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approaches, as a rule, includes an analytical description of an object, blocks of expert evaluations, simulation and processing
of the results of the computational experiment.

Methods — prediction of bio-productivity of the fields of sugar beet crop rotation using the methods of a system analysis
as a tool of mathematical modeling.

Results and discussions — researches of the interconnections which have an effect on the features that are formed during
sugar beet growth and development are presented in the form of correlative series. Each point of a series shows the strength
of a concrete correlative link between studied features and other factors which either influence or are connected with it.

A close correlation link is recorded between field emergence and plant density after full germination (r=0.42), between
field emergence and leaf mass on July 1(r=0.37), and reversed connection between field emergence and yield capacity —r = -
0.37. A close correlation link was recorded between yield capacity of sugar beets and plant density before harvesting
(r=0.69); such factors as leaf mass (r=0.41-0.42), sum of active temperatures (r= 0.34), precipitation (r= -0.33), particularly
recorded on August 1 and September 1, also had an impact on yield capacity formation, an average correlation link was
found between them.

The following factors influenced sugar content in sugar beets: plant density before harvesting (r=0.42), root crop mass
before harvesting (r=0.33), yield capacity (r=0.34), precipitation on July 1 (r=0.46), HTC (hydro-thermal coefficient) on July
(r=0.44), i.e., an average positive correlation was recorded between these studied features. Strong positive correlation links
were found between sugar yield, yield capacity, plant density before harvesting and sugar content of root crops, (r=0.95),
(r=0.68) and (r=0.60), respectively.

Key words: sugar beets, system analysis, simulation approach, descriptive models, correlative series, bio-productivity.
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®OPMYBAHHSA JTUCTKOBOI IOBEPXHI POCJIMH Coi
I CYMHU XJIOPO®ILJIB 3A IHTEI'POBAHOI A1l 'EPBILNAY
TA BIOJIOTTYHUX ITPEITAPATIB

[TigBuIeHHsT BPOXKAKHOCTI CLIbCHKOTOCHIOAAPCHKUX KYJIBTYpP BiIOYBA€ThCS 32 PaxyHOK MOJIMIIEHHS YMOB iHTGHCUBHOCTI Ta
edeKxTHBHOCTI (HOTOCHHTE3Y, B IKOMY IIEpILIOYEProBe 3HAYCHHS Bi/lirpac HAPOCTAHHS IUIOLL JIMCTKOBOI MOBEPXHI Ta 3a0e3MeUeHICTh
1i mporykTaMu pOTOCHHTE3Y, SIKi € OCHOBHHM JKEPENIOM JUIsl IIOBHOILHHOTO (DYHKIIIOHYBAaHHS POCIIHHOTO OPTaHi3My.

HaBonsTbcst pe3ynbTaTH JOCTIPKEHD 13 BUBYEHHS BIUIMBY pi3HHX HOpM rep0Oinuny dabian, BHECEHOTO OKPEMO Ta CyMi-
CHO 13 PEryJIsTOpoM pocTy pocivH PeromnaHT Ha GOHI MepeArociBHOI 00poOKH HaciHHs PerommantoM i MikpoOHHM Ipera-
paroM Pu3o6odit, Ha popMyBaHHS IUTONII JMCTKOBOI IOBEPXHI POCIHMH COI Ta BMICTY B JINCTKaxX CyMH XJIOpo(iliB a i b.
ITpoBeneHnMH JOCIIDKEHHAMH JOBECHO, 0 (OPMyBaHHS ONTUMAIIBHOTO 3a IUIOLIEIO JINCTKOBOTO arapaTy € pe3ysibTaToM
ontuMizauii (yHKUiIOHYBaHHS cuMOioTH4YHOI a3otdikcyBanbHOl cucremu Glycine max (L.) Merr. — Bradyrhizobium
Jjaponicum Ha QOHI 3HHUILEHHS B OCiBaX CEreTaJbHOI POCIUHHOCTI.

3acTocyBaHHSI ONTUMAIBHOT KOMITO3HIT MpernapaTiB 3ade3nedye 3pocTaHHs BMICTYy cyMu XJopodiniB a i b y nuctkax
coi, UM CTBOPIOE OUIBII CIIPUSATINBI YMOBH JUISl IPOXOJDKEHHS B POCIMHAX (hi31070T0-010XIMIYHUX TIPOIECIB, y TOMY YHCIi
it poTocuHTeTHYHNX. BCTaHOBIICHO, 10 HAMOIBIIA TIIOMIA JINCTKOBOT MTOBEPXHI COT 3 HAMBUIINIM BMICTOM CyMH XJIOPO(LIIB
a i b (y nocnimkysaHi a3y po3BUTKY pociuH coi) GopmyroTses 3a 00pobku nocisis repoinumom dabdian (90 r/ra) y 6akosiit
CyMIIIi 3 PeryisaTopoM pocty pociuH Perommant (50 mu/ra) Ha ¢oHI nepennociBHOi 00poOku HacinHs Peromiantom (250
/1) i Puzo6oditom (100 mi/T).

KuirouoBi ciioBa: cost, repOinu, perysstop pocTy pOCinH, MiKpoOHHI npenapar, rioma aucTkoBoi mosepxHi (TIJIIT),
cyMma xsopodinis (X a+b).

IMocTanoBka npodjemn. [HTerpoBaHe 3acTocyBaHHS repOIMIIB 1 010JOT1YHUX MpenapariB MOT-
peOye momamnbiioro BceOIYHOTO BUBUEHHs. 30KpeMa, HEOOXiAHO MiABHIIUTH PiBEHb TECOPETUUYHUX
3HaHb PO BIUIMB JaHUX CyMilllell Ha POCIMHHUN OPraHi3M, TJIHOIIC TOCTIAMTH IPUPOAY 1 MEXaHi3M
ix mii Ha (i3iomoro-6i0xiMiuHi, MOPQOIOTIUHI Ta aHATOMIYHI 3MiHH B KYJIbTYPHUX POCIHHAX. SHAYHY
yBary ciii NpUAINTH MUTaHHSIM BIUTUBY CUMOiOTHYHOI a30Tdikcanii Ha ¢i3i0J0riuHi 3MiHH Y POCTIH-
Hax, JOCITI/PKCHHIO NUISXIB CIPHUHSATTS POCIMHOIO €K30T€HHUX Ta CHJOT€HHHX CHUTHAJIIB, a TAaKOXK iX
TpaHcdopmarii y BiamoBiaHi (i3i00TiUHI peakiii, SKi JeKaTh B OCHOBI KUTTEMISUIBHOCTI POCIIMH,
(hopMyBaHHI BUCOKOT MPOAYKTHUBHOCTI MOCIBIB 1 sIKOCTI Bpoxaro [1].

