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YACTHHA 1

CUIbCBKOT'OCITIOJAPCBKI TA
TEXHIYHI HAYKHA



under severe drought and moisture deficiency, the proportion of affected crops was
minimal. However, under such conditions, in some years, powdery mildew disease
was detected on 70 % of the examined areas of wheat and dark brown spotting on
barley by 69 % of the areas.

The smallest values of the spread and development of root rot were observed in
the wheat agrocenosis was recorded at HTC of 0,8-0,9, in barley agrocenosis at
HTC of 1,3-1,6. The defeat of wheat and barley plants with leaf and stem diseases
was the smallest at HIC 1,0-1,2. The minimum damage to spike diseases was
recorded for wheat with HI'C 1,3—-1,6, for barley —with HIC 1,0-1,2.

Key words: winter wheat, spring barley, spring oats, phytopathogenic control,

hydrothermal factors, disease spread, disease development, pathogens, plant health.
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XIMIYHA CKJIAAOBA HACIHHA COPI'O 3EPHOBOI'O (SORGHUM
BICOLOR) 3AJIEJKHO BIJI BIOJIOT'TYHUX OCOBJIMBOCTEN I'NBPUIB

JLI. I. CTOPOIKUK, 0okmop ciibCbk020Cn00apCuKux HAYK

B. I. BOMUTOBCBKA, kanoudam citbcbk020cnooapCbkux HAyK

C. B. BABI'OPO/IHA, acnipanm

IHcTUTYT OioeHepreTUYHUX KYyJbTYP i HykpoBux Oypsakis HAAH
C. O. TPETBAKOBA, kanouoam ciibCbK020CNO0APCOKUX HAYK

YMaHchbKuii HALIOHAJIbLHUN YHIBEPCUTET caliBHULTBA

B cepeonvomy 3a poku 0ocniodcenv, GUIHAYEHO XIMIYHY CKIAO08Y HACIHHA
Q0CHIOACYBAHUX 2IOPUOIE COPeO 3epHO8020. Becmanosiieno 8 cibpudax piznol cenexyil
emicm OLIKIB, JCUpI8, 8Y2le800i8, A MAKOIC GIMAMIHIG, MAKPO- MA MIKpOeIeMeHmis.

Kniwouoei cnoea: copeo zeprose, gimaminu, Mikpo- i Makpoeiemenmu, 2iopuo.
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IToctanoBka mpoOJjemn. Copro SBISETHCS aJaNTHBHOIO KYJIbTYpPOIO, HOTO
BHACOKA TUTACTHYHICTH, TIOCYXO- 1 >KaPOBUTPUBAIIICTH MOSICHIOETHCA apUKAHCHKAM
noxopkeHHsIM. Copro 3epHOBE Mae€ 3MOTy POCTH TaMm, A¢ chopmyBammcs Tipiii
YMOBH JUISl 1HIIAX CUTBCHKOTOCTIONAPCHKUX KYJIBTYP: HA 3aCOJCHUX1 MaJOPOAIOUHX
MIIAHUX TPYHTAX, B yMOBax AC(IIUTY BOJOTH, KyJIbTypa 3 JIETKICTIO TEPEHOCUTH
BHCOKI TEMTIEPATYPH II1T Yac IBITIHHS 1 YTBOPIOE BOCKOBHM HANIT, 3aXHUIIAl0UN ceOe
BIJT TIEPETPIBY, MKIAHUKIB 1 XxBOpoO [1, 3, 4].

3epHO copro OaraTe Ha IIHHI IMOYKWBHI PEYOBHHHM. 3a XIMIYHHM CKJIaJ0M BOHO
MaJjIo BIAPIZHAETHCA Bl THINX 3€pHOPYPAKHUX KYIBTYP 1 MICTUTH: Outka — 9—14 %,
kpoxmaimo — 70-85 %, xupy — 3-6 %, wmiHepambHux pedoBmH — 1,8-2.5 %,
KINTKOBUHH — 2-3 %. 3epHO COpPro MOpPIBHSIHO 3 KYKYPYJ30K MICTHTH OUIBIIIE
MPOTEiHy 1 MEHTIE XupiB [2, 4, 5].

be3a3oTucTi eKCTpakTHBHI PEUOBHHH 3€PHA COPTO CKIAAAIOTHCS MEPEBAXKHO 3
KPOXMAaJTIO, TOMY TEPETPABHICTh HOTO My’Ke BUCOKA. 3arajioM XIMIUHHHA CKJIaj 3epHA
COPro 3aJICKUTh BIJ PSAAY YHMHHUKIB — O10JIOTTYHOI 0COOIMBOCTI COPTIB 1 T1OPH/IIB,
TEXHOJIOT1i BHUPOIIYyBaHHSA, a TakoX wrimatuuanx ymoB [1]. Ilpu mpomy, pizHi
riOpu  COpPro 3€pHOBOTO MAlOTh Jy€ PI3HOMAHITHI XapaKTCPUCTHUKH, IO
BH3HAYAIOTHCA XIMIUHMM CKJIQJOM 1 XapuoOBOIO IIHHICTIO ITl€i KyJIbTypH. 3amis
PI3HOOIYHOTO BUKOPUCTAaHHS 3€pHA COPro HEOOXITHO UITKO 3HATH BCl HOTO
BJACTHUBOCTI, @ TAKOXX HOTO XIMIYHY Ta KUIBKICHY CKJIQJIOBY PI3HHX CJICMCHTIB!
OLTKIB, )KUPIB, BYTJICBO/IIB, BITAMIHIB, MIKPO Ta MAaKPOEIICMEHTIB.

