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TeXHOMOTisI eKOJOTIYHOTO 3eMJICPOOCTBa CTPIMKO IMOIIMPIOETHCS B YChOMY CBIiTi. OMHHM i3 HOTrO HANpsSMKIiB € BHKOPHCTAHHS
OakTepiaNnbHUX IpenapariB MPUPOAHOTO MOXOMKECHHS, SIKi MiABUIIYIOTH YPOXKAWHICTh POCIHH, JO3BOJSIOTH OTPHMATH EKOJOTIYHO
Oe3nevHy MpOIyKIlifo 0e3 KON HABKOJIMIIHBOMY CEpPEHOBHILY. Y CTATTi MPHUBEICHO PE3YJAbTATH TPHUPIYHOTO NOCIHIIKEHHS Mepes-
NoCiBHOT 00poOKH HaciHHs 000iB copTy XOPOCTKIBChKI MiKp0OOioIoTrivHHMH npenaparamu Pru3o6odir i Puzorymin Ha hopmyBaHHS
CUMOIOTHYHUX cucTeM Rhizobium leguminosarum — Faba bona Medic. y pi3Hi (a3 pocTy Ta pO3BUTKY, BUKUBAHHS POCIIUH BIPOIOBK
BereTailii, HACIHHEBY IPOAYKTHUBHICTD Ta CTPYKTYPY YPOXKALO.

[onboBi AOCHIKEHHSI TPOBOAUINCH HAa YOPHO3EMi THIIOBOMY Ba)KKOCYIIMHHCTOMY Ha Jieci arpoOionoriuxoi nmaboparopii
TepHONiIbLCHKOTO HalliOHAJIBHOTO IIEAaroridyHOro yHiBepcureTy iMeHi Bonomumupa ['Harioka. BeraHoBieHO, 1110 32 BUKOPHCTaHHS
MIKpOOHHX IIpenapaTiB 3pocTae YHCEIBHICTh Ta Maca Oylnb00Y0K Ha KOpEeHsX 000iB. BIKMBaHHS POCIHH, IO BUPOCIH 3 1HOKYIIBO-
BAHOTO HACiHHS, 32 BETeTallilo 301IbIIyBanocs MOpiBHAHO 3 KoHTpoaeM Ha 9,2 (Pu3obodir) i 13,4 (Puszorymin) %. 3a paxyHOK ONTH-
MaJIbHOTO (hOpMyBaHHs CUMOIOTHUHMX cucteM Rhizobium leguminosarum — Faba bona Medic., 6i1b1I0r0 BUKUBaHHST POCIHH HPO-
TSITOM OHTOTE€HE3y OTPUMAHO CTaTHCTHYHO JIOCTOBIpHE 3pOCTAaHHs HACIHHEBOI IPOIYKTHBHOCTI 000iB 3a il MiKpOOHHMX HpernapariB
y IPYHTOBO-KJIIMaTHYHUX yMoBax Teprominschkoi oonacti (3axiguuii Jlicocten Yipainu). [Ipupict ypoxaio HaciHHsI CTaHOBHTH 4,4
(abo 15,0 %) (Puzobodir) Ta 6,2 1i/ra (ado 21,2 %) (Puzobodir) Ha doni minsHOIT momymsnii MicueBux pac Rhizobium leguminosarum.

OTpumaHi pe3yabTaTy CBig4aTh MPO JOUIIbHICTH BUKOPUCTAHHS MiKpOOIOJIOTIUHHX IMpenapariB y nocisax 606iB sik 3acoly 0io-
norizanii 3emaepo0cTBa, iHTeHcHdikanii popMyBaHHS a30T(IKCYBAIBHUX CUCTEM Ha KOPEHSX, IMiJBHIIECHHS (iTOIMYHITETY POCIHH,
X CTIMKOCTI JI0 HECHPUSATIMBHX YMOB HAaBKOJHIITHBOTO CEPEIOBHINA Ta HACIHHEBOI MPOMYKTUBHOCTI 000iB. Kiouosi crosa: 600w,
THOKYJIALs, MiKpoOionoriuHi npenaparu, Puzododit, Pusorymin, Oyap004Kky, HACIHHEBA MTPOLYKTUBHICTb.

The effectiveness of microbiological preparations in bean sowing (Faba bona Medic.). Pyda S., Kononchuk O., Tryhuba O.,
Broshchak I., Herts A.

The technology of organic farming is spreading rapidly around the world. One of its trends is the use of bacterial preparations
of natural origin, which increase harvest, allow to grow environmentally friendly products without harming the environment. The
results of three-year study of pre-sowing treatment of Khorostkiv beans are presented in the article. That is pre-sowing treatment with
microbiological preparatoins Ryzobofit and Ryzohumin for the formation of symbiotic systems Rhizobium leguminosarum — Faba
bona Medic. in different phases of growth and development, survival of plants during the growing season, seed productivity and harvest
structure.

