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YcTaHOBJIEHO, YTO CPEepHUYHOCTh 3epHa TPUTUKAJIC H3MEHSUIACh HecyllecTBeHHO u coctaBmia 0,54-0,58 B 3aBucHMMOCTH
OT copTa.

B 3epHe TpuTHKaNe MeXIy IIIOIAABI0 BHEIIHEN MOBEPXHOCTH U 00BEMOM 3€PHOBKH YCTAHOBJIEHA IpsAMast CUIIbHAsL KO-
ppemsunonHas cBa3b (r = 0,97 £0,02).

KiroueBble cji0Ba: TpuTHKae, COpT, AJIMHA, IUPHUHA, TOIIMHA, 00BEM, IUIOIAAb, CHEPUIHOCTS.

Geometric characteristics of triticale grain depending on a variety

V. Liubych, V. Zhelyezna, 1. Ulianych

An urgent problem in our country is the development of highly technological production of processing plant raw
materials. Its purpose is to obtain food products with increased phytochemical potential, functional products and products for
therapeutic and prophylactic purposes.

The article presents the results of the study on the influence of the variety on the linear size of triticale grain, caryopsis
volume, external surface area, caryopsis specific surface, coating surface volume and sphericity.

As a result of the studies, it is found that the length of triticale grain varies significantly depending on the variety. Thus,
caryopsides of Rarytet and Etel varieties were the longest (8,8 mm with variability from 8,2 to 9,1 mm (V = 5 %)) which is
significantly higher than the check variant (HIPys = 0,4). The length of triticale grain of other varieties varied from 7,3 to
8,7 mm but the variation coefficient was insignificant (V = -3 %).

It is known that grain is very long having the length > 9 mm; it is long of the length of 8-9 mm; it is average if the length
is 6-8 mm; it is short if it is 5-6 mm and grain is very short < 5 mm. We found that long caryopsides were formed in
Valentine 90 (check variant), A/l 42, AJ] 52, Papsuevska, Rarytet and Etel varieties (8,5-8,8 mm) and the grain length of
other studied varieties was average (7,3—7,8 mm).

The caryopsis width of triticale grain varied from 2,4 to 3,5 mm. Caryopsides of Valentine 90 and AJ 52 varieties had
the largest width of 3,5 mm with a variation coefficient of 5 %.

Polius 90 variety had the smallest grain width (2,4 mm with a variation of 2,3-2,5 mm (V = 5 %)). Grain width was
significantly less than the check variant (HIPys = 0,1) (2,5-3,2 mm) in other varieties of triticale grain.

It is known that caryopsides are wide having the width of> 2 mm; they are average if it is 1,2-2,0 mm and they are
narrow if it is 1,2 mm. According to this indicator, caryopsides of all varieties of triticale grain were very wide.

It is found that the largest thickness of Valentine 90 (check variant) variety is 4,6 mm with a variation from 4,2 to
4,8 mm (V = 6 %). The grain thickness of other varieties of triticale grain was significantly less than the check variant (HIPys = 0,2)
(3,4-4,2 mm). The smallest thickness was in Polius 90 variety (3,4 mm with variability from 3,3 to 3,5 mm) (V = 3 %).

Caryopsis volume varied from 31,1 to 70,8 mm® depending on the variety. This indicator was the highest in Valentine 90
variety (check variant) (70,8 mm?) and the smallest one was in Polius 90 variety. This indicator was lower than the check
variant by 15-50 % in other varieties.

According to the results of our studies, it is found that external surface area varied depending on the variety and was
86,8—146,7 mm®. The highest indicator was in Rarytet, AJ] 52, Etel and Valentine 90 (132,8-146,7 mmz) and the lowest one
was in Polius 90, Karlyk and Blagodarny (86,8-97,6 mm?).

Caryopsis specific surface varied within the range of 2,1-2,8. All varieties exceeded the check variant which indicator
was 2,1. Thus, the highest figure was in Polius 90 variety (2,8) which exceeds the check variant by 33 %. Caryopsis specific
surface of other varieties was 2,2-2,7.

The results of studies showed that the least volume of coating surface was in triticale grain of Polius 90 variety
(5,6 mm3). This indicator of other varieties was 6,2—-8,6 mm’ and coating surface volume of the check variant was 9,5 mm’.

According to references, sphericity of 0,82—0,85 is characteristic for wheat grain and for rye it is 0,45-0,75.

It is found that triticale grain sphericity did not change significantly and was 0,54-0,58 depending on the variety.

In triticale grain, there is a direct strong correlation between external surface area and caryopsis volume (r = 0,97 £ 0,02)
which is shown by the regression equation: y = 1,49x + 42,15, in which y—caryopsis volume, %; x—external surface area, %.
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BIIJIMB OPTAHIYHUX JOBPUB, BUT'OTOBJIEHUX 3A HOBITHIMU
TEXHOJOI''SIMH, HA TPOAYKTUBHICTD ®OTOCHUHTE3Y
HNIIEHULI AAPOI B YMOBAX 3AXIJIHOI'O JIICOCTEILY

IpencraBieHo TEOPETUYHUIA MK/ 10 BUBUCHHSI BILIMBY OPraHiYHUX HOOPUB, BUTOTOBJICHHUX 32 HOBITHIMH TE€XHOJIOTI-
SIMH, Ha ()OTOCHHTETUYHY JisUIBHICTH POCIIMH IIIeHHI] apoi copty Yano B ymoBax 3axiguoro Jlicocrery.

BcTaHoBIIeHO, [0 BHECEHHSI OpraHIYHUX JOOPUB, BUTOTOBJIEHHX 32 HOBITHIMH TEXHOJIOTISIMH, CHPHSIO 30UIBIICHHIO
IUTONII JIMCTKOBOI IIOBEPXHI IIIEHUII Spoi, MOPIiBHAHO 3 BapiaHTamu 0e3 ix BHeceHHs. Y cepemnbomy 3a 2013-2016 pp. Haii-
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MOTYKHIIIMH JUCTKOBHH amapaT (GopMyBad POCIMHH Yy BapiaHTi BHeceHHs joopuBa bionpodepm (10 1/ra) i3 30amancoBa-
HHUM yMiCTOM TPHBAJICHTHOTO XPOMY Ta OOHPHCKYBaHHS POCIHH Y (a3y KyIIiHHS-IIOYAaTOK BUXOLY y TPYOKY piAKHM OpraHi-
yauM no6puBoM bioxpowm (5 1/ra). YV mpomy BapiaHTI IUIOIIa JIMCTKOBOI MOBEPXHI pociuH y a3y kyminus Oyna Ha 10,8 e,
M?/ra GibIIO IOPIBHAHO 10 KOHTPONIO, y (hasy HOYATOK BUXOAY B TPYOKY — Ha 8,1 THc. M*/ra, y hasy konocinus — Ha 10,4
tie. MY/ra. TyT BigGyBanoCh, BiAMOBIAHO, i HAMIHTEHCHBHILIE HATPOMAIKEHHS POCTHHAME CyX0l MACH.