AHaJi3 ocTaHHIX aocaigkeHb i myOsikamii. Copro 3epHOBE — 3J1aKOBa
KyJbTypa 3 JAaBHBOIO iCTOpiE0 BHpolIyBaHHSA. Moro Mopdosoriuni i ¢izionoriuui
0COONHMBOCTI, Taki AK OyJ0Ba JUCTKOBOTO arapara, HasiBHICTh BOCKOBOTO 3aXHCHOTO
mapy, 3AaTHICTh EKOHOMHO BHKOPHUCTOBYBAaTH BOJY, MOXIIMBICTh TPHUBAIOTO
nepeOyBaHHd B cTaHl aHab0lo3y Ta BIIHOBIICHHS BEreTarlli 3a IIOSBH BOJIOTH,
3YMOBJIIOIOThH JKaPOCTIMKICTH KYJIbTypH [6, 8].

Ila xynbpTypa BHKOPHUCTOBYETHCS JUIsl TOMyBaHHS CBIACHKHI TBapwH, 5K

MPOIOBOJIbYA KYJIBTYPa, a TAKOX B €JIEMEHTAX OPraHIYHOTO XapuyBaHHA. Y COPTo
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Majia KUTbKICTh TJIIOTEHY 1 BEJIMKA KUTBKICTh KIITKOBHHHM, MO € OCHOBOIO MPUHITUAITY
3I0POBOTO XapuyBaHHA B OaraThox KpaiHax cBity [7, 10].

VY cBitoBOMy wMmacmTadi 3€pHO COPro CTOITh Ha TPEThOMY MICI MICIIA
MIIIEHUYHOTO Ta PUCOBOTO B PAIliOHI JIIOJAWHHA. 3€PHO COPrO MICTHTHh BiTaMiH B,
61otun (BiTamin H), dhocdop Tommo. A sk aHTHOKCHIAAHT 1 TPOTH3ANAIBHUM 3ac10 un
HE KOPHCHIIIE, HIXXK YOPHUIA ¥ TpaHaT: 1 T copro MICTUTH A0 62 Mr moJiheHOTbHUX
croNtyK. JIJia MOPIBHSHHS, Y YOPHUIIL, AKY 3aBXKIH BBAXKAIIA «UEMITIOHOM» 32 BMICTOM
WX CKJIaMHWKIB, iX ychoro jmme Smr Ha 100 r. KamopiliHicTh COpro pI3HHUTHCH,
3aJIe)KHO B copTy. Alle B cepeanbomy Kpyna mae Omm3bko 300 kkam. A y 100 r
coprooro OopomHa MictuThess 350 kkam. Skmo x B3atH 90% MNIMEHWYHOTO
oopomHa Ta gomatd 10% coproBoro — BHiiAe MIETHUHHN X710, 10 MOBUIBHIIIC
YepCTBIE 1 Mae MOBIMHH TepMin 30epiranns [9, 11, 15].

OxkpiMm ToOro, B VYKpaiHi 3 COPro 3BHUYAWHOTO BHUPOOJAIOTH. KPYIIH,
CKCTPYJOBaHl BHPOOH, KpOXMayib, OJII0, M SCHI KOHCEPBH, KOMIIOHCHTH IIMBA,
opraniuni 6apsuuku [12, 14]. BaxnmuBumu eeMeHTaMu B KPYIIL 13 COPTO € BITaMIHU
(domieBa kucmoTa, 6i10TMHU, mpoBiTamid A, Tiamin (B1) pubodnasin (B2), Hiauux
(PP), B6, E), minepanbai peuoBunn (docdop, kajiii, MarHiid) Ta MIKpPOEIEMEHTH
(3a;m30, Maprasenb, Miab, MoiioaeH). OTke, Kpyma 13 3€pHa COPro 3BHYAHHOTO
(IBOKOJTLOPOBOTO) 3a0e3reuye JOAWMHY Maike BCIMAa XapyOBUMH PEUOBHMHAMMU:
OlTkaMW ¥ aMIHOKHCIIOTaMH, >KApPaMU Ta JKUPHUMHU KHCJIOTAMH, BYTJICBOJAMH,
BITAMIHAMH, MIHEPAJLHUMH COJIAMH, MIKPOSJIEMEHTAMHU 1 MOKE€ BUKOPHUCTOBYBATHCH
THIITAMH K BOXXIIHBE JHKEpeto xapuyBaHHs [13, 16].

MeTtoauka gocaiKeHb. Y TOCHTIKEHHAX, O MPOBOAWIUCA poTsarom 2016—
2018 pp. BHKOPHUCTOBYBAJIM HACIHHS TIOPHIIB COPro 3€PHOBOTO, SKI BHECEHI 0
Jlep>)kaBHOTO pEeCTPy COPTIB POCHMH, NPHUJATHHX ISl TOIMUPEHHS B YKpaiHi:
cenekili  ykpaincekoi (Jlam 59), dpanmys3skoi (Targga, Anggy, Burggo) i
amepukanchkoi (Prime, Yuki) cenexii.

