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DKS 2949 — 79.7 cm. The carrying out of the foliar nutrition by microfertilizers, the plant growth regulator and the bacterial drug
(factor of Visp foliar nuuition = 4-34 cm) contributed to an increase by 0.5-1.2 cm in the formation height of cobs. After having done
the foliar nutrition the attachment height of cobs was the following: Kharkivskyi 195MV —92.0 cm, DKS 2960 — 82.9 cm, DKS
2949 — 80.3 cm and DKS 2971 — 94.4 cm. When applying one dose of drugs (factor S; sp number of nutition = 2-75 ¢m) in the phase of
5-7 corn leaves the attachment height of cobs was: Kharkivkyi 195MV —91.2 cm, DKS 2960 — 80.9 cm, DKS 2949 — 79.3 cm
and DKS 2971 — 94.0 cm, while under the double application of drugs in the foliar nutrition, in the phase of 5-7 and of 10-12
corn leaves it was: Kharkivkyi 195MV — 92.8 cm, DKS 2960 — 84.9 cm, DKS 2949 — 81.4 cm and DKS 2971 - 94.9 cm. While
on the control, without the use of the foliar nutrition, the formation height of cobs was: Kharkivkyi 195MV - 81.2 cm, DKS
2960 — 77.4 cm, DKS 2949 — 74.5 cm and DKS 2971 — 89.7 ¢cm on average during three years of the research. The increase of
the formation height of cobs when using the foliar nutrition was 10.0 and 11.7 cm in the hybrid Kharkivkyi 195 MB, 3.5 and 7.5
cm in DKS 2960, 4.8 and 6.9 cm in DKS 2949, 4.3 and 5.2 cm in DKS 2971 in comparison with the control (without foliar
nutrition) when using the one-dose and double-dose of the foliar nutrition, respectively. The attachment height of cobs in the
hybrids of the early-ripe group ranged from 74.5 cm to 99.4 cm, it was 92.6-19.0 cm in the mid-early group of hybrids on
average during three years of the research. The hybrids of the mid-early group of ripening (the factor of Ajgp nybrigs = 4-52).
without the use of the foliar nutrition(control), had the following value for the attachment height of cobs: DKS 3472 — 104.5 cm,
DKS 3420 - 105.0 cm, Pereyaslavskyi 230 CH — 92.6 cm and DKS 3871 — 102.8 cm. After having done the foliar nutrition
(factor Vigp fofiar nutrition = 5-05 cm), the formation height of cobs increased by 0.7-1.1 cm and was 111.8 cm in DKS 3472, 110.9
cm in DKS 3420, 102.3 cm in Pereyaslavskyi 230V and 110.0 cm in DKS 3871. It is also necessary to note the change in the
formation height of cobs in the mid-early group of ripening of hybrids, depending on the number of the foliar nutrition (factor
S1SD number of wearmens = 3-20 cm). Thus, in particular, when applying one foliar nutrition in the phase of 5-7 corn leaves the
attachment height of cobs in the studied hybrids was: DKS 3472 — 111.3 cm, DKS 3420 — 109.9 c¢m, Pereyaslavskyi 230 CH —
100 .8 cm and DKS 3871 — 108.3 cm, while applying the double foliar nutrition in the phase of 5-7 and 10-12 corn leaves it was:
DKS 3472 — 112.4 cm, DKS 3420 — 111.8 cm, Pereyaslavlkyi 230V — 103.9 cm and DKS 3871 — 111.8 cm on average during
three years of the research. In the group of the mid-ripe corn hybrids, the attachment height of cobs was 110.5 cm in DK 391,
99.0 cm in DK 440, 103.7 cm in DKS 4964 and 101.2 cm in DK 315 (factor of the Ajgp pywia = 4.27 cm) on average during three
years. The use of the foliar nutrition has provided the significant increase in the value of attachment height of cobs (factor Visp
(oliar nutcition = 4.77 cm): DK 391 — 116.8 cm, DK 440 — 107.4 cm, DKC 4964 — 109.8 cm and DK 315 — 110.1cm. At the same
time, the using of the foliar nutrition only in the phase of 5-7 leaves (factor Cisp number of foliar nutition = 3-02 ¢cm) provided the
formation of cobs at the level of DK 391 — 116.0 cm, DK 440 — 106.8 cm, DKS 4964 — 108.4 cm and DK 315 — 109.2 cm, while
under the double nutrition in the phase of 5-7 and 10-12 corn leaves, the formation height of cobs was the highest: DK 391 —
117.7 cm, DK 440 — 108.1 cm, DKS 4964 — 111.1 cmand DK 315 - 111.0 cm.

By the results of the researches it is established that the formation height of cobs significantly depends on the group of
ripeness of hybrids. The increase in the duration of the growing period contributes to the growth of the attachment height of
cobs. The greatest value of the attachment height of cobs (102.6-118.7 cm) was in the group of mid-ripe hybrids. The
carrying out of the foliar nutrition causes an increase in the attachment height of cobs (1.79-12.84 cm, as compared to the
control) in all studied hybrids of corn, irrespective of the group of ripeness. The largest value of the attachment height of cobs
(71.6-128.9 cm) was in the sample where the double using of the zinc-containing microfertilizer “Ekolyst Monozink™ in the
phase of 5-7 and 10-12 corn leaves was done.

Key words: corn, hybrid, foliar nutrition, microfertilizers, phase of growth, bacterial drug, plant growth regulator,
attachment height of cobs.
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XJIBONEKAPCbKI BAIACTUBOCTI 3EPHA IULEHULI O3UMOI
3AJIEZKHO BIJI YAOBPEHHS, ITOINEPEJJHUKA TA
TPUBAJIOCTI 3BEPII'AHHS

HageneHo pe3ynbTati BUBUCHHS BIUIMBY TPHUBAJIOCTI 30€piraHHs 3epHA NIICHUI 03MMOi Ha BMICT OlIKa, KICHKOBUHU i
KJICHKOBHHOYTBOPIOBAIBHUX OLJIKIB, ripaTanifHy 30aTHICTh KJICHKOBHHH, YHCJIO TIaTaHHI Ta 00’ eM Xxi1i6a 3aJe:KHO Big yuo-
OpeHHs Ta TolepeTHNKa. BCTaHoBIeHO, 10 XITi0OIeKapchKi BIACTUBOCTI 3epHA MIIIEHMITI 03UMOI 3MIHIOIOTLCS BiJ] €JIEeMEeHTIB
arpoTEeXHOJIOTII Ta TpuBanocTi 30epiranus. BMicT OuTka Ta KICHKOBHHH, a TaKoK 00’ €M Xiiba Oimblie 3aaexarh Bi ymIo0-
peHHs Ta nonepenuuka. Tpupaie 3actocyBaHHs (3 1965 p.) 1oOpuB y 1moaBOBii CiBO3MIHI 3MCHILYE HETaTHBHY Hil0 HOTIEpe-
JIHUKa. Bmict kielikoBHHM, rixparauiiHa ii 3qaTHICTB, YMCHO nazaHHA Ta 00’em xniba migsuiytotses nicas 30-go6oBoro
30epiranHs. Bmict KieiikoBUHM 301IbITYETHCS 3aBIIKH MiIBUIICHHIO TiIpaTaIlifHoOl 3/IaTHOCTI.

