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YcTaHOBIICHO, 4TO ChepUIHOCTD 3epPHA TPUTHKAIE U3MEHSIIACH HecyliecTBeHHO u coctaBmia 0,54-0,58 B 3aBucuMOCTH
oT coprTa.

B 3epue TpuTHKane MeX1y [UIONIAABI0 BHEIIHEH TOBEPXHOCTH U 00BEMOM 3¢pHOBKU YCTAaHOBJICHA IIpsSMast CUJIbHAsK KO-
ppensunonHas ces3b (r = 0,97 £ 0,02).

KarwueBble ¢jioBa: TpyUTHKANE, COPT, AJIMHA, IUPUHA, TOJILHMHA, 00bEM, TUIOLIAIb, CPEPUUHOCTD.

Geometric characteristics of triticale grain depending on a variety

V. Liubych, V. Zhelyezna, I. 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 aresult 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 -9 mmy; 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 42, Al 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 (HIP,s = 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 (HIP,s = 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 mml) 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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Haoitiuina 10.04.2018 p.

YK 631.86:633.11

BYHYAK O.M., kanj. c.-T. HayK
Tooinbcovruil Oeporcasruli azpapro-mexHiunull yrisepcumem
vermos2011 @ukr.net

BIIJIMB OPTAHIYHUX JOBPUB, BUTTOTOBJEHUX 3A HOBITHIMHA
TEXHOJIOT'ISIMH, HA ITIPOAYKTUBHICTh ®OTOCUHTE3Y
HIMEHUII APOI B YMOBAX 3AXTTHOTI'O JIICOCTEITY

[TpeacTaBiaeHo TEOPETHUHMI MiJX1A 0 BUBUEHHS BILJIMBY OPraHiyHux A00PHB, BUFOTOBJIEHMX 38 HOBITHIMH TE€XHOJIOTI-
sIMH, Ha (POTOCHHTETUYHY HIsSUTbHICTB POCIHMH HIICHULI sipoi copTy Yano B ymoBax 3axinHoro Jlicocrermy.

BcTaHoBIEHO, IO BHECEHHSI OPraHiuHMX JOOPHB, BUTOTOBJICHHX 32 HOBITHIMH TEXHOJIOTISIMH, CIPHSIIO 301bIICHHIO
[J1011{ JIMCTKOBOI MOBEPXHI MILEHULUI PO, NOPiBHAHO 3 BapianTamu 06e3 Tx BHeceHHs. Y cepeanbomy 3a 2013-2016 pp. Haii-
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MOTYKHILIMH JIMCTKOBUH anapar (GopMyBalM POCIHHHU Y BapiaHTi BHeceHHs noOpuBa bionpodepm (10 1/ra) i3 36anancoBa-
HUM YMiCTOM TPUBAJIEHTHOTO XPOMY Ta OONPUCKYBAHHS POCIMH y (pa3y KYLIIHHA-[IOYATOK BUXOLY Y TPYOKY pifikum opraui-
uHuM 100puBoM Bioxpom (5 a/ra). Y upomy BapiauTi mioia JMCTKOBOI NOBEPXHI pocauH y a3y kyuiinns Oyna na 10,8 tuc.
M?/ra GiBIIOKO TOPIBHIHO O KOHTPOIIO, ¥ a3y MouaToK BHXOAY B TpyOKy — Ha 8,1 THC. M/ra, y dasy konociums — Ha 10.4
e, MY/ra. Ty BiaGyBanocs, BiAMOBiAHO, 1 HAHIHTEHCHBHIILE HArPOMAIKEHHS POCTUHAMM CYXOi MACH.

Ananiz BenuuuHy (OTOCHMHTETHYHOIO MMOTEHLialy POCIMH NLIEHHMLI APOi MoKas3as, 1O MakCUMallbHUi nokazuuk OI1
OTPHMAHO Yy BapiaHTi 3 BHECCHHIM MiJ{ OCHOBHUH 00po06iTok IpyHTy 10 T/ra opranitnoro mobpusa bionpodepm, BUroTOBIE-
HOT'0 MEeTOJIOM ITPUIIBU/IIIEHOI 0i0JIOTiUHOI (hepMeHTallii 3 YMICTOM TPUBAIEHTHOTO XpoMy (540 MI/KT) Ta 0GHpUCKYBaHHS
POC/MH Mia yac Bererauii pigKuM opraHiuHuM J00puBoM Bioxpom y 1031 5 si/ra, BUTOTOBIEHOrO METOAOM KaBiTaii, — 3,2
MIH M%/ra i, o Ha 1,3 M M>/ra 16 Gibie MOPiBHAHO JI0 KOHTpoJIFo 1 Ha 1,0 MaH M%/ra ni6 Ginbire TOPIBHSIHO JI0 Bapia-
HTa 3 BHeCeHHAM NPy K.

Hammmmu mociimpkeHHSAME BCTaHOBJICHO, 10 BHECEHHST OPTaHIYHUX JOOPUB CYTTEBO BIUIMBATIO Ha ()OPMYBaHHS HHUCTOT
MPOJIYKTUBHOCTI (OTOCHHTE3y pOCIHH MINeHuIli TBepaol spoi. Tak, y cepeAHBOMY 3a YOTHPU POKH JOCHiKEHHS, ¥ dazy
KyIUHHI-BHXIJ] ¥ TPYOKY JaHuii OKa3HIK BapifoBaB Bij 2,6 I/M 3a 106y (Ha BapiaHTi 6e3 3acTocyBanHs Jo6pHB) 10 4,9 /M’
3a 100y (Ha BapianTi BHeceHHs bionpodepmy — 10 1/ra + bioxpom — 5 i/ra).

