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BBIPAIIUBAHUE COPI'O CAXAPHOI'O U KYKYPY3bI
KAK BUOOHEPTETHYECKHUX KYJIBTYP B COBMECTHBIX IIOCEBAX

Pesrome. Axkmyanvhoil 3a0aueti COBPEMEHHOT CElbCKOXO3AUCMBEHHOU HAYKU S6emCs uzyienue ouomu-
YecKUX OMHOWEHUI, CKIAObIBAIOUWUXCA 8 00OHOBUOOBLIX U COBMECMHbIX Nocesax. B npakmuke cenbckozo
XO3AUCMBA COBMECHHbIE NOCEbL HECYM, NPeHcOe 8Ce20, (DYHKYUOHANbHYIO HA2PY3K), 8 OCHOBHOM UX DOJib
CB8A3aHA C USMEHeHUeM KaueCMBEeHHbIX nokasamenel npodykyuu. B noneewvix uccieoosanusx, komopwie
nposoounuce ¢ meuenue 2013-2016 ee. 6 yuebno-npoussoocmeennom yenmpe benoyeproscrkoeo nayuo-
HAbHO20 A2papHOo20 YHUepcumema, ucciedosanu eubpudst Kykypysvt Monuxa 350 MB, beicmpuya 400
MB, copm copeo caxapnoeo Cunocnoe 42 u 2ubpuo JJosucma 8 00HOBUOOBLIX U COBMECHHBIX NOCEBAX.

Ilo codepotcanuto cyxo2o geujecmaa coBMeCHblE NOCEBbl COP2O CAXAPHO20 U KYKYPY3bl 3AHUMAIOM NPO-
MEJCYMOUHOE NOJIOHCEHUE NO CPABHEHUIO C OOHOBUAOBbIMU nocesamu smux Kyiemyp. Ho 3a cuem bonee
8bICOKOU YPOIACAUHOCIU 3€EHOU MACCHL 8bIX00 CYXOU Maccol ¢ 1 2a 6 coeMeCmHbIX Nocesax Ovll Gvlule Ha
8,1-44,0%, uem 6 0onosudosvix. Hauboavuiuii coop cyxoeo sewjecmsa Habaooaemest 8 nepuood 80CKOBOI
Cnenocmu 3epHa 8 8apuaHme COBMECMHO20 NOCeda 2UOPUO08 caxapHoz2o copeo Jlogucma u KyKypy3bl
Bvicmpuya 400 MB — 22,7 m/za.

AHanuz s1eMeHmos CmpyKmypbl YPOICAUHOCMU COP20 CAXAPHO20 U KYKYPY3bl HOKA3bl8Aem, 4mo Hpu
COBMECMHOM BbIPAWUBAHUY IMUX KVAbMYD, NO CPABHEHUI) C OOHOBUOOBLIX NOCEBAMU, YMEHbULAEHICSL
NPOYEeHMHOe COOePIAHCAHUE MEMETKU, NOYAMKO8 U TUCHbES U 803pacmaem npoyeHm cmeoell.
Ycmanoesneno npeumyuecmeo coemMecmubix noCe808 COP2O CAXAPHO20 U KYKYPY3bl HAO 0OHOBUOOBHIMU.
Tak, no cpasuenuto ¢ KyKypy3oti npesviulenue yporCatHoCmu 3eeHol MAcChbl U 8blx00a buozaza cocma-
suno, 8 cpeonem, 49,8 u 13,4%, a no cpasnenuio ¢ copeo caxapuvim — 13,0 u 44,5 %. Makcumanrvnasn
VPOUCAUHOCTb 3€]IeHOU MACChl U PACHEeMHbIL 8bIX00 OU02a3a Obll NPU COBMECMHOM GbIPAUWUBAHUU 2U-
Gpuda copeo caxaprozo Josuma u 2ubpuda kykypysr Beicmpuya 400 MB — 85,5 m/za u 10,3 muic. m*/za.

Kniouesvie cnosa: copeo caxapnoe, KyKypy3d, COBMECMHbIE NOCESb, YPOICAUHOCHb, 3€NeHAsl Maccd,
obuozas.
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GROWING SWEET SORGHUM AND CORN AS BIOENERGETIC
COMPATIBLE CROPS

Summary. Corn as a raw material for the production of biogas from energy crops, is of the greatest
importance mainly due to well developed technology of cultivation and ensiling. Sorghum is an
alternative to corn, it produces biomass compositionally similar to corn and has a higher level of
productivity.

Corn hybrids Monica 350 MV, Bystriza 400 MV, sweet sorghum Silosne 42 variety and Dovista hybrid
were sown in single-species and compatible crops in 2013-2016. The aim of the study was to determine
the productivity of sweet sorghum and corn, and the calculated output of biogas.