© Tocnonapenko I'. M., JTIwo6u4 B. B., Matsienko H. II., 2018.
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Pesynpraty mpoBeneHUX TOCIHIIKEHb CBimUaTh, IMO ICIS TOPOXY HAa HEYZOOPEHMX ALIAHKAX BMICT OiIKa CTAHOBHB
14,1 % i ictoTHO 36inbyBaBcs 10 14,5-15,8 % (HIPys=0,1-0,2) y BapianTax TPMBAIOro 3acTOCyBaHHs JOOPUEB a00 Oiblie
Ha 3—12 %. Bwmicr Oisnka B 3epHi nuieHnui 03MMOT 38 BUPOLLLYBAHHSL [IC/s1 KyKYPY/A3H Ha cuiioc OyB Ha 2,4 % MeHLIMM nopis-
HSHO 3 MOMEPETHUKOM TopoX. [IpoTe eheKTUBHICTD 3acTOCYBaHHA 0OpUB GyNa BAMIOI0, OCKIIHKU BMICT 0iika OyB OibITHM
Ha 3-28 % nopiBHAHO 3 BapiaHTOM 0e3 J0OpHB. JlOCTiPKEHHSIMM BCTAHOBIICHO, LI0 30epiraHHs 3epHa He BILTMBAJIO HA BMICT
Oinka B 3epHi.

ITicns 30-mo60BOTO 30epiranus 3epHa MINEHHUIN 03UMOI YHCIIO TMaaHHs MiABUNTyBanoch 10 303-325 ¢ abo Ha 17-24 %
3aJIeKHO BiJ| BapiaHTta JocHimy. YTpOJOBXK 30epiraHHA Ied IMOKa3HWK He 3MiHioBaBcs. Ile CBiUMTH, MIO AKTUBHICTH
o-aMiziazu y 3epHi NieHuLi 03uMol 1ij] 4ac 30epiraHHs 3HKYETHCS.

06’eM xmiGa 3 GOpOIIHA 3epHA MIIEHAIi 031MMOI micns 36epiraHHs icTOTHO 36imblryBaBca g0 560-586 cm® aGo mHa
10-11 % 3a BHpOIIYBAHHS IICII TOPOXyY Ta 10 399-585 cM’ a6o Ha 12-13 % micis KyKypy/sy Ha CHIIOC 3aJEXKHO Bif{ y100-
peHHs. BIIpooBsk pelnTH repioiiB 30epirants 3epHa IMIICHUII 03uMoT 00’ €M XJ1i0a 3aHinaBcs Ha [[bOMY PiBHI.

KirrouoBi ciioBa: mireHuns o3uma, yao0peHHs, MONepeHuIK, XTi0oTeKapchKi BIaCTUBOCTI, TPUBATICTE 30epiranus.

IlocranoBka npodaemu. IireHHUIT — HABaXIMBIIIA 3¢pPHOBA KYJBTYpa, 1110 MOSCHIOETHCS 11 BUCO-
KOIO BPOJKAHHICTIO Ta PI3HOMAHITHUMHM MOMJIMBOCTSMH BHKOpPHCTaHHS [1-8]. 3a XIMIYHHM CKIIAIOM i
CITiBBITHOIIICHHSM TMOXUBHUX PEUYOBUH 3epHO TIICHUIN BUTITHO BIOPI3HAETHCS BiJ 3¢pHA THIMX KYJIBTYP.
BoHo MiCTUTE 3HAUHY KUIBKICTh PEYOBHH i CIIOJIYK HECOOXIHUX /IS SKUTTEMISIBHOCTI Jitounu [9, 10].

OpHuM 3 OCHOBHHX 3aBIaHb Tay3i 30epirants Ta mepepoOIcHHS 3¢pHa € 30epesKCHHS CHPOBUHH 3
MIHIMATBPHUMHU KUTBKICHUMH | SIKICHUIMHU BTPAaTaMK T4 OTPUMAHHS IIPOJIYKINT 3 BUACOKUMHE CITOKUBHH-
MU BracTuBocTAMU. [IpoTe BiAIMIHHOCTI y TUIIAX 1 COPTAX IILIEHUII, IPYHTOBO-KJIIMATUUHUX 1 arpoTe-
XHOJIOTIYHUX YMOBaxX BUPOIIYBaHHS ¥ 30MpaHHs BpOKaro, pekuMax 30epiraHHs Ta cxeMax Iepepoo-
JICHHSI 3epHa 3yMOBIIOIOTh Pi3HY sAKicTh OoporHa [11, 12].

AHani3 ocTaHHIX JocHiTKeHb i myoaikamiii., Xiibomekapchbki BIACTHBOCTI 3epHA TIIIEHHIN O3UMOT
3aNIeKaTh BiNl eleMeHTIB arporexHosorii [13]. IIpote HaiOinbIIe B 3acTOCyBaHHS HOOPUB, OCOOIUBO
a30THHUX i orrepeanuka [ 14]. ¥V pocmimkennsx B. @. omyouenka [15] BmicT Oiika 30inbiyBaBcs Big 12,4
% y BapiaHTi 6e3 moOpuB 10 13,6 % mpu 3actocyBaHHI N3 32 ONTUMAITBEHOTO 3a0e3MeUeHHS MiKpoereMe-
HTaMH. BMicT K1efiKOBUHH HPH IIbOMY 301TbITYBaBCS BIAMOBLIHO Bix 24,0 10 28,7 %.