AmHani3 BelMYMHU (POTOCHHTETHYHOIO MOTEHI[iady POCIUH MIISHHUI Spol MoKa3aB, 10 MakCHMaabHUH mokazHuk OIT
OTPHUMAaHO y BapiaHTi 3 BHECEHHSIM I1iJ] OCHOBHHI 00po6iTok rpyHTy 10 T/ra opraniuHoro noopusa bionpodepm, BUrotosie-
HOTO METOJOM HPHUIBHUALICHOI GionoriuHoi ¢pepmeHTalii 3 ymictoMm TpuBajieHTHOr0 XpoMy (540 Mr/kr) Ta oOMPHCKYBaHHS
POCJIHH i Yac BereTamii pikuM opraHivHAM JoOpuBOM Bioxpom y nmo3i 5 j/ra, BATOTOBICHOTO METOJIOM KaBitarii, — 3,2
MutH M>/ra 1i6, mo Ha 1,3 mia M%/ra 1i6 Ginblre MOPIBHSHO 110 KOHTPOITIO 1 Ha 1,0 MitH m*/ra ni6 Ginblue MOPIBHSHO JI0 Bapia-
HTa 3 BHECEHHAM N 70PgoKgy.

Hammmu mocmimpKeHHsIMH BCTaHOBJICHO, 1[0 BHECEHHSI OpTaHIYHUX JOOPUB CYTTEBO BIUIMBAJIO Ha (hOpMyBaHHS YUCTOI
MPOIYKTUBHOCTI ()OTOCHHTE3y POCIMH MIICHHI TBepAoi spoi. Tak, y cepegHbOMY 3a YOTHPH POKH JOCIIKEHHs, ¥ (a3y
KyIIHHS-BUXIZ Y TpyOKY JaHHH OKA3HHK BapiloBaB Bix 2,6 r/M> 3a 106y (Ha BapianTi Ges 3acTocyBaHHsS 106pHB) 10 4,9 /M°
3a 100y (Ha BapiaHTi BHeceHHs1 bionpodepmy — 10 1/ra + Bioxpom — 5 ni/ra).

KunrouoBi ciioBa: mienuis sipa, HOBiTHI TexHoJjorii, bioaktus, Bionpodepm, TpuBaneHTHHIT XpOM, MPOIYKTHBHICTH
¢doTocunTeE3y.

IMocTanoBka nmpodJjeMu. BposkaiiHICTh pOCIHH, TEPEAYyCiM, BU3HATAETHCS PO3MipaMH Ta TIPOIYK-
TUBHICTIO (DOTOCHHTETUYHOTO anapary, SK|il y IpoIieci pocTy i pO3BUTKY POCIIMH Ma€ SKOMOTa IIBH-
JIIIE JIOCSATAaTH ONTHMATbHOTO MoKa3HuKa. OMHUM 13 (PaKTOpiB, IO PETYIIOE BEIHYUHY ILIONI aCHMi-
JIAIIHHOT TIOBEPXHI, € PEXKUM >KUBJICHHS pociauH. ToMy B Tiepion BereTallii KyJbTypHu HEOOXiTHO CTBO-
pIOBaTH HAWCTIPHUSATIMBINT YMOBH KUBJICHHS JJis1 JOPMYBAHHS POCIMHAMYU ONITUMAIILHOT TUIOIIII JIUCT-
KOBOTO amapary Ta e¢(peKTHUBHOI (DOTOCUHTETUYHOI AiSUTHHOCTI, TOOTO OJIHIEI 3 MOXKJIMBOCTEH 301Tb-
MIEHHS MPOTYKTUBHOCTI MITIEHUIT SPOi € YIOCKOHAICHHS arpOTEXHOJOTIYHUX 3aXO0/IiB, 30KpeMa, YMOB
xkuBneHHs [1, 2]. ToMy mocmimkeHHs Tpo0iIeMu 30UTBIIIEHHS TPOAYKTHBHOCTI (POTOCHHTE3Y arporie-
HO3y MIIeHHUII Ipoi copty Yazo Ha OCHOBI 3aCTOCYBaHHS OPraHiYHHUX JOOPUB, BUTOTOBJICHUX 33 HOBI-
THIMH TEXHOJIOTiSIMH, B yMOBax 3aximHoro JlicocTeny € akTyalbHUM.

AHaJi3 ocTaHHIX J0CTiTKeHb 1 myOaikaniii. BiqoMo, 1o arpoTexHivHI TPHHOMH BHPOITYBAHHS
CLITBCHKOTOCTIOAAPCHKUI KYJIBTYP, B TOMY YHCII 1 TIICHMII SPOi, CTBOPIOIOYH TIEBHI YMOBH 30BHIIII-
HBOTO CEPEIOBUINA, 3HAYHO BILTUBAIOThH HA MPOJAYKTHBHICTh ()OTOCUHTE3Y KyIbTypH [3, 4, 5].

Cepen MpUOMIB arpOTeXHIKH BUHATKOBE 3HAYEHHS MaIOTh arp03axo/i, SKi CIIpsIMOBaHi Ha (OTo-
CUHTETUYHY JisSUTbHICTh pociuH. TakuMu arpo3axogaaMu, KpiM CTPOKIB CIBOM 1 HOpMH BHICIBY, € 3aCTO-
CYBaHHS B CHCTEMi yIOOpEHHS OpTraHiYHUX JOOPUB, BUTOTOBJICHUX 3a HOBITHIMH TEXHONOTisIMH. Bxa-
3aHi IPUHOMH B TOJATBIIIOMY BH3HAUYAIOTh BECh TEXHOJOTIYHHIA KOMIUIEKC poOiT. Ha e BKa3zyroTh
Oararto JocaiaHuKiB [4, 5, 6].