In our study, the maximum weight of sweet sorghum and corn plants was formed during the dough-stage.
This index was almost the same in single-species and compatible crops and amounted in Silosne 42
variety 611.8-618.7 g, in Dovista hybrid 725.2-733.2 g, in Monica 350 MV hybrid — 1050.4-1063.5 g., in
Bistritza 400 MV hybrid -1109.6-1116.4 g.

The yield of green mass of sweet sorghum is higher than in corn. Thus, on average over the years of
research, sweet sorghum in single-species crops provides a yield of green mass 67.8-76.1 t/ha, which is
11.6-24.0 t/ha higher than in corn. In compatible crops the yield of green mass was 9.0-30.5 t/ha higher
than in single-species crops. The highest level of yield of green mass was noted in the compatible crops of
sweet sorghum Dovista hybrid and corn Bistriza 400 MV hybrid — 85.5 t/ha.

In the compatible crops of sweet sorghum and corn, the calculated output of biogas was 8.8-10.3 thsd

m®/ha, which is more on 3.4-20.3% and 35.1-54.5% compared to single-species crops.

Keywords: sweet sorghum, corn, compatible crops, yield, green mass, biogas.

Beenenne. Co3aHne COBMECTHBIX IOCEBOB
— 3TO JOCTaTOYHO CJIOKHAsi COBPEMEHHAas! KO-
JoTHYeCKass M XO3SHCTBEeHHas mpobmema. [[ms
WX CO3JIaHHS HUCIIOJIL3YIOTCS KYJIbTYpBI, BbIpa-
HIMBaeMble OOBIYHO B YHCTBIX MOCEBaX. Y Crem-
HOE pEIIeHUE 3TOH MPOoOJeMbl HEBO3MOXHO 0Oe3
BCECTOPOHHETO H3YYEHHsI B3aWMOOTHOICHHUH
MEXJy OCOOSIMH Pa3HBIX BHJIOB, CKIIQJIBIBAIO-
MIMXCS Ha YPOBHE PACTHUTENBHOTO COOOILIECTBA.
B cBs3m ¢ stuM HU3YUCHHUE OMOTUYECKHUX OTHO-
HICHI/Iﬁ, CKJIaAbIBAKOIINXCA B YHCTBIX U COB-
MECTHBIX  IIOCEBAaX  CEJIbCKOXO3SIMCTBEHHBIX
KYJBTYp, SBJISETCS BEChbMa aKTyaJlbHbIM [1].

B mpakTuke cenbcKOro Xo3siicTBa COBMECT-
HBbIE TIOCEBBI HECYT, MpPEXIe Bcero, (QyHKIHO-
HaAJILHYIO Harpy3Kky. Yaiie Bcero ux poib cBs3a-
Ha C U3MEHEHHEM KauecTBa ypoxas. Tak, BBe-
JIeHWe B TTOCeB OOOOBOTO KOMIIOHEHTA IIpeciie-
IOyeT B MEPBYIO OYepenb MOBBIILICHHE COIEpkKa-
HUs IpOTEeMHa B OMOMacce U YBEIMYEHHE €ro
coopa ¢ equHUIE! mWIomanu. Kpome toro, Kyib-

TYpBl C MPOYHBIM HETIOJIETAIONINM cTeOieM va-
CTO BBOJISITCS B TIOCEB B KAdeCTBE OMOPHI IS
TTOJICTAIOIINX VU CTENIOMIHUXCS KyIbTYp [2].

B mnpomecce ¢usnonornvyeckux QyHKIHA,
CBSI3aHHBIX C TMOTPEOJICHHEM IHTATEIBHBIX Be-
LIECTB M BIJIATH, BBIJCICHUEM 4Yepe3 HaJA3eMHBIC
W TIOJ3€MHBIC YacTH IMPOAYKTOB METa0OIH3Ma,
pacTeHHss W3MEHSIOT OKPYKAIOUIyI0 Cpeny H
ABJSIFOTCSA, TAaKUM 00pa3oM, BKOJOTHYECKHM
(hakTOpoM JJIsl TIPOU3PACTAIONINX PSAJIOM PacTe-
HUH M aCCOLIMMPOBAHHBIX C HUMH MPOYUX HKH-
BBIX OpraHu3MoB. [103TOMy B COBMECTHOM IIO-
ceBe s KaKIOr0o KOMIIOHEHTa CO3JaroTcs
YCIIOBHS, OTIMYHBIE OT YHUCTOTO IOCEBA. JTO
OTpakaeTcsi Ha XapaKTepe MOCTYIUICHUs IUTa-
TEJBHBIX BEIICCTB U BJIATH B PACTCHUS U BIUSCT
HE TOJIFKO Ha KOJIMYECTBO 00pazyeMoii brmomac-
CHI, HO ¥ Ha €¢ XUMUYECKHui cocTas [3].

