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Ha NPOAYKTUBHICTH pociiuH Sorghum bicolor (L.) Moench.
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Merta. YcTaHOBUTH ONTHMAallbHI HOPMHU BUTpaTH 0i0odapy Ta MIKOPHU30yTBOPIOBAJIbHOIO
OlompemnapaTy 3a TEpeArnociBHOI OOpOOKM HACIHHS COPro 3BHUYAMHOTO (JIBOKOJIBOPOBOTO), SIKi
3a0e3MeuyoTh MiIBUILEHHS MPOAYKTUBHOCTI M BUXOy OlomanuBa 3 GioMacu KyJIbTypud B yMOBax
HecTilikoro 3BojiokeHHs [IpaBoGepexknoro Jlicoctenmy Ykpainu. Meroau. [lonboBi gocmimkeHHsS
npoBoguin 'y 2023-2024 pp. Ha 6a3i bimonepkiBcekoi aocmigHo-cenekiiitnoi cranmii IBKillb
HAAH (KuiBchka 00:1.) Ha 4YOopHO3e€Max TUMOBUX. BukopucTaHo cxemy ABOGAKTOPHOTO JOCIITY:
daxTop A — Biouap (0, 4 ta 8 r/kr), pakrop B — Gionpenapar Mikobpens (0, 4 Ta 8 r/kr HaciHHS).
BuciBanum pannabocTurimii riopun copro ‘CBAT’. OmiHOBaau MOJBOBY CXOXKICTh HACIHHS,
0iOMETpHYHI MapaMeTpy POCIHH (BUCOTY, AiaMeTp cTebia, KUTbKICTh JTUCTKIB), YPOKANHICTD 3€JICHOT
Ta cyxoi 6iomacH, BUXiJ HaciHHA. PO3paxyHKOBMM METOJIOM BU3HAYaIM BUX1J TBEPOTO OlOoTaINBa,
OloeTaHoNy Ta 3aradbHUM BuUXiJ eHeprii. CTaTUCTHYHY OOpOOKY JaHHMX 3M1MCHIOBAIM METOJIaMHU
mucnepciiiHoro ananizy. PesyabTaTn. [lepennociBna o0poOka HaCiHHS Mayia BUPaKEHHUH BIUIMB Ha
PICT 1 MPOAYKTUBHICTh pociauH. MikodpeHa y HopMi 4 1/Kr 3a0e3redyBaB IHTCHCHBHIIIE KYIIIHHS,
30UTBIIYIOYH KUTBKICTH cTeben Ha 27,5 % (mo 3,25 mitT.), a TakoX CHpusB MOTOBILIEHHIO cTeOna Ha
11,9 %. Biouap y HOpMi 8 1/KT 3a0e31eunB MakcuMalbHy BucoTy pociuH (111,2 cm), mo Ha 16,9 %
MEePEeBUIIYBAIIO KOHTPOJb. BogHouyac HaiiBuIll MOKa3HUKU MPOAYKTHUBHOCTI OJEP)KAHO y BapiaHTI
KOMILJIEKCHOT repeanociBHoi 00poOku HaciHHs Mikodpenaom ta GiouapoM (1o 4 r/kr). Cepenns 3a
JIBa POKH BpOXKaiHICTh cyxoi 6iomacu ctanoBuia 7,9 1/ra, mo Ha 31,7 % mepeBuilyBaao KOHTPOJIb
(6,0 1/ra). Lleit camwmii BapiaHT 3abe3Me4nB MaKCUMAJIbHUI ypoxal HaciHus — 7,3 T/ra (+23,7 %).
30unblIeHHs. HOpMU 6i04apy 10 8 I/Kr 6e3 MIKOpH3allii He MiJBUIIYBaJIO MPOYKTUBHICTh KYJIBTYPH.
Eneprernunuii aHaii3 migTBEpIUB MepeBary KOMILIEKCHOTO BapiaHTa: BUXIJ TBEpAOro OiomaiuBa
ctanoBuB 8,65 T/ra (+32,0 %), noteHuiiiauii Buxin Gioeranony — 2,82 t/ra (+23,7 %), 3aranbHuii
Buxig eneprii — 209,0 I'x/ra, mo iCTOTHO TepeBUINye TMOKA3HUKH HE IUIIe KOHTPOIIO
(161,3 I'/x/ra), a it BapianTiB i3 po3aitbHOIO niero mpemapatiB (171-183 I'J[x/ra). BucHOBKH.
KommuiekcHa mnepenmnociBHa 00poOka HaciHHS copro 3Bu4aiiHoro Oioyapom 1 MikodpeHaoMm,

Ax muryBatm: 3nugenHuil 1. 1. BminB o06poOku HaciHHA O6ioJIOTIYHUMHK IIpernapataMyd  Ha
NpoAyKTUBHICTh pocauu Sorghum bicolor (L.) Moench. B ymoBax ITpaBoGepesktoro Jlicoctery YkpaiHu.
Hayxosi npayi Incmumymy 6ioeHepeemuyHux kyabmyp 1 uyykposux 6ypsaxig. 2025. Bum. 33. C.8-18.
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nepenyciM 3a HOpMU iX BUTpatu 4 r/kr, 3a0e3neuye iCTOTHE MiABUIICHHS BPOXaWHOCTI OlomacH,
HACiHHSA Ta EHEPreTUYHOI MPOIYKTUBHOCTI KYJIBTYpH. 3acTOCyBaHHS OlompemnapaTiB ONTUMI3ye
peaiizaiiro 610€HepreTHYHOro TMOTEHINIATy POCIHH 1 MOXKe OyTH PEeKOMEHJIOBaHE K e()eKTUBHUI
€JIEMEHT TEXHOJIOT11 BUPOIIyBaHHS COPro B yMOBaxX HECTIMKOTO 3BOJIOKECHHSI.