EdexTuBHICTE 3aCTOCYBaHHSA JOOPUB 3a1eKUTH Bia monepeanuka. Tak, H. O. Smyk [16] BcTaHOB-
JICHO, 1110 3a 010JIOTIYHOT CHCTEMH 3eMiIepoOCTBa BMICT OiIKa B 3CpPHI MIICHHUIN 03UMOI 301IbITYBABCS
Bij 11,2 % 3a BUpoulyBaHHs Oiciisi KYKYpy/a3u Ha cuioc 10 13,2 % — niciist 6araropiuHux Tpas, 3a iH-
TEHCUBHOI CHUCTEMHU — BiamoBizuo Bix 13,6 10 14,7 %. BMmicT kileiKOBUHH HPU I[bOMY 301JIbIITyBaBCS
Bij 19,6 10 31,6 %.

Kpim 1poro, SIKiCTh 3epHa MIIEHUT] 03UMO1 3MIHIOETHCS 3aJI€KHO BiJI TpHBAIOCTI 30epiranus [17-
21]. CykynHicTh BHYTPIIIHIX OlOXIMIYHUX MPOIECIB, IO BIAOYBAIOTHCS Y CBIXKO310paHOMY 3epHI Ha-
3MBAIOTh MPOIIECOM IICIISI30HpaIbHOr0 JOCTUTaHHA. B cepemubomy 1iei mpomec TpuBae 1,5-2 Micsiii.
CyTb i 3aragbHa COPSAMOBAHICTD MPOLECY MicII30UpaIbHOTO JOCTUTaHHS TIONATAE B 3aBEpIICHH] Gop-
MYBaHHS BHCOKOMOJICKYJISIDHUX Ol0XiMIYHHX CIIOJYK, YTBOPEHHS SKHX 1 XapaKTepH3ye IOBHY (i3io-
JIOTIYHY CTUTIIICTE [22-24].

3MmiHK Y 3epHI IMIICHHUIT 111 Yac 30epirantsi 3aJIeKaTh BiJl IKOCTI BUIXIJIHOT CHPOBHMHH T4 YMOB 30epiraHHsL.
VY pasi 30epiraHHs npopocsaoro abo MOLIKOHKEHOrO KIOHOM-LIKI/JIMBOIO YSPENALKO 3¢pHa BMIiCT Olika Ta
KJIEWKOBHHU 3MeHIyeThes [ 18, 19].

3a ymoBu 30epiraHHs 3epHa B HEICPMETHUYHIN Tapi 3 HEPEryJbOBAHOIO TEMIIEPATYPOIO BMICT Oili-
Ka, KJIEHKOBHHH Ta CKJIOTIOJIIOHICTh HE 3MIHIOIOThCS. [IpoTe iHjexkc aedopmartii KISHKOBUHU ITiCIIs
30 mi6 30epiraHHS 3HMKYETBHCS, YUCIO TaJaHHA Ta 00’eM XJi0a 3pocTaroTh. Tak, y AOCHIIKSHHIX
C. M. I'ysbka [25] 4ncino nagaHHsa 30UIBIIYBAIOCH Bix 259 ¢ mepes 3aKiajaHHsIM Ha 30epiraHHs 10
291 ¢ micns 12 micsiiB 30epiraHHs.

BMicT KIeHKOBHHY IiJ Yac 30epiraHHs 3MIHIOBABCS 3aJICKHO Bif copTy. Y copty [lomickka 90 et
MoKa3HuK 30inpiryBaecs Big 29,8 mo 30,0-31,5 % 3a 30epirands BIpomoBx 1—6 MicsLiB, a B COPTY
MupoHnisceka 65 — He 3MiHIOBaBCs 1 ctanoBuB 21,6 % [26].

VY npoiieci 30epiranHs 3epHa MniueHMIl 03uMol Bi10yBa€THCs 3MILHCHHS KICHKOBUHM 1, SIK PE3YJib-
TaT, MOJIIIIEHHsS HOro X/Ii00meKapChKUx BiACcTHBOCTEN. [Ipomec ¢hopMyBaHHS SIKOCTI KOMILIEKCY
KICHKOBUHU Y 3€PHI IIICHUIL 03UMOT HPOJIOBXKYEThCs 225-270 11i6. Pesxum 36epiranus 3epHa B 1ei
Tepiof] He Mac 3HAYHOTO BILUIMBY Ha 3MiHY Horo sxocti [27-30].

[IpoBeacHni OIS JITEPATYPH CBIAYUTE PO 3HAYHUN BIUIUB CIIEMCHTIB arpOTEXHOJIONIT Ta TPH-
BaJIOCTi 30epirandsa Ha (GopMyBaHHS XJIiOONEKAPCHKHX BIACTHBOCTEH 3epHa ImeHuIli o3umoi. [Iporte
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HE/I0CTATHS KUIbKICTh HAYKOBHUX IPAllb 1OJ0 3MIHU TEXHOJOIYHUX BIACTUBOCTEH 3EPHA 3aJICIKHO Bijl
yaoOpeHHsI 00yMOBJTIOE TIPOBEIEHHS JOJATKOBHX JIOCITIJKEHb.

Mertoo gocaigkeHHs 0yJ10 BUBUCHHS XJI10OMEKapChKUX BIACTUBOCTEH 3epHA MILECHULI 03UMOT
3aJI€KHO BiJl YIOOpEHHS, IIoNepeHNKa Ta TPUBAIOCTI 30epiranHs.

Marepiaj i MmeToguka gocaimkeHHsi. ExcriepuMeHTa bHy poOOTY BUKOHAHO B TPUBAJIOMY CTallio-
HapHOMY OOCIIZl Y HOJbOBIH CiBO3MIHI 3€pHO-OYPAKOBOIO BHIY 3 HAOOPOM TPAIMIIHHHX IS PErioHy
KyneTyp yrnponosx 20112012 pp. Hochin 3aknagenuii B 1964 p. i HuHI nponoBxyerses. [lmenuito
03uMy copTy Po3KilllHa BUpOLIyBalH Micis TOPOXY Ta KYKYypYyO3d Ha CHIIOC. A30THI JOOpHBA BHOCWIH
HaBecHi, a ¢ocopHi Ta KamiifHi — i OCHOBHUHA 00poOiTOK IPYHTY (Tadm. 1).