Kykypy3a sBnsercs OCHOBHOM CHJIOCHOM
KYyJbTYpOU, OJTHAKO COACP>KUT HU3KUK MPOIEHT
MPOTENMHA M Majoe KOJUYECTBO OPTaHMYECKUX
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BellecTB. B 3ToM oTHOIIEHUs BecbMa Mepcriek-
TUBHBIM IIPEACTABIACTCSA COUETaHHE KYKyPY3bl C
COpro, KOTOpoe CHocoOHO (GopMHUPOBATH MOIII-
HYI0 BereTatuBHylo wmaccy. CxoncTBo Quro-
MOPQOJIOTHIECKUX CBOWUCTB OOYCIOBHIIO JIET-
KYI0 COBMECTHMOCTb 3THX KYJBTYp IPU BO3[e-
JIBIBAHWU U UCIIOJIb30BaHMH. OUeHb BaXKHO U TO,
YTO CMEIIaHHbIE TIOCEBBI KYKYpY3bl U copro 0o-
Jiee MOJIHO U MPOAYKTHBHO MCIOJB3YIOT Bary u
IUTATeNIbHbIE BEIIECTBA [I0YBBI, YTO ONPEAEISIET
XOpOIIYI0 YPOKaHOCTh U MUTATEIBHOCTH 3€JIe-
HO¥ MacchI [4].

B nacrosmee Bpemst Onoras, mpou3BeICHHBIN
B Pa3HbIX OTPACISAX CEIBCKOTO XO34HWCTBa, CO-
CTaBJISIET OUYEHb HEOOJNBIIYIO JIOJMI0 B SHEPreTH-
YyeckoM OajaHce, HO, COINIACHO HE3aBUCHMBIM
MPOTHO3aM, €ro NPOU3BOJACTBO B Onmkaiiliee
JecsaTuiIeTHe OyJeT NTUHAMHYECKH pPa3BUBATHCS
CO CKOPOCTBIO HECKOJIBKO IECATKOB MPOLIEHTOB
B FOJ U CTaHET OJHUM W3 KPYIMHEHUIIUI B Tak
Ha3bIBAEMON «3€JIEHOM DJHEPIUYECKOW KapTe»
[5].

brora3z moxxeT ObITH HOJYyYEH W3 OpraHuye-
CKUX YAOOpeHHH, OpPTraHMYeCKHMX OTXOJO0B H
O6momMaccsl MHOTHX BHIOB pacTeHuil. Baxueil-
IIMM [TapaMeTpOM NPH BbIOOpE BUAOB pacTeHUN
JUTSL BBIpalMBaHMS Ouorasa SBISETCS BBIXOJ
YHUCTOW BHEPTrUHU C OJHOrO TeKTapa, KOTopas
onpeneyseTcss TIJIABHBIM 00pa3oM - BBIXOJOM
Oromacchl U NPOIYKTUBHOCTBIO CAMOTO METaHa
[6]. Haubosee moaXxonsiuMu Jjisi €ro IPOHU3-
BOJICTBA SIBJIAIOTCA KYJBTYPHI C BBICOKUM CO-
JepKaHUEM YTJIEBOJIOB M OEJIKOB M HHU3KUM —
TeMHIIEIUTIONO03bl U JINTHUHA, KOTOPhIE XapakTe-
PHU3YIOTCSI HU3KOHM CIIOCOOHOCTBIO K OHoJornye-
ckoMy pasioxenuto [7]. [dns mpousBoacTsa
Onorasza W3 SHEPreTHYECKHUX KYIBTYP KyKypy3a
KaK ChIpbE€ MMeeT HambosblIee 3HaueHue. Kyky-
py3a kak C4-pacteHne 00JIagaeT caMbIM BBICO-
KMM ypO>KallHBIM NMOTEHIMAaIoM. BripamuBanue
M XpaHEHHE CHIIOCHOH KyKypy3bl TEXHHYECKU
Pa3BUTO U HIMPOKO ONTUMU3UPOBaHO [8]. Asb-
TEPHATUBOMN KyKypy3e SIBISIETCA COpPro, KOTOPOE
MPOM3BOANT OHWOMAcCy, KOMITO3UIIHOHHO TIO-
JM00HYI0 OuMomacce KyKypy3bl, © MMeeT Oojiee
BBICOKMH YpOBEHb IPOYKTUBHOCTH [9].

o cux nop npoBOAWINCH UCCIIEOBAHUS MO
BBIOOPY KYJIBTYp, Hauboliee MOIXOIAINIAX K
npou3BoAcTBY Oumorasza B Llentpanshoii EBpone
[10], HO Mamo JaHHBIX, OLEHUBAIOLIUX MOTCH-
IIMaj MPOU3BOJCTBA OHOrasa M3 BHUJOB pacTe-
HU, BeIpaliiBaeMbix B BocTtounoii EBpore.