Kuarouosi cnoBa: mmieHuns sipa, HOBiTHI TexHouoril, bioaktuB, bionpodep™m, TpHBaJICHTHUH XpOM, MPOLYKTUBHICTH
(dbotocunresy.

HocTanoBka npodaeMu. BpokaiiHicTh pOCIUH, IEPE/YCiM, BU3HAYAETLCS PO3MIipaMH Ta MPOJIyK-
THUBHICTIO (DOTOCHHTETHYHOTO artapary, KU y Tporieci pocty i pO3BUTKY POCIHH Ma€ sIkoMora MIBH-
JUIIC JIOCSTATH OLITHMAIBHOTO 1moKa3zuuka. OHUM i3 (HaKTOpiB, IO PEryIIIOE BEJIUUNHY IO acuMi-
JAIHHOT ITOBEPXHI, € PEKHUM KUBJIEHHS POciauH. ToMy B mepio Beretaii KyJabTypH HEOOXiTHO CTBO-
pIOBATH HAMCIIPUSTIUBIII YMOBH KUBICHHS JIsi (GOPMYBAHHS POCIUHAMHU ONTHMATBHOT IO JTUCT-
KOBOT'O amapary Ta e(heKTHBHOI (POTOCHHTETHYHOI MisULTbHOCTI, TOOTO OMHICIO 3 MOXKIHUBOCTCH 30171b-
HICHHS MPOIYKTUBHOCTI MIICHUL APOi € YAOCKOHAICHHS arpOTEXHOJIOTIYHUX 3aX0/iB, 30KpeMa, YMOB
kuBneHHs [1, 2]. Tomy mocmimkeHHS mpoOaemMu 3011bIICHHS MPOAYKTUBHOCTI (POTOCHHTE3Y arpolie-
HO3Y NUICHHUL ApOi copTy Uai0 Ha OCHOBI 3aCTOCYBAHHS OPraHiuHUX JOOPUB, BUTOTOBJICHUX 3@ HOBI-
THIMH TEXHOJIOT1sIMY, B yMOBaXx 3axigHoro JlicocTenmy € akTyaJlbHUM.

AHani3 ocTaHHiX AocaizKeHb i my6aikanii. BijjoMo, 110 arpoTexHivHi IPUHOMU BUPOILLYBaHHSI
CLITBCBKOTOCTIONAPCHKHIA KYJIBTYpP, B TOMY YHCII 1 MILCHAULI Spoi, CTBOPIOIOYHN MEBHI YMOBU 30BHILI-
HBOT'O CEPCIOBHUINA, 3HAYHO BILIMBAIOTH HA TIPOJIYKTUBHICTh OTOCUHTE3Y KyIbTYpH [3, 4, 5].

Cepe mpHifOMiB arpoTeXHiKM BUHATKOBE 3HAYEHHS MAlOTh arpo3axo/id, ki CIIpsiIMOBaHi Ha GoTo-
CHUHTETHYHY JUsUIBHICTh pociinH. TaKuMH arpo3axojiaMu, KpiM CTPOKiB CiBOM i HOPMHU BHCIBY, € 3aCTO-
CyBaHHS B CHCTEMI yIOOpEHHs OpraHiyHuX JOOpPUB, BUTOTOBICHUX 32 HOBITHIMH TEXHOJOTisIMH. Bka-
3aHi IPUHOMY B TMOJIATBIIIOMY BH3HAYAIOTH BECh TEXHOJIOTIYHHMU KOMIUIEKC pobit. Ha 11e BKazyioTh
Oararo JocaigHuKiB [4, 5, 6].

O0car indopmamnii mpo y4acTh XpoMy B MeTabOMi3Mi POCITUH, AKWH BU3HAYAE BIUIMB ITLOTO MiK-
poeleMeHTa Ha MPOXYKTHUBHICTD 1 AKICTh CUTBCBKOTOCTIONAPCHKUX KYIBTYP, AY)KEC OOMEKCHU SIK Y
BITYM3HSHIM, TaK 1 3apyOixHiit niteparypi [7, 8,9, 10, 11].

3rigHo 3 miTepaTypHUMH NTaHUMH, XPOM BiZlirpae pojib cTadimizaTopa MOJICKYN HYKICTHOBUX KHC-
JIOT B 1X mpOCTOPOBiM KOHDIrypailii i BKIIOYAETHCS Yepe3 rPyIH HYKICOTHJIIB B CKa mporeinis [12,
12, 14]. Bizoma ygacTh XpoMy B aKkTHBi3allli OKHCHIOBAILHO-BiTHOBHUX (GepmeHTiB [15, 16, 17]. Bin
Oepe ydacTb B Ipollecax JMXaHHs 1 (OTOCHHTE3Y, CTUMYJIIOE YTBOPEHHS 1 OKHCICHHS acKOpOiHOBOT
kucioTd. barato gocaigauki [18, 19] BBaXKarOTh, IO 3’€THAHHS ILIECTUBAICHTHOI'O XPOMY TOKCHYHI
yepe3 BUCOKY OKHCHIOBAILHY 3AATHICTh B TIOPIBHSIHHI 3 TPUBAJIEHTHUMH 3'€ JHAHHSMH 1THOTO eJIeMEH-
Ty. Tol sSIK TpUBATICHTHUH XpOM MMO3UTHBHO BIUIMBAE Ha YIBTPACTPYKTYPY XioporacTis [20].