Knrwowuoei cnosa: npooykmusnicms, Oiouap, Oionaiuso, 6iomaca; MIKOpU30ymeopio8aibHi
npenapamu, HOpMa SUMpPamu.

Beryn

VY cydacHUX yMOBax POCIMHHHUITBO PO3TJLIIAETHCS K MPOBIAHUN HANpsAM y MEpexojli Ha
3eJieHy CHEPreTHKY 3a paXyHOK (pOpMyBaHHS BEJIMKOI KUTBKOCTI 6i0MacH, 10 MepepoOIIsieThes IS
BUpoOHUIITBA OlonanuBa [1]. Ykpaina Mae mpupoHi MOKIUBOCTI JJI HAPOIIyBaHHSI BUPOOHUIITBA
110 49 MITH TOHH yMOBHOTO nTayinBa (yM. 11.) Ha pik [2]. Lle maTe 3MoTy 4acTKOBO 3a0€3MeYnTH OTPEeOn
KpaiHu B IaJIMB1 Ta MIATPUMATH KypC Ha €KOJIOT13a1[1i0 BUPOOHUIITBA 1 3MEHIIIEHHS BUKH/IIB B aTMOC(]eEpy.

Exonorizamiss poCIMHHULITBA Ja€ 3MOTY JIOCSATHYTH MIJIBUIICHHS SKOCTI TPOAYKILII,
cTaOUIBHOCTI, 3MEHIIIEHHS PECYPCOBUTPAT B arpOBUPOOHMIITBI 1 II00AIILHUX IMpoLecax Kpyroooiry
OCHOBHHUX OIOT€HHHX €JIEMEHTIB B arpoiieHo3ax [3]. 3a BIpoBa/pKEHHS €KOJIOT13aIlli, 3MEHIITYEThCSI
Jerpajallis IpyHTIB 1 HOKPALLY€EThCS POIOYICTb.

PamrionanbHe IpUpOIOKOPUCTYBAHHS TTOKPAIIYETHCS €KOJIOTTYHE CTAHOBHIIE B CBIT1 1 KpaiHi,
P [IbLOMY 3MEHIIYE €HEPrOEMHICTh BUPOOJIEHOT MPOIYKIIii 32 paXyHOK HayKOBO OOI'DYHTOBAHUX
3acTOCYBaHb OlonpenapariB 1 METO/IIB Ha TOKpallleHHs eKoJiorii [4, 5].

B Vkpaini npoTarom pokiB CHOCTEPIraeThbcsl TMO3UTUBHA JUHAMIKA MO 30UTHIICHHS 00CATIB
BUPOOHUIITBA O1I0MACH JIJIs1 OTPUMAHHSI €HEPrii, [0 CBITYUTH PO BAXIMBICTH POJIi 010€HEPTeTUKH B
CHEepreTUYHUI Oe3melri, CTablIbHOCTI 1 pO3BUTKY Kpainu [6-8].

bionpenapatu narTh MOMXJIUBICTh MOKPAIIUTH CTIHKICTh POCIHH IO YMOB HABKOJHUIIIHHOTO
CEpEeNIOBHINA, 110 B YMOBax KIIMaTy € CyTTeBolo mepeBaroto [9, 10]. 3acrocyBanHs 010J0TTYHUX
mpenapariB, 10 B CBOi OCHOBI CKJIaJIalOThCS 3 MIKPOOPraHi3MiB, MOKpAIy€e MOKA3HUKH SIKOCTI
HAaCiHHS 1 3MEHIIIY€ BMICT B HUX KOHIIEPAareHHUX PEYOBHUH 1 XIMIKATIB, SKi HAKOMTUYYOTHCS MIJITXOM
BHECeHHs XiMiuyHUX mpenapariB [11, 12]. OkpiM mokparieHHs SKOCTI CaMOTro HACIHHA, TaKOX
CIIOCTEPIra€ThCs 30UTBIIIEHHS aKTUBHOCTI 010TH B HABKOJIMIITHBOMY cepeoBuIi [12].

Mikopu3yBalibH1 OlomperapaTy, siKi 3aCTOCOBYIOTHCS B CUTBCBKOMY TOCIIOIAPCTBI MIO3UTHBHO
BIUTMBAIOTh HA CTIMKICTh MO YMOB HAaBKOJHIIHBOTO CEPEIOBUINA 1 3HIDKYE YpaKEHHS XBOPOOaMH,
MOKpalllye SKICHI TOKAa3HUKM HAaCIHHA 3aBISKM YTBOPEHHIO CHMOIO3y MDK POCIHMHOIO 1
Mikpoopranidmamu |13, 14]. bionpenapatu Takox MOKpaIIylOTh PO3BUTOK KOPEHEBOi CUCTEMHU B
POC/IMHI, [0 IOKpaIllye€ IMOTrIMHAHHA MOXMBHHUX pedoBuH [15,16]. V 30mi IIpaBoGepexHOro
Jlicocteny VYkpaiHu mpoBeleHa OOMEKEHAa KUIBKICTh JOCHIHKEHb BIUIMBY MIKOPHU3YBaJIbHUX
OlompenapaTiB Ha PO3BUTOK KOPEHEBOi CUCTEMH POCIUH, TOMY HEOOXiHO 30UIbIIYBATH KUTBKICTh
TaKUX JOCIIIIIB.