Henbto wuccnenoBanuii OBIJIO  OmNpenesieHue
YpO’KaHOCTH COpPro CaXxapHOro0 U KYKypy3bl U
pacyeTHOro BbIXOJa Ouorasa B OJHOBUIOBBIX U
COBMECTHBIX TIOCEBaX.

Metoanka u 00beKThI HccaeaoBanus. [lo-
JICBBIE OIBITHI IIPOBOAWIN B TeucHue 2013-2016
IT. B y4eOHO-TIPON3BOACTBEHHOM IieHTpe berno-
LEPKOBCKOTO HAIIMOHAILHOTO arpapHOro YHH-
BepcuteTa. [ pyHT ONMBITHOTO y4acTKa — YEPHO-
36M TUIMYHBIA, CPEAHEMOIUHBIM, Malory-
MYCHBIM Ha KapOOHAaTHOM Jiecce. B ombiTe BhIce-
Banu rudpuasl Kykypy3sl Monuka 350 MB u
Brrctpuma 400 MB, copt copro caxapaoro Cu-
nmocHoe 42 u tubpun JloBucra B OTHOBHIOBHIX U
COBMECTHBIX moceBax. COOTHOIIEHHE PSAOB 2:
2. OnbIT 3aKTagpIBajICS MO METOAY CHCTEMaTH-
YECKUX TOBTOPEHUH: B KaXKIOM IIOBTOPEHHUH
BapHaHTa OIbITA pa3MEUIAJNCh IO y4YacTKaM
nocienoBatensHo. [IpeaiecTBeHHUK B OMbITE —
cos. IloBropHOCTh B ombiTe — 4-kpatHas. [Lmo-
maabp yuyactka — 39,2 Mz, yuetHas — 19,6 M. Ar-
pPOTEXHHKA B OMNBITAX COOTBETCTBOBaJa OOIIe-
MNPUHATON U1l HeHTpalibHOH JlecocTenu Ykpau-
HBl. YOOpKY TpPOW3BOAMIN B a3y BOCKOBOH
CIIEJIOCTH 3epHa.

HccnenoBanns NpoBOIWINCE cOTIacHo «Me-
TOJIAKE TIPOBEACHUS OIBITOB B KOPMOIIPOU3BO/I-
ctBe» [11] u «OcHOBaM Hay4YHBIX MCCIICTIOBAHHI
B arpoHoMuN» [12]. YueT ypoxaitHOCTH TIPOBO-
JAIA TIyTE€M B3BEUIMBAHHS 3€JIEHOW MacChl C
Ka)XIO0T0 y4JacTKa ¢ IOCJeIyIoIUM Iepepacde-
TOM ee Ha TekTap. Beixon Ouorasa paccuuThIBa-
Y YMHOXXEHHEM OMOMAacChl Ha COJEpIKaHUeE Cy-
XOT0 BEIECTBA W Ha YJENbHBIN BBIXOJ OWorasa
3 1 Kr cyxoro BelIecTBa COTJIACHO METOAHYe-
CKMM pekoMeHaanusaM HMHcTtuTyTa OHOsHEpre-
TUYECKUX KYJbTYyp U caxapHoil cBexkibl HAAH
VYxpawnnst [13].

Pe3syabTathl U ux o0cy:kaenue. [lo qaHaRIM
uccnenopannit Amon T. u nap. [14], y rubpunos
kykypy3bl Tonale, PR34G13, Tixxus, LZM 600,
COZIEp)KaHUE CYyXOTO BEIIEeCTBAa HM3MEHSETCS OT
18,0% mo 19,4% B pacTeHHsIX, COOpPaHHBIX B
(aze mMonouHO# crnenoctu 3epHa, 29,0-30,2% —
B (haze BOCKOBOW crenocTu 3epHa u 43,1-52,9%
— B (paze MOJHOI CHEeNoCTH 3epHa.

Jnst  cunmocoBaHus HanOomee MOAXOIAIICH
SBIIIETCS OMOMacca pacTeHHH C COJep)KaHUEM
cyxux BemecTB 30-40%. [lpu comepxanum cy-
xoro BemecTBa MeHee 20% yXyAmarTcs CBOH-
CTBa cujoca, oOpa3yercs 3HAYHUTEIBHOE KOJIH-
4ecTBO (UIbTpaTa M CYIIECTBEHHO CHUKAETCS
MoTeHIan oopa3oBanus ororasa [15].

