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Ha ocHoBi gaHux Jritepatypu i pe3yabTaTiB BJACHUX MOCJIiAMKEHb IIPOAHAJII30BAHO POJb (DiTOJTEKTUHIB
Ta Aia30Tpo(HUX MIiKPOOPraHisMiB AK MOJi(pYHKIiOHATBHMX KOMIOHEHTIB IIiJi Yac CTBOPEHHS HOBUX
JeKTuHOAKTepiaJbHUX KOMIIO3MIIIA 3 MeTOH MIPAaKTHUYHOTO BUKOPHCTAHHSA B arpobioTexHoJIOrii.
diToseKTHAM IpUTaMaHHa pPisHOMaHiTHA 6iosoriuHa akTuBHiCTE (6ioedeKTopHA, aganToreHHa, picTpery-
JATOPHA, QYHTINMIHA, KOMYHIKaTUBHA) III0JJ0 KOMIIOHEHTIB CUCTEMHU « POCAUHA—TPYHT—MiKpoopraHiamm»,
AKa BUABJIAETLCA HaA PIBHUX piBHAX opraHisamili (MoJeKyJApHOMY, KJIITHHHOMY, OpraHisMeHOMY I
cucTeMHOMY) Ta (QYHKIIIOHYBaHHA arpodiTorieHosiB. PusobakTepii copaBIAOT: KOMILIEKCHY ITO3SUTHUBHY
Iiro Ha pocauHU i I'pyHT. BusHauanpbHuUMU cepen nmux epeKTiB € 3gaTHICTL A0 (ikcallii MoJIeKyJIaApHOro
a30Ty aTMoc(epu, CHHTEe3 PEUOBUH 'OPMOHAJIBHOI i1 aHTHOI0OTUUYHOI IPUPOAM, MOOiIi3aIlisd BaK KOPOSUMHHNIX
crmoayk ¢ocdopy Ta pOsKJIASAHHS MIKiAJIMBUX XiMiuHHUX pedoBUH. [lokazaHO IIEePCIEKTHUBHICTh HOBUX
0ioJIOTIiUHMX KOMIIO3UILifi KoMIJIeKCcHOI Jii Ha ocHOBI cmenmudiuyamx JeKTHUHIB 1 apiasorpodHUHX
MiKpoopraHiamiB Aja TigBUINEHHA peasisaiiii MpoAyKTMBHOTO MOTeHIiaay cuMOiosiB i acomiarmiii,
amanTaliiHol IMJIaCTUYHOCTI ¥ 3aXUCTY POCJUH Ta MOJIMIIIeHHA eKOJIOTil I'PYHTIB.

Knwouosi cnosa: pitoneKTunm, 1iazoTpodu, JeKTUHOAKTepiaabHi KOMIIO3UILil, arpodiToIieHO3H:.

AXTyasibHUM 3aBJaHHAM Cy4acHOI arpobio-
TeXHOJOTii € cTBOpeHHA e()eKTUBHUX BUCOKO-
iHTerpoBaHUX MiKPOOHO-POCIMHHUX CHUCTEM 3i
cTabiTbHUM pPiBHEM peaJtidallii TpOAyKTHUBHOTO
MOTEHIliaJly Ta PO3pPO0JeHHSA BUCOKOE(hEeKTUB-
HHUX pecypco3bepiralbHNX arpoTeXHOJIOTiH,
AK1 3MOKYTh 3a0€3IIeUNTH He TIIbKI OJePIKaH-
HA BHUCOKHUX CTaJUX YPOKAIB CiIbChKOT'OCIIO-
JIapChbKUX KYJBTYP, a i PO3IINPeHe BiATBOPEH-
HA PoaiodocTi I'pyHTiB. CTBOpPEHHA TaKUX TeX-
HOJIOTi# Mae mepenbavaTy BUPIIIeHHA IPO0IeM
TpaHcdopmarii B rpyHTi rymycy, asory, ¢doc-
dopy Ta iHIMX TOKUBHUX €JEMEHTIiB. ¥ IIPO-
Imecax TpaHcdopMaIlili asoTy B I'PDYHTL BasKJIUBY
POJIB BiirparoTh MiKpooprauismu, ki Bigmosi-
JIalTh 3a TaKi mporecu, IK amMoHi(ikarisa, mHi-
Tpudikaiisa, asordikcarmia, geHiTpudiraia.
OxauM i3 pecypciB migBuilieHHA Ta cTabisiisa-
il OTPOAYKTHUBHOCTI CiIBCHKOTOCHOTAaPCHKUX
KYJbTYP i BiATBOpPeHHS, 30eperKeHHsa i moJin-
IIIeHHs POAIOUOCTiI I'PYHTIB € 3acTOCyBaHHSA
MiKpoOHUX O6ioTexHOoJOriH [1-7] Ta mpupogHUX
peryasaTopiB pocty pocaut [8—10] (puc. 1).

BakrepianbHi moOpmBa Ha OCHOBi I'DYHTO-
BUX MiKPOOpPTraHi3MiB 3 arpOHOMiYHO KOPUCHMU-
MU BJIACTUBOCTAMU, 30KpeMa pru3odaKTepii, —
€KOJIOTIYHO YMCTHUH IPOAYKT KOMILJIEKCHOI mii.
Po3pi3HAIOTE AeKilbKa CKJIAJOBUX MeXaHi3zMy
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TMOBUTUBHOTO BILJINBY pPU300aKTepiil Ha pociu-
HU i 'PYHT:

e IiABUINEHHSA PiBHA HAAXOMKEHHS aTMO-
cepHOro a30Ty B POCJAUHU i 'PYHT 3a PaXyHOK
dyHKIiOHyBaHHA OaKTepiaJbHUX HiTpOreHas,
1110 KOMIIeHCY€ BTPATU I'PYHTOBOT'O a30TY, AKUMI
TIOTJIMHAETHCS POCJMHOIO B MIpoIleci Bererarrii
[2, 4, 5];

e TpaHchoOpMAaIid BaKKOPO3IUMHHUX CIIO-
JyK, Hacammepen PochopHUX, y JETrKO 3aCBO-
IOBaHI POCJIWHOIO 3aBAAKYN (PYHKI[IOHYBaHHIO
baxTepianpHUX hocdharasz [11, 12];

o MiABUINEHHA acUMinAILii HiTparis [2, 13].
Hitpur, mo Bupminsgerbca OaKTepiaJlbHUMHI
KJITHHAMU B IIPOIleci IXHbOT'O HiTPaTHOTO AU-
XaHHs, B3a€EMOJi€ 3 POCAMHHUM MeTa0O0JIiTOM
(MOKIUBO, 3 aCKOpbaToM), 110, V CBOIO 4Yepry,
MOJKe iHIYKYBaTH CUHTE3 ayKCUHIB Y POCJINHI;

e CTUMYJIAIISA CUHTE3y MiKpoopra"izmamu
(¢izioyoTiuHO aKTMBHUX CHOJYK (TOPMOHIB, Bi-
TaMiHiB, aMiHOKHCJIOT TOII0), AKi 3AiCHIOIOTH
TOPMOHAJIbHY PETYJSAIiI0 POCTYy U PO3BUTKY
pocauH [14-19]. IlocuyieHHA pO3TaNyKEHHS
KOpiHHA Ta 30iJbIlIeHHA iXHbOI aKTUBHOI ab-
copOyBaJIbHOI IOBEPXHi 3a PaXyHOK MiKpPOOHIX
MeTaboaiTiB, 30KpeMa (piTOrOPMOHIB ayKCHHO-
BOI IPUPOAU, CIPUAE IMOBHIINIOMY 3aCBOEHHIO
POCIMHOIO MOKUBHUX PEUOBUH i3 I'pyHTY. IIpo-
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MikpOoBGHi
BioTexHonorii [(+-7]

Mpsimi NO3UTUBHI

dikcauis MoneKkynspHoro asoTy
[4,5,7, 13, 34, 38];
HeHiTpudpikauis [2, 13];
TpaHccopmauis HeaoCTYNHUX

pPEeYOBUH—rOPMOHIB, BITAMIHIB,
amMiHOKMCNOT Ta iH. [14-19];
biopemegaiauis [31-33];

¥ CriikicTb g0 cTpec-thakTopis [29, 30]

_BakrepianbHi gobpusa
[1-3,6, 7, 13, 22, 35, 37, 39]

/\

OnocepepkoBaHi
edekTn Ha chnMHy, 'PYHT MO3UTUBHI edhekTn

BioKOHTpONb 3apaeHHst POCNUH
nartoreHamu [24-28]: EHao-
- CUHTE3 aHTUBIOTUYHINX

exsomeTaboniTu
ET?;H;;; cnonyk choceopy PEYOBIH (dJIEHaH?MHFB. POCAUH,
CunHTe3 BionoriyHo akTUBHMX cARSnocRpI A .. MKPOO YRR
- CUHTE3 aHTUrpuBKOBMX [41-47]

cnonyk (ankinnipon ToLLo) [14, 15]

Perynatopu pocTy pocnuH

N

CUHTETUYHI  NPUPOAHI

Komnnekeu (komMno3uii) 6iofnoridHO akTUBHUX PEYOBUH | arpOHOMIYHO
KOPUCHNX pU30ChepHMX MIKPOOPraHi3MiB [1, 20, 40, 65, 97, 98, 104]

