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simulation 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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®OPMYBAHHS JINCTKOBOI TOBEPXHI POCJ/IMH Coi
I CYMU XJ0PO®PUIIB 3A IHTEI'POBAHOI All TEPBIIIMAY
TA BIOJIOI'TYHUX ITPEINIAPATIB

IlinBurieHHs BpOKalHOCTI CLIBCBKOTOCIIONAPCHKUX KYJIBTYp BiIOYBAa€ThCS 3a PaxXyHOK IIOJIIILCHHS YMOB iHTCHCHBHOCTI Ta
e(eKTHBHOCTI (DOTOCHHTEZY, B IKOMY IEPIIOUEProBe 3HAUCHHS BiAIrPAc HAPOCTAHHS TIOLL JIMCTKOBOT MOBEPXHI Ta 3a0e3NeUeHiCThb
il IpoJtyKTaMi OTOCHHTE3Y, SIKi € OCHOBHIM JDKEPEJIOM JIIsl ITOBHOIIHHOTO (DYHKITIOHYBAHHST POCIMHHOTO OPraHi3My.

HaBopnstecs pe3yasTaTs DOCHIIKEHb 13 BUBYCHHS BILTHBY Pi3HUX HOpM repbinuny dPabiaH, BHECEHOTO OKPEMO Ta CyMi-
CHO 13 peryJsITopoM pocty pociii Peroruiant Ha (oHi nepeanociBHoi 06poOku HaciHHs PeromianTom i MikpoOHUM npemna-
parom PuzoGodir, Ha (GopmyBaHHS M0 JIMCTKOBOI HOBEPXHI POCIMH COI Ta BMICTY B JIMCTKAX CymMH XJopodiniB a i b.
[IpoBeneHUMH IOCIIIDKEHHSIME OBEICHO, IO (hOPMYBaHHS ONTHMAIBHOTO 3@ IUIOMICI0 JIMCTKOBOTO alapary € pe3yibTaToM
ontumizauii (gyHkLioHyBaHHs cumOioTHunol aszordikcyBambHoi cuctemu Glycine max (L.) Merr. — Bradyrhizobium
Jjaponicum ua (OHI 3HUIIIEHHS B NIOCIBAX CEreTaabHOT POCIMHHOCTI.

3acTocyBaHHS ONTHMATLHOI KOMIIO3UIIII TIperapaTiB 3a0e3nedye 3pocTaHHd BMICTY cyMH XJopodiliB a i b y nucTkax
cof, YMM CTBOPIOE GBI CIPUATIIMBI YMOBH JUIsl MPOXOUKEHHS B POCITHMHAX (i31070r0-610XiMIYHMX MPOLECIB, Y TOMY YHCIT
i porocunTeTuHMX. BCTaHOBIGHO, 1110 HAKWOIIbLIA MJI0LIA JUCTKOBOT MOBEPXHI COT 3 HAMBUILMM BMIiCTOM CymH XJopodinis
aib (y nocmimxkysani hasu po3BUTKY POCIHH ¢oi) GOPMYIOThCS 32 06poOKH TociBie repoinumom dadian (90 r/ra) y 6akopiif
cymimi 3 peryastopoM pocty pociuH Peromiant (50 mi/ra) Ha oHi nepennociBHoi 00poOKku HaciHHs Peromranrom (250
ma/t) i Puzobodirom (100 mi/T).

Koiaiouogi cioBa: cost, TepOilu, peryasaTop pocTy POCIUH, MiKpoOHHIT mpemnapar, miomnia JucTkoBol nosepxHi (ITJIIT),
cyma xiopodinis (X a+b).

IMocTanoBka nmpodaemu. InrerpoBane 3acrocyBanHst repOilU/IiB i GIONOTIYHKUX IpenapaTiB MoT-
pebye 110/1a/1b10r0 BCeOiUHOro BUBUYEHHS. 30KpeMa, HEOOXIJIHO IMiJABUILMTH PIBEHL TEOPCTUUHUX
3HAHb IIPO BILIMB JAaHUX CyMillleil HA POCIUHHUEN Oprani3M, rINOINe JOCHIIMTH IPUPOILY | MEXaHi3M
ix nii Ha ¢izionoro-6ioximiuHi, MOP(OIOriuHI T AHATOMIUHI 3MIHU B KYJIbTYPHUX POCIMHAX. 3HAUHY
yBary CJiJi MpUIUIATH TTUTAHHSM BIDIMBY cHMOioTHHHOT a3oTdikcartii Ha (i3i00oriuHi 3MiHU y pOCITH-
Hax, I[OCJIi)I)KCHHIO [MUIAX1B CHprIHSITT;I POCIIMHOIO €K30I'C€HHUX Ta CHAOTCHHUX CI/IrHaJ'IiB, a TaKoX iX
Tpanchopmarii y BignoBigHi diziomoriuHi peakmii, ski J1eXaTh B OCHOBI MKHTITEIISIBHOCTI POCIIHH,
(opMyBaHHI BUCOKOT MPOAYKTUBHOCTI MOCIBIB 1 AKOCTI Bposkato [1].