Tabmurt 1 — Cxema 3acTocyBanHS J0OPUB N/l NIIEHUITIO 03UMY Y TpuBajiomy (3 1965 p.) mosnboBomy gocuii

. . . VY 1o6peHHst NieHUi 03UMOi, Kr/ra 1. p.
BapianT nocniny (Hacu4eHicTh
7 . N

1 ra oo ciBo3MiHH) I > P,Os K,0
be3 100puB (KOHTPOJIb) — — — —
NysPysKys 45 — 45 45
NooPooKop 45 45 90 90

N135P135K 35 90 45 135 135

TIpumirka. [Tijpkusnenus: 1 — HanpoBecHi, 2 — y ¢Ga3y mouaTky BUXOAY B TPYOKYy.

ITora mociBHO AiisHKK cranoBuTh 170 M°, 06mikoBa — 100 M, IOBTOPHICTH JOCIiy TpHpa3oBa,
PO3MIILICHHS BapiaHTIB IIOCIiIOBHE.

3epHo 30epirajim y CyxoMy CTaHi 3a HEPETyJIbOBAHOTO TEMITEPaTypPHOTO PEKUMY (BOJIOTICTb ITiJT
vac 3aKaaHist Ha 30epiranss 13,0-13,5 %) y TKaHUHHEX MIIIKAX.

VY 3epHi nmrennni Bu3Havanu BMicT 6ika 3a JICTY 4117:2007, BMICT i SIKiCTh KIEHKOBHHY — 32
JCTY ISO 21415-1:2009, uncno naganus — 3a 'OCT 30498-97. Bumict ¢pakiiii Oinka BU3HAYATH 32
BIOCKOHAICHOI0 METOINKOIO, OMMCAHOIO B MATEHTI Ha KOpHCHY Moaenb «Crocid BH3HAYCHHS BMICTY
KIICHKOBUHOYTBOPIOBALHUX OLTKIB Y 3¢pHI TPUTUKATE Ta MimeHUIi» (Ne06340), rigpaTaniiiHy 34aTHICTh
KIIeHKOBHHH — TEPMOTPaBIMCTPUYHIM METOIOM, 00’ €M XJiba — 3a JOIMOMOI0I0 MIpHOTrO IHIiHApa. Ma-
TeMaTU4He 0OpOOICHHS IaHUX TPOBOIAIN METOJIOM TPU()AKTOPHOTO JTUCIICPCIHHOTO aHAIi3Y.

OcHOBHI pe3yJabTaTu AocHikeHHs. Pe3ynbratu mpoBeJieHUX JIOCHI/HKEHb CBIJUATH, M0 HA
BMICT O1JIKa iCTOTHO BILIMBAJIM MONEPEIHUK Ta yao0peHHs (tabu. 2). Tak, micist ropoxy Ha HEy100pe-
HUX JUISTHKaX BiH cTaHoBHB 14,1 % ¥ icroTHO 30imbiyBaBcs g0 14,5-15,8 % (HIPys=0,1-0,2) y Bapi-
aHTax i3 TPUBAIUM 3aCTOCYBaHHIM JIoOpuB abo Ha 3—12 %. Bwmicr Oiika B 3epHi IIIICHUII 03UMOT 32
BUPOIILYBAHHSI MICIIST KyKYPY/I3H Ha CHIIOC OYB 2,4 % MEHIITHM MOPIBHIHO 3 MOIIEPEIHUKOM TOPOX.

EdekTuBHICTH 3acTOCyBaHHS TOOPHUB Oyla BHCOKOIO, OCKIJIBKM BMICT Oillka 301JBINYBaBCS Ha
3-28 % mopiBHAHO 3 BapiaHTOM 0e3 moOpuB. JoCHiIKEHHS CBimYaTh, IO 30epiraHHs 3¢pHA HE BILIH-
BaJIO Ha BMIcCT OiNKa B 3epHI.

Tabmurst 2 — BMicr 6iyika B 3epHi mImeHUIi 03MMO] 3aJ1€5KHO Biji arpoTexHoJIorii i TpuBaocTi 36epiranus
(20112012 pp.), %

BapianT nocniny (Hacudenicts 1 Tlo 36epirasns Tpusanicte 36epiranns, ai6 (YMHEUK A)
ra nyoui ¢iBo3minm) (uuHHuK B) 30 | 90 | 180 | 270 | 360
[Monepeatuk — ropox (unHHuk C)
be3 nobpue (KOHTPOIIb) 14,1 14,2 14,1 14,1 14,1 14,1
NysPasKys 14,5 14,5 14,4 14,4 14,4 14,4
NgoPooKoo 15,0 15,1 15,0 15,0 15,0 15,0
N35P135K 35 15,8 15,9 15,9 15,8 15,8 15,8
IlonepeHuk — KyKypy/3a Ha CHII0C
be3 106pus (KoHTpOJIB) 11,7 11,8 11,7 11,7 11,6 11,7
NysP4sKys 12,1 12,2 12,2 12,2 12,2 12,1
NgyPooKoo 13,7 13,7 13,8 13,8 13.7 13,7
Ni35P 135K 35 15,0 15,0 15,1 15,1 15,1 15,1
HIPys 2011 A=0,2; B=0,1; C=0,1; ABC=0,6
2012 A=0,3; B=0,2; C=0,2; ABC=0,8

TpuBasic 3acTocyBaHHs JIOOPUB ICTOTHO IMiJIBUIIYBAIO BMICT KJICHKOBUHHW Y 3€pHI MINCHMII O3U-
Moi (Tabm. 3). 3a BUPOLIYBaHHSA MiCHA FOPOXY LeH moka3Huk 30inbiryBaecs Big 31,1 % y BapianTi Oe3
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n00puB 10 34,7 % 3a BueceHHst N35P 135K 35 200 Ha 12 %. BMmicT KICHKOBMHU Y 3€PHI MIUCHULI 03U-
MOT TcIst KyKypy/I3u Ha crjioc cTaHoBuB 25,7 % abo 3mennryBaBcs Ha 17 % TOPIBHSHO 3 TOPOXOM
(HIP)5=0,3-0,4). TpuBase 3acTocyBaHHA NOOPHB Yy HOJBOBiH ciBo3MiHI y m031 NysPysKys cipusiio
301TBIIEHHIO [THOTO TTOKA3HUKa 10 26,6 % abo Ha 4 %, y BapianTi 3 no/BiliHOIO 103010 — 10 30,0 %, a
N]35P135K|35 — 0 33,0 % abo Ha 28 %.