OO6csr iHpopMarii mpo y4acTh XpoMy B MeTabO0JIi3Mi POCIUH, KU BU3HAYAE BILTUB IIHOTO MiK-
poeneMeHTa Ha TPOAYKTUBHICTh 1 SIKICTh CLTBCHKOTOCIIONAPCHKUX KYIBTYpP, MykKe OOMEKEHHUH 5K Y
BITUM3HSHIH, TaK 1 3apyOixkHiH mitepatypi [7, 8, 9, 10, 11].

3rigHo 3 JIiTepaTypHUMH JaHUMH, XPOM BiIIrpae poib ctabijizaTopa MOJEKYJ HYKJICTHOBHX KHC-
JIOT B IX MPOCTOPOBIiH KOHQIrypalii i BKIIIOYA€ThCA Yepe3 TPy HyKJICOTUAIB B CKIal mpoTeinis [12,
12, 14]. BizoMa y4acTh XpoMy B aKTHBI3aIlii OKHCHIOBAILHO-BIMHOBHUX (pepmenTis [15, 16, 17]. Bin
Oepe yJacTh B Ipoliecax AUXaHHS 1 (OTOCHHTE3Y, CTUMYJIIOE YTBOPECHHS 1 OKUCIICHHS acKOpOiHOBOT
kucnotu. barato mocnigaukis [18, 19] BBakar0Th, 110 3’ €AHAHHS IMIECTUBAIICHTHOTO XPOMY TOKCHYHI
Yyepe3 BUCOKY OKMCHIOBAIBHY 3/IaTHICTh B MOPIBHSHHI 3 TPUBAJICHTHUMU 3'€JHAHHSIMU IHOTO CICMEH-
Ty. Toxi K TPUBAJICHTHHUM XPOM MTO3UTHBHO BIUIMBAE HA YIBTPACTPYKTYPY XyopormacTis [20].

IcHyIOTH aHI PO yYacTh XpOMY B MPOIIECaX 3aCBOEHHS MOJIEKYIIIPHOTO a30Ty 1 ByTJIeIto. 301J1b-
LICHHS BMICTY a30Ty B 3€pHI TOpoxXy BigOyBajocs 3a paxyHOK 3pOCTaHHS a30Todikcalii iHOKyJIb0Ba-
HUX POCIIMH 32 BHECEHHS XPOMY 10 IPYHTY. B X AoCHimKeHHIX criocTepiraiocs MpUCKOPEHHS Po3-
KJIaJIaHHS OPTaHIYHOT PEUOBHHH 1 301IbIIICHHS MIBUAKOCTI IpoIieCcy HITpHUbiKallii B IPYHTI 32 BHECCHHS
XpoMy B 1031 5 MI/KT IpyHTY [21, 22, 28]. AKTUBI3yIOUH psiJl peakliii OCHOBHOTO OOMiHY, XpOM MOKE
CIIPUATH 301IBIICHAIO OioMacH pociuH [23, 24]. Tak, Oyii0 BCTaHOBIEHO, IO XPOM B HU3BKHUX KOHIIE-
HTpAIlisAX MO3UTUBHO BIUIMBAE HA PICT POCIMH B IOCIIAaX 3 KapTOIUICIO, BIBCOM, alleIhbCHHOBUM Jepe-
BoM [20, 21]. Leit MikpoeneMeHT, BHECEHH B IPYHT Y BUTJISAI TaKUX 3'€JHAHB K XPOMIT, OKCHI a00
¢dochat xpomy, IPUBOAMB 10 30INBIICHHS ypOXKAr0, X04a BHECEHHS HOr0 y BHUIJIAAI HaWOUIbII po3-
YUHHUX COJICH, TAKUX K XpOMAaTH 1 61XpOMaTH, CTUMYJTIOBAJIO PICT POCIIHH JIUIIE 3a HU3bKUX KOHIICH-
Tpariif i mpurHigyBayio 3a BUCOKHX [23]. ¥ mocmimax 3 KyKypya3010 HU3bKI KOHIICHTpAIlii TPUBAJICHT-

172



Arpob6iosoris, 1’2018

HOI'O XpOMY B YMOBax HEIOCTAaTHHOI'O 3a0€3MEUYEHHS 3aJ1i30M MO3UTUBHO BIUIMBAJIM Ha POCIMHU 3a-
BJISIKA 3pPOCTaHHIO JIOCTYITHOCTI aKTUBHOTO 3aii3a [24, 25].

Jlesiki ydeHi BBaKArOTh, IO CJIIJT BPaXOBYBATH PicT KopeHs. KopiHHS B mepiry 4epry B3aEMOJIIE 3
XpPOMOM 1 3a3BHYail HarpoMaJpKye Horo OibINe, HiXK HAA3E€MHI YaCTUHU POCIHH. XPOM y BHCOKHX
KOHIIEHTPALsIX CIIPaBJisie BILUIMB HE JIMIIEC Ha JAOBKUHY KOPIHHS, ajie i Ha CTPYKTYPY KOPEHEBOi cHc-
TEMH B LiJOMY. Y psilii JOCTiIiB BiH CTUMYJIOBAB ii PO3BUTOK 32 JIATEPaIbHUM THIIOM, CIIPHSIB YTBO-
PEHHIO KOMITAKTHOTO KOPiHHS, ajie MIILHICTh KOPEHEBUX BOJIOCKIB CKOpodyBamacs [26].

VY nocnigax 3apyOiKHAX BUCHHX [27, 28] 3 BUKOpHUCTaHHSAM HeBenuKoi KimbkocTi CrO; B yMoBax
KHCIIO1 peakwii cepenoBuila BigOyBanocs 301UTbLICHHS 3arajbHOI CyX0i MacH KOPiHHSA Ta POCIHH B
MOPIBHSHHI 3 (JOHOBUM BapiaHTOM.