AHaJII3 oCTaHHIX JOCTIIKeHD i myOuikanii. AKTHBHICTh CHMOIOTHYHOI CHCTEMH 0000BUX KYJIb-
Typ 3aJCKUTD Bif ePeKTUBHOCTI poOOTH (POTOCHHTETHYHOTO amapaTy POCIuH, TOOTO 3a0e3MeueHOCTI
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ii npoaykramu POTOCUHTE3Y, SIKI € JIJIs HEl [UKePEIIOM eHEprii. Y CBOIO 4epry pociuHu TpaHchopmy-
I0Th TIPOJIYKTH a30T¢ikcallii, siki BHKOPUCTOBYIOTHCSI POCITHHOIO-TOCTIONAPEM, JUTs (hOPMYBaHHS HaJl-
3eMHOI Macu [2, 3], BomHOYac geiuuT a30Ty 3yMOBIIOE€ (hOpPMYBAaHHS HEHOBHOLIHHOTO ()OTOCHHTE-
THYHOT'O arapary 3 HU3bKOK IHTEHCHBHICTIO (poTocuHTE3y [4—6].

B ocTaHHI pokn copMyBanHMch YiTKi YSBJIEHHS MPO 3aJCKHICTh, CIPSIMOBAHICTD 1 MPOTYyKTHB-
HICTb (POTOCHHTE3Y Bill HH3KH (aKTOPiB, Yy TOMY YHCI H repOinumis [7, 8], micia 3aCTOCYBaHHS SKHX
3MEHIITY€EThCS PIBeHb 3a0yp’ IHEHOCTI MTOCIBIB Ta MOKPAIY€EThCS 3a0€3MeUeHICTh POCTUH HU3KOKO JKUT-
TEBO HEOOXIAHUX YMHHHKIB [9]. PoToCHHTEe3 BiAOYyBaeThes 3a Oe3mocepeqHbOl y4acTi a30TOBMICHUX
MIFMEHTIB — XJOPOQiTB ¢ i b. BueHUMU BCTAaHOBICHO, MO TepOilUaN Pi3HUX KITACiB, BHCCCHUX SK
OKpEMoO, TaK i CyMIiCHO 3 GiompenaparaMu, CyTTEBO BIUIMBAIOTh HA BMICT OCHOBHHX (POTOCHHTETHUHMX
HIrMEHTIB Y JIMCTKAX CiibehKorocnoapebkux Kynbtyp [10—13], npore mist intencudikanii gporocuu-
TETUYHOI aKTHBHOCTI MOXXYTh BUKOPHCTOBYBATHICH 1 OiomperapaTH, siKi BUABISIOTH ITO3UTHBHHUN
BIUIMB Ha BMICT XJiopodiniB y simctkax [14].

Meta 10Ci1iIsKeHHs1 — BCTAHOBHTH BJIMB Pi3HUX HOPM TepOinny, peryssiTtopa pocTy pociuH i Mi-
KpoOHOT0 Ipenapary Ha (JOopMyBaHHS ILTOIII JTHCTKIB COI Ta BMICTY B HUX CyMH XJIOpOoQiTiB a i b.

Marepian i MeToguKa aocaigxenn. Jocaiay 3aKIagaid B yMOBaxX TOCTITHOIO MOJs Y MaHCBKOTO
HYC y Tpupa3oBoMy MOBTOPEHHI CHCTEMaTHYHIM METoA0M yrponosik 2013-2015 pp. Y nocisax cofi
copty PomanTrka BuBYamm mito repOinuay Padian WG (imazerarip, 450 I/Kr + XJI0piMypOH-€THII,
150 r/kr), oOnpucKyBaHHS SKAM TPOBOAWIH y (Pazy 2—3-X CIpaBXKHIX JIUCTKIB KYJIBTypH Y HOpMax
90, 100 ta 110 r/ra okpemo i B cymimax 3 peryjisitopoM pocty pociimH Perorurant (30aiancoBana
KOMI103ullist 010JI0riYHO AKTMBHUX CHOJYK: aMiHOKMCJIOT, aHajoriB (hiTOrOPMOHIB, OJirocaxapuis,
YKUPHHUX KUCITOT, XEJIaTHUX 1 O10TeHHUX MikpoeseMeHTiB) y HopMi 50 mur/ra. Lle# xe peryasTop BUKO-
PHUCTOBYBAJIU JUIsi NIEPEJIIIOCiBHOI 00poOKyu Haciuus B Hopmi 250 mui/t. Puszobodir (Gakrepianbua cy-
CIIeH3is st iHOKymsiuii Hacinus coi Bradyrhizobium japonicum mram M8 Tutp 3x10° kuTTe3naTHIX
OaxTepid Ha T HpernapaTy) 3acCTOCOBYBAlM AJIs1 OOpOOKM HaciHHs mepex ciBOoro B HopMmi 100 mu Ha
reKTapHy HOPMY HaciuHs. [leTanbHy cxemy J0Ciijly, HOPMHU 3aCTOCYBaHHs Ta COcOOU BHECCHHS Npe-
MapatiB HaBeACHO Y TAOJIUIISX.

Ilnouy JMCTKOBOT MOBEPXHI BU3HAYANM 3 BUKOPUCTAHHSAM BUCIUOK [15], BMICT y nHcTKaX XJ10po-
¢iniB Ta iX CHiBBITHOIICHHS BH3HAYAIHN CIIEKTPOPOTOMETPHUHIM METOIOM 3 HACTYITHUM TIepepaxyH-
KOM 3a JtorioMororo (opmyir [16].