MacoBy 4acTKy OUIKOBHX peuOBHH BU3HA4Yaau MetoaoM K’ enpmans [18], BmicT
xupy — wmeromom Coxcnera [18], BmicT kpoxmamo — meromom Esepca [18],

30pHICTS — 32 [[OCT 27494-87, BMICT MyKpiB — HOAOMETPUYHUM METOJOM, BMICT
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xapuoBux BojiokOH — 32 [[OCT P 54014-2010, *upHOKUCIOTHUH CKIaa JIMIAIB — 3a
I'OCT 30418-96, cknaa okpeMuX aMIHOKHCIOT — METOJOM 10HOOOMIHHOI PIAHHHOI
xpomarorpadii Ha aBromMaTuzoBaHOMY aHam3atopi amiHokuciaor TT 339 (Yexis),
IHIIIT MIKPOCIEMEHTH Ha PEHITeH (DIIyOpeCcICHTHOMY aHaji3aTopl  METOIOM
CIIEKTPOCKOIIi, BOAOPO3YHMHHI BITAMIHH — METOJOM KaIUIAPHOTO elleKTpodopesy,
xupopozuraHi BiTamiau — metomgomM BEXX 3a I'OCT 26753.1-93 ta 'OCT P®
50929-96.

PesyabTaTn gocjaimkeHb. 3HAIOUW BMICT OUIKIB, )KHPIB 1 BYTJICBOMIB MOXKHA
BH3HAYUTH KaJOPIMHICTh TOI YM 1HINOI MPOAYKINI, SKa TOBHHHA BIAMOBIIATH
CTaHJAAPTHAM HOPMAaM Ta BUMOTaM.

B cepemnboMy 3a pOKH AOCTIIKEHB, KaJOPIMHICTh HACIHHS aMEPHKAHCHKUX
riOpuiB COPro 3€pPHOBOTO JICMIO BIAPI3HAIOCH Bl TiOpuaiB (paHiy3pkoi Ta
BITUM3HSIHOI CENEKIii. Y aMepUKAHCHKUX TIOPUAIB MaHW MOKAa3HWK OyB B MEXKaxX —
316-320, y ¢panmny3pkux — gemo meHie — 305-318 Kkan. HaiiBuin mokazHUKH
Oynu y HaciHHSA TiOpHIYy COPro 3€pHOBOTO aMEPHUKAHCBKOI celekiii — Prime —
320 Kxkau, 3 ¢ppaniy3pkux BuaumBscs — Burggo — 318, mopiBHsAHO 3 ykpaiHChkuM JlaH
59-215 Kxan.

Ha ocHOBI pi3HOT KaJOPIHHOCTI HACIHHA JOCTIKYBAHUX T10PHIIIB 3€PHOBOTO
COpro, MOKHA CTBEPKYBATH MPO 3HAUHY PIZHUINIO Y iXHROMY CKJIaJ1l BMICTY OUIKIB,
KUPIB Ta ByTJIeBOaIB (puc. 1).

BwmicT 6u1kiB y HACIHHSA T10pHIIB aMEPUKAHCHKOT CENEKITIi KOJTMBABCSA B MEKaX
11,3-12,5 r, mpiB —3,08—4,10, Tom sk BMICT ByryieBoAiB OyB Ha piBHI Big 69,2 10
71,0r.  Hacitaaa  ribpumiB  copro  3epHOBOTO  (paHIly3pKoi  CeNeKii
XapaKTepU3yBaJIOCsa JICIIO HHKYMMH ITOKa3HHKaMH, OCKUIBKH BMICT OUIKIB y iX
ckimam craHoBuB — 11,2-12.0, xupiB — 2,87-3,07, a ByrimeomiB — 68,7-69,5 r. ¥V
ribpuay ykpaincekoi cenekiii Jlan 59 BmicT OutkiB OyB Maiike Ha piBHI 3 T10pUIaMA
aMEpPUKaHCHKOI celeKInii 1 cTaHoBHB — 12,4 T, BMICT JKHpPIB OyB JemI0 HIKUAM —3,12,
TOJI SIK BMICT BYTJICBOMIB OYB HA BUIIIOMY PiBHI 1 CTaHOBUB — 69,8 T., BUNIEpeKatOUH

MOKA3HUKHW (PPAHITy3bKUX T10PHIIB.
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(BiTamidoM B6), mio BiamoBigae 3a IMyHHY Ta HEPBOBY CHUCTEMH, 1 MICTUTHCSA B
OJTHAKOBOMY KUTbKICHOMY ckiami Ha piBHI — 0,3 mr/100 ry Bcix mocaimKyBaHHX
ribpuax 3epHOBOTO COPTO.

Bitamin B7 Oepe ywacTs B CHHTE31 >KUPIB, TJIKOTECHY, MeTabOII3Mi
aMIHOKHMCJIOT Horo 1mie HaswBaioTh BiTaminoM H (6iotwr). Hacians ribpuay Burggo
(hpaHITy3bKOi CENEKITli XapaKTepU3yBaBCs HAWHMKINM HOTO BMICTOM, IO CTAHOBUB—
0,014 mr/100 r. ¥V ribpuny Jlan 59 Ta dpaniy3pkux — Targga i Anggy BMICT O10THHY
kojguBaBcsa Big 0,016 mo 0,017 mr/100 r. B amepmkaHCBKOTO TIOpPHAY 3€PHOBOTO
copro — Prime BCTaHOBIIEHO HAWBWINWNA TOKA3HUK BMICTY OlOTHHY, IO CTAHOBHUB —
0,018 mr/100 r.