Y CHIA, B kpaiHax 3axigHoi €BpoIH, a B OCTaHHI POKHU i B YKpaiHi 3HAYHOT yBaru Ha1at0Th J0C-
JDKEHHSM 13 3aCTOCYBaHHSM B aJalTUBHO-JNAHAMIA(QTHUX TEXHOJOTISIX BHPOIIYBAaHHS CiIbCHKOTOC-
NOJAPCHKUX KyIbTYpP TPHBAJICHTHOIO XpoMy. MIOro BBasKarOTh OHHM i3 KHUTTEBO HEOOXiIHUX eTeMe-
HTIB JIJIs1 HOBHOIIIHHOTO POCTY W PO3BUTKY POCINH, XapuayBaHHS JIIOJIEH 1 TOAiBI TBapuH [6, 29].

s nocsirHeHHs 1€ MeTH HeoOXiAHO, 100 OpraHi3M JIIOUHM 30aradyBaBcs NPOILyKTaMHU Xapyy-
BaHHS POCIIMHHOTO MOXOJKEHHs, BUPOIICHAMH Ha IPYHTaX 3 yMicToM HeoOXimHoi kimekocti Cr', a
pattioH rofisii OyB 3a0e3meueHuii MM MikpoeneMeHToM [6, 29].

Bueni i daxisii acomianii «biokoHBepcisa» (M. IBaHO-DpaHKIBChK) pO3POOHIIN TEXHOJIOTIO MPHIII-
BUALIEHOT OionoriyHoi (epMeHTalii BigX01iB TBAPHHHULBKUX KOMIUIEKCIB 1 nTaxohabpuK, sKa IpyH-
TYEThCS Ha KOMIDICKCHUX TOCIIKECHHIX 010 YAOCKOHAICHHS BIJIOMHMX TEXHOJIOTiH 010J0TIYHOI de-
pmenTarttii y CIIA, 3axinuii €Bpori, Pocii Ta iHmumx kpainax [6].

Bigomo, mo mignpueMcTBa 3 BAPOOHUITBA MIKIpU OTPUMYIOTh 3HaYHY KiJBKICTh BIIXOAIB — Mi3[-
pU — MIIIKIPHOTO KUPY Ta BiAXOJiB MEPBHHHOTO OOPOOJISIHHS WIKIPH, a TAKOK OCaay OYHCHHUX CIIO-
pya. Lli BiaAXomu miciis HAJIEKHOro MepepoOIeHH MOYKHA €PEKTHBHO 3aCTOCOBYBATH IS MOJIIITIIICHHS
POIIOYOCTI TPYHTIB 1 30UIbILICHHS BPOXKAHHOCTI CUIBCHKOTOCHIOAAPCHKUX KYIBTYp. 30KpeMa, Taki op-
raHiyfi goOpuBa Oarati Ha OpraHiyHi PEYOBUHHM 1 TaKUi )KUTTEBO BAXKIUBHHA €EMEHT SK TPUBAJICHT-
HUM XpOM.

BpaxyBaBmmm Ki1iMaTH9HI Ta €KOJIOTIYHI yMOBH MicIls po3ramryBanus T30B ,,Csit mkipu” (M. bo-
JIEXiB) 1 BOPOBa/KeHi acoriariero «biokoHBepcCis» TEXHOIOTII mepepoOIeHH BiX0/1iB TBAPUHHMIITBA
Ta nraxodadpuK, HAMHU CIUTHFHO pO3pO0JICHO, 3alaTCHTOBAHO Ta BIIPOBAIKEHO y BUPOOHHUIITBO TEX-
HOJIOT'i10 TIepepOOISTHHS BiIXOIIB MIKiPSHOTO BUPOOHHUIITBA 1 0CATy OYMCHUX CIOPYA METOIOM ITPHIII-
BUIICHOT OioyoriuHOi (hepmenTartii (mateHt Ne33611).

OCKiNbKH HayKOBHX JOCIIIKEHb 3 BUPOOHHUITBA 1 3aCTOCYBAaHHS OPTaHIYHHUX NOOPUB 3 yMiCTOM
TPUBAJEHTHOIO XPOMY Y TEXHOJIOTLSIX BUPOLIYBaHHS CUIBCHKOTOCHOJAPCHKUX KYJIbTyp B YKpaiHi
BKpail Mao, a y 3aximHomy JlicocTenmy MpakTHIHO HIXTO HE BUKOHYBaB, HAMH OyJI0 po3po0JIeHO TeX-
HOJIOTiI0 BUPOOHHIITBA OPTaHIYHUX JOOPHWB 3 BIIXOMIB LIKIPSIHOTO BUPOOHMIITBA Ta OCAAy OUYMCHHX
CIIOpya MeTomoM Giosoridnoi dhepMeHTalii i3 36arancoBaHnM BMicTOM MikpoenemenTy Cr' i TexHo-
JIOT10 BUPOOHUIITBA PIIKOTO OPTaHivHOTO J00pHBa bioxpom MeTomom kasiTatii [29].

HaiiBumii Bposkai CilbChKOTOCIIONAPCHKUX KYJNBTYP 3 BUCOKMMH SIKICHUMH MTOKa3HHKaMH MOXHa
OTpPUMAaTH y MOCIBax 3 ONTHUMAJBbHOIO IUIOMICIO JUCTKIB, ONTHMAIBHUM MporuecoM ii ¢popMyBaHHA i
CTPYKTYpOIO. [HTEHCHBHICT POCTY JIMCTKOBOI IMOBEPXHI Ta ()OPMYBaHHS BUCOKOTO (POTOCHHTETHIHO-
r0 MOTEHIially JUCTKOBOI MOBEPXHi, HATPOMA/KEHHSI CyXHX PEUOBHMH POCIHMHAMHM, 3HAYHOIO Mipolo
3aJie’KaTh BiJl OOTPYHTOBAHOCTI TEXHOJIOTIH BUPOIIYBaHHS, sIKi 3a0€3Meuy0Th TpUBAMILTy pOOOTY JIHC-
TKOBOTO amapary [3, 4, 5].

OpHak, TOCIHIIKEHb 3 BUBYEHHS BIUIMBY OPTaHIYHUX JOOPHB, BUTOTOBJICHUX 3a HOBITHIMH TEXHO-
JOTisiMH, Ha (POTOCUHTETUYHY AisTIbHICTH arpoleHOo3y MIIeHHUII sipoi B YKpaiHi He BUKOHYBAH.

Merta aocJIikeHHs1 — BUBYUTH BIUIUB OPTaHIYHUX JTOOPHB, BUTOTOBJICHUX 32 HOBITHIMH TEXHOJIOTis-
MH, Ha OTOCHHTETHYHY JisUTbHICTD POCIIMH IIIEHHMII Ipoi copTy Yamo B ymoBax 3aximHoro JlicocTerny.