Field experiments were carried out on typical black soil heavy loam of agrobiological laboratory of Ternopil Volodymyr Hnatiuk
National Pedagogical University. It was found that the use of microbial preparations increases the number and mass of nodules on
the roots of beans. Survival of plants grown from inoculated seeds during the growing season increased compared to the control by
9.2 % (Ryzobofit) and 13,4 % (Ryzohumin). Due to the optimal formation of symbiotic systems Ryzobium leguminosarum — Faba
bona Medic., greater plant survival during ontogenesis, a statistically significant increase in seed productivity of beans under the action
of microbiological preperations in soil and climatic conditions of Ternopil region (Western Forest-Steppe of Ukraine) is received. The
increase in seed harvest is 4,4 (or 15,0 %) (Ryzobofit) and 6,2 hundredweight per hectare (or 21,2 %) (Ryzobofit) on the background
of dense population of local races Rhizobium leguminosarum.

The obtained results prove the expediency of using of microbiological preparations in bean sowing as a means of biologization
of agriculture, intensification of formation of nitrogen-fixing systems on roots, increase of phytoimmunity of plants, their resistance
to adverse environmental conditions and seed productivity of beans. Key words: beans, inoculation, microbiological preparations,
Ryzobofit, Ryzohumin, nodules, seed productivity.

[ocTtanoBka npoGaemu. ITiaBuieHHs ypoxaitHo-
CT1 CLIBCHKOTOCIONAPCHKUX KYJABTYp 13 30€peKeHHAM
€KOJIOT1YHOTO CTaHy Ta POMAIOYOCTI I'PYHTIB € 3aropy-
KOIO CTajJoro pO3BUTKY arpoe€KOCHCTEM 1 aKTyaJlbHOIO
MpoOJEeMOI0  CbOTOJCHHA. 3aCTOCYBaHHS — XIMIUHHUX
JI00pUB, 3aCO0IB 3aXKCTy POCIHMH, IHIIUX TECTHIIHIIB

CATHYJIO HEOE3MEeUHUX PO3MIpiB Ta MOPYIIY€E MPUPOAHI
Oiosnoriuni Ta (i3uKo-XiMiyHi mpouecH. Y 3B’SA3Ky i3
LM, TepeBary i MepcreKTUBY MaroTh MiKpoOiogorivyHi
npenapatd. BoHM TiABHINYIOTH CTIHKICTH POCIMH [0
a010TMYHUX Ta O10THYHUX CTPECIB, HE BUKJINKAIOTh 3BU-
KaHHS IIKITHUKIB Ta € €KOJIOTiYHO Oe3neunumu [1].
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Exonoriune 3emyiepoOCTBO TOCHTh 9acTO CIPHHA-
Ma€ThCSI SIK CHHOHIM  IIPHPOTHOTO», «Oiojorid-
HOTO», «allbTEPHATUBHOTO» Ta «Oi0MWHAMIYHOTOY.
Exostoriune »x 3eMiiepo0OCTBO — 1€ CIOCIO Tocronapro-
BaHHS, SKUH rependavae He JIHIIEe BiJIMOBY Bijl BCHOTO
CUHTETUYHOTO, & 3BaXXCHWH, OOIPYHTOBaHH HayKOBO
TIIX 1T, IKAH BUKITIOYA€ MOYIIUBICTh Oy/Ib SIKOTO 3a0py/I-
HEHHS mpoAyKiii i JoBKULIA [2]. OmHUM i3 crocoOiB
JOCSITHEHHS I1i€1 METH € BUKOPUCTaHHS MIiKpOOi0IoTiy-
HUX TIpenapaTiB MPUPOTHOTO MOXOIKCHHS.

AKTyaJbHHICTh AOCTiIKeHHsA. B ocrtaHHi pokwu
y Bpasunii, CILIA, I3paini, [Hnii, Ta iHmmx kpaiHax
IHTCHCHBHO BHKOPHCTOBYIOThCSI O10JIOTIUHI Tpernaparu
Ha OCHOBI MIKpOOpraHi3MiB. Y Hamni KpaiHi 3ape-
€CTPOBAaHO HM3KY BITYM3HSHHMX TNIpenapariB: KJIerc
(Ha ocHOBIi Klebsiella spp.) miis KyKypylI3u 1 TPEUKH,
pu3o0odiT (Ha ocHOBI Rhizobium sp.) — 6000BUX Kyib-
Typ), allb00OaKTEepHH (Ha OCHOBI Achromobacter album)
Ta TmoJimMikcoOakTepuH (Ha ocHOBI Paenobacillus
polymyxa) —11ykpoBoro Oypsika, sSpoi Ta O3MMOI TIiie-
HUII, s;taMeHto. Ha crafii 3aBepiieHHs nepeOyBae po3-
poOka I1HIMUX MIKPOOHHMX IMperapariB s CUTbChKO-
rocrofapchKuX KynbTyp [3]. Juist mosinmieHHs: a30THOTO
JKUBJICHHSI POCIIMH BHUKOPHCTOBYIOTH TaKoK OmTiMaifs,
Hiazodit, Azorodit, Mikporymin, Puzorymin [4].

