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INHNOJOXKEHHA

PO NMNOPAJOK ®OPMYBAHHS 35IPHUKA HAYKOBHUX IIPALlb
«AT'POBIOJIOI'TA»

30ipHHMK HAYKOBHUX Tpallb € MepioAMYHUM BUAAHHIM 00csiroM 10—12 yMOBHO-IpYyKOBaHUX apKy-
m1iB, hopmatoM A4 1 BUIAa€ThCA ABidi Ha pik THpaxeM 300 mpuMipHHUKIB.

Jlo myGmikartii y 30ipHHKY BiIITOBITHO O BCTAHOBJICHMX BUMOT MPUHMAIOTBCS CTATTi, B SIKMX BHICBIT-
JIFOIOTHCSI PE3YJIbTaTH HAYKOBUX JIOCILIKEHb, 1110 MAIOTh HAYKOBE 1 IIPaKTHUYHE 3HA4YEHHs Ta HOBU3HY. Crtar-
T Mae OyTH HalMcaHa YKpaiHChKOIO, POCIMCHKOI0, aHTIIIMCHKOI0, HIMELIBKOIO YH (DPAHITY3bKOI0 MOBOIO.

VY koxxHOMY HOMepi MyOITIKYIOTbCS 2—3 OIJISAOBI CTaTTi MPOBIAHKX (axiBLiB y cBOill ramysi 3 ak-
TyaJbHUX [TUTAHb.

Crarri g0 30ipHUKa moaaoThes 10 1 OepesHs Ta 1 sxoBTHS. Bumyck 30ipHuKIB nependadaeTshest 10
1 nmumast Ta 1 ciyas. logaTkoBi BUIYCKH 3a MaTepianaMi AEp>KaBHUX 1 MDKHAPOJHUX HAYKOBHX KOH-
(hepentiii, ki MPoBOAITHC Y biolepkiBChbKOMY HaIliOHATLHOMY arpapHOMY VHIBEPCHUTETI, BUIAAIOTh-
CsI IPOTATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepiajliB y peaaKIlifHO-BUIaBHUIHA BiIILI.

IMopsaok noganHs pyKonuciB

Pykommcu craTeit 3a miamuAcoOM aBTOPIB, HA MAIIEPOBOMY Ta €JIEKTPOHHOMY HOCISIX, 3 PEICH31IMHI —
BHYTPIIIIHBOIO 1 30BHINIHBOIO, TIOJIAIOTHCS BIAMIOBINATLHOMY 3a BHUITYCK WICHY peaKoJerii (mpu3Hava-
€TBCS 32 PILLICHHSAM pPEIKOJerii), SKUi BH3Hauae peneH3eHTa abo ocoOucTo peneHsye crarti. Crarti
caipoOiTHukiB BHAY Bi3yroTh 3aBigyBaui kadeap; cTaTTi IHOFOPOIHIX aBTOPIB CYIIPOBOIKYIOTHCS
JINCTOM BiJ OpTaHi3aIlii 3a MmiamicoM KepiBHUKA.

Perien3eHT o1iHIOE CTATTIO HA BiAMOBiMHICTH BuMoram BAK i Bu3Hauae AOIIIBHICTD 11 OMyOITiKY-
BaHHS, 32 HEOOXiTHOCTI POOWTH KOHKPETHI 3ayBa)KEHHsI OO0 TOKPAIICHHS poOOTH (JIOMYyCKa€eThCS
pyKOTHCHA perieH3is). TepMin pernen3yBaHHs — He OuTbIe 7 THIB.

[Ticns BpaxyBaHHS 3ayBa)KEHb PEICH3EHTA Ta OTPUMAaHHS TIO3UTHUBHOI PEIICH3i1 aBTOp MOA€E CTATTIO
BIJITOBIJATBHOMY 32 BHITYCK, SIKUI TIepe/ae BCi CTATTI 3aBilyBauyy peJaKiliifHO-BUAaBHIYOTO BiUILTY.

Y pasi oTprMaHHs HEraTUBHOI periensii (0e3 mpaBa JOOIpaIfoBaHHs) CTATTS 3HIMAEThCA 3 APYyKYy. Ilic-
JIs1 HAYKOBOTO PEJIaryBaHHs JUIsl BUTIPABJICHHS TEXHIYHUX TIOMUIIOK CTATTS HATPABISETHCS aBTOPY, MIiCHs
YOro BUITPABJICHI CJICKTPOHHMUI Ta MarepoBuii (3 mpaBKaMy pPeJakTopa) BapiaHTH CTATTi OBEPTAIOTH Biji-
TIOBITAJTLHOMY 32 BHITYCK Ha TTOBTOPHE pelaryBaHHSI, 1 JIUIIIE TTICIIS IIOTO PEIAKTOP BIIIAE CTATTIO HA BEp-
CTKY y npykapHto. CTaTTi iIHOTOPOHIX aBTOPIB TEXHITHO OMPAIBOBYIOTHCS TEXHITHAM PEIAKTOPOM.

Opurinan-maket 30ipHHKa B 000B’I3KOBOMY MOPSIKY MiANUCYETHCS aBTOPOM, & CTaTTi iHOTOPO-
HiX aBTOPIB — BiNOBiJaJIbHAM 32 BUITYCK.

J103BiT 10 APYKY Ha/Ta€ BUEHA pajia YHIBEPCHUTETY.

Bumoru 10 odopmieHHs crarei

3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO TOJJAIOTHCS, TIOBUHHI MaTH HACTYITHI €IEMEHTH B Ta-
Kilf TOCITiJOBHOCTI:
. YIK.
. [IpizBuine aBTopa, iHiMiaMH, HAYKOBHU CTYIiHB, Miclie pOOOTH, e-mail.
. Ha3pa cratri.
. AHOTaIIisA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KittouoBi cioBa ykpaiHCHEKOIO MOBOIO.
. [locranoBKka npodIeMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOTiKaIii.
. Merta mocmimxeHHs.
. Marepian i METOIMKa JOCITiHKCHHSL.
10. OcHOBHI pe3yAbTATH JOCIIHKCHHSI.
11. BucHoBKHU.
12. Crmcok mitepatyp (He crapime 10 pokiB Ta He MeHILe 3 [Kepesl aBTOPIB JAJIEKOT0 3apyOixoKs).
13. Crmcoxk nitepatypu natuauneio references.
Jlst 11h0T0 HEOOX1THO 3alTH HA CaWT TpaHCmiTeparii www.translit.ru i aBToMaTHIHO MTepeKIacTH
CITHCOK JIITepaTypy HaBEICHUH y ITyHKTI 12.
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3pa3ok:

Il'apmamor B.B. Jlo muTaHHsS OpraHiyHOro CilbCHKOTOCIONApPChKOro BHpoOHHUTBa B Ykpaini / B.B. Tapmaiuos,
0O.B. ®omiuona // Bicuuk arpapnoi Hayku. — 2010. — Ne7. — C. 11-16.

Garmashov,V.V., Fomichova, O.V. Do pytannja organichnogo sil's’kogospodars'’kogo vyrobnyctva v Ukrai'ni [On the
issue of organic agricultural production in Ukraine]. Visnyk agarnoi' nauky [Bulletin of Agrarian Science], 2010, no. 7,
pp. 11-16.

14. Anoraris pocilickkoro MOBOO (10 600 3HaKiB) Ma€ BKJIIOYATH HA3BY CTATTi, MPI3BUIIIE, iHiIlia-
JIA aBTOPA, KIIFOUOBI CJIOBA.

15. AHoTamis aHrHCEKOI0 MOBOIO — 2 cropinku (5000 3HakiB), Ha3Ba CTaTTi, MPI3BHIIE, HIIATH
aBTOPA, KJIFOYOBI CIIOBA — 3 000B’ I3KOBUM IPEICTABICHHIM ii MOBOIO OPHUTIHAY Ta 3a3HAYCHHSM IIpi-
3BMILA, TTOCATU Ta ImiAmucy GaxiBIlsd, IKAH BiAMOBIAaE 3a SKICTh MEPEKIaay. AHOTALliS Y BapTiCTh Iy-
OJikarii cTarTi HE BXOIUTh.

16. HasBHICTB perieH3ii JOKTopa Hayk 000B’ SI3KOBA.

OO6csT cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekcT cTaTTi HabupaeThes B pemakTopi Microsoft Word,
wpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu koM 'totepHoro Habopy. Koxkna ctopi-
HKa JPYKYETHCS Ha OMHOMY OoIIi cTanAapTHOro apkyma (210x297 mm, dopmat A4); mipu 11boMy JTiBe
rrosie — 30 MM, ipaBe — 10 MM, BepxHe 1 HIDKHE — 20 MM.

MPI3BUIIIE ABTOPA TA IHIIIAJIU, 3ATOJIOBOK CTATTI, CITMCOK JIITEPATYPU - 3
BenuKoi jitepu. 1Ipi3Buie aBTopa, iHiMianmu, HOro HaAyKOBUH CTYITIHb Ta e-mail 3a3Ha4aroThCS Tepen
3aroJIOBKOM CTaTTi. ABTOpY BKa3ylOTh MOBHY HA3BY HABYAILHOTO 3aKJIaqy Y YCTaHOBH, JIE BOHH
MPALIOIOTh (UB. 3pa30K).

3pazox

YK 631.58(091)

HOPUMAK L., 1-p c.-r. Hayk

binoyepriscokuii nayionansnuii azpapnuil yHisepcumem

ICTOPUYHI ACIIEKTH ®OPMYBAHHSA EKCTEHCUBHUX CUCTEM 3EMJIEPOBCTBA B YKPATHI

Buxopucrana mitepaTypa MOJAEThCS B KiHIT CTATTI Y MOPSAKY 3raayBaHHS HKEPEN Y TEKCTI 3a ix
HACKPi3HOIO HYMEPAII€EIO 1 3a3HAYCHHSAM Y TEKCTI MOCHIaHb y KBaApaTHUX AyXKKkax. biomiorpadiaaunii
ciucok opopmisierses 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIpi3BHINA B TEKCTI MTOAAIOTHCS MOBOIO OPHUTIHAITY.

Tabnuui matote OyTH HaOpani y nporpami Microsoft Word abo MS Excel; mpudt — Times New
Roman Cyr, 12 pt; mmpuna — He Oinbuie 14 cMm; MoBHE 0OpaMJIeHHS; BUKIIIOUKA TI0 LIEHTPY; MaJeHb-
KHMH JTiTepamu. 3pa3ok opopMIICHHS TaOJIHUIIL:

Tabmuns 1- CynyTHst Bapianisi Mixk nepioqoM icHyBaHHSI MaJIMX IepepOOHNX MiIMPHEMCTB
cepu AIIK Kutomupcebkoi 00/1acTi Ta HAsIBHICTIO CTPATErivHOro NJIAHYBAHHS

3acToCyBaHHs CTpaTeriyHoro mwianypanss (Y )
) Hepion Tak Hi
ICHYBaHHs KiJIBKiCTB o .
. y % KUIBKICTB I1AIIPUEMCTB y %
MiJIPUEMCTB (IIT.)

Bceror

cboro, 55 78,6 15 21,4
OJIMHUIIb

dopmynu noBuHHI OyTH HammcaHi y nporpami Equation Editor 3.0 (ueif pegakrop € BHyTpilIHIM
penakropoM ¢opmyn y Microsoft Word); 3MiHHI MaTeMaTH4Hi BETUYWHH B TEKCTi BiINOBIAHO A0 (o-
PMyn1 HaOUParOTHCS] KYPCUBOM.

Pucynku (miarpamu, ¢oTo, MamlOHKH) BUKOHYIOTH Yy penaktopi Microsoft Word 3a momomoroio
¢dyakmii «CTBOPUTH PUCYHOK» B YOPHO-OUTOMY BapianTi. BiH Mae OyTu posramioBaHUil 1O IIEHTPY,
mupuHa — He Oibie 14 cM, 6e3 00TIKaHHS TEKCTOM. Y BHIAAKY CKIQJIHHUX KPECIEHB iX CIiI BUKOHY-
BaTH y penaktopi Corel Draw Bepcii He Hrmxue 5.0, 32 yMOBH, III0 TEKCTOBI BKpaIJIeHHs] BUKOHAH1 Ta-
pHiTypoto Times New Roman Cyr i po3mipom 14 myskriB. @oTtorpadii MaroTs OyTH 4OpHO-OiTUME B
okpemomy ¢aitni «Poto». Y camoMy K TeKCTi BKa3yeTbes Micue st ¢pororpadiii. Hasea pucynka un
¢dortorpadii po3milIyeTbes Ml HUMHU 1 HAOUPAETHCS WPUPTOM 12, KUPHUMU MaJCHBKUMH JiTEpaMHu,
yCl MiAPUCYHKOBI MOSCHEHHS — CBITJIUM IIPUPTOM.

I'padixu BukoHytoThes y mporpami MS Excel, sik 1 pucyHku.

Tabnuwi, pucyHkH, rpadiky, GopMyIH HOMIIIAIOTHCS MIiCIs MOCHIAHHS Ha HUX Y TEKCTi.

CrartTi, 0 HE BiAMOBIAAIOTH HABEJICHUM BUMOTaM OyAyTh BiIXHIEHI O€3 TOBEPHEHHSI aBTOPY.
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PRODUCTIVITY OF SOFT WINTER WHEAT SORT
DEPENDING ON TERMS LENGTH OF SOWING AND WEATHER
IN SPRING-SUMMER PERIOD

BuBueHO BIUIHB CTPOKIB CiBOM 1 IIOTOJJHUX YMOB BECHSHO-JIITHROTO Iepiofy Ha ()OPMYBaHHS NPOTYKTUBHOCTI CyJacHUX
copTiB meHHi o3uMoi B ymoBax [liBrennoro Creny Ykpainu. BeraHoBIeHO, 10 OCHOBHY poitb y ()OpMYBaHHI TPOIYKTHB-
HOCTI IIi€1 KyJIbTYpH B BECHSHO-JTITHIH IepioJ| BIIrpae TPUBANICTE MIK(A3HOTO IEPioJy «BiJHOBICHHS BECHSHOTO KyIIiHHS-
KOJIOCIHHSI», sKuil OyB caMuM KOpoTKuM (64-65 ni6) y 2013 poui, cyma edeKkTHBHHX TeMmIepaTyp HpH LBOMY CKJajaa
390,4-406,0 °C, a naitnosium (82-88 ni6) — y 2015 pori, 1m0 06yMOBIEHO KpaIlUMK MOTOJAHUMH YMOBaMH IIijl Yac BereTa-
uii. Bucora pociuH mieHumi 03uMol 3HMKYyBajacs 3 paHHiX 0 Mi3HIX CTPOKIB CiBOM B CEpeHbOMY IO coprax Ha 7,4 cM.
Haiikpaii yMOBH [J1s1 pOCTY Ta pa3BUTKY POCIHH IIIEHHUI 03uMoi ckianucs y 2014 poui, Koy BUCOTa POCIHH IOCIIKY-
BaHMX COPTIB JlocsTalla B CEpeJHBOMY IO CTpoKax ciBou 75,2 cM (OBixiit) Ta 75,8 cM (Micist ogecska). JlocmipKyBaHi COPTH
IIICHUII 03UMO1 c(hOpPMYBaIIN HAHOUIBITY KIIbKICTh NPOAYKTHBHHX cTeben (997 1 959 mt./m2) B 2014 pomi 3a ciBbu 30 Bepe-
cus. Haiimmwkawnii npoxykrtuBHuil crebnocriit (512-614 mr./M?) chopmyBamu mociimkyBani copta B 2015 pomi 3a ciBOn
10 xoBtHs1. JoCHiHKSHHSIMI BCTAHOBJICHO, 10 HAHONITUMAITHHIIII ITOTOJHI YMOBH B MEPio]] «KOJOCIHHS — MOJIOYHA CTUTIIICTh 3€p-
Ha» mureHuwi o3umoi Oymu B 2013 poui 3a ciBdu 10 xxoBTHs. HaliBuia ypoxkaiinicts 3epHa mirenuii o3umoi (6,40 t/ra) chopmy-
Basacst y 2015 poui 3a ciBbu coprom Micist onecska y crpok 30 Bepechst. Y 2013-2014 pokax HaiiBuIIuMii ypoxkaii 3epHa 10c-
JiKyBaHHUX COpTiB OyIo 3i0paHo 3a ciB6u 10 xoBTHS, 110 Ha 0,15-0,41 T/ra nepeBuIHI0 KOHTPOIb — 30 BepecHs..

Kiro4oBi ciioBa: mieHuns o3uMa, CoOpT, CTPOKU CiBOH, KibKICTh NPOAYKTUBHUX CTE€0ET, BUCOTA POCIIUH, BPOXKAHHICTb.

Introduction. Due to the rapid global increase of the population, the demand on grain’s
cultivation as the main food is also increased. Today, wheat is grown at every continent in the world
[1-5]. In Ukraine it is the main crop, under which the area annually reaches 6.7-7.3 million hectares.
Up to 90% of the area is concentrated in the Steppe and Forest Steppe Zones [6-8].

In recent years, our country presents confidently itself in the world grain market by increasing
content of grain exports, including winter wheat [9-11]. In 2013, we took the eighth place among the
world's largest exporters, and in 2014 — the sixth, exporting 10.5 million tons of wheat (44% of total
production) [12, 13].

However, it should be hoticed that the yield of this crop is much lower than in many other
developed countries of the world, which is connectedwith the non-observance technology of crop's
cultivation, particularly the sowing terms [11-13].

Analysis of recent research and publications. In recent years, a number of scientific institutions
in Ukraine and the world came come to the conclusion that due to climate change, deterioration of the
phytosanitary state of the fields and the biological characteristics of new varieties in production
(shortening the period of vinification), the terms of sowing require constant research for each new
variety [14-16].

The during out researches we established that for each agro-climatic zone, the right lines of winter
wheat seeding are important for both favorable and unfavorable years. However, in the scientific
literature there are quite different recommendations.

Thus, M.P. Yavdoshchenko [17] found that more resistant to diseases of the wheat varieties of soft
winter can be sown in admissible early and late terms without significant risk of losing their diseases
and reducing the grain yield.

By Studing researches of R. A. Vozhegova, S. O. Zaitsev and others [18] we established that in the
conditions of the Southern Steppe for the cultivation of winter wheat in a "black fallow" at the
beginning of the optimal seeding period (from September 15) Ovidiy and Kohana varieties may be

© Korkhova M., Kovalenko O., Khonenko L., Markova N., 2018.

5



Arpo0ionoris, 1’2018

sown, and at the end of the optimal and admissible (October 5 and 15) - Khersonskaya Bezosta, which
in case of delay with sowing will provide higher yield than other varieties.

The purpose of the research to was the investigate the influence of sowing terms and weather
conditions of the spring-summer period on the formation of the main elements of the productivity of
soft winter wheat.

Materials and methods. The researches were carried out during 2012-2015 on the experimental
field of Educational and Scientific-Practical Center of Mykolayiv National Agrarian University (ESPC
MNAU).

Field studies were laid out and executed taking into account all the requirements of the research
methodology. The total area of the sown area is 50 m?, the registration area is 25 m2. Repeat threefold.

Soil test sites are southern black soil. The subjects of research are the varieties of winter wheat —
Odesyka Misiya and Ovidiy, zoned in the South of Ukraine [19-21]. Cultivars were sown in three
terms — on September 20", 30" and on October 10" The forecrop is the fallow. Winter wheat’s
growing technology was common for the South Steppe of Ukraine except the elements of
agrotechnics, which have been put on the study.

Phenological observations, the definition of plant height, number of productive stalks, winter
wheat were carried out according to the procedure of the state strain testing of crops [22].

Results and discussion. It is known that during the late spring the plants are grown at an elevated
ambient temperature (8-10 °C) and more solar energy, while there is a rapid temperature’s increase,
which in turn degrades the regenerative processes, inhibits the growth of shoots cause partly or total
death of plants. In early spring vegetation of winter wheat before the release of the tube take place at
low temperatures (4-7 °C), which are slowly increasing. It is favorable for the re-growth of plants,
regeneration of damaged organs, and passing of all growth processes [23, 24].

According to long-term data in Ukraine the winter growing season resumes, first in the Crimea —
on March of 15-17" of March, Kherson and Odessa regions — on March 18-20", Mykolayiv — on
March 20"-23¢, Kirovohrad, Dnipropetrovsk and Zaporizhzhya — on March 23-25", Donetsk — on
March 30-31", Lugansk — on April 1™-3%. But in the recent years, due to the warming, the average date
of the vegetation resumption was shifted [25].

We have found that over the past 12 years (2003-2015), the earliest resumption of the growing
season of winter wheat in Mykolayiv region was in 2008 (February, 6) and the latest recorded in 2003
(April, 6). During our research the resumption of the spring growing season in 2013 was marked on
March 9", 2014 — on March 6", 2015 — on February 28" (Table 1).

Table 1 — Characteristics of the interphase period ''the renewal of spring tillering — heading'' of winter wheat
depending on sowing time and temperature conditions

. Dates of sowing
Key figures Years of research 20,09 30.09 1010
2013 9.03 9.03 9.03
Date of renewal of spring tillering 2014 6.03 6.03 6.03
2015 28.02 28.02 28.02
" . 2013 11.05 11.05 12.05
g?ﬁ;ﬁfn‘;,the phase “the beginning 2014 11.05 14.05 17.05
2015 20.05 23.05 26.05
. 2013 64 64 65
gfl:lrei od(;lrgg;): of phase to phase 2014 67 70 73
’ 2015 82 85 88
The sum of effective temperatures 2013 3904 3904 406,0
oC ’ 2014 3644 3964 436,2
2015 356,3 404,6 4544
2013 32 32 32
The sediments of rainfall in mm 2014 58 60 84
2015 153 153 153

The researched sorts of plants started to head up at the same time. It was found that sowing dates
significantly affect the offensive phase heading.

We found that the interphase period «the renewal of spring tillering — heading» of the winter wheat
significantly depends on the weather and the spring sowing time period. In 2013 this period was rather
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short (64-65 days), which is justified by the early persistent transition of daily average temperature
over 15 °C, which is for 16 days earlier than the multi-year periods. In addition, the reduction in
interphase periods of drought due to dirt, and the sum of effective temperatures at the same time was
390,4-406,0 °C.

The period of «restoration spring tillering — heading» in 2014 had amounted up to 67-73 days with
the sum of effective temperatures 364,4-436,2 °C. The most prolonged of the interphase period was
(82-88 days), was in 2015, due to better weather conditions during the growing season. The beginning
of heading was observed on May 20" - September 20" at sowing, on May 23" — September 30" at
sowing, on May 26" — October 10"

There is no the same opinion among scientists as to what should be the optimum height of the
winter wheat plant. The short stature varieties can be influenced by less prone of lodging than the tall
sorts. They form a smaller mass per unit of vegetative crop, so they use less of soil nutrients. On the
other hand, tall crops much better control weed's growth and development, so they need to use less
herbicides and so they assure higher yield of straw per unit area as an organic fertilizer [26-28].

It was found that the height of winter wheat is significantly affected by sowing time. More
temples, this figure was generated in plants of the first winter sowing period (September 20™), in
average of three years, 75.3 cm class Ovidiy and 76.4 cm for class a Odesyka Misiy (Table 2).

Table 2 — Height of winter wheat depending on the varietal characteristics and times of sowing timing, 2013-2015 pp.

. Sowing dates (factor B Average of
Variety (factor A) 20.09 30.09 10.10 factor B
Odesyka Misiya 77,0 72,7 69,5 73,1
Ovidiy 74,7 71,9 68,4 71,7
Average of factor A 75,9 72,3 69,9 72,7

Lowest winter wheat crops formed from the closing date of sowing (10.x) — 69,5 cm class Mission
Odessa and 68,4 cm for class Ovid. The plant height decreased from early to late sowing dates in the
average grades of 7.4 cm.

It was found that the height of the plants is also affected by the weather conditions. The most
favorable for the growth and development of winter wheat plants were weather conditions in 2014,
when the height of the plants of studied varieties reached the time of sowing in average 75.2 cm
(Ovidiy) and 75.8 cm (Odesyka Misiya). The least favorable for the growth and development of winter
wheat was 2013, the height of plants at the same time on grades was 71.4 cm — Odesyka Misiya and
68.4 cm — Ovidiy (Figure 1).

B Misiya odesyka B Ovidiy
758 75,2

767

74

72

70

68"

66"

P | ‘
2013 2014 2015

Fig. 1. The height of the winter wheat plants in wax ripeness of grain, depending
on the grade during gears of study.

The number of productive stems per unit area is the most important element of the yield structure
which is formed by seeding rate, seed germination, temperature, moisture and total productive tillering
and plant survival [29-32].

The results of our research show that planting dates affect the formation of the density of
productive stalks, because plants were in different weather conditions. In 2013, both varieties have

7
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formed the most productive stem's stability and thickness by plating on September 30" — 665 pcs./m?
(Odesyka Misiya) and 661 pcs./m? (Table 3).

Table 3 — Number of productive stems of winter varieties, depending on the terms of sowing of wheat in the research
years, pcs./m?

Sowing dates (factor B)
Variety (factor A) 20.09 30.09 10.10
2013 2014 2015 2013 2014 2015 2013 2014 2015
Odesyka Misiya 651 873 825 665 997 893 659 961 614
Ovidiy 647 658 650 661 959 936 655 822 512

Grades Odesyka Misiya and Ovidiy formed the largest number of productive stems (997 and 959
pes./m2) which were sown on September 30", 2014.

The lower productivity of stalks (614 pcs./m?) was shown by the Odesyka Misiya and
(512 pcs./m2) by the Ovidiy in 2015 when it was sown on October 10™.

Grades Odesyka Misiya and Ovidiy formed the largest number of productive stems (997 and
959 pcs./m?) in 2014 when they were sown on September 30". The lower productivity of stalks
(614 pcs./m? on the variety of Odesyka Misiya and 512 pcs./m? for a variety Ovidiy) formed
investigated varieties in 2015 by the time of sowing on October 10"

It is known that higher temperatures in the later stages of winter wheat growing season lead to
large losses of grain (20.4%) compared with the earlier (15.5%).

Our research has shown that the most favorable weather conditions during the period of «heading -
milky ripeness» of winter wheat were in 2013, on the time of sowing on October 10". During this
period there were 52 mm of rain sediments, the average temperature was 20,1 °C, which influenced
the process of fertilization, ripening and grain's size.

Yields of wheat which were sown in the period (October 10 ™) was higher, it was 5.54 t / ha
(Odesyka Misiya) and 4.92 t/ha (Ovidiy). Sowing which was done on September 20" and 30" in the
period of «heading - milky ripeness» was just 13 mm, and the yield of wheat was formed at the level
4,37-5,23 t/ha (Table 4).

Table 4 — Yields of winter wheat varieties depending on the sowing date and weather conditions during the period
of «heading - milky ripeness», t/ha

s Years
=< . 2013 2014 2015
25 | Sowing Rainfall Rainfall
§ E dates Aveorage sedments Yield, Ave;rage Rainfall in|  Yiel, Avirage sedments Yield,
~ t°C in mm t/ha t°C mm t/ha t°C in mm t/ha
Odesyka 20.09 20,3 13 4,92 18,9 33 5,62 20,4 20 5,48
Misiya 30.09 20,3 13 5,23 20,1 25 6,05 20,6 20 6,40
10.10 20,1 52 5,54 20,9 16 6,26 20,8 20 4,51
20.09 20,3 13 4,37 18,9 33 5,15 20,4 20 5,25
Ovidiy 30.09 20,3 13 4,51 20,1 25 5,67 20,6 20 6,11
10.10 20,1 52 4,92 20,9 16 5,82 20,8 20 4,26

In 2014, the most favorable conditions for grain formation can be explained by the greater
moisture supply of crops, as heading before, during and after 74 mm of rain sediments the average
temperature in this case was 20.9 °C.

In 2015, weather conditions in the period of "heading - milky ripeness" at all stages of crop's
development was almost identical. The maximum yield was observed by the sowing plated on
September 30" and was the grades of 6.40 t / ha (Odeska Missiya) and 6.11 t/ha (Ovidiy). This can be
explained by a high coefficient of tillering plants, therefore, a large number of productive stems per 1
m2. The crops of the third period (on October 10 ™) through early termination of the autumn season
growing showed less productive stems.

Conclusions. According to our studies it was found that the sowing time and the weather in
spring-summer period have a significant effect on the length of phases of «the resumption of
vegetation» and «heading», plant's height, number of productive stems per 1 m?, formation of
productivity of varieties of winter wheat.
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The most prolonged (82-88 days) interphase period «the renewal of spring tillering-heading» was
in 2015, when the sum of effective temperatures was 356,3-454,4 °C and sediments 153 mm.

Plant height had decreased from early to late sowing dates in the average grades of 7.4 cm. The
most favorable for the growth and development of winter wheat were the weather conditions in 2014,
when the height of the plants of studied varieties reached the average 75.2 cm (Ovidiy ) for the time of
sowing and 75.8 cm (Odesyka Misiya).