OcHOBHI pe3yJbTaTH A0CaixKeHHs. [TiIBHIIEHHS BPOXKAHHOCTI CIIbCHKOTOCIIOAAPCHKUX KYJIb-
Typ BiJIOYBaeThCs 3a PaxXyHOK IIOJIIIEHHS YMOB 1HTEHCHBHOCTI Ta €(DEeKTHBHOCTI (JOTOCHHTE3Y
[17-19], B ssKkOMy IepILIOYEproBe 3HAYCHHS Bilirpa€ HAPOCTAHHS IUTOLII JINCTKOBOI MOBEPXHI T4 HAKO-
MTUYEHHS HEeI0 OpraHidHoi pedoBuHU [20—22]. PeryirroBaHHS TUTOIII JINCTKOBOTO arapary poCinH Mo-
e OyTH JOCSATHYTO CTBOPCHHSM ONTUMAaJIbHOT CTPYKTYpH mociBiB. BonHouac (poTocHHTETHUHUIM amna-
paT pOCIHH JTOCHTh YyTINBHH 0 Miil pi3HUX YHHHHUKIB, TOMY CYMIiCHE 3aCTOCYBAaHHS XIMIYHHUX i 610710~
TIYHUX TperapariB MoKe MaTu iICTOTHUIl BILIUB Ha (opMyBaHHS Horo po3mipie [23, 24]. 3paxaroun
Ha 1€, JIOLLILHUM OyJI0 BCTAHOBUTH BIUIMB IHTCIPOBAHOIO 3aCTOCYBAHHs MpenapariB pizHoi diziono-
riunoi mii Ha GopMyBaHHSI TUIOILI JIUCTKOBOI HOBEPXHI POCIUH COf.

Y pesyibraTi BUKOHAHHUX JIOCII/PKEHb BCTAHOBIICHO, IO IUIOIIA JIMCTKIB TIOCIBIB COi Y POKH TIPO-
BEC/ICHHS JIOCJIJDKCHb 3MIHIOBAJach 3aJCKHO BiJi BUAY, HOPM Ta CHOCOOIB BHECCHHs Npenaparis
(tadm. 1). Tak, y ¢azy Oyronizanii y korrpodi I (6e3 3actocyBanHs mpenapariB i pyqHHAX MPOIIOIIIO-
BaHp) 3aranbHa [T cranoBmia 11,8 THe. M*/ra. 3acTOCYBaHHS PYdHHX MPOMOTIOBAH YIPOIOBXK BE-
reTariiHoro trepiofy (kontpous II) 3a6e3neuwno 30insmenns [TJITT BigHOCHO KOoHTpOMIO [ HA 13 %.
[MocxomoBe 3acTOCYBaHHS PEryisaropa pocTy pociuH Peromnadt y Hopmi 50 mMi/ra cnpusiio He3HAU-
HoMy 3pocranaio [UIIT (#a 0,4 THC. M*/ra), Mo 0GYMOBIIIOBAIOCH 3HAYHOK LPHCYTHICTIO B OCIBax
CEereTaIbHOT POCIUHHOCTI.

3a 00po6ku pociiud coi repoinumom Padian 90, 100 Ta 110 r/ra IIJIII 3pocrana BiIHOCHO KOHT-
pomo 1 Ha 5; 3 Ta 1 % BigmoBigHO. 3a cyMicHOTO 3acTocyBanHs repoinnny ®adian 90—110 r/ra 3 Pe-
roriadroM 50 mur/ra Hapocrtanus [T BignocHo koHTpoasHOrO BapianTa (I) cranosuiio 25-20 %. 3a
nepeanocisuoi 00pobku HaciHHs cyMili MikpoOHoro npenapary PuzoOodir 100 mu 3 peryasito-
pom pocty pociut Peroruiant 250 mur/t nokasuuk [TJIT 3poctas npotn koHTposibHOTO Bapianta (I) Ha
4,6 trc. M>/ra 3a HIPys 0,12 tuc. M*/ra. 3a MOCXOMOBOTO BHECEHHS rep6imuny Pabdian 90-110 r/ra mo
¢dony naibdinema ITJIIT popmysanacek 3a Hopmu 90 1/Ta, 10 TIEPEBHUIIYBATI0 KOHTPOIH | BIATOBIIHO ¥
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¢a3y Oyronizauii Ha 29-22 %, 3a CyMiCHOro 3acTOCYBaHHs THX ke HOpM repOinury Padian 3 Peron-
santom 50 mur/ra o dhony Pruzobodit 100 mi 3 Peromiantom 250 mur/ra — Ha 39—-34 % BianoOBiIHO.