Y 1upoMy IOCIHiI 3aCTOCYBAaBCS MIKOPH30YTBOPIOBaIbHUI Oiompemnapar «Mikodpenm». Lei
OiompenapaT B OCHOBI CBOIii Hece MiKOpH30yTBOprOBaibHI rpubu Glomus VS ta Trichoderma
harzianum Ta mikpoopranizmu Streptomyces sp., Pseudomonas, Fluorescens. ITicis 3acrocyBaHHs
JTAHOTO TpernapaTy Ha MOBEPXHIO IPYHTY UM HACIHHS, TOYMHAETHCA aKTUBHUM PO3BUTOK 1 3aCETICHHS
MIKpOOpraHi3MaMu HaBKOJMIIHBOTO cepefoBuia. Llel mpemapar mokpaiye po3BUTOK KOPEHEBOL
CHCTEMH, NMpPUTHIYY€e KOpeHeBi T'Hmil. | 3a MoKpallleHHs CTaHy KOpPEHEeBOi CHCTeMM e Kpalie
NOTJIMHAHHS TOKMBHUX PEYOBMH Ta BOJAM 3 TIPYHTY, 3a0e3ledyeHHs aMIHOKHUCIOTaM Ta
¢iToropMoHamu.

bioyap — 1e pedoBHHa, OTpUMaHa B CIELaJbHUX YMOBAaX 3 HU3bKMM BMICTOM KHCHIO 1
BHUCOKHMH TEMIIepaTypaMu, 3 BMICTOM 4HcTOro Byruemto Oim3bko 99 % [17, 18]. IlopiBHsiHO 3
JIEPEeBHUM BYT'ULISM, BeJHMKa MOPHUCTICTh Ta COpOIiliHI BIACTUBOCTI 0i04yapy JalOTh 3MOTY Kpalle
yTPUMYBATH BOJIOTY, CIPUAIOTH (iKcallii MOKUBHUX PEYOBUH Ta TyMycoyTBopeHH:o [19]. KpynHimri
¢pakuii Kpamie 3aTpUMyIOTbCS Y TPYHTI 1 3HAYHO JIOBILE CIPaBIAIOTH epekT ynobpenns [20]. ¥V
Mopax aKTHBHO 3aCEJSI0ThCA MIKPOOPTaHi3MH, 1[0 YTBOPIOIOTH CUMOIOTHYHUH 3B'SI30K 3 KOPIHHAM
pOCIHH, 110 poOuTh Oioyap OUIbII e(hEeKTUBHUM Y BUKOPUCTAHHI OT0 3 MIKOPH30yTBOPIOBAIbHUMHU
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npenaparamu. ToMy Ha JaHW MOMEHT € AOIIBHUM HPOBEACHHS NOCTIDKEHb JUIS BUSBJICHHS
BILIMBY KOMILJIEKCY MIKOPH30YTBOPIOBAIBHUX OlompenapariB Ta 6ioyapy.

Mema  Oocniodcenb — YCTaHOBUTH ONTHUMajbHI HOPMH BHUTpath Oioyapy Ta
MIKOPH30YTBOPIOBAIBHOTO OiompernapaTy 3a MepeanociBHOT 0OpoOKH HACIHHS COPro 3BHYANHOTO
(IIBOKOJILOPOBOTO), SIKi 320€3MeUyIOTh IMiABUIIEHHS MPOIYKTUBHOCTI i BUX0Ay OlomanuBa 3 6iomacu
KyJIBTYpPH B YMOBaxX HECTIHKOro 3BosioskeHHs [IpaBoGepesxxnoro Jlicocreny Ykpainu

Marepiaan Ta MeTOAUKA JOCTiKEHHSA

[TompoBi mocmimkenust y 2023-2024 pp. npoBoauiau B 30HI HECTIHKOTO 3BOJIOKEHHS
[TpaBoGepexxnoro JlicocTenmy YkpaiHu Ha 3eMJIIX BUTOLEpKiBCHKOI JTOCIITHO-CENSKIIHHOT CTaHIIil
(BACC) Inctutyry OloeHepreTuyHuX KynbTyp 1 1nykpoBux Oypskie HAAH 3a cxemoro
nBodakropHoro gociiay (tadim. 1).

Tabnuys 1
Cxema nocJiny
@axmop A —HOpMa 0OpOOKHM HACIHHSA @akmop B — HOpMa 00pOOKU HACIHHS
npenapatom biouap npenapatoM MikodpeH
Al — KOHTpOJIB; B1 — xoHTpOIB;
A2 — 4 r/xT; B2 — 4 r/xr;
A3 — 8 r/kr B3 — 8 r/kr

Inoma nociBHoi minsakn — 50 M? , 0671iK0BOT — 25 M2, TIOBTOPHICTB JI0CTiTY — YOTHPHPA30Ba.
BaranpHa Twioma gocmigy — 0,18 ra. Jlocmim 3akimamaeThcs 3a  METOJOM  CHCTEMATHYHUX
MMOBTOPIOBAaHb: B KO)KHOMY ITOBTOPEHHI BapiaHTH JOCIIAY PO3MIIIYIOTHCS Ha TUITHKAX MOCT1IOBHO.
CiBOy mpoBOaMIN Ha TIMOMHY 4—6 CM 13 IIMPUHOIO MDKPSAIL 45 CM Ta HOPMOIO BUCIBY HACIHHS
150 tuc. mT./ra (6—7 cX0XKuUX HACIHUH Ha 1 M psaka).

Y Xxoai AOCHIKEHb TMOJBOBY CXOXKICTh HACIHHS BHW3HA4YaIM TICJIS TOBHHUX CXO/IIB,
00YHNCITIOIOYN BIJICOTKOBE BIJHOIICHHS KUIBKOCTI MPOPOCIOr0 HACiHHS 10 BHUCITHOTO. BucoTy
POCIIMH BUMIPIOBAJIM Bill TOBEPXHI IPYHTY JI0 BEPXIBKH rOJOBHOTO CTeOJIa y BIAMOBIIHI a3 pocTy
1 pPO3BUTKY 3a JOTIOMOT'O¥0 MipHOT1 JiHIKWKH. [{iameTp cTeba BU3HaYaIM IITaHT CHIIUPKYJIEM Ha BUCOTI
CKOIITYBaHHS POCJIMH ITiJ] Yyac 30MpaHHs. YPOXKaWHICTh 3 OOJNIKOBUX IUISTHOK BHU3HAYAIU MIJISAXOM
3Ba)KyBaHHS 3epHa Ta 6ioMacu 3 KOKHOI AUISHKU 3 MOJAJIBLIINM MepepaxyHKOM Ha TeKTap.