AHaJi3 0CTaHHIX JoCHiTKeHb i myOsikaniil. AKTUBHICTh CHMOIOTHYHOT cUCTeMU 0000BUX KYIb-
TYp 3aJICKUTh BiJl €PEKTHBHOCTI POOOTH (POTOCHUHTETHYHOIO amapaTy POCIUH, TOOTO 3a0€3MeUCHOCTI
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i1 mpoaykTtaMu (HOTOCHUHTE3Y, SKi € sl Hel JHPKePesIoM eHeprii. Y CBOK 4epry pOCIHHH TpaHCHOpMY-
I0Th MIPOAYKTH a30TdiKcaii, sIKi BAKOPUCTOBYIOTBCSI POCIMHOIO-TOCTIOAapeM, AJsl GopMyBaHHs Haj-
3eMHOI MacH [2, 3], BogHOYac AedilUT a30Ty 3yMOBIIOE (pOPMyBaHHS HEMOBHOLIIHHOTO (hOTOCHHTE-
THYHOTO amnapary 3 HU3bKOIO iIHTEHCUBHICTIO (poTocuHTE3y [4—6].

B ocranHi poku chopMyBINCH YITKI YSBICHHS PO 3aIEKHICTh, CHPSIMOBAHICTD 1 MPOAYKTHB-
HICTh ()OTOCHHTE3Y BiJ HU3KH (PAaKTOPiB, y TOMY UHCHi i repOinuais [7, 8], micis 3acToCyBaHHS SKHX
3MEHIIYETHCS PiBEHB 3a0yp SIHEHOCTI ITOCIBIB Ta TMOKPAITY€EThCS 3a0€3MEUEHICTh POCIUH HU3KOIO JKHT-
TE€BO HEOOXITHUX YMHHUKIB [9]. DoToCcHHTE3 BiIOYyBa€eThCS 3a Oe3MocepeaHbOl yIacTi a30TOBMICHHUX
HirMeHTiB — XJ0opodiniB a i b. BueHnMu BcTaHOBIIEHO, 10 TepOilUAN Pi3HUX KJIaciB, BHECCHUX SIK
OKpEeMO, TaK i CyMiCHO 3 OiompenapaTtaMi, CyTTEBO BINTUBAIOTH HA BMICT OCHOBHHUX (DOTOCHHTETHUHUX
MIIrMEHTIB y JINCTKaX CLIBCHKOTOCTIONAPChKUX KyasTyp [10—13], mpote mis inTeHcudikamii hoTocHH-
TETHYHOI aKTUBHOCTI MOXYTh BHKOPHCTOBYBATUCH i OlompemnapaTH, SKi BHUSBISIOTH NO3UTHBHHUN
BIUIMB Ha BMICT xJIopo(isiB y muctkax [14].

MeTa a0CJiaKeHHsI — BCTAHOBUTH BJIMB PI3HUX HOPM TepOiluIy, peryisaTopa poCTy POCIHH i
MiKpOOHOTO IpemnapaTy Ha (opMyBaHHS IUIOLII JTUCTKIB COi Ta BMICTY B HUX CYMH XJIOpOQiiB a i b.

Marepiaa i MeToguka gocaigkens. Jlocaian 3aknagaiy B yMoBax JOCTIIHOTO TOMSA Y MaHCBKOTO
HYC y TpupazoBoMy OBTOpEHHI CHCTEMAaTHIYHUM MeToAoM yrpomoBx 2013-2015 pp. Y mociBax coi
copty PomanTuka BuBuUanm fmito repOirmuay ®abdian WG (imaserarrip, 450 1/Kr + XJIOpiMypOH-CTHII,
150 r/kr), oONpUCKYBaHHS SKMM MPOBOAWIN Y (azy 2—3-X CIpaBKHIX JHUCTKIB KyJbTYpU y HOpMax
90, 100 ta 110 r/ra OKpeMo i B cyMilax 3 PEeryIaTOPOM POCTy pPociuH Perommant (30armancoBana
KOMITO3HITiSl O10JI0TIYHO aKTHBHUX CIIOIYK: aMiHOKHCIIOT, aHAIOTIB (hiTOTOPMOHIB, OJITOCaXapHIiB,
XKHUPHHUX KUCIIOT, XeNaTHUX 1 O10reHHHUX MiKpoeieMeHTiB) y HopMi 50 mui/ra. Lle#t sxe perynsarop BUKO-
PHUCTOBYBJIN ISl TIEpeANociBHOT 0OpoOku HaciHHs B HopMi 250 mi/T. Puzobodit (bakrepianbHa cy-
CrIeH3is st iHOKYJISIiT HaciHus coi Bradyrhizobium japonicum urram M8 tutp 3x10° )uTTe3MaTHIX
OakTepiii Ha T MpenapaTy) 3aCTOCOBYBaJM JUIsl 0OpOOKHM HaciHHs mepen ciBOoro B Hopmi 100 mi Ha
reKTapHy HOpMY HaciHHA. JleTajpHy cXeMy AOCIiay, HOPMH 3aCTOCYBaHHS Ta CIIOCOOM BHECEHHS IIpe-
rapaTiB HaBEJEHO Yy TaOIHUIIIX.

[Tnomry 1ucTKOBOI MOBEPXHI BU3HAYANM 3 BUKOPUCTAHHSIM BHCIYOK [15], BMICT y JHCTKaxX XJI0po-
¢iiB Ta 1X CHIBBiAHOLIEHHS BU3HAYAIH CIIEKTPOPOTOMETPUYHIM METOJOM 3 HACTYITHHM IepepaxyH-
KOM 3a toroMororo ¢opmyir [16].