3acTtocyBaHHs MIKPOOHHX IIpETapaTiB CIPHUSE IHTPO-
JYKII{ KOPHCHUX MIKpOOPTaHi3MiB y puzochepy poCcinH
y MOTPIOHIM KIJBKOCTI Ta B OTpiOHMH yac. J{o cknamy
3a3HaYCHUX IPErapariB BXOAATh (i310JIOTIYHO aKTHBHI
PEUOBMHU OAKTEPIaIbHOTO TOXOKEHHS, SIKI CTHMYJTIO-
FOTh PICT KOPEHEBO1 cucTeMu Ta (opMyBaHHS ii ajcop-
Oyro4oi TIOBEpXHi, IO CHpPHUSE 3POCTAHHIO CTYICHS
BUKOPHUCTAHHS OPTaHiYHUX IOOPUB IHOKYITHOBAHUMH
pOCIMHAMH Ta PO3BUTKY CHMOIOTHYHHX cUCTeM [3; 5].
VY CTpyKTypi POCIMHHUX OUTKOBHX pecypciB B YKpaiHi
mepie Micie 3aiMaroTh 3epHOOOOOBI KYJIBTYpH, Cepel
HUX BaXJIMBa POJIb HAJISKUTH 000aM.

3B’5130K aBTOPCHKOI0 I0POOKY i3 Ba:KIMBUMU HaY-
KOBHMH Ta NPAKTHUYHUMU 3aBIaHHSAMU. /10 CITiIPKEHHS
MIPOBOJIMITHCS BIJITIOBITHO JI0 HAPSMKIB HAYKOBOT JTislJTh-
HOCTI Kadenp OOTaHIKK Ta 300JI0Tii; 3araibHOT 610JI0TiT
Ta METOJMKH 11 HaBYaHHS TepHOIIIBCHKOTO HAIlIOHAIh-
HOTO IeJaroriyHoro yHiBepcuTery iMm. Bomoaumupa
I'marroka, Giosorii, ekosorii Ta METOAWK IX HaBYaHHS
Kpemenenpkoi 007acHOT TyMaHITapHO-TICAArOT 9HOL
akagemii iM. Tapaca IlleBueHka Ta TepHOMUIBCHKOT
il mepxaBHOI yCTaHOBH «IHCTHUTYT OXOPOHHU IPYyH-
TiB YKpaiHm». JJ0CTiKeHHS y3roKYIOThCS 13 3aKOHOM
Vikpainu «IIpo OcHoBHI 3acagm (cTpareriio) jaep-
JKaBHOI €KOJIOT1YHOI IMOJIITHKK YKpaiHW Ha mepiof o
2030 poky» Ta [liissMHi cTaI0r0 pO3BUTKY.

AHaji3 ocraHHix JocaikeHb i myOuaikamiii.
BucokoedexktuBarM 3acoboMm OGionorizariii  3emiiepo0-
CTBA, BITHOBJICHHS POIFOYOCTI IPYHTY, TiIBUIICHHS MPO-
IOYKTHBHOCTI Ta TOJIMIIEHHS SKOCTI POCINH, 3HIKCHHS
QHTPOIIOTEHHOTO HABAHTA)KCHHS Ha HABKOJIHIITHE CEPEIO0-
BUIIE € BUKOPUCTAHHS MiKPOOHUX IpenapaTiB Ha OCHOBI
a30TQIKCYBaIbHUX OaKTepi y TEXHOJOTIAX BHPOIILY-

E®PEKTUBHICTb BUKOPHMCTAHHA. ..

BaHHs 0000BUX KynbTyp [6]. HuHi mocmimkeHo X Airo Ha:
coi [4; 6; 7], ropoci [4; 8], mrormni [9; 10; 11], myTi [12],
kBacoi [13], monepHi [6], 600ax [14; 15] Ta in.

BcranoBieHo, 110 nepeAnociBHa 00poOKa HACIHHS
pociuH oy 6inmoro copriB Jlieta ta CeprHeBHiA
OaxTepialbHUMU TIperapaTaMu, PeryisiTOpaMHi POCTY
pPOCIMH Ta X KOMIUIGKCAMH CIpHUSIE aKTHBHIIIOMY
dbopMyBaHHIO Ta (YHKIIIOHYBAHHIO CUMOIOTHYHOIO
i (POTOCUHTETHYHOTO amapaTiB, MMiABHIICHHIO YpOXKaii-
HOCTI KynbTypH [10; 11]. BusiBjieHO 3pOcTaHHS 1HTCH-
CHUBHOCTI a3oTdikcamii (KUIBKICTh 1 PO3BUTOK OYib-
0040K) B pociuH coi copty binocHixkka 3a 00poOKkH
MiKpoOHHM mpemapatoM Puzorymin [7]. IHOKymsis
HACIHHS TOpOXy copry Ajbpa mramamu Rhizobium
leguminosarum bv. viciae RRL8 i RRLY Takox iHTeH-
cudikyBana Qikcariro a3oty [8].

Barome mictie cepen 3epHOO000BHX KYJIBTYp Haje-
JKUTB 000aM [ 15], ki B cum0i031 3 Oy 16004KOBHMU OaKTe-
pisimu 3a BereTauiitHuii nepion ¢ikcyrors 100140 xr/ra
6iosnoriunoro Hitporeny [16], xapakTepu3yroTbcsi BUCO-
KMM BMICTOM Yy HaciHHi nporeiniB (28-35 %) [17; 18]
Ta BiTaMiHiB rpymnu B (23,08-39,26 mxr/r) [19].