VY nocnifii BUKOPUCTOBYBAIM HACIHHS COPro 3BHYAHOTO (JBOKOJIBOPOBOI0) PaHHBOCTHUTIIOTO
riopuna ‘CBAT’ cenekuii [ncturyty 3epHoBux KynbTyp HAAH. Maca 1000 HaciHMH cTaHOBHIJIA
28,2 + 0,4 r 3a Bostorocri Hacigua 14,1 + 0,3 %.

MikopusoyTBoproBanbauii  Oiompenapar  Mikodppena (TY YV 24.1-30165603-020:2010),
BUTOTOBJICHHI Ha OCHOBI rpubiB Glomus sp. 3 momaBaHHSM MIKpOOpPraHi3MiB, IO MATPUMYIOTh
yTBOpPEHHS MIKOpU3M Ta puszochepu pociuH, a TakoX (ochaTrMoOUII3yBaTbHUX OakTepii i
010JI0TIYHO aKTHBHUX pedoBuHHM. bionpenapar BM-nano6iouap (TY YV 20.1-2571100774-001:2021)
OTPUMAaHWH TEPMOXIMIYHMM TIEPETBOPCHHSIM OioMacH 3 pPO3MIpOM 4YacTOUYOK MEHIIE 5 MKM,
3arajibHOIO ILIOIICIO MOBEpXHi 864 M?/T Ta BMICTOM Byriero 95 %.

OTpuMaHi eKCIIepUMEHTaNbHI JaHl OOpOONsIM METOJaMH OIKCOBOi CTAaTHCTUKH Ta
JMCTIEPCIHUM aHaTi3aMH 3 BAKOPUCTAHHSIM POrpaMHoOro cepenosuiia Statistica 6.0.

Hocnigae nose BIJICC po3milieHe Ha 4OpHO3eMax THUIOBUX KPYIMHONUIYBaTOrO CepeHbO-
CYTTIMHKOBOI'O MEXAaHIYHOTO CKJIady, 3 TIMOMHOI0 TymycoBoro mapy Bif 100 go 120 cMm 3 BMicTOM
rymycy B opHomy mapi (0—30 cm) — 3,05 %, 1110 XapakTepHO JIsl MATOTYMYCHHX YOPHO3EMIB

KinpkicTs onaniB 3a Beretariiiauii nepion 2023 poky ckiana 303,8 MM, 110 HUXKYE CepeaHBOT
6araropiuHoi Hopmu Ha 10,6 %. [Tprnuomy ix po3no/iin 6yB BKpail HEpIBHOMIPHUM SIK 3@ MICSALISIMH, TaK
13a nexagamu — Bix 253,3-127,0 % Micss4HOT HOPMU Y KBITHI, JIUTHI 1 3k0BTHI 710 9,8—33,0 % wmicsuHOl
HOpPMH Y TpaBHi — uepBHi Ta 20,8-34,7 % — y ceprHi — BepecHi. KulbKicTh omafiB 3a pik — 538 Mm.
Temneparypa HOBITpsl 32 MICSIISIMU, OKPIM KBITHS 1 TpaBHs, Oyja BHIIOIO 32 cepeHbOOaraTopiuHi
MOKa3HUKU 1, B CEpeJHhOMY, TiepeBuIyBaia ix Ha 2,1 °C.

10
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[Moroani ymoBu 2023 p. B iiiioMy OyB CIIpUSTIIMBUM ISl POCTY Ta PO3BUTKY OYPSIKiB I[yKPOBUX.
30kpema, 3a TaHUMHU METEopOJIOTTYHIX criocTepekerb 2023 poky binonepkiscbkoi JCC. 3a nannmu
METEOPOJIOTIYHUX CIIOCTEPEKEHb KUIBKICTH OMNaiB, IO BHIIaja B IUIOMY 3a BEreTalliiHUi mepion
2023 poky Oyma Ha 36,2 MM MeHIa (puc. 1) 3a cepenHi bararopiuHi 3HA4EHHs, MPOTE TEMIIEpaTypa
noBiTps Oyna oubinoto Ha 14,9 °C (puc. 2).
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Puc. 2. KosiuBaHHs cepeaHiX KJIIMATHYHHUX 3HAYEHD 32 BereTamiiHuii mepiosa
bBIOACC, 2023 p.)

MeTeoposioriuii yMOBH, IO CKJIAJUCS BIPOAOBX BeretauiiHoro mepioxy 2024 poky Ha
binonepkiBChKill  AOCTIAHO-CENEKIIMHIA CTaHIIi BIAMIYAaTUCh MIABHIIEHUM TEMIEPATypHUM
pexxumoM (puc. 3) Ta nediuutom Bosiord (puc. 4). KireHb Micsllb BiAMIYaBCs MiJABHILEHOO
TEMIIepaTyporo MOBITps, sika cTaHoBmiaa 12,4 °C, mo nHa 4,0 °C Bumie HbK cepeaHi OaratopiuHi
3Ha4yeHHs. Lle cnpusio mBUAKOMY NMPOTPIBaHHIO IPYHTY. Y TpaBHI Micslll TemmepaTypa MOBITpS
Oyna OUIbII OMU3BKOIO 70 OaraTopiuHMX 3HAYEHb CKIAJa y cepeaHboMy 3a Micsupb 15,7 °C. JlitHi
MICSIIl XapaKTepU3yBAIMCh 3HAYHUM MIJBUIIEHHSAM TemIiepatypu mositps Ha 3,0; 4,5 ta 3,3 °C
BIJINIOBIJTHO y YEepBHI, JIUIHI Ta cepnHi. HaliOinbIie BiAXuiIeHHs TeMIepaTypy MOBITPS BiJ CEpeIHIX
OaratopiyHux 3HadeHb (15,7 °C) BigMiuanoch y BEpecHI Micsli, KOJU CepeJHbOMICIYHA
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temneparypa cranoBuia 19,5 °C. VYV kinmi Bereramii (KOBTEHb) TemrepaTypa TOBITps CKiaja
10,7 °C, mo nHa 2,8 °C nepeBuirye 6aratopiuai 3HadeHHs. OTKe, BIPOJAOBK YChOTO BETETAIITHOTO
Nepioly CIoCTepiraioch MEepPEeBHIICHHS TeMIeparypH moBiTps Ha 3,5 °C y HOpiBHSHI 3 cepeaHIMu
0araTopiYHUMHU 3HAYCHHSIMHU.