Under the conditions of the South Steppe of Ukraine the optimum sowing period of winter wheat
varieties Odesyka Misiya and Ovidiy on the forecrops fallow should be considered as the period from
the 30" of September to the 10" of October, which is formed by 655-997 pcs. / m? of productive stems
and grain yield at the level of 4, 92-6,40 t/ha.
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IIponyKTHBHOCTL COPTOB MIICHHIbI MSTKOW 03MMOii B 3aBHCHMOCTH OT CPOKOB ceBa W INOTOJHBIX YCJI0BHIi Be-
CeHHe-JIeTHero nepuoaa

M. M. KopxoBa, O. A. KoBanenko, JI. I'. Xonenko, H. B. MapkoBa

W3ydeHo BIHMsSHHE CPOKOB CEBa M MOTOMHBIX YCIOBHH BECCHHE-JIETHETO MepHoja Ha (JOPMUPOBAHME MPOIYKTHBHOCTU
COBPEMEHHBIX COPTOB IMIICHUIEI 03UMOH B ycinoBusx FOxHo# Crenu YKpauHBI. YCTaHOBJIEHO, YTO OCHOBHYIO pOJb B (Op-
MHPOBaHUH MPOJYKTHBHOCTH 3TOH KyJIbTypHI B BECCHHE-JICTHUH IIEPHO]] HTPaeT NMPOJODKUTEIBHOCTE Mexda3zHoro neprona
«BO30OHOBJICHNE BECEHHETO KYIIEHHSI — KOJIOMIEHHE», KOTOPBIH ObUI caMbIM KOpoTkuM (64-65 cyrok) B 2013 romy, cymma
s¢dexTuBHBIX TemmepaTyp mpu 3ToM coctaBmia 390,4-406,0 °C, a cambim nHHbBIM (82-88 cyTok) — B 2015 roxy, uto 00y-
CJIOBJIEHO JyYIIUMH MOTOAHBIMU YCIOBHSMH BO BpeMsl BereTaluH. BricoTa pacTeHuil 03MMOI MIIEHHIBI CHUXKANACh C PaH-
HUX JI0 TTO3JHUX CPOKOB CEBa B CpeIHEM IO copTaM Ha 7,4 cM. Haunyumne ycnoBust A pocTa M pa3BUTHS PACTEHMI Miile-
HUIIBI 03UMOH cnoxmuch B 2014 rofy, Koraa BeICOTA paCTEHUH MCCIeoyeMbIX COPTOB JOCTHIajla B CPEAHEM IO CPOKaM CeBa
75,2 em (OBummii) u 75,8 cm (Muccus onecckas). HccnenyeMsie copTa MIICHUIBI 03UMOM CPOPMUPOBATH HAUOOIIbIIEE KO-
JIMYECTBO MPOXYKTUBHBIX crebueit (997 n 959 mt./M?) B 2014 roxy npu nocese 30 cenTsiOps. CaMblii HU3KUH IPOTYKTUBHBINA
crebnectoit (512-614 mt./m2) chopmupoBam ucciexyemsie copta B 2015 romxy npu nocese 10 oxrsa6ps. MccnenoBanusmu
YCTaHOBJIEHO, YTO ONTHMAJbHBIC MIOTOJHBIE YCIOBHUS B IIEPUOJ «KOJIOIMICHHE — MOJIOYHAS CIEJIOCTh 3epHa» IIICHUIIBI 03H-
Mmoii 6611 B 2013 roxy npu nocese 10 okTs10psa. Camast BBICOKasi yp0oKaifHOCTb 3€pHa MIIEHUIBI 03uMoii (6,40 1/ra) chopmu-
poBanacs B 2015 romy mpu moceBe coproM Muccus onecckas B cpok 30 cenrsOps. B 2013-2014 romax camblii BHICOKHM
ypoXxail 3epHa M3ydaeMbIX cOpToB ObUT coOpaH mpu moceBe 10 okrsa6psi, uro Ha 0,15-0,41 T/ra mpeBBICUIO KOHTPOJIb —
30 ceHT0ps.

KnroueBble cii0Ba: NIeHNna o3uMasi, COpT, CPOKH CEBa, KOJIMIECTBO IPOAYKTUBHBIX cTeOJIeH, BBICOTAa pacTeHHH, ypo-
KAHHOCTb.

Productivity of soft winter wheat sort depending on terms length of sowing and weather in spring-summer period

M. Korkhova, O. Kovalenko, L. Khonenko, N. Markova

The article is about influence of sowing terms and weather conditions in spring-summer period on the productivity’s
formation of the winter wheat modern varieties in conditions of the South Steppe of Ukraine. It was faund that spring-
summer period the main role in formation of crop productivity wasplayed by the length of “renewal of spring tillering-
heading” phases, the shortest of which (64-65 days) was in 2013, the sum of effective temperatures thus amounted to 390,4-
406,0 °C, and the longest (82-88 days) was in 2015, due to the best weather conditions during the growing season. Plant’s
height of winter wheat decreased from early to late sowing terms on the average in of different varieties to 7,4 cm. The best
conditions for the growth and development of winter wheat plants were in 2014, when the plant height of the studied varieties
reached on the average 75.2 cm (Ovidiy) and 75.8 cm (Odesyka Misiya). The examined winter wheat varieties formed the
largest number of productive stems (997 and 959 pcs./m?)) in 2014 by sowing on September 30. The lowest productive
stubble (512-614 pcs./m?) was formed by the studied sorts in 2015 by sowing on October 10. The researches have faund that
the best weather conditions during the period of "renewal of spring tillering-earing" of winter wheat were in 2013 by sowing
on October 10. The highest grain yield of winter wheat (6.40 t/hectares) was formed in 2015 by the sowing of the Odesyka
Misiya on September 30. In 2013-2014, the highest yield of the studied grain sorts was collected by sowing on October 10,
which was 0.15-0.41 t/ha more than the control — September 30.

Key words: winter wheat, sort, sowing, number of productive stems, plant height, crop yields.
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THE INFLUENCE OF SOIL BACKGROUND OPTIMIZATION
AND FOLIAR TOP DRESSING ON PHYSIOLOGICAL AND BIOCHEMICAL
PROCESSES IN PEAR TREES OF TAVRIISKA VARIETY

IpencraBneni pe3ynbTaTH AOCITIHKEHb OO0 BIUTUBY ONTHMI3awii rpyHTOBOr0 ()OHY i MO3aKOPEHEBOTO ITiKUBJICHHS Ha
¢izionoro-6ioximiuHi mpouecu B aepeB rpyiui copty Taspiiickka. [ToaboBuit nocimia 3aknagenuit B 2015 pori 3a aBodakrop-
HOIO CXEMOIO B TPUKPAaTHOMY IMOBTOPEHHI 33 HassBHOCTI BOCbMH OOJIIKOBHX JepeB Ha KOXHiil eqemenTapHiil ainsHui. [Tepern
3aKJIaaHHsAM JOCTIy arpoXiMiYHHMH aHali3aMH IPYHTY OyJIo BHSIBICHO BMICT PyXOMHX (hOpM Kailifo Ha 46 MI/KT MeHIIe
BiJI CEPEIHBOTO MOKA3HUKA ONTHMAIBHOTO PIBHS, a HITPATHOTO a30Ty (3a HITpHpiKaliHHOIO 3JaTHICTIO IPYHTY) 1 PyXOMHX
crnonyk (ocopy — Ounbiie onTUMaNbHEX PiBHIB. [l onTHMi3anii IpyHTOBOTO (hOHY po3paxoBaHa i BHeceHa HopMa K,0 —
598 xr/ra i TakuM YMHOM OyB CTBOPEHHI ONTHMIi30BaHMII ()OH MiHEpPaAILHOTO IPYHTOBOTO JKUBJIICHHS IPYIIi yciMa TpboMa
ocHOBHUMH MakpoeneMeHTamu (NPK).

Cxema JOCIiDKEHHS BKIIIOYaa JBa PiBHS BMICTY B IPYHTI IOCTYIHHUX I POCIHH croiyk i ¢popm asoty (N), docdopy
(P,05) i xamito (K,0): He onTumizoBanuii (6€3 IpyHTOBOTO yIOOPEHHS) i ONTUMI30BaHHI BHECEHHSM PO3PaxOBaHMX 3a pe-
3yJbTaTaMH arpoXiMiYHUX aHaJi3iB IPYHTY JOOPUB TUX MaKpOEJIEMEHTIB, IKUX HE BHCTayaJlo B KOPEHEBMICHOMY IIapi IPyH-
Ty (0-60 cM) 1o onTuMansHUX piBHIB ((akTop A) i YJOTHPH BapiaHTH IO3aKOPEHEBOTO MiUKUBICHHS: 1 — 6€3 MifKUBICHHS
(oOmpHCKyBaHHS JINCTOBOTO IIOKPHBY BOJIOIO), 2, 3 14 — 0OIpHCKyBaHHS pO3YHHAMH yIOOPIOBANBHHX MpEIaparis, BiIIOBI -
HO: Peakom mmoc (cag-ropon) — 5 n/ra, Bykcan Mikpomnant — 3 n/ra i bioxenat «IlnonoBo-srinHi KynsTypu» — 3 n/ra (pak-
top B). 3a3naueni no3u npemnapatis po3unHsUN B po3paxyHKy 1000 J1 po3unHy Ha reKkTap cany.

3a mocraTHIX piBHIB BMICTY JOCTYIHHX [UIsl POCIIHH CIIOJIYK a30Ty Ta ochopy B HopHO3eMi 3BUYAHOMY (3HAYHO Iepe-
BUILYIOTh ONTHMaJbHI TSl A0JIyHI) 1 HEOCTATHHOTO YKUBJICHHSI KaJieM (HIKYE ONTHMAaIbHOTO BMICTY HOr0 OOMIHHUX (OpM
Ha 46 MI/KT IpyHTY) BHECCHHsSIM po3paxoBaHoi HOpMU K,O 598 kr/ra cTBOpMBCS IOCTAaTHIN PiBEHb JKUBJICHHS JIepeB TPYLIi
LM €JIEMEHTOM i 3arajbHUi ONTHMi30BaHMil (OH 1X MiHEpaIbHOTO XHUBJIEHHS ronoBHUME MakpoeiaemenTamu (NPK), sxuit
HiATPUMYBABCS IPOTITOM yYCHOTO TPUPITHOTO HEPIOLy TOCIHIIKEHb.

Ha onrtMizoBanoMy (oHI IPYHTOBOTO XKHBIICHHS JOCHTIIKYBaHUX JepeB roloBHUMHU MakpoenaemenTamu (NPK) Bcrano-
BJIEHO, IO (i3ionoriuynmii cTa i CTIMKICT O HECTIPHUATIMBHAX OTOJHUX YMOB Y JIepeB IPyIIi HOKPAIIMIHCS. [CTOTHO BemH-
KM HaKOIMYEHHSIM XJIOpo(diTy B JIMCTI BIIPI3HAIMCS JepeBa Ha ONTHMI30BaHOMY IpyHTOBOMY (hoHi, 06poOiIeHi mpenapaTomM
Bykcan Mikpormtant — 9,87 mr/100 r. Bisibliie HaKOMMYESHHS CYMH I[YKpiB BiIOyBanocs y JAepeB, 10 3HAXOAATHCS Ha ONTUMI-
30BaHOMY IPYHTOBOMY (OHI i M03aKOpeHeBo MimkuBIeHi npenaparoM Bykcan Mikpormtadt — 4,0 Mr/r.

Kurouosi cioBa: rpyma, copt TaBpilicbka, yI0OpeHHs, I03aKOPEHEBE MiXKUBICHHS, ONTUMAIBLHUN PiBeHb, XJI0podi,
BYIJIEBO/IU, CyXa PEYOBUHA.

Introduction. Pear, despite its extremely high flavor and consumer qualities, is spreading too
slowly in gardening. One of the reasons for this is the existence of a problem in the study of
fertilizer application systems in horticulture, which was previously most often used in apple
plantations. The recommendations for their fertilizing apple orchards were given together for pears,
as the closest to the biological and technological features of the culture. However, the pear is still
markedly different in the needs of mineral elements, in particular with the growing masses of
vegetative organs and the formation of fruit crops, as well as the relation to external environmental
conditions, which must be taken into account for the production of fertilizers with optimal
parameters for its nutrition. But even at the optimal levels of soil nutrition, there can be a lack of
individual mineral elements for their intensive assimilation during certain periods of growth and
development of fruit trees, which negatively affects the physiological and biochemical processes in
the plant. Therefore, it is important to study the possibilities of enhancement of these processes by
foliar application in addition to the main soil fertilizer, which creates optimal backgrounds of
mineral nutrition of trees through root systems.

Analysis of research and publications. Pear is one of the most common fruit crops, in which, in
selecting varieties that are most suitable for cultivation in specific soil-climatic conditions, it is
necessary to take into account not only high productivity but also the ability to adapt quickly and
effectively during stress [1-4].

The promise of introduced plants is determined by their resistance to unfavorable environmental
factors. In this regard, when introducing fruits and berries, it is very important to identify varieties that
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can tolerate atmospheric and soil drought. The criteria for drought tolerance of plants is watering and
water-retaining ability of leaves of plants [5].

Important for normal growth and development, and hence for high plant productivity, is providing
them with essential elements of mineral nutrition. Lack of nutrients in the soil cause a violation of the
physiological and biochemical processes in the tissues, as a result of which pathological phenomena
develop, the signs of which are inhibition of growth, changes in coloration of leaves, formation of
necrosis, deformations, depletion of leaves and fruits. All this leads to a decrease in the yield,
deterioration of its quality, and often - to the death of plants [6-8].

In plant organisms, the normal course of all processes of life is due to the presence of sufficient
quantities of water in cells and tissues. The water-retaining ability of cells depends on the conditions of
growing plants. The study of water management of pear trees and their regulation is an actual and
important problem, especially in the south of Ukraine, where the growing season is almost annually dry,
and the limiting factor during growing of plants is insufficient amount of natural moisture. In this case, an
in-depth study of the physiological mechanisms of adaptation of the pear to drought is also important in
order to increase the resistance of plants to the lack of moisture in the soil. Insufficient moisture, causing
changes in physiological and biochemical processes, also affects anatomical characteristics [9].

Symptoms of mild water stress often cause accumulation of betaine in a leaf of young pears. Betaine,
caused by water stress in mature leaves, is maintained for about two weeks after re-irrigation and gradually
decreases after the abstinence of water stress, and a month later, its content is reduced to normal levels. The
exogenously applied on the leaves of betaine slightly improves the growth of the shoots and the ability of
the leaves to resist dehydration, reduces the leaves' wicking under the influence of stress and promotes the
restoration of leaves after wilting for re-irrigation. These data show that accumulation of betaine is caused
by water stress and is associated with tolerance to the drought of pear trees [10].

An important indicator characterizing the work of the photosynthetic apparatus of plants is the content
of chlorophylls "a" and "in" and their correlation. The study of the accumulation of pigments (chlorophyll a
and b and carotenoids) in plant leaves is of great importance, since their content affects the intensity of
photosynthesis, the synthesis of spare organic substances (carbohydrates and proteins) and the
enhancement of adaptive properties of photosynthetic structures under adverse environmental conditions
[11-12]. Chlorophyll metabolism is probably the most prominent manifestation of life. It is estimated that
the annual chlorophyll turnover is more than 1000 million tons [13-16]. An important means of regulating
the accumulation of pigments in plants, including pears, is the use of physiologically active drugs and trace
elements that can stabilize or increase the amount of pigments in the leaves of plants [17-18].

Frost resistance is not clearly restricted in its manifestation. The crucial role in preserving the plant
plays not the maximum possible value of the negative temperature, but to a greater extent the period of
influence and the state of the organism of the plant that is exposed to the negative temperature [19-20].
The level of cold weather is determined by the content of carbohydrates in its wood. Carbohydrates
are the main nutrients of a plant organism, which are characterized by high reactivity. They take part
in many chemical reactions of metabolism. High regenerative capacity of the grafted material depends
on the content of the plastic substances in the tissues of the trees and, first of all, carbohydrates. It is
established that the more carbohydrates are contained in the tissues of the shoots, the better is the
process of fusion of grafted components and rooting of seedlings. Growth of shoots, deposition in the
supply of plastic substances and the overall viability of fruit plants is determined by the carbohydrate
metabolism, which, in turn, significantly depends on the conditions of cultivation [21-22].

Mobilization of starch and carbohydrates flow to the kidneys is compounded when there are low winter
temperatures. This conclusion was made after Japanese scientists study comparing total soluble sugars and
reducing sugars concentration, acid invertase cell wall and sucrose-phosphate synthase in the wood chipper
Japanese pear trees and corresponding cooling conditions during the rest period [23-26].

The literature is almost no information on the impact of exogenous optimizing soil mineral
nutrition background macro key (NRK) and top dressing fertilizer complex drugs with different
composition of macro- and micronutrients in chelated form of power on the accumulation of
chlorophylls and carotenoids in leaves. In this regard, we studied the effect of their actions on the
accumulation of photosynthetic pigments leaves pear trees in the western region of the Southern
Barrens.
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The purpose of the research is to investigate the effect of optimizing the soil background of
mineral nutrition with main macroelements (NPK) and foliar nutrition with complex fertilizer
preparations with different composition of macronutrients and micronutrients of nutrition in chelate
form on the physiological and biochemical parameters of the puffer apparatus and the annual growth
of Tavriiska pear trees on chernozem common in the western region of the Southern Ukrainian steppe.

Research methodology. Investigation of the effect of optimization of mineral nutrition on basic
macroelements (NPK) by soil fertilization and foliar application of complex microfertilizers on
Tavriiska varieties of pear trees was conducted starting from 2015. According to the conducted soil
analyzes, in the soil in the balls 0-60 cm found: N — 40,0, P,Os — 78 and K,O — 379 mg/kg. When
comparing the data given with the pears for determining the levels of mineral nutrition, the main
macroelements (NPK) show that the content of nitrate nitrogen exceeds 5 mg/kg of the upper limit of
the optimal level, which is 34 — 35 mg/kg, the content of mobile phosphates is close to the upper limit
of the optimal level - 60-80 mg/kg, and exchangeable forms of potassium is lower by 46 mg/kg from
the average (425 mg/kg) of the optimal level — 400 — 450 mg/kg of soil. Therefore, when laying the
experiment to create an optimized background of nutrition of pears with nitrogen, phosphorus and
potassium, only the norm of potassium fertilizer (598 kg/ha K,0) was calculated, which was supposed
to maintain the optimal level of content in the soil of exchangeable forms of potassium during a three-
year period. The results of agrochemical analyzes in the years of research (2015-2017) indicate that
the content of fruit trees available for nutrition of nitrogen and phosphorus compounds at the
beginning of the experiment and in the research years was not less than optimal levels. The fertilizer
produced by the K,O level was also within the optimal level of 402 mg/kg.

The scheme of the two factor studies envisaged the study of two levels of the content of the compounds
available for plants and nitrogen (N), phosphorus (P,Os) and potassium (K,0) available to plants: 1) not
optimized (without soil fertilization), and 2) optimized by the application of agrochemical soil analysis of
fertilizers with those macroelements, which lacked in the roots of the soil layer (0-60 cm) to the optimal
levels (factor A). As well as four variants of foliar fertilization: 1 — without feeding (spraying the sheet with
water), 2, 3 and 4 — spraying with fertilizer solutions, respectively: Reakom plus (garden) — 5 I/ha, Wuxal
Microplant — 3 I/ha and Biochelat «Fruit and berry crops» — 3 l/ha (factor B). These doses of drugs were
dissolved in water at a rate of 1000 liters of solution per hectare of garden.

The repetition of the experiment is threefold, the lilies are systematically placed. In each plot, eight
accounting trees planted in 2010 under the scheme of 4 x 2.5 m. The soil in the experimental garden
was kept by the steam system, the water regime in it was maintained thanks to drip irrigation at a
humidity level of 60%.

The content of green pigments (chlorophylls «a», «b», carotenoids and their sum) in the leaves was
determined by acetone method of Godnev [27]. 85% acetone was used for the extraction of pigments. The
optical density of the solutions was measured on the Spekol spectrophotocolorimeter. The calculation of
the content of pigments was carried out on the cheese mass by the equations of Rebbelen. Free and bound
water in the leaves were determined by the refractomometric method [28]. The content of sugars in shoots
was determined by the Bertrand method in the modification of L. V. Milovany [29]. Shoots for analysis
were selected after vegetation. The amount of starch is a volumetric method by Kh. M. Pochinok [30].
Photocolorimetry of solutions was carried out at the Spekol SP at a wavelength of 500 nm.

Research results. During the vegetation season in 2016, when the soil background was optimized and
the use of various preparations for foliar feeding, there was a change in the state of water in the pear leaf.

It was established that in the beginning and at the end of vegetation in the leaf of pears of the
Tavriiska variety (Table 1), the content of the cooled water was higher than that available in all studied
variants. In particular, it was the highest in leaf of trees with foliar applications Biochelat "Fruit and
berry crops" and Wuxal Microplant, the ratio between the content of coherent and free water was 3.4.

It was established that in the background of optimized mineral nutrition of plants, created due to
soil fertilization, the physiological state and resistance to adverse weather conditions in pear trees are
better. This conclusion is based on the data of Table 1, which tends to increase the content of free and
bound water in the leaves of trees, in variants with optimization of the soil background.

Significant changes in growth associated with the intensification of biosynthesis processes in
leaves and shoots. Therefore, it is advisable to detect the effect of the investigational drugs on the
basic physiological parameters in the tissues of the leaves of the pear. Accumulation of chlorophyll in
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the leaves is a determining factor for the intense passage of photosynthesis. The content and ratio of
chlorophyll is an integral indicator of metabolism and the formation of organic substances in plants,
which affects their growth and productivity.

Table 1 — Effect of fertilization and foliar nutrition on the state (fractional composition) of water in the leaf of
Tavriiska pear tree, %, 2016

E;?Eggi?if gﬁ Options for Foliar Feeding Free water Connected water

trees (factor A) (Factor B) VI* VIII X VI VIII X
Without feeding (control) 13,1 11,0 10,3 50,3 43,7 40,9

Unoptimized Reakom plus (garden) 13,3 11,2 10,5 50,4 43,9 41,3
Wuxal Microplant 13,7 11,5 10,8 50,6 442 41,5
Bio-chelat «Fruit and berry crops» 13,5 11,6 10,7 50,5 44,5 41,7
Without feeding 13,6 11,7 10,5 50,9 44,0 41,1

Optimized Reakom plus (garden) 13,9 11,8 10,8 51,2 44,2 414
Wuxal Microplant 14,7 12,5 11,1 51,8 45,1 41,8
Bio-chelat «Fruit and berry crops» 14,5 11,9 11,0 51,5 44,8 42,0

NIR,s Factor A 1,0 0,7 0,6 0,7 1,2 0,8
Factor B 1,1 0,8 0,4 1,2 0,9 0,4

Note. * Timing of sampling (months).

Various options for fertilization and fertilization have different effects on the content of pigments
in the leaves of pears. The content of pigments in the leaves of the trees of the pears of the Tavriiska
variety was significantly influenced by the optimization of the soil background and fertilization with
the drugs Wuxal Microplant and Biochelat «Fruit and berry crops». The leaves of the treated trees had
a more intense color than the control plants. This fact has allowed us to assume that under the
influence of optimization of the soil background and for the foliar application of the drugs there was a
shift in the chain of biosynthesis of pigments. The results of laboratory studies of the content of
pigments - chlorophyll (a + b) in the leaves of pear trees confirmed this our assumption (Fig. 1).
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Fig. 1. The content of chlorophylls (a + b) in the Pear Tavriiska leaf depending on from foliar
fertilization and optimized fertilization (2016): 1 — without feeding; 2 — Reakom plus (garden);
3 — Wuxal Microplant; 4 — Biochelat «Fruit and berry crops».

The analysis of the content of chlorophylls in the variant without optimization of the soil background
(black columns) and in variants with fertilization showed significantly more accumulation of chlorophyll in
the leaves of the trees on the optimized soil background (gray columns) treated with the drug Wuxal
Microplant — 9.87 mg/100 g. The number of chlorophylls (a + b) in the leaf of the studied variants of the
soil backgrounds and the nutrition increased in variants, where the K,O was introduced into the soil and
used for nutrition. Significantly increased the content of chlorophyll to optimize the soil background in all
variants — an increase of 1.55-4.39 mg/100 g with NIRs factor A — 1.2 mg/100 g. Increasing the content of
chlorophyll in the leaves was significant in the case of root growth of Wuxal Microplant — 2,12 mg/100 g in
the non-optimized background, and optimization — by 2.84 mg/100 g, and Biochelat «Fruit and berry
crops» —at 1.92 mg/100 g, with NIRs factor B — 1.5 mg/100 g.
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Carbohydrates are the main nutrients of the plant organism. They are characterized by high reactivity
and take an active part in many chemical reactions of metabolism. The effect of optimization of the soil
background and preparations for foliar feeding on the content of carbohydrates (mono, dactyl and starch) in
ripe shoots of vegetative trees was studied. It was found that the total number of carbohydrates in
experimental variants increased with respect to control. The highest starch values were found in the variants
where the soil background was optimized and the extra-root nutrition was carried out with the preparations
Biochelat "Fruit and berry crops" and Wuxal Microplant (Table 2). As the dispersion analysis showed, this
increase was significant. Consequently, these trees have more energy material, their shoots have grown
better and they are more resistant to adverse weather conditions.

Table 2 — Content of carbohydrates in the shoots of Tavriiska pear tree trees depending on fertilization and foliar
nutrition, mg/g, 2016

B?ﬁ:ﬂ?ﬁ;g; ?ri;:;)ﬂ Options for Foliar Starch Sugar Sum of
(factor A) Feeding (Factor B) Montsucar Ditsuhar Sugar Sum carbohydrates
Without feeding 3,60 0,95 1,90 2,85 6,45
(control)
Reakom plus 4,50 1,45 1,80 3,25 7,75

Unoptimized (garden)

Wuxal Microplant 4,95 1,65 2,55 4,20 9,15

Bio-chelat «Fruit 4,55 1,80 1,90 3,70 8,25

and berry crops»

Without feeding 3,75 1,15 1,81 2,96 6,71

Reakom plus 4,65 1,55 1,80 3,35 8,00
.. (garden)

Optimized Wuxal Microplant 5,05 1,75 2,65 4,40 9,45
Bio-chelat «Fruit 5,15 1,90 1,95 3,85 9,00
and berry crops»

NIR,s Factor A 1,5 0,9 0,9 1,5 2,0
Factor B 0,7 0,3 0,1 0,2 0,4

Significant increase in the accumulation of sugar was observed in trees treated with the Wuxal
Microplant with optimized soil background — 4.0 mg/g and without it — 4.20 mg/g. It is known that
low molecular weight carbohydrates are able to bind free radicals that cause destructive oxidative
processes, usually enhanced by the action of cells damaging physical factors. In addition,
monosacrides and sucrose perform signal function, take direct part in the regulation of cell division,
growth and differentiation. These processes play a decisive role in the initial stages of plant
development, namely at the beginning of the vegetation.

Accumulation of low molecular weight carbohydrates is considered as an adaptation to
unfavorable environmental conditions. This property of carbohydrates is very important for qualitative
passage of vegetation stages by a tree in conditions of drought and high temperatures of the Southern
Steppe of Ukraine. The introduction of fertilizers and the use of nourishment contributed not only to
the more intensive accumulation in the tissues of shoots of pears of sugar trees, but also starch.

Conclusions. 1. It has been established that in the background of optimized mineral nutrition of
plants created due to soil fertilization, the physiological state and resistance to adverse weather
conditions in the pear trees are better.

2. Significantly higher accumulation of chlorophyll in the leaves differed trees on optimized soil
background treated with the drug Wuxal Microplant — 9.87 mg/100 g. The increase was significant.

3. The highest starch values were found in the variants, where the soil background was optimized
and the foliar nutrition of the Biochelat «Fruit and berry crops» and Wuxal Microplant — 5,15 and 5,05
mg/g, respectively, were carried out. The best amount of sugar was accumulated in trees treated with
Wuxal Microplant with optimized soil background — 4.0 mg/g and without it — 4.20 mg/g.
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Binsinne onTuMHM3anMM MOYBEHHOro ()OHA M BHEKOPHEBOH IOAKOPMKH Ha (H3H0/10r0-0MOXHUMHYECKHE Npolec-
cbI B /IepeBbsIX rpymm copra TaBpuueckas

C. A. llerpenko, B. C. Cirocapenko

IIpencraBnensl pe3ynbTaThl UCCIEIOBAHUM BIMSHUSA ONTHMM3AIMU MOYBEHHOTO (JOHA U BHEKOPHEBOI MOJKOPMKH Ha
(U3U0I0T0-0MOXUMHUYECKHE HPOLECChl y IepeBbeB Ipymu copTa TaBpuueckas. IloneBoii ombiT 3amoxen B 2015 roxy mo
IBYX(aKTOPHOH cxeMe B TPEXKpPaTHOM MOBTOPEHHU MPH HAIUYUH BOCBMH YUETHBIX JEPEBbEB Ha Ka)KIOH 31€MEHTapHOMN
nensiake. Ilepen 3akmankoil ombITa arpOXMMHYECKAMU aHAIM3aMH MOYBBI ObIJIO BBISBIEHO COJAEpPXKaHME MOJBHKHBIX (HOPM
Kaynust Ha 46 MI/KT MEHbIIIE OT CPEJHEro MoKa3aTelsl ONTHMAIBHOTO YPOBHS, a HUTPATHOTO a30Ta (IO HUTPHU(PHUKAIIMOHHOMN
CIOCOOHOCTH MOYBBI) U MOABIKHBIX COSIUHEHUH (ocdopa — OoJblIe ONTUMAIBHBIX YpOBHEH. [ oNTUMU3anuy IOYBeH-
Horo (oHa paccunTaHa 1 BHeceHa HopMma K,O — 598 kr/ra u Takum 06pa3om OBUT CO31aH ONTUMU3NPOBAHHBIA (OH MHHEpa-
JIBHOTO ITOYBEHHOTO IIUTAHUS TPYIIH BCEMH TPEMsI OCHOBHBIMU MakpoateMenTamu (NPK).