IcHYIOTh JaHi PO y4yacTh XPOMY B MPOIECcaX 3aCBOEHHS MOJCKYISAPHOTO a30Ty 1 BYTJIeio. 3011b-
IIICHHS BMICTY a30Ty B 3€pHi ropoxy BiAOyBallocs 3a paxyHOK 3pOCTaHHsS a30Todikcallil iHOKyIb0oBa-
HUX POCJIMH 3@ BHECCHHS XPOMY JI0 IpYyHTY. B LIMX JIOCHIIKEHHSAX CIOCTEPIranocs npucKOpeHHs po3-
KJIaJaHHg OPTaHIvHOI PEYOBHHY 1 301IbIICHHS IIBUIKOCTI MpoLecy HiTpuiKalii B IpyHTI 32 BHSCCHHS
Xpomy B J103i 5 Mr/kr rpyury [21, 22, 28]. AKTHBI3yIOUN psiJ| peakilifi OCHOBHOTO OOMiHY, XpOM MOXE
CIIPHUATH 301IBIIeHHIO O1oMacu pociinH [23, 24]. Tak, Oyi10 BCTaHOBJIEHO, IO XPOM B HU3BKHUX KOHIE-
HTPAIlISAX [O3UTUBHO BILIMBAE HA PICT POCIUH B JIOCHIJIAX 3 KAPTOILIEIO, BIBCOM, alleJIbCHHOBHUM JIEPE-
BoM [20, 21]. Lle# MikpoeleMeHT, BHECEHHI B IPYHT Yy BHUIJIAAI TaKHUX 3'€IHAHB K XPOMIT, OKCHI a0o0
¢docdar xpomy, IPUBOANB JIO 30UTBIIEHHS YpOKalo, X04a BHECEHHS HOT0 y BWTIISAI HAMOLIBIT Po3-
YHUHHUX COJICH, TAKMX K XpOMaTd 1 O1XpOMaTH, CTUMYIIOBAJIO PIiCT POCIHH JIMIIE 32 HU3bKAX KOHIICH-
Tpamii 1 MpuUrHiTyBasio 3a BHCOKUX [23]. V mociigax 3 KyKypya3010 HU3bKI KOHIIEHTpAIlii TPUBAJICHT-
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HOI'O0 XpOMY B YMOBAaX HEJIOCTATHLOIO 3a0C3I1EUCHHS 3aJ1i30M MO3UTUBHO BIUIMBAJIM HA POCJIMHM 3a-
BJISIKK 3POCTAHHIO JOCTYITHOCTI aKTHBHOTO 3aiiza [24, 25].

Heski y4eHi BBa)XXAIOTh, IO CIIIJ BpaXOBYBAaTH PicT KopeHs. KopiHHS B meplry 4epry B3aeMOJIIE 3
XpOMOM 1 3a3BWYail HarpoMaJpKye HOro OiTkINe, Hi’K HaJ[38MHI YaCTHMHW POCIHH. XPOM y BHCOKHX
KOHIICHTpAIIisIX CIpaBJIse BILUTUB He JIMIIEC Ha JOBXKWHY KOPIHHS, ajle i Ha CTPYKTYpY KOpeHeBol cHuc-
TeMH B LIUIOMY. Y psAdi JOCTiAIB BiH CTUMYJIIOBAaB i PO3BHUTOK 32 JaTepaJbHUM THIIOM, CIIPHSAB YTBO-
PEHHIO KOMITAKTHOTO KOPIHHS, aJie IITbHICTh KOPEHEBUX BOJIOCKIB CKOpouyBanacs [26].

VY nocnigax 3apyOiKHUX BYeHHX [27, 28] 3 BUKOPUCTAHHAM HeBeauKoi KimbkocTi CrO; B yMOBax
KHCIOT peakuii cepeqoBUILa BifOyBanocs 301MbIICHHS 3aralbHOi cyXoi Macu KOpPiHHS Ta POCIUH B
MOPIBHSHHI 3 JOHOBUM BapiaHTOM.

Y CHIA, B kpainax 3axijnol €Bponu, a B OCTaHHI poku i B YKpaiHi 3HAUHOI yBaru Ha/1al0Th J10C-
JIJDKEHHSM 13 3aCTOCYBAHHAM B aJaNTHBHO-TAHAMA(THUX TEXHOJOTISAX BUPOIIYBAHHS ClIBCHKOTOC-
1I0/APCHKHUX KY/IBTYD TPHBAICHTHOrO XpoMy. Oro BBAXAIOTh OJTHUM i3 KHTTEBO HEOOXIAHHX elIeMe-
HTIB JJIs1 TOBHOIIIHHOTO POCTY W PO3BUTKY POCITHH, XapuayBaHHsI JIIOZIeH i TOiBIII TBapuH [6, 29].