OcHoBHi pe3yabTaT H0cHigKeHHs. [[iIBUIIEHHS BpOKAaHHOCTI CiIbCHKOTOCTIONAPCHKUX KYJb-
Typ BigOyBaeTbcA 3a paxyHOK MOJIMIICHHS YMOB IHTCHCHUBHOCTI Ta e(EKTHBHOCTI (POTOCHHTE3Y
[17-19], B sskOMy TIepIIodeproBe 3HAYCHHS Billirpac HAPOCTAHHSI TUIOIII JIMCTKOBOI IMIOBEPXHI Ta HAKO-
MMMYEHHS HEI0 OpraHiyHoi pedoBuHH [20-22]. PerymroBaHHS TUIONI JTUCTKOBOTO amapaTy POCIUH MO-
e OyTH JOCSITHYTO CTBOPEHHSIM ONTHMAIBHOI CTPYKTYpH MociBiB. BogHouac goTocunTeTHYHMI ana-
pat poCIMH IOCUTh YyTJIUBUIL 10 Jii pi3HUX YMHHHKIB, TOMY CyMiCHE 3aCTOCYBaHHS XIMiYHHUX 1 Oio0-
FYHUX MpernapaTiB MOXKE MaTH ICTOTHHUH BILUIMB Ha (GopMmyBaHHS ¥oro posMipie [23, 24]. 3Bakarouu
Ha 1e, AOLUILHUM OyJI0 BCTAHOBUTH BIUTUB iIHTETPOBAHOTO 3aCTOCYBAHHS IpemnapariB pi3HOi ¢iziono-
riuHoi aii Ha popMyBaHHS MJIOMII JIUCTKOBOI MOBEPXHI POCIHH COi.

VY pe3ynbTaTi BUKOHAHWUX JTOCIIDKEHb BCTAHOBJICHO, IO TUIOIIA JINCTKIB MOCIBIB COI Y POKH TIPO-
BEIICHHS JIOCNIDKEHb 3MIHIOBAJIaCh 3aJIGKHO BiJ] BHIY, HOPM Ta CIHOCOOIB BHECECHHS IIperapaTiB
(tabmn. 1). Tak, y ¢a3sy Oyronizauii y kontpoumi I (6e3 3acTocyBaHHs mpemnapaTiB i pydHUX HPOIIOIIO-
Banb) 3aranbHa [1JIIT cranosmma 11,8 Tic. M>/ra. 3acTOCYBAaHHS PYYHHX HPOIMOIIOBAHb YIPOJOBK BE-
reTarifinoro nepioxy (koutpons 1I) 3a6e3meurno 36iapmenns [1JII BimHOCHO KOHTpOmO [ Ha 13 %.
ITocxomoBe 3acTocyBaHHS peTyasiTopa pocty pociuH Perormiant y Hopmi 50 mi/ra cripusio He3HAU-
HoMy 3pocTannio I (#a 0,4 Tuc. M/ra), MO 0GYMOBIIIOBANIOCH 3HAYHOK HPHCYTHICTIO B TOCiBaX
CEeTreTaIbHOI POCITMHHOCTI.

3a 00poOku pociuH coi repbinuaom daodian 90, 100 ta 110 r/ra ITJIII 3pocTana BiTHOCHO KOHT-
poxro [ Ha 5; 3 ta 1 % BigmoBigHo. 3a cymicHOro 3acrocyBanHs repoinugy ®adian 90-110 r/ra 3 Pe-
romtantoM 50 mu/ra Hapocranus [UJIIT BimHOCHO KOHTpOJBHOTO BapiaHTa (I) cranoBmiio 25-20 %. 3a
MEPENOCiBHOT 00POOKH HACIHHS CYMIIIII0 MiKpoOHOro mpenapaty Puzo6odit 100 mi 3 peryisTo-
poM pocty pociuH Perommant 250 M/t nokasauk [1JII1 3pocTtaB nmpotu koHTponbHOrO BapianTa (I) Ha
4.6 Tic. m>/ra 3a HIPys 0,12 Trc. M*/ra. 3a mOCX0M0BOTO BHECEHHS repbinumy ®Pabdian 90—110 r/ra mmo
dhony Haitoinema IJIIT popmyBamack 3a Hopmu 90 1/ra, M0 MEPEBUIITYBATIO KOHTPOJIL | BIAMOBIIHO ¥
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(hazy Oyronizarii Ha 2922 %, 3a CYyMiICHOTO 3aCTOCYBaHHS THX k¢ HopM repbimumy Pabian 3 Peror-
nantom 50 mi/ra o Gony Puzo6odit 100 ma 3 Peromnanrom 250 mi/ra — Ha 39-34 % BianosiaHo.

Tabmuns 1 — @opmyBaHHSA ILIONIi JIMCTKOBOI MOBEPXHi POCIMH co0i 3aj1€e:KHO0 Bi 1ii repoinnay dabian, peryastopa
pocty pociauH Peromiant i mikpo6Horo npenaparty Puso0odir (cepenne 3a Tpu pokn)

daza
: - 3aBEPILICHHS IIBITIHHS —
Bapiant nocniny L 1104aTOK
OyToHi3aIis . MIOYaTOK YTBOPCHHS