Omnaay BIPOJOBXK BEreTalifHOro Mepiofy HAAXOIWIN He peryisipHo. HaiOiipma KiTbKiCTh
omajiB Bumaia B KBiTHI (69,4 MM), yepBHi (76,3 MM) Ta xKOBTHS (62,4 MM), BOJHOYAC HAWOUTHIINN
nedinut Bonoru BimMmivaBcs B TpasHi (7,1 mm), munHi (10,0 mM) Ta BepecHi (12,8 mm). HaiiGinbie
MIEPEBUIICHHS KUTBKOCTI OTAiB MOPIBHSHO 3 CEpeaHIMH OaraTOpiyHUMH 3HAYCHHSIMH CIOCTEePIrain
y KkBiTHI (+22,4 MM) Ta x0OBTHI (+29,4 MM), BOJHOYAC y JIMIIHI BUMIAJIO HA 75 MM MEHIIE OMNaJIiB
MOPIBHSHO 3 cepelHiM OaratopiyHuM 3HaueHHsM (puc. 4). B mimomy 3a mepiona Bererarii pociuH
Bunaio Ha 107,7 MM MeHIIIe OmajiB MOPIBHAHO 3 CEPEeIHIMU OaraTOpiyHUMH 3HAYCHHSIMHU.
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Omnaju, M0 BUNIAIM Y KBITHI MICSIIi 32 HOPMOIO OUTbIe HIK y 2,5 pa3a OutbIle Bill cepeHbO-
0araTopiqHMX, a0 3MOTY CTBOPUTH 3HAYHUH 3aI1ac BOJIOTH B TIOCIBHOMY IIapi IPYHTY Ta OTPUMATH
JPYXKHI CXOM COPTO 3BUYAHOTO (IBOKOJIBOPOBOTO).

Pe3yabTaTn nociiakeHb

3a pesyibraTaMu JOCTIKEHb, MPOBEACHUX Y 30HI HECTIMKOTO 3BOJIOKCHHS Ha JOCITITHUX
ninsakax binonepkiBepkoi JICC BcraHoBieHO, 1m0 00poOKa HACiHHA COPro 3BHYAHHOTO
(TBOKOJILOPOBOTO) MpernapaTaMu 0i0JOTIYHOTO IMOXOKEHHS HE CYTTEBO BIUIMBAJIA HA OIOMETPUYHI
MOKA3HUKHU COPro 3BHYAWHOTO (JIBOKOJILOPOBOTO) (TadI. 2.).
Tabauys 2
Cepenni 6ioMeTpUYHI MOKA3HUKHU POCIHH COPro 3BHYAHHOIO0 (1BOKOJIHOPOBOI0)
3aJ1esKHO Bil 00po0ku HaciHHs Oionpenapatamu (2023-2024 pp.)

Bapiant Hopwma, r/kr Kinbkicts Bucora Hiametp Kinbkicts

Mikodpenn 6iouap cTeben, mMT. | pOCIUH, CM | cTe0e, MM | JIUCTS, HIT.
1 0 0 2,55 95,80 15,55 7,75
2 0 4 2,75 90,95 15,40 7,45
3 0 8 3,05 111,20 14,35 8,00
4 4 0 3,25 102,40 17,40 7,20
5 4 4 2,75 94,30 15,95 7,05
6 4 8 2,95 103,90 17,15 7,30
7 8 0 2,92 91,70 16,55 6,75
8 8 4 3,05 87,40 16,65 7,35
9 8 8 3,05 98,50 15,80 6,85
HIPo 05 0,16 573 0,73 0,31

HaiiBummii moka3HukK KiTbKOCTi cTeOen 3a aBa poku (3,25 mIT.) crocTepiraBcsi y BapiaHTi, Ae
HaciHHS 00poOisocs Glompernapatom Mikodgpenn y HopMmi 4 r/kr HaciHHs. el moka3HuK OyB
OUThIIMI 3a KOHTpOJbHUI BapianT Ha 27,5 %. lle cBimuuth mpo Te, mo MikoppeHa Moxe
CTUMYJTIOBATH PICT OJAATKOBUX CcTEOEN, 10 MOXKE OYyTH KOPUCHUM ISl 30UTIICHHS BPOXKAWHOCTI.
Haiimenmra KimbKicTh CTeO€Nl crocTepirajiacs y KOHTPOJIBHOMY BapiaHTi, J¢ HaciHHS He
00poOJIATIOCs, IO MITKPECTIOE BAXKIMBICTH OOPOOKM HACIHHA I MOKpAIIeHHS O10METPUYHHUX
MMOKa3HHUKIB.

Bucora pocinvH € BaXJIMBHM IMOKa3HUKOM, SKMH BIUIMBAa€ Ha 3arajibHy BPOXAWHICTH Ta
CTIMKICTh POCIHH JI0 BHIJISATaHHS. HalBUIUI MOKAa3HWK BHCOTH POCIHH 32 JBa POKH JIOCIIIKCHb
(111,2 cm) OyB oTpuMaHwMii y BapiaHTi, ¢ HaCiHHS 00pOOJsITIOCS 6i0YapoM y HOpPMi 8 T/KT HACIHHS.
Ie na 16,9 % Oinbiie 3a KOHTpOJIbHUIM BapiaHT (95,8 cm). Takuii pe3yabTaT MOXKe CBIIYUTH PO Te,
110 0ioYap crpusie MOKPAIICHHIO POCTY POCIUH, MOXKIIMBO, 3aBJIIKU MIOKPALICHHIO CTPYKTYPH IPYHTY
Ta 30UIBIIEHHIO JJOCTYIMHOCTI MMOXUBHUX PEUOBHUH.