MBI B CBOHMX HCCIEIOBAHUSAX OIPEACIISIIH
colepaHUEe CyXOro BemecTBa u ero cbop c 1
ra, B pa3Hble ¢a3bl pa3BUTHS COPTO CaXapHOTO U
KyKypy3bl. B a3y 6-7 1ucTbeB 3a cyeT BBICOKO-
To comepranmst cyxoro Berriectsa (14,2-14,5%) onHoBuIo-
BbIC TIOCEBBI KYKYPY3bl 00eCIicUMBaA Bbiiie Ha 2,3-8,9%
€ro c00p TIO CPABHEHHEO C COPIO CaxapHbIM (Ta0imvra 1).
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Tabmuna 1 — JInHaMHUKa HaKOTUICHHSI CYXOT0 BEIIECTBAa B PACTCHUSAX COPro CaxapHOTro U KYKypy3bl B
OJIHOBUJIOBBIX U COBMECTHBIX MOCeBax, cpeanee 3a 2013-2016 rr.

daza pocta U pa3BUTHUS paCTCHUH
MOJIOYHAS
Copr, rubpujg 6—7 nucThEB HBeTerme CIIEJIOCTh pockopai
METEJIOK CIIENIOCTh 3epHa
3epHa

% T/Ta % | 1ra| % T/Ta % T/Ta

Cunocnoe 42 12,3 1,6 17,3 | 7,2 | 19,2 10,4 22,3 15,1
JoBucra 13,4 2,0 18,2 | 85 | 20,3 12,4 23,4 17,8
Monnka 350 MB 14,2 1,9 201 | 6,5 | 27,2 11,3 30,7 16,0
Bbeictpunia 400 MB 14,5 2,1 20,7 | 7,2 | 27,6 12,4 32,2 18,1
Cunocnoe 42 + Monuka 350 MB | 13,3 2,0 18,7 | 8,8 | 23,2 14,3 25,3 19,5
ﬁgoc‘*oe 42+ bucrpuna 400 | 45, 1 51 | 190 | 93 | 234 | 149 | 260 | 208
Josucra+ Monvka 350 MB 13,8 2,2 19,2 | 9,7 | 23,8 15,7 25,9 21,4
JHosucra+ beictpuna 400 MB 14,0 2,4 19,5 | 10,2 | 24,0 16,4 26,6 22,7

HUP, 5 1/ra 0,1 0,3 0,5 0,7

Haumnas ¢ as3pl 1BeTeHHsT METENOK W J0 HambGonpmmit  cbop cyxoro BemiecTBa

BOCKOBOH CIIEJIOCTH 3€pHA, TEMIIbl HAKOILJICHHS
CyXOro BEIIECTBA B COPro CaxapHOTO IPEBHI-
IIAFOT 3TOT TOKa3arelb y KyKypy3bl. llpu sTtom
COJIep’KaHUe CYXOro BEeIecTBa B COPTO caxap-
HOTO ObUT HIXE, YeM y KyKypy3sl Ha 1,9-9.8% B
3aBUCHMOCTH OT IEepPHOJIa y4eTa.

Ilo ganaeiM uccinenoBauuii I'.U. JleBaxuna u
ap. [16], B a3y MOJIOYHO-BOCKOBOM CIIEIOCTH
IIPH COJICP)KAHUU B PACTCHUSAX KYKYPY3bl CYXOTro
BeniecTBa 26%, B caXapHOM U 3€pHOBOM COPIo
JTOT IMOKa3aTellb COCTaBMUI, COOTBETCTBEHHO, 29
u 33%. Bmecte ¢ TeM, ecnu B TOCIELyIOIIUN
MEPUOJ OT MOJIOYHO-BOCKOBOM  CIIETIOCTH  CO-
JIep>KaHUe CyXOTO BEIIeCTBA B IENBIX PACTCHUAX
COpro OCTaBaIach MPAKTUYECKH HEH3MEHHBIM
(28,5-33%), To B KyKypy3e OHO pe3KO BO3pacTa-
10 u cocraBuio 39,7%. CrToib 3HAYUTCILHBINA
CKA4OK COJCP)KAaHUs CYXOT'O BEIIECTBA B IIEIBIX
PacCTeHUSAX KYKYPy3bl OOBSCHSAETCS HHTECHCHB-
HBIM 00Opa3oBaHMeM Mmo4aTkoB. Kykypysa, mim-
TEIhHOE BPEMs OCTaBasCh (PU3UOJIOTHICCKH Me-
HEee 3peJioii, YeM COpProBBIE KYJIbTYphI, B KOHIIE
CBOETO Pa3BUTHS MPEB3OIILIA UX MO KOJIHYECTBY
CyXOro BEIECTBA.

ITo comepskaHWIO CYXOTro BEIIECTBA COBMECT-
HBIE TTOCEBBI COPTrO CaXapHOTO M KyKypy3bl 3a-
HUMAIOT MPOMEXYTOYHOE TOJIOKEHHE IO CPaB-
HEHUIO C OJHOBHUIOBBIMH ITOCEBAMH ITHX KYJIb-
Typ. Ho 3a cuer Gojiee BRICOKOW YPOKaWHOCTH
3€JICHOM MaccChl BBIXOJ CyXOW maccel ¢ 1 ra B
COBMECTHBIX IToceBax ObLI Bhimie Ha 8,1-44,0%,
YeM B OJIHOBHJIOBBIX.