Bitamin PP 0Gepe ydacTh B OKHCHO-BITHOBHMX PEaKIIsIX EHEPTETHYHOTO
merabomi3my. Hailimenmmii BmicT BiTaminy PP Bigmiueno y HaciaHi (paHITy3bKHX
riobpumis  Targga, Anggy, Burggo mna pisa1 — 2,899-2912 mr. Kpammmu
MOKAa3HUKAMW XapaKTePU3YBaBCs aMEPUKAHCHKWN T10pua 3epHOBOTO copro Yuki Ta
ykpaincekuii Jlan 59, y HaciHHI SKMX BIA3HAYWIA OJHAKOBHH BMICT BiTaminy PP B
Mexkax — 2,917 mr/100 . V amepukaHcbkoro T1Opuay cCOpro 3epHOBOTO Prime
BU3HAUCHO HaliBHIui BMICT BiTaminy PP, o 6yB Ha piBH1 — 2,927 mr/100 .

Xap4oBa MiHHICTh HACIHHS PI3HUX T1OPUAIB COPTO 3¢PHOBOTO BU3HAYAETHCS HE
TITBKA BMICTOM OUIKIB, KHPIB Ta BYIJICBOJIB, a W AKTUBHUMH KaTajli3aTOpaMu
OioXIMIUHUX peakiiii, AKUMHM € MIKpPO- Ta MaKpOEeIeMEHTH. IX KiNbKICHUH cKiaj y
PI3HHUX TIOpPWAAaX 3€PHOBOTO COPTO € BAXUJIMBUM TMOKA3HUKOM IS TOJMAIBIIOTO iX
BAKOPHUCTAHHS.

Bummit  Bmict Na y HaciHHI COpPro 3€pHOBOTO  BIJ3HAYAETHCA Y
aMEPUKAHCHKOT'O Ta BITUYM3HSIHOTO T1OpWIy TOPIBHAHO 3 (paHIy3pkuMu. Tak, y
amepukancbkoro Yuki 1 ykpaincekoro Jlan 59 Bmict Na OyB Ha omHOMY piBHI 1
cranoBuB — 23 mr. Tom sk y ¢panmy3pkux riopuais Targga, Anggy, Burggo nani

MOKA3HUKH OyNM 3HAYHO HIDKYl 1 KoJauBaimcsas B Mexkax Big 17 mo 21 mr/100r

(puc. 3).
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eNeMeHTy copMyBaii aMepuKaHChKHA Ta (paHiy3bkuid riopuan Prime 1 Anggy —
98 mr/100 r.

Takuii MakpoenmeMeHT sK KpeMHid (Si) BXOOUTh B SKOCTI CTPYKTYPHOTO
KOMITOHEHTa J0 CKJIaay TJIKO30aMIHOTJIIKAHOB, JaHWW E€JIEeMEHT 3HAXOIUBCA Y
MEHII# KUTBKOCTI Y HaCiHHI (hpaHITy3bKHX T10puaax B Mexax Bia 35 go 37 mr. Jlemo
BUII TTOKa3HUKHK Oy y riopuais Jlan 59 1 Yuki, sigmosigao — 40 1 41 mr/100 . B
aMEpPUKaHCHKOMY T10pHIl COPro 3¢pHOBOTO MICTHIIOCS 3HAYHO OLIBIINE KPEMHIIO, Ha
piBH1 — 46M1/100 T.

MarHsiii 6epe yJacTh B €HEPreTHUHOMY METa0OJII3MI1, a TaKOX CHHTE31 OLIKIB
Ta HYKIICTHOBHX KHCJIOT, BOJIOAIE CTAOLII3YIOUOK Al€r0 JuId MeMOpaH, HeoOXiTHHI
JUIS TIATPEMKH TOMEOCTa3y KallbIiio, Kajiio 1 Harpito. HaliMeHmmii #ioro BMiCT
BCTAHOBJICHO y HaCIHHI T10puay Anggy — 115 Mr, Takox maHwii T10pHUI MICTHTH 1
HavimeHmwit Bmict Cl — 38 mr/100 r. BeraHoBneHo, o HaWOLIBIIMA BMICT MarHio
Ta XJIOPy OyB y aMEPHKAHCHKOTO T10pHIY COPro, IO CTAHOBHJIM BIANOBIIHO — 125 1
51 mr/100r. Omxke, MOXHaA CTBEPJ)KYBaTH, IO aMEPHUKAHCHKHH TiOpua copro
3epHOBOr0 Prime xapakTepu3yBaBCs HAWBHUITUMH ITOKa3HHKAMHU yC1X KOMIIOHCHTIB,
110 (POPMYIOTh MAKPOCIIEMCHTH.

BaxxnuBy posb y 0100TTUHUX (TE€HETHYHWX) OCOOHUBOCTSX PIZHUX T10pHIIB
COPro 3¢pHOBOI'0 KPIM MAaKpOCIIEMEHTIB BIIIIPAOTh 1 MIKPOSIEMEHTH. Tak, 3aji30
(Fe) Bxoauth 1m0 ckiamy pi3HUX 3a CBOEKO (YHKIIEH OUTKIB, B TOMY YHCII
(dbepMeHTIB, a TakoXk 3a0e3nedye MPOTIKAHHA OKWCHO-BIAHOBHUX peakmiid. Bmict
JAHOTO MIKPOEJIEMEHTa y HAciHHI (hpaHIly3bKHX T1OpHUAIB KOJIHMBABCA B MEXKaX —
3,78-4,23 mr, TOM1 AK y aMepuKaHChKuX ridpuais Biamosigao — 4,31-4,40 mr/100 T
(puc. 4).