JliameTp crTeOia € BaXJIMBHM IMOKAa3HUKOM MillHOCTI pociuH. Haiikpammii pesynbraT 3a
MOKa3HUKOM aiamerpa ctebna (17,4 mm) OyB OTpuMaHUW y BapiaHTi, A€ HaciHHS 00poOmsIocs
6iompemnapaTom Mikodpenn y Hopmi 4 1/kr HaciHHs. Le Ha 11,9 % Oinblie 3a KOHTPOJIbHUIA BapiaHT.
Taxwuii pe3ynpTaT MOXe CBITYUTH PO Te, 1110 MikodpeH 1 cripuse 3MiLHEHHIO cTe0e, 0 MoXke OyTH
BaXJIMBUM JIJIs CTIMKOCTI POCIIUH JI0 BUWISTAHHS Ta HIIMX CTPECOBUX (DaKTOPIB.

KiIbKICTh JIUCTS € BaXJIMBUM MOKAa3HUKOM, SIKUH BITMBa€ Ha (POTOCUHTETUYHY AKTHUBHICTbH
pocauH. KinbkicTe snctst konuBanacs Big 6,75 no 8,0 wr. Hailikpamuit pesynsrar (8,0 mr.) OyB
OTPUMAaHUH y BapiaHTi, Jie HaciHHS 00poOIsTocs 6ioyapoM y HOpMi 8 I/Kr HaciHHs, 1o Ha 3,2 %
OuIbllIe 32 KOHTPOJIbHUI BapianT. Lle Moke CBIIUMTH Mpo Te, 110 Oiouyap crpuse 30UTBIICHHIO
KUTBKOCTI JIUCTSI, III0 MOYKE MO3UTUBHO BIUTUBATH Ha 3arajbHy MPOIYKTHUBHICTH POCIIHH.

3a pe3ynbTaTaMu JIOCIiKEeHb, TPOBEACHUX Y 30H1 HECTIKOoro 3Bos0keHHs [IpaBoOepexHOro
Jlicocreny YkpalHW BCTaHOBJIEHO, 110 O0OpoOKa HACIHHS COPro 3BHYANHOTO (IBOKOJIBOPOBOIO)
npenaparamu 0i0JIOTIYHOTO OXO/KSHHS BIUIMBAJIA Ha IOKa3HUKH MTPOJTyKTUBHOCTI (Tadi. 3).
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Tabauys 3
IMoka3HMKH NPOAYKTHBHOCTI COPro 3BHYAIHOI0 (JIBOKOJILOPOBOI0)
3aJIesKHO BiJl 00po0KkM HaciHHs Oionpenaparamu
Hopma YpoxkaiHicTb, T/Ta
g. | BHTpATH, /KT cupoi 6iomacu cyxoi 6iomacu HaCiHHSA
M| Mixo- ) 00- | 5053 1 9024 | cep. | 2023 | 2024 | cep. | 2023 | 2024 | cep.
bpern | gap
1 0 0 129 | 10,2 | 116 | 6,6 5,3 6,0 6,3 54 | 59
2 0 4 135 | 124 | 130 | 6,8 6,4 6,6 5,6 58 | 57
3 0 8 136 | 12,1 | 129 | 6,5 6,2 6,4 6,1 55 | 58
4 4 0 13,1 | 12,2 | 12,7 | 7,2 6,1 6,7 59 6,0 | 6,0
5 4 4 155 | 13,9 | 14,7 | 8,2 7,5 7,9 7,7 6,8 | 7,3
6 4 8 16,3 | 12,7 | 145 | 8,1 6,8 7,5 7,5 6,1 | 6,8
7 8 0 14,3 | 13,0 | 13,7 | 7,1 6,7 6,9 6,4 6,3 | 6,4
8 8 4 16,0 | 143 | 152 | 7,7 7,4 7,6 6,1 60 | 61
9 8 8 145 | 12,7 | 136 | 7,5 6,5 7,0 6,4 6,3 | 64
HIPo 05 092 089 | 091 | 068 | 059 | 0,64 | 0,60 | O5 | 0,6

3a MOKa3HUKOM ypOKalHOCTI CyX0i 610Macy BUPaK€HOT B OAMHUIISIX BUMIPU T/Ta, HaWKpaIuii
pe3yiabTaT OTPUMAHO y BapiaHTi, B IKOMY HaciHHs Oyno oOpobiene OionpenaparamMu Mikodpena i
6iouap 3 HOpMoOIO 4 T/kr — y 2024 craHoBuUB 7,5 T/ra, mo Outbmuii 3a KOHTposib Ha 41,5 %, y
2023 poui 8,2 T/ra, mo OUIBIINIA 32 KOHTPOJIb Ha 24,2 %, a B cepeTHbOMY 3a JIBa POKHU 1Iei BapiaHT
Outbmuii 3a KOHTpOJb Ha 31,7 %. 3a MOKa3HUKOM YpPOXKaWHOCTI Cyxoi OioMacH, BHPaKEHOI B
OJMHMIIIX BHUMIpY T/Ta, HAWTipmuid pe3ynabTaT Ccepel BapiaHTIB 3 0OpoOKOI HaCIHHS
OlompemnapaTtamMu OyB OTpUMaHUN y BapiaHTi, A€ HACIHHS 0OpoOIsuocss 6iogapoM y HOpMi 8 T/KT.
VY 2024 pomi nieit BapiaHT cTaHOBUB 6,2 T/ra, mo Ha 1,1 T/ra MeHIe 3a KOHTpoJb, a y 2023 pormi —
6,5 1/ra, mo Ha 0,1 T/ra MeHIIe 3a KOHTPOJIb. Y CepeaHhOMY 3a JIBa POKH II€H BapiaHT MEHIIUN 3a
KOHTpoJIb Ha 0,4 T/Ta.