LBITIHHS 606i8

be3 3acrocyBanHs npenapariB (KOHTPOJIb 1) 11,8 26,0 21,2
Py4Hi IporositoBaHHs YIPOIOBXK BereTariiHoro nepioay (kourpos I1) 13,3 28,1 22,2
Perommant 50 mi/ra 12,2 30,0 242
®dabian 90 r/ra 12,4 29,6 24,1
dabian 100 r/ra 12,1 29,2 23,9
®abian 110 r/ra 11,9 29,0 23,4
®dabian 90 r/ra + Peromnant 50 mi/ra 14,8 33,4 26,0
®abian 100 r/ra + Peromranr 50 mi/ra 14,5 32,6 25,7
®abian 110 r/ra + Peromranr 50 mi/ra 14,2 32,4 25,5
Puzo6odir 100 ma + Peromnant 250 mir/t (doH) 15,0 354 27,1
don + Peromnant 50 mi/ra 15,7 36,2 28,1
®on + Dabian 90 r/ra 15,2 37,2 29,3
Don + ®abdian 100 r/ra 14,7 36,5 28,7
don + Pabian 110 r/ra 14,4 36,1 28,5
Don + Pabian 90 r/ra + Perommant 50 mi/ra 16,4 39,7 31,6
Don + Pabian 100 r/ra + Perommant 50 mi/ra 16,3 39,2 31,2
don + Pabian 100 r/ra + Perommant 50 mi/ra 15,8 38,7 30,1
HIP,s 0,12 0,18 0,56

dopmyBannsa HanOinbmoi [IJIIT y nux BapiaHTax JOCTIAY y3rOMKYEThCSA 13 3MEHIICHHIM PiBHS
3a0yp’ SHEHOCTI TOCIBIB, 32 PaXyHOK YCYHEHHS KOHKYPEHTHHX BIJTHOCHH MK KOMIIOHCHTAMH arporie-
HO3Y [25, 26].

VY ¢a3y moyatky IBITIHHS COi CIIOCTEPiranoch HaiHTeHCHBHiIIe HapocTanHs [1JII1, 10 o’ s13aHo
3 3araJbHOI0 aKTHBI3aIli€l0 POCTOBUX IPOIIECIB POCIHH Coi y mi0 a3y po3BUTKy. BogHodac, y opiB-
HSTHHI 3 ()a3010 IOYATOK LBITIHHA, y a3y 3aBepIlIeHHS LBITIHHSI — OYAaTOK YTBOpeHHs 000iB BinOyBa-
nock HezHauHe 3MeHmIeHHs [, mo noB’s3aHo 3 MOCTYIIOBUM BiIMHUPAHHSM JIUCTKIB y HUXKHIX SpPY-
cax. IlocxomoBe BHECEHHs peryisTopa pocTy pociauH Perommant 50 mi/ra CHpusuio HapOCTaHHIO
TIJIIT no xontpomo [ Ha 15 % y ¢a3y mouaTtok UBiTiHHA Ta Ha 14 % — y a3y 3aBepiueHHs UBITIHHS —
MoyaToK yTBOpeHHs 000iB. I3 30inbmennsmM Hopmu repoinuay Pabdian 3 90 mo 110 r/ra cmocrepira-
nock 3MmermenHs [UJIIT wva 14-10 % BimnocHo koHTpomo I. CymicHe 3acrocyBanHs Pabiany 90—
110 r/ra 3 Perommaarom 50 mi/ra 3a6e3nedyBano HapocTadHs [1JII1 BiTHOCHO KOHTPOJIFHOTO BapiaHTa
(D) y daszy nouarox upitiHHs Ha 29-24 % Ta — 2629 % — y ¢a3y 3aBepLICHHS LBITIHHSI — MOYaTOK
yTBOpeHHsI 000iB.

3a BUKOPHCTaHHS MEPEANOCiBHOT 00POOKH HACIHHSA CYMIIIIII0 MiKpOOHOro mpemnapary Pu3zo0odit
100 M7 3 perymnsitopoM pocTy pocinut Perommant 250 mut/t Hapoctanns [T y a3y noyarox nBiTin-
HSl TIEPEBHIIYBAIO KOHTPOJIb Ha 36 %, y a3y 3aBepleHHs LBITIHHS — IOYaTOK YTBOpeHH: 000iB — Ha
28 %. TUIII, sixa chopmyBasiach 3a BHeceHHs Peromianty 50 mi/ra o GoHy mepeanociBHOi 00poOKu
HaciHHs Oyjia Ha piBHI BHeceHHs repOinuay ®abian 100 r/ra i nepepuiyBaia MOKa3HUKH KOHTPOJIb-
Horo BapianTa (I) Ha 39 i 33 % BiANOBiAHO 70 (a3 PO3BUTKY.

Brecenns rep6Oinuny ®abdian y Hopmax 90-110 r/ra mo ¢oHy nepeanociBHOI 00poOKH HACIHHS
MikpoOHUM TpenaparoM Puzobodit 100 M 3 peryiasitopoM pocty pocius Peromiant 250 M/t 3a6e3-
neaysaio 3poctanns [1JII1 BigHOCHO KOHTpONBHOTO BapianTa (I) Ha 43-39 % y ¢a3y moyatox UBITIH-
Hs1 Ta 38-34 % —y a3y 3aBepIueHHs UBITIHHA — IOYaTOK YTBOPEHHs 000iB.

Haitintencusnime ITJIIT pociua coi hopmyBaiack y (a3ax moyaTok HBITIHHS Ta 3aBEPIICHHS LIBITIH-
HS — TIOYATOK yTBOpeHHsI 000iB y BapiaHTi cymicHOro BHeceHHs repOitmay Pabian 90-110 r/ra 3 Peron-
nantoM 50 mi/ra Ha doHi mepennociBHOI 00poOku HaciHHA cymimo Pusobodity 100 mi i Peromnanry
250 mi1/T, 1110 TTepEeBUIITYBAIIO TTOKa3HUKH KOHTpoto 1 Ha 53—49 % ta 49—42 % BiamosimHo.

doTocuHTE3 BIIOYBAETHCS 3a OE3MMOCEPENHBOI YIACTi @30TOBMICHUX HITMEHTIB — XJIOpOohiIiB a 1 b
[27, 28]. BueHrMMHU BCTaHOBJICHO, IO T'epOIIUIN Pi3HUX KJIACiB, BHECEHI SIK OKPEMO, TaK i CyMICHO 3
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OiompemaparaMu, CyTTEBO BILUIMBAIOTh Ha BMICT OCHOBHUX (DOTOCHHTETHMYHHMX IIITMEHTIB Y JIMCTKAX
CLIBCBKOTOCTIONAPCHKUX KYABTYp [29, 30].