BujisienHss He BMpilleHHX PpaHille 4YacTHH
3arajbHol npoodJieMu, KOTPUM NPUCBAYYETHCH 03HA-
yeHa crartd. Ha Teputopii Ykpainu ta TepHoniibchKoi
obmacri OaxrepiaybHi npenapaTu Puzobodit
Ta PU30rymMiH BHKOPUCTOBYBAJIHCS NPH BUPOIIYBaHHI
0000BUX KyNbTYp 1 MOKa3ajiu IMO3UTHBHI pe3yJbTaTH
L1010 POCTOBUX MpoLEeciB, (OopMyBaHHS CUMOIOTHYHUX
cUCTEM, (DOTOCMHTETUYHOTO amapary Ta ypOxKalHOCTI.
Pazom 3 TuMm, y JiTeparypi BiACYTHI poOOTH, B SIKHX
BUBYAJIN BIUTUB PH30ryMiHy Ha HACiHHEBY MPOTYKTUB-
HICTh 000iB Ta YNHHHKH, K1 BILUIMBAIOTH HA 11 Gopmy-
BaHHs. OCKiTbKHA 000U € BaXKIIUBOIO XapyOBOIO Ta KOP-
MOBOIO KYJIBTYPOIO, TOMY BIPOBAKEHHS €KOJIOTTYHUX
€JIEMEHTIB TEXHOJIOT1I, sIKi O CHPUsIIM MABUIICHHIO 1X
YPOXKaHOCTI J03BOJIAE€ BUPILIUTH MPOOIEMY POCIHH-
HUX OLTKIB Ta OloJorizarlii 3eMaepoocTBa.

HoBu3zna. Bnepme nHa Teputopii 3axigHoro
Jlicocreny Vkpainu (TepHominbchka 001acTh) HOCHi-
JUKEHO BIUIMB MiKpoOHUX mpenapariB Puzobodity
Ta Pusoryminy Ha GopMyBaHHA CUMOIOTUYHHUX CHUCTEM
Ha KOPEHAX, BIDKMBAHHS BIPOJOBK OHTOI€HE3Y Ta ypo-
JKaliHicTh pociuH 000iB copTy XOpOCTKIBChKI 13 30epe-
JKEHHSIM TTPUPOAHOTO CTaHy IPYHTIB.

MeTopos1oriune ad0 3arajJibHOHAYKOBE 3HAYCHHS.
Merta Hamoi po60TH — BCTAHOBUTH BIUIUB MEPEINOCIB-
HOT 00pOOKH HACIHHS MIKPOO10JIOTTYHUMU IIpenapaTamMu
Pu3060¢iT Ta Pu3orymis 3a mokasHukaMu (popMyBaHHS
CUMOIOTMYHHMX CHCTEM Ha KOPEHSX, BIDKUBAHHS POCIHH
BIIPOIOBXX OHTOTEHE3Y, HACIHHEBOI MPOIYKTUBHOCTI
Ta CTPYKTYpU ypoxar 000iB copTy XOpOCTKiBCHKi
B yMoBax 3axignoro Jlicoctemy Ykpainu.

PesynpraTi Hamoro JOCHiPKEHHS MarOTh Ha MeTi
MOUIYK CHOCOOIB MiJBUINEHHS NPOXYKTUBHOCTI 000iB
HuIsIXoM Giosorizanii 3emnepo0CTBa, 3HIKEHHS XiMi3a-
1ii CiIbCHKOTOCIIONAPCHKOTO BUPOOHUIITBA Ta 3a0pya-
HEHHsI IPUPOJTHOTO HABKOJIHUIIIHBOTO CEPEOBHIIIA.
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HAYKOBO-TIPAKTUYHWH XKYPHAA

Bukinanx ocHoBHoro wmarepiamy. [lompoBi gocii-
JUKEHHA npoBoauiuch mporsroM  2019-2021  pp.
HAa YOPHO3EMi THIIOBOMY Ba)KKOCYIIMHHCTOMY Ha
neci  arpoGionoriunoi  aboparopii  TepHOMiIBCHKOTO
HAIIOHAJILHOTO  IIE/IarOTIYHOTO  YHIBEPCUTETY IMEHI
Bomogumvupa ['Harroka. ¥ gociiai BuciBamu 000u copry
XOpOCTKIBCBKI Y TPhOX BapiaHTaX Ta YOTUPHOX IMOBTO-
perHsiX. Po3MinieHHs TUISTHOK — peHomizoBane. [lroma
o6mikoBoi minstHkE 25 M2, Hacinust 600iB KOHTPOJILHOTO
BapiaHTy 3BOJIOXKYBAJIH BOAOIO 3 PO3PaxyHKYy 2 % Bix
MacH HACiHHS, a JOCIIIHAX — MIKpOOI1OJIOTIYHUMH TIpe-
naparamMu Pu3o60o¢iTtoM Ta PU30rymMiHOM 3riTHO HOpPM
BUpOoOHUKa. MikpoOionoriune 1o6puBo  Puzobodirt
mig 000M MICTHTH CEJIEKLIOHOBaHI tamMu Rhizobium
leguminosarum, PO3MHOXEHI Yy CTEPHIBHOMY TOP(I.
Pusorymin — KOMIUIEKCHHH MIKpOOHHMH TIpermapar Jyis
0000BHX, JI0 CKIIAJTy SKOTO, KPIM INTaMiB a30TIKCYyBaIb-
HUX Oakrepiit Rhizobium leguminosarum (KOMIOHEHT 1),
BXOIWTH ONITHMAITBHA JIUTS BIUTHBY Ha FOBEHUTBHY POCIIHHY
Ta JUIS JKATTEMISIBHOCTI prU300iit KUTBKICTB (i310JI0TIYHO
AKTUBHHUX PEYOBHH OIOJMOTIYHOTO MOXOKCHHS (KOM-
moHeHT 2) [4]. Mikpo0Oiosnoriuni npenapata Puzododit
1 PusorymiH HajiaHi CIiBpOOITHHKaMH [HCTHUTYTY Ciib-
CHKOTOCIIOAAPCHKOI MIKpOOIOJIOTii Ta arporpoMHUCIIOBOTO
BupoOHuITBa HAAH VYkpainu (M. UepHiris).