Taxwuit mikpoenemeHT Ak k06anbsT (Co), 1110 BXOAUTH 10 CKiIaay Bitaminy B12,
a TaKOX akKkTUBye (PepMEeHTH OOMIHY >KMPHHUX KHCIOT 1 MeTabomismy ¢oieBoi
KHCITOTH. B pe3ynbTaTi MOCHIKEHb BUSABIICHO, IO BMICT JAHOTO MIKPOCJIEMEHTA Y
BCIX JIOCIIKYBAaHHUX T1OPHIIB COPro 36PHOBOT'O 3HAXOIUBCS B OJTHAKOBIHM KUTBKOCTI 1

cranoBuB — 2,0 mr/100 r.
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Anggy, Big3Hayajacs 3HAYHO MEHINA iX KuIbKicTh Ha piBHI 0,315 1 0,312 mr, y Jlan
59 Bmict Cu O0yB aemo BummM — 0,325Mr. 3HayHO BHI NMOKA3HWUKH MIal OyJIH Y
HACIHHI aMEePUKAHCHKUX T10puAiB 1 Oy B Mexax Bix 0,375 mo 0,380 mr/100r.

CTOCOBHO HE MEHII BAYKIMBIIIOTO MIKPOCIIEMEHTY K ITHHK, SKAWA BXOAHUTH JI0
ckiaany OumemmHi 300 (epMeHTIB, a Takok Oepe ydacThb B TPOIECax CHHTE3Y 1
pO3Majly BYTIICBOJIB, OLIKIB, >KMPIB, HYKJICTHOBHX KHCJIOT, TO MOYXHA BIJ3HAYHUTH
nepeBary aMeprKaHChKHX 1 YKpaiHcbkoro riopuay Jlan 59 man dpanmy3skumu. Tak,
BMICT IIMHKY B (ppaHIy3bKWX TIOpWAIB KONWBaBcs B Mexax — 1,94-2.00 mr, y
MOPIBHSAHHI 3 aMepHKaHChKUM TiOpuaoM Yuki Ta ykpaiHcekum Tib6pugom Jlan 59,
BiamoBigHO 2,02 1 2,03 Mr. Y amMepHKaHCHKOro TiOpuaycopro 3epHOBOro Prime
BCTAHOBJICHO HAWBWINWN MOKA3HUK BMICTY TaKOTO MIKPOCIIEMEHTY SIK IIWHK HA P1BHI
— 2,15 mr/100 .

BucnoBku. B cepeaaboMy 3a POKH JTOCHIIKEHB, 3a XapuyOBOI IIIHHICTIO, a
came BHUIIUM BMICTOM OUITKIB, KAPIB Ta BYTJICBOIIB CEPEa MOCIIKYBAaHUX T10PHIIB,
BUJIIJIMBCSA aMEepUKAHChKHA — Prime, xanopiiiHicTe skoro cranosmia — 320 Kkai., 3
(dbpanmy3skux — riopua — Burggo 3 kanopiinictio — 318 Kkan.

Haiipuimi moka3HUKK TiaMiHy BHSBJCHO y HACIHHI T10pHIIB aMEPUKAHCHKOI
cenekmii — Yuki 1 Prime, mo cranosuau — BignoBigHo — 0,43-0,45 mr/100 r. B
HACIHHI aMEePHUKaHCHKOTO T10PHIY COPro 3€pHOBOTO — Prime BCTaHOBJICHO HAaWBHIIHI
nokasHuk BMicTy 61oturHy — 0,018 Mr/100 T,

JlocmimkyBaHmi T10pHI COPro 3¢PHOBOTO aMepHUKaHChKOI ceekili Prime, 3a
POKH JOCTIIHKCHD, XapaKTePHU3yBaBCs HAWBUIITUM BMICTOM Na y CBOEMY CKJIajl, IO
cranoBuB — 26 mr/100r. B pesynpTaTi mocmimkeHb BUABICHO, mo BMICT Co y BCIX
JOCIIDKYBAaHUX T1OpPHIIB COPro 3€PHOBOIO 3HAXOJMBCA B OJHAKOBIHA KUIBKOCTI 1
cranoBuB — 2,0mr/100 r.

Hatipummii Bmict Al OyB BusiBieHWH y HaAciHHI (ppaHIy3bKHX T10pHIIB, JaHI
nokasHuky Oynmm Ha piBHI Bix 1,550 mo 1,555 mr/100 r. 3a Bmictom B Hadikpamum
BUSABUBCA aMEPUKAHCHKUH T10pua Yuki, OCKUTBKH BMICT JAaHOTO MIKPOEIEMEHTa
cranoBuB — 0,347 mr, y ¢panity3pkoro ridpuay Burggo smict 6opy OyB HaliMEHITTUM

0,325 Mr. Y HaciHHI aMEpPUKAHCBKOrO TIOpHAY copro 3epHoBOrO Prime
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BCTAHOBJICHO HAWBWINWN MOKA3HUK BMICTY TaKOTO MIKPOCIIEMEHTY SIK IIWHK HA P1BHI

— 2,15 mr/100 .

Jlitepatypa

1. Jpob6or B. L., IMpuxompko FO.C., bemas H. I. Xapakrepuctrka XiMI4HOTO
CKJIay Ta TEXHOJOTIYHUX BJIACTUBOCTEH CYIIJIbHO3EPHOBOTO OOPOIIHA COPTO.
IIpoooesonwui pecypcu. 2017. Ne3. C. 115-120.

