Metabolic, physiological-biochemical indicators, such as
enzyme activity, chlorophyll content, intensity of organic matter accumulation and
respiration, directly depend on the activity of enzymes of the oxidoreductase class:
catalase (EC 1.11.1.6), peroxidase (EC 1.11.1.7); polyphenoloxidase (EC 1.14.18.1).

The research was conducted in the field conditions of the Department of Biology
of Uman National University during 2024—2025. The effect of the biological product
Bioneostim and the plant growth regulator Vermistim D was studied on the Ivolga
variety. Field experiments were conducted using a systematic method with three
repetitions. Crops in the stem elongation phase were sprayed with the plant growth
regulator Vermistim D at a rate of 8.0 I/ha based on a working mixture consumption
rate of 200 I/ha. The activity of oxidoreductase enzymes: catalase was determined in
the flowering-pod formation phase of the crop.

The biological product Bioneostim and the plant growth regulator Vermistim D
had a positive effect on the activation of certain enzymes of the oxidoreductase class
(catalase, peroxidase, polyphenol oxidase) in plants of the sowing pea, which is a
consequence of the intensification of metabolic processes, in which enzymes are active
and direct participants. The highest enzyme activity in plants of the sowing chaff was
observed with the combined use of the biological product Bioneostim at a rate of
1.0 I/ha with the plant growth regulator Vermistim D at a rate of 7. 0 I/t, followed by
spraying Vermistim D at a rate of 8.0 I/ha on this crop background, which exceeded
the control by an average of 27-69%. This is obviously a result of the intensification
of plant-microbial interactions and improved mineral nutrition of crops, on which the
direction of metabolic processes in plants directly depends.

Key words: sowing pea, biological product, plant growth regulator, enzymes.
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