Copt 6001B XOpOCTKIBChKI 3aHECEHO J10 Jlep:kaBHOTO
peeECTpy COpPTIB POCIHH TPHIATHUX JO TOIIHUPCHHS
B VYkpaini 3 2017 poky. PexomeHmoBaHuii st BHpPO-
myBanHs B Jlicocteny ta Creny Ykpainu. TexHomoris
BUPOIIYBaHHS KyJIbTypH Oyia TUrmoBoro it Jlicocrerry
Vkpainu [16]. BuciBaim 0600u y 8-mijbHIA TONBOBIH
CiBO3MIiHI 03 BHKOPHCTaHHS JOOPHB Ta XIMIUHHMX 3aCO-
0iB 3axucty. Cucrema IODISIAY 338 pOCIMHAMH Iiepenoa-
yaJyia JIMIIe arpoTexHiuHi npuiiomu. Hacinus 60618 copty
XOpOCTKIBChKI OTpUMAaIH 13 JlepikaBHOTO MiIIPHEMCTBA
«Jlocimne rocriogapetio «lloninbebke» TepHOMIIbCHKOT
JICPYKaBHOI  CIJIbCHKOTOCIIONAPCHKOT JTOCIIHOT CTaHIIiT
IHCTHTYTY KOpPMIB 1 ClTbCBKOTO TOcmoaapctBa [lomimis
HAAH (M. XopoctkiB). Ilporsirom BereTamidHOro
Mepiofy OLIHIOBAIH (OpMYBaHHS CHUMOIOTHYHHMX CHC-
TEM IIISXOM MIIPaxyHKy KUTbKOCTI OyJILOOYOK Ha Kope-
HSIX POCIIMH Ta BU3HAYECHHS 1X CHpoOl MacH. BuzHaueHHs
BEJIMYUHU YPOXKAIO 3IHCHIOBAI METOIOM IPOOHUX
MaiinanaukiB [20]. ¥V da3i moBHHX CXOIIB BH3HAYAIH
MIOJIBOBY CXOXKICTB, a Tepes 30UpaHHsIM — BIDKHBAHICTb
pocauH [21]. CraTucTHyHy 00pOOKa TaHHUX 3AIHCHIOBAIH
3a IOTIOMOT OO Tiporpamu Microsoft Excel.

BaxuBMM YHMHHUKOM, IO ICTOTHO BIUIMBAE Ha
MPOMYKTUBHICTE OO00OBHX KyNIBTYp € 3a0e3leucHHs
B3a€EMOBUTITHOTO CHIBKUTTS MK POCIHHOIO 1 Oyib-
OOYKOBUMH OaKTepisMH, IO CIpHse OioNOTidHINA (ik-
cauii Hitporeny Ta nosimniiye a30THe >KUBJIEHHS [6, 22].
3acBoeHHs 0o0Oamu Hitporeny O10JOTIYHMM HUISXOM
MOXITHBE 32 HAsBHOCTI 100pe PO3BUHEHOIO i aKTWBHO
(YHKI[IOHAIBHOTO CUMOIOTHYHOTO armapary.

Bceranosneno, mo Oyab0oukn Ha KopeHsx 000iB
PO3MILLyBalIUCsl HA TOJIOBHOMY KOPEHI 1 Majlu poKeBe
3a0apBiIeHHs, L0 CBITYUTH PO AKTUBHY (ikcaliro

HUMH MOJIEKyJsipHOTO HiTporeHy 3 arMocgepHOro mosi-
Tpsi. OYEBUIHO, CEIIEKTHUBHI IITaMU OyTb00YKOBUX Oak-
TEpiH, 10 BXOIATH JI0 CKJIaIy MIKpOOHHX INperapariB
XapaKTepU3YIOThCS OUTBIT BUCOKUMH KOHKYPEHTOCIIPO-
MOXKHICTIO 1 BIPYJIEHTHICTIO, MOPIBHSHO 3 MiCLEBUMH
HOMYJALISIMA  a30T(DIKCYBaIBHUX OakTepiil. Y TIpyHTI
JIOCITIJTHUX JIJISTHOK HasiBHI MiclieBi pacu Oyi1b00YKOBUX
OaxTepil, SIKi CIIOHTAHHO 1HOKYJIIOBAJIM KOPEHI POCIHH
KOHTPOJIBHOTO BapiaHTYy.