HaAOJIOJaeTCsl B TMEPHOJ] BOCKOBOW CIEIIOCTH
3¢pHa B BapHaHTE COBMECTHOTO IMOCEBa TMOpH-
OB caxapHoro copro JloBucra m KyKypy3bl
Bbreictpumia 400 MB — 22,7 1/ra.

MakcuMallbHyI0 MacCy pacTeHHUs COpro ca-
XapHOTO U KyKypy3bl (popmupoBanu B (hazy Boc-
KOBOM cmenoctd 3epHa. JlaHHBIA mOKa3aresb
OBLIT IPAKTUYECKU OJTMHAKOBBIM B OJHOBHIOBBIX
¥ COBMECTHBIX ITOCEBaxX M cocTaBmiI B copta Cu-
nocHoe 42 — 611,8-618,7 r, rubpuna JloBucra —
725,2-733,2 r, rubpuna Monuka 350 MB —
1050,4-1063,5 r, rubpuna beicrpuiia 400 MB —
1109,6-1116,4 r (Tabnuma 2).

AHanu3 3JeMEHTOB CTPYKTYpPHI YpOKaiHO-
CTH COPTO CaxapHOTO M KyKypy3bl IMMOKa3bIBacT,
YTO MPU COBMECTHOM BBIPAIIMBAHUU ITHX KYIIb-
Typ, IO CPaBHEHHIO C OJHOBUIOBHEIMH TIOCEBa-
MH, YMEHBIIIAETCS TPOIIEHTHOE COJICP)KAHKE Me-
TETIKH, TIOYaTKOB W JINCTHEB W BO3PACTAET IPO-
neHT crebieit. Tak, B OJHOBUIOBBIX ITOCEBaX
rubpuga Kykypys3sl Monuka 350 MB u Brict-
puma 400 MB mpoueHT moYaTKOB COCTaBISIET
42,1 u 41,4%, a npu BBIpPAILIMBAHUHU U3 COPro
caxapHoro — 40,4-40,5% wu 40,6-40,7%. B onHo-
BHJIOBBIX ITOCEBax copTa copro caxapHoro Cu-
JmocHoe 42 coaep)kaHWe METEIKH OBUIO Ha
yposue 18,7%, a y rubpuna [dosucta — 18,0%.
IIpy coBMECTHOM BBIpalllMBaHUM C KYKYpy30H
ATOT TMOKa3aTeab cocTaBisl 16,6-17,0% u 16,6-
16,9%.
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Tabnuua 2 — DeMeHTBI CTPYKTYPBI YPO>KalHOCTH COPro CaXxapHOTo U KYKypy3bl B (pa3y BOCKOBOI

CcItesIocTH 3epHa, cpenuee 3a 2013-2016 rr.

Coneprkanue OT 00IIEeH MacChl
Copt, rubpun JIUCTHEB cTebneit IMOYaTKOB METEN0K
r % r % r % r %
CuitocHoe 42 68,7 11,2 | 428,6 | 70,1 - - 1145 18,7
JloBucra 86,7 11,8 | 514,3 | 70,1 — — 132,2 18,0
Monuka 350 MB 153,2 | 14,4 | 4625 | 435 | 4478 | 42,1 - -
Beictpuna 400 MB 1650 | 14,8 | 489,1 | 43,8 | 462,3 | 414 — —
CunocHoe 42 + Monuka 350 | 59,8* | 11,2 | 451,7 | 73,3 - - 104,4 17,0
MB* 147,3 | 14,0 | 478,1 | 455 | 4250 | 405 — —
CuiocHoe 42+ Beicrpumna | 63,4 | 10,2 | 4526 | 73,2 — — 102,7 16,6
400 MB 157,0 | 14,1 | 502,5 | 453 | 450,1 | 40,6 - —
82,4 11,4 | 520,3 | 71,7 — n 122,5 16,9
Jlosuerat Mowmka 350 MB - 56 514 514807 [ 454 | 427.6 | 404 _ _
Hosucrat+ beictpumia 400 | 83,5 11,4 | 525,1 | 72,0 - — 120,8 16,6
MB 156,1 | 14,0 | 506,0 | 454 | 4535 | 40,7 - -
HUPy5 T 14,3 16,8 15,3 6,8

*— B COBMECTHBIX IT0CEBaX Ie€pBasi CTpOKa COPro caxapHoe, BTOpasi - KyKypy3a

CopnepxaHue JHCTBEB COPro CaxapHOro H
KYKypy3bl B OJTHOBHJIOBBIX IIOCEBAaX COCTaBISIET
11,2-11,8 u 14,4-14,8%, u 3a cueT Opyrux KOM-
MIOHEHTOB YMEHBILAETCS B COBMECTHBIX IIOCEBaX
Ha 0,8-0,9% B copro caxapuom u Ha 0,2-0,8% B
KyKypy3e.