BMicT KISHKOBHHM y 3€pHi IIIEHHII 03MMOI 3MIHIOBABCs 3aJI€KHO BiJ TPHUBAIOCTI 30€piraHHs.
[lpote BiH 30imbITyBaBCs nuiie A0 30-mo00BOro 30epiraHHs a MOTIM He 3MiHIoBaBcs. [limBuineHHS
cTaHoBWIO 1,4-3,2 % MOPIBHAHO 3 MOKa3HUKOM 10 30epiraHHs 3aJIe)KHO Bl BapiaHTa AOCHITY.

Tabauugst 3 — BMicT KJIeiiKOBUHN Y 3epHi MIIEHHII 03MMOi 3aJIe3KHO Biji arpoTexHoJiorii i TpuBasocTi 36epiranus
(2011-2012 pp.). %

Bapianr nocainy (HacU4eHiCThb . TpuBaiicTs 36epiranus, 1i0 (YHHHUK A)
lra ﬁHOH_[i CiB031\ZiP(II/I) (anHHEK B) Jlo sGepiranta 30 5 90 : 180 | 270 | 360
TTonepeanuk — ropox (unHHuK C)

Bes 106puB (KOHTPOIIb) 31,1 33,6 33,6 33,6 33,6 33,5
NysP4sKys 31,8 34,6 34,6 34,6 34,5 34,7
NoyoPyoKog 32,9 35,6 35,7 35,8 35,7 35,6

N35P 35K 35 34,7 36,7 36,8 37,0 36,8 36,8
TTonepeaHrk — KyKypya3a Ha CHJI0C

Bes n1o6puB (KOHTPOIIH) 25,7 27,1 27,1 27,2 27,1 27,1
NusPysKys 26,6 289 29,1 29,1 29,0 29,0
NooPooKopy 30,0 32,8 32,9 32,9 32,9 33,0

N35P 35K 35 33,0 36,2 36,3 36,4 36,3 36,3

HIP,s 2011 A=0,4; B=0,3; C=0,3; ABC=1,2

2012 A=0,5;, B=0,4, C=0,4; ABC=1,6

BMicT KIeHKOBUHOYTBOPIOBAIBHUX OLTKIB TaKOXK 301NBITYBABCS 3 MOKPANICHHSIM YMOB MiHepalb-
HOTO JKMBJICHHS MieHUIll 03umoi (tadu. 4). Tak, 3a 11 BUPOLIYBaHHS IiC/Isl TOPOXY LIeH [MOKA3HUK 3DO-
ctaB Big 8,7 10 9,7 %, a micug KyKypyA3d Ha cuioc — Big 7,2 10 9,2 % 3aie:KHO Bif yIOOpPCHHS.
PesynbraT JIOCIHIDKEHb CBIAUATh, MO0 BMICT Ii€l ¢pakiii Oijika He 3aJeKUThH Bij| TPHBAIOCTI 30€pi-
raHHs 3epHa.

Beranosneno, 1o rigparariina 37aTHICTh KJISHKOBUHN HE 3aJIS)KHUTh BiJl PIBHS 3aCTOCYBAHHS J0-
OpuB (Tabm. 5). [IpoTe mel MOKa3HHMK iCTOTHO mimBHIIyBaBcs micia 30-mo6oBoro 30epiraHHs — Ha
3642 % (HIPys=5) 3anexHO BiJl BapiaHTa JOCIITY.

Tabnuit 4 — BMicT K/IeiiKOBMHOYTBOPIOBAJILHAX OLIKIB y 3epHi NIMeHHII 03UMO] 3aJIe’KHO Bi/l arpoTexHoJIoril i TpH-
BaJiocTi 30epiranns (20112012 pp.), %

BapiasaT nocniny (HacH4eHICTh . Tpusaiicts 30epiranss, 110 (YMHHUK A)
lra ﬁnomi ciBoaMyiHn) (B | 110 30epiranna 30 | 5 90 5 180 270 | 360
ITonepenunk — ropox (uuHHUK C)
bes 1o6puB (KOHTPOIIB) 8,7 8,7 8,7 8,7 8,7 8,7
N,sP4sKys 8,9 8,9 9,0 9,0 8.9 9,0
NooPgoKopy 9,2 9,2 9,2 9,2 9,2 9,2
Ni35P 35K 35 9,7 9,7 9,7 9,7 9,7 9,7
TlonepenHUK — KYKypYy/i3a Ha CUIIOC

be3 106puB (KOHTPOJIIB) 7,2 7,2 7,2 7,2 7,2 7,2
N,sP4sKys 7,5 7,5 7,5 7,5 7,5 7,5
NyoPyo Ky 8,4 8,4 8,5 8,5 8.3 8,4
Ni35P135K 35 9,2 9,3 9,4 9,3 9,2 9,2

HIPys 2011 A=0,2; B=0,1, C=0,1; ABC=0,4

> 2012 A=0,2; B=0,2, C=0,1; ABC=0,5

lNigpaTamiiina 30aTHICTh KICHKOBHHH Maike HEe 3MIHIOBAlIach 3a 30epiraHHs 3epHa (AuB. Ta0m. 5).
OTxe, BMICT KJICHKOBUHH y 3¢pHI MIICHUII 03UMOT 301JIbIIYBABCS 3aBISKU 3pOCTaHHIO i1 rigpaTamiii-
HOT 3aTHOCTI BIPOJOBK MEPIIOTO MICSII 30epiranHs.

[lokasHuk uKcna najaHHs, sIKUM BKa3ye Ha LIAICHICT, KPOXMAJIIO Ta AKTUBHICTb O-aMijasu, 3Me-
HIITyBaBcs Bix 278 ¢ y BapiaHTi 6e3 1oOpuB 1o 245 ¢ y BapiaHTI 3 HAHOLIBIIOW 03010 BHECEHHS T00-
PHB 32 BUPOIIYBaHHS MIICHULI 03UMOT micist ropoxy (tadi. 6). IloaiOuni 3mMinu BiOyMcs 1 3a BUpPO-
HIYBAHHS ICIISI KYKYPY/I3H Ha CHJIOC.
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Ta6mmus S — Iiaparauiiina 30aTHICTD KJICHKOBUHH NIIEHNL 03MMOT 3aJ1€3KHO Bil arporexHoJorii i puBanocri 30epi-
ranns (20112012 pp.), %

. . . TpuBanicts 36epiranns, ni6 (YUHHUK A)
BapianT nocniny (HacU4eHICTh

Jlo 30epiranHHs

| ra o ciBo3minu) (YMHHUK B) 30 90 180 270 360
[Tonepennnk — ropox (duHHUK C)