VYpoxkaitHicTh BoJIor0i 6ioMacu HaiBuia y 2023 Oysa oTpuMaHa y BapiaHTi, JIe HaCIHHS COPTo
3BUYAHHOTO (JIBOKOJIBLOPOBOTO) 00p0OIIsIoCs OiompenaparaMu HOpMOIO 110 4 T/KT Giodapom Ta 8 I/Kr
Mikodpennom i cranoBuna 16,3 t/ra, mo Ha 26,4 % Ouibie 3a KOHTPOb. Y 2024 pori HalOLIbITY
BpOKaMHICTh BOJIOT01 0i0MacH OTPUMaHO Yy BapiaHTi, B SKOMY HaciHHSA 00poOsiock MikodpeHaoM
8 r/kr Ta 6iouapom 4 r/kr 1 cranoBwia 14,3 1/ra, mo OuIbIMi 3a KOHTpOJb 40,1 %. 3a mokazHUKOM
ypO>KaifHOCT1 BOJIOT01 GioMacu, BUPaKEHOT B OJIMHULIAX BUMIpPY T/Ta, HAUTIPUINI pe3yabTaT cepe
BapiaHTiB 3 00poOkoro HaciHHA Oiompenaparamu OyB OTPUMaHUM y BapiaHTi, /€ HacCIiHHS
o0Opobusmocs 6iouapom y HopMmi 8 T/kr. Y 2024 poui nieit BapianT cranoBuB 12,1 T/ra, mo Ha 1,9 1/ra
MEHIIIe 32 KOHTPOJIb, a y 2023 pori — 13,6 1/ra, mo Ha 0,7 T/ra Ginblie 3a KOHTPOIb. Y CepeAHbOMY
3a JIBa pOKH 1Iel BapiaHT MEHIIWK 32 KOHTpoJib Ha 0,2 T/ra.

VYpoxaitHicte HaciHHsS y 2024 Tta 2023 pokax Oy/no OTpUMaHO Yy BapiaHTi Jieé HaCiHHA
00pobIsII0cH HOPMOIO OlompernpariB 4 T Ha KUIorpaM Ta ctaHoBuia 6,8 T/ra, mo Ha 25,9 % Ouibie
KOHTpOJIIO, Ta 7,7 T/ra, mo Ha 22,2 % Oinblie 3a KOHTPOJIb. Y CepeHbOMY 3a JIBa POKH IIei BapiaHT
OuIbIIMI 3a KOHTpoJib Ha 23,7 %. Haiiripmuii noka3HUK crocTepiraBcs B BapiaHTax J€ HACiHHA
00po6aeHo OiouapoM HOPMOIO 4 I/KT, 110 B CEpeHbOMY 3a JBa POKM CTaHOBWIO 5,7 T/ra, 1o
MEHIIUH 3a KOHTpoJib Ha 3,4 %.

YcraHoBieHO, 1m0 00poOKa HACiHHSA COPro 3BHYAMHOIO (JBOKOJILOPOBOIO) MpemnapaTamu
610JIOTTYHOTO MOXO/XKEHHSI CYTTEBO BIUIMBAJIA HAa KUIbKICTh OTPUMAaHOT0 OlonainBa Ta BUXiJ eHeprii
(Tabm. 4).

3a MOKa3HUKOM BHXiJ TBEPAOro OionanrBa HAMBHUIUN pe3ylbTaT 3a IBa POKU OylI0 OTPUMAaHO
8,65 T/ra, mo moOpiBHAHO 3 KoHTposieM Bumui Ha 32,0 %. HaciHHS copro 3BHUYaHOTO
(1BOKOJILOPOBOTO) y IIbOMY BapiaHTi Oys0 06po0eHo ABoMa OionpenaparaMu 3 TAKUMUA HOPMaMH —
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Mikodpena 4 r/kr, 6iouap 4 r/ra. Haiiripmuii pesynsratr 6,55 T/ra cnoctepiraBcsi y BapiaHTi, jae
HaciHHS He Oyno 00pobiieHo OionpenapaTamu.

Tabnuysa 4
Cepenniii Buxig 0ionaausa Ta eHeprii 3 0iomacu
COPro 3BHYaiiHOro (IBOKOJILOPOBOI0) 32 IBa POKHU
Hopwma Butpatu, r/kr Buxin 6iomanuBa, T/ra Buxin eneprii, ['/Ix/ra
Bap. Mikodpenn |  Giouap 6;];251 I:;O 6ioeTaHoNn 6;];651110 OioeraHon| pasom
1 0 0 6,55 2,28 104,50 56,80 161,30
2 0 4 7,25 2,22 115,85 55,45 171,30
3 0 8 7,00 2,26 111,60 56,35 170,45
4 4 0 7,30 2,32 116,95 57,90 174,85
5 4 4 8,65 2,82 123,55 70,45 209,00
6 4 8 8.20 2,65 131,30 66,10 197,35
7 8 0 7,60 2,47 121,70 61,65 183,35
8 8 4 8,30 2,36 132,55 58,85 191,40
9 8 8 7,70 2,47 122,80 61,70 184,50

3a BMicTOM Ol0€TaHOJTy HAUBUIIUH pe3ynbTat (2,82 T/ra), mo Ha 23,7 % OuTbnii 32 KOHTPOJIb
HaClHHS COpPro 3BHYANHOTO (JIBOKOJILOPOBOTO) sike Oyino 00poOJieHO aBOMa OlompemnapaTamu 3
HOPMOIO 4 1/ra HaciHHS. Y BapiaHTi 2, y AKOMY HaciHHs 00po0siocs MikodpeH1o0M HOpMOIO 4 T/KT,
OyJI0 OTpUMAHO MEHIIY KUIbKICTh O6i0eTaHoy Ha 2,7 % MOPIBHAHO 3 KOHTPOJIEM.