Marepiaa i meToauka gocaimkennsi. [1o1p0Bi 1 1abopaTOpHI JOCTIHKEHHS BUKOHAHO YIPOIOBK
2013-2016 pp. Ha mochinHomy moiti [1oainbCHKOTO IEPKABHOTO arpapHO-TEXHIYHOTO YHIBEPCHUTETY.
[pyHT DOCHIAHOT IiISSHKA — YOPHO3EM THIIOBHI BaKKOCYIJIIMHKOBOIO TPaHYJIOMETPHYHOTO CKIay,
XapaKTepU3YEThCsl TAKUMH arpoxiMivHUMHU mokazHukamu: pH — 6,5-6,8, ymicT rymycy (3a Tropinum)
—4,12-4,34 %, 3abe3meueHHs a30Ty IO JIETKO Tigpoiizyerhbes (3a Kopudineaom) — 116-124 mr/kr py-
xomoro dochopy (3a YUupikoBum) — 86-91 mr/kr, oOMirHOTO Kamiito (3a YupikoBum) — 127-168 mr/kr
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rpyHTy. 3arapHa mioma JimsHKE 60 M7, 06mikoBa 45 M”. Po3MilleHHs JiISHOK CHCTEMATHUHE 3 HO-
TUPUPA30BOTO IOBTOPEHHS.

V jocrizi BUBYAIM BIUTHB opraHigHoro mxo6pusa Biompodepm (ymict Cr™ 540 mr/kr) Ta peryssi-
topa pocry pociut bioxpom (ymict Cr*® 5,4 Mr/i), oTpUMaHHX 3a PO3POGIICHOIO i 3aIATEHTOBAHOIO
HaMH TEXHOJIOTi€r0 [28], Ha MPOAYKTHBHICTH (POTOCHHTE3Y MIIeHHL] sipoi copTy Yano. Opranivsi 10-
opusa bionpodepm i bioaktuB Ta MinepanbHi q00puBa y Gopmi NiyoPgoKgy, BHOCKIM MMi]] OCHOBHUIA
00po0biToK IpyHTY, bioxpom — mij yac BereTarlii nmeHuIi spoi copty Yamo.

[ToromgHi yMOBH B POKH JOCITIDKEHHS BIAPIZHAIMCH MK COOOI0, IO a0 3MOTY OI[IHUTH BIUIHB
PETYJIATOPIB POCTY HA PICT ¥ PO3BUTOK POCIIHH MIICHUIII SPOi.

ArpoTexHika BHPOIIYBaHHS IMIIEHUII APOi — 3araabHONPUAHATA Uit YMOB 3aximuoro Jlicocrerry
Ykpaian. CymyTHI TOCTIIKEHHS 1 CIIOCTEPS)KCHHS BUKOHAHO 3a 3araJlbHONPUHHATUMH METOINKAMHU
[30, 31, 32].

OcHoBHi pe3yJabTaTu AocaigkeHHs:. DopMyBaHHS BpOKaro MIIEHULI Spoi — CKIAAHUH mpolec,
SIKUI 3aJICKHUTh Bifl (DaKTOPIB HABKOJIMIITHHOIO HPUPOIHOIO CEPEIOBHINA Ta O10J0rTUHUX OCOOIUBOC-
Tel pOoCTy i pO3BUTKY POCIIHH.

UYinbHe Micle Mpy [IbOMY HaJISXHTh IpoliecaM (HopMyBaHHS IUIOLII JIMCTKOBOI noBepxHi. [Ipo 3anex-
HICTh BPOXKaifHOCTI 3epHA BiJI BEIMIMHN aCUMLTIOI0YOI TIOBEPXHI 3a3HAYAIOTE PST TOCIIAHUKIB [2, 4].

[To3uTHBHA POJIH TPUBAJICHTHOTO XpOMY (Ha BIAMIHY BiJ MIECTUBAJICHTHOI0) y 0i0XIMIYHHX TIPO-
necax (yHKLUIOHYBaHHS POCIMH BUCBITJIEHA B Mpausx OaraTthox 3apyOikHuX aBTOpiB [7, 8, 9]. 30Kpe-
Ma, y npamsx A. Xeniara (1976) BiI3Ha4eHO BaXKJIMBY POJIb TPHBAJICHTHOTO XPOMY B IOKpAIEHHI
(hoToCHHTE3y POCIIHH JIbOHY, IMIIIEHHUIlI, PUCY, BiBCa, KYKYPYI3H, KBAcOJi 1 30UIBIIIEHH] TX BpOXKaitHOC-
Ti. L1i maHi miaATBEpIKEHO i HAIIUMU TOCIIPKSHHSIMU.

Hamu BcTanoBieHo, 110 Ha (opMyBaHHS TUIOIII JTUCTKOBOI MOBEPXHI MINEHHMIN spoi copty Yamo
3HAYHO BIUIMBAJIM OPTaHivHi JOOpHBa, BUTOTORJICHI 32 HOBITHIMH TEXHOJIOTisIMH (Tabm. 1).

Tabmuns 1 — [lioma aucTkoBoi MoBepXHi mueHuNi sipoi copty Yano 3ane:kHo Bix y100peHHs OpraHivuHUMH 100pHBa-
MU, BUTOTOBJIEHMMH 32 HOBiTHiMHU TexHoaorismu (2013-2016 pp.), Tuc. m*/ra

Bapiant ®daza pocty i pO3BUTKY POCIUH
. . MOYaTOK BHXOIY . MOJIOYHO-BOCKOBA
Jocainy KYLIiHHS KOJIOCIHHS .
y TpyOKyY CTHUTIICTh

Bbe3 1o6puB — KOHTPOJIb 8,9 16,8 28,1 149
Buecenns N120 Pg() Kgo 9,7 18,6 37,4 16,5
Buecennst Ny Pgy Kgo + Bioxpom — 5 n/ra 12,6 19,7 39,2 17,4
Buecenns bioaktus — 10 1/ra 16,7 22.8 44,7 18,9
Brecenns bioaktus — 10 1/ra + bioxpom — 5 i/ra 18,8 23,1 46,2 19,0
Brecenns bionpodepm — 10 1/ra 19,2 24.5 46,8 19,2
Buecennst bionpodepm — 10 1/ra + bioxpom — 5 n/ra 19,7 24,9 47,5 19,8
HIPs 0,87 1,24 2,26 1,72