AHajizyroun BMICT X7 a+b y TUCTKax col y dasy OyTonizarii (Tabi. 2), MoXXHa 3a3HAYHTH, IO 3a
BUKOPHUCTaHHS I 0OpOOKK HAaCiHHS mepes ciB0or MikpoOHoro mpemapary Puzo6odit 100 mi 3 pe-
TYJIATOpOM pocTy pociinH Peroriant 250 mur/T BiH NepeBUILyBaB NOKa3HUKK KOHTpoIto I Ha 8 %.

Tabnuis 2 — BMmict cymu xJiopodiiB a i b y mmerkax coi 3a jii repéinuny ®aodianT, peryasitopa pocty pociin Peromn-
JaHT i MmikpoOHoro npenapaty Puzo0odir (cepenne 3a Tpu poku, MI/r cUpoi MacH)

daza
Bapi . 3aBepILCHHS [[BITIHHS —
apiaHT JOCIiTY . 0YaToK
OyTOHIi3a1is .. MOYaTOK YTBOPEHHS
LBITIHHS .

000iB
be3 3acTocyBanus npenapariB (KOHTpoJb 1) 1,089 2,267 1,664
Py4Hi IponoIitoBaHHs YIPOIOBK BereTariiHoro nepioxy (koHTpois 11) 1,105 2,275 1,691
Perortant 50 mii/ra 1,115 2,287 1,731
®dabian 90 r/ra 1,123 2,270 1,770
®abian 100 r/ra 1,117 2,267 1,771
dabian 110 r/ra 1,112 2,262 1,768
dabian 90 r/ra + Perommant 50 mir/ra 1,147 2,292 1,820
®abian 100 r/ra + Peromianr 50 mi/ra 1,143 2,288 1,810
®abian 110 r/ra + Peromianr 50 mi/ra 1,138 2,279 1,801
Puzo6odir 100 mi + Peromant 250 i/t (dhoH) 1,163 2,618 1,979
®on + Peromnant 50 mii/ra 1,176 2,631 2,024
®on + Pabian 90 r/ra 1,178 2,625 2,070
®on + Dabian 100 r/ra 1,177 2,622 2,066
®on + Dabian 110 r/ra 1,175 2,617 2,051
don + Pabian 90 r/ra + Peromnant 50 mir/ra 1,192 2,645 2,108
®on + Pabian 100 r/ra + Perommant 50 mir/ra 1,187 2,643 2,094
®on + Pabian 110 r/ra + Perommant 50 mir/ra 1,185 2,639 2,084

Buecenns ®abiany y Hopmax 90—110 r/ra no ¢poHy BUKOpUCTaHHS Oi0JIOTIYHHX MpenapaTiB 3a-
0e3meunsio 3pocTaHHs TOCHIIKYBAHOTO MMOKa3HUKA Ha 8—7 % BiAMOBIAHO NPOTH KOHTPOJBHOTO Bapi-
anTa L.

Boanouac HaiiBumuii BMicT X1 a+b y IMCTKaxX coi BIAMIUEHO 32 BUKOPUCTAHHS ISl IEPEAIOCIB-
HO1 00poOku HaciHHs cymimi Puzo6odity (100 mi) i3 PerommanTom (250 mir/T) 3a HacTymHOTO OOTI-
puckyBanHs nociBiB @adianom (90 r/ra) 3 Peromnantom (50 mi/ra), mo Ha 9 % mepeBUIIyBaIo MoKa-
3HUKU KOHTpOJdIO I. AHami3 ojepikaHUX AaHUX 13 BMICTy XJ a+b B JIHCTKaxX coi MpoJeMOHCTPYBaB
MoAi0Hy 3aJIe)KHICTh BIUIMBY JOCTIIKYBaHMX HOpM repOinuay Pabdian i GiojgoridyHux mpemnapartie Pu-
30000iT i PeroruianT i y ¢a3zy mouaTok UBITIHHS pociuH. Tak, y cepeIHbOMY 32 POKH JOCHTiHKEHb 32
nii ®abiany 90—-110 r/ra Bmict X a+b y nucTkax coi BIZHOCHO KOHTpOIo | Maiike He 3MiHIOBaBCA.
Boanouac 3a koMiiekcHOro Bukopucranus ®adiany 90—110 r/ra 3 Peromiantom 50 mii/ra nepeBu-
IeHHs 3a BMicToM X1 a+b BimHOCHO KoHTpOoro | ckimagamo 0,025—-0,012 mr/r cupoi macu. Y cepen-
HBOMY 3a TPH POKH €KCIIEPUMEHTAIBHUX JOCTIIKCHb HAWBHII MTOKa3HUKH BMICTy XJI a+b y rMeHT-
HOMY KoJleKci hopMyBanucsi y BapiaHTax KOMOiHOBaHOI 00p0oOKM HACiHHS CyMIILIIIO TpenapariB Pu-
3000¢iT 100 i i Peromumant 250 mut/t 3a HactynmHoi 00poOku mociBiB cymimmno Padiany 90 r/ra i
Peromranty 50 mi/ra, e mepeBuIieHHsT KOHTpoapHOTro BapianTa (I) ckimagano 17 % BimmoBigHO.

JocnipKeHHsT HAKOMMMYCHHS XJI0podiliB @ 1 b B MUCTKaX PociuH coi y a3y 3aBeplueHHs LBITIHHA
— MOYaTOK YTBOpPEHHS 000IB IOKa3al0 3HWKCHHS BMICTY XJOpO(DiIiB y HOPIBHAHHI 3 MMOIEPEIHBOIO
(ha30r0 32 OJTHOYACHOTO IX 3POCTAHHS BiTHOCHO KOHTposibHOro BapianTa (I). Tak, 3a BUKOpHUCTaHHS
dabiany 90—-110 r/ra BMicT cymu Xj10podiniB a+b 3pocTaB BiZHOCHO KOHTposbHOTrO BapianTta (I) Ha
9-8 %. 3a cymicHoro 3actocyBanHs ®abiany 90-110 r/ra 3 Peromnantom 50 mi/ra BMicT CyMu XJI0-
podisiB i3 HAPOCTAHHAM HOPMH BHECEHHsS TepOiluay 3HIMIKYBABCS, NMPOTE MEPEBHIICHHS BiIHOCHO
KOHTpOITIO | Takok KOMHUBAIOCh Y Mexkax 9-8 %.