2. Kagjage J. T., Mutayoba S. K., Katule A. Chemical composition and
nutritive value of Tanzanian grain sorghum varieties. Livestock Research for Rural
Development. 2014 Vol. 26. Ne. 10.

3. Palavecino P. M., Penci M.C., Calderon-Dominguez G., Ribotta G,
Daniel P. Chemical composition and physical properties of sorghum flour prepared
from different sorghum hybrids grown in Argentina. Wiley VCH Verlag. 2016. Ne 8.
P. 1055-1064.

4. Mohapatra D, Patel A. S., A Kar, Deshpande S. S., Tripathia M. K. Effect
of different processing conditions on proximate composition, anti-oxidants, anti-
nutrients and ino acid profile of grain sorghum Food chemistry. 2019. Vol. 271. Ne 15
P. 129-135.

5. Afshar R. K., Jovinm M. A. Chaichi M. R. Hashemi M. Grain
sorghum response to arbuscular mycorrhiza and phosphorus fertilizer under deficit
irrigation. Agronomy Jurnal. 2014. Vol. 106. Iss. 4. P. 1212-1218.

6. Hamed A. H. M., Abbas S. O., Ali K. A., Elimam M. E. Stover yield
and chemical composition in some sorghum varieties in Gadarif state, Sudan. Animal
Review. 2015. Ne 2 (3). P. 68-75.

7. Serna-Saldivar S. O., Espinosa-Ramirez J. Sorghum and Millets, Grain
structure and grain chemical composition. Sorghum and Millets (Second Edition)
Chemistry, Technology and Nutritional Attributes. 2019. P. 85-129.

8. Impa S. M., Perumal R., Bean S. R., Sunoj V. S. J. Water deficit and heat

stress induced alterations in grain physico-chemical characteristics and micronutrient

160



composition in field grown grain sorghum. Journal of Cereal Science. 2019. Vol. 86.
P. 124-131.

9. Fan Zhu. Structure, physicochemical properties, modifications, and uses
of sorghum starch. Comprehensive reviews in food science and food safety. 2014 . V.
13. Ne 4. P. 597-610.

10. Anunciacdo P. C., de Morais L., Gomes J. V. P., Lucia C. M. D,
Carvalho C. W. P, Galdeano M. C., Queiroz V. A. V., Alfenas R. C. G., Martino
H.S. D., Pinheiro-Sant'‘Ana H. M. Comparing sorghum and wheat whole grain
breakfast cereals: Sensorial acceptance and bioactive compound content.
Food chemistry. 2017. Vol. 221. Ne 15. P. 984-989.

11. Bean S. R., Wilson J. D., Moreau RA., Galant A., AwikalJ. M.,
Kaufman R. C., Adrianos S. L., Ioerger B. P. Structure and composition of the
sorghum grain. Sorghum: A State of the Art and Future Perspetives. 2019. Vol. 58.
P. 23-29.

12. Pontieri P., Troisi J., D1 Fiore R., Di Maro A., Bean S. R. Et al. Mineral
contents in grains of seven food-grade sorghum hybrids grown in a Mediterranean
environment. Australian Journal of Crop Science. 2014. Vol. 8. Ne 11. P. 1550-1559.

13. Gebremariam G., Assefa D. Nitrogen Fertilization Effect on Grain
Sorghum (Sorghum bicolor L. Moench) Yield, Yield Components and Witchweed
(Striga hermonthica (Del.) Benth) Infestation in Northern Ethiopia. International
Journal of Agricultural Research. 2015. Ne 10. P. 14-23.

14. Kanenceka C. M., Halinenko B. M. fkicHuii ckiraa 3epHa COPro 3ajekKHO
BIJl €JICMEHTIB TEXHOJIOT1i BUpOITyBaHHsA. Tagpiticexuti Hayrkosuti gichux. 2019. Bum.
105. C. 82-89.

I5. Piper C. S. Soil and plant analysis. Scientific Publishers 2017 pp. 368 p.

16. Jones J. B. Laboratory guide for conducting soil tests and plant analysis.
2001. 357 p.

17. KoBanbuyk B. I1., Bacunses B. I'., boiiko JI. B., 3ocumoB B. J[. CoopHuk

MeToA0B uccneaoBanus noys u pacrenni. K.: Tpya-I'pullon., XXI suc, 2010. 252 c.

161



18. I'pumaeako 3. M. Meroau O10J0TIUHMX Ta arpoXIMIYHHX JOCIHIIKCHb
pocyun 1 1pyHTiB. K.: "Hiunasa", 2003. 316 c.

19. Epmantpayt E. P., Ilpucsxutok O. 1., lesuenko I. JI. Cratuctuunuii
aHam3 arpoHomMiuyHux gocmigamx ngaamx y maketi STATISTICA 6.0. Kuis:

[TomrpadKoncantunr, 2007. 55 c.

References

1. Drobot, V. 1., Prykhodko, Yu.S., Belaia, N. 1. (2017). Characterization of
chemical composition and technological properties of whole grain sorghum flour.
Food resources, no, 3, pp. 115-120. (in Ukrainian).

2. Kayage, J. T., Mutayoba, S. K. Katule, A. (2014). Chemical
composition and nutritive value of Tanzanian grain sorghum varieties. Livestock
Research for Rural Development, no. 26, pp. 10. (in English).