B cepennpoMy 3a pOKH JOCIIIDKEHHS HAWMOTYKHIIINKA JIMCTKOBHUM arapaT (OpMyBaid POCIHHU Y
BapianTi, ne BHOcWiIH JoOpuBo biompodepm (10 T1/ra) i3 30amaHCcOBaHUM YMICTOM TPHUBaJICHTHOTO
XpoMy Ta OONPHUCKYBAIH POCIWHH y (Pa3y KYLIHHA-TIOYaTOK BUXOAY Y TPYOKY PiIKHUM OpraHidYHUM
nobpuBoM bioxpoM y 1031 5 ni/ra. V ¢asy KymiiHHsA KyJIbTypH IUIONA JTUCTKOBOI IOBEPXHI POCTHH OY-
na Ha 10,8 Trc.M’/ra GiNbIIO MOPIBHIHO 10 KOHTPOIO, Y (hasy MOYaTOK BUXOLY y TPYOKY BiAIOBiz-
HO —Ha 8,1 TI/IC.MZ/Fa, y ¢azy xonocinas — Ha 10,4 THC.M*/Ta GLIBIION. OTxe, cepes] BapiaHTIB JOCITi-
Iy HalBaXXJIMBIMIUMH (haKTOpaMH, 110 BIUIMBAIOTh HA (JOPMYBaHHS aCUMUIALINHOI MOBEPXHI IIIICHHUII
SIpoi, € MOKUBHUN PEXHUM IPYHTY, KU 3HAYHO MOJIMIIYBaId OpPraHidHi 00puBa i3 30alaHCOBAaHUM
YMICTOM TpHUBaJICHTHOTO XpoMy. Ha mepion ¢a3u KoJIOCiHHS KyIbTYpU ONTUMAIbHA IIOMIA JTUCTKOBOT
ToBepXHi cTaHoBMIA 47,5 THC. M7/Ta.

BaxnmiBrM MOKa3HUKOM aCHMUTAIIHHOI TiSUTFHOCTI B TIOCIBaX € TAKOXK YUCTa MPOAYKTHBHICTE (o-
tocunTesy (UIID), mo xapakTepusye iHTEHCHUBHICTh HATPOMAKEHHS CyXUX PEUOBUH BPOXKAEM YIPO-
JIOBK 700U 3 po3paxyHKy Ha | M” THCTKOBOI moBepxHi pocius [1].

CrinpHO 3 BeMYUHOIO (poTocuHTeTHYHOro noTeHmiany (PII) y dhopMyBaHHI BHCOKONPOIYKTHB-
HHUX arpo0iOleHO31B MIIECHHUII BaXXJIUBY POJIb Bifirpae mpoAyKTUBHICTh (hoTocuHTe3y. OIHUM 13 MMOKa-
3HUKIB, SKHH XapakTepu3ye poOOTy (POTOCHHTE3yI0UOTO anapaTy, € YACTa NPOJYKTUBHICTH (POTOCHH-
tesy (UIID) [2, 3].
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Hamu BCcTaHOBIICHO, IO 32 MIEPioT aKTUBHOI BereTarii nmenwui spoi copty Yamo porocunTeTHd-
HUH MOTEHITIa] Ta YUCTa MPOYKTHBHICTE (POTOCHHTE3Y POCIIMH 3MIHIOBAJINCS 3aJICKHO BiJ] BHSCEHHS
OpraHiYHUX JOOPHUB, BUTOTOBJICHHUX 332 HOBITHIMH TEXHOJIOTIIMH (Ta0I. 2).

Tabmums 2 — Bniiiue opraniyHux 106puB i3 30a1aHCOBAHMM yMiCTOM TPHBAJIEHTHOT0 XPOMY HA MPOAYKTHBHICTH (ho-
TOCHHTe3Yy POCJINH MieHuni sipoi copty Yamo (2013-2016 pp.)

. ®dorocuaTeTHYHMi | YucTa MPOAYKTHBHICTh (POTOCHHTE3Y POCIIUH,
Bapiant . .. 2
. MOTEHIII A TOCIBIB, r/M" 3a 100y

procmay MIH M° ra/ni6 KYIIiHHS — BUXiJ B TpyOKY | BHXiJ B TPYOKy
be3 1o6puB — KOHTPOIIb 1,9 3,1 1,2
Buecenns N120 Pg() Kgo 2,2 3,5 1,4
Brecenns Ny, Pgg Ky + Bioxpom — 5 n/ra 2,4 3,9 1,6
Buecenns bioakrus — 10 1/ra 2,8 4.5 1,7
Brecenns bioaktus — 10 1/ra + bioxpom — 5 ni/ra 3,0 4,7 1,8
Buecennst bionpogepm — 10 1/ra 2,9 4,6 1,8
Buecenns bionpodepm — 10 1/ra + Bioxpom — 5 n/ra 3,2 4,9 1,9
HIPs 0,16 0,24 0,09

AHai3 BeMYMHA (OTOCHHTETUYHOTO MOTCHINAIY POCIIMH IIIECHHUIN spoi MMOKa3as, 110 MaKCHMa-
npHAN oka3zHuk @1 oTprMaHo y BapiaHTi 3 BHECCHHSM IIiJi OCHOBHHI 00po0iToK rpyHTy 10 T/Ta Op-
ra"iyHoro no6puBa biompodepM 3 yMmicToM TpHuBajJeHTHOro xpomy (540 MI/Kkr) Ta oOmpUCKyBaHHS
POCIIHH Mij{ 4ac BereTaii pifKuM oprasiuHuM g06pusoM bioxpom y 103i 5 n/ra, — 3,2 M M*/ra 1i6,
o Ha 1,3 MitH M*/ra 116 Giblie mOpiBHSHO 10 KOHTpOo i Ha 1,0 MitH M*/ra 1i6 Giblue MOpiBHSIHO
10 BapiaHTa 3 BHeCEHHIM NPgoKgo.