Puc. 1. llngxu migBUIEeHHS MMPOAYKTUBHOCTI arpo@iToneHosis

HUKHEHHS KOpPeHiB Ha Oijbiry rambuny (oco-
0simBO 3a AediluTy BoJIOTH) Ta H0Ope posrasy-
JKeHa KOpeHeBa CucTeMa, II0 € OiJbII IIPUCTO-
COBAHOIO 10 BUKOPUCTAHHA I'PYHTOBOI BOJIOTH,
Y TOMY YMCJi i1 y BepXHiX TOPUBOHTAX I'PYHTO-
Boro npodisro. OKpim TOrO, TOPMOHU, IIIO ITPO-
IYKYIOThCA OaKTepiAMu, iHAYKYIOTH CHUHTE3
mepMeasu 1 HiTpaTpeayKTasu B POCIHAX

¢ 3JATHICTh MiKPOOPTaHi3MiB 10 CHHTE3Y eK-
30I0JIicaxapuiiB — CIIOJYK, IKi IMopsax i3 Buco-
Koio Giosoriunoio aktuBHicTioO [20, 21] MaTh
BHCOKY CTYIIiHb B’SI3KOCTi ¥ pO3UMHAX, 1110 3a0e3-
meuye 0aKkTepiAM TiCHUI KOHTAKT i3 POCIMHHU-
MU TKAaHWHAMU ¥ YacToOuKaMu I'pyHTY [22, 23];

e KOJIOHiBaIlia pusocepu Ta OiIOKOHTPOJL
3apa’KeHHsA POCJINH ITaTOreHaMU 3aBASKY 3/1aT-
HOCTi 0axTepili 1O CMHTEe3y PeUuoBUH aHTHOio-
TUYHOI i PyHTinuaHOI Aii [24—28];

e CTIHKIiCTDL POCHMH OO0 a0ioTHUYHUX (PAKTO-
piB cepemoButia [29, 30];

e 3MiHAa NPOHUKHOCTI MeMOpaH KJITHUH KO-
PeHeBUX TKAHWH Ta HNiABUINEHHA PiBHA IOTJIN-
HaJBHOI 3aTHOCTI KopeHiB [2, 13];

e 3MATHICTH O PO3KJIAJAHHS XiMiuHHX pe-
YOBUH — 3a0pPyIHIOBAYiB I'DYHTIB — TeTpairi-
aHOHiKeJaTy, aso0eH30Jy, TOJIyaTy, OeH30aTy
oo [31—-33] saBAAKM HasBHOCTI B OaKTepi-
aJIbHIiN KJiTuHi maasmin 6iomerpagarii KceHo-
6iotukis, Hanpukriaas RP4:TOL, 3 meToo 6io-
pememialii rpyHTiB.

Or:xe, pusobakTepii cIpaBIaAOTh KOMILIEK-
CHUY BILJIMB Ha POCJIMHU i I'PYHT i3 fOMiHyBaH-
HAM TeBHOI Ail B TUX YU iHIIUX yMOBaX POCTY
pOCJIUH.

CyrreBuM a30T(hiKCcyBaJIbHUM HIOTEHI[IaJIOM
XapaKTepusyoThea 0yaIb00UKOBi OakTepii, AKi
YTBOPIOIOTH CUMOiOTUYHI cucTteMu 3 6060BUMU
pocJIMHAMU Y BUIVISAAL KOpeHeBUX OyJILOOUYOK,
a TaKoOXX I'PYHTOBiI pusocdepHi MiKpoopraHis-
mu (Azotobacter, Enterobacter, Agrobacterium
Ta iH.), AKi 3MaTHI 10 CHHTE3y picTperyaaTrop-
HUX (TOPMOHH, BiTaMiHM, aMiHOKKCJIOTH TOII[O)
i anTuGioTMUHUX (cumepodopu, PeHaH3UHU Ta
iH.) peuoBUH, (piKcallii MOJIEKYJIAPHOTO a30Ty,
MoOirizalii HeZOCTYIIHMX POCJIMHAM CIOJYK
dochopy, Giopemesiarii Tommo [14, 15, 34].
Haiinomupenimmum y 'pyHTax, 0cO0JIUBO OaraTux
Ha opraHiuHy pedoBUHY, € Azotobacter chroo-
coccum [35]. AKTuBHiI KyJabTypu asoTobakTe-
pa 3B’a3yi0Th 15—20 MI MOJIEKYJISTPHOTO a30Ty
B po3paxyHKY Ha 1 r BUKopucTaHoi opra"miunoi
pedoBUHU. [HTPOAYKITiA aszoTobaKkTepa B Kope-
HEBY 30HY 03UMOT0 JKUTa crpuAia GopMyBaHHIO
aKTUBHOI a3oT(PikcyBaIbHOI acoriamii — azoTo-
0aKTep-o3uMe JKUTO, IO MHiATBEePIKYyEThCS
36isgbnieHuAM (B 2,4—3,6 pasa) HiTporeHasHoi
AKTUBHOCTI B KOpeHeBilf 30HI IIiel KyJbTypu
[36]. Okxpim ToTO, IIi OaKkTepii 3HaTHI IPOAYKY-
BaTH HUBKY CIIOJIYVK, IKi CTUMYJIIOIOTH PiCT poc-
JUH, — BiTaminm, rerepoaykcuH, ridepeJis,
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a TaKOXX DPEYOBUHY, IO HAJIEKUTH A0 I'PyHU
aHiCOMIIMHY i MpUTHiYye PO3BUTOK (piTOIaTo-
reauux rpubis [14, 15].

PesysbpraT;t HaAmmMX [JOCIHi)KEHH TIOKA3y-
IOTh MOJKJIMBICTH OJEPIKAHHA 3 IIPUPOTHUX
IoKepes (IpyHT, pusocdepa POCIMH) METOIOM
aHAJITUYHOI ceJieKIlii MPUPOJHUX EKOJIOTiuHO
Oesmeunux (GopM e(eKTHBHUX Iia30TPOPHUX
MiKpooprauismiB, AKi XxapaKTepu3yHOTbCS CYT-
T€EBUM a30T(PiKCyBaJIbHUM TIOTEHIliaJoM fAK
B yMoBax in vitro, Tak # in situ [37, 38]. 3a
mepennociBHOI iHOKYJIAIil HaciHHA 3epPHOBUX
KyJbTYyp (OIIeHUNA Apa W o3mMa) IUMU [ia-
3oTpodhaMu TigBUITyBaJIacsd 3€PHOBA IPOAYK-
TUBHICTh POCJUH i IMOJIIITyBaJIUCA MiKpobio-
JIOTiuHi TOKasHUKM TI'PYHTY (80ijbITyBajacs
YyuceJbHICTH Ta (hi3iosoriuHa aKTUBHICTH arpo-
HOMIUHO KOPUCHOI Ipynu aszoTdikcyBaJbHUX
MiKpooprauiamiB), IO JaJjio0 3MOTY 3ampoIo-
HyBaTH OAWH 3i CII0COO0iB BUPOIIYBAHHS SPOI
OINeHuIli, AKUA mepenbavae OGaKTepusalliio
HaCiHHA IIepea TOCiBOM HOBUM IIITAMOM aK-
TUBHUX i epeKTUBHUX Hia30TpPoPHUX OaKTe-
piii [39]. IItam Azotobacter chroococcum T79
(puc. 2) 0yJi0o oep:KaHo METOAOM aHaJiTUUHOI
ceJIeKIlil 3 vopHodeMHOro rpyHTy IlonraBcbkoi
obJiacti y Bigmimi cumbioTmunoi asorgdikcarrii
Iacturyrty ¢isiosorii pocaus i remeruku HAH
Vxpaiuu [37]. ¥V pasi Gakrepusariii Hacinusa
OIIeHuIi apoi copTy «PauHa 93» UM 1IrraMmom
(mosboBi JocaimsKeHHs) asoT(dikcyBaibHa aK-
TUBHICTh PU30CHepHUX MiKpOOpramisMmiB mif-
BuImlyBayiaca B 1,2 pasa, yposKail 3epHa IIIIIe-

Huii — g0 10% [38—40]. ¥V kombimairii mramy
A. chroococcum T7T9 3 immumu giaszorpodamu
(Agrobacterium) mpupict yposkaio 3epHa cTa-
HOBUB 6sm3bKo 19% [40]. Tako:x mokasaHO,
10 OOTIPUCKYBAHHSA POCJIMH IPOTATOM BereTa-
mii cycmensiero A. chroococcum TT79 cyrreBo
SHII)KYBAJIO CTYIIiHHP PO3BUTKY B3aXBOPIOBAaHb
ToMmatiB (piTodTOoposy, anbrepHapiosy) [41].

Kynasrypu O0yIB00UKOBUX OGakTepiit
Bradyrhizobium japonicum 6346 i Rhizobium
legsuminosarum bv. viciae 24006 (puc. 2) — Bu-
COKOAKTUBHI I e)eKTUBHI ¥ cuM0biosi 3 pocan-
HaMHX COi Ta TOPOXy MiKpocuMMOiOHTH, AKi 3a-
CTOCOBYIOTH JJIS BUTOTOBJIEHHA OaKTepiaTbHUX
ITOOPUB IJIs IIePEeaIIoCiBHOI iIHOKYIAIil HaciHHA
nux pocyuH [20, 42].