Cxema uccreJoBaHUs BKIIIOYANIa 1Ba YPOBHS COZIEpKaHMs B OYBE JIOCTYIHBIX JUI pacTeHHI coenuHenuit u ¢popm azora (N),
dbocdopa (P,Os) u kamust (K,0): He onTUMH3MPOBaHHEIH (6e3 MOYBEHHOTO YA0OPSHHs) H ONTHMU3UPOBAHHBIA BHECCHUEM PACcCUH-
TaHHBIX 110 pe3yJbTaTaM arpOXMMUYECKHX aHAJIM30B MOYBbI YIOOPEHHI! C TEMH MaKpO3JIeMEHTaMH, KOTOPBIX HE XBaTaJlo B KOPHE-
oburaemomM cioe noussbl (0-60 cM) 10 onTUMaNbHBIX ypoBHe# (pakTop A) U YeThIpe BapHaHTa BHEKOPHEBO MOIKOPMKH: | — 6e3
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TIOJIKOPMKH (OTIPBICKMBAHKE JINCTOBOTO MOKPOBA BOJOH), 2, 3 U 4 — ONPBICKMBAHUE PACTBOPAMU YIOOPSIOIINX MPENapaToB, COOT-
BercTBeHHO: Peakom rumoc (cag-oropon) — S s/ra, Bykcan Mukpomnant — 3 n/ra u buoxenar «I[1nogoBo-sroHbie KyasTypu» —
3 n/ra (paxrop b). Yrazannsle 10361 npenapatoB pacTBopsumd B pacuére 1000 11 pacTBopa Ha rekrap caja.

INpy moCcTaTOYHBIX YPOBHSAX COAEP KaHMS JIOCTYITHBIX JUIS PACTEHUH COeIMMHEHNH a30Ta u Gocdopa B 4epHO3EME OOBIKHOBECH-
HOM (3HAYHUTENBHO MPEBBIMAIOIINX ONTHMAIbHBIE AT SIOJIOHU) U HEJOCTATOYHOTO MUTAHUs KaJIueM (HIKE ONTUMAIIBHOTO COZEp-
JKaHUA ero 0OMEHHBIX (hopM Ha 46 MI/KT 1I04BBI) BHECEHHEM paccuuTaHHOW HOpMbI K,O 598 kr/ra co3pasncs JocTaTOuHbINH yPOBEHb
MIUTaHUS AEPEBBEB IPYIIN STUM IEMEHTOM U OOLIMH ONTHMH3HPOBAHHBI ()OH UX MHHEPAJIbHOTO MUTAHHUS TIaBHBIMH MaKpO3Jie-
menTamu (NPK), KoTopblii mofaep KuBaics Ha IPOTSHKCHUM BCETO TPEXTOIMIHOTO MEPHO/a UCCIIEI0BaHUM.

Ha onTtumm3npoBaHHOM (oOHE IOYBEHHOTO IMTAHUS HCCIEIyeMBIX JepeBheB ITaBHBIMH MakpodnemeHTtamu (NPK)
YCTaHOBJIEHO, YTO (hM3HMOJOTHUECKOE COCTOSIHUE M YCTOMYMBOCTH K HEOJIArONPHUSTHBIM ITOTOIHBIM YCJIOBHSIM Yy JIEPEBLEB
rpymy ynydmrcs. CyIecTBeHHO OOJBIINM HaKOIUIEHHEM XJI0po(muIa B JUCTBSIX OTIMYANNCH JIEPEBbs HA ONTHUMH3UPO-
BaHHOM INOYBEHHOM (oHe, oOpaboransle npernaparoM Bykcan Muxpommant — 9,87 mr/100 r. Bonbiiee HakomieHHe CyMMBI
CaxapoB MPOUCXOJWIO y JCPEBbEB, HAXOJAINXCA HA ONTHMU3MPOBAHHOM MOYBEHHOM (DOHE M MOJY4YHBIINE BHEKOPHEBYIO
MOJKOPMKY npenaparoM Bykcan Mukpormnant — 4,0 mr/r.

Kunrouessle cioBa: rpyma, copt TaBpuueckasi, y1oOpeHusl, BHEKOPHEBbIE MOAKOPMKH, ONITUMAJIBHBIN YPOBEHb, XJIOPO-
(buI, yriaeBosl, Cyxue BEIecTBa.

The influence of soil background optimization and foliar top dressing on physiological and biochemical processes
in pear trees of Tavriiska variety

S. Petrenko, V. Slyusarenko

The results of the research conducted in the field experiment, laid out in 2015 under the two-factor scheme in triple
repetition with the presence of eight accounting trees on each elementary site, are presented. Before laying the experiment
agrochemical analysis of the soil revealed the content of mobile forms of potassium by 46 mg/kg less than the average index
of optimal level, and nitrate nitrogen (on nitrification ability of the soil) and mobile phosphorus compounds — more than
optimal levels. To optimize the soil background, the K20 rate of 598 kg/ha was calculated and introduced, and thus an
optimized background of mineral soil nutrition of pears was created with all three major macrocells (NARs).

The scheme of the study included two levels of the content of the compounds available for plants and nitrogen (N),
phosphorus (P,0Os) and potassium (K,O) available to plants: not optimized (without soil fertilization) and optimized by
applying agrochemical analysis of soil fertilizers calculated on the basis of the results of those macroalgae There were not
enough roots in the soil layer (0-60 cm) to the optimum levels (factor A) and four variants of foliar application: 1 — without
feeding (spraying the sheet with water), 2, 3 and 4 — spraying with solutions of fertilizers, respectively: P akom plus (Garden
Town) — 5 1/ha Wuxal Mikroplant — 3 1/ha and Biohelat "Fruit Culture" — 3 1/ha (factor B). These doses of drugs were
dissolved in the calculation of 1000 liters of solution per hectare of the garden.

At sufficient levels of the available plants for plants nitrogen and phosphorus in chernozem common (significantly
exceeding the optimal for apple) and inadequate potassium supply (below the optimal content of its exchange forms by 46
mg/kg of soil), an adequate level was created by applying the calculated norm of K,O at 598 kg/ha the feeding of the pear
trees with this element and the overall optimized background of their mineral nutrition by main macroelements (NPK), which
was maintained throughout the three-year study period.

On the optimized background of soil nutrition of the investigated trees, the main macroelements (NPK) found that the
physiological state and resistance to adverse weather conditions in pear trees improved. Significantly high accumulation of
chlorophyll in the leaf differed in the trees on an optimized soil background, treated with the drug Wuxal Microplant — 9.87
mg/100 g. More accumulation of sugar content occurred in trees that are on optimized soil background and topically
nourishing the drug Wuxal Microplant — 4.0 mg/g.

Key words: pear, Tavriiska, fertilization, foliar nutrition, optimal level, chlorophyll, carbohydrates, dry matter.
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EBOJIIOLISA TEOPETUYHHUX I IPAKTUYHUX OCHOB INIEPEXO/1Y BIJ
MMOJIMIOEBOTI'O I[O BE3ITOJIMIIEBOI'O I HOB_EPXHEBOFO OBPOBITKY
I'PYHTY B YKPAIHI 1O CEPEJIUHUA NNEPIIOI IIOJIOBUHMHA 20 cT.

BuknaneHuii icTopr4HMI IUIIX PO3BUTKY 1 CTAHOBJICHHSI CHCTEMH OCHOBHOTO OOpPOOITKY IpyHTY. AKIICHTOBAaHO yBary Ha ic-

TOPUYHHX IEpeayMOBaxX MiHIMI3aLlii MeXaHIqHOro 00podITKY IpYHTY. BHCBIiTICHa POIIE BITUM3HSIHUX BUCHHX B PO3POOLI TEOPETH-
YHHX | TIPaKTHYHUX OCHOB MiHiMi3aii 006pobiTky. JloBeneHo, 1o g0 noyarky 20 cr. rimnbuHa 3s1011eBoro 06po0iTKy 3pocraia, a 3

© HOpumaxk L. 1., BoiitoBuk M. B., [lanuenko O.b., Kapnenko B. I'., JleBannoBcbka C. M., [1anuyenko 1. A., 2018.
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20 cr. — mudepeHIII0ETHCS 3aIEKHO BiJ] TPYHTOBO-KIIMATHYHUX YMOB i OGI0JIOTYHUX 0cOONMBOCTEN KyIbTyp. IcTopidHi [pKrepena
3aCBIUYIOTH, 10 3 MEPEXO/y Bill LIITMHHOI i IepeIoroBoi CHCTEM 3eMIIepoOCTBa 10 TapOBOi MOCcTaa IpodiieMa MoCyX Ta 3aXHUCTY
BiJ BOJHOI 1 BiTpoBOI epo3iil. Eposist, Ha xymKy Oimbmiocti BueHnx (B.B. Jloxydaesa, IT.A. Koctrdesa Ta iH.), € HacIIKOM BHCY-
IIyBaHHS TPYHTY 3a TIIMOOKOro 00po0iTKy mryroM. BeranosieHo, mo B 19 cr. rimboknii 00po6iTOK IITyroM, IOPIBHIHO 3 PAJIOM i
COXOI0, BBXKABCsI TOJIOBHUM arpo3axo/ioM iHTeHcudikarii 3emaepoOcTBa, MeTa SKOro — MPUCKOPeHa MOOLTI3aList ITOKUBHHUX Pedo-
BHH IpyHTY. YKpaiHcekuit pepmep 1.€ OBciHCchbKHii Briepiiie B pUIBHHITBI 3a[POTNIOHYBAB IIOBEPXHEBHI 00pOOITOK IPYHTY Ha MEXIi
19 1 20 THCsAUOMITH. 3 Li€I0 METOIO BiH CKOHCTPYIOBaB KyJIBTUBATOPH 3 IUIOCKOPI3aIbHUMU POOOYMMH OpraHaMH, siki JoOpe miapi-
3a10Th Oyp’sIHH, PO3ITYIIYIOTh IPYHT Ha 5-6 CM, He HepeBepTaioun 00poOIOBAHOrO HIapy. BiblIicTh HAYKOBHX YCTAHOB i JOCII-
HHKIB BUCTYIIWIIU 3 PI3KOIO KPUTUKOIO BUCHOBKIB I.OBCIHCBKOTO.
KunrouoBi ciroBa: eBomrowisi, epo3is, miyr, Oyp’siHH, TPYHT, IOJIHIEBHIT 00po0iTOK, Oe3monuneBrii 06poOiTOK.

IHocTanoBka nmpodjeMu. BBakaeThcs, 0 OCHOBHUM 3HAPSIASM B 3eMJIEPOOCTBI € muryr. Ma-
OyTh, HEMAE 1HIIOTO 3HAPSAMS, SKE Biirpango 6 OUIBIT BaXKIUBY POJb B KUTTI JIIOJICEKOTO CYCITUTBCT-
Ba. TaMm, Jie MPOXOIUB IUIYT, 3 YaCOM 3'SIBIISUIMCS CEJHIA, KOJIOCHINCA HUBU, BUPOCTAIN MiCTa, OXKH-
BaJIA KOJUCH ITYCTUHHI MICIIA.

Bin piBHSI po3BUTKY 1 yIOCKOHAJICHHS IUTyra 3aBXKIU 3ajiekana KyJabTypa 3eMJIepoOCTBa, 3aiexala
KyJbTYypa JIOAWHH, 3aexano x)utta. K.A. Timipszes [1] myxke BIy4HO i TOYHO CKa3aB, IO «.... KYJIbTypa
TOJISL 3aBXKIM HIUIa pyKa 00 PyKy 3 KyJABTYPOIO JIOAWHH», TOOTO B Mipy HarpOMaKeHHsS HPaKTHYHOTO
JOCBIY 1 HAYKOBUX 3HAHb. 3'SIBJICHHS IUTyTa 3 TIOJHIICI0 KOPIHHUM YHHOM 3MIHHIJIO YMOBH JKHUTTSI Hace-
JICHHS1, JO3BOJIMJIO 3HAYHO MiJIBUIIUTH KUJIbKICTh, ACOPTUMEHT 1 SIKICTb MPOIYKTIB Xap4yBaHHSI.

MexaHiuHnii 00poOITOK TPYHTY B pUIBHUITBI YKpaiHH, SIK MPOBiJHA JIaHKa XJIiO0poOCTBa, MaB
TPUBAJY 1 CKJIAIHY €BOJIIOIIIIO.

[Imy>xHe pITEHUIITBO BHHUKIIO 3a 2-2,5 THCSY pokiB 1o Pizaea Xpucrosoro (4000-4500 pokiB To-
My). [lepexin Bix MOTHKH 70 AepeB’STHOTO IUIyra (Xo4a i MPUMITUBHOTO) Ta TBAPUHHOI TATH iCTOTHO
ITIIBUIIMB TIPOYKTUBHICTE TIpami xmimibopoba. BUroToBieHi Ha OCHOBI apXEoJIOTIYHUX MaTepialiB Ko-
Iii TOrOYacHUX ACPEB'SHHUX INTYTiB BKA3yIOTh, 110 32 00p00ITKY HUMH TPYHTY, IMTOPIBHSIHO 3 MOTHKOIO,
MPOAYKTHBHICTH Ipalli 3poctae Maibke y 50 paziB. OTxxe, 00po0iTOK IpyHTY IITyTOM — OJHa 3 HaiiBa-
TOMIIIKX MOJiH B €BOJIOLIT CYCIiNbCTBA, IO clipHsia GOPMYBaHHIO PaHHIX UBLIizamii [1].

EBonromiiHAN pO3BUTOK MEXaHIYHOTO OOPOOITKY XapaKTEepPU3yeEThbCsl JOMIHYBAHHSM ILIyra y pi-
JHHULTBI Maibxke A0 KiHIs 20 CT. 3 TOCTYHNOBUM YAOCKOHAICHHSIM HOro OyAOBH i TEXHOJIOTiH BUPO-
IIyBaHHS KyJIbTyPHUX POCIIHH.

YkpaiHii 3BUKIN 0 0aratboX CUMBOJIB: CHIIl — CHMBOJII3Y€ 3TYPTOBaHICTh 1 €IHICTD, CEpPIT — 00-
pa3 mpari Ha 3eMIli, KOJI0C — CHMBOJI HApOIHOTO OJara, TUTyT — 3Hapsaas MupHOi npami. Ha croromHi,
K 1 3aBXJIM, TOJIOBHA MPisl BCiX JIIOJICH IUTaHETH — EPEKyBaTH MeYi B TUTYTH.

Y npeBHi 9acH arpapii BBaXKaJli TIyT OPeoJIoM BUCOKOI TIOBary i maHyBaHHs. BuHaiieHHs oro BOHI
OB’ SI3yBaJIM 3 TBOPIHHAM OOTIB 1 MisUIbHICTIO MiiuHux repois. [lnyr mis xmidopoda OyB CBSICHHHM
3Haps M. Bin 06oproBaB HUM JKUTIIO 1 cenuiua. bopos3Ha, yTBopeHa IuTyroM, Ha IyMKY pUTbHHUKA, Halii-
HO 3aXHIIA€ HOT0 POAMHY 1 KUTIIO Bif MOCSATaHHA 3710T0 Ayxa. lIpoknaneni mryrom 60po3Hu B PUMCBKii
iMIepii BBaXKAJTHCS] HEMOTOPKAHUME MEKaMH MK MicTaMH. | Ha ChOTOIHI I18 TPAJHIIis 30eperiiacs: 30paHa
TUTYTOM CMyTa TPYHTOBOT'O TIOKPHBY TO3Ha4a€ KOpAOH MiX KpaiHamu. B CepeaHbOBIUUS 32 BHKpaJICHHS
TUTyra Kapaym 4eTBepTyBaHHsIM. OcoOarBo 00epiraiy 3alli3Hi YaCTUHH [bOTO 3HAPSIIS.

Ha croroani y eBponeichkux KpaiHaxX IUIyroOymiBHI 3aBOAM BHITYCKAIOTh JyXe Oarato IUIYTiB,
PO3pOO0JIAIOTE HOBI OiIBIT HAMIKHI 1 MPOMXYKTUBHINII KOHCTPYKIIi. ILTyrs MaTuMyTh TIOMIAPEHHS 1 B
MOJANIBIIOMY, OCKIJIBKH IIMX 3HAPSAb Yy arpapiiB MOKH 110 HaiOinblIe, a 3aMiHa X Ha HOBITHI IPYHTO-
00poOHI KOMIUIEKCH MOTpedye BeNUKUX (iHAaHCOBHX pecypciB. [IeBHY poib mpu HbOMY YacTo Bifir-
pae€ 1 arpapHH KOHCEPBATHU3M Ta 3BUYKA J0 TPAIUIIHHNX, IIEPEBIPEHNUX YacOM, TEXHOJIOT1H.

I Ha cboromHI OpaHKa 3aIMIIAETHCS, SIK BKa3aB OCHOBOIONOXKHUK 3emiiepoOcbkoi Mexaniku B.I1. T'o-
PAUKiH [2], caMOr0 BaXKKOO, CAMOIO TPUBAJIOID, CAMOIO JIOPOTO0 POOOTOO B PUIBHUIITBI. Y BCI YacH Ieu
3axiJl MEXaHITHOTO 00OPOOITKY TPYHTY 3aCiy»KEHO BBa)KaBCS OCHOBOIO 3emMiiepoOcTBa. Ilepmmmii pociiich-
kuii arporom .M. Komog 1mie B 1788 p. 3a3Ha4aB,: «1axoTa €CTh TIIABHOE B 3eMJICIEITHH JICITO» [2].

VYKpaiHChKUIl PITBHUK MaB PAJ CBOEPITHUX PHUTYalliB MPOKJIaJaHHS ILTYTOM Mepiioi OOpo3HU B
romi. Hampukiami 19 cr. Born BukoHyBanucs mie B [lomicei, gactkoBo Ha JliBoOepesxoki 1 [Tomimmi, a
Takok B Kapnartax. BiHHUIBKI 3emMitepoOH y TOJTI KJIaau XJII0OMHY Ha pO3CTEIeHY XYCTKY Iepe mep-
MM TPOXOJOM IUIyra, po3pizaiu ii, 1 yci mpucyTtHi arpapii dactyBanuck. Ha IlontaBmuHi mepen
MEPIIOI0 OPAHKOIO TEKJTH 3 TICTa «XPECTUKH», IKUMH 4acTyBanucs B moii. Ha mepiiry opanky maibke
TTOBCIOJTHO B YKpaiHi BUXOIUIIH 13 OCBIYCHOIO BOA0I0. Hero kpommmm 3Hapsaus, podody xymooy i mo-
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ne. Puryan OyB TpaawiiiiHO HaApOJHWM, Y HHOTO BipHB PUIBHHMK. PHUTyasr cTBOpioBaB miisa Xjibopoba
IyIIEBHO-TICUXOJIOT1YHY piBHOBAry.

AHaJi3 ocTaHHIX T0CTiIKeHb 1 my0Jtikauii. 3 gpyroi nonosuaM 18 cT. Gepe MOYaTOK JTyMKa PO He-
00XiHICTh TIIMOOKOT OpaHKH 3 METOIO TiIBHUIIICHHS YpOXKaitHOCTI KyabTyp. Tak, 30kpema, «HCTpyKIus
nsopeukomy MBany HemunHOBY 00 ympaBieHWH JOMY W A€peBEeHb», BUIaHa ApreMieM BonWHCBKHM B
1724 p., 3000B’s13y€ «IPHIEKHO CMOTPETH, 4TOOBI 3eMIIsl OblIa TIIyOoKo maxanax» [3]. I'miuboko obpobisitu
monst mipornionyBa .M. Komos (1750-1792), A.T. bonotoB (1738-1833), O.0. I3mainbcekuii (1851-
1914), K.A. TimipsizeB (1843-1920), C.M. YcoB (1796-1859), [1.I. Meunenees (1834-1907). Ha mymxy
OCTaHHBOTO, TTOTTTHOICHNH 00POOITOK TPYHTY ILUTyTOM 3aXHILA€ KyJIbTYPH SIK BiJl HA[UTUILKY, TaK 1 HecTaul
BOJIOTH. BiH MPOIIOHYBAB PETEILHO BUBYATH KOPHUCTH TTOTJIMOJICHHS OPAHKH 32 Pi3HUX 00CTaBUH [4].

IT.A. KoctuueB (1845-1895) Bka3aB Ha Ba)kKJIMBICTh 1 CKJIAJHICTh BU3HAYEHHS ONTHUMAJIBHOI IJIH-
OuHu 00pOOITKY: “‘yKazaTh, KakoBa JOJDKHA OBITH IAX0Ta Ha Pa3HBIX MOYBAX, CTOJIb )K€ TPYIHO, KaKk
PELIUTh, CKOJIBKO HY)KHO Ha Ka)KAYIO TOYBY BBIBE3TH HaBO3a Ui MOJY4YCHHUS HanOoJiee BBITOJHOTO
ypoxas” [5]. Moro B upomy muransi miarpumas 1.O. Cre6yt (1833-1923). OCHOBOIIOIOKHHK POC-
nuHHUOTBA B 1871 p. 3a3HauaB, mo: «YmoTpeOieHue opyauil ¢ oTBajJaMu, a UIMEHHO ILTyTra, MOXKET
OBITH 3HAYNUTENIFHO OTPAaHUYCHO, XOTsI BCE JK€ HE OCTAHOBIIEHO» [6].

IT.A. Koctuues i 1.O. CtebyT BBaXkau, mo 0OpoOITOK IIyTOM CIIPUIHHSE Ty>KE IHTCHCHBHY Mi-
Hepai3allio OpraHiYHUX PEYOBHH TPYHTY 1 JOOPHH MOBITPOOOMIH, ra3000MiH, MOOLTI3AIlIIO EIeMEH-
TiB a30THOTO 1 30JILHOTO HUBJICHHS POCJIVH, 3HUIILYE CETeTANbHI OYp’ SHUCTI POCITUHHU.

VY 19 cT. miMHHAI 3eMITi TPHYOPHOMOPCHKUX CTEITB OyJIM MaiKe TMOBHICTIO PO30paHi. 3HUIICHHS
MIPUPOIHOI (AMKOT) POCITMHHOCTI 33 PO30PIOBAHHS IUIMHHUAX 3eMENb MPU3BEIIO A0 MOCHUIICHHS epo3iii-
HUX 1 gedusniiiaux npoueciB. Bueni i mpaktuku 19 cT. BBaykaiu OCHOBHUM (JOMiHYIOYHM) 3aX0J0M
3aXHCTY BiJ LIMX HETaTHBHUX SIBUIL JIiCOPO3BEICHHSI.

«[lomreunTeNbHBIT KOMHTET 00 MHOCTPAHHBIX IMOCENICHIIax I0KHOM Poccum» B 30-x pokax 19 cr.
3000B’s13aB CBOIMHU IMOCTaHOBAMH KOJIOHICTIB 3aJliCHIOBATH 3€MENbHI MaCHMBH 3 PO3paxyHKy 1o 1,6 ra
Ha oguH Hagin B 65 ra [7]. [lix xepiBHUIITBOM MiHicTepcTBa AepKaBHOTO MaiiHa, yTBOpeHoro B 1833
p., Oynu TIpOBEICHI 3aX01u 3axXHCTy Bix medrsmii Ha miBmHI KpaiHu. B poboTi 1meoro MinicTepcTBa
OpaB ydacts i B.B. Jloky4aeB. Bin ckilaB TpyHTOBI KapTH XepcoHChKoi, TaBpiiicbkoi, XapKiBChKOI Ta
IHIIMX MiBJCHHUX I'yOepHil eBpomelchkoi yactuHu Pocii. Ha Hux Bmepiue 3a3HavyeHi MOBHICTIO Jie-
(bpoBaHI 3eMeNbHI MACHBH Ta IUIONI TPYHTIB JIETKOTO TPAaHYJIOMETPHUIHOTO CKIIATy, IO CXWIBHI 10
€po3ii, a TAKOXK AUISHKH KaM’ SHUCTUX TPYHTIB, B SKUX KaMiHHS € pe3yJIbTaTOM iX 3MUBY 1 BUIyBaHHS.

[Micna cromunincekoi pedopmu 1861 p. meduisniiiHi mpouecH, Mo CYyIPOBOAKYBAIHCS MUIOBUMH
OypsIMH, CTAIOTh 3BUYaiHUM sBUIIEM. B kiHui 19 cT. BoHH Ha0yBalOTh OCOOIMBO 3arpoO3JIHBOTO Xapa-
krepy. Jlo pepopmu Oyiu 3adikcoBaHi ayke crycTOILIMBI Oypi juie B 1824 1 1848 p., a micis pedo-
pMHU BOHH BXe crioctepiramuics B 1876, 1885, 1886, 1891, 1892, 1898, 1899 pp.

OpnHiero 3 HaWOBII iHTEeHCUBHUX Oynia YopHa Oyps B KBiTHi—TpaBHi 1892 p.: « SIBneHune HOCHUIIO
CTOJIb TPO3HBIA M yCTPAIIAIONINA XapaKTep, 4TO BCE Aadl KOHYMHBI Mupa... [loe3na kene3npix mo-
pOT He MOTJIH IBUTAThCA OT 3aHOCOB YepHO3eMa MOJ00HO TOMY, KaKk 3UMOIO B CHEXKHBIX 3aHOcax. [lo-
ciie Oypb TpOMaIHbIE TUIOLIAIN OCTATHCH COBEPLICHHO JUIIEHHBIMHU BCIKON pacTUTEILHOCTH, HA MHO-
I'HX Y4acTKaX Ja)Ke COPHBIX TPaB COBEPIICHHO HE OBUIO, U B 3TOM Cllyyae OHH MPEICTaBIUTH YEPHYIO,
YUCTYIO U TTa/IKYyI0, KaK TOK, TOBEPXHOCTH ... KaHamel riryOMHOM 10 2 apiinH OKa3aJIMCh 3aChIlaH-
HBIMU. 3alUTHBIC TIOJIOCHI XKEJE3HBIX JJOPOT MECTaMH OBUIH COBEPIICHHO 3aChIaHbl» [7].

Ockinbku 75 % BUpoOHMITBA MPOAYKLii pinbHMITBA Pocii B KiHIi 19 cT. Oyllo CKOHLIEHTPOBaHO Ha
MIBACHHUX YOpPHO3eMaX, I1e TIPU3BENI0 0 HEAOPOMiB 1 roomy Hapomxy. Ctanmu 3’sCOBYBaTH IPUYUHHU €pO-
31MHEX 1 Aedamiiaux mporeciB. HaykoBIii BBakaind, 10 MPUYUHOIO iHTEHCUBHOI AeJisiii € HaaMipHO
BHCOKa YacTKa pO30PaHOCTI CTENOBHX MacHBiB 3eMedb. [Ipo 1e cBimuars i myOuikawii Toro gacy.

B Mipy 30UTBIIEHHS PO30PAHOCTI CTETIOBUX 3€MEJIh BITPOBA €pO3is CIPHYMHSIIA 3MEHITICHHS TUTOIIT TI0Ci-
BIB CUIBCBKOTOCIIONAPCHKUX KyNbTYp. 11lopiuHe 3pocTaHHs Iwion| 3pyiHOBaHUX Aedisiiero 3emenb 3 1802
1o 1831 p. Ha HWKHBOMY JIHINpi CTAaHOBMIIO B cepeHboMY 785 ra. B bepastHCbKOMY MOBITI B CIYHI—TIOTOMY
1886 p. Oymo 3HUICHO dYOpHUMH OypsiMd ToHax 37 Tuc. ra mieHwili o3umoi. [lwioBa Oyps
1892 p. 3aBmana BeNMMKUX 30WMTKIB KyJIETYpaM Ha TBIHI CKaTepUHOCTABCHKOI 1 B TIBHIYHIN yacTuHI TaBpiii-
cbKoi Try0epHii. Jluire B oqHoMy MapiynonbscbkoMy MOBITI gedisiis 3uummna 164 tuc. ra nocisis [7].