Ta6muis 1 — dopMyBaHHS ILJIOLHI JTUCTKOBOI IIOBEPXHi POCJIHMH coi 3a/1e3KkH0 Bin jii repoinuny daéian, peryasrtopa
pocty pociut Peronnant i mikpo6noro npenaparty Puzo6odir (cepenue 3a Tpu pokn)

daza
. . 3aBEPUICHHS LBITIHHS —
BapianT mocuiny . [10YaTOK
OyroHizattis - M0YaTOK YTBOPEHHSI

LBITIHHS 606in

be3 3acrocyBannst npenapartis (KOHTPOJIb ) 11,8 26,0 21,2
PyuHi nponositoBatus ynpooBx Bererauiinoro nepioay (konrposs 11) 13,3 28,1 22,2
Peromianr 50 mi/ra 12,2 30,0 242
®abian 90 r/ra 12,4 29,6 24,1
®abian 100 r/ra 12,1 29,2 23,9
®abian 110 r/ra 11,9 29,0 234
®abian 90 r/ra + Peronnant 50 mui/ra 14,8 33,4 26,0
®abian 100 r/ra + PerommanT 50 Mi/ra 14,5 32,6 25,7
®abian 110 r/ra + Perommant 50 Mmi/ra 14,2 32,4 25,5
Puzo6odit 100 Mt + Perorant 250 Mi/t (dom) 15,0 35,4 27,1
®oH + Perommanr 50 mi/ra 15,7 36,2 28,1
®don + dabian 90 r/ra 15,2 37,2 29,3
don + dabian 100 r/ra 14,7 36,5 28,7
doH + dPabian 110 r/ra 14,4 36,1 28.5
don + Pabian 90 r/ra + Peromianr 50 mu/ra 16,4 39,7 31,6
don + ®abian 100 r/ra + Peromrant 50 mur/ra 16,3 39,2 31,2
doH + Pabian 100 r/ra + Peromrant 50 mur/ra 15,8 38,7 30,1
HIP,s 0,12 0,18 0,56

®dopmysanns HaOutbol [T y nmux BapiaHTax JOCIIAY Y3TOJPKYETHCS 13 3MEHIICHHSIM PiBHS
3a0yp’ SHEHOCTI I10CIBIB, 38 PAXYHOK YCYHECHHSI KOHKYPCHTHMX BiJJHOCHH MK KOMIIOHCHTaMU arpole-
HO3Y [25, 26].

V a3y mouaTKy LBITIHHS COi CIIOCTEPIrajaoch HaliHTeHCHBHINME HapocTauHs I1JII1, o moB’ a3aHo
3 3araJIbHOIO aKTHBI3aIi€I0 POCTOBMX MPOIECIB POCIMH cOT Y 10 a3y po3BUTKY. BojHouac, y mopis-
HsHHI 3 (pa3010 MOYATOK LBITIHHA, Y (ha3y 3aBepIICHHS IBITIHHA — IOYATOK YTBOPEHHs 000iB BiIOyBa-
J10ch He3Haune sMeHmenHs [1JII1, mo moB’13aHo 3 TOCTYIIOBEM BiIMHPAHHSIM JIHCTKIB Y HIDKHIX Spy-
cax. ITocxomoBe BHECEHHS peryiaropa pocty pocivH Perommant 50 mu/ra cnpusio HapOCTaHHIO
T no xourpomio I Ha 15 % y dasy nouarok usitinus ta Ha 14 % — y ¢da3y 3aBepiieHHs IBITIHHS —
MOYaToOK yTBOpeHHS 000iB. 13 30imbmennsaM HopMu repOinpay dabdian 3 90 go 110 r/ra cnoctepira-
nock 3menniennst [T na 14-10 % Bimnocuo xourpoito I. Cywmiche 3acrocyBanusi ®abiany 90—
110 r/ra 3 Peronnantom 50 mi/ra 3a0e3ne4dysano Hapoctanust [1JII1 BiJHOCHO KOHTPOILHOIO BapiaHTa
(D y dazy nouarok 1sitinns Ha 29-24 % ta — 26-29 % — y ¢a3y 3aBeplIeHHs IBITIHHI — MOYATOK
yTBOpeHHS 000iB.

3a BUKOPUCTAHHS ITEePeIIOCiBHOT 00pOOKN HACIHHS CyMIlIIIIO MiKpoOHOTO Tpenapary Pruzobodit
100 M1 3 perymastopom pocty pociuH Perommant 250 mu/t HapocTarHs [TII1 y ¢azy moyaTok HBiTiH-
Hs IIEPEBUITYBANIO KOHTPOJIb Ha 36 %, y a3y 3aBeplIeHHs LBITiHHs — [I09aTOK YTBOPEHHS 000iB — Ha
28 %. IUIII, sxa chopmyBamack 3a BHeceHHs Perommanty 50 mi/ra mo ¢oHy mepearociBHOi 00poOKu
HaciHHA Oyja Ha piBHI BHeceHH: repOinuay Pabdian 100 r/ra i mepeBUIIyBajia MOKA3HUKH KOHTPOJIb-
Horo BapianTa (1) Ha 39 i 33 % BixgnoigHO 10 a3 po3BHUTKY.

Buecenns rep0Oiruny ®@adian y nopmax 90-110 r/ra mo domny nepexanociBuol oOpoOKu HaciHHS
MikpoOHum npenaparoM Puzotogit 100 ma 3 perynsropom pocry pociud Peroriant 250 mi/t 3a0e3-
neayBajo 3poctauns [UITT BijHocHO koHTpOspHOTO Bapianta (I) na 43-39 % y a3y mouaTok 1BiTIH-
usi 1a 38-34 % — y a3y 3aBeplLICHHS LBITIHHS — [I0YATOK YTBOPEHHs 600iB.