3. Palavecino P. M., Penci M. C., Calderén-Dominguez G., Georgina, Ribotta,
Pablo Daniel. (2016). Chemical composition and physical properties of sorghum
flour prepared from different sorghum hybrids grown in Argentina. Wiley VCH
Verlag, no. 68, pp. 1055-1064. (in English).

4. Mohapatra D., Patel A. S., A. Kar, Deshpande S. S., Tripathia M. K. (2019).
Effect of different processing conditions on proximate composition, anti-oxidants,
anti-nutrients and ino acid profile of grain sorghum. Food chemistry, no. 271, pp.
129-135. (in English).

5. Afshar R. K., Jovini M. A. Chaichi M. R. Hashemi M. (2014). Grain
sorghum response to arbuscular mycorrhiza and phosphorus fertilizer under deficit
irrigation. Agronomy Jurnal, vol. 106 (4), pp. 1212-1218. (in English).

6. Hamed A. H. M, Abbas S. O., Ali K. A., Elimam M. E. (2015). Stover yield
and chemical composition in some sorghum varieties in Gadarif state, Sudan. Animal
Review, no. 2(3), pp. 68-75. (in English).

7. Serna-Saldivar S. O., Espinosa-Ramirez J. (2019). Sorghum and Millets,

Grain structure and the grain chemical composition. Sorghum and Millets (The

162



Second Edition) Chemistry, Technology and Nutritional Attributes. Pp. 85-129. (in
English).

8. Impa S. M., Perumal R., Bean S. R., Sunoj V. S. J (2019). Water deficit and
heat stress induced alterations in grain physico-chemical characteristics and
micronutrient composition in field grown grain sorghum. Journal of Cereal Science,
no. 86, pp. 124-131. (in English).

9. Fan Zhu. (2014). Structure, physicochemical properties, modifications, and
uses of sorghum starch. Comprehensive reviews in food science and food safety, no.
13 (4), pp. 597-610. (in English).

10. Anunciagdo P. C., de Morais C. L., Gomes J. V. P, Lucia C. M. D, et al.
(2017). Comparing sorghum and wheat whole grain breakfast cereals: Sensorial
acceptance and bioactive compound content. FF'ood chemistry, no. 221, pp. 984-989.
(in English).

11. Bean S. R., Wilson J. D., Moreau R. A., Galant A., Awika J. M., Kaufman
R. C., Adrianos S. L., loerger B. P. (2019). Structure and composition of the sorghum
grain. Sorghum: A State of the Art and Future Perspetives, Vol. 58, pp. 23-29. (in
English).

12. Pontieri P., Troisi J., Di Fiore R., D1 Maro A., et al (2014). Mineral
contents in grains of seven food-grade sorghum hybrids grown in a Mediterranean
environment. Australian Journal of Crop Science, no. 8 (11), pp. 1550-1559. (in
English).

13. Gebremariam G., Assefa D. (2015). Nitrogen Fertilization Effect on Grain
Sorghum (Sorghum bicolor L. Moench) Yield, Yield Components and Witchweed
(Striga hermonthica (Del.) Benth) Infestation in Northern Ethiopia. International
Journal of Agricultural Research, no. 10, pp. 14-23. (in English).

14. Kalenska S. M., Naidenko V. M. (2019). The qualitative composition of
sorghum grain, depending on the elements of cultivation technology. Taurian
Scientific Bulletin, vol. 105 (1), pp. 82—89. (in Ukrainian).

15. Piper C. S. Soil and plant analysis. Scientific Publishers 2017 pp. 368 p. (in
English).

163



16. Jones Jr. (2001). Laboratory guide for conducting soil tests and plant
analysis. 357 p. (in English).

17. Kovalchuk V. P., Vasylev V. H., Boitko L.V., Zosymov V. D. (2010).
Collection of soil and plant research methods. Kiev: Labor-GriPol., XXI Century,
252 p. (in Ukrainian).

18. Hrytsaienko Z. M. (2003). Methods of biological and agrochemical studies
of plants and soils. Kiev: Nichlova, 316 p. (in Ukrainian).

19. Ermantraut E. R., Prysiazhniuk O. 1., Shevchenko I. L. (2007). Statistical
analysis of agronomic research data in STATISTICA 6.0 package. Kyiv: Polygraph
Consulting, 55 p. (in Ukrainian).

AHHomauusa

Cmopoxcuk JI. H., Boitmoeckaa B. H., Tpemvakoea C. A., 3aszopoonsasn C. B.
Xumuueckana cocmaenaluias CcemaH copeo 3epHoeozo (Sorghum bicolor) ¢
3agucumocmu om OUoON02UYECKUX 0COOeHHOCmel 2uopuooe

Copeo siensiemcss a0anmueHoU  KYIbMypot, €20 6blCOKAs NIACMUYHOCD,
nOCYX0- U JCAPOYCMOUYUBOCIL  OOBIACHICMCS  ADPUKAHCKUM  NPOUCXOHNCOCHUEM.
Copeo 3epHogoe umeem GO3MOICHOCMb pACmu mam, 20e CQOPpMUpo8aIUcsy xyouiue
yeinosus 0 Opyeux CenbCKOXO3AUCMEEHHBIX  KYIbMYpP: HA  MAJTONI000POOHBIX
NeCUanvlx NOYBAX, 8 YCI08UIX Oehuyuma erazu, KyJIsmypd ¢ 1e2KOCHblo NepeHoCum
BLICOKUE MeMNePAmypobl 60 8peMsl ysemeHnusi u 06pazyem 60CKOBOI Hallem, 3auuds
cebs om nepezpesa, gpeoumeneti u 00Jie3Hel.