OpuuM 3i mIAxiB omTuMmisarii a3soTHOTO
JKUBJIEHHA POCJUH Ta IMiABUIIEeHHA IXHBOI IIPO-
OIYKTUBHOCTI € BUKODHUCTAHHSA DEUOBHUH PicT-
peryiaoBaJbHOI mAii, mepemyciM IIPUPOITHOTO
MOXOIKeHHsA, — MeTaboJiTiB pocauH i MiKpo-
oprauismis [8-10, 41-47] (puc. 1).

DiTONIEKTUHN — TPOAYKTU POCIUHHOTO Me-
TabosrizmMy, AKi BUABJIAIOTH OaraTOrpaHHy [Iif0
Ha KOMIIOHEHTH CHUCTEMHU <«POCAMHA—TPYHT—
MiKpooprauismm» (puc. 3). YHiBepcaJbHiCTH
JIEKTUHIB OXOILJIOE IITUPOKE PO3IMOBCIOAMKEHHSA
ix y mpuponi Ta 3sHaUHUI cHeKTp Oiosoriuxoi
aKTUBHOCTI. IM IpUTaMaHHA TOKCHYHA, TOPMO-
HOIIOAiOHA 1 MiTOreHHa aKTUBHICTL. YHiKaJIb-
HY 3IaTHICTBH JIEKTUHIB AK PEryJJATOpPiB MeTa-
0OJIiUHMX IIPOIECiB IIIMPOKO BUKOPUCTOBYIOTH
y MeOUWIIWHiI, OOJHAK POOOTH 3 MTPAKTHUUHOTO

Baxmepianvhi komnonenmu

Azotobacter chroococcum T79
— BUCOKOAKTUBHUH, edeKkTuBHUH [37-40];
—33,7-45,0% 3sB’asysauna 3 A3II[100, 101];
— 3a MOHOIHOKYJIAIil mpupicTt 3epua m10 10% ,
3a 6iiHoKymamii — mo 19% [38—-40];
— cuHTe3 6ioI0TiuHO aKTMBHUX peuoBuH [14, 15, 18];
— CUHTEe3 aHTUOIOTUYHNX PEUOBUH, SHUIKEHHS CTYIICHS
yPparKeHHs POCJIUH XBOPOOaMMU I/ uac OOIPUCKYBaHHS
[41]

Bradyrhizobium japonicum 6346
Rhizobium leguminosarum bv. viciae 240 6:

— BUCOKOAKTUBHi,KOHKYDPEHTOCIIPDOMOKHI, epeKTUBHI

[20, 42, 43];

— 70-80% cmopiguenocTi go nexTuny pocuaus [99];
— 3a MOHOIHOKYJIAIil MPUPIiCT YPOKaIo HaciHHA 6000BUX

pocaui — 12-15% [20, 42, 43];

— cuHTe3 6i0JIOTiYHO aKTMBHUX PEUOBUH Ta aHTUOIOTHY-

HUX CIOayK [14, 15]

ANTropuTM CTBOPEHHS JIeKTUHOAKTEPiaJbHUX KOMITO3UILii

1. MakcumasbHA KOMILJIEMEHTAPHICTh JJEKTUHY Ta 0aKTePiii € OCHOBOIO CTBOPEHHSA
JeKTUHOaKTepiadbHUX KommoauItii [99—-101].
2. JlekTuHOAKTEpiaIbHA KOMIO3UIIiA CKIASAETHCA 3 KOMILJIEKCY «0aKTepii+aIeKTmH »

Ta BisbHOTO JeKTHHY [101].

3. lanTeH NeKTUHY MOXKe KOperyBaTu e(peKTUBHICTD il KOMIIO3UIIil 3a paXyHOK
3B’A3yBaHHA AK 3 IEKTUHOBUM, TaK i 3 6akTepiasbHuM KoMnoHeHnTamu [101-103].

Puc. 2. XapakTepucTuka 6axkTepiaJbHIX KOMIIOHEHTIB
i aIrOpUTM CTBOPEHH JJeKTUHOAKTEPiaIbHUX KOMITO3HMILii
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Ob6npuckyeanns nid wac 6ezemayii:
3HUIKEHHSA CTYyIeHA ypasKeHOCTi
(diromarorenamu [41, 71, 72]
(6ioTuuHUH QaKTOp)

3pocTaHHA €HJOTeHHOI JEeKTUHO-
BOi aKTHMBHOCTi Ta BMicTy (hsraBo-
HOimiB y 1mpopocTKax [58]
(Y®-onpominenus, abioTuuHmi
daxTop)

KonrakTHa B3aemogia 3:

— as3oTdikcyBaJbHUMUN MiKpoopra-
Hismamu (arperamia 6Gaxkrepin
y pusocdepi pocaun) [99-101];

— ¢itonmarorenHEuMEU rpubamu (Ipu-
THiYeHHS IPOPOCTAHHSA CIIOP i pocTy
(diromarorena) [70]

— 80inpIeHHsa BMicTy cymapaoi PHE [57];

— eHJIOTeHHOI JIEKTUHOBOI, KaTajaasHoi i mepo-
KCHUa3Hoi akTUBHOCTI [57, 59, 61, 64];

— IMiABUINIEHHSA PiBHA €HJOTeHHUX IIUTOKiHi-
HiB i aykcuHiB [62];

— axkTuBania kommnoHeHTiB IOK-okcugasuoil
cucTeMI KOHTPOJIIO (IepoKcuaasu, (paaso-
HOiniB) [59];

— migBuMeHHA BMicTy XJiopodiny [61, 65];

— TigBUITEeHHS IPOAYKTUBHOCTI pocauH [60,
65, 66]

Ilepednociéna 06pobra HACIHHA:
— peryJidAlida IpopocTaHHsa HaciHHA [56];
— aKTUBaIlisg pocTy, (DOPMYBaHHA Berera-
TUBHOI Macu, pusoreunes [60, 65, 66];
— BIJIUB Ha YUCEJbHicTh 1 @isiosoriuny
aKTUBHICTH as30T(hiKcyBaJIbHUX OaKTepiit
[42, 43, 60, 65, 67, 68, 69];

— picTakTHByHOUYa aKTUBHICTH pu3ochepHOTO
I'pyHTY [65, 69]

Puc. 3. EpeKTH BILINBY €K30T€HHOTO JIEKTHHY
HAa KOMIIOHEHTH CHCTEMU «POCJIMHA — I'PYHT — MiKPOOPraHi3Mu»

3aCTOCYBaHHA MIPOTEIHiB IBOro KJjacy, AKi 0
OOI'PYHTOBYBAJIM BUKOPHCTAHHA IX B arpobio-
TeXHOJIOTi1, TiIbKU posmouaTo. Posib IeKTUHIB
I POCAMHHUIITBA TOJIATAE€ Y BUKOPHUCTAHHI
YHUCTUX PEYOBHUH a00 JIEKTHMHOBMICHUX €KCT-
PaKTiB JiA peryiaioBaHHA (QisiosorivuHUX mIpo-
meciB y pocamHax i MikpoopraHiamMax 3 MeTOO
BUPIIIeHHA aKTyaJbHUX ITUTaHb, 30KPeMa mij-
BUINEHHA ITPOAYKTUBHOCTI arpo@iToieHosis,
amanTaliiiHol MJIACTUYHOCTI Ta 3aXUCTy POC-
JIVH, TOJIIIIIIeHHA eKoJorii r'pyuTiB. PeayibTa-
TH, OJlePKaHi HaMU Ta iHIIIUMU JOCIiHUKAMH,
CBiUaTh PO 3aJyUYeHHA JEKTHUHIB IO Pi3HUX
piBHiB perynsarii yTBopeHHA i (GPYHKI[IOHYBaH-
Ha (piTobaKTepiasbHUX cMMOi03iB Ta acoriaIii
(puc. 4) [48—55]. 3a exk3orenHoi aii (mepeamno-
ciBHa 00poOKa HACiHHA, OOIMPUCKYBaHHSA POC-
JUH YIOPOAOBK Bererallii) (piToJaeKTHHU 3Mi-
HIOIOTH PiCT, PO3BUTOK i MeTab0Ji3zM BUIIUX
pocauH [56—66], azoTdhikcyBaabHUX MiKpPOOP-
raismis [60, 61, 65, 67—69], piTomaToreHHUX
rpubiB [70], 1110 PO3KpUBa€e MEPCIEKTUBHICTh
MPaKTUYHOTO 3aCTOCYBaHHA IuUX OioJoriu-
HO aKTUBHUX PEUYOBMH y arpobiorexHojorii
AK TIPUPONHUX DPETYJNATOPIiB POCTY POCIUH
i mikpooprauismis [66, 68], a Tak0oXK AK 6ioJ0-
TiYHO aKTUBHUX areHTiB IiJ yac po3pobJeHHs
€KOJIOTIYHUX METOMAiB 3axucTy pociuH [41,
71, 72].