Bukopuctanns Puzo6odirty 100 min 3 Peromnantom 250 M/t anst o0poOku HACIHHS 3 HACTYITHOIO
00poOKoro mociBiB Peromiantom 50 mi/ra 3a0e3me4niio ACHIO BHUIMI MOKA3HUKH BMICTY CYMH XJIOPO-
(iniB y IMCTKAX COi BiJIHOCHO KOMIUICKCHOTO 3aCTOCYBaHHSI MiKpPOOHOTO Iperapary i peryisropa po-
CTY POCIIHH JUIsl IEpeANociBHOI 00pOOKM HACIHHS, e cyMma XJIopo(iyiB 3pocTaia BiTHOCHO KOHTPOJIb-
Horo BapianTa (I) Ha 19 %.
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Haiipumi moka3HUKH 31 BMICTY XJIOPO(MITIB IMPOCTEKYBAINCh Y JIUCTKAX COI 3a BUKOPUCTAHHS
dabiany 90-110 r/ra cymicao 3 Peromnanrom 50 mi/ra mo ¢ony Puzo6odit 100 mn 3 Peronnantom
250 Ma/T, Ae IepEeBHILEHHS BiIHOCHO KOHTPOJItO I cymu xitopodinie ckinagano 26—25 %.

BucHoBku. 1. BcraHoieHo, 1110 3a BUKOpHCTaHHS Kommo3uiii Puzo6odit (100 mi) 3 Peromian-
toM (250 mur/T) + Dabian (90 r/ra) 3 Peromnantom (50 mi/ra) BinOyBaeThcsi GOpMyBaHHS ONTHMAb-
HOTO 3a IUIOLICIO JTUCTKOBOTO amapary, 10 € Pe3yJIbTaToOM ONTUMi3alii (yHKIIOHyBaHHSI CUMOIOTHY-
HO1 a3zoTdikcyBanbHOi cuctemu Glycine max (L.) Merr. — Bradyrhizobium japonicum na ($oHi 3HH-
IIIEHHS B TIOCiBaX CETeTaNIBbHOI POCTUHHOCTI.

2. Cywmicue BukopuctanHs Puzobodity 3 Peromnanrom ans o6poOku HaciHHs mepen ciBOOrO Ta
cyMmicHe BHeceHHS mo jgaHoMy ¢oHy Pabiany 3 Perommantom 3abesnedye 3pOCTaHHS BMICTY CyMH
XJIOpOQiTB @ 1 b B IUCTKAX COI, YMM CTBOPIOE OLIBII CIIPUATINBI YMOBH JIJIsl TPOXOKEHHS B POCIIHU-
Hax (i310710r0-010XiMIYHUX MPOLECIB, Y TOMY YHCII i (POTOCHHTETUUHHX.
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®opMHUPOBaHHE JHCTOBON MOBEPXHOCTH PACTEHHIl COM M CYMMBbI XJIOPOGH/IIOB IPH HHTErPHPOBAHOM JIeliCTBHH
repoMIMAOB M OHOJIOTHYECKHX MpPenapaToB

B.I1. Kapnenko, }0.U. UBaclok, P.M. IIpuryask, A.O. UepHera

INoBsIIeHNE ypoKaifHOCTH CETbCKOXO3SHCTBEHHBIX KYJIBTYP IPOUCXOJUT 3a CUET YIYUIICHHs YCIOBUH HHTEHCHBHOCTU
u 3¢ pexTUBHOCTH (POTOCHHTE3A, B KOTOPOM IIEPBOCTEIICHHOE 3HAUCHNE UTPaeT HapacTaHUe IUIOIAN JIMCTOBOH TTOBEPXHOC-
TH ¥ 00ECIICUCHHOCTD €¢ MPOAYKTaMH (POTOCHHTE3a, KOTOPBIE SIBIISIOTCS OCHOBHBIM HCTOYHUKOM JUIS ITOJHOLICHHOTO (DYHK-
IMOHNUPOBAHUS PACTHTEIILHOTO OPTaHU3Ma.

IMpuBoasATCs pe3ynabTaThl HCCIEAOBAHUN MO U3YUEHUIO BIUSHUS Pa3INUHbIX HOpM repounuaa @abuaH, BHECEHHOTO OT-
JIENIbHO U COBMECTHO C PEryJIsTOPOM pocTa pacteHuii Peromnant Ha (oHe npeamnoceBHol 00paboTku ceMsiH Peromianrom u
MHUKpPOOHBIM IpenaparoM Puzobodur, Ha GopMupoBaHue MIOMAAH JUCTOBOM MOBEPXHOCTU PACTCHUN COU U COAEPKAHUS B
JHCTBAX CYMMBbI XJIOpoGuIoB a u b. IIpoBeIeHHBIMU HCCIIEOBAaHUSMU 10Ka3aHO, YTO (POPMUPOBAHKE ONTHUMAIBHOTO MO
IUTOIIAAN JIUCTOBOTO aIllapaTa sIBISIETCs CIEACTBUEM ONTUMU3ANNH (YHKIMOHUPOBAHUS CUMOMOTHYECKOH a30T(HUKCHPYIO-
meit cucremsl Glycine max (L.) Merr. — Bradyrhizobium japonicum Ha (GpoHE yHUYTOXXEHUS B IIOCEBAX CETreTAIBLHOM pacTH-
TEJIHOCTH.

[MpumeneHne onTUMaNbHON KOMITO3UIMH MIPENApaToOB 0OECIICUNBACT POCT COJECPIKaHUS CyMMBI XJIOPOQHILIOB a U b B
JHCTBAX COM, UYeM CO3/aeT Oosee OGIaronpHATHBIE YCIOBHs AT MPOXOXKACHUS B PACTEHUSIX (DU3HONIOro-0MOXMMHUYECKIX
HPOLIECCOB, B TOM 4YHC/E U (OTOCHMHTETHYECKHUX. Y CTAHOBIICHO, YTO HAaMOOJIbLIAS IUIOIIA/b JIUCTOBOM MOBEPXHOCTH COM C
BBICOKMM COJICP)KaHHEM CYMMBbI XJopodmuioB a u b (B uccienyemblie (a3l pa3BUTHs pacTeHUl cou) GOPMUPYIOTCS HPU
obpaboTke noceBoB repounuaom ®aduan (90 r/ra) B 6aKoBoil cMecH ¢ peryasTopoM pocta pacteHuil Peromnant (50 mi/ra)
Ha (oHe npeanoceBHoi 06padoTku cemstH Peromnantom (250 mit/T) u Puzobodurom (100 mi/T).