JlocmipkeHHsT THHAMIKU YTBOpPEHHS OyJIbOOYOK Ha
KOpeHeBi# cuctemi (Tabn. 1) Ta HapocTaHHS X MacH
y 600iB, 00pOOIEHIX MIKPOOiOIOTYHIMU MTpeHnapaTaMu
Puzo6odit 1 Puzorymin nokasano, 1mo HaiOuib cgop-
MOBaHa CHUMOiOoTHYHA cucTeMa y (heHomoriuHiit cranii
pOCTY 1 PO3BHTKY 3eJIeHUH 010.

Tabmuns 1
BnuuB mikpo6ionoriunux npenaparis
Ha GOpMYyBaHHS CUMOIOTHYHHUX CHCTEM HA KOPEHSX
000iB copty XopocTKiBebKi, M + m, n =20

. deHoTOTIYHA CTATif POCTY i PO3BUTKY
BapianT PR A P
OyToHizamisi | uBiTiHHS | 3ejieHuid 0i0
KoHTpois 7.4+04 10.8 £0.5 18.4+1.0
0,62+0,05 | 0,88+0,05 | 1,42+0,04
PusoGodir 12,5+0,5* | 16,8+0,7* | 26,0+ 1,3*
1,21 £0,07*| 1,69 £0,06* | 2,37 £0,07*
Przorymin 132+0,6* | 18,5£0,6* | 32,1+ 1.1*
1,31 £0,04* | 1,87 £0,07* | 2,98 = 0,08*

[pumiTka: * — TyT i B HACTYIHHUX TaOJIHILAX, JOCTOBIpHA Pi3-
HUISL 3 KOHTPOJEM; YUCEIBbHUK — KUIBKICTH OyIbOOUYOK, IITYK;
3HaMEHHUK — Maca Oyap0090K, T.

Bceranoeneno, mo 3a 00poOku HaciHHS 000iB
Puzoboditom Ta PuzorymiHoM 3pocTasia 4MCENbHICTh
Oynp00UOK Ha KopeHsX pociuH B 1,7 Ta 1,8 (OyToHiza-
ist), 1,6 Ta 1,7 (uitinus), 1,4 Ta 1,7 (3enenuii 610) pasu.
Mikpo0iosoriuHi mpernaparty iCTOTHO BITMBAJIU TaKOX
1 Ha TIOKa3HHUK cHUpoi Macu OynpOouok. Tak, y deHo-
JIOTIYHIN cTajii OyToHI3alliss Maca CHUpUX OyIb004OK
POCIMH JOCHTITHUX BapiaHTIB MOPIBHSIHO 3 KOHTPOJIEM
3pocrtana Ha 95,2 (Puzobodir) ta 114,5 % (Pusorymin),
BiJINOBiTHO, IBITIHHS — 92,0 Ta 115,5, 3eneHoro 600y —
66,9 Tta 109,9 %. HailiinTeHCcHBHIlNIE HapocTajga maca
Oyab00UYOK TOPIBHSIHO 3 KOHTPOJIEM JO (PEHOJIOTIYHOT
craii uBitiHHA. KommiekcHuid Gionpenapar Puzorymin
edexTuBHime, mopiBHsAHO 3 Pu3o0odiTtoM, BIIMBaB HA
MOKA3HUKH KIJIBKOCTI Ta Macu OynbOodok. Binomo, 1o
Oiosnoriuno aktuBHI pedoBuHU (BAP) perymorots pos-
BUTOK Oynb0040K [6, 22]. Jlo cknany Pusoryminy, Kpim
pu300i#, BXoaaTh BAP, 110 BiAMOBIHO TTO3HAYMIIOCS HA
(dhopMyBaHHI CHMOIOTHYHUX CHCTEM Ha KOPEHSIX POCIIHH
3a3HAYCHOTO BapiaHTYy.

3a nii MikpoOHuX mpemnaparis Puzo6odit i Puzorymin
Oynb00ukM Ha KOpeHsX O000iB Oynu KpyNHIIIUMH
(Tabn. 2). Maca oaniei OyabOOYKHM B 1HOKYJIHOBAHHX
pocnuH 3pocrana Ha 15,5 ta 18,4 % y cranii OyToHi-
3amii, 23,4 ta 24,0 — cramii nsitiaas 1 18,0 Ta 20,2 % —
craii 3eneHoro 600y.
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Ta6mmi 2
Bnius mikpo0iosioriyHux npenaparis Ha Macy
ofHi€l Oy1b004KkM (Mr) HA KOpeHeBill cucremi 000iB
copry XopocTkiBcebki, M+m, n=20

. DeHosI0TiYHA CTAisl POCTY i PO3BUTKY

Bapiaut P .. o,
OyToHi3amisi| uUBITIHHA 3es1ieHUil 0i0

KonTtpons | 83,8+ 1,2 81,5+1,5 77,2+ 1,6
Puzobogdit | 96,8 £ 1,4* | 100,6 + 1,6* | 91,1 +14*
Puszorymin | 99,2+ 1,6* | 101,1+1,4* | 92 8+1,1*