HaykoBi npani Toro gacy, npucBsiYeHi TOCTIIKECHHIO Ii€l MPoOIeMH, CTBEPAKYIOTh, IO OCHOB-
HOIO IIPUYHHOIO KaTacTpo(IYHMX HACHTIIKIB CIyCTOIIYI0Uol aii aedisiii Ha MBASHHUX YOPHO3EMAX €
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€KCTCHCUBHHM pO3BHUTOK pinbHUIITBA. B.B. JlokydaeB BOa4aB mpuuuHy 3pOCTar0doi Aii TOCyX 1 HOBTO-
PIOBAHOCTI HEBPOXKaWHHUX POKIiB, MEPII 3a BCE, B IPEHYBaHHI PIBHUHHOTO CTEIy B YOPHO3EMHHUX I'y0e-
pHiAX. SIK BIZOMO, TIOBCSKICHHA €pO3is MPOXOAUTH HETIOMITHO, CIIPUINHSE TTOBUIBHE TTOTINOICHHS 1
PO3BHTOK PIYKOBHX JOJWH i 0aJ0K. AHAIOTIYHI pe3yabTaTH CIIOCTEPITalOTHCA 3a CYIUIBHOTO PO30PIo-
BaHHSI, AKE MPU3BOAMUTH 0 3pOCTAHHS APEHOBAHOCTI BEPXHBOTO IIAPY TPYHTY, 3HIKEHHS PIBHS TPYH-
TOBHX BOJ, @ OT)Ke, TTTMOOKOT0 BUCHXaHHA MiBACHHOTO YOPHO3EMY, 3 OJHOTO OOKY, 1 PO3BUTKY APYXK-
HO1 epo3ii — 3 inmoro. B.B. Jloky4JaeB mepmmmM BKa3aB, IO MPOIIECH BOIHOI €po3il 1 BUCHXAHHS Y0p-
HO3eMHOTO TpyHTY B CTeIry B3a€MOIIOB’ I3aHi.

Vike B nepumx my6nikanisx O.0. Ismainscekoro [8] i B.B. JJokyuacsa [9] Haronomyerscs Ha B3ae-
MO3B’SI30K €pO3iIMHMX TPOIIECiB i ToCyX. Ha MyMKy X HAyKOBIIB, 3aIlacy TPYHTOBOI BOJIOTH 1 epo3iiiHa
CTIMKICTh TPYHTY BU3HAYAIOTHCS arPOHOMIYHO IIHHOIO TPYA0YKYBaTO-36pHUCTOI0 HOTO CTPYKTYPOIO.

OTxe, BITYM3HSHA arpOHOMiIYHA HayKa B 19 cT. BcTaHOBHJIA MPSIMUAHN 3B'SI30K MiXK 1IHTCHCUBHICTIO
AQHTPOIOTCHHOTO0 HAaBAaHTAXXCHHS Ha 3eMelibHI pecypcu CTelly 1 HETaTHBHUMH HACTiJKaMH, IO CIIO-
CTepiraaucs B 3eMJICpOOCHKii ramysi.

Meta pocaizkeHHs] — BUCBITJICHHS €BOJIIOLIT TEOPETUUYHUX 1 MPAKTHYHUX OCHOB TEPEXOAY BiX
MOJIMLEBOTO 10 OE3MOJIMILIEBOrO i MOBEPXHEBOIO 00pOOITKY TPyHTY B YKpaiHi A0 CepeluHH MEepIIoi
nostoBuHHA 20 CT.

MeToauka a0CTiI:KeHb. MeTOMO0IOTIYHOI OCHOBOIO ITOCHIKEHHS OOpaHO iaJIeKTHKO-JIOTid-
HUH, 1CTOPUKO-HAYKOBHUH, MPOOJIEMHO-XPOHOJOTIYHHN, 0i0miorpadiuHO-CTATHCTUUHUM METOIH, SKi
3a0e3meyrnii KOMIUIEKCHUH aHalli3 MpeaMeTy MOCIIDKEHH, 10 0a3yeThCs Ha MPUHIIKIIAX Oaratodak-
TOPHOCTI, iICTOPHU3MY, BCEOITHOCTI Ta HAYKOBOI 00'€KTUBHOCTI ITi3HAHHS.

OcHoBHi pe3yJbTaTH a0cTilxenHs. B 19 cT. BYeHI HAroiomyroTs Ha HEOOX1THOCTI OOMEKEHHS PO-
30proBaHHs yopHOo3eMiB Crerny. Iliciist ycBimoMIIEHHSI HE3BOPOTHOCTI IIOTO MPOLIECY BOHU PEKOMEHAYIOTh
TIPUCKOPHUTH JTICOPO3BEICHHS 1 CTBOPUTH Oy(hepHi CMYTH 3 KyJIBTYD, IO 3aXUIIAIOTh ITOJIS BiJl pyHHIBHOI
nii BiTpy. [IpoGnema Oe3monmiieBoro oOpoOITKY HEe BUCYBAEThCS Ha MEPIIMA IUIaH JOTH, MOKH CTYIiHb
PO30pEHOCT] HUTMHHUX YOPHO3EMiB HeBUCOKHMIA. Han3BuualiHO akTyalbHOIO BOHA cTa€ HampHKiHmi 19 cr.,
110 0OYMOBJICHO ITOYATKOM iHTEHCH(DIKaIlii pUTHHUIITBA, 30KpeMa, MEXaHITHOTO 00POOITKY TPYHTY.

VY nepiriii mojioBuHi 19 CT. IHTCHCMBHOMY PO3BUTKY €pO3IHHMX 1 AeGUIALMIMHUX MPOLECIB B IIiB-
neHHuXx ryoepHisx Pocii 3amoGirana He TiUIBKKM HE3HaYHa PO30PaHICTh LITMHHUX YOPHO3EMIB, ane i
ICHYIOY1 B Tl YacH IIJTMHHA 1 IEpeIoroBa CUCTEMH PIITLHUIITBA.

3a X cucTeM O00POOIISITA CTETOBI 3eMeJTbHI MAaCHBH YKPaiHCHKUM ILIyroM abo cabanom. Lli 3Ha-
psanns Oynu onTuMansHO npuctocoBanumu 10 ymoB miBaHs [10]. IT.A. KoctryeB Bka3yBas, 10 BOHH
€ He MOPOPKEHHSIM 3BUYAI0 YU 3BHYKH, 4 HACIIAKOM caMOi CHCTEMH 1 LIJIKOM BiIMOBigaroTh iif [11].
CiBOy mpoBOIMIN TIO 37I€TKa po3mymieHid ckuOi. Ilicisa 3-5 pokiB BUPOITYBaHHS 3¢PHOBUX IUISHKH
3aJIMINATY 1 TIEPEXOJMITH OCBOIOBATH HOBHH 3eMeNbHHN MacuB. Jledmsiis 3a MPUMITHBHUX CHCTEM
xJ1i6opobcTBa Oyna HEMOKIIMBOIO, OCKUIBKY MIEpeBepHyTa CKH0a AEPHUHU XapaKTepu3yBajacs BOAOT-
PWBKOIO 1 BITPOCTIHKOIO (ZliaMeTp TPYHTOBHX arperartiB moHam 1 MM) CTpyKTyporo. I came rosoBHe,
OYCBHIHO, MUTKHH MEXaHIYHHA 00p0o0ITOK 3a0e3meuyBaB 30epeKeHHS POCTHHHUX PEIITOK (IEPHIHM),
SK1 CKPIIUTIOBANIM KOPIHHSAM TPYAOYKH TPYHTY, HE3BaXKal0OUu Ha IIepeBEPTaHHSL.

[Ticna pepopmu 1861 p. BigOynocs MacoBe mepecesieHHs CEJsH i3 HEYOPHO3EMHUX B YOPHO3EMHI
ryOepHii. [IpnOyBarounm Ha HOBI MICIl, TIEPECEIICHIT TPUBO3KIN 3 COOOI0 1 TUITOBI TPATUITIHI HABUY-
KM Ta PUTbHUY1 3HAPSI.

[liBHiIYHE PITBHUIITBO JAJICKO HE 3aBXKIM BiJIOBIAaIO0 HOBHM YMOBaM, MO IO CBiAYNUTH OJUH 3
Bumakis, onucannid I1.A. Koctrnuesum [11]. Ha miBHO4I TaBpifickkoi ry0epHii 0ysI0 YTBOPEHO OJTHE
13 HOBHIX CEJUII TIepeceNeHIIMHU 3 KUiBImMHAM, SIKi TpaJAHIIHO 3BUKIIH IO TIIMOOKOTO 00pOOITKY, 0CO-
OnuBO 3a BUpOILIYBaHHS OypskKiB IykpoBuX. Ha HOBoMy Micui rmrOOKHi 00poOITOK IPyHTY IIYToM
BUSIBUBCS He e(EKTHBHUM: 32 MOCYIUIMBUX POKIB 3€PHOBI KOJIOCOBI BUTOpAIH, a 332 3BOJOXKCHUX —
CHJIBHO 3a0yp’ SHIOBAIHUCS. BIpo1oBk MeKUTBKOX HEBPOKAWHUX POKIB 3HAYHA KiJIBKICTh ITEPECEIICHITIB
BUMYIIIEHI Oy MOKMHYTH 1Ii 3eMeNbHI MacuBu sk HenpuaatHi. KopiHai x Memkanni TaBpiiicbkoi
ryOepHii, o Mmocenauauca Ha iX Miclli, BUKOPUCTOBYIOUH TPAAULINHHY AJSI HBOTO PETIOHY PIILHUYY
TEXHIKY, 3pOOHITH CEJI0 OJTHUM 13 CaMHX 3aMOXKHHUX B J[HITPOBCHKOMY ITOBITI ITi€i TYOEpHii.

3 IUIMHOM 4Yacy 3eMJIepoOCchKa TeXHIKa cTana He BIANOBIIaTH BUPOOHUYNM yMOBaM, aJKe B KiHII
19 cr. minuHHA 1 IEpesIoroBa CUCTEMHU PLIBHULTBA YK€ MPUIUHIIN CBOE iCHYBaHHS B MiBACHHUX T'y-
OepHisx YopHO3eMHOI cmyru Pocii. Ha crapoopHmX 3eMisx, maBHO M030aBIICHUX IEpPHUHH, cabaH i
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MaJIOPOCIHChKUI LIYT, paio 1 Jierka OOpoHa CTajau Hee()CKTUBHUMHM, a PO3BUTOK 3€PHOBOTO TOBAPHO-
r'0 FOCIOAAPCTBA 1 HEAOCTATHA KUIbKICTh pOOOUOi CHIIM CIIOHYKAU arpapiiB 10 BIPOBaKEHHSI 3a Ma-
pPOBOI cHCcTeMH XJIIOOPOOCTBa PSAIKOBOI MAIIMHHOI CIBOM (B3aMiH py4YHOi po3KHIHOI). BukoprcTanHs
K CIBAJIOK IJISl PSAAKOBOI CiBOM BHMarae OLIBIN SKICHOI IMEPEaIociBHOI MiATOTOBKU TPyHTY. BkazaHi
NPUYMHY 1 clipysiii iHTeHcudikanii MexaHiuHOTO 00poOiITKY YopHO3eMiB Ha miBAHi Pocii, sika BuCy-
HyJa B KiHni 19 cT. Ha mepiuii mwian mpodieMy 3aMiHH IEPENIory CUCTEMOIO arpOTeXHIYHUX 3aX0/iB
010 3a0e3ICUYCHHS IPYHTY BOJIOTO0 1 J0OpUM (hiTOCAHITAPHUM CTaHOM («BIAMOYHMHKOM»). Taki 3a-
BIIaHHS YCIIIITHO BUPINTYIOTh TUTBKH YHICTI ITAPH, IPOTE, K 3a3HAYIN JOCITITHUKA HANpUKiHIi 19 CT.,
BoHM B Cremny Ykpainu € HalOuUThIn qeduitniino HeOe3neuHuMu mossimu [11].

B nonsx gncroro mapy pekoMeHAyBaiacs opaHKa Ha BCIO TNIMOMHY OPHOTO IIapy TPyHTY. B dop-
HUX Tapax il MpoBOIMIN BOCEHH (B PIK, IO MEpEeAye MapyBaHHIO TOJIS), @ B paHHIX — BECHOIO (B PiK
napyBanHs nojst). [licns mosiBu cxoziB Oyp’ siHIB IPUCTYNAIH 10 TOTIISAAY 38 YACTHM MapoM. «J[BoTH-
HS» TTYTOM MPOBOAMIIN, sIK 3a3HauaB [1.A. Koctuues, Ha Taky camy IMOWHY SK 1 OCHOBHHI 00po0i-
TOK, 200 X HaBITh 1 OUTBITY.

OnHak, TUIyT BUABUBCS HE €(EKTUBHMM Ha 3alUpPi€HUX MApOBHUX MOJAX. i 3HUIIEHHS MUPI0
MOB3Y4OT0 BHKOPUCTOBYBaiM OopoHH. OTXKe, i3 aHajora mepesiora mapoBe IOJie MEepPeTBOPUIIOCS B
TIepITy Yepry B 3axij] 3HUIICHHSA Oyp’ SHIB 1 MEBHOIO Mipo0 B 3aci0 BiIHOBJICHHS 3aIaciB TPYHTOBOI
Bojiord. baratopiura xm0OopoOChKa IMpakTHKa IEPEeKOHYE IPO ICTOTHE IMiIBHINEHHS YpPOXKAHWHOCTI
MIIEHUI 03UMO] 3a PO3MILIEHHS 11 MiCsA YUCTUX MapiB HA YOPHO3EMHUX I'PYHTaxX CTEHOBUX pailoHIB
VYkpainan. [Ipote, 9rcTi mapw, sk i IpyHTOOOpoOHa TeXHiKa XIi00po0a, JOCUTh CYTIePEIHBI.

IaTeHCHBHMIA, OCOOIMBO TIONUIICBHI MEXaHITHIH 0OPOOITOK YUCTHX TApiB 9acTO CIIPHIMHSIE HE HArpo-
MaJPKEHHS BOJM B TPYHTI, 8 HABIIAKW — BUCYIIIYBaHHSI HOT0, OCKLUIBKH HYKHSI HAHOLIBII 3BOJIOYKEHA YacTHHA
00pOOITIOBAHOTO 1Iapy BUBEPTAETHCS Ha TIOBEPXHIO. [l0 HETaTHBHUX HACHIAKIB MIPU3BOIUTH i BUKOPUCTAHHS
3y00BHX OOpIH, SKi PO3IMMTIOIOTE 1 PO3IIOPOIIYIOTh TPYHT, TIOT1PITYIOYH HOTO CTPYKTYPHHH CTaH.

JocimKeHHs, TpoBeeHI HAyKOBLSIMU Ha ToYatky 21 CT., HepeKOHYIOTh, 110 OOpPOHYBaHHS HapOBHX
TMOJTiB Ma€ OyTH BUKITIOYEHE 3 TEXHOJIOTIH MEXaHIYHOro 00pOOITKY, OCOOIMBO 32 MOCYIITMBIX YMOB.

[Ipote, OUIBIIICTE BITYM3HAHUX BUCHHUX HAMpHKIHI 19-mogatky 20 CT., SIK albTepHATUBY 3HHKAIOUO-
My TIEpPEIIoTy, MPONaryloTh camMe MMapoBY CUCTEMY PUIBHHUIITBA ISl YOPHO3EMHOT'O PETiOHY IMIBIHS AepKa-
BU. 3okpema, [1. A. Koctuues, aHamizytoun pe3yiabTaTd JOCIIIIB 3 YOPHUM MapoM, BKasyBaB:« [Ipexne,
BUJIS, YTO TI0YBA C MOBEPXHOCTH CyXa, 3aKITI0YAIIM, YTO OHA CyXa M BOOOIIE, a TOTOMY AyMajH, YTO TI0YBa
B YEPHOM Tapy BBICYIIIMBAETCS, a TOJI ITOJIOTOM PacTeHUI OCTAaeTCs BIAXKHOIO. .. Tenepb Mbl 00sI3aHBI TaK
HE yMaTh, HHaYe Mbl BIAIU OBl B MPOTUBOPEYHE C HICTUHAMH, YCTAHOBICHHBIMU OY€HB TpocTo» [11].

Otxe, B KiHIi 19 cT. uTyT, M0 3aMiHUB IPUMITHBHI Pajio i COXY, BBa)KaJll TOJIOBHUM 3aCO00M iH-
teHcudikamii 3emiepodcTBa. OOpoOITOK TPYHTY ILTyTOM, Ha AYMKY XJi00po0iB, IPUCKOPIOE MOOITI-
3aI1ito MOXUBHUX PEUOBUH WOTO IS 3a0€3MeUeHHS BUCOKOT TPOYKTUBHOCTI CIITLCHKOTOCIIOAAPCHKUX
KyJnbTyp. [Ipobnemy moninmeHHs arpoQi3nuHUX MOKA3HUKIB POMIOYOCTI TPYHTY, 30KpeMa, OCTPYKTY-
pEeHICTh HOTO, BBAXKAIH JPYTOPSIHOIO, X0Ua 1 BOHA CTaJla IPUBEPTATH YBary BUCHUX 1 MPAKTHKIB.

VY BiTUM3HSAHIN 3eMIIepOOCHKiN Haylll B KiHII 19-Ha modgaTtky 20 CT. )KBaBO AWCKYTYBajIH 3 ITUTaH-
HSl ONTUMAJIbHOI TTHOMHH OOpOOITKY TPYHTIB IUIYrOM, 30KpeMa YOpHO3EMiB. BiNbIIicTh HayKOBIIB
MPOTNIOHYBANHU TTHOOKY OpPaHKY.

B.B. Jlokxy4aeB i O.M. Illumkid BBaXkay OCHOBHOIO NMPHUYMHOIO PYWHYBAaHHS T'PYHTY BOIOIO B
CTETOBIM YacTHHI KpaiHu crikaHHi ii 3 moBepxHi nmoist. O.M. llumkin pekoMeHyBaB BECHSIHUHA 00-
PpOOITOK TPYHTY MPOBOJAUTH 3HAPSIAME O€3 MepeBepTaHHs 00pOOIIOBAHOIO IIapy OaraToJeMillTHUMU
IUTyTaMH 1 eKCTHpIaTopaMy Ha He3HauyHy rnOuHy. Ha mymKy HayKoBLs, rIHOOKa OpaHKa IUIYTOM
TIepeMIIy€e BEpXHIO (CyXy) YaCTHHY 0OpOOIIFOBAHOTO IIapy IPYHTY Ha JHO OOPO3HH, a HIKHIO (BOJIO-
r'y) — Ha MOBEpXHIO moiisi. Briepmie B ictopii pinbHUITBA caMe BiH B 1875 p. 3 MeTOI0 3aXUCTy MOJIB
BiJI €po3ii MPOBIB MOCIIJ 3 MyJIbIyBaHHS TPYHTY coioMoro. O.M. IIumikiH mMponoHyBaB THIH BHOCHTH
B MOCYIIJINBHUX paiiOHax i TIHOOKY 350J1eBy OpaHKy. BiH cTBepIKyBaB, IO «3a MIJIKOI OpaHKH THil
CTEMIOBOMY TOCTIOIapio Oy/e NPUHOCUTH 3HAYHO YacTille IIKOY, HiX KOPUCTh» [12].

I1.A. KocTuueB 3aBXIu BUCTYNAB 32 MUTKUE 0OpOOITOK TpyHTY. AHANI3YIOUH PE3yJbTaTh JOCHi-
niB 1885 p. [lonTaBCHKOTO TOBAPHUCTBA CLITHCHKOTO TOCITOAAPCTBA 3 BUBUEHHS €(PEKTUBHOCTI MIJIKOTO 1
rMOoKoro 00poOITKIB, BiH BKa3ye, mo: «Ha Mmoyisx yHaBOKEHHBIX, HA KOTOPBIX HABO3 OBLT 3amaxaH
710 ABYX BEPIUKOB IITyOHMHBI, TOTYAC K€ MOJ] PHIXJIBIM JBYXBEPIIKOBBIM CIIOEM 3€MJIM MIOYBA MOCTIE J10-
JITOM 3acyxu OblJIa HE TOJMBKO BJIa)KHA, HO AK€ MOXKHO CKa3aTh chlpa. Ha 3eMiIsix maxaHHBIX IIIyOiKe,
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HHAYETO MOJ00HOT0 He OBUTO: 3eMIIs OblTa cyXa OOJBIIEI0 YacThio 10 4-4,5 BEpIIKOB, T.€. Ha BCEH IIy-
Oune maxotHoro cios" [11].

HaykoBenb epeKoHINBO JOBIB, IO TPYHT MOXKE BHCOXHYTH HaBiTh Ha MOuHY 10 30 cM 3a TH-
0OKOi OpaHKM BHACTIAOK PYyHHYBaHHS KaIllJIPHUX IIOp; 32 IMMOBEPXHEBOTO 1 MUIKOTO OOpOOITKY IO
10 cM i UM CyXHM IIapoM 3aBKAH Oy/e 3HAXOJUTUCH TIOMITHO 3BOJIOKEHHH Iap TPYHTY.

Ha nymky I1.A. KoctnueBa, BOMpHa 34aTHICTD TPYHTY IIOAO BOJIU OJHAKOBA 3a TITMOOKOTO i MijI-
KOro 00poOiTKy #oro miyroM. BkaszaB BiH 1 Ha HU3BKUH MPOTHOYP STHOBHM e(PEeKT TITHOOKOI OpaHKH;
MOMITHB ¥ Te, 10 Ha MIOWHO 30paHUX I[UTMHHUX 3eMJISIX HE3AJIEKHO BiJ MOTOIHUX YMOB OTPUMYIOTh
BUCOKI Bpoykai x71i0iB. OCcTaHHE MOSACHUB THM, IO MiCTSDKHUBHI 1 KOPEHEBI PEIITKH POCIHH, 3apodiie-
Hi TUTYyTOM Ha JTHO OOpO3HH, 3al00IraloTh pyXy BOAM IO KAMUIAPHUX MOpax TPYHTY 10 BUITAPOBYIOYOT
TTIOBEPXHI I0JIS, a MiOPHUAN IIap — BiJ BUCUXAHHS.

ToMy mocniAHUK MPOMOHYBaB 3apO0JIATH THIH MIJIKUM OOpOOITKOM, IO MYyJIbUy€ TPYHT, 3aXHILa-
I0YM TUM CaMHMM HIDKHI IIapH Horo Bix BUcuxanHs. ['Hilf, BHeceHMH miJ rIMOOKY OpaHKY, Ha TyMKY
BUCHOTO, YaCcTO HE MEpPEeTHHUBAE (HE MIHEPATI3yEThCS), OCKUTLKH 3apOOIISETHCS Pa3oM 3 CyXUM T'PyH-
TOM B HW)KHI IIapH, a MOTIM HACTYITHUM OOPOOITKOM IMOJS TUTYyTOM BHHOCHUTHCS Ha TIOBEPXHIO CyXa
Maca rHOI0. 3a M1JIKO1 5K OpaHKHU IIbOTO HE CIIOCTEPIraeThes i THIM pO3KIIAAa€ThCs IHTEHCHBHILIE.

I1.A. KocTrueB HaIoserinBo peKOMEHIyBaB MyJIbYyBaTH CXWIJIbHI JI0 3aCOJICHHS 3€MeNIbHI MacH-
BH. MyInbua, Ha TyMKY HayKOBIS, IEPEPHUBAIOYH KaIJSIPHI IIOPH TPYHTY, 3a1100irae THM CaMHM TIepe-
CYBaHHIO COJIeH y BepxHi Imapu ioro. Bin BOauaB npuunHy iHTEHCHUBHIIIOI Aesiii rPpyHTY 3a IIU-
0OKOr0o 00POOITKY UTYTOM B MEHIIIH 1OT0 BOIOTIPOHHUKHOCTI.

[paBuiIbHO BKA3aBIIM Ha MEPEBard MUIKOI OpaHKHM Haj IJIMOOKOO 1 BIpHO BiaMivarouu ii mpotuaed-
nsidHy ponb, [LA. KocTrdyeB He TIOMITHB, SIK, 30KpeMa, 1 OUTBIIICTh HOTO CYYacHUKIB, IO IPYHT 3aXH-
LIAIOTh BiJl BUAYBAaHHA 32 MIIKOTO OOpOOITKY 3aJIMILIEH] Ha TIOBEPXHI 1 epeMiliani pa3oM 3 TOHKUM Ia-
POM IPYHTY POCIIMHHI pernTKy. 1{e MosSCHIOETRCS TaHyIOYMM Ha TOM Yac MOTJIIAOM Ha epo3ito sSK Ha HaCTi-
JIOK BHCYITyBaHHS IpyHTY. CaMe BOHA i BUCYBaJia Ha TMIEPE/IHIN TUIaH 3aBIaHHS HArPOMAaPKSHHS BOJIOTH,
SIKe BUPINIYBAIOCS SKOMOTa OUIBII TIHOOKMM OOpOOITKOM 1 came BOHA, OYEBHIHO, IEPEHIKOAMIIA
I1.A. KocTidaeBy CTBOPHUTH OCHOBH TPyHTO3aXHCHOTO 00pO0ITKY. 3akiacTh ix cymuiocs 1.€. OBCiHCBKOMY.

3a Hioro iuHimiaTuBoio 3 1895. p Ha GepMi ['prHAYIBKOr0 HIKYOTO ClILCHKOTOCIOAAPCHKOI0 yUH-
muma B beccapabii 3 BenMKHUM ycCIixoM HpPOBOAMIIMCS JOCTIAW 3 BUPOLIYBaHHS Pi3HUX KYJIBTYp IO
TTOBEPXHEBOMY 00p00iTKy Ha 1ot 10 necstuH. YopHuiA map TpuBaiuii yac 0OpOOIISITN MIJTKO. Y po-
kai B 1896 p. 3a CMyropsIKOBOi CiBOM ITO TTOBEPXHEBOMY OOpPOOITKY MEPEKOHYBAIN B JIOIIBHOCTI
arpo3axomiB [.€. OBCIHCBEKOTO, SIKi CHIPUSIIH 30€PEIKESHHIO BOJIOTH, OCOOJIMBO 3a cyXxoi oceHi [13].

[.€. OBciHChKHIA TPOTIOHYBAB 00POOIATH TOJS HE TAUOIIE 5 CM 3 METOIO 3HHUILEHHS Oyp'sHIB 1 po-
3IyIIEHHST BEPXHBOTO IIapy IPYHTY s 3apoOku HacinHs. Ha mymky depmepa, 3a rimmbokoi opaHKu
OJTHAKOBO HEOE3IeuHi A pUThbHUKA 1 TTOCcyXa, 1 HaaMipHa KIIbKICTh OTIa/IiB.

ABTop «HoBoi cuctemu 3emiiepoOcTBa» PEeKOMEHIYE A0 3aCTOCYBaHHS CMYTOPSAKOBUHM MOCIB.
CMyT# IUPHHOIO B 27 ¢M, 10 BKITIOYAIH 5 PSAAKIB POCIHH, PO3MIIITYBAIUCS OTHA BiJ OJHOI Ha Bijc-
tani 40 cm. Ilix gac Bererartii x;1i0iB rpyHT 0OpOOIISIIH B IMAPOKUX MUKPSAIISIX KIHHAME 3HAPSIISIMHA.

B. bepreHcoH 3a3HayaB, 110 CMYropsAKOBUH mociB B ['puHAaymbKiil IKOMI IOCHTH YUCTHI BiX
Oyp’sHIB, POCIIMHU MaJld TOOPUI PO3BUTOK i IIUIBHUIA KOJNOC, a cucteMa OBCIHCHKOTO, OYEBHUIHO,
30epirae BOJIOTY, ajie UM CHPHSIE BOHA 1 B sIKIA Mipl HArpoMapKEHHIO ii — I1e HeBigoMo. Benmkoro me-
peBaroro ii, Ha #oro QyMKy, € Te, 10 3a JOTPUMAaHHS HEOOXiHUX YMOB OOpOOITKY i CiBOM HACiHHS
Momnajaae y 3BOJIOKECHUH Iap, HAa OHY W Ty caMmy TIHOuHY. BoHO piBHOMIpHO i Apy>KHO cxoauTh. Ta-
KUt 00poOITOK JEMeBIHA TIHO0KOro. XJ1i0, MOCISHUN Ha BUPIBHAHOMY 3a cucTeMoro OBCIHCHKOTO
TI0JTi, MOYKHA, SIK BKa3y€ BUECHUH, 30MPaTH K KOCOI0, TaK 1 )KaTHUMHU MarmuHamu [14].