Haitinrencusnime TTJITT pocima coi dpopmyBaiack y (azax moyaTok MBITIHHS Ta 3aBEPIISHHS [IBITIH-
HSl — TIOYATOK YTBOpeHHs1 600IB y BapiaHTi cyMicHOro BHeceHHs repOinuny Padian 90-110 r/ra 3 Peron-
saaToM 50 Mi/ra Ha QoHi repenrnociBHoi 06poOku HaciHHs cyminmiio Puzobodity 100 Mt i Peroruranty
250 M/T, 110 MepEeBHITYBAIIO [TOKa3HUKKY KOHTporo 1 Ha 53—49 % ta 4942 % BiAMOBIIHO.

doTocuHTe3 BiOOYyBa€eThCs 3a Oe3MocepeaHbOl YUACTi a30TOBMICHUX IITMEHTIB — XJIOpodiiiB a i b
[27, 28]. BueHrMU BCTAaHOBIICHO, 110 TepOIUAM Pi3HUX KJIACIB, BHECCHI K OKPEMO, TaK 1 CYMICHO 3
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Olornpenaparamu, CyTTEBO BIUIMBAIOTL HA BMICT OCHOBHMX (DOTOCHMHTCTHUHUX IMIIMEHTIB y JIUCTKAX
CIJTBCHKOTOCIIONIAPCHKHUX KYIBTYP [29, 30].

Amnamizyroun BMicT XJI a+b y qucTKax coi y a3y OyroHizalii (Tada. 2), MOXKHA 3a3HAYUTH, IO 3a
BHKOPUCTAHHS JIJIST 0OpOOKM HACiHHS Tiepe]] ciBOOt0 MikpoOHOTo nperapaty Puzobodit 100 mit 3 pe-
TYIATOPOM pocTy pociuH Perormaadt 250 Mil/T BiH IepeBUIyBaB MOKa3HUKH KOHTpoo [ Ha 8 %.

Ta6umis 2 — Bmiet cymu xsopodinais a i b y mucrkax coi 3a il rep6inmay dabianT, peryasitopa pocty pociaun Peromn-
nauT i MmikpoOHoro npenapary Puzo6odir (cepenne 3a Tpu poku, MI/T cupoi Maci)

daza
. . 3aBEPLUCHHS LBITIHHS —
BapianT nocminy N I10YaTOK
OyToHi3ais .. MOYaTOK YTBOPEHHS

LBITIHHS 606in
Bes 3acrocysausi npenapariB (KoHTpossb [) 1,089 2,267 1,664
PyuHi mpoTomoBaHHs YIPOAOBXK BereTalliitHoro nepioay (koHTpons 1) 1,105 2,275 1,691
Peromnant 50 mi/ra 1,115 2,287 1,731
®daoian 90 r/ra 1,123 2,270 1,770
®abian 100 r/ra 1,117 2,267 1,771
®abiad 110 r/ra 1,112 2,262 1,768
®dabian 90 r/ra + Peronyiant 50 mii/ra 1,147 2,292 1,820
®abian 100 r/ra + Peromrant 50 mi/ra 1,143 2,288 1,810
®dabian 110 r/ra + Peronmant 50 min/ra 1,138 2,279 1,801
Puzo6odir 100 M + Perormrant 250 mi/T (hon) 1,163 2,618 1,979
®oH + Perommanr 50 mi/ra 1,176 2,631 2,024
dou + Dabdian 90 r/ra 1,178 2,625 2,070
®ou + Pabian 100 r/ra 1,177 2,622 2,066
®oH + Dabian 110 r/ra 1,175 2,617 2,051
®on + ®abian 90 r/ra + Peromranr 50 mi/ra 1,192 2,645 2,108
®oH + Pabian 100 r/ra + Peromant 50 miv/ra 1,187 2,643 2,094
®oH + Pabian 110 r/ra + Peromiant 50 mi/ra 1,185 2,639 2,084

Buecennst ®abiany y nopmax 90—-110 r/ra no doHy BUKOpHCTaHHS 0i0JIOTIYHUX TpEIapariB 3a-
0ce31euunsIo 3pOCTatHs JIOCIIPKYBAHOr0 NOKa3HUKa Ha 8—7 % BiJIOBI/IHO NPOTU KOHTPOJILHOIO Bapi-
anra I.

BonHoyac HaiBunmit BMIcT X1 a+b y IHCTKax col BiIMIYeHO 32 BUKOPUCTAHHS IS TICPEATIOCiB-
HOT 00p0o0KM Haciuus cymimi Puzobodity (100 mi) i3 Peromiantom (250 Myi/T) 3a HacTymHOTO OOTI-
puckyBanHs nocisiB @abianom (90 r/ra) 3 Perommanrom (50 mi/ra), mo Ha 9 % nepeBUIyBaNo TOKa-
3HUKU KOHTPOIO 1. AHani3 ojiepxaHux JaHux i3 BMicTy X a+b B JUCTKaX coi MPOJEMOHCTPYBaB
Mo1iOHY 3aJIeXKHICTh BIUTMBY JIOCIHI/DKYBAaHUX HOpM repOinumay Pabian i 6iojoriunux npenaparis Pu-
30000¢iT i Perommant 1 y ¢a3y moyatok UBITIHHSA pociuH. Tak, y cepemHbOMY 3a POKH JOCITiIKEHb 32
nii dadiany 90—110 r/ra Bmict Xut a+b y auctkax coi BiTHOCHO KOHTpoIro | Maiike He 3MiHIOBaBCS.
BonHouac 3a komruiekcHoro Bukopuctanas ®adiany 90—110 r/ra 3 Perommantom 50 mi/ra nepeBu-
LICHHS 3@ BMicTOM X1 a+b BigHocHO koHTposo I ckinanano 0,025—-0,012 mr/r cupoi macu. Y cepei-
HbOMY 3a TPH POKH €KCIIePUMEHTANBHHUX JOCIIPKeHbh HAMBHIL MMOKa3HUKH BMICTY XJI @+b y TIITMEHT-
HOMY KoJeKcl hopMyBalucs y BapiaHTax KOMOIHOBaHOI 0OpOOKHM HACiHHs CYMINIIIIO TIpenapaTiB Pu-
3000¢it 100 mir i Perommant 250 mi/T 3a HacTymrHOT 06poOKH mociBiB cymirmimo Pabiany 90 r/ra i
Perommnanty 50 mi/ra, ne nepeBuilieHHs] KOHTposbHOro BapianTta (I) cknagamo 17 % BiAmoBigHO.