Bapro 3a3HaunTH, 10 Y POCIHH KOHTPOJBHOTO Bapi-
AHTY B ()EHOJIOTIUHIN CTaIIl pOCTY 1 PO3BUTKY 3eJICHHI 010
MoYaBcs Ji3uc OyTLOOYOK, IO BiMOBIJIHO BIUIMHYJIO Ha
MOKA3HUK Macu ojHi€i Oymp004ukn. MikpoOHI mpenaparu
PuzoGodir i Pusorymid cripusiroTh TpUBaJIOMY (YHKITIO-
HYBaHHIO CUMOIOTHYHHX CHCTEM Ha KOPEHsIX 000IB.

CrTifiKiCTh POCIIMH BITPOJIOBK BereTallii 0 Hecrpu-
STIUBUX YMOB HaBKOJHIITHHOTO CEPEIOBHIIA Ta IIKOIO-
YUHHOT JIii pI3HOTO POy MATOTCHIB € OTHUM 13 HalBaX-
JMUBIMINX TOKa3HWKIB Ul BHPOILIYBAHHS KYJIBTypPHHX
pocauH. BeranoBieHo, 1m0 MikpoOionoriHi mpenaparu
Ha OCHOBI a30T(iKCyBaJbHHX OaxTepii Puzobodirt
1 Pusorymin migBumyBanu ¢iToiMyHITET pocauH 600iB
Ta iX CTIHKICTb MO HECHPHUSITINBUX YMOB. BrKuBaHHSI
POCIIMH, 10 BUPOCIH 3 IHOKYJIbOBAHOTO HACIHHS, 3a
BETCTALliI0 301IBIINIIOCS MOPIBHIHO 3 KOHTPOJIEM Bif-
noBijHO Ha 9,2 1 13,4 % (Tabm. 3).

Tabmuns 3
B mMikpo6iosioriyHux npenaparis Ha
BUKUBAHHS POCIUH 000iB copTy XOpOCTKiBChKI
BIPOOBK Bererauii, M+m, n=16

Kinbkicrs KiapkicTe | BxkuBanus
Bapiaut | npopoctiis POCJIMH Tlepe/ | POCJUH 3a
T/ 30UpaHHAM, | Bereramilo,
: ./ m>? %
Konrtpons 32+0,8 25+0,6 78,1
Puzobodit | 34 +0,7 29+0,5* 85,3
Puzorymin | 35+0,6* 31+0,6* 88,6

OTxe, 3a IHOKyIALIi HACIHHSI MiKpOOiOJIOTiYHUM
npenaparoM PU30ryMiH, pOCIUHH MPOTATOM BereTaiii
3[IaTHI MAKCUMAaJIbHO MPUCTOCOBYBATHUCH JI0 3MiHH MPH-
POJHIX YUHHHUKIB 1 BIDKUBaHHS 0001B 3a3HaUE€HOI0 BUIIE
BapiaHTy B MOPIBHSHI 3 IHIIUMH € MAKCUMaJIbHHUM.

BaxxnuBuM kputepiem oiHku opMyBaHHS Ta PyHK-
LIOHYBaHHS CUMOIOTHUYHHMX CUCTEM OO0OOBUX KYJIBTYD
€ HAaCiHHEBA NPOJYKTUBHICTH [22]. 3acTOCYyBaHHS BUCO-
KOe(EeKTHBHUX IITaMiB OylbOOYKOBUX OakTepil s
IHOKYJISILIT Cy4acCHUX COPTIB 3epHOOOOOBUX KYIBTYP
MiABHUINYE TX TpoayKTuBHicTH Ha 10-30 % i 30imbInye
BMICT OUIKIB y 3epHi Ha 2—6 %, HaBiTh, 3a HasIBHOCTI
B IPYHTI MOMYJISALINA a0OpUTeHHKX, a00 paHille iIHTPOY-
KOBaHUX pu300ii [23].

Brutue OionpenapariB Ha MPOAYKTHBHICTh Ta OCHOBHI
eJIEMEHTH YpOo)karo 0001B pejicTaBieHo y Tabmuii 4. Ha
gac 30MpaHHs ypOyKalo 3epHA BUCOTA cTeOlIa POCIIHH 3a

E®PEKTUBHICTb BUKOPHMCTAHHA. ..