IoBepxneBmii 006pobiTok rpyHTy [.€. OBCIHCHKHI MPOBOAWB HOKOBHMH KyJHTHBATOpaMH BJIACHOI
KOHCTPYKIIii a00 6aratoKopIryCHUMH ITy>KKamMu. OOpoOITOK OIS TOYHHAIH Bifjpa3y ICI JKHUB 1 TPO-
JIOBXXYBAJTH B Mipy TTOSIBE OYp'sTHIB BOCEHH 1 PaHHBOIO BECHOIO JI0 CiBOH SIpHX, a Y YUCTOMY Tapy — 1 y Bec-
HSHO-JIITHIN nepiox 1o ciBOu ozumux. CyBopi mocyxu 1895-1897 pp. He moxuTanu BUCHOBKIB Oeccapald-
cbKOrO (hepmepa. AJie KOHLIENLis HOro BUKJIMKaJa MaleH] Halla K1 IPUXWIFHHUKIB TTTHOOKOT OPaHKH.

I. €. OBciHCHKHI BBaXKaB, 110 TNIMOOKA OpaHKa MOPYIIYE X1 KamiIsApiB B IPYHTI 1 BiH Bucuxae. Ha
nepomy KuiBcekomy cinbcbrorocnogapcbkomMy 3131 B 1890 p. BiH 3asBuB: «f npuzHaro He0OX0a1-
MOCTb TOJIEKO MEJIKOW MaXOThl AroiiMa 2-3 /I YHHUYTOKEHHUS COPHBIX TPaB ¥ MOKPBITUS HaBo3a». J{is
TakuX OOpOOITKIB IPYHTY HUM OyJIM CKOHCTPYHOBaHI KyJbTHBATOPH, OCHAIICHI IJIOCKOPI3IbHAMHU
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pobounMMH opraHaMH, SIKi T0Ope Mmimpizanu Oyp'ssHH, PO3MYIITyBAIA HA HEBEJIHWKY TIIHOWHY TPYHT, HE
nepesepTarouu ioro [13].

I. OBciHCHKHIA BBaXKaB, IO BEPXHIN IIap TPYHTY, K OLIBIN POMIOUNIA, MAa€ 3aJUIIATHCS 3BEPXY, a
THiH, 3apO0JICHUI TBOMIONMOBOIO OPaHKOIO, Ja€ Kpalli pe3yibTaTH. BiH cTBeppKyBaB, M0 KOPEHEBA
CUCTEMa POCITUH Ma€ PO3BUBATHUCS y CAMOMY BEPXHBOMY IIIapi TPYHTY, a TTMOOKA OpaHKa PyHHYE Ka-
HaJIW B HHOMY BiJl BIIMEPJIOTO 1 MEPErHUIIOT0 KOPiHHS Ta IOIOBUX YePB’ SKiB.

Cucrema 00pobITKy TpYHTY 3a MeTojoM OBCiHCBKOTO TiepeBipsutacs Ha IlonraBebkiit 1 [LmoTHSIH-
CBKilt mociimamnx cTaHiisx. O4eBUaHO, Kk BKa3yoTh FO.®. Hogikos i A.K. Ictpari [15], Mimkuit o6po-
OITOK MPOBOJMIIHN TYT HE 3 TI€I0 PETENBHICTIO, SIKY pekoMeHyBaB OBciHChKHE. CriocTepeKeHb 3a 3a-
Oyp'sSTHEHICTIO TIOJIIB HE BEJIH, JOCIIIN 3aKJIaJaId Ha 3aIUPIEHUX TOJIAX, TOMY 1 pe3yIbTaTH OTPUMY-
BaJId HIOKY1 OYiKyBaHUX.

JlocuTh MPUXWIBEHO, NiaJeKTHYHO MOCTAaBUBCS J0 "HOBOI cuctemu 3emiepoocTa” [I.M. TIpsaumi-
HUKOB. BiH nmcaB, 110 B CyXy HOpY POKY, KOJH PLIBHUK TYpOYEThCS PO 30epeKeHHs HArpOMaKEHOT
BOJIOTH, TOIIIHHUN MUTKUH a060 TTOBEepXHEBHUH 00p0biTOK [16].

AxkTuBHO 00cTOIOBaB "HOBY cucTeMy 3emiepodctBa” [l. Kaneniuenko, sikuii posicias 6JI13bK0 Mi-
nbiioHa Opouryp mpo cuctemy 1.€. OBcincykoro [17].

B. Ky3nemnoB 3 1mporo mpuBoay mucas, 1mo J[.O. KaneHiuenko 3poOuB i3 CHCTEMH peKJIaMy s
JIETKOTO 3apOOITKY 1 TTOcTavae HACEIICHHS HIKOMY HE IMMOTPIOHMM Xj1aMoM. Y TIepIIIOMY HOMEDi JKypHa-
ny «CenbChKUi X03siMH» 3a 1912 p. BiH, BKa3yo4u, Mo OiNbIIICTh MiBJSHHUX JOCTIIHUX CTAHI[IH MO-
CTaBHIINCH J0 MIJIKOT OpaHKH HETAaTHBHO, MHcaB: «Meinkas Bciamnrka OBCHHCKOTO HE TOJIBKO HE UMEET
MPENMYIIECTB Mepes 0OBIKHOBEHHOW YETHIPEXBEPIIKOBOW B COXPAHEHHH BIIATH B IOYBE, HO CHIIBHO
YXyIIIaeT YCIOBUS YBIAXHEHUSI BEPXHHUX CJIOEB MOYBBI, KOTOPBIE KO BPEMEHH MOCEBA O3UMH CTaHO-
BATCS CyIIIE, YeM Ha TITyOOKO BCIIAXaHHBIX PAHHUX Mapax».

OnHa 3 TOJOBHUX MPUYWH HEBMAa4 BIIPOBAHKCHHS MMOBEPXHEBHX 1 OC3IMOIMIIEBIX 0OPOOITKIB Yy pi-
JILHUYY MPAKTUKY TOTO Yacy — HEMHUHYYE 3pOCTaHHS 3a0yp’sHEHOCTI KynbTyp. Ha BiTHOCHO YMCTHX
BiJ Oyp'siHiB IpyHTax Taki oOpoOiTKH 3a0e3MedyroTh Kpalli YMOBHU il 3€pPHOBUX KYJNBTYp 1 MiJBH-
MIEHHS ypoXKaitHOCTI B mepii poku. [IpoTe depes aekibka poKiB 3a0yp'THEHICTh TOJIIB 3pOCTAE, 1 XIIi-
00p006 BUMYIICHHIA AOTy4YaTUCS 0 MIHOOKOT opaHku. Came TOMY JOCTaTHRO ITHUPOKA TIEPEBipKa CHC-
Temu OBCiHCBKOTO B KiHIi 19—Ha mouatky 20 cT. gana cynepewiusi pe3yasrati [15].

A.X. EBan, mo nparmroBaB miciis OBCIHCBKOTO 3a Horo MeTonoM B IloainsCchKii rybepHii, oTpuMy-
BaB BHCOKI ypoxai, 0COOJIMBO B ITOCYIIIMBI POKHU. BiH 3a3Ha4aB, 10 y BOJIOTI POKH IEPEBaru CHCTEMU
OBCIHCBKOTO HE IOMITHI, MPOTE B MOCYLUINBI POKH YpO>Kail MIIEHUII 03UMO1 HabaraTo BUILIMH, HIX 32
rnubokoi opanku [18]. H.K. Bacuibe 3a3HauaB, mo 3a cucteMoro OBCIHCHKOTO YpoXKai SIK O3UMHUX,
TaK 1 ApUX BHIII, HK 332 TPaauIiiHOI TexHoorii. [IpoTre B OUIBIIOCTI BHITAIKIB 3a cucTeMoro OBCiH-
ChKOTO OyJI OTpUMaHI HETraTHBHI pe3ynabTaTtu [19].

A.Tl. MopniecToB BKa3ye, IO OCKUIBKU «BoJla — IIe ayib(a i oMera MiBJACHHO-POCIHCHKOTO 3eMIle-
pobcTBa» ..., TO «HaWOIIBIN OaskaHa opaHka cepenus (3,5—4 Bepka), Xo4a JAesKi JOCTIAHI yCTAaHOBH
TOBOPSATS 1 3a OUTBIIT MIJIKY (0171 2 BEPITKiB); ...3a OJHIET MUIKO OpaHKH 3 POKY B piK HEMUHYUE Oy1e
BigOyBaTucs 0€3yMOBHE PO3MHUJICHHS OPHOTO MIapy, 110, 3BHYAIHO, MOTATHE 3a CO00I0 AOCUTH Heba-
JKaH1 HACIIIKH, TIOJTIOHI TUM, SIKi MH BCTAHOBILUTU BIJITHOCHO YOPHOTO mapy» [20].

[Tigrprmas 1. OBcincbkoro 1 @. I'pay3miH, sSkWil MUcaB, MO0 SKOM HETOTOPKAHUM TPYHT OYB HAATO
LIUTEHAM JUTS1 PO3KIITHOTO PO3BUTKY POCIIMH, TO Ha He3aMaHHX 3eMJISIX HEe 3MOIJa O pO3BUBATHCS TIraHT-
ChKa POCIMHHICTh. BiH BUCYHYB JIO3YHT — «...TIOMEJIbYE MaxaTh U MOIOJIBIIE TAPUTH 3eMITEO» [21].

B. PoTmicTpoB opaHKy TITHOWHOO TTOHAT 9 ¢M BBaXkaB HEMOTPIOHOIO i EKOHOMIYHOIO 30MTKOBOIO,
OCKLTBKH KOPiHHS KYJIBTYPHUX POCIHH YK€ Yepe3 ACKIIbKa JHIB IICIIs CXOMIB MMPOHHUKAE TIIUOIIE Op-
HOro Imapy i Hezabapom gocsirae rmuOuHu 1 M # Oinbiie. Tomy po3mymenuit map rpyHty Ha 10, 15
a60 20 cM Maso ToJIeTIIye TPOHUKHEHHS KOPiHHS BriMO TpyHTY. Buennii crBepmkyBas: "W e riy-
0’xe OyIeT MOPBIXIISIEMBIN CIIOH, UTPAIOIIHN B HAIIIEeM CYyXOM KIIMMaTe poiib MEPTBOTO, CYXOT0 ITOKPO-
Ba, TEM MCHIIE LIAHCOB HAa YPOXKai, €CIM TOJ BBIAACTCS CyXO#'... “U mpH TTyOOKOH, U IpU MEIKOH
MaxoTe KOpPHU PacTeHUH MMENN B CBOEM PACIOPSKCHHUH OAMHAKOBOE KOJIUYECTBO YCBOSEMBIX Be-
mecTB”... "2-BEPIIKOBBIA CJION, paBHO KakK M 6-BEPIIKOBBI HE WTPAIOT CYIIECTBCHHON POJH B KU3HU
HaIIMX KyJbTYpPHBIX pacTeHuil" [22].

[pore B.B. Binep BBaxaB, 1110 OAHOOIYHUX CHOCTEPEKEHD 32 BOJIOTICTIO TPYHTY i PO3BUTKOM KOpEHE-
BOi CHICTEMH POCIIMH HEJJOCTaTHBO IS 00’ €KTHBHOTO BHCBITICHHS TaKMX CKJIAJHUX MHUTaHb PLILHUIITBA.
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Y 4opHO3eMHI# CMy3i BiH IPOITOHYBAB 30UTHIIUTH TIHOWHY OPAHKH B TIPOCAITHOMY 1 TAPOBOMY TTOJISIX Bill
22 no 27 cm [23]. 3a rmuboky opaHky Ha moyatky 20 ct. takox Buctyman A. 3anec, A.l. HeBepos,
®. KocopotoB, ®@. Kpumrodosud, criBpoditTauku IllatmmiBcekoi mocmimHoi craHiii [24]. BomgHodac
C.J1. ®pankdypT CTBEpIHKYBAB, 110 INMOWHA OpaHKK Ha 20—22 ¢M JIOCTAaTHS HABITH il IyKPOBi Oypsiku [25].

VY crtucnomy 30ipHHKY Tpainb MOCITITHUX CTaHIii "J[OCATHEHHS CLIbCHKOrOCIOMAPCHKHUX JOCIII-
HUX CTaHUii Ykpainu", Buganomy B 1928 p. 3a penakuiero B. PymsniueBa, Mo>kHa 3HATH Taki BUCHO-
BKH II[OJI0 ONITUMAJIHHOI TTMOMHN OCHOBHOTO 00p0o0iITKY: XapKiBchKa — I 3epHOBI — 9-13, Kopenen-
momm — 18-22 cm; CymMmcbka — mig Oypsiku IykpoBi — 18-22 cm; HociBebka — mmig o3umi Ta sipi — 13 cm;
MapiynonschKa — IiJ] MIISHUITI0 03UMY Ta sipy — 11 cM; ApkaMchbKa: — JUIsi TPABHEBHX 1 YOPHUX TapiB
— 11 cm. Y Toii xe gac T. Pemep npornoHyBaB Ha IpyHTaxX IT00pOI AKOCTI Mif OYPSKH I[yKPOBiI OpaHKY
Ha 30 cMm [26]. Ha rpyHTax 3 HENIMOOKHM OPHHMM IapOM IOTJIHOIOBATH HOTo MOTpiOHO 00epexHO,
o0 He 3MILIaTH 3 HUM BEJIMKOI KiNBbKOCTI BUTBHOI Big OakTepiit MepTBoi 3emuii. M.I1. KyninoB Ha oc-
HOBI TIpamb JOCHiHUX ycTaHOB OJiechbKOi 00iacTi AIMIIOB BUCHOBKY, IO MOTIHONICHHS OPAaHKH ITiJ
KYJIbTYpH Ja€ TaKi IPUPOCTHA BPOXKAIO, SIKI HE OKYIIOBYIOTH BUTpaTH [27].

Ipogecop M.C. CokonoB nucas, 1o Teopist I. OBCiHCEKOT0 HOCHIIA YacTO PEKIaMHUI XapakTtep i 3
TEOPETUYHOTO TIOTJISIy HE BUTpUMYE Hisikoi KpuTuku [28]. YV 1893-1984 pp. O.O. I3mainscekuii B psai
CTaTe KPUTUKYBAB YIIPABJIIFOYOTr0 MaeTKOM 1. OBCIHCHKOTO 32 OTyJIbHE 3aliepeucHHs TITMOOKOT OpaHKH 1
YIOOPEHHST YOPHO3EMiB, HOTO BUCTYIH MPOTH MEPEIOBUX BUCHUX 1 JOCHIIHUX YCTaHOB TOro 4acy. IIpo-
¢ecop C. bormanor B 1910 p. muca «3aciayra Y. OBCHHCKOTO 3aKIF0YaeTCsl HE B N300PETCHUN JICHCTBHU-
TEJIFHO Yero JTMOO HOBOTO B OTHOIIEHNH 00paOOTKH ITOYBHI, & €ANHCTBEHHO B TOM, YTO OH JIaJl COBEPIIICH-
HO HOBOE 00BSICHEHHE HA0II0aeMbIM (haKTaM M MepernyTa AeHCTBUTEIBHOCTD ¢ (haHTaszueh» [29].

VY 30ipHuKy «[louBozamutHoe 3emuenenve» 3a penakiieto O.1. bapaeBa 3a3Ha4a€eThCs, MO «...B MPEI-
noxernsix NL.E. OBcuncKoro 010, HECOMHEHHO, pallMOHATEHOE 3€PHO, XOTSI OBl B TOM CMBICTIE, YTO OHH
JIOMAJIH CJIOYKHBIIHECS HayYHbIE KaHOHBI ¥ OTKPBIBAJI BO3MOXKHOCTH IITUPOKOT0 TIOMCcKa» [30].

Takum ynHOM, SKIIO B 19 CT. HayKoBUi i BUPOOHMYHHMKH PEKOMEHIYBalH TTTHOOKY OpaHKYy, ajie
HE BKa3yBaJi TPaHUYHOI TTTMOMHHA CTOCOBHO KOHKPETHOI BIIMiHU IPYHTY 1 KyJIBTYpH, TO B 20-X pokax
20 cT. moa0 TIUOMHN OCHOBHOTO 00POOITKY BXke OYB HArpOMa/PKCHUN 3HAYHHUHN €KCTIepUMEHTaTbHUN
Marepian. BUTBbIIICTh AOCTIAHUKIB MPUHAIIUIA O BUCHOBKY, IIIO HABIThH ITiJ] HAMBHOATIUBIIII O IITb-
HOCTi OyJOBHM (PO3MYIIEHHS) TPYHTY KYJIbTYpPH ONTHMajibHA TTMOMHA OPAaHKH YOPHO3EMIiB CTAHOBHTH
18-22 i Tinpku B mesxkux Bunaakax 27 cM. Ilomansine normubaeHHS OCHOBHOTO 00pOOITKY, SIK MpaBH-
JI0, HE TiIBUIIYBAJIO BPOXKAWHICTh a00 TIPUPOCTH ii Oy TyKe HE3HAUYHUMU. J[71s1 3€pHOBHUX KYJIBTYP
JoCTaTHIM OYyB 1 MUSIKiIMi 0OpOOITOK.

BucnoBku. [lo mouatky 20 ct. rubuna 35101eBoro 00po0OiTKy 3pocrtana, a 3 20 cr. — audepeHwi-
FOETHCSI 3ICIKHO BiJl TPYHTOBO-KIIIMATHIHUX YMOB 1 010JIOTIYHHUX 0COOIMBOCTEH KYJIBTYD.

3a mepexoay BiJl MUIMHHOI 1 TIEPEIOrOBOI CHCTEM 3eMJIEPOOCTBa IO MApPOBOi MOcTaia IpobdieMa
MoCyX 1 3aXHCTy BiA eposii. Epo3ist Ha gyMKy OUTbIIOCTI BUEHUX, Oylla HACiIKOM BHCYLTYBaHHS I'PyH-
Ty 3a TIHOOKOTO 0OPOOITKY TIITYyTOM.

B 19 cr. mmbokuit 06pobIiTOK IUIYroM, TIOPIBHSIHO 3 PajioM 1 COXOF0, BBAKABCS TOJIOBHHUM arpo3axo-
JoM iHTeHCcH(iKaLii pUIPHALTBA, META SIKOTO — IPUCKOpEeHa MOO1JT3a1lis TOKMBHUX PEUOBUH IPYHTY.

O.M. lnmkin npomoHyBaB AJisl 3aXHUCTY MOJIiB BiJ €po3ii MyJIbuyBaHHS TPYHTY COJIOMOIO 1 peKo-
MCHIyBaB BHOCHTH THIH 3a MOCYIIUIMBUX YMOB TIij TIMOOKY 35071eBYy opaHKy, a II.A. KocTudes — i
MIJTKUH 00pOOITOK.

Brepizie B pinbHUITBI MOBEepXHEBUI 0OpOOITOK IpyHTY 3arpornonyBas 1.€ OBciHcbkuii Ha Mexi 19 i
20 THCSTIOMITP. 3 ITI€I0 METOIO BiH CKOHCTPYIOBaB KYJIBTHBATOPH 3 TUIOCKOPI3ATHBHIMH POOOYMMH OpTraHaMH,
sIKi ToOpe Miapi3atoTh Oyp’ STHU, PO3MYIIYIOTh TPYHT Ha 5-6 cM, He TIepeBepTarour 00po0IIOBAHOTO TIIapy.

VY migrpumMky I. OBCiHCBKOTO BHCTYNHIM 1 OKpemi HOro cIiBBITYM3HUKH, 30KpeMa, A.X. EBaH,
B. PormicTtpos, @. ['pay3iH; NpUXMIBHO MTOCTaBUBCA 10 Horo pexkomenpariit JI.M. IIpsHAITHAKOB,
MPOTE OUTBITICTS HAYKOBIIIB ITOCTABHUIIACS IO OO0 BUCHOBKIB HETAaTHBHO 1 HaBiTh Bopoke (0.0. I3ma-
inecekuit, A.Il. Mogectos, A. 3anec, A.l. Hesepos, ®. Kocoporos, ®@. Kpumrodosuu ta iH.).

Bucoka nmoteHmiiiHa 3a0yp’ IHEHICTb 1 HEMHHYYE 3pOCTAaHHS aKTyaJbHOI 3a0yp’ stHEeHOCTI arpodi-
TOIIEHO3IB 3a MOBEPXHEBOTO 1 OE3MOIUIIEBOTO OOPOOITKIB TPYHTY CTadl OCHOBHUM TajJbMOM HEBAAY
3a BIIPOBAXKEHHSI OCTaHHIX Yy XJi00poOCHKYy MpakTuKy. Y cepenuHi nepmoi mojaoBuHu 20 cT. Oinb-
LIiCTh BYCHHUX BBa)Kaja ONTHMAIBHOIO TIMOMHOIO OpPAaHKH YOPHO3EMHUX I'PpyHTIB 18-22 cM i TilbKH B
OKpeMHX BHManKax 25-27 cM.
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JBOJIOIMS TEOPEeTHYECKUX U NMPAKTHYECKUX OCHOB IepexoJa OT OTBAJIbHON K 0e30TBAJbHONH M MOBEPXHOCTHOM
00padoTKe MOYBBI B YKPauHe 10 cepeMHbI NepBoi noaoBuHbI 20 cT.

NU.J. IlTpumak, M.B. BoiitoBuk, A.B. [Ianuenko, B.I'. Kapnenko, C.H. JleBangoBckas, U.A. IlanueHko

W3noxeH ucTopuyecKuil MyTh pa3BUTHSA U CTAHOBIICHUS CUCTEMbl OCHOBHOW 00pa®OTKM MOYBBI. AKIIEHTHPOBAHO BHHU-
MaHHE Ha UCTOPUYCCKUX MPEANMOCHUTKAX MUHIUMHU3AIMA MEXaHHYCCKOH 00paOOTKH MOYBHI M IPOOIIEeMax MIMPOKOTO BHEAPE-
HUS €€ B OTEUYECTBEHHYIO XJICOOPOOCKYIO MpakTuKy. OCBEIIeHa POJIb OTCUYSCTBEHHBIX YUCHBIX B pa3pab0TKe TEOPETHICCKUX
Y TPaKTHYCCKAX OCHOB MHUHHUMH3AIMU 00paboTKU mo4BHL. JloBeneHo, 4To 10 Hadana 20 cT. riryOuHa 3s0ieBoi 00paboTku
yBEIMYMBaNach, a ¢ 20 cT. — nuddepeHInupyeTcs B 3aBUCUMOCTH OT IMOYBEHHO-KIMMATHYECKAX YCIOBUA M OHOJIOTHYECKUX
0COOCHHOCTEH KyJbTyp. MlcTopuyeckre HCTOUHUKN CBUICTEILCTBYIOT, YTO MPHU MEPEXOIC OT 3aJIEKHON U NMEPEI0KHON CUC-
TEeM 3eMJICACUS K MTapOBOM BO3HHUKIIA MPOOJIeMa 3acyX M 3allUThI C BOJHOW M BETPOBOW IPO3U. DPO3Hs, 10 MHEHHUIO 00JIb-
muHcTBa yueHbix (B.B. [lokyuaeBa, I1.A. KocTbiueBa u JApyrux), €CTh CJICACTBUEM BBICYIIMBAHHUS MOYBBI MPHU TITYOOKOM
00paboTKe IIyroM. YCTaHOBIEHO, YTO B 19 cT. riry6okas oO6paboTKa IUTyroM, MO CPAaBHEHHIO C PAJOM U COXOI0, CUHUTAIach
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TJIABHBIM arpolpueMOM MHTCHCH(UKAUK 3eMIICIeINS, [[ellb KOTOPOTO — YCKOPEHHAsT MOOYIIH3AIHs TUTAaTEeIbHBIX BEIECTB
nouBhl. YkpauHckuid pepmep M.E. OBcHHCKHIT BIiepBBIe B 3eMIICACINH TIPEJIOKII TIOBEPXHOCTHYIO 00pabOTKY IOYBHI Ha
croike 19 n 20 Tucsaeneruil. C 9TOH HeNbI0 OH CKOHCTPYHPOBAN KYJIBTHBATOPHI C INIOCKOPEXYIIUMH pabOYNMH OpraHaMH,
KOTOpBIE XOPOILIO TIOJPE3al0T COPHSIKH, PHIXJIAT MOYBY Ha 5-6 cM, He obopaumBas oOpabarsiBaeMoro ciost. boipmmHcTBO
HaYYHBIX YUPEXIECHUI U UCCIIe[0BaTeNei BRICTYIIIIN ¢ PEe3KOil KpUTHKOM BbIBOOB V. OBCHHCKOTO.

Ki1roueBble cj10Ba: 3BOTIOLNS, 3pO3UsL, IUTYT, COPHAKH, II0YBA, OTBaNbHas 00paboTka, 6e30TBabHAs 00paboTKa.

Evolution of theoretical and practical basics of transition from beard tillage to beardless and surface soiltillage in
Ukraine untill the first half of 20™ century

I. Prymak, M. Voitovyk, O. Panchenko V. Karpenko, S. Levandovska, I. Panchenko

The idea of the positive effect of maximum deep soil plowing began was suggested in Russia and European countries
since the second half of the 18th century.

Deep soil plowing was recommended by A.T. Bolotov (1738-1833), .M. Komov (1750-1792), O.0O. Yizmaiilskyi
(1851-1914), D.I. Mendeleiev (1834-1907), S.M. Usov (1796-1859), K.A. Timiriazev (1843- 1920).

According to 1.O. Stebuta and P.A. Kostychev, plowing provides a very rapid mineralization of organic matter and good
soil aeration, nutrients desorption, and destroys wild grass.

V.V. Dokuchaev and O.0O. Yizmaiilskyi emphasized the interrelation of the erosion problem with the problem of drought
in their early papers. Scientists suggested that soil moisture preservation along with erosion soil persistence is achieved due
to its cloddy granulated structure.

The majority of domestic agronomists of the 19th and early 20th centuries propagated intensively the fallow system of
farming for the chernozemic areas of the country, as they can not think of any another alternative to the disappearing long
fallow system.

Plowing at the end of the 19th century, which replaced tillage with a wooden plow, was considered the main measure of
crop growing intensification, which aimed to accelerate the desorption of ash and nitrogen nutrition elements of plants to
obtain high yields. O.M. Shyshkin recommended adding manure for deep under winter plowing in arid areas.

P.A. Kostychev always spoke in prize of surface tillage. The scientist recommended adding manure under a surface
tillage, which created mulch, preventing the bottom layers of the soil from drying out.

I.Ye. Ovsinskyi suggested cultivating fields to not deeper than 5 cm in order to destroy wild grass and loosen the top
layer of soil for seeds placement. According to the farmer, both drought and excessive rainfall under deep plowing is equally
dangerous for tilled soil.

Surface tillage of soil was carried out by I.Ye. Ovsinskyi with cut cultivators of his own design or with multyframed
plows. I. .Ye. Ovsinskyi believed that deep plowing disturbed the course of capillaries in the soil and itdried.

I. Ovsinskyi believed that soil top layer, being more fertile, should remain on the top, and the manure plowed in to two-
inch depth under plowing, would give better results.

A. Kh. Evan, V. Rotmistrov, F. Grauzdin supported the scientists, D.M. Prianishnikov spoke in favor of his
recommendations, however, the majority of scientists did not accept his conclusions (O.O. lizmaiilskyi, A.P. Modestov, A.
Zanes, A.L. Neverov, F. Kosorotov, F. Kryshtofovych, etc.).

High potential weeds infestation and inevitable increase of actual infestation of agrophytocenoses under the surface and
beardless tillage became the main obstacle for introducing these types of tillage into cultivating practices.

In the middle of the first half of the 20th century, the majority of scientists considered 18-22 cm to be the optimum depth
of plowing of chernozemic soils and only in some cases they considered 25-27 cm depth to be acceptable.

Key words: evolution, erosion, plow, wild grass, soil, beard tillage, beardless tillage.
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SAKICTDh TA EKOJIOTTYHA BE3ITEKA 3EPHA O3UMOI ITIITEHMAIII
BUPOIIEHOI MICJISI BOBOBUX MOMNEPEHUKIB

BcraHosiieHo, 1110 BMICT Oilka B 3epHi 03MMOI IMIICHHI, BUPOLICHOI micisi 6000BUX MOnepeaHrKiB, cranoBuB 9,9-12,0 %.
Bwicr cupoi kieitkoBuHH y 3epHi 03umMoi muenuni ckiaas 15,3-20,2 %. Haiibinbuie cuporo 0inka i KISHKOBUHHU Y 3epHi 0yJI0
BUSIBJICHO Ha BapiaHTi momepeaHuka OypkyHy Oiloro, a HalMeHIIE — JISABEHLO POTaToro i KO3JSITHHKY CXigHoro. Bmict
OinKa i CHpOT KICHKOBHHH y 3epHi 03MMOT IIICHHI[ BUPOIICHOI Hicist OypKyHYy Oi10T0, JIFOLEPHH MOCIBHOT, KOHIOIINHH JIy4-
HOI 1 ecmaprery nimanoro Bigmosigao 1o JCTY 3768:2009 Binmosinae 3epHy TpeThOro Kiacy (rpymna A), a 3 peliTé BapiaH-
TiB — HIDKYHAM KJIaCaM SIKOCTI.