Be3 no6puB (KOHTpOIBL) 259 300 300 298 300 298
NysPysKys 258 300 296 297 298 298
NooPooKop 259 298 301 302 298 302

N35P 135K 35 259 296 295 297 298 299
TlonepeaHk — KyKypyA3a Ha CHIIOC

Be3 j100puB (KoHTpOJIIB) 258 295 289 295 289 295
NysP4sKys 259 285 286 288 292 292
NooPooKop 258 294 295 292 302 302

N35P 135K 35 259 292 289 291 298 297

HIP,: 2011 A=5; B=6; C=5; ABC=18

- 2012 A=5; B=5; C=5; ABC=19

Ta6must 6 — Unesio naaants 3epHa NIIEHULIE 03MMOT 3a/1e5KHO Bijl arpoTexHoJIorii i TpuBasocti 30epiranua (2011-

2012 pp.), %
BapiasT _HQCHiHY (HACHYeHICTD o s6epirars Tpusanicte 30epiranns, gi0 (YMHHUK A)
1 ra o ciBo3minu) (YHHHUK B) 30 90 180 270 360
[Monepeanuk — ropox (unHHuk C)

Bbe3 noOpuB (KOHTPOIIH) 278 322 323 323 322 322
NysPysKys 276 319 322 323 322 322
NogoPooKog 259 313 314 315 316 316

N135P135K35 245 303 308 310 310 310
[lonepegHuk — KyKypya3a Ha CUj10C

Bbes no6puB (KOHTPOIIH) 277 325 326 325 325 326
NuysPysKys 265 318 319 321 322 322
NooPooKogy 251 308 312 313 314 316

Ni35P 135K 35 245 303 308 309 311 313
HIP,s 2011 A=5; B=5; C=4; ABC=16
2012 A=5; B=4; C=4; ABC=15

JIns MIIeHUI aKTUBHICTh 0-aMiJla3d BBaXKA€ThCS BUCOKOIO 3a 4Kcia maganHs meHie 80 ¢, cepen-
HbOIO — 80—150, mooporo — 150-250 i Hu3bKOI0 — moHax 250 ¢ [24].

Otke, BiOMOBIAHO 00 i€l IIKAJNK aKTUBHICTD (-aMiNlla3u y 3epHi MIIeHnuli Oyna HU3bKo. Tomy
el epMeHT He MOKe ITOTIPITyBaTH XJ1100MeKapchKi BIACTUBOCTI 3epHA.

Ilicaa 30-go0oBoro 30epiraHHs 3¢pHa MIICHUIN 03UMOI YMCIIO MaXaHHs MiIBUINYBAIOCH 10 303—
325 c abo Ha 17-24 % 3anekHO BiJ| BapianTa Jociiy. YIPOJIOBXK ITOIANBIIOT0 30epiranHs 1eii moxa-
3HUK HE 3MiHIOBABCSI.

06’ em x31i6a 31 100 T GopomTHa 3MIHIOBABCS 3aJI€KHO BiJl MTOTEPEIHNKA, Y00pEeHHS Ta TPUBAIOCTI
30epiraHHsi 3epHa MINCHUI 03UMO]. 3a BUPOILYBAHHS IIiCIIsi TOPOXY IICH MOKA3HUK 3011bIyBaBCs Bijl
509 10 528 cM® 3aJeKHO BiJ HACHYEHHS TMOJBOBOI CiBO3MiHM jo0pmBamu (taGn. 7). HaiimeHmmm
00’eM x:1i0a OyB 3a BUPONIYBaHHS IIICHHUIN 03UMOT MicsA KyKypyI3d Ha CHIIOC Ha HEeYIHOOPEeHUX Iiis-
HKaX — 352 cM’ a60 MeHIIHUM Ha 31 % IOPIBHSIHO 3 BUPOLIYBAHHM IIiCIsi TOPOXy. Y BapiaHTi 3 HacH-
yeHHsIM goOpuBaMu NysPysKys 00’em xmiba mimeummysascs mo 394 eM’, NogPoKoo — 1m0 499 i
Ni35P13sK 35 — 10 523 e’ a6o Ginbire va 12-50 %.

006’ em xmiba 31 100 r GoporrHa 3epHa MIICHUII 03UMOI TTicIs 30epiraHas iCTOTHO 301TbIIYBaBCS —
110 560-586 cM” aGo Ha 10—11 % 3a BUPOILyBaHHS Mics FOPOXy Ta 10 399—585 M’ abo Ha 12-13 % —
miciis KyKypy/3u Ha CHIIOC 3aJICKHO Bij ynoOpenHs. Brpososx peuitu nepiojiB 30epiranus 3epHa
IIIEHUIT 03UMOI 00’ €M XJ1i0a He 3MIHIOBABCHI.

36inbiieHHs 00’ emy xiiba 3i 100 r GopoiHa 3epHa nuieHUii 03umoi micis 30-1000B0r0 30¢pi-
TaHHs 00YMOBJICHO TIBHINEHHSIM TiApaTaIliiHol 3JaTHOCTI KJIEHKOBHHH.
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Tabmuus 7 — 06’em xaida 3i 100 r Gopoina niueHULi 03MMOI 32/1€5KHO Bia arpoTexHoJiorii i TpuBasocri 30epiranus
(2011-2012 pp.). %

Bapianr nocininy (Hacu4eHicTh . Tpusaiicts 36epiranss, 16 (YMHHUK A)
1ra I1311'101111 CiBOSl\i]iHI/I) (uunHUK B) Ho sBepiranis 30 | 90 | 180 | 270 | 360
ITonepenunk — ropox (uuHHUK C)
be3 1o6puB (KOHTPOIB) 509 560 563 564 567 566
NusPsKys 520 575 578 577 578 577
NooPgoKop 528 582 583 583 584 582
Ni35P135Ki3s 528 586 592 592 592 589
TlonepenHuK — KyKypy/3a Ha CHUIIOC

be3 106puB (KOHTPOJIB) 352 399 403 403 403 405
NysP4sKys 394 444 446 446 447 448
NyoPyoKyg 499 553 555 556 556 557
N3sP35K3s 523 585 589 589 591 593