PocaunHI JeKTHHU € oI yHKI[IOHATBHN-
mu Oiomosrimepamu [49, 53, 55]. 3amexxHo Bif

MPUPOAU JIEKTUHY, MOTO CTPYKTYPHU, KJITHH-
HOI Ta CYOKJIITMHHOI JIoOKaJisalii i mporeinu
0epyTh y4acTh Y PiBHUX IIPOIlECax POCIUHHOTO
oprauismy. Biosoriuumi peaxii, aki BigOyBa-
IOThCA 3a yYaCTHO JEKTUHIiB, YMOBHO ITONiJIfA-
IOTh Ha ABa Tunu. llepmwuit — 1e Gesmocepesn-
Hii KOHTAKT i3 BiATIOBiZHMMU BYTJIeBOTHUMU
pelienTopaMu Ha IMOBEPXHI UWyTJAMBOI KJIITHHMU,
OJHUM i3 BUSBIiB UOT0 € aryIIOTHUHAIIA I afaresisa
KJITUH JeKTuHaMu. Takuil TUI peaxiliii 3yMoB-
JI0€ MIKKJIITMHHI B3aemopaii. Hpyruit tum —
CUTHAJILHUM, OMOCEepPeIKOBAHUN pPerenTopamMu
MeMOpaHu, B OCHOBI AKOTO JIEXKUTH 3JaTHICTh
JEeKTUHY IHAYKYBaTU CKJIAMHUN JIQAHITIOT BHY-
TPIITHBOKJIITUHHUX IEePETBOPEHb Y KJIITHMHI Ta
ii BigmoBigb [55]. 3 ormaxy Ha Iie BBaKaIOTh,
10 JIEKTHUHBYTJIEBOAHE PO3IIisHABAHHS 3a06e3-
meuye KOMYHiKaI[ifiHi BBa€MO3B’ A3KY MiXK MiK-
po- i MaKpooprauisamamu, a JIEKTUHU B POCJINHI
€ eHJOTeHHUMU PEeryJaATOpPaMu, IKi KOHTPOJIIO-
I0Th TIporecu audepenmiaiii TKaHWH, POCTY
i pOBBUTKY OpraHi3MiB 3arajaom.

PiBeHb eHIOTEeHHUX JIEKTHUHIB y POCJIUHi
nmepebyBae M KOMILIEKCHUM TOPMOHAJIbHUM
KoHTpoJsieM: mif BmjuBoM abciimsoBoi (ABK)
i riGepesoBoi Kuciaor Ta 24-emibpacuHOJIITY
BiOyBaeThbCSA CTUMYJIAIISA eKcipecii rena ar-
JATHHIRY 3apoakiB mmenwuri (A3II) [50, 73,
74], npuuomy riGepesoBa KucJoTa i emibpa-
CUHOJIII CHPUAITHL HAKOIMUYEHHIO JEeKTUHY
HesasexxHo Big ABK, TmMuacoM AK ayKCHH
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- MleHemuy4HUL pigeHE. iHAYKTOPHA 3AaTHICTE NEKTUHY [S5] — 3MiHW eKcnpecii reHis Ha pieHi
mparckpunuil (cuHTes PHK, MpaHCcnALT (CUHTES NPOTETHY, TIML Ly EmECs
30inswyemsea amicm cymapol PHK[ST])  enaczemmna nexmuwoea, kamanaama,

nepoxkcudaiqa akmueHicms [ST, 59, 61, B4])
- MonekynsapHu, y4acTs y TpaHeayKUT curHanis <~ ﬂEKTHHaniF:fa:fu
- Knimunrud pieuf:< PELeNTOPHI KiHa3u [44]

BKMIOYEHHA B rOPMOHANLHY PErynAUio POCTY | PO3BUTKY POCIMH [52-55]
10K « 1OK-oKcKaazHa
cHcTEMa “gHTpmﬁ\\JEinhLUEHHH BMicTy eHOOreHHHX i6 i
. -y MiTOTEHHA roprscHononmHBa gin
T4 [59] ) 10K | UK y nucTKax pocnuH [62] [49, 53, 55]
: B AKTHMBHICTE, dhi
nepoKcunasa <> prasoHolnt,oryndiin cunreay PHK, nporeinycunTes i 310K i LK [51, 54, 76]
- OpeaHiamenui [57, 59, 64] nokanisauis 8 =
pieeHs: - NPOPOCTaHHA HaciHHA [56)] mepucTemi [49, 52, 53] mmomu.una
- piCT pOCNMH, pHaorexea [66] l a-'ff"”E’”’Cmb
|§';M3|'H|Hﬂulb;lHi TEATHM - JaKNafaHHA » artparyeanbHa :{EETHEET!‘ nﬂﬂm KIITWH KITIMUH [sal 52]
MIKpO- | MakpoopraHismis reHepaTWBHUX opradie [B5, 66), [77,78) mmHEWMHH
[99-101] -3BinbweHHA BMiCTY xnopodiny [61, 65] KANMUH
I'IDC],D,‘_I,I’I{T}BHiCTb - INTEHCHBHOCTI (hoTOCHHTE3Y+ noninwexHA
. . @30THOTD
POCIWH [60, 65, 66] +—— YTBOPEHHA NNACTHYHWX pevoBHH—s KOpPEHEB| metabonitu
. (80 B5 B6] HAaaneHHA
picTakTuByloua 3patHicTL puaochepHoro rpyHTy [65, 69/e—pusoctepHa mikpodnopa pPocnuH [61]65, 67]

ranbMyBaHHA POCTY | cRoOpynALIl

SHMKEHHA CTYNEHA ypameHHA WC”“*>:|HT0H;&TW&HH+ rpuBu  azordiikcyBankHi MikpoopraHiamu
xBopobamu nig 4ac obnpHUcKyBaHHA [41. T0-72] [42, 43, 60, 65, 67, 68, 69]
Puc. 4. Moskausi piBHIi perymnsaii, 1o skux 3aaydeHi ¢itorexTunn
npu popmyBaHHi i pyHKIioHyBaHHI arpodiToiieHosis.
JHupHuit mpudt — BracTuBOCTi hiTONEKTHHIB; 3BUUAWHUN MIPUPT — AaHi JiTepaTypu; KOIbOPOBUI MIPUPT —
edeKTHu, BCTaHOBJEHI B Hamux gocaimgkenuax; IIK — nurokininm, IOK — ingomain-3-omroBa Kucaora.

i IUTOKiHIH iHAYKYIOTH 1€l IIPOIIeC OIIOCepe- ® 3aJIyUYeHHS JIEKTUHIB IO CUTHAJIBHOI CHC-
KoBaHO — uepes 30inbiienua pisaa ABK [75]. TeMU Peryadaiii pocTy i po3BUTKY pPOCJIUH 3a
Buxomauu 3 mporo Mo:KHa OPUIIYCTUTU MOMK- OesmmocepeqHbOI B3aeMOLii 3 (piTroropmMoHamm.
JUBICTHL y4YacTi POCJIMHHOTO JIEKTUHY B pery- Bigomo, m1o JsekTwH JiMCBbKOI KBacoJi 3ma-
adamii peasisarii ¢gisiosmoriuHmx mporpam, II0 TeH 3B’A3yBaTU IMUTOKiHIHM uepes TigpodooHi
KOHTPOJIOITHCS (hiTOrOpMOHAMMU. IeHTPY 3B’ I3yBaHHA, He BUKOPUCTOBYIOUY ITPU

CkiamoBuMHu MexaHisMy il QiToekTHHY IIbOMY MOro BYIJIEBOA3B sA3yBaJbHI JIiranam
Ha POCJINHY, III0 3YMOBJIIOE BCTAHOBJIEHI HAMUI [564]. JIeKTMHHN MOKYTh BUOIPKOBO B3a€EMO/Iis-
b6ioe(eKTHu, MOKYTh OyTH: ™1 3 rigpododouumu moserkyaamu IOK, axa He

e 3MiHM y GaJsiamci piToropmoHiB y GiK Ha- MiCTHUTh BYIJIEBOOZHUX KOMIIOHEHTiIB, 30KpeMa
KomuueHHA iHgoJia-3-o1rToBoi Kucaotu (IOK) rkoukamaBania A (KomA) sB’asyerbcss 3 IOK
i muTOKiHIHIB y pocyawHi, 10, AK BBAKAIOTh, [76]. Docraimxenusa sagaTaocti A3II Bsaemomisa-
JIeKUTH B OCHOBi picTcTuMyJrroBaiabHOI mil ¢i- TU 3 IPUPOJHUM IITUTOKIHIiHOM 3€aTUHOM Yy CHC-
TOJIeKTHHIB [062, 62]. MeTomom imyHOaHamnizy TeMi in vitro moOKasaJyo, IO BiH BUABJIAB CIIO-
TIOKa3aHo, I0 HacJaigkoMm ek3oreHHoi maii AS3II pizHeHicTb mo 1iei peuoBuHM [51]. Samina A3II
0yJI0O HAKONIMYEHHS ayKCUHIB i IIUTOKiHIHIB ¥ Ha rJriaguH a60 6uyauynii CHpOBATKOBUH alb0y-
KOPEeHAX IIIIeHUIli, [0 CBiIYMJIO IIPO y4yacThb MiH He ITpuU3BeJa [0 KiJbKiCHUX 3MiH 3eaTUHY,
ABII y peryasaiii aMiHN MiTOTHYHOI aKTUBHOC- III0 BKa3yBaJi0O HA HE3JAaTHICTH I[MX HPOTEiHiB
Ti, sIKa BU3HAYAETHCA MITOTHUHUM iHIEKCOM 3B’A3yBaTU IIUTOKIHiH, a TAKOK Ha crerudiu-
(MI) mepucTeMaTUUYHNX KJITUH KOPEHIB IIpO- HicTs A3II-3eaTnHoBoi B3aemoxnii. [logaBanusA
poctkiB [52]. Hamu BcTaHOBJIeHO, 110 3a mil B cepefoBuille iHKyOyBaHHA 3eatuny 3 AS3II
A3IIl B jgucTKax MOIIEHWII TigBUITyBaBCA pPi- cuenu@iuroro ranteny N-amerua-D-TiroKosa-
BeHb IIUTOKiHiHIB (3eaTuHy i 3eaTHHPUO03UAY) MiHy He CIPUYMHWIO 30iJbIIEHHS KiJIBbKOCTI
B 3,1 pasa ra aykcuuiB (IOK) B 2,1 pasza [62]; 3eaTUHy, 110 CBiguuTh mpo B3aemomito A3II i3
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3eaTUHOM 3a Tiapo)o0OHUMU IIeHTPaMu 3B’ A3Y-
Baunua A3II, aki me 3ame)xkaTh Bifg #ioro caiTis
3B’sA3yBaHHS 3 BYTJIeBOJlaMU;