HocunijpkeHHs Hakonu4eHHst xJ10podifiB a i b B mucTKax pociini col y a3y 3aBepUICHHS L[BITIHHS
— TI0YaTOK YTBOpeHHsI 000iB 1M0oKa3ajao 3HIKEHHSI BMICTY XJIOpO(DiiB y MOPIBHIHHI 3 TIOMEPETHHOIO
(ha3or0 3a 0JHOYACHOTO 1X 3pOCTaHHs BijiHOCHO KoHTposibHoro Bapianta (). Tak, 3a BuKopucTaHHs
®dabiany 90—110 r/ra BMICT cyMH XJI0podiTIB a+b 3pocTaB BITHOCHO KOHTPOJIBHOTO BapianTa (I) Ha
9-8 %. 3a cymicuoro 3acrocyBanus ®abdiany 90—110 r/ra 3 Peromrantom 50 mi/ra BMIiCT CyMH XJIO-
podidiB i3 HAPOCTAHHAM HOPMH BHECEHHs repOilHMOy 3HHXKYBABCS, IPOTE IEPEBHINEHHS BiTHOCHO
KOHTpoJTo | Takoxk konmBasoch y mexax 9—8 %.

Buxopucranus Puzo6ogity 100 ma 3 PerommanToMm 250 M/t m1st oOpoOKHM HaciHHSA 3 HACTYITHOIO
00po0Okoto nocieie Peromaantom 50 mii/ra 3a0e3neyuuniio A€o BUIL] MOKA3HUKK BMICTY CyMU XJ10PO-
¢bigiB y IUCTKaX Ol BiTHOCHO KOMIDIEKCHOT'O 3aCTOCYBaHHS MiKPOOHOI'O IIPenapary i peryssiropa po-
CTY POCIHH JUIsi IICPE/IOCiBHOT 00pOOKU HACIHHS, Jie cyMa XJ10podiiliB 3pocTana BiJHOCHO KOHTPOJIb-
Horo Bapianta (I) va 19 %.
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HaiiBuuii nokasHuku 3i BMicTy XJIOpO(DLTIB MPOCTEKYBAIUCH Y JUCTKAX €O 32 BUKOPUCTAHHS
@abiany 90—110 1/ra cymicuo 3 Perommanrom 50 mur/ra o ¢ony Puzobodirt 100 mir 3 Perommantom
250 ma/T, Ae mepeBHIeHH BITHOCHO KOHTpomo 1 cymu xiopodini ckmagano 26—25 %.

Bucnoskn. 1. Bcranosieno, 1o 3a BukopucTanss komrosuitii Puzobodit (100 mir) 3 Peroruran-
ToM (250 mi/T) + Pabian (90 1/ra) 3 Peromantom (50 Mi/ra) BinOyBaeThest (OpMYBaHHS ONTHMATh-
HOTO 3a ILIOIIEI0 JHUCTKOBOIO amapary, M0 € pe3ylbTaToM ONTUMI3allil (pyHKIIIOHYBaHHS CHMOIOTHY-
HoT a3otdikcyBanbHOI cuctemu Glycine max (L.) Merr. — Bradyrhizobium japonicum Ha QoHI 3HH-
IIICHHS B TIOCIBaX CereTalbHOI POCIUHHOCTI.

2. CymicHe Bukopuctanas Puzobodity 3 Perommantom miast o0poOku HaciHHS mepen ciBOOO Ta
cyMicHE BHECEHH: 1o jiaHoMy (houy dabiany 3 PeromiantoMm 3adesreuye 3pOCTaHHS BMICTY CYMH
xJI0po(iiiB @ i b B JIMCTKAX COT, UUM CTBOPIOE OLIbII CIPUSTIMBI YMOBH JUJISL HPOXO/PKECHHSI B POCIIH-
Hax (i3i0710r0-610XiMITHUX TIPOTIECIB, Y TOMY YHCI i (POTOCHHTETHYHUX.
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@opMHPOBAHHE JIUCTOBOI MOBEPXHOCTH PACTEHHUl COM M CYMMBI XJIOPOQUIJIOB IIPH WHTETPHPOBAHOM JAeiiCTBHH
repouIH/I0B ¥ OHOJIOTHYECKHX MpPenapaToB