[enwvio uccneoosanust OvLIO ONpedesums XUMUYECKYIO COCMABISIOUYIO CeMSIH
uccinedyemublx 2ubpuoo8 copeo 3epHo6oco. Ycmanosumv 6 2ubpuoax paziudHol
cellekyuy 8 cocmase cooepaicanue 6eikos8, JHCUpos, Yeneo008, d MAaKice SUMAMUHOS,
MAKPO- U MUKDODJIEMEHN OB,

Ilo nuwesoit yennocmu, a UMeHHO BbICOKUM cooepicanuem OeiKos, JHCUpos u

Yenes008 cpeou ucciedyemvlx uOpudos, 8ul0eauics amepukanckuil cuopuo - Prime,
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KANOpUtHOCMb Komopoeo cocmaesiusina — 320 kxan., us ¢panyy3ckux — 2ubpud —
Burggo ¢ xanopuiinocmoio — 318 kxai.

Camvie 6biCOKUE NOKA3amMeNU MUAMUHA OOHAPYICEHO 8 CeMeHax cubpuoos
amepukanckol cenexyuu — Yuki u Prime, cocmasnaguiux — coomeemcmeento — (),43—
0,45 me/100 2. B cemenax amepuxaucrkoco cubpuod copeo 3epHogoco — Prime
VCMAHOGTIeH CaMblii 8bICOKUTI NOKaAzamens cooepoicanust ouomuna — 0,018 me / 100 2.

Uccneoyemvlii  eubpud copeo 3epHOB020 aAMEPUKAHCKOU cenexyuu Prime
Xapaxmepuzosaics 8blCOKUM cooepoicanuem 8 cocmage Na, Ha ypogHe — 26 me/100e.
B peszynvmame uccneoosanuti 8visignerHo, 4mo cooepoicanue xobanvma (Co) 60 ecex
uccneoyemvix 2ubpudos8 copeo 3epHO8020 HAXOOUICS 8 OOUHAKOBOM KOJIUYECmEe U
cocmaesui — 2,0me / 100 2.

Buvicokoe cooepoicanue Al 6wbi10 00HADYIICEHO 6 CeMeHAX (paHyy3CKUX
2ubpuoos, oamHvie nokazamenu ovinu Ha ypoeue om 1,550 oo 1,555 me/100 2. Ilo
cooeporcanuro bopa (B) Haumyyuum okazancs amepuxanckuil euopuo Yuki, nockoabky
cooepaicanue OaHH020 Mukpoanemenma ovino — 0,347 me, y gpanyyscroco cubpuoa
Burggo cooepocanue d6opa 6onee menvute — 0,325 me. B cemenax amepuxamnckozo
eubpuoa copeo 3epHo8o20 Prime ycmanoenen camwvili  @bICOKUI  NOKA3AMEND
COOEPIACAHUSL MAKO2O MUKPOINEMEHMA KAK YuHk Ha yposHe — 2,15 me/100 e.

Kniwouesuie cnosa: copzo 3epHogoe, umamunvl, MUKPO— U MAKPOIJIEMEHMbl, 2UOPUO.

Annotation

Storozhyk L. L, Voitovska V. L, Tretiakova 8. O., Zavhorodnia S. V.
Chemical composition of Sorghum (Sorghum bicolor) depending on biological
JSeatures of hybrids

Sorghum is an adaptive culture, its high plasticity, dry and heat resistance is
due to African origin. Grain sorghum has the ability to grow where the worst
conditions for other crops have formed: on low—fertile sandy soils, in conditions of
moisture deficiency, the crop easily tolerates high temperatures during flowering and

forms a wax coating, protecting itself from overheating, pests and diseases.
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The aim of the study was to determine the chemical component of the seeds of
the studied hybrids of grain sorghum. To establish the content of proteins, fats,
carbohydrates, as well as vitamins, macro— and microelements in hybrids of various
breeding.

In terms of nutritional value, namely, a high content of proteins, fats and
carbohydrates among the studied hybrids, the American hybrid Prime stood out, with
a calorie content of 320 kcal., And from the French hybrid Burggo with a calorie
content of 318 kcal.

The highest thiamine values were found in the seeds of American selection
hybrids — Yuki and Prime, which amounted to 0,43—0,45 mg/100 g, respectively. The
seeds of the American hybrid of sorghum—grain — Prime set the highest biotin content
— 0,018 mg/100 g.

The studied hybrid of sorghum—grain American Prime breeding was
characterized by a high content of Na, at a level of 26 mg/100g. As a result of the
studies, it was found that the content of cobalt (Co) in all the studied hybrids of
sorghum grain was in the same amount and amounted to 2,0 mg/100 g

A high Al content was found in the seeds of French hybrids, these indicators
were at a level of from 1,550 to 1,555 mg/100 g. According to the boron content (B),
the American Yuki hybrid turned out to be the best, since the content of this
microelement was 0,347 mg, the content of the French Burggo hybrid less boron —
0,325 mg. The seeds of the American hybrid of sorghum grain Prime have the highest
content of such a trace element as zinc at the level of 2,15 mg/100 g.

Keywords: sorghum grain, vitamins, micro and macro elements, hybrid.
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