® yUacTh y pPeryJidalii mogity Kiaituu [77, 78]
3aBAAKU MITOTEHHHINI aKTHUBHOCTI (iToJIeKTH-
HiB [49, 53]. [Joka3oM IIbOT0O MPUIYIIEHHS € TOKH
daxT, 110 IIepeBaXKHIM MiCIleM CHMHTe3y ¥ JIOKa-
mizarii A3II € mepucremarnuni TkaHUHEU. J{oCTi-
mxeHas BiutmBy A3II Ha momis Ta po3TAT KIiTUH
KopeHiB mireHuiri coptry «CaparoBckas 29» moka-
3ayo [50], 110 iHKyOaIia TPUAeHHUX IIPOPOCTKIiB
iz A3II (1 mr/mi) nporarom 24 rox 36inbrinia
MIiTOTUYHY aKTUBHiCTh KJaiTumH. Tak, MI mepuc-
TeMATUYHUX KJIITHH amiKaJbHOI MEePUCTeMHU KO-
PiHIIiB KOHTPOJIBHUX IIPOPOCTKIB cTaHoBUB 4% , y
nmocaigaomy (ASII) BapiauTi — 6,5% . IIpu mpomy
30imbITyBasIach i IJIoIa KJIITUH YV 30HI PO3TAT-
Henua: 40 i 52 Mxm? BigmoBigHO. OT:Ke, €K30TeH-
Huii AS3Il BUABIAB BJIACTUBICTH CTUMYJIATOPA
POCTY KJITUH KOPEHiB mIineHuIli. BcraHoBIeHO
[50, 52], o crumyntoBanbauit epert A3II Ha MI
Ta ILJIOITY KJITHMH Yy 30HI PO3TATHEHHS KOPEHiB
OyB crenu(ivHUM 1A IIHOTO JIEKTUHY, OCKLJIBKY
mIiaauH i Onyaumnii CUpPOBATKOBUI aJIbOyMiH, 110
ix OyJIO B3SATO IK KOHTPOJIbHI IpOTeiHM, He IIPu-
3BOAWUJIN 10 3MiH y MOKa3HUKAX POCTY KJITUH, a
JIEKTUHU iHIIINX POCJIWH, a came (piToremMarroTu-
HiH (PI'A) i KonA, aki moxiouno xo A3II marors
BJIACTUBOCTi MiTOT€HiB, He CIPABJISAIN CYTTEBOTO
BILJIUBY Ha PiCT KJIITUH MIIIEHUIT].

Or:xe, HaBemeHi pe3yJabTaTH CBigYaTH IIPO
MOKJIMBICTh 3aJIyUeHHS €HJOT€HHOTO POCJIUHHO-
T'0 JIEKTUHY 10 TOPMOHAJIBHOL PEeryJIsilii pocToBIX
TIPOIIECIB POCIUHMU, a €K30TEHHUH JIEKTUH MOXKe
OpaTu y4JacTh y KOPeKIIlii (phiToropMoHiHIZyKOBa-
HOT'0 MOALJTY KJIITHH, III0 BiIKPUBA€E NEPCIIEKTUBY
JUIA TOCJIPKeHHA Ta MPAaKTUYHOTO BUKOPUCTAH-
HA JIEKTUHIB i ()iTOrOopMOHiB AK (haKTOPiB KOHT-
POJIIO Ta KOOPAWHAIII1 POCTY i POSBUTKY POCJIVH.

TBepa KeHHSA PO Te, IO JeKTUHU € OTHUM
i3 (pakTOpPiB CcTiliKOCTi pocauH 4O GaKTepiainb-
HoI Ta rpuOHOI iH(eKIIii, 6asyoThCa Ha:

e IXHi¥ 3gaTHOCTI crieriu()ivyHO B3aeMOIiATH
in vitro 3 mOBepxXHeIO KJITHMH 0axTepiii, crop
i ripiB rpubiB, 1110 MPU3BOAUTH A0 IPUTHIUEH-
Hs POCTY AesAKuX rpubis i sisucy ixHix 300cmop
[79-81];

e iHTYKYBaHHI CUCTEMHOI CTiTKOCTi POCINH
IO TIaTOTeHiB i BUCOKOMY PiBHi JIEKTUHIB y BU-
COKOCTiAKMX [0 IIaTOTeHY COPTiB HOPiBHAHO
3 yyrausuMu [82];

® KOMILJIEKCHOMY JEeKTHH(ITOrOPMOHAIL-
HOMY KOHTPOJII iH(piKyBaHHA POCJWH IIaTOTe-
Hamu [83].

AHTUTrPpUOKOBUII 3aXUCT BUABJISAIOTD XiTHH-
cuenudivHi JekTuHU (reBeinmoAi6Hi) Ta XiTH-
Hasu [84]. 3B’ aAsylounch i3 MeMOpaHHUMU pe-
IenTopaMu MiKPOOPraHidMiB, BOHU arJIlOTUHY-

IOTh iX 1 IIePemnIKoAKaTh PO3BUTKOBL iH(PIKY-
BaHHA POCJUH. BBaKawTh, 1110 JIEKTUH, MAIOYU
IBa IeHTPU 3B’ I3yBaHHsA, BUOIPKOBO B3a€MO/i€
OJHUM i3 HUX 3 KMCJIUMH i30(popMaMU IIePOKCH-
Iasuw, a IpyruM — i3 xiTuHOM. ¥ BiATIOBiAb Ha
iH(iKyBaHHA mMaTOreHAMU B POCJIUHAX aKTUBY-
IOThCA KHUCJL IIEPOKCHUIA3U: Y 3aXUCTiI POCIUH
IPUNYCKAIOTh KOOIEePAaTWBHY yYacTh XiTHH-
cruenu(p)ivHNX €eH3UMiB — aHIOHHOI mepoKCcuIa-
3u Ta okcajaroxkcuzgasu [85]. Or:xe, maToreH,
AKUHA MiCTUTH XiTHUH, € MiIlIeHHIO OJd KUCIUX
i30eH3UMiB TepoKcugasu, AKi B KOMILIEKCi
3 JIeKTMHAMU BUKOHYIOTH 3aXUCHY (DYHKIIilO.
JleaAKUM JJeKTHHAM IpUTaMaHHa XiTHHA3HA aK-
THUBHICTb, IIT0 He BUKJIIOUYAE MOKJINBOCTI IXHBOL
ydJacTi B yTBOPEHHI CUTHAJIBHUX MOJIEKYJI 32 iH-
IYKYBaHHA CUCTEMHOI CTiHKOCTi pOCIMH.

JlekTnH, BUAiJIEeHUWH i3 IJIOAIB aBOKamo,
3laTeH mIpurHivysaTu pict rudis ¢itonaroreH-
Hux rpubiB Fusarium solani, F. moniliforme,
F. culmorum [79]. PoboTu ocTaHHIX POKiB CBif-
YaTh NMPO iCHYBaHHS y POCJUHHUX JIEKTHUHIB
¢dyHrimuagHol Ta aHTHOAKTEpPialbHOI aKTUB-
mocti [80, 81]. ITokasaHo, IO JIEKTUH HaCiH-
HSI TOPOXY HPUTHiUye picT 6axTepiii i akTHHO-
mineriB — Escherichia coli, Staphylococcus
aureus, Streptomyces albogriseolus. Edpexr nii
JEeKTUHY Ha 6aKTepii crmocTrepiraBcs B:ke uepes
24 ron, Ha akTUHOMIiTIeT — Uyepe3 168 rox [81].
KouA npuraiuye nyxXJMHOTEHHY Aif0 arpobak-
Tepiit Ha OyJIbLOM KapTOILIi, a JIEKTUH ITUTPYCO-
BUX — 30yJHUKA paKky B IIUX pocauHax [86].

IcayoTh BimoMocTi PO iHCEKTUIIMIHUI
BILIUB (itonmexTunis [87, 88]. BcecraHnosieno,
mo jektuH Hacimaa coi (IC;, = 54 MKr/mui)
3aTPUMYBaB PO3BUTOK JUUYUHOK DBactrocera
cucurbitae, BUXimg JaAdeYOK i KiJdbKicTh 1O-
pocaux kKomax [87]. BukopucraHHA JEeKTUHY
Oyapu ILTIONIenoai0OHOI K KOPMOBOI J0OaBKU;
IJA JIUYUHOK KOJIOPAACHKOTO JKYKa MOKAa3aJio
iHCeKTUIIUIHY Ail0 IIbOT0 IIPOTEiHy, IKa OB’ -
3aHa 3 Ioro cmernudivuHicTiIO M0 aHTHUTeHY Tn
(N-anerunaranaxkrosdamia-O-cepunr a6o O-TpeoHiH
nporeiny) [88].