© Pazanon C.®D., Tkauyk O.IL., 2018.
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BwMicT cBUHIIO y 3epHI 03MMOi MIIEHHMII, BUPOIIEHOMY Iicist 6000BUX monepenHukiB ckias 1,58-2,23 mr/kr. Haii-
HIDKYY KOHIIEHTPALIiI0 CBHHIIIO y 3epHi 3a0e3MednB NOoNepeHIK ecrapueT Milanuii. 3epHo 03UMOi IIISHHUII, BUPOLIEHE
micIst KyKypya3H Ha cuioc, MicTuio ¢BUHIIO 3,90 mr/kr, mo y 1,8-2,5 pasiB 6inbine, Hix 3epHO, BUpoIneHe micis 6060-
BHX MOIEPETHUKIB.

BMicT kaaMilo y 3epHi 03UMOI MIICHHI, BUPOIIEHOI micis 6060Bux momepennukis, ckiaas 0,13-0,20 mr/kr. Haii-
MEHIIIa KOHIICHTPAIIisl KaJMil0 y 3epHi 03UMO] MIIeHHUI Oyia Ha BapiaHTi KO3JATHUKY cXigHoro. KoHueHTpauis KaaMio y
3epHi 03UMOT MIISHULI Michas KyKypya3u Ha cuioc ckiana 0,34 mr/kr, mo y 1,7-2,6 pa3u Ginblie, Hix micis 6000BUX
MOTIEPEIHUKIB.

DakTHIHMI BMICT MiJi y 3epHI 03MMOI MIICHUMI Iicyst 6000BHX IoNepeTHUKIB cTaHOBUB 3,88—4,61 mr/kr. Haiimenmie
Mi/li MiCTHIJIO 3€pHO HicyIs HOIepeAHNKa KOHIONIMHY JIyJHO] 1 ecriapIieTy MilaHoro. 3epHo 03UMO] HIIEHHII BUPOIIECHE MiCIIst
KYKYpYA3H Ha cHIoc MicTio 9,91 Mr/kr Mifi, mo Oinbine, HiX micas 6000BUX monepeHukiB y 2,2—4,6 pasu.

Bwmict nuHKY y 3epHi 03UMOI MIIEHHUI, BUPOIIEHOI micas 6000BUX IonepeHuKiB cTaHoBUB 21,62-25,24 mr/kr. Haii-
MEHIIIE IHKY MICTHJIO 3€pHO MiCisi KOHIOWIKMHHM Jiy4HOi. KoHIeHTpalis HMHKY y 3epHi 03UMOI IMILICHHUILI, BUPOLICHOI MicCIst
MonepeHNKa KyKypya3u Ha cuiioc cranoBuna 39,95 mr/kr, mo y 1,6—1,9 pa3u 6inblre, Hix micist 6000BHX MONEPETHHUKIB.

KurouoBi ciioBa: o3uma mineHMIs, 3epHo, SKICTh, EKOJIOTiuHa Oe3neka, HONepeAHIK, CBUHELb, KaIMil, IUHK, MiJb.

IMocTtanoBka npodaemu. O31Ma MIIEHULS € OCHOBHOIO MPOIOBOJIBYOI0 KYJIBTYpOIo B YKpaiHi [1-
4]. OxpiM BUKOPUCTAHHS 1i Ul XapUOBUX 1 TEXHIYHHUX MOTPEO, IEBHY YAaCTHHY 3€pHA O3MMOT MIIICHUIT
BUKOPHUCTOBYIOTh JUIs PypakHUX TOTped. BpaxoByroun BHpOIYBaHHS 03UMOI MIICHHUITI 38 THTEHCHB-
HAMH TEXHOJIOTISIMH, IO TIepen0avyaroTh IiIBUIICHHS MPOIYKTUBHOCTI MOCIBIB 32 PaxyHOK 3aCTOCY-
BaHHS BHCOKHX HOPM MiHEpaIbHUX JOOPHB i MECTUIU/IB, CIIOCTEPIra€ThCs CTajda TEHACHIIS 3a0py/I-
HEeHHS 11 3epHa TOKCHYHUMHU PEYOBHHAMH: HITpaTaMH, 3aIMIIKAMHU TIECTUIN/IB, BAKKUMH METaIaMHU,
COJISIMH, KHCIIOTaMH Ta BAXKKUMH MeTastamu [5-9]. Came Take 3epHO HaldacTilIe epexoauTh B pO3PS
(ypaxxHOTO Ta BUKOPUCTOBYETHCS JIJIS TOMIBIII TBApHH, IO CYTTEBO 3HWKYE SKICTh Ta OE3MeKy TBa-
puHHUIBKOT npoaykmii [10-11].

BukopucTaHHS Takoi MPOMYKINi SK Xap4yoBOi CHPOBWUHHU HETAaTHMBHO IMO3HAYAETHCS HA CTaHi
310poB’sa HaceyeHHs [12-16]. ToMy akTyanbHUM MUTAHHSM 32 BHPOILYBaHHS (ypakHOTO 3epHa
03UMOI MIICHHI € MOUIYK aJbTePHATUBHUX CHOCO0iIB MiABHUINEHHA i MPOAYKTUBHOCTI, sIKi O He
3a0pyMHIOBAIN MPOAYKINI0 TOKCHKAHTaMHU Ta OJHOYACHO 3a0e3redyBaayd BHCOKY MOXHUBHICTH Ta-
KOTO KOpMY.

AHaJi3 0CHOBHHUX T0CTiKeHb i myOaikaniii. OcTaHHI KiJTbKa POKIB 4acTKa MPOJIOBOIBUOTO 3€P-
Ha 03WMOI IMIEHUIT 3-T0 1 4-T0 KJIaciB y OUIBIIOCTI perioHiB YKpainu ckiianae a0 25 %. 3a odimiiam-
MH JaHUMH Y CTPYKTYPi 3aralbHOTO 00CATY 3epHa 03MMOI IMIIICHHUIII, BUPOIIEHOTO B YKpaiHi, JacTka
MPOAOBOJIBYOTO ckianae 54 %, a pemra € gypaxuum. [Ipote i Qypaxkne 3epHO 03UMOT MIICHUL Ma€e
HU3BKY SIKiCTB, IO 3yMOBIIIOE ITEpeBUTpaTy KopMmiB [17-18].

[TapamMeTpu MOKXUBHOCTI Ta €KOJOTIYHOI OE3MEeKH 3epHA 03MMOI IMIIICHUITI, 0 BUKOPUCTOBYETHCS
Ha TPOJOBOJIbYI, KopMoOBi Ta iHmi 1ini BuzHauyeHi JJCTY 3768:2009. HarmionanbHuii cTaHmapT Ha
MIICHUIIO PO3POOJICHO 3 ypaxyBaHHAM (PaKTHUYHOTO CTaHy 3€PHOBOTO TOCIOAapcTBa YKpaiHu, mepc-
TIEKTUB HOTO PO3BUTKY Ta BUMOT JI0 3€pHA IMIICHUII Ha BHYTPINTHEOMY 1 30BHINTHEOMY puHKax. CTaH-
nmapt srapmonizoBanuit 3 JupextuBoro Ne 687/2008 Bix 28.07.2008 ta 3 130 7970:2000. Y HBOMY
YTOYHEHI HOPMATUBHI TOKYMEHTH, IO CTOCYIOTBCS BUMOT 100 OE3MEKH Ta OXOPOHH JOBKIJUIS, BH-
3HAYCHHS MMOKAa3HUKIB SIKOCTI Ta METOZIB KOHTPOIIOBaHHS [19].

OOOB'SI3KOBIMH BIMOTaMH JI0 3€pHa IMIIEHHUIll € Ti, 0 TapaHTYIOTh OE3MEKy KHUTTS 1 3I0POB'S
JIIOAWHY, TBAPUH Ta 0XOpOHY AOBKULIA [20-24]. OCHOBHUM MOKa3HUKOM SIKOCTi 3€pHa 03UMOI] MIICHH-
i € BMICT OiJiKa, 1[0 BU3HAYAETHCS a30THUM JXUBJICHHSAM POCIHH. BCTaHOBJICHA MO3UTHUBHA 3aJICK-
HICTh MiJK BMICTOM OiJIKa B 3€pHi 1 HOPMOIO a30THOT'O MiHEPaTLHOTO yao0peHHs [25-28].

OxkpiM MiHEepaJdbHUX HOOPUB 3a0€3MEUNTH a30THUH OalaHC pOCIMH MOXKHA BHUPOIIMYBaHHSIM 00-
00BUX 0araToOpiyHMX TpaB SK MONEPEAHHMKIB O3MMOI MIIEHHII, IO HE JIUIIE HAKOMUIYIOTh CUMOi0-
THYHO (hIKCOBAHMM a30T y TPYHTI, aji¢ ¥ ICTOTHO BIIMBAIOTh HAa 3HIKCHHS BMICTY BaXXKKHX METaJliB
y pyHTi [29, 30].

MeTto1o aocairkeHb Oyno BUBUNTH BIUIMB O000BHX 0araTOpidHUX TpaB SIK MOMEPEIHUKIB 03UMO]
TMIICHUII HA MIOKA3HUKH SKOCTI Ta EKOJIOTIYHOI O€3MEKH 3epHA 03UMOI MIIICHUII.

O0’€eKT D0CTiTKeHb — 3MiHA IMOKA3HUKIB SKOCTI Ta €KOJIOTIYHOI Oe3TeKH 3epHa 03WMO1 MIIICHHUITI
BUPOILEHOTO Micys pi3HUX 0000BUX MOMEPETHHKIB.

Ipeamer pocaigskeHb — 3epHO 03UMOT MIIEHHIII Ta MOKa3HUKU HOTO CKIamy.

Marepiana i MeToauka aociaimkeHb. [10ap0B1 mocmimKeHHS TPOBOIMIH Bripofosx 2013-2017 pp.
Ha CipuX JicOBUX TpyHTax HaykoBo-mochigHOTO rocrmonapcTBa «ArpoHOMiuHe» BiHHHIBKOTO Hamio-
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HAJIBHOT'O arpapHoro yHieepcurery. O3uMy IIICHUIIO0 BUCIBAIM IICIISI TaKUX BUIIB 0000BUX OaraTo-
PiYHUX TpaB: JIOLEPHU MOCIBHOI, KOHIOUIMHY JIyYHOI, €criapLeTy HillaHoro, OypKyHy 0ioro, JIsaBeH-
[0 POTaTOTO 1 KOSITHUKY CXiTHOTO. 3ac00iB XiMi3allii 32 BUPOIIYBAaHHS O03UMO] IMIIEHHUIII HE 3aCTO-
COBYBAJIH.

JlaGopaTopHuii aHami3 SIKOCTI 3epHa O3WMOi MIIEHMLI 3AiHCHIOBaTM y HaykoBo-BuUMiproBasIbHii
arpoximiyHii 1aboparopii kadeapu ekoorii Ta OXOPOHH HABKOJIMIIHBOTO cepeloBUIna BiHHUIIBKOTO
HaIliOHAJIHHOTO arpapHOTO YHIBEPCUTETY, a €KOJOTIYHOi Oe3lekw 3epHa — y BumpoOyBampHOMY
neHTpi Binnumekoi ¢imii JlepxaBHOT ycTaHOBH «JlepKrpyHTOXOpOHa» [HCTHTYTYy OXOpOHHU TPYHTIB
VYkpainu.

Busnavyanm y 3epHi BMICT BOJIOTH, OiKa, CHPOi KIICMKOBHHHM, Ta BOXKKUX METAJIiB: CBUHITIO, KaJl-
MIfO, MiJIi 1 IIUHKY.

OcHoBHi pe3yabTaTn qocaimkens. 3rigao 3 JJCTY 3768:2009 3epHo M’SKOI MIICHHMIN 3aJICKHO
BiJl MOKA3HUKIB SKOCTI MOJUIAIOTH Ha 6 KiaciB (knacu 1, 2, 3 HajexaTh A0 rpynu A, kiacu 4 1 5 BXo-
IATh 70 TpynH b 1 kiac 6). Jleski mapamMeTpy ITuX KJIAaciB IpeacTaBieHi y Taomii 1.

Tabmuns 1 — [Moka3nuku sikocti 3epHa o3umoi nmennni 3riqno 3 JICTY 3768:2009

Krac
IMoka3HMK SIKOCTI 3epHa I'pyna A I'pyna b -
1 2 3 4 5 6

Bouoricts, % He Ginblie 14,0 14,0 14,0 14,0 14,0 14,0
Binok, % He MeHLIE 14,0 12,5 11,0 11,0 11,0 He o6mexeno
KneiikoBuHa cupa, % He MeHIE 28,0 23,0 18,0 He Bu3znauyeno
CBuHELb, MI/KT HE OlbIIe 0,5 0,5 0,5 0,5 0,5 0,5
Kamxmiii, Mr/kr He Ginplue 0,1 0,1 0,1 0,1 0,1 0,1
Minp, MI/KT He OliblIe 10,0 10,0 10,0 10,0 10,0 10,0
Iuuk, Mr/kr He Oiblie 50,0 50,0 50,0 50,0 50,0 50,0

Bwmict Ginka B 3epHi 03MMOI MILIEHUI[I, BUPOIICHOI ITic/Is 0000BHX MOINEPEIHUKIB, CTAHOBUB 9,9—
12,0 %. HaiiBumuii fioro BMicT OyB XapakTepHHI AJisl MONepeaHUKa OypKyHY O170T0, a HAHHKINHT —
JILABEHITIO POTATOTO 1 KOMATHUKY CXigHOTO (Taod. 2).

3a BMICTOM OliJKa 3€PHO O3MMOI IIIEHUIl BUPOIIEHE Micas OypKyHY 011010, JIOLUEPHU MOCIBHOI,
KOHIOMIMHK JTy4HOI 1 ecnaprety mimanoro 3rigao 3 JCTY 3768:2009 Biamoimae TpeTboMy KiIacy
(rpyma A), a BUpOIIEHE Mics JISABSHIFO POTATOrO i KOJISATHUKY CXiJHOTO — BiJlIOBiTae 6 Kiacy.

Tabnuws 2 — [Toka3HUKH SIKOCTi 3epHA 03MMOI MIIEHUI| 3a/1eKHOo Bix monepexnukis (2013-2017 pp.)

[Monepennuk Bwmicr 6inka, % BhfICT cupoi Buicr Boioru,
KJICHKOBUHHU, % %0
JlronepHa nocisHa 114 18,8 10,7
Konrommuna nyuna 11,2 18,5 11,2
Ecmapuer mimannii 11,0 18,0 10,1
Bypxyn 6immit 12,0 20,2 9,8
JIsinBeneup poraruit 9,9 15,3 10,4
Ko3zmarHuk cxigauit 10,0 15,6 10,3

BwMicT cupoi Ki1eHKOBHHH Y 3epHi 03UMOi nmeHnui cknas 15,3-20,2 %. Haiibinbie cupoi Kierhko-
BUHM Y 3€pHi OyJo BUSBICHO Ha BapiaHTi MolepeaHrKa OypKyHy Oijoro, a HaMEHIIE — JIABECHLIIO
pOTaToro i KO3MATHUKY CXiTHOTO.

BwMicT crpoi KI€HKOBHHH y 3epHi 03UMOI MIIEHHII BUPOLICHOI micis OypKyHy Oijioro, JrolepHH
MOCIBHO1, KOHIOIIMHY JIy4HOI 1 ecnapueTy mimanoro Bignosigno po ACTY 3768:2009 sinnosigae 3e-
pHY TPETHOTO KJacy (rpymna A), a 3 pelITi BapiaHTiB — HIDKYUM KJlacaM SKOCTI.

Bwmict Bostoru y 3epHi 03uMOi IeHuIl craHoBuB 9,8—11,2 %. Haligumuii BMICT Bosioru OyB Xa-
paxKTepHHid Ui BapiaHTa KOHIOMIMHY JIyYHOI, a HAWHIKYMKA — OypKkyHy Oijoro. 3a BMiCTOM BOJIOTH
3€pHO 03UMO] IMIIIEHUITI 31 BCiX BapiaHTIB BIAMOBIIa€ HANBHUIIIIM KjlacaMm.

[Topsix 3 BUCOKOIO SAKICTIO 3¢pHA 03UMOI IIIIEHUITI Ma€ 3a0e3MedyBaTUCh €KOJIOTIYHICTh MPOAYKII,
10 BU3HAYAETHCS KOHIICHTPALI€I0 BYKKIX METAJIIB Y 3€PHI.
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IaTeHCMBHE BUKOPHCTAHHS MiHEpaIhbHUX MOOPWB Ta MECTUITUAIB Ha JOCTIIKYBaHOMY TPYHTI Y
MOTIEPE/IHI POKHU CIIPHSUIO HAKOIMMYCHHIO BAKKWUX METAJIB Yy 3€pHI 03UMOI MIICHUI 1 3aJIekKalI0 Bif
BTy 0000BHX TOMEpPETHUKIB. 30KpeMa BMICT CBUHITIO y 3€pHI 03UMOI MIIICHMIT, BUPOIICHOMY ITiCIIS
0000BUX TOMEPENHUKIB CKJIaB 1,58-2,23 MI/Kr 3a BEIWMYMHH TPAaHWUYHOMOIYCTHMOI KOHIIGHTpAITil
cBUHLIO Yy 3epHi 3rigHo 3 JCTY 3768:2009 — 0,5 mr/kr. HaliHWK9y KOHIEHTpPALII0 CBUHIIO Y 3€pHi
3a0e3reyrB MOMEPEeTHUK ecrapieT mimanuid, mo y 3,2 pasu Bume ['JIK, kontommaa nyyna — y 3,3
pasu, KO3JIATHUK CXiTHUH 1 JIomepHa MmociBHa — y 3,7 pasu, OypkyH Oinuit — y 4,1 Ta JsiaBeHeIs pora-
o — y 4,5 pa3u umie ['JIK (tab. 3).

Tabmuns 3 — BmicT BaskKKHX MeTaJIiB y 3epHi 03MMOI MIIeHNIi, BUPOLIEHOI Mmic/Is Pi3HUX NMonepeIHNKIB, MI/KT
(2013-2017 pp.)

CauHeIp Kammiit Mins Huuk
Horepei (axri- K arcrii- TJIK ariy- K arcriti- TJIK
HUH BMICT HUii BMiCT HUH BMICT HUIi BMiCT

JlronepHa nocisHa 1,86 0,50 0,16 0,10 4,18 10,0 24,84 50,0
Konrommuna nyuna 1,67 0,50 0,16 0,10 3,88 10,0 21,62 50,0
Ecmapuer mimannii 1,58 0,50 0,17 0,10 3,90 10,0 22,16 50,0
BypkyH Oinmuit 2,07 0,50 0,17 0,10 4,30 10,0 24,22 50,0
JIsinBeneup poraruit 2,23 0,50 0,20 0,10 4,61 10,0 22,56 50,0
KoszmarHuk cxigauit 1,83 0,50 0,13 0,10 4,05 10,0 25,24 50,0
Kykypyasa Ha cuioc 3,90 0,50 0,34 0,10 991 10,0 39,95 50,0

Bomrodac 3epHO 03UMO] TIIICHUITI, BUPOIICHE IICIIS TPAIUIIIMHOTO MOMIEPEIHAKA — KYKYPY/I3H Ha
cwitoc, Mictuio cBuHIO 3,90 mr/kr, mo y 7,8 pasis Bume ['JIK ta y 1,8-2,5 pa3ziB OunbIie, Hik 3epHO,
BUpOILEHE Micis1 6000BUX MONEPEeIHUKIB.

BwmicT xamMmito y 3epHi 03UMO1 TIIICHUITI, BUPOIICHOI MMiciss 6000BUX MoIepeaHuKiB, ckirap 0,13—
0,20 mr/xr 3a I'JIK 0,10 mr/kr. HaifimeHIia KOHIIEHTpaIlisl KaaMilo y 3epHI 03uMOI MIIeHHI Oyiia Ha
BapiaHTi KO3MATHHUKY cXimHoro — y 1,3 pasu Bumie ['/IK, Ha BapiaHTi JrouepHU NOCIBHOI 1 KOHIOIIMHU
myqHol — y 1,6, Ha BapiaHTI ecrapreTy mimanoro i OypkyHy 6itoro —y 1,7 pa3u 6imeme I'IK. Haii-
BHIIIA KOHIICHTpAITiS KaaMito ¥ 3epHi 03UMOi MIIIeHHUIII OyJ1a BUSBIICHA HA BapiaHTI JIIBEHIIO pOTaTOTO
—y 2 pasu Buie I'JIK.

KonuenTpariist kaamito y 3epHi 03UMO1 MIICHHUII, BUPOIICHOI Mic/IA KyKYPYA3H Ha CHIIOC CKiaia
0,34 mr/xr, o y 3,4 paszu Bume ['JIK ta y 1,7-2,6 pasu Oinbiire, Hixk micist 6000BUX TOTIEPEHIKIB.

dakTUYHUH BMICT MiJi y 3€pHI O3MMOI IMIICHUIII MMiciasi 0000BUX TMOIMEPETHUKIB CTaHOBHUB 3,88—
4,61 mr/kr 3a Bemuunnu ['JIK 10,0 mr/kr. HalfimeHime Mii MiCTHIIO 3€pHO TICIIs MONEPEIHIKA KOHIO-
IIUHU JIY9HOI 1 ecmapreTry mimanoro — y 2,6 pasu merme ['JIK, micis KO3MSATHHKY CXiITHOTO — Y
2,5 pa3u MeHIIe, Iicsl JIONEePHH MOCIBHOI — v 2,4, micas OypkyHy Oi1oro — v 2,3 1 MICIs JISIBEHITIO
poratoro —y 2,2 pa3u mexute ['JIK.

3epHO 031MMOi MIIEHHII BUPOLIEHE Micis KyKypyA3d Ha cuiaoc MicTiio 9,91 mr/kr miai, mo Bia-
noBigano Hopmi ['JIK Ta Oyiro 6inbiie, HixX micis 6000BUX MONIEPETHUKIB y 2,2—4,6 pa3u.

BMicT npHKY y 3epHI 03UMOi NIIEHHI, BHPOILICHOI Micis 00O0BHX MONEpPEIHHUKIB CTaHOBUB
21,62-25,24 mr/xr 3a I'’/IK 50,0 mr/kr. HalimeHIie [uHKY MiCTHIIO 3€pHO Micisl KOHIOIIWHY JTY4YHOI — Y
2,3 pasu menme ['JIK, micns ecmapiery MIITAaHOTO Ta JISABEHINIO POraTOro — BIAMOBITHO Yy 2,3 Ta
2,2 pasu mermre ['JIK, micas OypkyHy Oioro — y 2,1 paswu, micis JIONEPHU MOCIBHOI 1 KO3IATHUKY
cxigHoro —y 2,0 pasu menme I'IK.

KoHmeHTpartis MUHKY y 3€pHi 03UMOT TIIIICHHUIT, BUPOIICHOT IMiCIIs MONIEPEIHUKA KyKypYA3U Ha CH-
noc ctarnoBmia 39,95 mr/kr, mo y 1,3 pasu menme I'JIK ta y 1,6-1,9 pasu Ginbire, Hixk micias 6000BUX
MOTIEPETHHKIB.

BucHoBku. 3epHO 03UMOI MIIEHHUII BUpoLIeHe 0e3 3aco0iB XiMizawii micis Takux 6000BHX MoIe-
PEIHUKIB K OYpKyH OLIHIA, JIFOTICpHA TIOCIBHA, KOHIOIITMHA JIy9IHA 1 €CIapIieT MiMaHui 3a TOKa3HHUKa-
MU SIKICHOTO CKJafy BiamoBizae 3 knacy rpynu A 3rigao 3 JICTY 3768:20009.

BoboBi OGararopiuHi TpaBU B SKOCTI ONEPEIHUKIB 03UMO1 MIIIEHHIII CIIPUSIOTH 3HIKEHHIO Y i1 3e-
pHi cBuHITIO ¥ 1,8-2,5 pazis, kaamiro — y 1,7-2,6 pasis, mini — y 2,2-4,6 pa3iB Ta nuHKY — y 1,6—
1,9 pa3iB MOpiBHSAHO 3 TPAIUITIHHAM ITOTIEPETHUKOM KYKYPY/I3010 Ha CHIIOC.
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BuxopucTanHs SK MOMEpeHUKA 03UMOI IMIIEHUIII €CTIapIIETy IMIaHoTo, IIOPIBHAHO 3 IHIIUMH BH-
JnamMu 000OBHX TpaB, CIIPUsIE€ HAKOMUYCHHIO Y 3€pHI MIICHUII HAWMEHIIIO1 KiITBKOCTI CBHHITIO Ta MiJi;
3a TIOTIEpETHUKA KO3JSATHUKY CXiJHOTO BUSBIICHO HAaWMEHITYy KOHIICHTPAINIO Yy 3€pHI KaaMmito, aie
HaWOIIBITY KOHIICHTPAIIIO IWHKY; 33 BUKOPHUCTAHHS SIK TOMEPEAHUKA TIIICHUIl KOHIONIWHU JIYIHOI
CTIIOCTEPIra€Thcsl HAMMEHILINA BMICT Y 3€pHI Mifll Ta UHKY; HicIs MONepeIHUKa 03UMO] MIIEHHUIT JIsiA-
BEHI[I0 pOraToro HaiOisibla KOHLEHTpauig y il 3epHi Oyna mo cBHHIO, KaaMmito Ta mifi. BogHouac
HEOOXITHO BIIMITHUTH, IO Cepell yCiX MOMEpPEIHUKIB HAWBHINA IHTEHCHUBHICTh 3a0pyIHEHHS 3¢pHA
03UMOT TIIICHHMITI CIIOCTEPITa€THCS MICHS JIABEHINIO POTATOTO.
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KadecTBo u 3Ko0/1I0rHYecKasi 0€30MACHOCTh 3epPHA 03UMOI NIIEHUIbI BbIPALeHHOH Mocje 0000BBLIX NMpealIecT-
BEeHHHKOB

C.®. Pazanos, A.Il. Tkauyk

YcraHoBiIeHO, UTO coepxaHue Oelka B 3epHE 03MMOI IMIICHUIBI, BEIPAIEHHON 1T0ocIe 0000BBIX IPEIIECTBEHHUKOB,
coctaBnsuio 9,9-12,0 %. Conepxanue ChIpoil KJICHKOBHHBI B 3€pHE 03MMOMN MIIeHUIbI cocTaBuio 15,3-20,2 %. bonapuie cbI-
poro 6enka U KIEHKOBHHBI B 3epHE ObLIO OOHApY)KEHO Ha BapHaHTE MpPEALICCTBCHHUKA JOHHUKA 0EN0ro, a HaMMEHbLIE —
JISIIBEHIIA POTaTOro U KO3IATHHKA BocTouHOro. Cozepxanue Oenka U ChIpoil KIEHKOBUHBI B 3€pHE 03MMOI! MIIEHUIIBI BBIpa-
LICHHOH Iocie TOHHUKA 0eJ0Tro, JIIOLEepHBI TOCEBHOM, KiIeBepa JYroBOrO M 3cHapliera necyaHoro B coorserctsuu ¢ JCTY
3768: 2009 cooTBETCTBYET 3epHY TPEThEro Kiacca (rpymnma A), a U3 OCTAaBIIUXCS BAPHAHTOB — HU3IIMM KJIacCaM KauecTBa.

ConeprkaHue CBHHIIA B 3€pHE O3MMOH IIICHUIIBI, BEIPAIIEHHOM IT0ciIe 000OBBIX MpENIIECTBEHHUKOB cocTaBmio 1,58-
2,23 mr/kr. CaMylo HU3KYIO KOHIIEHTPAIMIO CBUHIIA B 3€pHE 00ECIeUrsI MPEALIECTBEHHUK 3CIapLeT MecyaHblid. 3epHO 03U-
MOM IIIIEHHILIB], BBIPALICHHOE IIOCe KYKYpY3bl Ha cuioc, conepxaino cBuHua 3,90 mr/kr, uto B 1,8-2,5 pa3 Gomblie, yem
3€pPHO, BBIPAILLIEHHOE TOCIC O0OOBBIX MPEALIECTBCHHUKOB.

CopepkaHue KagMus B 3¢pHE O3UMOIl IMIIEHUIIB], BBIPAIIEHHOH mocie 6000BBIX MpeAlIecCTBEHHUKOB, cocTaBmio 0,13-
0,20 mr/xr. HanMeHbInass KOHIEHTpaIMs KaJMHs B 3€pHE O3MMOW NIIECHUIB! ObUIa HA BapHaHTE KO3JITHHKA BOCTOYHOTO.
KonueHTpanus kaaMus B 3epHE 03UMOH MIICHHIIBI ITOCTIe KYKYypY3bl Ha cuiioc coctaBmia 0,34 mr/kr, uro B 1,7-2,6 pasa 6o-
JIbIIIe, YeM Itocie 6000BBIX MPEAIIECTBEHHIKOB.
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dakTuveckoe coIepKaHWE MEIU B 3€PHE O3MMON MIIEHHIBI Mocie O0OOBBIX MPEIIIECTBEHHHKOB COCTAaBHIIO 3,88-
4,61 Mr/kr. MeHbllle MeIM COAEPIKANO 3€PHO MOCIE MPEAIIECTBEHHUKA KJIEBepa JIyTOBOTO M dCMaplLeTa MecyaHoro. 3epHo
03UMOI1 MIIEHUIIBI BBIPALICHHOE TOCe KyKYpy3bl Ha cuiloc coaepxkano 9,91 mr/kr menu, yTo 6osblie, yeM mnocie 6000BbIX
MIPEILIECTBEHHUKOB B 2,2-4,6 pa3a.