Jns nocsArHeHHS 1€l MeTH HeoOX1THO, 00 OpraHi3M JIIOIUHY 30aradyBaBcs MPOIYKTaAMU Xap4ay-
BAHHS POCITHHHOTO IIOXOMKEHHS, BUPOLICHAMH HA IPYHTAX 3 yMicTOM HeobximHol kimbkocti Cr', a
palfioH roaiBii OyB 3a0e3MeUeHU UM MikpoereMeHToM [6, 29].

Bueni 1 ¢axiBii acorranii «biokonsepcisa» (M. IBaHo-PpaHKIBCHK) pO3POOMIN TEXHONOTIIO IIPHUILI-
BUALICHOT Oionoriunoi ¢epMenTamii BiAXOAiB TBAPMHHULIBEKUX KOMIUICKCIB 1 Taxo(palpuk, ska IpyH-
TYETHCS HAa KOMIUICKCHHMX JOCIIHKCHHSAX 1100 YI0OCKOHAJICHHS BIJIOMHX TEXHOJIOTIH Oiojioriunol ¢e-
pmentauii y CIIIA, 3axiauiii €Bpori, Pocii Ta iHmux kpainax [6].

Binomo, 110 mignpuemMcTsa 3 BUPOOHUIITBA MIKIPH OTPUMYIOTH 3HAYHY KIJIBKICTh BiJIXOJIB — Mi3/I-
pH — OIHIKIPHOTO YKUPY Ta BiAXOJIB NEPBUHHOrO OOPOOJISIHHS NIKIPH, & TAKOXK 0Cajly OUUCHUX CIO-
pya. Li Bigxoau micis HAIEKHOTO TIepepoOIeHH MOXKHA €(PEKTUBHO 3aCTOCOBYBATH JIJISI TIOJTITIIIIEHHST
POIIOYOCTI TPYHTIB 1 301IbIIEHHS BPOKAHHOCTI CLTLCHKOTOCIIOAAPCHKUX KYIBTYp. 30KpeMa, TakKi op-
ragiygi qoOpuBa 6araTi Ha OpraHiyHi PEYOBHUHU 1 TAKHil KUTTEBO BaXKIMBHI €IEMEHT SK TPHUBAJICHT-
HUit Xpom.

BpaxypaBim Ki1iMaTHIHI Ta €KOJOTITHI YMOBHU MicIlst postamnyBaddsg T30B ,,Ceit mkipu” (M. bo-
JICXIB) 1 BIPOBAIKCHI acoIlialielo «bioKOHBEPCisa» TEXHONOTI] mepepoOICHHS BIIXOIIB TBAPUHHUIITBA
Ta nraxodadpuK, HAMH CIIIBHO PO3POOJICHO, 3aIIaTCHTOBAHO Ta BIIPOBAJKCHO Y BUPOOHHUIITBO TEX-
HOJIOT110 nepepoOIsiHHS Bi/IXO/IIB LIKIPSHOrO BUPOOHUIITBA 1 OCa/ly OUUCHUX CIIOPY/ METO/IOM IMPHUILI-
BuIIeHo1 6iosoriunol Gpepmentartii (marent Ne33611).

OcCKiJIbKM HAYKOBHX JIOCIIJIKCHb 3 BUPOOHMIITBA 1 3aCTOCYBaHHS OPraHivYHUX JOOPUB 3 YMICTOM
TPUBAJIEHTHOTO XPOMY Y TEXHOJIOTISIX BHPOIILYBAHHS CLIBCHKOTOCHOIAPCHKHX KYJIBTYP B YKpaiHi
BKpait Mao, a y 3axigHomy Jlicocreny npakTHYHO HIXTO HE BUKOHYBAB, HAMH OYyJI0 pO3pOOIICHO TEX-
HOJIOT'I}0 BHPOOHHIITBA OPraHiYHHX JOOPHUB 3 BiIXOIIB IIKIPIHOrO BUPOOHHUIITBA Ta OCATy OYHCHHX
CTIOpY MeTOIOM GioIoridnoT (hepMeHTALT i3 36aTaHCOBaHIM BMicToM MikpoezeMmeHTy Cr'* i TexHO-
JIOT1I0 BUPOOHHMIITBA PIIKOTO OpraHiyHoro 700puBa bioxpoM MeToaoM KasiTarlii [29].

HaifBumni Bposkal CiTECBKOTOCTIONAPCHKUX KYJIBTYP 3 BUCOKMMH SIKICHIMH MOKa3HUKAMH MO>KHA
OTPUMATH Y IMOCiBaX 3 ONTHUMAIBHOK ILIOMICIO JIMCTKIB, ONTUMAIBLHUM IIporiecoM ii (popMyBaHHS i
CTPYKTYpOIO. [HTEHCUBHICTBL POCTY JIMCTKOBOT NOBEPXHI T2 GOPMYBAHHS BUCOKOIO (POTOCUHTETUUYHO-
r'0 TMOTEHIIay JIMCTKOBOT MOBEPXHI, HArPOMa/PKEHHSI CyXHX PEYOBUH POCIMHAMH, 3HAYHOIO MipOIO
3aJIeKAaTh BiJj OOIPYHTOBAHOCTI TEXHOJIOII BUPOIIYBaHH, sIKi 3a0€311CUyI0Th TPUBAJIILLY POOOTY JIUC-
TKOBOTO amapary [3, 4, 5].