Ilo ypokallHOCTH 3€I€HOM Macchl COpro ca-
XapHOe IpeBHIIaeT KyKypy3y. Tak, B cpeqHeMm
3a TOJBlI UCCIIEIOBaHUIl, COPro caxapHoe B Of-
HOBHJIOBBIX II0CE€Bax OOECIEeYNBAET YpOKai-
HOCTh 3ejJeHOoM Maccel 67,8-76,1 T/ra, 4uro Ha
11,6-24,0 T/ra mpeBBIIACT NaHHBIA MOKa3aTelhb
y KyKypy3bl (Tabnmua 3).

B coBMecTHBIX MOCEBax 3THX KYJIbTYp Ypo-
JKaMHOCTE 3eJIeHor Macchl Ha 9,0-30,5 1/ra Obuta
BBIIIIE TI0 CPABHEHHIO C OAHOBUAOBBIMH. CambIi
BBICOKMH YpOBEHb YPOXKaWHOCTH 3€JI€HON Mac-

Chl OTMEYEH IPHU BBIPAIIMBAHUM TMOPUIOB COP-
ro caxapsoro JloBucra um kykypy3sl beicTpuia
400 MB — 85,5 1/ra. Ilpm 3ameHe ruOpuma
beictpuia 400 MB Ha Monuky 350 MB ypo-
KaWHOCTh yMeHbInaercs ¢ 3,4% no 82,6 T/ra.
IIpumeneHne B KauecTBE KOMIIOHEHTa CMECHU
copTta copro caxapHoro CusocHoe 42 no3BoJsieT
MOJyYUTh YPOKaHOCTH 3€JIEHOW Macchl Ha
ypoBHe 76,8-79,7 t1/ra, 4yro Ha 5,6-5,8 T/ra
MEHBIIE [0 CPABHEHUIO C BAPUAHTOM I/I€ BBICE-
Banu rubpua Hosucra.

PesynpraTel HalIMX KCCIENOBAaHUN MOATBEP-
xparorcst qanapiva C. K. AGeyosa [4], koTopbiii
OTMEYaeT, YTO  CMELIAHHBIH  KyKypy30—
COPTOBBIl MOCEB MPEBOCXOAUT IO MPOTYKTHB-
HOCTH pa3JieNbHbI IOCEB KYKypy3bl Ha 27%.

Tabmmia 3 — YpokalfHOCTh 3€JICHOM MacChl KYKYpY3bl U COPTO CaxapHOTO B OJTHOBHIOBBIX M COBMECT-

HBIX ITIOCCBAX, T/Ta

Copt, Tubpun 2013 p. 2014 p. 2015 p. 2016 p. Cpennee
Cunocnoe 42 71,8 73,9 45,9 79,5 67,8
JloBucra 80,2 82,7 51,2 90,1 76,1
Monnka 350 MB 53,6 57,5 40,3 57,0 52,1
Brictpuna 400 MB 57,8 61,2 43,2 62,7 56,2
Cunocnoe 42 + Monuka 350 MB* 80,7 84,9 53,2 88,5 76,8
CunocHoe 42+ Brictpunia 400 MB 83,6 87,5 55,3 92,4 79,7
Josucra+ Monnka 350 MB 86,6 91,0 57,0 95,9 82,6
Hosucra+ beictpuiia 400 MB 89,5 93,6 59,0 99,9 85,5
HUPys, T/ra 2,5 2,6 2,1 3,0 2,8
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12,0

10,0

8,0 7,2

Tbic.M3/ra

CunocHoe [loBucta MoHuKa
42 350 MB

9,4
9,1 8,8
8,0
6,1
6,0
4,0
2,0
0,0

10,3
9,7

Bbictpua CunocHoe CunocHoe [Josucta+ [losucta+
400 MB 42+ 42+ MoHuKa =~ BbicTpuua

MoHuKa  BbicTpuua 350 MB 400 MB
350 MB 400 MB

Pucynok — PacueTHblii BbIX0/1 OMora3a u3 6uomMacchl KyKypy3bl H COPro caxapHoro B OJJHOBHJAOBBIX U
COBMECTHBIX MOCEBAX, ThIC. m°/ra (HUPy5_0,7)

Jly4imuM CpoOKOM CKalllMBaHHS CMECH SIBJIS-
€TCS MOMEHT, KOTJla pPacTeHHs KYyKypy3bl IO-
CTUTHYT (a3bl (GOpMHPOBaHUS 3epHA, a pacTe-
HUSL COpPro OyayT HaxOAMTbCS B MOJIOYHO-
BOCKOBOHW CITEOCTH. VIMEHHO B 3TOT MOMEHT
HamboJiee BBICOK BBIXOJ| 3€JIEHBI MAacChl M OC-
HOBHBIX ITUTATEJIbHBIX BEILECTR.