Y pasi iH(piKyBaHHA POCIUH NIITEHUIL
Septoria tritici Bii3HaUeHO pi3Ke BHMKEHHS
BMICTy IIUTOKiHiHIB Ha mepImIux eramax pPoO3-
BUTKY rpuba 3a cyTTeBOro mnigBuiieHHA (y
2—2,5 pasa) Ha IOJAJBININX eTamax iH(eKIrii,
AKY aBTOP IIOACHIOE AaKTUBHUM HAaJIXOIKEH-
HAM IIUX TOPMOHIB i3 KOpeHiB (MicIis OCHOBHO-
r0 CUHTEe3y), a TaK0K aKTUBAIli€l0 iX CUHTEe3y
B JINCTKAaX, IO € OOHUM i3 MeXaHi3MiB, KU
3YMOBJIIO€ BHMKEeHHA iHPEKIiHOCTI TaToreHy
[83]. ITorkasaHo TaK0K, 1110 IUTOKiHIHM 3MiHIO-
I0Th MOPGOCTPYKTYPY rpubiB Septoria tritici
rTa iHrioyrors ix pict [83]. Iopanx i3 mum 3a
iH(iKyBaHHA POCJAWH MaToreHamMu OyJO BCTa-

45



BIOTECHNOLOGIA ACTA, V.7, No 1, 2014

HOBJIEHO 1 CYTTE€Be IIiABUINEHHS aKTUBHOCTI
JIEKTUHIB y POCJAWHAX, ITIIO0 CBiIUYNTH IPO POJb
X IPOTEeiHiB y (h)opMyBaHHI 3aXUCHUX peakK-
it [89, 90]. MosxHa IpuUIyCcTUTH, IO JEKTH-
HU, 0e3mocepegHbO 3B’ A3YIOUNCH i3 IIUTOKi-
"Hinamu [51, 54] 3a rigpodobHUMU IIeHTPAMU
3B’A3yBaHHs, YTBOPIOIOTH KOMILJIEKCH 3 (DYHTI-
IIITHOIO aKTUBHICTIO, OCKIJIBKY K caMi JIEKTH-
HU [70, 79-81], Tak i nurokininmu [83] iHrioy-
IOTh PiCT IMATOreHiB i, TAKUM YMHOM, MOYKYThH
3aJyJaTucA OO0 3aXMCHUX PeaKIliil pOCJIUH.

OT:xe, JIEKTUHBYIJIEBOJHE PpO3Ii3HABAHHA,
sKe BifmOyBaeThCs 3a yuacTio (hiTOJEeKTHHIB i ByT-
JIEBOJHUX PEIIeIITOPiB IIaTOreHy, iHAYKY€E peasisa-
ITi10 TeHeTUYHUX MEeXaHi3MiB CTiIKOCTi POCIUH i €
OHUM i3 KJIFOUOBUX JIAHITIOTIB CUCTEMU 1X 3aXu-
cry. Kpim axktuBanii saxucHUX (paxkTopiB i peak-
Iifi-BiATIOBiEN POCJIVH, ¥ HUX € «IIaCUBHi» (hak-
TOPH 3aXVCTY, A0 AKUX HAJIEIKATD BIIbHi, DOSUMH-
Hi opmu JeKTHHIB KiaitTuau. ITpobaema MisKKIIi-
TUHHOTO PO3IisHABAHHA POCTMHAMM ITATOTEHHUX
MiKpooprauisamMiB Ha PpiBHI perenTopJira’mHol
B3a€MOJil Ta BKJIIOUEHHS I'eHeTUYHIX MeXaHi3MiB
CTiKOCTI POCTWH 10 iH(EKITITHNX XBOPOO € BaK-
JIMBOIO ITPo0IeMoro itoimyHiTeTy [91].

YV BigmoBigp Ha abioTwuHi cTpec-haxTopuU
(mocyxa, OCMOTHUYHUI ITIOK, 3aCOJIEHH:A, Tillep-
Ta TioTepMis, BaKKi mMeraamn, MeXaHiuHi yIII-
KOJ’KEHHS) Y BEreTylUux POCJIUHAX CIIOCTEpi-
TaeThCA CYTTEBE 3POCTAHHA PiBHA €HIOTEHHUX
JeKkTuHiB [86, 92—-96], axomy mepeaye piske
TpausuTHe HakonuueHHsa ABK, 110 € Hecmeru-
(GiyHMMY peaKI[iAMHW POCIWH y BiANOBiAL Ha
crpec. Hocaimkytoun BmimB exk3oreHHoro A3II
(20 ¥M) Ha BiZTHOCHY IIBUIKICTH POCTY IIPOPOCT-
KiB mmrenuiri, MI Ta maomy KJIITHH y 30HI pos-
TATHEHHSA KOPEHiB IIPOPOCTKiIB B yMoBax Ail coJri
(2% NaCl), BcranoBuIN, IO 3aXUCHUIN edEKT
ABII mossiraB y ToMy, IO IIOIEPenHs 00pPoo-
Ka mpopoctkiB mmreruiri A3II mporarom mob6u
samobirasza yIikomKyBaJIbHUM edeKTaM 3aco-
JIEHHA Ha POCTOBi IpOoIlecw POCIUH i cupusaia
TIOCUJIEHHIO BiTHOCHOI IIBUIKOCTi POCTy Oioma-
cu 3-IeHHUX IIPOPOCTKIB IIIEHUIII 3a PaXYHOK
AKTUBAIli1 IEKTUHOM IIO/[1JTy MEPUCTEMATUUHNX
kiaituH kKopeHiB [93]. IIIBuaxi sminm BMmicTy
ASII y pocanHax MITEHUITI B yMOBaX 3aCOJeHHS
cepenoBuIlla MO:Ke KoHTposioBatuch ABK Ha
TIOCTTPAHCKPUIIIIMHOMY 1 IIOCTTPaHCIAIIIHO-
MY PiBHAX, IO CBIAYUTD IIPO 3aTYUYEHHA JIEKTH-
HY B ABK-KOHTPOJIbOBaHI aHTHUCTPECOBi peaKIrii
[93]. Ax1ro 06pobaerua A3II mpoBoguan micasa
Iii couti, BimsHaUaIM IPUCKOPEHHS BiTHOBJIEHH I
pocty KJiTuH. BBamamTs, 1110 B OCHOBI 3aXMCHO1
Iii JeKTUHY JIeKUTh 3PYIIEeHHs OajaHcy (ito-
TOPMOHIB y 0iK HAKOIIMYEHHSA CTUMYJISITOPA POC-
Ty pocaut IOK ra sum:kennsa pisua ABK.

Hamu BcTaHOBJIEHO, IO B HOPMAaJIBHUX
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yMOBax POCTY POCJIMH IITIIEHUIIi Ta coi 3a Aii ex-
30T€HHOTO JIEKTUHY Ha HACiHHA y JIMCTKaXxX Be-
TeTYIOUNX POCJIVH 3POCTAIU €HIOTeHHA JEKTH-
HOBa aKTUBHICTE [57, 64], piBeHb MUTOKiHiIHIB
i aykcuHiB [62] BMicT (hyraBOHOIZHUX CIOIYK
i aKTUBHICTb aHTUOKCUAAHTHUX eH3uMiB [59],
a BHacJaimok pmii abiorermHoro crpecopa (Y®P-
ONIPOMiHEHHS) MiABUINTYBABCA PiBEHb AK €HJ0-
TeHHOI JIEKTMHOBOI aKTUBHOCTi, Tak i (paBo-
HOIZHUX CcIOJAYK — (iTodinbTpiB YP-ompo-
mineHHs [58], 1110 BKadye Ha MOXKJIUBY y4acThb
JIEKTHUHY 3a eK30TeHHOI 00p0o0KY Yy IigBUIleHHi
iMyHHOTIO CTaTyCy POCJNH Ta iHAYKYBaHHI Y HUX
cTifikocTi mo mil GioreHHuX i abGioreHHUX (haK-
TOPiB HABKOJIMIITHLOTO cepenoBuIa [58, 72].

Ha ocobauBy yBary saciayroBye po3po0JieH-
HA mIaxiB iHTeHcudikarii OGiosoriunoi asor-
dikcarrii, cnpAMOBaHNX Ha IOBHINTY peajisalrito
TOTEHITIHNX, TEHETUYHO JIeTePMiHOBaHUX MOXK-
JUBOCTEH as30T(iKCcyBaJIbHUX MiKpPOOpraHismis.
V¥ 3B’sA3KY 3 IIMM BUHUKAE MOTpeda 3aCTOCYBAHHSA
TaKMX TEXHOJIOTIYHUX IPUHAOMIB, SKi 6 cipusaim
TiIBUITIEHHIO TPOAYKTUBHOCTI arpoiToreHosis,
HacaMIlepes YHACIIIOK peaJiisarrii Giosoriuaoro
noreHtiary azotgdikcarii. KourakTHa B3aeMoia
POCJIVH i MiKpOOpraHi3MiB y pasi yTBOpPeHHS a30T-
dixkcyBabHUX (hiTOOAKTEPiATBHUX CUCTEM 3Iific-
HIOETHCSA BYTJIEBO/-IIPOTEIHOBMM Ta IIPOTEIH-IIPO-
TeIHOBMM POS3IIi3HABAHHAM, 1110 3a0e3meuye 3B’ s-
30K Mixk cumbOionTamMu. TaKi KOHTaKTU MOYKJIUBi
JINIIIEe 32 KOMILIEMEHTAPHOCTI IOBEPXOHb, IO
B3aEMOJIIOTh, 30KpeMa (iTOJIeKTUHIB i KJIITUH
azordikcyBampHUX OarTepini [99, 100]. Orxe,
JIEKTUHY 6€PYTh 6€3IT0CePeIHI0 YIACTD Y BCTAHOB-
JIEHHI BYTJIEBOJA-ITPOTEIHOBOTO Ta IIPOTEIH-IIPO-
TeITHOBOTO 3B’SIBKY MiyK OaKTepiaMU i POCIMHOIO
yepes cuenudivyHy B3a€MO/il0 3 ByTJyieBogamMu abo
nporeiHaMu cuMbionTa. BusHauenus 6ioJsioriusoi
PpoJIi JIEKTHHIB y IIpoIleci KoolepyBaHHS OaKTe-
pii i pocaun [63] poskpuBae GaraTorpaHHICTb
3B’A3KiB Mi’K opramismaMu B a30ThiKCyBaIbHIX
YIPYHOBaHHAX i Ja€ 3MOT'y 3pO3yMiTH MeXaHisMu
BCTAHOBJIEHHS MOJIEKYJIIPHUX OCHOB B3a€MOBI/I-
HOCWH MiKpO- i MAaKpoCcMMOiOHTIB.