KunroueBsble ci10Ba: cosi, repOUINA, PeryIsaTop pocTa pacTeHHH, MEKPOOHBII Ipenapar, IUIomaib JIHCTOBOM IIOBEPXHO-
ctu (IUIIT), cymma xmopodminioB (X a+b).

Formation of soybean plant leaf surface and chlorophyll amount under integrated herbicide and biological prod-
ucts influence

V. Karpenko, Yu. Ivasiuk, R. Prytuliak, A. Chernega

Integrated application of herbicides and biological products requires further thorough study. In particular, it is necessary
to raise the level of theoretical knowledge about the influence of these mixtures on the plant organism, to deeply explore the
nature and mechanism of their action on physiological and biochemical, morphological and anatomical changes in cultivated
plants. Considerable attention should be paid to the effects of symbiotic nitrogen fixation on physiological changes in plants,
to the study of ways of perception by the plant of exogenous and endogenous signals and their transformation into the
corresponding physiological reactions that underlie the life of plants, the formation of high productivity of crops and the
quality of the crop.

The increase in crop yields is due to the improvement of the conditions of intensity and effectiveness of photosynthesis,
in which the growth of the area of the leaf surface and the provision of its photosynthesis products, which are the main source
for the proper functioning of the plant organism, is of primary importance. In recent years, clear ideas have been formed on
the dependence, direction and productivity of photosynthesis on a number of factors, including herbicides, which reduce the
level of perennial crops and improve the supply of plants by a number of vital factors. Photosynthesis occurs with the direct
participation of nitrogen containing pigments — chlorophylls a and b. It has been established that herbicides of different
classes, introduced separately and in combination with biological products, significantly affect the content of the main
photosynthetic pigments in crop leaves, but biologics that can positively influence the content of chlorophylls in the leaves
can also be used to intensify photosynthetic activity.

The purpose of this study is to determine the influence of various standards of herbicide Fabian made for the backdrop of
the microbiological product Risobophyt, for various ways of using the plant growth regulator Regaplant to form the area of
soybean leaves and the amount of chlorophyll a and 4 in them.

The experiments were laid in the experimental field of the Uman NUH in a three-time repetition by a systematic method
during 2013-2015. In Romantyka soybean herbs, the Fabian WG herbicides were studied in the norms of 90, 100 and
110 g/ha and the plant growth regulator Regoplant — 50 ml/ha. The same regulator was used for pre-sowing seed treatment at
arate of 250 ml/t. Risobofit was used to treat seeds before sowing in the normal range of 100 ml per hectare of seed.

The article presents the results of the research on the effects of different rates of herbicide Fabian, introduced separately
and in conjunction with plant growth regulators Rehoplant for the background pre-treatment of seeds Rehoplantom and
microbial preparations Ryzobofit, the formation of leaf surface of the soybean plants, and content in the leaves of the amount
of chlorophyll a and b. Conducted studies have shown that the formation of leaf optimal system is the result of optimization
of symbiotic systems nitrogine fixing Glycine max (L.) Merr. — Bradyrhizobium japonicum for the background of the
destruction of seedlings vegetation.

As a result of the conducted studies, it was established that the area of leaves of soybean crops during the years of the re-
search varied depending on the type, norms and methods of input of products. It is established that during the use of Risobofit
(100 ml) with Régoplant (250 ml/t) + Fabian (90 g/ha) with Régoplant (50 ml/ha) composition, the optimal area of the leaf
apparatus is formed, which results from the optimization of the functioning of the symbiotic nitrogen fixation Glycine max
(L.) Merr system. — Bradyrhizobium japonicum for the background of the destruction of seedlings vegetation. The highest
indices of the area of the leaf surface were formed in the phases, the beginning of flowering and the end of flowering — the
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beginning of the formation of beans in the option of coexistence of a herbicide Fabian 90-110 g/ha with a regroplant 50 ml/ha
on the background of pre-seed treatment with 100 ml Risbofyte mixture and 250 mg/t, which exceeded the control indicators
by 53-49 % and 49-42 %, respectively.

The consistent use of Risbofyte with Régoplant for seed treatment before sowing and the consistent application of this
background Fabian with Régoplant provides an increase in the content of chlorophyll @ and b in soybean leaves, which
creates more favorable conditions for the passage of physiological and biochemical processes, including photosynthetic, in
plants. The highest levels of chlorophyll content were observed in soybean leaves for using Fabian 90-110 g/ha in
combination with a regroplant of 50 ml/ha in the background of Risbofit 100 ml with a regroplant of 250 ml/t, where the
excess over control and the sum of chlorophylls was 26-25 %.

Application of the optimal composition of preparations provides an increase in the area of the leaf surface of soybean
plants with an optimal content of the amount of chlorophylls @ and b, which creates more favorable conditions for the
passage of physiological and biochemical processes, including photosynthetic, in plants.

Key words: soybean, herbicide, plant growth regulator, microbial product, leaf area (LA), chlorophyll content (Chl a + b).
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Tncmumym bioenepeemuunux kynomyp i yykpoeux oypsixie HAAH Yxpainu

CTBOPEHHS TA 3BEPEKEHHA KOJEKIIIT BIBCA
3A BUKOPUCTAHHSA BIOTEXHOJIOI'TYHOT'O METOAY

Po3pobieHo Ta mpoaHanizoBaHO MPOIEC JEMOHYBaHHS KOJIEKIIT BiBca in vitro, 3aJIeXKHO BiJ TEHOTHITY, HU3bKHX ITO3UTH-
BHHX TEMIEpPaTyp i CKJIaJy *KMBHIBHOTO CEPEOBHILA.