YpoxkallHOCTh 3€I€HON MAacChl COPro caxap-
HOTO W KYKypYy3bl 3aBHCHT U OT THIPOTEpMUYE-
CKHUX YCIIOBHI BEreTallMOHHOTO Iepuoza. Tak,
BiaroodecneueHHocTh B 2013-2014 rr. u 2016
rogax Obuta BheImie Ha 24,6-43,2%, yem B 2015
roJy.

AHanu3 pacyeTHOTO BBIXOJa OwWorasa u3
OMOMAacChl COPro CaxapHOTO U KYKYpy3bl CBUJIE-
TEIBCTBYET, YTO IMPH OJHOBHUIOBOM TIOCEBE OH
COCTaBUI B COPro caxapuoM 6,1-7.2 Teic. M*/ra u
8,0-9,1 Thic. M/ra B KyKypy3e (PHCYHOK).

ITo coBMECTHOM IOCEBE 3THX KYJIBTYp OH
opu1 B mpenenax 8,8-10,3 TwIC. THC. M3/ra, 4TO
oosbie Ha 3,4-20,3% u 35,1-54,5% 1o cpaBHe-
HUIO C OJHOBHJIOBBIMHU ITOCEBAMHU COPro caxap-
HOT'O U KYKYpY3bl.

Kak oTMeuaroT B CBOMX HCCIEIOBaHUSIX A.
Mahmood wu ap. [9], Oonee BBICOKWI BBIXOA
OMoMaccpl MMEET TIEPBOCTEIICHHOE 3HAYCHUE
JUTsl OLICHKH MPOM3BOJICTBA OHMOras3a C €IMHUIIBI
IUIOIIAU. Y ACNIbHBIN BBIXOJ METaHa U3 HEKOTO-
PBIX COPTOB COPIO CaXapHOTO OBLT YPE3BHIYAIHO
BBICOKMM, HO H3-32 COKpAIIEHHS YPO>KalHOCTH
OMOMacChl YHUCTBIA TPUPOCT B OTHOIICHUH BBI-
xoJla MeTaHa ¢ | rexrapa ObUT HUXe. BBIXOIBI
Ouorasa u MeTaHa U3 HEKOTOPHIX COpPTOB: Maja,
Lussi, Branko, Supersile 20, KSH 6301 u
Supersile 6bpUTH COMOCTaBUMBI C JTAHHBIMH, TO-

JIy4eHHBIMU U3 OMOMacchl KyKypy3bl. CienoBa-
TEJIbHO, COPro caxapHOEe MOKHO HCIIOJIb30BaTh
KaK albTepPHATHBY KYKypy3€ MPH MPOU3BOJCTBE
Ouorasa.

BuiBoabl. CoBMecCTHBIE TIOCEBBI COPro ca-
XapHOTO W KYyKypy3bl (popMupoBasd OTHOCH-
TEJIBHO BBICOKYIO YPO’KaWHOCTb 3€JI€HOW MAacChl
Ha ypoBHe 76,8-85,5 1/ra. CxoxecTb B OHOIIO-
THYECKUX OCOOEHHOCTAX Pa3BUTHs COpPro ca-
XapHOTO W KYKYpPY3bl U UX paziiyHasi peaKius
Ha CTPECCOBbIE (AKTOpPHI CpeAbl MO3BOJSIOT B
Ooiee MMOTHOM Mepe HCHONb30BaTh KIMMaTHYe-
CKHE pecypchl. YCTaHOBJIEHO IIPEUMYIIECTBO
COBMECTHBIX IIOCEBOB COPro CaxapHOTO U KyKY-
PY3bl HaJl OIHOBUJOBBIMU. Tak, 10 CPaBHEHHIO C
KYKypY30#, NpEBBILICHHE YPOKaHOCTH 3eJie-
HOW Macchl M pacdeTHOTO BhIXojla Ouorasa co-
craBuiio, B cpeanem, 49,8 u 13,4%, a no cpas-
HEHHI0 ¢ copro caxapHeiM — 13,0 u 44,5 %.
MakcumanbHasi ypoxalHOCTh 3€JI€HON Macchl U
pacyeTHBIA BBIXOJ Omoraza OBUT MPHU COBMECT-
HOM BBIpAIllMBaHUM THOpPHUIA COPTO CaxapHOTO
Josuta u tHOpuaa Kykypysbl beicrpuma 400
MB - 85,5 t/ra u 10,3 TIC. M/ra.

Takum oOpazom, ogHMUM U3 3()(HEKTUBHBIX
CHOCOOOB BBIPALMBAaHUS COPro CaxapHOro H
KYKYPY3bl KaKk OHO’HEPreTHIEeCKUX KYJIbTYp ISt
NOJy4eHus: Ouorasa SIBJISETCSI UX COBMECTHBIN
TIOCEB.
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