OpHaK, JIOCII/PKEHb 3 BUBUCHHS BIUIMBY OPTaHIYHUX J[0OPHUB, BUMOTOBJIICHUX 34 HOBITHIMU TEXHO-
JIOTisIMH, Ha (POTOCHHTETHYHY JisUIbHICTE arpolleH03Y MIIEHHUII Apoi B YKpaiHi He BUKOHYBAJIH.

Meta gocrikeHHsI — BUBYNTH BIDIMB OPTaHIYHUX JOOPHB, BUTOTOBICHUX 32 HOBITHIMHU TEXHONOTIS-
MH, Ha POTOCHHTETHYHY AisUTBHICTH POCIIMH MIICHUII sipoi copTy Yamo B ymoBax 3axigHoro Jlicocrerny.

MarepiaJ i MeTonuka jociijzeHHs. [1omp0Bi i 1a0opaTOpHi JOCTIIKEHHS BUKOHAHO YIIPOIOBK
2013-2016 pp. Ha gocmigHoMy Tomi [TomiabChbKOTO MEep)KaBHOTO arpapHO-TEXHIYHOTO YHIBEPCHUTETY.
[pyHT AOCHIHOT AUIAHKM — YOPHO3EM THUIIOBHMIl BAXKKOCYIJIMHKOBOIO TPAHYJIOMETPUUHOIO CKIALY,
XapaKTEePU3YEThCS TAKUMH arpoXiMiYHUMU MokasHukamu: pH — 6,5-6,8, ymict rymycy (3a Tropinum)
—4,12-4,34 %, 3abe3ncueHHs a30Ty IO JIETKO rijpoiizyerbest (3a Kopudinbaom) — 116-124 mr/kr py-
xomoro ¢ochopy (3a Unpikorum) — 86-91 mr/kr, odminHOTO Kajito (3a Uupikosum) — 127-168 mr/kr
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rpyHTy. 3arajibHa ioma JijasHky 60 M2, 06mikoBa 45 M. Po3MillleH s AUIAHOK CUCTEMATHYHE 3a 40-
THPUPA30BOTO TIOBTOPEHHSI.

V nocnini BUBYaiH BIUIHB opranigHoro goGpusa Biompodepm (ymict Cr*® 540 mr/kr) Ta peryms-
Topa pocty pocinH Bioxpom (ymict Cr* 5.4 Mr/i), oTprMaHNX 3a PO3POGIICHOIO i 3aIIATEHTOBAHOK
HaMH TexHoJoriero [28], Ha MPOAYKTUBHICTh POTOCUHTERY MIIeHUI poi copty Yamo. OpraniuHi go-
o6puBa bionpodepmM i bioaktup Ta MiHepaiapHi g06pHBa ¥ hopmi NixPgoKg), BHOCHIN MM OCHOBHHM
00poOITOK IPYHTY, bioxpoM — mix yac Bererarii MireHUI sipoi copty Yago.

IToroaHi yMOBH B POKH JOCTIIKEHHS BiIPI3HUIACH MK cOOO0FO, IO a0 3MOTY OIIIHUTH BIUIHB
PETYISTOPIB POCTY HA PICT i PO3BUTOK POCIUH ITIICHULI SPOT.

ArporexHika BUPOIIYBaHHS TINCHHUII SIPOT — 3aralibHONpHUitHsATa Juis yMOB 3axijHoro Jlicocremy
VYxpaiuu. CynyTHi JOCTIKCHHS 1 CLIOCTEPEKCHHS BUKOHAHO 32 3arajbHONPUUHSTUMU METOJIUKAMU
(30, 31, 32].

OcHOBHI pe3yJanbTaTu aociaigxennsa. GopMyBaHHs BPOXKAIO MIICHUIT PO — CKIAJHUI MPOIICC,
SIKMIA 3aJIEKUTH BiJl PaKTOPIB HABKOJIMIITHROTO TIPUPOIHOTO CEPEOBHINA Ta O10JOTIYHHX 0COOIMBOC-
Tel pOCTy ¥ PO3BUTKY POCIIHH.

YinpHe MicIle TIpH IbOMY HAIEXKHUTH ITpoliecaM (popMyBaHHS ILIOIII JTUCTKOBOI moBepxHi. [Ipo 3amex-
HICTh BPOXKAIHOCTI 3epHA BiJl BEIMYMHN ACUMLTIOI0YOT TOBEPXHI 3a3HAYAFOTh P MOCTIAHUKIB [2, 4].

ITo3uTrBHA POIH TPHBAICHTHOTO XpoMYy (Ha BIIMIHY BiJ IIECTUBAJICHTHOI0) Y O10XIMIYHHX IpO-
necax (yHKIIOHYBaHHS POCIHH BUCBITIICHA B Ipansx OaraTbox 3apyOikHux aBTOpiB [7, 8, 9]. 3okpe-
Mma, y mpaigsix A. Xeninra (1976) Bij3HaueHO BaXKIMBY POJIb TPUBAJICHTHOIO XPOMY B HOKPAICHHI
(oTocHHTE3y POCIIUH JbOHY, MIICHUI, PUCY, BiBCA, KYKYPY/13U, KBAcOJIi 1 301iIblIeHH] 1X BposKkaiHOC-
1i. L{i qaHi mATBEpHKEHO | HATIIMME JTOCITIKEHHIMH.