B.I1. Kapneunko, 10.U. UBaciok, P.M. IIpuryJsk, A.O. Uepnera

[ToBbllIEHUE YPOKANHOCTH CENbCKOXO3SMCTBEHHBIX KYJILTYD NPOMCXOANT 32 CUET YJIYyUIIEHUs YCAOBHM MHTEHCHBHOCTH
7 ¢ dekTUBHOCTH (HOTOCHHTE3a, B KOTOPOM MEPBOCTEIIEHHOE 3HAUCHUE UTPaeT HapacTaHKe TUTOMIAIH THCTOBOM MOBEPXHOC-
TH 1 00ECIIEUEeHHOCTh ee TIPOIYKTaMK (JOTOCHHTE3d, KOTOPbIe SBILIIOTCS OCHOBHBIM MCTOYHUKOM JIS MTOJHOIEHHOTO (hyHK-
IHAOHHPOBAHHUS PACTUTEIHLHOTO OPraHU3Ma.

TIpuBOATCS pe3yMbTAThI HCCIETOBAHUE [0 H3YUEHHUIO BIUAHUSA Pa3TUIHBIX HOpM Tepbununa dabuaH, BHECEHHOTO OT-
JIEIBHO U COBMECTHO C peryisiTOpoM pocTa pacteHuii PeromnanT Ha GoHe npeamoceBHoit 00paboTku ceMsH PerommanTom u
MUKpOOHBIM TIperapatoM Puzobodut, Ha GopMHUpoBaHHE ILIOMIAIH JNCTOBOH TOBEPXHOCTH PACTCHHI COM M COJCPKAHUs B
JIUCTBSIX CYMMBI XJIOPOPHIIIOB @ 1 b. [IpoBeICHHBIMU HCCICIOBAHUSIMH JTOKA3aHO, YTO (HOPMHPOBAHUE ONTUMAIBHOTO II0
IUIONIAIU JIUCTOBOTO allliapara sSBJISeTCs CIe/ICTBHEM ONTUMU3AINK ()YHKIIMOHUPOBAHUS CUMOMOTHIECKOW a30ThUKCUPYIO-
uteii cucrembl Glycine max (L.) Merr. — Bradyrhizobium japonicum Ha GpoHe YHUYTOXKEHHS B IIOCEBAX CEreTalbHONW pacTH-
TEIBHOCTH.

[TprMeHeHHE ONMTUMAIBHON KOMIO3UIMHU MTPEnapaToB 06ecnevurBaeT PoCT COAEPIKAHNS CyMMbI XJIOPOPHILIOB ¢ W b B
JIUCTBSIX COHM, YE€M cO03J1aeT Oolice OJAroNnpHATHBIE YCIOBHUS Ul IPOXOXKICHUS B PACTCHUSIX (PHU3MOJIOTO-OHOXUMHUYECKAX
[IPOLIECCOB, B TOM YHCJIE U (POTOCHHTCTUYCCKUX. YCTAHOBICHO, YTO HaWOOJBIIAS ILIOMALb JHUCTOBOW MTOBEPXHOCTH COM C
BBICOKHM COJep’KaHWeM CyMMbI XxsopoduiioB a v b (B uccnenyembie (ha3bl pa3BUTHSL PACTEHUH coM) (POPMHUPYIOTCS NPH
00paboTke noceBoB repoutuaom Paduan (90 r/ra) B 0aKOBOM cMecH ¢ PEryisTopom pocra pacrenuii Peromnant (50 mi/ra)
Ha (oHe TpeanoceBHO 00padboTku ceMsan Perommantom (250 mir/T) u Puzobodurtom (100 mi/T).

KmiodeBble cjioBa: cost, repOMLML, PEryJsisiTop POCTa PacTeHuit, MUKPOOHBII npenapar, miomaib JMCTOBOH MOBEPXHO-
ctu (ITJIIT), cymma xnopoduuios (X a+b).

Formation of soybean plant leaf surface and chlorophyll amount under integrated herbicide and biological
products 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 b 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
research 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
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— the 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 a 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 a 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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CTBOPEHHSI TA 3BEPEKEHHS KOJIEKIIIL BIBCA
3A BUKOPUCTAHHSA BIOTEXHOJIOI'TYHOI'O METOAY

Po3po0iicHO Ta npoaHaai30BaHO NPOLIEC JCMOHYBAHHS KOJIEKLIT BiBCa in vitro, 3a7€XHO BiJl FEHOTHITY, HU3bKUX MO3UTU-
BHHX TEMIIEPATYp 1 CKIIAAY KHUBUIBHOI'O CEPENOBHUINA.