00poOku Hacinus Puzobogitom Ta Puzoryminom Oyma
oimpimoro Ha 11,3 ta 12,3 % NOpPIBHAHO 3 KOHTPOJIEM.
[Ipu MexaHi3oBaHOMY 30MpaHHI BPOXKAK BAKIMBUM
MOKa3HUKOM, KM HEOOXiJIHO BpaxOBYBaTH, € BHCOTa
MPUKPITUICHHS HWKHLOTO 000y Ha cTeOai pOCIUHH,
OCKIJIBKM BHCOTa 3pi3y crebiia KOMOAWHOM 1CTOTHO
BIUIMBA€E HA BTPATH HACIHHS IPHU 30MpaHHI BpOXKaio. 3a
00poOKHK HaciHHS mepen ciBOOw Pu3orymiHoMm BH3Ha-
YEHO CTAaTHCTHYHO [ocToBipHUI mpupict (12,9 %)
3a3HAUCHOrO BHUINE MOKA3HUKA. 3a Jii MikpoOiojoriu-
HUX TpenapatiB Pu3o60o¢it i PU3oryMmin akTuBi3y€eThCs
(ma 14,0 Ta 30,2 % mopiBHSAHO 3 KOHTPOJIEM) IpOIEC
¢dbopmyBaHHs 000iB Ha pocCiiMHAX, 1[0 MA€ ICTOTHE 3HA-
YeHHS IS 301TBIICHHS BPOXKaro HACiHHA. BeraHOBIIEHO
CYTTEBE TIBUIIICHHS HACIHHEBOT MMPOAYKTUBHOCTI 000iB
Ha 4,1 (abo 14,4 %) ta 5,9 w/ra (a6o 20,8 %) 3a BIUIUBY
Puzo6odity Ta Puzoryminy.

Tabnuus 4
BB Mikpo6iosioriynux npenapariB Ha HACIHHEBY
NMPOAYKTHBHICTH TA eJIeMeHTH CTPYKTYPH YPOKaI0
000iB copty XopocTkiBebki, M = m, n =20

Puzotodir
141,8 +£2,8%*

IToxa3nuk

BHCOTa cTebIa,
cM
BHCOTa
KpITUTEHHS
HIDKHIX 000i1B,
cM
K-CcTh 000iB Ha
pOCIHHI, IIT.
ypoxai

3epHa, Iy/Ta,
HIP,. 1,3

Koutpoan

1274+ 2,8

Puzorymin

143,1 + 3,9*

41,7+2,1 | 47,1 +£2,1* | 42,8+ 1,4

10,9+0,8 | 142+0,7* | 12,4+0,7

28,4 34,3 32,5

T'onoBHI BucHOBKHM. MiKkpo0ionoriyHi mnpemnaparu,
BUTOTOBJICHI Ha OCHOBI Rhizobium leguminosarum
Pu3o6o¢it i Pusorymin icTOTHO BIIHMBAIOTH Ha (op-
MyBaHHS a30T(IKCyBaJIbHUX cHUCTeM Yy 000iB copTy
XopocTKiBchbki Ha (DOHI IMIJTBHOT TOMYJISIIi MiCIIEBUX
pac Oy;b00YKOBUX OakTepiit 600iB, MiABUIIYIOTh (BiTOi-
MYHITET POCIIUH 1 iX CTIHKICTh 10 HECIIPUATIMBUX YMOB
HaBKOJIMIITHHOTO CEPEIOBHIIIA.

3a paxyHOK J00pe c(hOpMOBaHHUX CHMOIOTHYHHUX
cucteM Rhizobium leguminosarum — Faba bona Medic.,
OUTBIIIOTO BW)KMBAaHHS POCJIHMH IPOTITOM OHTOTCHE3Y
BCTAHOBJICHO CTATUCTHYHO JOCTOBIpHE 3pOCTaHHSA
HACiHHEBOT NPOAYKTUBHOCTI 000iB cOpTY XOPOCTKIBCHKI
3a Jii MikpoOHUX TpenapatiB Puzo6o¢it 1 Puzorymin
32 BHUPOIIYBaHHSA Yy IPYHTOBO-KJIIMAaTHYHUX YMOBax
Tepnoninbebkoi oOnacti (3axiguuit Jlicocren Ykpainm).
[Mpupict ypokato HaciHHS cTaHOBHUTE 4,1 (abo 14,4 %)
Ta 5,9 wra (abo 20,8 %) Ha QoHi mIiIbHOT TMOMYJISIIi
MicUeBUX pac Rhizobium leguminosarum.

KomrutekcHuit Giomnpenapar PuszorymiH, skuii Kpim
pu300iiB MicTuTh BAP (aykcuHM, IMTOKiHIHH, aMiHO-
KHUCJIOTH, TYMIHOBI KUCJIOTH), MIKPOEJIEMEHTH B XeJaTo-
BaHil (hopMi Ta CIIOIYKH MaKpPOEJIEMEHTIB y CTapTOBUX
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Exonoriuni naykn N 2(41) H HAYKOBO-TIPAKTUYHHI JKYPHAA

KOHIICHTpAIlisAX, e(QEeKTUBHIIIEC BIUIMBAE HA JIOCHI/DKY- BHKOPUCTAHI  CITbCHKOTOCTIONAPCHKUMH  ITiIITPUEM-
BaHi MOKAa3HMUKH MOPiBHIHO 3 Przoboditom. CTBaMH IIPU PO3pOOIIi TEXHOIOTiH BUpOITyBaHHS 000iB

IlepcneKTHBH BUKOPHCTAHHS Pe3y/IbTaTiB aocii- y 3aximHomy Jlicocremy Ykpainu mist OTpEMaHHS BUCO-

JUKeHHsl. Pesynbrard  JOCHiDKEHHS MOXYTh OyTH KHX YpOKaiB €KOJIOTTYHO Oe3MeYHOT MPOITyKITil.
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