Hamu BcranosjieHo, 1m0 Ha (JOpPMyBaHHS ILIOLI JIMCTKOBOI MOBEPXHI mieHMIll sspoi copry Yamno
3HaYHO BIUIMBAJIM OpTaHidHi JJOOpUBA, BUTOTORIIEH] 32 HOBITHIMH TEXHOJIOTiSIMH (Tadur. 1).

Ta6mmus 1 — [lnowa aucTkoBoi noBepxHi muennui sipoi copry Yano 3anexno Bia ynoopenust opraniunumu a00pusa-
MU, BUTOTOBJIEHUMU 32 HOBiTHiMM Texnogorismu (2013-2016 pp.), THe. v2/ra

Bapiant ®aza pocty il pO3BUTKY POCIIUH
. . MOYATOK BUXOLY . MOJIIOYHO-BOCKOBA
JOCITi Ly KYI[HHS KOJIOCIHHS .
y TpyOKy CTHUTJICTD
be3 106puB — KOHTpOIIb 8.9 16,8 28,1 14,9
Brecenns Ny Py Ky 9.7 18.6 374 16.5
Buecenns Ny, Py Ky + bioxpom — 5 s/ra 12,6 19,7 39,2 17.4
Buecenns bioaktus — 10 T/ra 16,7 22.8 44,7 18.9
Buecenns bioaktus — 10 1/ra + Bioxpom — 5 n/ra 18.8 23,1 46,2 19,0
Buecenns bionpodepm — 10 1/ra 19,2 24.5 46,8 19,2
Buecenns biompodepm — 10 t/ra + Bioxpom — 5 n/ra 19,7 249 47,5 19.8
HIP 5 0,87 1,24 2,26 1,72

B cepemHpoMy 3a pokr JOCTIIKEHHS HARIOTYKHIIINN JIUCTKOBUH anapat (GOpMyBaId POCIUHHA Y
BapianTi, A¢ BHocwiIn n00puBo biompodepm (10 1/ra) i3 30amaHcoBaHUM YMiCTOM TPUBAJICHTHOT'O
XpoOMy Ta OONPHUCKYBAIM POCITMHU y a3y KyIIIHHS—IIOYATOK BHXOIY y TPYOKY PIOKHM OpPraHIYHHM
Jno6puBoM bioxpom y 1031 5 si/ra. Y ¢asy KylliHHS KyJIbTYpHU [UIOIA JIMCTKOBOT MOBEPXHI pociuH Oy-
na na 10,8 Trc.M>/ra GiNbLIOK MOPIBHIHO 10 KOHTPOIIO, y (hasy MOYaTOK BUXOLY Y TPYOKY Bimmosia-
1o — na 8,1 tuc.m/ra, y a3y kojocinnus — Ha 10,4 Trc.M*/ra G6ismion. OTKe, cepe;] BapiaHTiB JI0CIi-
Jly HalBaXXJIMBITUMH (AKTOPaMH, TII0 BILIMBAIOTH HA (hOPMYBaHHS aCHMIJISIIIIITHOT MOBEPXHI TIIIEHHUIT
SPOIi, € TIOKUBHUN PEIKUM TIPYHTY, SIKHI 3HAYHO IOJIIINYBAIH OpPTraHiuHi JJOOpUBa i3 30a1aHCcOBaAHUM
YMICTOM TpHBaJeHTHOr0 XpoMy. Ha mepios ¢a3u KOJOCIHHA KynbTypH ONTHMANIbHA IIIOIA JTUCTKOBOT
ToBepXHi cranosmia 47,5 THe. M/ra.

BakauBUM MOKa3HUKOM acCHMITIAIIIHOI DiSTBHOCTI B TTOCIBAaX € TAKOXK YHCTA MPOAYKTHBHICTE (ho-
tocuuTesy (UI1D), mo xapakrepusye iHTCHCHBHICTE HATPOMAIKEHHS CYXUX PECYOBHH BPOKAEM YITPO-
OB 100K 3 po3paxyHKy Ha 1 M> IMCTKOBOT oBepXxHi pociuH [1].

CrisibHO 3 BeJMUUHOIO (oTocuHTeTruHoro noreuuiany (@II) y dopmyBaHHi BUCOKOIPO/YKTUB-
HUX arpo0ioleHo31B MIICHUL BaXKIUBY POJb BiTirpae MpogyKTUBHICTE POTOCHHTE3Y. OIHUM i3 ITOKa-
3HUKIB, SKHI XapakTepu3ye poOoTy (GOTOCHHTE3YIOUOTO arapary, € YNcTa MPOAYKTHBHICTE (DOTOCHH-
tesy (UTD) [2, 3].
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Hamu BcTaHOBIEHO, LIO 32 MEPioj AKTUBHOI Bereralii nuieHuui spoi copry Yaao dorocuHTeTny-
HUH TTOTEHIiT Ta YACTa TTPOJAYKTUBHICTh (DOTOCHHTE3Y POCIIHH 3MIHIOBAIHMCS 3AJIEXKHO BiJl BHECEHHS
OpPraHiYHUX JOOPHB, BUTOTOBICHUX 32 HOBITHIMH TEXHOJOTISIMH (Ta0IIL. 2).