HIPys 2011 A=9; B=8; C=9; ABC=28

> 2012 A=8; B=9; C=9; ABC=30

BucunoBku. XimbonekapchbKi BIaCTHBOCTI 3€pHa IMIICHHUIII 03HMMOI 3MIHIOIOTHCS Bl €IEMEHTIB ar-
POTEXHOJOTIT 1 TpuBasmocTi 30epiranHsa. Bmict Ginka Ta KICHKOBHHH, a TakoK 00’eM xmiba Oinbiie
3aNeXkaTh Bill yIOOPEHHS Ta MONepeIHuKa. TpuBae 3acToCyBaHHS TOOPHB Y TIOJIBOBIM CiBO3MIiHI 3Me-
HIIY€ HEraTUBHY JIi10 MONEPeHNKA. BMICT KICHKOBUHM, TijipaTaliiiina ii 3/1aTHICTb, YUCII0 Ha aHHs Ta
00’em xmiba 31 100 r GopomHa minBuIIyroThes micnus 30-mo6oBoro 30epiraHus. BMicT kinelkoBUHA
301IBINTY€THCS 3aBAAKY i IBUIICHHIO i1 T1jipaTaliiiiHol 3/[aTHOCTI.
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XJiedonekapHble CBOICTBA 3epHA 03MMOIi NIIEHUUbI 3ABUCUMO OT Y/100peHMs], NpeJllecTBEHHUKA H [POJ0JIKU-
TEJIbHOCTH XPAHEHHsI

I'. H. I'ocnogapenko, B. B. JIioou4, H. I1. MaTBueHko

l_[pI/IBC)leHl)I PE3YIbTaThl U3YUCHUA BJIUAHUA NMPOAOJDKHUTEIIBHOCTH XPAHCHHUS 3€PHA 03UMO# NIUEHUUBI HA COACPKAHUEC
0eJKa, KIICHKOBUHBI B 3epHE, KIICHKOBUHHBIX OCJIKOB, THIPATAlIHOHHYIO CIIOCOOHOCTH KIEHKOBHHBI, YHCIIO HAJCHUS U 00beM
xsie6a B 3aBUCHMOCTH OT yHOOPEHMS U MPEALICCTBEHHHUKA. Y CTAHOBICHO, YTO XJIEOOIEKaPHBIC CBOWCTBA 3€pPHA IILICHHIIBI
03UMOM U3MEHSIIOTCSA OT YJIEMEHTOB arpoTe€xXHoJIOruu U NPOAOJIPKUTEIIbHOCTH XPAHCHUA. CO,’]Cp)KaHI/le 6CJ'IKa H KHeﬁKOBVIHbI,
a TaKke oObem xjieda OosibLE 3ABUCAT OT YAOOPEHHUs U npeauiecTBeHHMKA, JnuTensHoe npumenerue (¢ 1965 r.) ynobperuii
B TI0JIEBOM CEBOOOOPOTE YMCHBINAET HETATUBHOE BO3AeicTBHE mMpeaniecTBeHHUKA. ConepiKkanue KICHKOBHUHBI, e TUAPATa-
LIMOHHAS CMOCOOHOCTB, YMCIIO naaeHus 1 00beM xiebda nosbiwatoTes nocie 30-cyrounoro xpanenus. CopepraHne Kienko-
BUHbI YBCIIMYMBACTCA 3a CHCT NOBbILICHUS €€ FMILpaTaLlVlOHHOﬁ CHOCOGHOCTVI.

PesynbTaThl IpoBeICHHBIX UCCIIEOBAHUI CBUACTENLCTBYIOT, UTO IOCTIe TOpoXa Ha ydacTkax 0e3 yaoOpeHuii cosepika-
Hue Oesika cocraBuio 14,1 % u cyuecTBeHHO yBeanduBanoch 10 14,5-15,8 % (HUPys=0,1-0,2) B BapuaHTax ¢ 1JIUTEIbHBIM
npumeHennem yao00penuii nau Ha 3—12 9%. Coaepxanue Oesika B 3epHE MILSHHMIbI 03MMON NPY BbIPALUMBAHWU 110CIIE KYKY-
py3sl Ha cuitoc OblI0 Ha 2,4 % MeHBINe IO CPaBHEHHIO C HMPe/IIeCTBEHHUKOM TopoX. OnHako 3¢ (GeKTHBHOCTS IPHUMEHEHUS
yIoOpeHnii OblTa BhIIIe, IOCKOJIBKY cojiepxanne Oeika 6pu10 O6oubine Ha 3—28 % 110 CpaBHEHUIO ¢ BApUaHTOM 6e3 ymoope-
Huil. ViccnemoBaHust MoKa3bpIBaloT, YTO XpaHEHKE 3epHa He BIUSIIO Ha CoJepKaHue OelKa B 3epHe.

TTocne 30-cyrounoro XpaHeHHs 3epHa O3UMOM TIIEHHUIIBI YUCIO TaAeHus MoBbImaiocsk no 303-325 ¢ umu Ha 17-24 %
3aBHCHMO OT BapHaHTa OIbITa. [IpHM XpaHeHUM Ha IPOTSHKEHUM To/la ATOT MoKa3arellb He MeHsuics. TakuM o0pa3oM, akTHB-
HOCTb 0-aMHJIa3bl B 3¢pHE ITIICHUIIBI 03UMOIf 1IOCIIe XpaHESHHST CHUKAIach.

OGbeM xi1e6a 13 MyKH 3¢pHA 03MMO IIIICHHIE! TIOCIE XPAHCHHUS CYIIECCTBCHHO YBEIMUHBAICS 10 560586 cM’ wm Ha
10-11 % npu BBIpAIIMBAHMK TOCITE Topoxa i 399-585 cM® i Ha 12-13 % mocie KYKypy3bl Ha CHIIOC 3aBHCHMO OT Y/100-
penust. B Teuenne ocTanbHBIX IEPUOJIOB XPAHEHUS 3epHa 03UMOH MIIEHUITHI 00beM XJ1e0a He H3MEHSUICS.

KuloueBbie ci0Ba: MueHNIIa 03UMasi, YIOOPCHUS, IPEIUICCTBEHHUK, X/I1€00eKapHbIe CBOMCTBA, NIPOIODKUTEIBHOCT
XPaHEHHsL.
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Bakery properties of winter wheat grain depending on fertilizer predecessor and storage duration

G. Hospodarenko, V. Ljubych, N. Matvijenko

The article presents results of studying the effect of storage duration of winter wheat grain on protein content, gluten
content in the grain, content of gluten-forming proteins, hydration ability of gluten, falling number and bread volume
depending on fertilizer and predecessor. It is found that gluten content, falling number and bread volume increase after 30
days of storage.