CopepkaHue IIMHKA B 3€pHE O3MMOH MIIEHHMIIBI, BBIPAILEHHOH mocie 6000BBIX MPEAIIeCTBEHHUKOB cocTaBuio 21,62-
25,24 mr/xr. MeHblIe IIMHKA COAepKallo 3epHO Mocie KieBepa JIyroBoro. KoHueHnTpauus LMHKa B 3¢pHE 03UMOM MILIEHUIIBI,
BBIPAIIICHHOW TTOCTIC TIPEANIECTBCHHIKA KyKYpy3bl Ha criioc coctaBuia 39,95 mr/kr, uto B 1,6-1,9 pasa Gounbie, 4eM mocie
0000BBIX MPEANICCTBCHHUKOB.

KiroueBble ci10Ba: 03uMas IMIIEHNULA, 36PHO, KAYE€CTBO, 3KOJIOTHYECKAsl 0€30M1aCHOCTh, MPEIIIeCTBEHHHUK, CBUHEL, KajI-
MUH, [IUHK, MEb.

Quality and ecological safety of winter wheat grain grown after bean precursors

S. Razanov, A. Tkachuk

According to DSTU 3768: 2009, wheat grains, depending on quality indicators, are divided into 6 classes (classes 1, 2,
3 belong to group A, classes 4 and 5 are in group B and class 6). The protein content of winter wheat, grown after bean
predecessors, was 9.9-12.0 %. Its highest content was characteristic of the precursor of Melilotus officindlis, and the lowest
one — Lotus corniculdtus and Galéga orientalis L.

In terms of the protein content, winter wheat grain grown after Melilétus officindlis , alfalfa, cranberries and Onobrychis
arenaria in accordance with the DSTU 3768:2009 corresponds to grade 3 (group A), and the grain grown after Ldtus
corniculdtus and Galéga orientalis L.corresponds to grade 6.

The content of raw gluten in winter wheat grain was 15.3-20.2 %. The largest amount of raw gluten in the grain was
found on the variant with Melilotus officindlis precursor, and the smallest — on Lotus corniculdtus and Galéga orientalis L.

The content of raw gluten in the grain of winter wheat grown after white currant, alfalfa, clover, and Onobrychis
arenaria, according to DSTU 3768: 2009, corresponds to the third class grain (Group A), and the remaining variants — to the
lower quality grades. Intensive use of mineral fertilizers and pesticides on the investigated soil in previous years contributed
to the accumulation of heavy metals in winter wheat grain and depended on the type of legume precursors.

In particular, lead content in winter wheat grains grown after bean precursors was 1.58-2.23 mg/kg at the limit of the
maximum permissible concentration of lead in grain in accordance with DSTU 3768: 2009 of 0.5 mg/kg. The lowest
concentration of lead in the grain was provided by the precursors of Onobrychis arenaria, which is 3.2 times higher than the
MPC, Trifolium pratense by 3.3 times, Lotus corniculdtus and Trifolium pratense — by 3.7 times, Melilotus officindlis — 4.1
and Lotus corniculdtus — 4.5 times higher than the MPC.

At the same time, winter wheat, grown after the traditional predecessor — silage corn, contained 3.90 mg/kg of lead,
which is 7.8 times higher than MPC and 1.8-2.5 times more than the grain grown after bean precursors.

The content of cadmium in winter wheat, grown after bean precursors, was 0.13-0.20 mg/kg at MPC of 0.10 mg/kg. The
lowest concentration of cadmium in winter wheat grain was on the variant of the Galéga orientalis L. — 1.3 times higher than
the MPC, in the variant of the alfalfa of and the clover — in 1.6, in the version of the Onobrychis arenaria and Melilotus
officindlis — by 1.7 times higher than the MPC. The highest concentration of cadmium in winter wheat grain was found on the
variant of Létus corniculdtus — 2 times higher than the MPC.

The concentration of cadmium in winter wheat grain grown after silage corn on was 0.34 mg/kg, which is 3.4 times
higher than the MPC and 1.7-2.6 times more than after bean precursors. The actual content of copper in winter wheat grain
after bean precursors was 3.88-4.61 mg/kg at the value of the MPC of 10.0 mg/kg. The smallest amount of copper was
contained in grain after the precursors of the clover and Onobrychis arenaria — by 2.6 times less than the MPC, after the
Galéga orientalis L. — 2.5 times less, after the alfalfa — by 2.4, after Melilotus officindlis — 2.3 and after Lotus corniculdtus —
2.2 times less than the MPC.

The grain of winter wheat grown after silage corn contained 9.91 mg/kg of copper, which corresponded to the MPC
standard and was 2.2-2.6 times larger than after bean precursors.

The zinc content in winter wheat grains grown after bean predcursors was 21.62-25.24 mg/kg at MPC of 50.0 mg/kg.
The least amount of zinc was contained in grain after Trifolium pratense — in 2.3 times less than the MPC, after Onobrychis
arenaria and Lotus corniculdtus — respectively, by 2.3 and 2.2 times less than the MPC, after Melilotus officindlis — by
21 times, after the alfalfa and Létus corniculétus — 2.0 times less than the MPC.

Zinc concentrations in winter wheat grown after the silage corn predecessor was 39.95 mg/kg, which is 1.3 times the
MPC and 1.6-1.9 times higher than that of legumes predecessors.

Grain of winter wheat grown without the chemicals after legume predecessors as such as Melilotus officindlis, alfalfa,
Trifolium pratense and Onobrychis arenaria corresponds to grade 3 of group A on the indicators of qualitative composition,
according to DSTU 3768:2009.

Bean perennial grasses as predecessors of winter wheat contribute to lead decrease in its grain by 1.8-2.5 times,
cadmium — by 1.7-2.6 times, copper — by 2.2—4.6 times and zinc — by 1.6-1,9 times compared with the traditional precursor
of silage corn.

Using Onobrychis arenaria as a precursor of winter wheat, in comparison with other types of legumes, provides
accumulating of wheat the smallest amount of lead and copper in the grain. Lotus corniculdtus as a predecessor provides the
lowest concentration of cadmium though zinc concentration was high; Trifolium pratense as a precursor of wheat provided
the lowest copper and zinc content in the grain. Ldtus corniculdtus as a precursor of winter wheat, provided the highest
concentration of lead, cadmium and copper in its grain. At the same time, it should be noted that among all the predecessors,
the highest intensity of contamination of winter wheat is observed after Lotus corniculdtus.

Key words: winter wheat, grain, quality, ecological safety, precursors, lead, cadmium, zinc, copper.

Haoitiwna 10.04.2018 p.
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3ACTOCYBAHHA METOAIB CUCTEMHOI'O AHAJII3Y
AKIHCTPYMEHTY MATEMATHYHOI'O MOJAEJIOBAHHSA
B BYPAKIBHUILITBI

V pakypci MOAeNOBaHHs POCIHMHHUX CHCTEM OCHOBHOIO MaTPHILEIO JAHHUX IS TOOYA0BH OOYMCIIOBATIBHUX aITOPUTMIB
MEXaHi3MiB Ta 3aKOHOMIpHOCTeH (YHKLIOHYBaHHS TMOCIiBiB OypsKOBOI CIiBO3MIHM € YHCIOBE BHPaXXCHHS IOKa3HHUKIB
6i0JIOriYHMX TPOLIECIB, SIKi € QYHKII€I0 aAUTHBHOT il a0i0TUYHHX, OIOTHYHMX Ta AHTPOIOTeHHHX (HAKTOPIB.

MaremaTtuuHi Mozeni iHTErpyroTh iH(GOpMAIio MPO HOCHIIKYBaHY CHUCTEMY, a caMe IMOCiBH OypsKiB LYKpOBHX, i
MOETHYIOTh B €JIMHE IIiJIe Pe3yIbTATH OKPEMHX JOCIIKEHb.

JlocmikeHHsT B3a€MO3B’S3KiB, IO BIUIMBAIOTH Ha O3HAKU SIKi ()OPMYIOTBCS Yy TIPOIECi POCTYy Ta PO3BUTKY OypsKiB
IyKPOBHX MOMAHI y BUNISAL KOopersiiaux mresn. KojkHa Touka mresiu oka3ye CHIIy KOHKPETHOTO KOPEIISIiHOTO 3B’ SI3KY
MDX JOCIiIKyBaHHMHU O3HAKaMHU Ta iHIIMMH YWHHUKAMH, 110 Ha Hei BIUTMBAIOTh a00 MOB’sI3aHi 3 HEIO.

Mix nocnikyBaHUMH O3HaKaMu OioJoridHux Gopm OypsIKiB IyKPOBHX Ta iHIIMMH YMHHUKAMU, 110 HA HUX BIUIMBAIOTh
BCTAHOBJICHI JOCTOBIpHI KOpeIsILiiiHi 3B’SI3KH, SIKi JEMOHCTPYIOTh €(EKTHBHICTh IPOXOKEHHS Oi0JIOTiYHMX HPOLECIB Y
KyJIbTYpi, 1 € QyHKIli€I0 afuTHBHOI Aii abioOTHYHMX 1 aHTpororeHHUx ¢axropis. Lle y cBOIO 4epry H03BOJISIE CIPOTHO3YBATH
rapaMeTpH JaHUX ITOKAa3HUKIB POCIHH OYpSIKiB I[yKPOBHUX 3 BUCOKHAM PiBHEM TOYHOCTI.

TicHuit KopessiHHu 3B'I30K BCTAHOBJIEHO MiXX ITOJILOBOIO CXOJKICTIO Ta T'YCTOTOIO POCIIUH HicCHIs TOSIBH IIOBHUX CXOJIB
(r=0,42), Mi TIOJIEOBOIO CXOXKIiCTIO Ta Macor JIUCTKIB Ha 01 yumHst (r=0,37), Ta 3BOPOTHHH 3B'S130K MiXK IOJTBOBOIO CXOXKICTIO
i ypoxaiirictio — r = -0,37. Mix 360poM IyKpy, YpOXKaHHICTIO, T'yCTOTOIO POCIIHH IIepe]] 30UpaHHsIM BPOJKAlo i IIYKPHUCTICTIO
KOPEHEIUIOAIB BUSABIICHO CUIbHI IO3UTHBHI KOPENALiiHi 3B'13kH, BianosiaHo (r=0,95), (r=0,68) i (r=0,60).

KurouoBi ciioBa: Oypsiku LyKpOBi, CHCTEMHU aHami3, iMiTaliiiHe MOJEIIOBAaHHs, JECKPUITUBHI MOJEII, KOpesiLiiini
IUISSIH, O10TIPOIYKTUBHICTb.

IMocTanoBka npoo6Jemu. HaitGinmbIm xapakTepHi 0COOIUBOCTI MOCIBIB, 30KpeMa OYpPsKOBOTO IO
— 1I¢ HasABHICTh BEJIMKOI KiTHKOCTI CHUCTEMATH30BAaHUX pI3HOPITHUX EJEMEHTIB i3 CKJIQJHUMH
(hyHKIIOHATEHUMH B3a€EMO3B’SI3KaMH, IO 00 €THAHI y arpOBUPOOHUYHM TPOIEC, CIPSIMOBAHUN Ha
OTpUMaHHS BHUCOKOSKICHOI CilbChKOrocmonapchbkoi mnponykimii. IloBHOMipHa peamizamis LbOTO
nporecy 3a0e3MedyeThCsl PillIeHHSIM CYKYTTHOCTI 3a71a4 OKPEMHUMH €JIEMEHTAMH CUCTHEMHO20 NPOYeCy,
SIKi € KITFOYOBHMU JJIS IOCSITHEHHS TIOCTABJICHOT METH.

Takum unHOM, 32 I. M. BepryHnoBoio [1-5] alropuT™ MOCITiTOBHOCTI BUBUEHHS Ta aHAII3y CUCTEM
3 BUKOPHUCTAHHSM CHCTEMHO-IIPOIECYAIBHOTO i IXOy TIOJISTAE Y:

BH3HAYCHHI CKJIAIOBUX YaCTHH X, X, X3, ...X, 1 B3AEMOIIOB’ I3aHUX 3 HUMH €JIEMEHTIB ((haKTOpiB)
HaBKOJMIIHBOTO cepenoBuia Vi, V,, Vi,... Vi

BUBYEHHI CTPYKTYpH BHYTpIIIHIX 3B’A3KiB, & TaKO)XX 3B’S3KiB MiX €JIEMEHTAMH CHCTEMH i
30BHIIIHIMUA YNHHUKAMH;

MOIIYKY 3aKOHOMipHOCTeH (yHKIioHyBaHHsa cuctemu F = { F1, Fl, Fl,... Fp}, 10 BU3Ha4alOTh
XapakTep 3MiHM OCHOBHMX KOMIIOHEHTIB CHCTEMH I Mdi€I0 30BHIMIHIX 00 €KTiB (E€JIEMEHTIB Ha-
BKOJIMIITHBOTO CEPE/IOBHUIIIA).

CucremHuil migxig mnepeabavyae BHKOPHUCTaHHS TPhOX OCHOBHHMX TPyl METOMIB: IOJBOBI
CIIOCTEPE)KEHHS; MPOBEICHHA IONBOBUX JOCHI[DKEHh B HATYpHHX yMoOBax; JabopaTopHi
CKCIIEpUMEHTH; BIJIaCHE MOJETIOBAHHS Ta MPOBEACHHS iMiTalliiHOro ekcrnepuMeHTy. [lonboBi
CITOCTEPEIKEHHS IepeadavaroTh HeBTPYUAHHS TOCIITHAKA Y TIPOIIECH, 110 BiIOYBAIOTHCS Y IPUPOTHIX
ymoBax. Ha mpotuBary, 1abopaTOpHHI €KCHIEPUMEHT 00’ €HYE METOJH, B SKUX JOCHiJHUK CBiJIOMO
MPOBOKYE 3MiHH B cHcTeMi. BUKOpHCTaHHSA LMX ABOX MPUAOMIB BHUSIBISETHCS HAHOLIBII €heKTHBHUM
TOZi, KOJM BOHHU 3aJyMaHi Ta 3IiHCHIOIOTHCS Ha OCHOBI HAyKOBOi Teopii. DOpMOI0 BUpPaKCHHS

© Kapnyxk JL.M., Mpucsnox O.L, Cracies I., Momimyk B.B., Muxomaiixo B.I1., 2018.
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TEOPETHUYHUX YSBICHb MOXYTh OYTH MOJENi. 3BiICH, IO TPETHOI TPYIH BUKOPUCTOBYBAHHUX METOJIiB
HQJICKUTh MOJIENIOBaHHS, TOOTO TOOyHoBa, mepeBipka (Bepudikawlis) Ta yIOCKOHAJCHHS
(omrTHMi3aItisT) MOMIETIEH, a TAKOXK 1HTEPIIPETAIliST OTPUMAHUX 3 X TOTIOMOTOI0 pe3ynbTaTiB [1-8].

OTxe, M CHCTEMHOIO PO3YMiIOTh MOJEINb, SIKa BioOpa)kae HAHBaXKIMBILI PUCH CUCTEMH Y iX
B3a€MO3B’ 13Ky Ta JO3BOJISIE PO3B’SI3yBaTH 3ajadi, siki Oynu mepeadadeHi MpH CTBOPEHHI 3araibHOI
Mozeni. Taki MoeN OTPUMYIOTh METOAAMH iIMIMAYIliHO20 MOOEI0B8AHHS.

AHaJi3 OCTaHHIX JocCaiiKeHb i myOJaikamii. Y pakypci MOAETIOBAaHHS POCIHHHUX CHCTEM
OCHOBHOIO MATpPHICI0 JaHWUX IS TOOyIOBH OOYMCIIOBAIBHUX aJTOPUTMIB MEXaHi3MiB Ta
3aKOHOMipHOCTEH (DYHKIIOHYBaHHS MOCIBiB OypsSKOBOI CIBO3MIHM € YMCIIOBE BUPAKCHHS MMOKA3HUKIB
010JIOT1YHUX TIPOLIECIB, SKi € (YHKINEW aTUTHBHOI il abiOTMYHUX, OIOTUYHUX Ta aHTPOIOTCHHUX
(haxTopiB. 3aymeKHO Bif METH JOCHTIIKEHD Ta MpakTHIHUX 3anad, ['. FO. Puzaiuenkom ta A. b. PyGi-
HuM [9] Oyna 3anmponoHOBaHa HACTYIHA KiacH(iKallisi MAaTeMaTHYHUX MOJIENCH:

OITMCOBI MOJIE;

SIKICHI Mojeni (110 3’SICOBYIOTh AMHAMIYHUM MEXaHi3M IOCIHiKYBaHOrO Ta 37JaTHI BiATBOPUTHU
JTUHAMIiYHi €()EKTH B MOBEIIHII CUCTEMH);

iMiTaIiiiHI MOMIENi KOHKPETHHX CKIaJHHUX CHCTEM, II0 BPaXOBYIOTh BCHO iH(OpMaIlito mpo 00’ ekT (i
JIO3BOJISIFOTH [IPOTHO3YBATH MOBEAIHKY CHCTEM a00 BUPILyBaTH ONTUMI3alliiHi 3a1adi X eKCILTyaTallii).

OcobnrBa yBara NpUAUBIETECS caMe€ OCTAaHHBOMY KJIaCy MOZCIICH, OCKIIBKU 3 MPAKTUIHOTO IT0T-
JISIAY, BOHU € HaWO1IbII TPUIATHUMH JUTS BUPIIICHHS YIIPABIIHCHKHUX 33a7]a4 HA OCHOBI IPOTHOCTUYHOI
OIIIHKM PO3BUTKY IMPOIIECIB Ta SIBUII, 10 MAIOTh MicClie B arpoekocucteMi. KopoTko MOKHa BUAIIUTH
HACTYIHI OCHOBHI eTary o0y I0BH iMiTamiiHOi Moaerti [8]:

1. ®opMymOBaHHS OCHOBHHX MpoOieM (PYHKIIOHYBaHHS CKJIAJTHOI CUCTEMH, 3aJaBaHHS BEKTOPY
il cTaHy Ta CUCTEMHOIO 4acy.

2. JIeKOMTIO3UIlisI CUCTEMHU Ha OKpeMi OJIOKH, IMOB’s3aHi, aje BiTHOCHO HE3aJIEC)KHI; BU3HAYCHHS
KOMITOHEHT BEKTOpa CTaHy KOXHOTO OJIOKY, SIKi MalOTh IIEPETBOPUTHCS B TIPOIIECi (PYHKIIIOHYBaHHS.

3. ®opMyITIOBaHHS 3aKOHOMIPHOCTEH Ta TiloTe3, MO0 BU3HAYAIOTh IMMOBEMIIHKY OKPEMHUX OJIOKIB Ta
X B3a€EMO3B’130K; po3po0Ka IMporpam, o BiATOBINAI0TH OKPEMHM OJI0KaM.

4. Bepuoikamiss KoxkHOro OJOKYy THpH «3aMOPOKEHHX» a0o JiHeapu30BaHUX 1H(OpMAIiHUX
3B’s3Kax 3 iHITUMH OJIOKaMHU.

5. O6’ enHanHs po3po0IeHUX OJIOKIB, IPU LBOMY IOCIIIKYIOTHCS Pi3HI CXEMH 1X B3aEMOIii.

6. Bepudikariis imiTariifHol MOIeIi B I[JIOMY Ta IepeBipKa ii afeKBaTHOCTI.

7. I1nanyBaHHs Ta MPOBEACHHS €KCIIEPUMEHTIB 3 MOJICIIIIO, CTATUCTUYHA 00pOOKa pe3yNbTaTiB Ta
MOTIOBHEHHS 1HPOPMAIIHHOTO QOHAY /IS TOJATBIIOI POOOTH 3 MOCIUIIO.

OpHak mpakTUKa MoKaszala, o CIpoOH JETaTbHOTO OMHUCY 0araTOKOMIIOHEHTHHX CHCTEM, TaKUX
SIK TIOCIBHM TPH3BOJUTH JO MPOOJIEMH, KOJNH NPAKTUYHO HE MOXKIMBA KOPEKTHAa TOOyJ0Ba Ta
ineHTudiKkaiss MaTeMaTHYHOI MOJEN Yepe3 BUKOPUCTAaHHS HAAMIPHO BEJIMKOI KUJIBKOCTI HE TOYHO
BH3HAYCHHX MTapaMETPiB MOPIiBHIHO 3 €KCIIEPUMEHTAILHUMHI JaHUMU [9]. V Takiii cuTyainii HeoOXiaHO
CITPOIIYBAaTH MOJENi, HAMPHKIIA/, 3a PaXyHOK BiIKMIAHHsS OJIOKIB a00 ()YHKI[IOHAJIBHUX 3B’SI3KIiB 3
JIPYTOPSTHUM 3HAYCHHSM, BUIUICHHS HAWOLIBII BaXKIIMBUX CKJIAJIOBHX, BHU3HAYCHHS IIBHIKHX 1
MOBLTBHUX 3MIHHHUX Ta 3aMiHM YaCTHHU 3 HUX MOCTIHHUMHU 3MiHHUMH 200 MapaMeTpUYHUMU 3aJICHK-
HUMU.

3acTocyBaHHA KOMIUICKCHHX IMITAlliMHUX MOJAENEH NOKIMKAHO TMiABUIIUTH aJeKBaTHICTh
arpoeKOJIOTIYHUX MPOTHO3IB, 32 PaXyHOK SKICHO OLNBII TTOBHOTO BUKOPUCTAHHS EMIIPHYHUX JaHHX.
ImiTamiiai Moxei 103BOJIAIOTE (hopMatizyBatu 3a gonoMororo EOM Oyab-ski eMmipudHi BiIOMOCTI
npo 00’exT. [IpHUMHHO-HACTIAKOBI 3B’SI3KM B IMITALITHUX MOJEINSAX MPOCTiIKOBYIOTHCSI HE 0 KIHIIS.
Lle m03BOIIsIE aHAITI3yBAaTH B3a€MO3B’ SI3KM B YMOBaX BEJIMKOT pO3MIPHOCTI Ta HEMOBHOT iH(OpMALIii Ipo
iX CTpyKTypy, OiNbIIl pe3yJabTaTUBHO BUKOPUCTOBYBAaTH 3HAHHS TpeaMmeTHOl obiacti. CTpykrypa
IMITAIlifHUX CHUCTEM, SK MPABWIO, BKIIOYAE aHANITUYHAN OmHC 00’ €KTa, OJOKHM €KCIEPTHHUX OIiHOK,
iMiTario Ta 00poOKy pe3yIbTaTiB 00UYNCITIOBAILHOTO EKCIIEPUMEHTY [6-33].

Meta pocaigikeHHs] — IPOrHO3yBaHHS 010MPOTYKTUBHOCTI MOCIBiB OypsKOBOi CiBO3MiHM 3a JH0O-
ITOMOTOI0 METO/IIB CHCTEMHOT'O aHaJi3y K IHCTPYMEHTY MaTeMaTHIHOTO MOJICITIOBAHHS.

Marepian i MeToauka aocjigxkeHHsi. OYHKIIOHAIBHUN OMHMC CHCTEMH, SIK 1 MOP(OIOriuHUI
onuc iepapxiyHui. I8 KOKHOTO €IEMEHTY, OKpeMOi MiJCHCTEMM 1 YCi€l CHCTEMH B LIJIOMY
(hyHKIIOHATBHICTE 3aa€Thcsl HAOOpoM mapameTpiB Mopdonorigaoro onucy X (BKIIOYAIOYH BILUTHB
330BHi), YUCJIOBUM (YHKITIOHATIOM Y, IO OIIHIOE SIKICTh CHCTEMH, 1 JEIKUM MaTeMaTHYHUM
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OIepaToOpoOM JETEPMIHOBAHOTO YHM CTOXAaCTHYHOrO neperBopeHHs WV, 1o BU3HAYae 3alIeKHICTh MiXK
cTaHoM BXomy X i cTaHOM BUxony Y:

Y=Y X). (1.1
Sk BUJHO 3 HaBEICHOI BUIIIE CXEMH MPUHITUITIB TTOBEIIHKH, IO YCKIATHIOETCS, (DYHKILIS BiITYKY
Y migcuctemMu BEpXHBOTO PiBHS 3aJICKUTH BiJl DYHKIIIN, IO OIMUCYIOTh BHYTPIITHI MTPOIIECH ITiIIETITHX
MiJICUCTEM.
I3 3aranpHOI TeOpil MoaEMIOBaHHS (PI3UYHUX CHCTEM MPHUHATO BUALISATH IT'STh TPYI IapaMeTpiB 3
MOTJISI/TY CTIOCO0Y iX BUKOPUCTAHHS B MOJIEIISIX:

1. Bxigai mapametrpu — V = (v3,Vy...,V), — 3HAUCHHSI SKUX MOXYTh OyTH BUMIpsSHI, aie
MOJKJIUBICTh BIUTMBY Ha HUX BiJICYTHS (II€ CTOCYEThCS MOJICNICH SKOCHCTEM, IO TAKMX MOXKHA BiTHECTH
COHSYHY aKTHBHICTb, TTI00aTbHI KITiIMaTHYHI SBUIA, HEKEPOBAHY TOCIIOAAPCHKY MisUTbHICTD JTFOAUHH i
Tak Jaii).

2. Kepyroui mapameTpu, 1mo ynpasisitors, — U = (uguy,...,Uu,), — 3a JTOMOMOTOI0 SKUX MOJKHA
3MIACHIOBATH NPSIMUI BIUIMB BiAMOBITHO 0 TUX 200 iHIIMX BUMOT, IIIO JTIO3BOJISE KEPYBAaTH CUCTEMOIO
(o HUX MOXKHA BITHECTH PSJ IIJIECIIPSIMOBAHUX 3aXOMdiB IO OXOPOHI i BiAHOBIEHHIO IMPHUPOTHOTO
CepeaOBHUILA).

3. ITapamerpu 30ypenns (ctoxactuudi) mii - — ¥ = (¥y, ¥a..., ¥,), — 3HAUCHHS SKUX BU-
MMaJKOBUM YHHOM 3MiHIOIOTBCSI TIPOTATOM HYacy i SKi HEMOXKJIMBO BHMipPSATH, CTBOPIOIOYH JUCTIEPCIIO
HEBPaXOBaHUX YMOB UH IIIyM.

4. Tlapamertpu crany — X = (X5,X3-...,X,) — MHO)KHHA BHYTPIIIIHIX ITapaMETPiB, MUTTERI 3HAUCHHS
SIKUX BU3HAYAIOThHCS MIOTOYHUM PEKHMOM (YHKIIIOHYBaHHS €KOCHCTEMH 1, 3pEIITOI0, € PE3yIbTaTOM
cyMapHOi nmii BXiZHMX YHMHHHKIB (KepyBaHHS 1 30ypeHHs), a TaKOX B3a€EMHOTO BIUIMBY 1HIIHX
BHYTPIIITHBOCUCTEMHUX KOMITOHCHTIB.

5. Buxigni (misboBi abo pe3ynsTyrowi) mapaMeTpu — Y = (V5,¥2...,.Ym) — IEAKi CIEIliaabHO
BUIJIEHI TapaMeTpu cTany (abo neski GyHKOii Bif HUX), SIKi € IPEIMETOM BHUBUCHHS (MOJETIOBAHHS,
ONTHMI3aIlii) i Ki BHKOPUCTOBYIOTHCS B SIKOCTI KPUTEPit0 "Oaronoayddss” yciel eKOCUCTEMH.