Ta6muist 2 — Biuiue opradHiuyHux 106puB i3 36a1aHCOBAHHM YMiCTOM TPHBAJIEHTHOIO XPOMY HA NMPOIYKTHUBHICTH (o-
TOCHHTE3y Poc/auH nuenuui sipoi copry Yamo (2013-2016 pp.)

. ®dorocunTeTHuHMI | YucTa NpoAyKTHBHICTb POTOCHHTE3Y POCIIMH,
Bapiant . . 2
- MoTeHLian nociBiB, r/m” 3a 100y

pocAy MITH M Ta/71i6 KYITIHHS — BUXiJ B TpYOKY | BUXiZ B TpyOKy
be3 100pyB — KOHTPOJIL 1,9 3.1 1,2
Buecennst N oo Pgo Kgo 2,2 3,5 1,4
Brecennst Ny, Pgg Kgo + bioxpom — 5 ni/ra 2.4 3.9 1,6
Buecenns bioaktus — 10 1/ra 2.8 4.5 1,7
Buecenus bioaktus — 10 1/ra + Bioxpom — 5 5i/ra 3,0 4,7 1,8
Brecenns bionmpodepm — 10 1/ra 2.9 4.6 1,8
Buecenus bionpodepm — 10 1/ra + Bioxpom — 5 si/ra 3.2 4.9 1,9
HIPys 0,16 0,24 0,09

AmHani3 BenunuuHA (HOTOCHHTECTHYHOTO MOTEHIIATy POCTHMH IMIISHUIl Apoi [M0Ka3as, 10 MaKCHMa-
npHUHA noka3Huk OII oTpuMaHo y BapiaHTi 3 BHECECHHSIM Il OCHOBHHUE 00po6iTok rpyHTY 10 T/Ta op-
ranivnoro jo6pusa biompodepm 3 ymicTtom TpuBaneHTHOro xpomy (540 Mr/kr) Ta oONpHCKYBaHHS
POCIHMH T Yac BereTallii piiKiuM OpraHivHUM noO0puBoM bioxpoMm y mo3i 5 m/ra, — 3,2 MiH M>/ra nio,
o Ha 1,3 mun mM*/ra 16 Giibine nopisuaHo 10 KOHTPomo 1 Ha 1,0 Mian M*/ra ai6 Ginbiue nopiBHAHO
110 BapiaHnTa 3 BHeCeHHSIM N150PgoKsgo.

Hamumu 1ociiipKeHHAME BCTaHOBJICHO, 1[0 BHECCHHS OPraHivyHUX JJOOPUB CYTTEBO BILIMBAJIO HA
(hopMyBaHHS YUCTOI MPOYKTHBHOCTI (DOTOCWHTE3Y POCIIHMH MIIEHHII! TBepAoi apoi. Tak, y cepeaHpo-
My 3a YOTHPH POKH JOCHIKCHHS, Y (a3y KYIIIHHS-BUXIJ Y TPYOKy ICH MOKa3HWK BapiroBaB BiJi
2,6 /M 3a 100y (Ha BapiaHTi Ge3 3acToCyBaHHs J0OpHB) 10 4,9 r/M° 3a 106y (Ha BapiaHTi BHECEHHS
Biompodepmy — 10 1/ra + bioxpom — 5 11/ra).

V (asy TpyOKyBaHHI—TIOYATOK KOTOCIHHS BHSIBICHO 3MCHIICHHS mokasHuKa UIID 10 1,2 r/m” 3a
no0y Ha koHTpom i 10 1,4-1,9 /™M 3a no0y B yCiX BapiaHTaxX 3aCTOCYBaHHS TOOPHE, IO, MOXKIUBO,
OB’ 3aHO 3 aKTUBHUM POCTOM POCIIMH HILEHUI TBepAOl SApoi y mel mepiom.

BucnoBku. 3actocyBanus opraniuyHoro jo00pusa bionpodepm, BUrOTOBICHOIO METO0M 0i0JIOTI-
9HOi (hepMenTarrii, i3 30alaHcCOBaHUM YMiCTOM TPHUBAJIEHTHOTO XPOMY TIiJl OCHOBHUH 0OPOOITOK I'pyH-
Ty y 11031 10 T/ra Ta pigKoro opraHiyHOTro JI00pHBa BioXpoMm, BUIOTOBICHOIO MECTOJAOM KaBitailii, y
21031 5 ji/ra iz gac BereTarii poCIHH TIIIEHHII sIpoi 3a0e3MeunIo MPUPIiCT IO JIMCTKOBOT MTOBEPXHI
pocimn. V hasy kyminmst Bona Oyia Ha 10,8 Tre. M>/ra GiIBIIO0 TOPIBHSHO [0 KOHTPOIIO, y (asy
II0YaTOK BHXOZy y TpYyOKy Oyna Gimburoro Biamosimao Ha 8,1 THc. M*/ra, y (asy KOIOCIHHSI — Ha
10,4 trc. M*/ra. [Toka3HUK GOTOCHHTETHYHOrO TOTEHIiATy JOCAT y I[hoMy BapianTi 3,2 MitH m/ra Jii0,
IO COPHSIUIO HaHIHTCHCUBHINIOMY HAIPOMAaDKEHHIO CYXHX PEYOBHH IOPIBHSHO 3 KOHTpoJjieM. Hamu
OyAyTh NPOIOBKEHI TOCTIIKEHHS 3 BUBYCHHS ICIAIli BHCCCHUX OPraHIYHUX MOOPHB Ha ypOXKaii-
HICTh HACTYITHUX KYJBTYP B CIBO3MiHi.
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Bausinie oprannuecknx yIo0penuii, N3roToBJIEeHHBIX 10 HOBEHIIIMM TEXHOJIOTHAM, HA TPOAYKTHBHOCTL oTocH-
HTe3a MIIeHNIbI APOBOii B ycaoBuAx 3anaxHoii Jecocrenu