ExcriepuMeHTaNIbHUM LIISIXOM BIANMPALbOBAHO NPOLEC ACMOHYBAaHHS BiBca in vitro. JloBeneHo, o A0UITbHO BUKOPHC-
TOBYBaTH MOAM(pIKOBaHE XUBUIIbHE cepeaoBulie 3a nmponucom ['ambopra i EBenera (GB) st ienoHyBaHHs aKTUBHOT KOJIe-
KItii BiBca 3 mojaBanusM BAIT — 0,3 mr/m, mykposu — 50,0 r/n. BusHaueHo BIUTUB IUTOKIHIHIB 1 BYTJIEBOIB Ta MimiOpaHo iX
ONTUMATBbHI KOHLEHTpALii y CKJIaai )KMBUIBHOTO cepefoBUila. JlOCiiKeHHsIMH BCTAHOBJICHO, O HEAOLITBHO BUKOPUCTO-
BYBATH Ul BiBCA KIHETUH HE3AJICKHO BiJi KOHLEHTPALIM, TOMyY, 110 BiH 3a0e3meuye yTBOPEHHS J0JaTKOBUX MAroHiB, 110 HE
OaxkaHo B aHOMYy mpolieci. EkcriepiMeHTaIbHO T0Be/IeHO, 10 3a KOHIeHTparlil 1ykpo3u 70-80 I/1 y ckiazi )KUBHIGHOTO
CepeJIOBHUINA, KYJIBTYPalbHI POCIMHY BiBCa MAlOTh BUCOTY 16-25 cM Ta KijbKiCTh ATOHIB Jocsrae 12—15 mT., ane mij dac
JIOBFOTPUBAIOrO 30epiraHHs, NMoHa 6 MICsALiB, BOHM CTAIOTh OijiblI MPUIHIYEHMMH Ta CHOCTEPIracThCs BUILMH BiJICOTOK
YpOKEHUX HEKPO30M POCTHH. BU3HaueHo, 10 B CKJIaji dUBWIBHOTO Cepe/ioBUINA Hafle(eKTHBHIIIIMEI Oy KOHIICHTpAIT
ykpo3u 40 i 50 /1, sKi JO3BOJSIOTH OTPHMATH MEHINY KUIBKICTh IAaroHiB BiJf 5 70 7 INTYK Ta BUCOTY KYJIbTYpalbHUX POC-
JIMH BiBca Bif 7 10 9 cM.

BeranosieHo, mo ot 30epiranHs BUXiZHOTO MaTepialy BiBca YIPOIOBK 12 MicsLiB HAHOITHMAIBHILIOW TO3UTHBHOIO
Temrepatypoio € +10 °C, ska 3a0e31euye BIDKUBaHHA pOCIUH 110 69,5 %.

KirouoBi cnoBa: JKUBIIBHE CEpEIOBUIIE, TEMIICPATYPHIUA PEXUM, KOHIECHTPAIIIl, ITUTOKIHIHY, BYTJIEBO/IN, TPUBAIICTD
36epiraHus.

[ocranoBka mpodiieMmn. Y CBITi CTPIMKO 3pic iHTepec A0 BiBca i HOTO IUIOMI HA CHOTOLHI 3a-
HMaroTh yxe I’ ITe Micle Micsd TaKuX LIHHUX KYJIbTYp SK MIICHULS, KYKypya3a, puc, ssamids [1]. s
CTBOPCHHS COPTIB BiBCa 3 KOMIIJICKCOM TOCIIONIAPCHKO IIIHHUX O3HAK BAXKINUBA CUCTEMH 3HAHD MPO Mi-
HJIMBICTh 1 3aKOHOMIPHOCTI CITaIKyBaHHS KOKHOI O3HAKHW, iX TCHETUYHY NPHPOIY, KOPeALiiHi
3B’SI3KM Ta BIJNPAIIOBAHHS CCJICKLIMHUX MPOLECIB JUIs OTPUMAHHS SIK MCHETHYHO-1ICHTUUHUX TaK i
3MiHEHNX (POPM POCIIMHHUX MatepiamiB. ToMy, /IS OTPUMAaHHS I[IHHOTO MaTepiary yce 4acTile BH-
KOPHCTOBYIOTH OI0TEXHOJIOTIMHI METOJIHU, SIKi JO3BOJSIOTH HPHUCKOPIOBATH MPOIECH OTPUMAHHS BHXi-
JTHOTO MaTepiaiy, a Takoxk 3a0e3MnedyroTh iX JoBroTpusaie 30epexxents. Ha cborojHi cenekmionepu
JUISL OTPUMAHHSI IIIHHOTO MaTepiajly KyJIbTyp YCE€ YacTille 3aCTOCOBYIOTh 010TEXHOJIOITYHI METOIH, SKi
MPHCKOPIOIOTEH MPOIIECH OTPHUMAHHS BUX1AHOTO MaTepiay.

AHaJi3 ocTaHHIX J0cTiTKeHb i mydaikamiii. Y cemnexIiii BiBca Sporo po3pi3HAIOTh YOTUPH OCHO-
BHI HampsMH BUKOPUCTaHHsI: KOPMOBE 3CPHOBEC, XapyOBE 3E¢PHOBE, KOPMOBE YKICHE 1 MACOBHILHE.
OBec MOCIBHUIA TOAUISETHCS HA TUTIBYACTI Ta rojo3epHi ¢popmu. CopTH BiBca, MO 3HAXOMATHCS B pe-
€CTPI COPTIB POCTMH YKpaiHH, HalleXkaTh 0 ABOX Pi3HOBHIIB (mutica i aurea) [2].

Ogec sipuil NOCIBHUIA HAJEXKUTh JIO OCHOBHUX KYJbLTYD, IO BUPOLIYIOThCS HA 36pHOQYpaxcHi, KO-
PMOBI 1Tl Ta A1 BUPOOHULTBA NPONYKTIB XapuyBaHHs. OnTUMaNbHe MOEIHAHHS B 3¢PHI BiBca OiNKiB
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