¥ nporeci opmyBaHHSA I QYHKI[IOHYBaHHA
dirobaKTepiabHUX CUCTEM IO PU30CHEPHOTrO
I'PYHTY HAOXOOATH KOpPeHeBi merabosiTu poc-
JUH i ek3oMeTabo it OaKkTepiil, AKi MicTaTh
HIMPOKUI CIeKTp 0ioJ0oriuHo akTUBHHUX PeYo-
BUH, Y TOMY YHCJi POCJAUHHI JeKTUHU If OaKTe-
pianbHi exsomosicaxapuau, 1o 3a6e3neuyoTh
B3a€EMOJIi10 CUMOiOHTIB HA MOJIEKYJIAPHOMY PiB-
Hi (puc. 4). 3a paxyHOK X MeTaboJIiTiB CTBO-
PIOETHCA TEBHUN ayieIONaTUYHUN (DOH, AKUMN
BILIMBA€E HA PO3BUTOK i (DYHKIIOHYBaHHSA AK
MiKPOOHUX KJIITUH y pus3ocepHili 30Hi POCJINH,
TaK i a30T(diKcyBaJIbHOI CUCTEMU 3aTaJIOM.

Hamu mokasaHo, 1110 3a €KB0T€HHOTO BUKO-
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PUCTAHHS POCJIMHHUX JEKTUHIB abo OaxTepi-
aspHUX mojaicaxapugis [20, 63] AK mpupogHUX
0i0JIOTiYHO aKTUBHUX PEYOBUH MOKHA 3MIiIIly-
BaTU OaJIaHC MOJIEKYIAPHUX B3AEMOIiN POCINH
i mikpooprauiamiB y arpodirorieHosax y 0Oik
TOJIITIIIIEHHA YMOB JJIA peajisalril mpogyKTUB-
HOT'0 IIOTeHIiany (iTobaKTepialbHUX CHCTEM.
OTiKe, TEPCHEKTUBHUM IIJIAXOM IIiJ[CUJIEHHSA
asordircaiiii cuMOIOTHYHIMY 1 acoIliaTUBHUMN
cuM0bio3aMy € BUKOPUCTAHHS Pi3HOMAaHITHUX
0i0JIOTiUYHO aKTUBHUX PEUYOBUH (TOPMOHIB, JIEK-
TUHIB, TOJIicaxapuaiB, (pJIaBOHOIMIB, CAlOHiHIB,
aMiHOKHMCJIOT TOITO) i IX KOMILIEKCiB i3 mpera-
patamMu as30ThikCyBaIbHUX MiKpPOOpPraHisamis.
Buxongsauu 3 1bOro KOHIENTYAJIBHUM HAITPSIMOM
PO3BUTKY arpo0ioTexHoJorii € CTBOPeHHS Opu-
TiHAJIBHUX KOMIIO3UIIINI KOMILIEKCHOI il (pmc.
1), axi 6 moeqHYBaAJMM BJIACTUBOCTI PETYJIATOPIB
POCTY POCJHH, €JeMEeHTIiB JKUBJIEHHS, areHTiB
CTiMIKOCTi 0 cTpeciB Ta XBOpOO i Ipu IboMYy Oy
0 exoJsioriuHo OesmeyHMMU. BpaxoByroouu BCTa-
HOBJIGHUII HAMMU CIIEKTP 0i0JI0TiYHOI aKTHMBHOCTL
(ditonexTuHiB: GioedeKTopHOI (3mATHICTH CIIpU-
YMHIOBATYA IIE€BHi Oiosoriubi edpekTn — SAK IO-
BUTHBHI, TaK i HETATUBHI — y BiANOBiAbL HA HAif0
IIeBHOTO AareHTa), KOMYHIiKaTMBHOI (3ZaTHICTH

3a0e3meyyBaTy B3aEMOJiI0 MiKpo- i Makpoopra-
Hi3MiB, a TAaKOK MiKPOOHMX KJIITMH MiK c00010),
picTperysroBaJibHOI, afanTOreHHOl, (OyHTIIMIHOI
(puc. 5) MI0AO BUINMX POCJIWH, a30T(diKCyBaIb-
HUX 0OakKTepiii, (piTomaToreHHUX TrpubIB — KOM-
TIOHEHTIB CUCTEMU «POCINHA—TIPYHT—MiKpoopra-
HisMu» [48, 63], AKUI 3yMOBJIIOE PEryIsTOPHY
(yHKITifO JIEKTMHIB Ha PiBHUX PiBHAX OpraHisa-
il arpodiToreHosis (puc. 4, 5), MU TPOIIOHYEMO
3aCTOCOBYBATU JIEKTUH AK ONWH i3 KOMIIOHEHTIB
KOMILIEKCHIX OiOKOMITOSUITIN AJIS POCIMHHUIIT-
Ba. IHIIMM KOMIIOHEHTOM € as3o0T(diKcyBaJbHI
MiKkpooprauismu (pusochepHi mgiazorpodu abco
Oy1b00UYKOBi OaKTepii), IO CIPaBISIOTH KOMII-
JIEKCHY TIOBUTMBHY [il0 Ha POCIWHU, IPYHT
i r'pyHTOBY MiKkpodopy (puc. 1, 2).

ITlig wac cTBOpeHHA KOMIIO3UILifi Opanau I0
yBaru take (puc. 2).

1. dDitomekTHUHU 3 PiSHUM CTYIIEHEM CIIe-
mudivHOCTI B3AEMOIIIOTH i3 a30T(iKCyBaIbLHU-
mu Mikpooprauisamamu [99, 100]. Makcumanb-
Ha KOMILJIEMeHTapHiCTh JEKTUHOBOTO i GaKTe-
piasbHOTO KOMIIOHEHTIB € OCHOBOIO CTBOPEHHSA
JeKTHHOAKTepiaJIbHOI KOMIIOSUILiI.

2. Kommoswuilis ckjaagaeTbea 3 KOMILIEKCY
«JIeKTUH—0aKTepii» Ta He 3B’sI3aHOTO 3 GaKTe-

in situ’ onTUMI3ayiA peanisayii cUMBIOTUYHWX BNACTUBOCTEN CNeuudMHMX puaoii:

in situ; aaxucHWi
ederT 3a
YPaMEHHA POCIIMH
naroreHamu

MoaynauidHol | HITporeHasHo! aKTUBHOCTI, @hekTUBHOCTI, YMCENLHOCTI A
dhizionorivHoil anaTHoCTi FpYHTOBKMX oniroascTpadie; in vitro: cenekTUBHa aKTHBALIA
pocTy GakTepii, 30iNbWEeHHA KINEKOCTI MWUTTE30aTHUX KONOHIEYTBODOBANLHMX
O0WMHHMUE CheludiHHux pocnuHi BakTepin

oBNpUCKYBaHHA
nig 4yac eererauij

cucmemMHUU

ynanauii

ASOT®DIKCYBATIBHI
MIKPOOPTAHIZMMW

noninweHHA a3oTHoTo

|cnexTp GionoriuHoi akTMBHOCTI NeKTUHIB|

-

: per
opaaHiame Hul

(hyHriTOKCHYHA

MATOIEHHI
rPUBK

apanToreHHa

i

B H

Ha NpopoCTaHHA cnop i picT rpubis

picCTRerynAToOpHa

KOMyHIKaTUBHa

in vitro: cenekTMBHWA [HrGyYWA BNKUE
J’/"ﬁ::rynnwﬁ NPOPOCTAHHA HACIHHA, POCTY POCTHH,
r-"'

AKTUBALIA KOMMNOHERTIE HECNeyudidHO
CHMCTEMMW 33XMCTY POCIWH. NiLBULLEHHA
eHAOreHHOT NEKTUHOBO! AKTHMBHOCTI,

BMICTY ¢hnaroHOIfIB ¥ NPOpOCTRAX

P

— (POCNIMHA)[MPOAYKTUBHICTD |

BioedexTopHa [ nepepnociana o6pobka HaciHHs |

(hopMYBAHHA BEreTATHBHOT MACH, pH30TeHeay,

3aKNafaHHA  aTparyBankHOT 30aTHOCTI REHepaTHEHWX opraHis
meTaBonivyHnxe NpoUecie pocnud; aGiNsWeHHA BMICTY
EHOOMEHHWX UMTOKIHIRIB | aYKCHHIB, 3MiHa X CRIBBIOHOWEHHA