A.M. Bynuax

TIpezncrasieH TeopeTNUECKN MOIXO K U3YHIEHUIO BIHSHUS OPraHUYEeCKUX YIOOpEHHIT, H3TOTOBICHHBIX [0 HOBEHIIIM TeX-
HOJIOTHSIM, Ha (POTOCHHTETHYECKYIO JIETeIbHOCT PACTEHHH IIIICHAITBI IpoBOii copTa Yao B ycnoBusx 3anauoit Jlecocrerm.

VYcraHoBIeHO, UTO BHECCHHE OPTaHUIECKUX YI00PEHHI, N3TOTOBIEHHBIX M0 HOBEHIIIHM TeXHOJIOTHIM, CHOCOOCTBOBAIIO
YBEJIMYCHUIO IUIOMIAIN JUCTOBOH IMOBEPXHOCTU HIIEHUIBI IPOBOIl II0 CPAaBHEHHUIO ¢ BapuaHTaMn Oe3 uX BHeceHHS. B cpen-
HeM 3a 2013-2016 TT. MOITHBIA JTUCTOBOIT ammapaT GopMHUpOBATIM PACTCHUS B BapUaHTE BHECEHHS yIoOpeHus buomnpodepm
(10 1/r) co cbamaHCHPOBAHHBIM COLCP/KAHUEM TPEXBAJICHTHOI'O XpOMa M OLPBICKWBAHHUE PACTCHUH B (hase KYLLCHUS-HAYAIO
BBIX0JIa B TPYOKY >KMJIKUM OpraHHdecKuM ynoopenueM buoxpowm (5 11/r). B aTom BapuaHTe II0MIab JIMCTOBOM OBEPXHOCTH
pacrenuii B Qase Kymienus 6buta Ha 10,8 Thic. M2/ GOJIbIIE [0 CPABHEHIIO ¢ KOHTPOJIEM, B (a3e HAYAIO BBIXOAA B TPYOKY —
Ha 8,1 ThIC. Mz/l“, B (a3y konomenus — Ha 10,4 ThiC. M2/T. 31ech MIPOUCXOIHIIO0, COOTBETCTBEHO, U 00JIee HHTEHCUBHOE HAKOII-
JICHHE PACTEHUSIMH CYXOH MACChI.
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AHami3 BEINYUHBI (POTOCHHTETHYECKOTO MOTCHIMAIA PACTCHUH IILCHUIBI IPOBOI MOKA3al, YTO MAKCHMAJIBHBIN [1OKa-
3aresib OI1 mosiyueH B BapHaHTE ¢ BHECEHUEM MO/ OCHOBHY0 00paboTKy rnoussl 10 T/r opranuueckoro yaobpenus buonpo-
(epM, M3rOTOBJIICHHOrO METOJOM YCKOPEHHOH OMOIornveckoil (epmeHTaunu ¢ COAEPKAHMEM TPEXBAJCHTHOrO XpoMa
(540 Mr/KT) ¥ OTIPHICKUBaHNE pacTeHHil B MEepHO/] BEreTallu XHUIKAM OpraHuveckuM ynoopeHueM buoxpom B mose 5 a/r,
M3FOTOBJICHHOTO METOIOM KABHTALUH, — 3,2 MIIH M>/T CyTOK, uT0 Ha 1.3 MIH M2/T CYTOK GOJTbLIE 10 CPABHEHMIO ¢ KOHTPOJIEM
u Ha 1,0 Mt M2/r CyTOK 00JIblLIE M0 CPABHEHUIO C BApHAHTOM BHeceHUs N1i,oPgoKsg.

Hanmmu uccaemoBaHusAME yCTaHOBJIEHO, YTO BHECEHHE OpPTaHMIECKUX yA0OpeHHnil CyIecTBEHHO BIHAIO Ha (HOPMUPO-
BaHUE YUCTOH IPOJIyKTUBHOCTH (POTOCUHTE3a PACTEHMUI IIIEHUIIB] TBepao sipoBoid. Tak, B cpe/iHeM 3a deThipe roja uccie-
JI0BaHKs, B (pase KylIeHHA-BbIXOAa B TPYOKY JaHHbIN MOKa3aTe/ib BapuupoBan ot 2,6 /v B cyTku (B BapuaHte 0e3 rnpume-
HeHns yaoGpemuit) 1o 4,9 T/M B cyTKH (B BapHaHTe BHeceHus Buonpodepma — 10 T/r + BuoxpoM — 5 11/r).

KiioueBbie ciioBa: nmreHuIa spoBasi, HoBEHINe TEXHOIOTHH, bruoakTB, bromnpodepm, TpexBaleHTHbBIH XpOM, TIPOTY-
KTHBHOCTB (pOTOCHHTE3A.

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™ (Ct** 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 ,oPgoKso, 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 I/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 1/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,oPgoKgo.

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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