EKcriepMMeHTaNbHIM LIISXOM BiANPal[bOBAaHO IIPOLEC JAEHOHYBaHHS BiBca in vitro. JIoBeNEHO, 1O AOLUIBHO BUKOPHC-
TOBYBaTH MoAn(iKoBaHe )XUBHIbHE cepenoBuile 3a nponucom ['ambopra i Esenera (GB) s nenoHyBaHHs akTHBHOI KOJie-
kuii BiBca 3 nopaBanusM BAII — 0,3 mr/n, uykposu — 50,0 r/n. Bu3HaueHo BIUIMB LMTOKIHIHIB 1 BYrJIeBOIB Ta MmifiOpaHo ix
ONTHMaJIbHI KOHIEHTpAMii y CKIafi >KUBHIBHOTO cepenoBHma. JlocmiKeHHsIMH BCTaHOBJICHO, 1[0 HEOLUIBHO BUKOPUCTO-
BYBATH JIJIs BiBca KIHETWH HE3aJISKHO BiJl KOHIIEHTpPAILil, TOMY, III0 BiH 3a0e3leuye YTBOPEHHS OJATKOBHX MAaroHiB, M0 HE
O6axxaHO B JaHOMY Ipoueci. EkcriepuMeHTansHO OBeeHO, 10 3a KOHIeHTpanil mykpo3u 70—-80 r/im y ckiazi >KUBHIBHOTO
CepeIoBHINA, KYIbTypallbHI POCIIMHH BiBCa MAalOTh BUCOTY 16—25 cM Ta KUIbKICTh maroHiB gocsirae 12—15 mr., ane mig gac
JOBrOTPHUBAJIOr0 30epiraHHs, MOHaJ 6 MiCsIiB, BOHU CTAlOTh OUTHII NPUTHIYCHHMH Ta CIIOCTEPIra€ThCs BHUIUMI BiJICOTOK
YPOKEHUX HEKPO30M POCIMH. BU3HAuCHO, 110 B CKJIAAl KMBHJIBHOTO CEpeOBMILA Haile()eKTUBHIIIUMY OyIn KOHLEHTpaLil
ykpo3u 40 i 50 /1, siKi JO3BOJISAIOTH OTPUMATH MEHIIY KUTBKICTh MAroHiB Bix 5 10 7 IUTYK Ta BUCOTY KYJIbTYpabHUX POC-
JIMH BiBca Bix 7 10 9 cM.

BcraHoBeHo, 1110 [uis 30epiraHHs BUXiIHOTO Marepiany BiBca yrmpoaoBxk 12 MicsuiB HAHONTHMABHILIOK TO3UTUBHOIO
Temieparypoio € +10 °C, sixa 3abe3nedye BIKUBaHHS pocinH 10 69,5 %.

Kuro4oBi ciioBa: XMBHUJIBHE CEpPEIOBUILE, TEMIICPATYPHUIT PeXKUM, KOHIICHTpALll, IUTOKIHIHH, BYIJICBOIH, TPHBAIICTH
30epiraHHs.

IMocTanoBka mpo6JemMu. Y CBITI CTPIMKO 3pic iHTEepeC IO BiBca 1 HOTo IDIONII HAa CHOTOMHI 3a-
WMarOTh yoKe I’ IT€ MICIIE TICII TaKUX MIHHUX KYJIBTYp SAK MINCHALS, KYKYpy/3a, puc, saMins [1]. Jlms
CTBOPEHHSI COPTIB BiBCa 3 KOMILIEKCOM T'OCTIOAAPCHKO I[IHHUX 03HAK BAXKJIMBA CUCTEMH 3HAHb MPO Mi-
HJIMBICTh 1 3aKOHOMIPHOCTI CIAJAKyBaHHS KOXHOI O3HAaKH, IX TEHETHYHY NPHPOLY, KOpPEISiiHi
3B’SI3KM Ta BIMIPAITIOBAHHS CENEKIIIHHUX TPOIECIB IJIT OTPUMAHHS SK TCeHETHYHO-IIEHTHIHUX TaK 1
3MiHEHHX (OpPM POCITMHHUX MatepiaiiB. Tomy, Ul OTpUMaHHs LIHHOTO MaTepialy yce 4acTille BH-
KOPHUCTOBYIOTh OIOTEXHOJIOTIYHI METO/H, SKi JIO3BOJISIFOTH MTPUCKOPIOBATH MPOIIECH OTPUMAHHS BHUXi-
JTHOTO MaTepially, a TaKoX 3a0e3MedyroTh X JOBroTpuBaiie 30epekeHHs. Ha cboromHi cenexiionepu
JUTSL OTPUMAHHS IIIHHOTO MaTepially KyJIBTYp YCE€ YacTillle 3aCTOCOBYIOTh O10TEXHOJIOTIUHI METOIH, K1
MPUCKOPIOIOTH TIPOIIECH OTPUMAHHS BUX1JTHOTO MaTepiany.

AHaJi3 oCTaHHIX J0oCTiIKeHb i myOJikamiii. Y cenekiii BiBca poro po3pi3HSIOTh YOTUPH OCHO-
BHI HaIpsIMH BHKOPHCTaHHS: KOPMOBE 3E€pHOBE, XapUdOBE 3EPHOBE, KOPMOBE YKICHE 1 IMACOBHIIIHE.
OBec MoCiBHUI MOALISAETHCSA HA IDTIBYACTI Ta rojo3epHi Gopmu. CopTu BiBca, IO 3HAXOAATHCS B pe-
€CTP1 COPTIB pOCIUH YKpaiHu, HAIEkKATh JI0 TBOX Pi3HOBUAIB (mutica i aurea) [2].

OBec sIpHii MMOCIBHUN HAJICKHUTH JI0 OCHOBHUX KYJIBTYP, IO BUPOIIYIOTHCA Ha 3epHOGYpaXKHi, KO-
PMOBI TIiJTi Ta I BUPOOHMIITBA MPOAYKTIB XapuyBaHHs. ONTHUMAabHE MTOETHAHHS B 3€PHI BiBca O1JIKiB
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