Hammmu gociigkeHHIMU BCTAaHOBIJICHO, III0 BHECEHHS OpPraHiuHUX JOOPWB CYTTEBO BILIMBAJIO HA
($hopMyBaHHS YUCTOI IPOAYKTUBHOCTI OTOCHHTE3Y POCIIMH MIICHHUIN TBepoi sipoi. Tak, y cepeaHpo-
My 32 YOTHPH POKH MOCHTIDKEHHS, y a3y KYIHHA-BUXiA y TPyOKy Ie MOKa3HWUK BapilOBaB Bill
2,6 r/m” 3a 100y (Ha BapiaHTi 6€3 3acToCyBaHHs 1006puB) 10 4,9 T/M* 3a 100y (Ha BapiaHTi BHECCHHS
Biompodepmy — 10 1/ra + Bioxpom — 5 a/ra).

V a3y TpyOKyBaHHI—I0Y9aTOK KOJOCIHHS BUSBICHO 3MEHIICHHs mokasuuka UIID mo 1,2 r/m” 3a
no0y Ha xoHTpodi 1 o 1,4-1,9 /M 3a no0y B yCiX BapiaHTax 3aCTOCYBaHHS JOOPUB, 110, MOXIIHBO,
MOB’ 13aHO 3 aKTUBHKUM POCTOM POCIIHH MIIEHHIII TBEPAOI sIpoi y 1eH nepio.

BucHoBKH. 3aCTOCYBaHHs OpraHidHoro 1o6puBa bionpodepM, BUTOTOBIEHOr0 METOAOM 0i0JI0Ti-
4yHO1 (pepMeHTalii, i3 30a1aHcOBaHUM YMiCTOM TPHUBAJIEHTHOTO XPOMY IiJl OCHOBHHH 00pOOITOK IpyH-
Ty y no3i 10 T/ra Ta pigkoro opraHiyHoro qo0puBa bioxpom, BUTOTOBICHOTO METOJIOM KaBiTallil, y
11031 5 71/ra mijx yac BereTallii pOCIMH MIIEHHUII Ipo1 3a0e3MMeUnyIo MPUPICT IO JTMCTKOBOI TTOBEPXHI
pociua. YV dasy kyurinas BoHa 6yna Ha 10,8 THC. M/ra GiNbIIOK MOPIBHSHO 10 KOHTPOIIO, y (hasy
0YaTOK BHUXOAY Yy TpyOKy Gyna GinmbIuoro BimmosimHo Ha 8,1 Tuc. M*/ra, y (asy KOJOCIHHS — Ha
10,4 tuc. m*/ra. [Toka3HUK (POTOCHHTETHYHOrO IIOTEHIIANy JOCST y [bOMY BapiaHTi 3,2 MIH M/ra 1i6,
IO CIPHSUI0 HAWiHTEHCHBHIIIOMY HAarpOMaKEHHIO CYXHUX PEYOBHH IMOPIBHAHO 3 KOHTposneM. Hamu
OyayTb MPOJOBXKEHI AOCHiIKEHHS 3 BHBUCHHS MiCIsIii BHECEHHX OpPraHIYHMX JOOPHB Ha ypoxkKaii-
HICTh HACTYNTHUX KYJBTYP B CIBO3MIHi.
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BinsiHue opranmyecknx ya00peHHii, U3roTOBJCHHBIX N0 HOBEHIINM TeXHOJOTUsIM, HA MPOAYKTHBHOCTbL ()OTOCH-
HTe32a NMIIeHUIbI sIpoBoii B ycaoBusAx 3anaaHoii Jlecocrenn

A.M. Bynuak

[pencraBneH TeopeTU4ECKUii MOAXO K U3yYEHUIO BIMSHUSA OPraHWYECKUX yIOOpEHHH, N3rOTOBJICHHBIX 110 HOBEHIIMM TeX-
HOJIOTUSIM, Ha (DOTOCHHTETHYECKYIO IEATENbHOCTD PACTEHUI MIIEHUIIBI IpoBoii copTa Yano B ycnoBusax 3anaaHoit JIecocrernu.

VYcTaHOBIIEHO, YTO BHECEHHE OPTaHHIECKHX YAOOPEHUH, H3rOTOBICHHBIX 0 HOBEHIINM TEXHOJIOTUSIM, CIIOCOOCTBOBAJIO
YBEIMYEHHIO TUIONIAM JIMCTOBOI MOBEPXHOCTH IIIEHHUIB! SPOBOI II0 CPAaBHEHMIO C BapHaHTaMH 0e3 MX BHeceHHs. B cpen-
HeM 3a 2013-2016 rr. MOIIHBII JINCTOBOM ammapar (JOpMHUPOBAIN PACTEHUS B BapHaHTe BHeceHMs ynoopenus bruonpodepm
(10 1/r) co cbamaHCHPOBAHHEIM COJEPKAHNEM TPEXBATEHTHOTO XPOMa U ONPBHICKMBAHKE PACTCHUH B (ha3e KyIIeHHUs-HA4aIo
BBIXOJIa B TPYOKY *KUIKUM OpraHnyeckuM ynoopenuem buoxpowm (5 51/r). B aTom BapuanTe mioniaas JMCTOBOM OBEPXHOCTH
pacTennit B (ase KyuieHus 6buta Ha 10,8 Thic. MY/T GOJIBIIE IO CPABHEHHMIO C KOHTPOJIEM, B (hase HAYAIO BEIXOJA B TPYOKY —
Ha 8,1 ThIC. M2/r, B a3y konomenus — Ha 10,4 ThiC. M2/T. 31ech MIPOUCXONIIO0, COOTBETCTBEHO, M 00JIee HHTEHCUBHOE HAKOII-
JIEHUE PACTEHUSIMU CyXOH MaccChl.
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Anann3 BeIMYUHBI (POTOCHHTETUUESCKOTO MOTSHIMANIA PACTECHUH MIIEHUIIBI IPOBOH MOKA3aJl, YTO MAaKCHMAaJIbHBIN TOKa-
3atens OII nomydeH B BapuaHTe ¢ BHECEHHEM IOJ OCHOBHYIO 00paboTKy mouss! 10 T/T opranndeckoro ynodpenus buonpo-
(epM, M3TOTOBJICHHOTO METOAOM YCKOPEHHOHM OMOJOTHMYeCKOW (epMEHTAlUM C COAEPIKAHHEM TPEXBAICHTHOTO XpoMa
(540 Mr/xr) ¥ ONpPHICKUBAHUE PACTEHMII B IEPUOJ BEreTalNH XHUIKUM OpraHHMYecKHUM ymoOpenneMm broxpom B nmoze 5 /T,
H3TOTOBJIEHHOTO METOOM KaBHTALMH, — 3,2 MITH M>/I' CyTOK, 4T0 Ha 1,3 MIH M*/I' CyTOK GOJIBIIE 10 CPABHEHHMIO C KOHTPOJIEM
u Ha 1,0 mite YT CYTOK OOJIBIIIE TIO CPABHEHHIO C BApHAHTOM BHeCeHHUS NiyoPgoKsgp.