3a MOKa3HUKOM 3araJIbHUi BUX1I €HEprii 3a Ba poku HaiBunmi nmokasHuk (209,00 I'/Ix/ra),
o Ha 29,6 % OutbIIMil 32 KOHTPOJIb OYyJIO OTPUMAHO y BapiaHTi, HACIHHSA SKOro 0yno o6pobieHo
JIBOMa OlomperiapaTaMu 3 HOpMamu 4 T/KT.

BucHosknu

Haiikpamii moka3HHKH OIOMETPHYHHMX XapaKTEPUCTHK POCIIHMH, 30KpeMa KUIBKICTh cTeOen
(3,25 mit.), Bucora (111,2 cm), miamerp crebma (17,4 MM) Ta KinbkicTe JuCTKiB (8,0 1T.), Oyiau
JOCSTHYTI y BapiaHTax y skux oOpoOka Oyma nmpu HopMmax 4—8 r/Kr.

VYporkaiiHICTh HACiHHS y BapiaHTax i3 OJHOYACHUM BHECEHHsIM MikodpeHay Ta Olouapy B
HopMmi 4 T/kr gocsrana 8,2 T/ra 'y 2023 pori ta 7,5 1/ra 'y 2024 pomi, mo B cepennboMy Ha 31,7 %
BHUIIIC 32 KOHTPOJIb.

Haii6inpimmii Buxin 6ioMacu s tBepaoro Oiomanusa (8,65 T/ra), 6ioetanomny (2,82 1/ra) Ta
3aranbHOi eHeprii (209,0 I'/Ix/ra) TakoX OTpUMaHO y BapiaHTaxX 3 KOMOIHOBAaHUM 3aCTOCYBaHHSIM
OilompenapaTiB y HOpMi 4 1/kT, 0 BinnoBiaHo Ha 32,0; 23,7 ta 29,6 % nepeBuIyBaio KOHTPOJIbHI
3HAYCHHSI.

3aranoM o0poOka HaciHHS copro Oiompernaparamu, OCOOIUBO y BapiaHTax 3 MOE€THAHHIM
Mikoppenny Ta Oiodapy, chpusie TMONIMNIIEHHIO POCTY W PO3BUTKY POCIHH, MiIBUIICHHIO
BPOKaHOCTi, a TaKoXX 3OUIBbIIEHHI0O EHEePreTUYHOro TMOTeHliany KynbTypu. Lle mo3Boise
pEKOMEHAYBaTH iX BHUKOPHUCTAHHS SK €(QEKTUBHUN eNeMEHT OIOTEeXHOJOTIYHOTO MiIX0ay MO0
BHUPOIIYBAHHS COPTO B YMOBAaX HECTIMKOTO 3BOJIOKEHHS.
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Aim. To establish the optimal application rates of biochar and a mycorrhiza-forming
biopreparation for seed treatment of sorghum [Sorghum bicolor (L.) Moench], ensuring increased
productivity and biofuel yield from crop biomass under unstable moisture conditions of the Right-
Bank Forest Steppe of Ukraine. Methods. Field experiments were carried out in 2023-2024 at the
Bila Tserkva Experimental Breeding Station of the Institute of Bioenergy Crops and Sugar Beet
NAAS (Kyiv region) on typical chernozem soils. A two-factor experimental design was used: factor
A — biochar (0, 4, and 8 g/kg) and factor B — biopreparation Mycofriend (0, 4, and 8 g/kg of seed).
An early-maturing sorghum hybrid ‘Svat’ was used in the study. Field germination of seeds, biometric
parameters of plants (height, stem diameter, number of leaves), yield of green and dry biomass, and
seed yield were evaluated. The yield of solid biofuel, bioethanol, and total energy output was
determined by calculation. Statistical data processing was performed using analysis of variance
methods. Results. Seed treatment positively affected plant growth and productivity. Mycofriend at a
rate of 4 g/kg ensured more intensive tillering, increasing the number of stems by 27.5% (up to 3.25
per plant), and contributed to stem thickening by 11.9%. Biochar at an application rate of 8 g/kg
provided the maximum plant height (111.2 cm), which exceeded the control by 16.9%. At the same
time, the highest productivity indicators were obtained in the seed treatment with Mycofriend
combined with the application of biochar (4 g/kg each). The average dry biomass yield over two years
was 7.9 t/ha, which exceeded the control (6.0 t/ha) by 31.7%. This treatment also ensured the
maximum seed yield of 7.3t/ha (+23.7%). Increasing the biochar rate to 8 g/kg without
mycorrhisation did not improve crop productivity. Energy analysis confirmed the advantage of the
combined treatment: solid biofuel yield was 8.65 t/ha (+32.0%), potential bioethanol yield was
2.82 t/ha (+23.7%), and total energy output was 209.0 GJ/ha, which significantly exceeded not only
the control (161.3 GJ/ha) but also the treatments with separate application of the biopreparation (171—
183 GJ/ha). Conclusions. Seed treatment of sorghum seeds combined with the application of biochar
and Mycofriend, especially at an application rate of 4 g/kg, ensures a significant increase in biomass
yield, seed yield, and energy productivity of the crop. The application of biopreparation optimises the
realisation of the bioenergy potential of plants and can be recommended as an effective practice for
sorghum cultivation under unstable moisture conditions.

Keywords: productivity; biochar; biofuel; biomass; mycorrhiza-forming preparations;
application rate.
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	Рис. 1. Середньодобова температура повітря та кількість опадів за вегетаційний період (БЦДСС, 2023 р.)