B MACTEAX, aKTHBALIA koMnoHeHTis [OK-okcnaaaHol cHoTemm
KOHTPOMO (Nepokcuiasv, nasoHoigia), NigBMWEHHS piBHA
cymapHoi PHEK, xnopodiny, eHgoredHol NeXTHHoBOT,

‘\Erranasnu'l', NEpOKCHARIHOT AKTUBHOCTI _./‘

KInimuHHUU

in vitro: piaHWiA piBeHb B3IAEMOAIT 3 KNITUHAMW 230TMiKCYBansHUX MIKPOOPraHiaMIB
in situ: sany4edHA BakTepin y puacchepy pocnnH, cneyndivHicTs cumbionapTHepie

Puc. 5. YuacTts JeKTHUHIB y peryJdilii yTBOpeHHs Ta ()yHKI[IOHyBaHHS
¢iTobaKTepiadbHUX a30T(iKCYyBaAJBLHUX CHCTEM
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Azotobacter chroococcum T79

ArnIOTUHIH 3apoaKkie neHui

Bradyrhizobium japonicum 6346

NekTH HaciHHA coi

Rhizobium leguminosarum
bv. viciae 2406

NexTuHBaxkTepiancHa
KomMno3suuia Aszonex
[40, 48, 65, 98, 104]

NexTunBakTepiancHa
KOMNo3uWis bpanek
[42, 43, 48]

NexkTwHBakTepiansHa
) KOMNO3uUia Pusonek
TNeKTUH HaciHHA ropoxy

(43, 48]

Puc. 6. JIekTnHOAKTEPiaIbHI KOMITO3UIIL
VIS TIePeToCiBHOI 00POOKY HACIHHS 3ePHOBUX (IIIIIEHUIIST SIpa, 03MMa) i 6000BUX (COsI, TOPOX) KYJIBTYP

piamu gextuny [99-101], mo i1 Bus3Hauae miro
KOMIIOBHUILil 3a MPAKTUYHOTO 3aCTOCYBaHHA.

3. TamTeH JeKTHUHY MOMKe KOperyBaTu
e()eKTUBHICTD Iil KOMIO3uIlil 3a paXyHOK 3B’ -
3YBaHHS AK 3 JJEeKTHHOBUM, TaK i 3 6aKTepiab-
HuM KommoHeHnTamu [102, 103].

¥V pesyabTati mpoBeaeHOI po60OTH HAMU CTBO-
peso (puc. 6) JeKTHHOAKTepiaJabHI KOMITO3U-
ii: Bralec (6panek) (B. japonicum 6346 + jex-
TUH Hacinua coi) [42, 43, 48]; Rhizolec (puso-
jaek) (R. leguminosarum bv. viciae 2406 + jek-
TUH HaciHusa ropoxy) [43, 48] i Azolec (azonek)
(A. chroococcum TT79 + arJaTUHIH 3apOIKiB
nmenwnri) [40, 48, 65, 98, 104]. ¥V mabopaTop-
HUX, MiKpoBereTamiiHuX, BereTal[iiHUX i mo-
JIBOBUX MOCJIIIKEeHHAX TOBEIEHO e(DeKTUBHICTD
ix 3acTocyBaHHSA AJIA IEPeAnoCiBHOI 0OpOOKM
Hacinua 6000B0i (cosi, TOpox) i 3epHOBOI (IIIIIE-
HUISA) TPYNI i3 METOI0 IiJBUIIEHHA IPOAYK-
TUBHOCTi1 POCJUH, TOJIIIINEHHA AKOCTI 3epHa
Ta IIOCiBHOTO HACiHHS, a TaKOXK HOJIiIIIeHHS
€KOJIOTiUYHOI'0 CTaHy I'PYHTY 3aBAAKH PO3BUT-
KOBi arpoHOMIiYHO KOPUCHUX O0Jiroasorpodis
[48]. Ha choromui komMmoauirito « A3ojek» 3ape-
ectpoBauo 3a Ne 7138 Bix 01 arororo 2013 p. Ta
BHeceHO 10 «Ilepesiky mecTunugiB i arpoximi-
KaTiB, MJO3BOJIEHUX 0 BUKOPHCTAHHA B YKpai-
Hi» Tepmiznom 10 31 rpyaua 2022 p. K 6axkTepi-
aJIbHe JO0OPUBO «A30J€eK», 10 IPU3HAYEHO IJI
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OUTOJEKTHHBI 1 TUA30OTPODDBI —
INOJINDPYHRIITMOHAJIBHBIE
KOMIIOHEHTBI ROMIIJIEKCHBIX
BUOJIOTHYECKHUX KOMIIO3HUITUN

E. B. Kupuuenko

NucTUTyT (pU3MOJIOTHUY PACTEHUN 1 TeHeTUK I
HAH VYxpaunsl, Kues

E-mail: leki07@mail.ru

Ha ocHoBe maHHBIX JUTEPATYPHI U PE3YJb-
TaTOB COOCTBEHHBIX HCCJIEJOBAHUII TMpoaHa-
JU3UPOBAHA POJb JEKTUHOB U JIHA30TPOPHBIX
MUKPOOPTaHU3MOB KaK MTOJUPYHKIIMOHAIBHBIX
KOMITOHEHTOB IIPY CO3IaHUU HOBBIX JIEKTUHOAKTE-
PHAJBHBIX KOMIIO3UIIUH C I[EJIbI0 IPAKTUYECKOTO
MPUMEeHeHH!A B arpo6ruoTexHooTu. PUTOIEeKTH-
HaM CBOMCTBeHHA pasdHooOpasHasa OMoJoruuecKas
aKTUBHOCTHL (OmosddeKTOopHAA, aJanToreHHAd,
pOCTperyasaTopHas, QyHTUIUAHAA, KOMMYHUKA-
TUBHASA) OTHOCUTEJIbHO KOMIIOHEHTOB CHUCTEMBI
«pacTeHre—II0YBa—MUKPOOPTAaHU3MBI», KOTOpAas
MPOABISAETCS HA PasHBIX YPOBHAX (MOJIEKYJIAP-
HOM, KJIETOUHOM, OPTaHU3MEHHOM U CHUCTEMHOM)
opraHusdanuiu 1 (QPYHKIIMOHUPOBAHUA arpoQuTo-
1meHo30B. Pu3o6aKTepuy OKAa3bIBAIOT KOMILIEKC-
HOe IIOJIOJKUTEJbHOE [eHCTBHE Ha pacTeHusd u
mouBy. OmpemendnInUMUA cpefu 3TuX dPQex-
TOB SBJISIOTCA CIOCOOHOCTH K (PUKCAIIUU MOJIe-
KYJSpHOTO asoTa aTMoc(epbl, CUHTE3 BeIIEeCTB
TOPMOHAJIbHOI U AHTUOMOTHYECKOMN HPUPOILI,
MOOMINBaNA TPYAHOPACTBOPUMBIX COEIUHEHUN
dochopa u pasiyoKeHUE BPETHBIX XUMHUUYECKUX
BemiecTB. IlokasaHa TEPCIEKTUBHOCTH HOBBIX
OMOJIOTUUECKUX KOMIIOBUIIMM  KOMILIEKCHOTO
IecTBUA HA OCHOBE cHenu(MUUECKUX JIEKTUHOB
U Iua3oTPOPHBIX MUKPOOPTAHU3MOB [JIsI IIOBBI-
MIeHUA peauldaluy IPOAYKTUBHOIO IOTEHIIAIA
cuMOMO030B 1 accoIuaInii, afanTalluOHHON IIja-
CTUYHOCTH U 3aIIIUTHI PACTEHUH, YIYUIIIEHUST 9KO-
JIOTUU TIOYB.
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PHYTOLECTINS AND DIAZOTROPHS
ARE THE POLYFUNCTIONAL
COMPONENTS OF THE COMPLEX
BIOLOGICAL COMPOSITIONS

E.V.Kyrychenko

Institute of Plant Physiology and Genetics of
National Academy of Sciences of Ukraine, Kyiv,
Ukraine

E-mail: leki07@mail.ru

The role of lectins and diazotrophic micro-
organisms as polyfunctional components for
creation of mnew lectin-bacterial biological
composition with a view to practical application
of agro biotechnology were discussed on
the base of literature data and personal
author’s experimental results. Phytolectins
characterized by varied biological activity such
as bioeffector, adaptogen, growth-regulatory,
fungicide and communication to the components
of a system «plant—soil-microorganisms» in
molecular, cellular, organism and systemic
levels of organization and functioning of
agrophytocenosis. Rhizobacteria have many
positive effects on plants and soil, the most
determinative among the effects are the ability
to fix molecular nitrogen of atmosphere, syn-
thesis of hormonal and antibiotical substances,
mobilization of sparingly soluble soil phosphates
and decomposition of hazardous chemical
compounds. It was justified creation of a new
class of lectin-bacterial compositions on a base of
phytolectins and diazotrophic microorganisms
for increasing of productive potential of sym-
bioses and associations, adaptable plasticity and
plants protection and soil ecology improvement
as well.

Key words: phytolectins, diazotrophic microor-
ganisms, lectin-bacterial compositions, agrophy-
tocenoses.
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