HammmMu uccneioBaHUAMH YCTaHOBIJICHO, YTO BHECEHHUE OPraHM4eCKUX yAOOpPEHHI CyLIECTBEHHO BIUSIO HA ()OPMUPO-
BaHME YUCTOM MPOAYKTUBHOCTH (DOTOCHHTE3a PACTEHUI MIICHUIBI TBEP/Oil spoBoii. Tak, B CpeqHEM 3a YeThIpe roja uccie-
JoBaHHs, B (hase KyIIEHHs-BBIXOIA B TPYOKY JAHHBII II0KA3aTeNb BAPHUPOBAN OT 2,6 r/M> B CyTKH (B BapHaHTe 63 IpiMe-
Henus ynoGpenuit) 10 4,9 r/m* B cyTku (B BapuaHTe BHeceHus buomnpodepma — 10 1/r + Broxpom — 5 u/r).

KnroueBble ciioBa: nmeHuna siposasi, HOBeHme TexHonoruu, bruoakrus, bruonpodepm, TpexBaaeHTHBII XpoM, IPOIy-
KTHBHOCTB ()OTOCHHTE3A.

The effect of organic fertilizers produced on the latest technologies, on spring wheat photosynthesis productivity
under conditions of the Western Forest-Steppe

O. Buncak

The yield of plants is determined primarily by the size and performance of the photosynthesis, which must quickly
achieve the optimal rate during plants growth and development. One of the factors determining the size of assimilation
surface area is the mode of plants nutrition.

It is well known that one of the possibilities of spring wheat productivity increasing is the improvement of genetic
potential of varieties which is closely related to technological measures, in particular, nutrition conditions.

Thus, the problem of increasing the productivity of photosynthesis of agrocenosis of Chado spring wheat variety on the
basis of application of organic fertilizers, manufactured on the latest technologies, in conditions of Western forest-Steppe are
topical nowadays.

In the USA, Western Europe, and in recent years in Ukraine the considerable attention is paid to studies on the use of
trivalent chromium in the adaptive landscape technologies of crops growing.

Trivalent chromium is considered one of the essential elements for plants proper growth and development, human
nutrition and animal feeding. To achieve this goal it is necessary to provide the human body with plant foods grown on the
soil containing the required number of Cr**, and animal feeding should be provided with these micronutrients.

Since scientific research on the production and use of organic fertilizers with a content of trivalent chromium in the
technologies of cultivation of agricultural crops in Ukraine is unsufficient, and they have not been conducted in the Western Forest-
Steppe, we developed a technology of production of organic fertilizers from wastes of tannery sludge and sewage by biological
fermentation method with a balanced content of Cr’* trace elements and the technology of production of liquid organic fertilizer
"Biochrome" by cavitation method and studied their efficiency in cultivation technologies of agricultural crops.

The purpose of the study was to study the effect of organic fertilizers produced on the latest technologies, on
photosynthetic activity of plants of spring wheat varieties Chado in terms of Western forest-Steppe.

Field and laboratory studies were performed during 2013-2016 in the experimental field of Podilskyi state agrarian-
technical University.

The experimental plot soil was chernozem typical of heavy-grained granulometric composition which characterized by the
following agrochemical parameters: pH 6.5-6.8, the content of humus — 4.12-4.34 %, easily hydrolyzed nitrogen provision— 116-124
mg/kg of mobile phosphorus — 86-91 mg/kg, exchange potassium — 127-168 mg/kg of soil. In the experiment we studied the effect
of organic fertilizer “Bioproferm” (Cr™ content 540 mg/kg) and plant growth regulator “Biochrome™ (Cr** content 5.4 mg/l)
obtained by the developed and patented technology on the productivity of photosynthesis of Chado spring wheat varieties.

Organic fertilizer “Bioproferm” and “Bioactive” and mineral fertilizer in the form of N;,PgoKgy, were introduced with
the fall plowing of the soil, “Biochrome” — during the vegetation of Chado spring wheat variety. In researches were applied
the technology of spring wheat cultivation conventional to the conditions of Western Forest-Steppe of Ukraine. Researches
and observations were performed according to standard techniques.

Introduction of organic fertilizers, manufactured on the latest technologies, contributed to the increase in leaf area of spring
wheat compared to the options without application. On average for 2013-2016 the crops formed the best leaf area in the variant of
"Bioproferm" fertilization (10 t/ha) with a balanced content of trivalent chromium and spraying plants in the phase of tillering — early
booting stage liquid organic fertilizer "Biochrome" (5 l/ha). In this variant, the leaf area of plants at the tillering stage was 10.8
thousand m*/ha more compared to the control, in the phase of stem elongation beginning — 8.1 thousand m*ha in the phase of earing
— by 10.4 thousand m*ha. An intensive accumulation of plant dry weight was observed acccordingly.

The analysis of the photosynthetic potential of spring wheat plants showed that the maximum rate of photosynthetic
productivity was obtained in the variant with basic soil treatment with 10 t/ha "Bioproferm" organic fertilizer produced by
the method of the accelerated biological fermentation, with a content of trivalent chromium (540 mg/kg) and spraying the
plants during vegetation with liquid organic fertilizer "Biochrome" in a dose of 5 l/ha, produced by cavitations, and 3.2
million m%ha days 1.3 million m*ha days longer compared to the control and 1.0 million m*ha days more compared to the
variant with the introducing N;,0PgoKgo.

Studies have found that organic fertilizers significantly influenced the formation of net productivity of durum spring
wheat photosynthesis. Thus, on average for four years of the study, in the phase of tillering — booting, this figure ranged from
2.6 g/m® per day (in the variant without fertilizer application) to 4.9 g/m” per day (in the variant of application of
"Bioproferm" — 10 t/ha and "Biochrome" — 5 1/ha).

Key words: spring wheat, modern technology, "Bioactive", "Bioproferm", "Biochrome", trivalent chromium, photosyn-
thesis productivity.
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