The results of our studies indicate that protein content was substantially affected by predecessor and fertilizer. Thus,
after peas in non-fertilized areas, it was 14.1 % which significantly increased to 14.5-15.8 % (HIP,5=0.1-0.2) in variants with
prolonged application of fertilizers or more by 3-12 %. Protein content of winter wheat after silage corn was 2.4 % lower
than after peas. However, effectiveness of fertilizer application was higher, since protein content was greater by 3-28 %
compared to the non-fertilized variant. Studies show that grain storage did not affect protein content in the grain.

Prolonged use of fertilizers significantly increased gluten content in winter wheat grain. Cultivating after peas, this
figure increased from 31.1 % in the non-fertilized variant to 34.7 % after application of N;35P35K;35 or more by 12 %. Gluten
content in winter wheat grain after silage corn was 25.7 % or significantly less than 17 % compared to peas (HIP,s=0.3-0.4).
Prolonged use of fertilizers at a dose of Ny5P,45Ky5 contributed to an increase of this indicator to 26.6 % or more by 4 % and in
the case of a double dose it was up to 30.0 % and N35P 35K 35 to 33.0 % or more by 28 %.

However, gluten content varies depending on storage duration. However, this indicator increased after 30-day storage
and remained unchanged for the rest of the period. Gluten content increased by 1.4-3.2 % compared to the indicator before
storage depending on the variant of the experiment.

Content of gluten-forming proteins also increased after prolonged use of fertilizers in the field crop rotation. Thus,
cultivating winter wheat after peas, this indicator increased from 8.7 to 9.7 % and after silage corn it was from 7.2 to 9.2 %
depending on fertilization. The results of studies indicate that the content of this protein fraction did not change from the
storage duration. Consequently, this indicator did not affect the increase of gluten content during storage.

Hydration ability of gluten did not change from the use of fertilizers as shown by the results of Table 4. However, this
indicator increased significantly after 30-day storage (by 36-42 %) (HIP,s=5) compared with the indicator before storage
depending on the variant of the experiment. Hydration ability of gluten did not change from increasing storage duration
throughout the year. Consequently, gluten content in winter wheat grain increased due to the growth of hydration ability.

After 30-day storage of winter wheat grain, falling number increased to 303-325s or more by 17-24 % depending on the
variant of the experiment. During storage this indicator did not change. Consequently, the activity of a-amylase in winter
wheat grain decreased after storage.

The bread volume varied depending on predecessor, fertilizer and storage duration of winter wheat grain. Cultivating
after peas, this indicator increased from 509 to 528 cm® depending on the saturation of the field crop rotation with fertilizers.
The indicator was the smallest growing winter wheat after silage corn in non-fertilized areas (352 cm® or less by 31 %
compared to peas). In the variant with N,sP,sK,s bread volume increased to 394 cm’, in the variant with NogPooKo up to 499
em® and with N35P135K 55 to 523 cm® or more by 12-50 %.

Bread volume after storage increased substantially to 560-586 cm® or more by 10-11 % cultivating after peas and up to
399-585 cm® or more by 12-13 % after silage corn, depending on fertilization. During remaining periods of wheat grain
storage, bread volume remained at this level.

Key words: winter wheat, fertilizing, predecessor, baking properties, storage duration.
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BIOJIOTTYHA AKTUBHICTh YOPHO3EMY OMNII30JIEHOI'O
HICJISI TPUBAJIOTO 3ACTOCYBAHHS JIOGPUB
Y IHOJILOBIN CIBO3MIHI

Bionoriyna akTHBHICTH € OJHUM i3 MOKA3HUKIB POAIOUOCTI IPYHTY, SKa BHSBISLE 3aKOHOMIPHOCTI y TpoIiecax MepeTBo-
PEeHHs OPTaHiYHOI PeYOBUHU T4 BU3HAYAE IHTEHCUBHICTH 010XiMIYHOI MisSUTEHOCTI IPYHTOBUX MIKPOOPTaHi3MiB. JlociiKeH s
CIpSIMOBaHi Ha BUBYEHHS BIUIMBY TPUBAJOTO (45 POKIB) 3aCTOCYBaHHS Pi3HUX 7103 JTOOPHB Ta CHCTEM Y/I00pEHHS Y MONBOBI
CiBO3MiHI Ha IHTEHCHUBHICTH BHJILNTCHHS BYTJICKHCIIOTO a3y, IETION030JITHIHY aKTHUBHICTh Ta HITpUQIKAIiHY 3/1aTHICTH
IpyHTy. JloCHiKeHHs TPOBOIMIM Y TPUBAJIOMY CTAI[IOHAPHOMY JIOCHIi]Ii, OCHOBOIO sikoro € 10-mimpHa ciBo3Mmina. JloGpuBa
BHOCcHIN 3a MiHepadbHOT (NysP45Kys; NogPooKoo; Ni3sP135K ss), opramianoi (I'uiii 9 1; 13,5 T; 18 T) Ta oprano-miHepanbHOL
(CHikt 4,5 T + NyyP3,Kg; THil 9 T + NysPegKag; Thiit 13,5 T + NggP o1 Kss) cucrem ynoopenns. IpyHT nociigsoro momus — go-
PHO3EM OTiA30JICHNH BaXKKOCYTIIMHKOBHIA.

3a pe3ynbTaTaMi [IPOBEACHHX JOCTIPKEHb BCTAHOBIICHO, IO 332 TPUBAJIOTO 3aCTOCYBAHHS OPTraHO-MiHEpaIbHOI CHCTEMH
ynoOpeHHs B MOJILOBIH CiBO3MiHI 3a0e3reuyBanacs HaiOUIbIIa IHTCHCUBHICTh BUAUICHHS ByTiekucioro rasy (CO,) — 222—
279 wmr/m® 3a TOAMHY 3aJIeKHO Bif yI0OpeHHs, 1o Oinblie MopiBHSAHO 3 HeyaoOpeHumu ainsHkamu y 1,3—1,7 pasu. 3 ycix
BapiaHTiB AOCHIAY, IPH 3aCTOCYBAHHI PI3HOTO yaA00pEHHs B MOJILOBIM CiBO3MiHI, HAKO1IbLIA IHTEHCUBHICTb PO3KIIALY JIISIHO-
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