[Mpumyckatouu, Mo HMapaMeTpu CHCTEMH TOB'S3aHI JEIKUMH (DYHKI[IOHATHHUMHU 3aJI€KHOCTSIMH,
SIKi B CHHTE30BaHI MOJIENi BUPAKArOThCSI HA0OPOM PiBHAHBL ¥ pi3HOT MaTeMaTH4HOI Ipupoan (anred-
paiuni, noriuni, audepeHUianpHi, KiHLIEBO-Pi3HUIEBI, MaTPUYHiI, CTATUCTHYHI Ta iH.) Bupa3 (l.1)
MOJKHA 3aITUCaTH SIK:

Y=YXU,V)+W. (1.2)

Bynp-sixa exocuctema SBIg€ COOOI0 IUHAMIYHHMNA OO'€KT, TOMY BHILE3a3HAuUCHE PpiBHSHHA
CTaTUIHOI MOJIENTi Ma€e OYTH JOIIOBHEHO OE3J U490 MOMEHTIB "acy 7, M sIKHX BUMipsSiHI MUTTEBI 3Ha-
YeHHS 3MiHHUX. OCKiTbKM €KOCHCTEMH HaJekKaTh O OO'€KTIB 3 PO3MOIJICHHMH TapaMeTpaMH,
KOMITOHEHTH SIKUX MOXKYTh 3MIHIOBATHCH HE TUILKH y Yaci, aJie i B IPOCTOpi S, TO 3arayibHE PiBHIHHS
MOJIeTi eKOCUCTEMH HAO0YyBa€ BUTIISTY:

Y=YXUV,T95+¥ (1.3)

Ha BinMminy Big ¢ismyHHMX cucTeM, e OCHOBHUM 3aBIaHHSM € ONTHUMi3allisi BEKTOpa pe3yibTyIo-
YuX mapaMeTpiB Y OUIIXOM Mmia0opy KepiBHUKIB JiH, JOCIIHKEHHS €KOCHCTEM TIOJIsTaE, TIEPIT 3a BCe,
y KiJIbKICHIH mapaMeTpu3alii ¢yHIaMeHTaaIbHOro B Oiojorii moHsaTTs "HOpMa" Y, 1 OLHKH Aiana3oHy
JOITyCTUMUX 3HAYEHb BXIJTHUX MapaMeTpiB, MPH SIKUX BiIT'YK €KOCHCTEMH HE BUXOIUTH 32 MEXi THYyY-
KHX afanTaliiHux konuBanb ¥ =Y, +AY.

He3paxkatoun Ha HECKiHYEHHY PI3HOMAHITHICTh MOXIIUBUX CHUCTEM 1 iX (yHKIIN, XapakTep 3a-
nexnocti W B (1.3) OyBae JOCHTH THIIOBUM, HE3AIEKHO Bia (ismyHOro 3micty cuctemu. Hanpuknan,
9acTo IS 3aJIeXKHICTh BKJIIOYAE TPH OOJIACTI, XapaKTepHi IS JIOTICTHYHOI (CUTMOiJajbHOI) KPHBOI:
cabKoTO 3B'S13Ky (MaJIOi UyTIWBOCTI IO 30BHINIHIX BIUIMBIB), CHIIFHOTO 3B'SI3KY 1 00JI1acTi HACHYCHHS,
IO CBiYHUTh, MOXIIMBO, MPO KPU30Bi 3MiHU. Psjm mpuKkiamiB ckiaagHuX 0araTOKOMIOHEHTHUX (0a-
TaTOBHJIOBHX) €KOJIOTIYHUX MOJICJICH MPEACTABICHO B JIiITEpaTypHUX Kepenax [34].

Takum YMHOM, MaTeMaTHYHE MOJETIOBAaHHSA CIIYTY€ IJIsl iHTerpauii iHpopMarii mpo AOCTiaKyBaHy
CHUCTEeMY, OCKIJIbKH TIOEAHYE B €AMHE I[iJIe Pe3yTbTaTH OKPEMHUX JIOKATbHUX JOCHIKEHb.

OCHOBHI pe3ybTaTH AOCTKeHHS. J[OoCHiHKEHHST B3a€MO3B s3KiB, 10 BIUIMBAIOTH HA O3HAKU SIKi
(hopMyYIOTECS Y TIPOIIECI POCTY Ta PO3BHUTKY OYPSKIB IIYKPOBHX TOJaHI Y BUIISI KOPEISIIIHHNX TUICSI.
KoxkHa Touka mmesau mokasye CHIIy KOHKPETHOTO KOPENALIMHOrO 3B’S3Ky MK JOCHIKyBaHUMH
O3HaKaMH Ta IHIIMMH YMHHUKAMH, 110 Ha Hel BIUIMBarOTh a00 HoB’s13aHi 3 Hero [35-37].
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TicHU KOpEAIHHNH 3B'130K BCTAHOBJICHO MIXK ITOJTHOBOIO CXOXKICTIO Ta TYCTOTOIO POCITHH ITiCIIs
MOSIBM TTOBHUX cXOiB (1=0,42), Mi’k TIOJIbOBOIO CXOXICTIO Ta Macoro JucTkiB Ha 01 numnnas (r=0,37), Ta
3BOPOTHHH 3B'S30K MiX HOJIHOBOIO CXOXKICTIO 1 yposkatiHicTio — 1 = -0,37 (puc. 1).

FycTota nepeg, 36upaHHAMm, TUC./ra

36ip uykpy, 7/ra

Lykpucrictb, %

YpoxaliHicTb, T/ra 0#2

\\}07

Maca nucTkis nepeg 36upaHHam, r\\\

Maca nuctkis (01.09), r — _— Maca nuctkis (01.08), r

Maca kopenensiogis (01.08), r

Maca kopeHennogis (01.09), r

Puc. 1. Kopeasiniiini 38’ 13KH Mik I0I50BOIO CX0KiCTIO OyPAKIB HYKPOBUX Ta YHHHUKAMH,
1[0 Ha Hel BIVIMBAIOTH (cepenne 3a 2016-2017 pp.).

Mix ypoKalHICTIO KOPEHEIUIOAIB OYpPSKiB IIYKPOBHUX Ta T'YCTOTOIO CTOSHHS POCJIHMH Iepen 30H-
pPaHHAM YpO’Kal0 BHUSBJIEHO TICHUM KOpemsamiiHui 3B'130K (r=0,69); Taki YMHHUKH SIK Maca JIUCTKIB
(r=0,41-0,42), cyma aktuBHHX Temmnepatyp (r= 0,34), omamu (r= -0,33), ocobnuBO 0OJiKOBaHI Ha
Olcepnnus i 01 BepecHs, TeK BIUIMBAIM Ha (OPMYBaHHS YPOXKAHHOCTI, Mi>K HUMH BHUSBJICHO CEpeIHii
KOpEeJAIiitHu 3B'I30K y Mexkax (puc. 2).

lycrota nepes 36upaHHam, TUC./ra

ITK (kiHeup BereTauii) . - lycToTa noBHMX cxoAiB, TUC./Ta

Cyma aKTUBHMX TemnepaTyp (KiHelb BereTaw,ii) -~ Monbosa cxoxicTb, %

MK (01.09) /~ "\ Maca avctkis (01.07), r

Cyma akTuBHMX Temnepatyp (01.09), C | | Maca kopeHrennogis (01.08), r

Onagu (01.09), mm { 042 Maca nucrkis (01.08), r

MK (01.08) \ / Maca kopeHennogjs (01.09), r

Cyma aKkTuBHMX Temnepatyp (01.08), C . "Maca NUCTKIB Nepep, 36UpaHHAM, I

Onaaw (01.08), Mm ""LlprMCTiCTb, %
Cyma akTuBHUX Temnepatyp (01.07), mm 36ip uykpy, T/ra

Puc. 2. Kopeasiniiini 38’s13k1 Mik ypo:kaiiHICTIO KOpeHem10iB 0ypsIKiB YKPOBHUX
Ta YHHHUKAMU, 110 HA Hel BIVIMBAaKOTh (cepenne 3a 2016-2017 pp.).
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Ha 1mykpucTicTh KOpEHEIUTIOAiB OypSKiB IyKPOBUX BIUIMBAJIM TaKi YMHHUKU SK T'YCTOTa CTOSHHS
pocnuH nepen 30upanaaM ypoxaro (r=0,42), Maca KOpeHeIUIoAiB nepes 30upanHsiM ypoxkato (r=0,33),
ypoxaiHicts (r=0,34), omagu Ha 01 mumas (r=0,46), I'TK wa 01 mumas (r=0,44), TOOTO MiX IUMH
JOCTIKyBaHIMHU O3HAKAMH BCTAHOBIIEHO CEPETHS TTO3UTHUBHA KOPENAIiiHA 3aIeKHICTb.

Mix 300poM LYKpPY, YPOKaiHICTIO, TYCTOTOIO POCIUH Iepea 30MpaHHsIM BPOXKA0 1 MYKPUCTICTIO
KOPEHEIUIOIB BUSIBICHO CHJIbHI MO3UTHBHI KOpEJALiiHI 3B's3kH, BignmoBigHo (r=0,95), (r=0,68) i
(r=0,60) (puc. 3).

lycrota nepeg 36MpaHHam, TMC./ra
TK (KiHewb Beretauji) —_TycToTa NoBHUX CXOAiB, TUC./ra

Cyma akTMBHUX Temnepatyp (KiHeup Beretauyi) . _Monbosa cxoxictb, %
Y \

\
\

“\ Maca auctkis (01.07), r

/

ITK (01.09)

Cyma aKkTMBHUX Temnepatyp (01.09), C Maca kopeHennogis (01.08), r

Onagy (01.09), mm | 0,40 | Maca nucrkis (01.08), r

10,22

TK (01.08) ‘ ‘ Maca kopeHennogijs (01.09), r

Cyma aKTuBHWX Temnepatyp (01.08), C /' Maca kopeHennogis nepes 36upaHHam, r

Onaay (01.08), Mm - 0:95, ~ Maca avcrkie nepeg 36upaHHam, ©

YpomaﬁHicrb, T/ra
Onagy (01.07), mm Uykpwucricts, %

Cyma aKTusHWx Temnepatyp (01.07), MM

Puc. 3. Kopeasiuiiini 38’ 13k1 Mizk 360poM HyKpy Ta YHHHUKAMH,
110 Ha HLOT'0 BILIMBAIOTH (cepenHe 32 2016-2017 pp.).

BucHoBku. MatemMaTtuuHi MOZAETI iIHTETPYIOTh iH(QOPMALIIO PO IOCTIIKYBaHy CHCTEMY, a came
nociBu OypsIKiB IYKPOBUX, 1 MOEJHYIOTH B €IWHE LiJIe Pe3yIbTaTH OKPEMHUX JOCIHiIKEHb.

Mix IOCHiKyBaHUMH O3HaKaMHu Oi0JIOriYHUX (hopM OYpsIKiB IYKPOBHX Ta iHIIMMH YHMHHUKAMHU,
[0 Ha HHUX BIUIMBAIOTH BCTAHOBJICHI JOCTOBIpHI KOPEJAIiWHI 3B’SI3KH, SIKi JEMOHCTPYIOTH €dek-
TUBHICTb MPOXOKEHHS 010JIOTIYHHUX MPOLECIB Y KYNbTYpi, 1 € GYHKLIEI0 afuTHBHOI Aii a0l0OTHYHUX i
anTponoreHHux (akropis. Lle y cBoro uepry n03BoJIsIE CIPOTHO3YBATH MapaMeTpy AaHUX MOKa3HUKIB
POCIUH OYpSAKIB IIYKPOBUX 3 BUCOKUM PiBHEM TOYHOCTI.
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IIpnMeHeHne METO0B CHCTEMHOI0 AHATN3a KAK MHCTPYMEHTAa MaTeMaTH4eCKOIr0 MOJeJTHPOBAHMS B CBEKJIOBO/JCTBE

JI.M. Kapnyk, O.U. Ipucskuiok, I'.Ctacues, B.B. [Toaumyk, B.I1. Mbikosaaiixo

B paxypce mMonenupoBaHUS PAaCTUTENBHBIX CHCTEM OCHOBHOM MAaTpHIEH NAaHHBIX JJISI IOCTPOEHHS BBIYHCIUTEIBHBIX
ITOPUTMOB MEXAaHH3MOB M 3aKOHOMEPHOCTEH (YHKIMOHHPOBAHUS IIOCEBOB CBEKJIIOBUYHOTO CEBOOOOPOTA SIBISETCS
YHCIIOBOE BBIPAKEHUE IIOKa3aTeleil OMOJIOTMYECKHX IPOLECcCOB, KOTOPHIE SBISIOTCS (QYHKIHMEH aIuTHBHOTO ICHCTBUS
aOMOTHYECKHX, OHOTHYECKHX U aHTPOIOTCHHUBIX (JaKTOPOB.

MatemaTnuecKkie MOJEIM HHTErPUPYIOT MH(OpMaLHio 00 MCCIEeA0BATENILHON CUCTEME, @ UMEHHO IIOCEBBI CaxapHOi
CBEKJIBI, U 00BbEANHAIOT B €HHOE LIEJIOe PE3YIbTAThl OTAENBHBIX UCCICIOBAHHUMA.

HccnenoBanus B3aMMOCBA3EH, YTO BIUAIOT HA NPU3HAKH, KOTOPBIE (POPMHUPYIOTCS B POLIECCE POCTA U PA3BUTHS caxap-
HOM CBEKJIbI OIaHbI B BUJI€ KOPEIAIMOHHBIX Miess. Kaxkaast TOuky riesiibl MoKa3bIBaeT CHIIy KOHKPETHOH KOPETAIMOHHON
CBSI3M MEX]Ty HCCIIEJyeMbIMH NPU3HAKaMU U IPYTUMH (JaKTOpaMH, YTO Ha Hee BIUSIOT WM CBS3AHBI C HEH.

Mex 1y uccieryeMbIMU IpU3HaKaMH OHOJIOTHYECKHX (POPM caxapHOH CBEKJIBI M APYTUMH (aKTOpPaMH, YTO Ha HUX BIIH-
SIIOT YCTaHOBJIEHBI JIOCTOBEPHBIE KOPEISIIMOHHBIE CBSI3H, KOTOPHIE JEMOHCTPHUPYIOT 3()(EKTUBHOCTD MPOX0XKICHHUS OMOII0-
THYECKHX MIPOLECCOB B KYJIbTYpe, U ABISCTCS (PyHKIMEH afuTUBHOTO JEHCTBUSI aONOTHYECKUX M AaHTPOIIOTEHHBIX (PaKTOpOB.
OTO B CBOIO OYEpe/lb Pa3pelIaeT CIPOrHO3UPOBATh TapaMeTPhl JAHHBIX MOKa3aTeNnell pacTeHnil caxapHoil CBEKJIbI C BEICOKUM
YPOBHEM TOYHOCTH.

TecHass KOpeNALMOHHASA CBSI3b YCTAHOBJIEHA MEXIY IOJIEBOM BCXOXECTbIO M T'YCTOTOW PAcCTEHUM MOCIE MOSBICHUS
MOJHBIX BcX010B (r = 0,42), MeX Ay MOJIEBOI BCXOXKECHTIO M Maccoii nuctkoB Ha 01 utons (r = 0,37), u oOpaTHas CBSI3b MEX-
Iy TIOJICBOM BCXOXECTBIO M ypoxaitHocTio - r = -0,37. Mexay cOopoM caxapa, ypoxkaifHOCTIO, TyCTOTOH pacTeHHil mepex
cOOpOM ypOXKal0 M CaxapHCTOCTIO KOPHEIUIOJOB BHSBICHO CHIIbHBIEC TIO3UTHUBHBIE KOPEISIIMOHHEBIC CBSI3H, COOTBETCTBEHHO
(r=0,95), (r=0,68) u (r =0,60).

KnroueBble ciioBa: caxapHasi CBEKJIa, CHCTEMHBIH aHAIN3, MIMUTAalMOHHOE MOJAEGIUPOBAHUE, NECKPUITHBHBIC MOJEIH,
KOPPEJISILIMOHHBIE MJIesAbl, OMONPOLYKTHBHOCTb.

The use of the methods of a system analysis as a tool of mathematic modeling in beet production

L. Karpuk, O. Prysiazhniuk, G. Stasiev, V. Polishchuk, V. Mykolaiko

The most typical peculiarities of the sown areas, in particular sugar beet fields, are the availability of a great number of
systematized heterogeneous elements with complicated functional interrelations, which are combined in an agro-production
process, aimed at getting high quality agricultural output. A comprehensive implementation of this process is supported by
the solution of a set of tasks by separate elements of a system process, which are important for the achievement of the goal.

A system approach envisages the use of the three major groups of methods: field observations; field trials in natural
conditions; laboratory experiments; modeling itself and simulation experiment. Field observations consist in a researcher’s
non-interference in the processes which take place in natural conditions. On the contrary, a laboratory experiment combines
the methods in which a researcher deliberately causes changes in the system. The use of these two methods appears to be the
most efficient when they are designed and carried out based on a scientific theory. Models can be a form of the expression of
theoretical ideas.

Hence, the third group of the used methods includes modeling, i.e., construction, checking (verification) and
improvement (optimization) of the models, as well as the interpretation of the results received with their help.

The use of complex simulation approaches is to increase the adequacy of agro-ecological predictions due to much better
and more complete application of empirical data. Simulation approaches allow the formalization of any empirical data about
the object with help of ECM (electronic-calculating machines - computers). Cause-effect chains in simulation approaches are
not followed to the end. This makes it possible to analyze interconnections in the conditions of a large dimension and
incomplete information about their structure, to use the knowledge about the subject area effectively. The structure of
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simulation approaches, as a rule, includes an analytical description of an object, blocks of expert evaluations, simulation and
processing of the results of the computational experiment.

Methods — prediction of bio-productivity of the fields of sugar beet crop rotation using the methods of a system analysis
as a tool of mathematical modeling.

Results and discussions — researches of the interconnections which have an effect on the features that are formed during
sugar beet growth and development are presented in the form of correlative series. Each point of a series shows the strength
of a concrete correlative link between studied features and other factors which either influence or are connected with it.

A close correlation link is recorded between field emergence and plant density after full germination (r=0.42), between
field emergence and leaf mass on July 1(r=0.37), and reversed connection between field emergence and yield capacity —r = -
0.37. A close correlation link was recorded between yield capacity of sugar beets and plant density before harvesting
(r=0.69); such factors as leaf mass (r=0.41-0.42), sum of active temperatures (r= 0.34), precipitation (r= -0.33), particularly
recorded on August 1 and September 1, also had an impact on yield capacity formation, an average correlation link was
found between them.

The following factors influenced sugar content in sugar beets: plant density before harvesting (r=0.42), root crop mass
before harvesting (r=0.33), yield capacity (r=0.34), precipitation on July 1 (r=0.46), HTC (hydro-thermal coefficient) on July
(r=0.44), i.e., an average positive correlation was recorded between these studied features. Strong positive correlation links
were found between sugar yield, yield capacity, plant density before harvesting and sugar content of root crops, (r=0.95),
(r=0.68) and (r=0.60), respectively.

Key words: sugar beets, system analysis, simulation approach, descriptive models, correlative series, bio-productivity.
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KAPIIEHKO B.II., a-p c.-r. Hayk
IBACIOK 1O.1., IPUTVYJISIK P.M., HEPHEI'A A.O., KaHIUIaTH C.-T. HAYK
Ymancoxuti nayionanvnuii ynieepcumem cadisHuymea

®OPMYBAHHSA JTUCTKOBOI IOBEPXHI POCJIMH Coi
I CYMHU XJIOPO®ILJIB 3A IHTEI'POBAHOI A1l 'EPBILNAY
TA BIOJIOTTYHUX ITPEITAPATIB

[TigBuIeHHsT BPOXKAKHOCTI CLIbCHKOTOCHIOAAPCHKUX KYJIBTYpP BiIOYBA€ThCS 32 PaxyHOK MOJIMIIEHHS YMOB iHTGHCUBHOCTI Ta
edeKxTHBHOCTI (HOTOCHHTE3Y, B IKOMY IIEpILIOYEProBe 3HAYCHHS Bi/lirpac HAPOCTAHHS IUIOLL JIMCTKOBOI MOBEPXHI Ta 3a0e3MeUeHICTh
1i mporykTaMu pOTOCHHTE3Y, SIKi € OCHOBHHM JKEPENIOM JUIsl IIOBHOILHHOTO (DYHKIIIOHYBAaHHS POCIIHHOTO OPTaHi3My.

HaBonsTbcst pe3ynbTaTH JOCTIPKEHD 13 BUBYEHHS BIUIMBY pi3HHX HOpM rep0Oinuny dabian, BHECEHOTO OKPEMO Ta CyMi-
CHO 13 PEryJIsTOpoM pocTy pocivH PeromnaHT Ha GOHI MepeArociBHOI 00poOKH HaciHHs PerommantoM i MikpoOHHM Ipera-
paroM Pu3o6odit, Ha popMyBaHHS IUTONII JMCTKOBOI IOBEPXHI POCIHMH COI Ta BMICTY B JINCTKaxX CyMH XJIOpo(iliB a i b.
ITpoBeneHnMH JOCIIDKEHHAMH JOBECHO, 0 (OPMyBaHHS ONTUMAIIBHOTO 3a IUIOLIEIO JINCTKOBOTO arapaTy € pe3ysibTaToM
ontuMizauii (yHKUiIOHYBaHHS cuMOioTH4YHOI a3otdikcyBanbHOl cucremu Glycine max (L.) Merr. — Bradyrhizobium
Jjaponicum Ha QOHI 3HHUILEHHS B OCiBaX CEreTaJbHOI POCIUHHOCTI.

3acTocyBaHHSI ONTUMAIBHOT KOMITO3HIT MpernapaTiB 3ade3nedye 3pocTaHHs BMICTYy cyMu XJopodiniB a i b y nuctkax
coi, UM CTBOPIOE OUIBII CIIPUSATINBI YMOBH JUISl IPOXOJDKEHHS B POCIMHAX (hi31070T0-010XIMIYHUX TIPOIECIB, y TOMY YHCIi
it poTocuHTeTHYHNX. BCTaHOBIICHO, 10 HAMOIBIIA TIIOMIA JINCTKOBOT MTOBEPXHI COT 3 HAMBUIINIM BMICTOM CyMH XJIOPO(LIIB
a i b (y nocnimkysaHi a3y po3BUTKY pociuH coi) GopmyroTses 3a 00pobku nocisis repoinumom dabdian (90 r/ra) y 6akosiit
CyMIIIi 3 PeryisaTopoM pocty pociuH Perommant (50 mu/ra) Ha ¢oHI nepennociBHOi 00poOku HacinHs Peromiantom (250
/1) i Puzo6oditom (100 mi/T).

KuirouoBi ciioBa: cost, repOinu, perysstop pocTy pOCinH, MiKpoOHHI npenapar, rioma aucTkoBoi mosepxHi (TIJIIT),
cyMma xsopodinis (X a+b).

IMocTanoBka npodjemn. [HTerpoBaHe 3acTocyBaHHS repOIMIIB 1 010JOT1YHUX MpenapariB MOT-
peOye momamnbiioro BceOIYHOTO BUBUEHHs. 30KpeMa, HEOOXiAHO MiABHIIUTH PiBEHb TECOPETUUYHUX
3HaHb PO BIUIMB JaHUX CyMilllell Ha POCIMHHUN OPraHi3M, TJIHOIIC TOCTIAMTH IPUPOAY 1 MEXaHi3M
ix mii Ha (i3iomoro-6i0xiMiuHi, MOPQOIOTIUHI Ta aHATOMIYHI 3MiHH B KYJIbTYPHUX POCIHHAX. SHAYHY
yBary ciii NpUAINTH MUTaHHSIM BIUTUBY CUMOiOTHYHOI a30Tdikcanii Ha ¢i3i0J0riuHi 3MiHH Y POCTIH-
Hax, TOCIIKCHHIO MIIAXIB CIPUAHATTS POCIMHOIO €K30TCHHHUX Ta CHAOTCHHUX CHUTHAJIB, a TAKOXK X
TpaHcdopmarii y BiamoBiaHi (i3i00TiUHI peakiii, SKi JeKaTh B OCHOBI KUTTEMISUIBHOCTI POCIIMH,
(hopMyBaHHI BUCOKOT MPOAYKTHUBHOCTI MOCIBIB 1 sIKOCTI Bpoxaro [1].

AHaJi3 0CTaHHIX JoCHiTKeHb i myOsikaniil. AKTUBHICTh CHMOIOTHYHOT cUCTeMU 0000BUX KYIb-
TYp 3aJICKUTh BiJl €PEKTHBHOCTI POOOTH (POTOCHUHTETHYHOIO amapaTy POCIUH, TOOTO 3a0€3MeUCHOCTI

© Kapnenko B.IL, Isaciox FO.L, Ipuryask P.M., Uepnera A.O., 2018.
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i1 mpoaykTtaMu (HOTOCHUHTE3Y, SKi € sl Hel JHPKePesIoM eHeprii. Y CBOK 4epry pOCIHHH TpaHCHOpMY-
I0Th MIPOAYKTH a30TdiKcaii, sIKi BAKOPUCTOBYIOTBCSI POCIMHOIO-TOCTIOAapeM, AJsl GopMyBaHHs Haj-
3eMHOI MacH [2, 3], BogHOYac AedilUT a30Ty 3yMOBIIOE (pOPMyBaHHS HEMOBHOLIIHHOTO (hOTOCHHTE-
THYHOTO amnapary 3 HU3bKOIO iIHTEHCUBHICTIO (poTocuHTE3y [4—6].

B ocranHi poku chopMyBINCH YITKI YSBICHHS PO 3aIEKHICTh, CHPSIMOBAHICTD 1 MPOAYKTHB-
HICTh ()OTOCHHTE3Y BiJ HU3KH (PAaKTOPiB, y TOMY UMCHi i repOinmais [7, 8], micis 3acToCcyBaHHS SKHX
3MEHIIYETHCS PiBEHB 3a0yp SIHEHOCTI ITOCIBIB Ta TMOKPAITY€EThCS 3a0€3MEUEHICTh POCIUH HU3KOIO JKHT-
TE€BO HEOOXITHUX YMHHUKIB [9]. DoToCcHHTE3 BiIOYyBa€eThCS 3a Oe3MocepeaHbOl yIacTi a30TOBMICHHUX
HirMeHTiB — XJ0opodiniB a i b. BueHnMu BcTaHOBIIEHO, 10 TepOilUAN Pi3HUX KJIaciB, BHECCHUX SIK
OKpEeMO, TaK i CyMiCHO 3 OiompenapaTtaMi, CyTTEBO BINTUBAIOTH HA BMICT OCHOBHHUX (DOTOCHHTETHUHUX
MIIrMEHTIB y JINCTKaX CLIBCHKOTOCTIONAPChKUX KyasTyp [10—13], mpote mis inTeHcudikamii hoTocHH-
TETHYHOI aKTUBHOCTI MOXYTh BHKOPHCTOBYBATUCH i OlompemnapaTH, SKi BHUSBISIOTH NO3UTHBHHUN
BIUIMB Ha BMICT xJIopo(isiB y muctkax [14].

MeTa A0CTiIKEHHSI — BCTAHOBUTH BJIMB PI3HUX HOPM TepOIIiay, PeryIsaTopa pOCTy POCIHH 1 Mi-
KpOOHOTo npemnapaty Ha (JopMyBaHHS ITUIOILI JIMCTKIB cOi Ta BMICTY B HUX CyMHU XJOpodiniB a i b.

Marepiaa i MeToguka gocaigkens. Jlocaian 3aknagaiy B yMoBax JOCTIIHOTO TOMSA Y MaHCBKOTO
HYC y TpupazoBoMy OBTOpEHHI CHCTEMAaTHIYHUM MeToAoM yrpomoBx 2013-2015 pp. Y mociBax coi
copty PomanTuka BuBuUanm fmito repOirmuay ®abdian WG (imaserarrip, 450 1/Kr + XJIOpiMypOH-CTHII,
150 r/kr), oONpUCKYBaHHS SKMM MPOBOAWIN Y (azy 2—3-X CIpaBKHIX JHUCTKIB KyJbTYpU y HOpMax
90, 100 ta 110 r/ra OKpeMo i B cyMilax 3 PEeryIaTOPOM POCTy pPociuH Perommant (30armancoBana
KOMITO3HITiSl O10JI0TIYHO aKTHBHUX CIIOIYK: aMiHOKHCIIOT, aHAIOTIB (hiTOTOPMOHIB, OJITOCaXapHIiB,
XKHUPHHUX KUCIIOT, XeNaTHUX 1 O10reHHHUX MiKpoeieMeHTiB) y HopMi 50 mui/ra. Lle#t sxe perynsarop BUKO-
PHUCTOBYBJIN ISl TIEpeANociBHOT 0OpoOku HaciHHs B HopMi 250 mi/T. Puzobodit (bakrepianbHa cy-
CrIeH3is st iHOKYJISIiT HaciHus coi Bradyrhizobium japonicum urram M8 tutp 3x10° )uTTe3MaTHIX
OakTepiii Ha T MpenapaTy) 3aCTOCOBYBaJM JUIsl 0OpOOKHM HaciHHs mepen ciBOoro B Hopmi 100 mi Ha
reKTapHy HOpMY HaciHHA. JleTajpHy cXeMy AOCIiay, HOPMH 3aCTOCYBaHHS Ta CIIOCOOM BHECEHHS IIpe-
rapaTiB HaBEJEHO Yy TaOIHUIIIX.

[Tnomry 1ucTKOBOI MOBEPXHI BU3HAYANM 3 BUKOPUCTAHHSIM BHCIYOK [15], BMICT y JHCTKaxX XJI0po-
¢iiB Ta 1X CHIBBiAHOLIEHHS BU3HAYAIH CIIEKTPOPOTOMETPUYHIM METOJOM 3 HACTYITHHM IepepaxyH-
KOM 3a toroMororo ¢opmyir [16].

OcHoBHi pe3yabTaT H0cHigKeHHs. [[iIBUIIEHHS BpOKAaHHOCTI CiIbCHKOTOCTIONAPCHKUX KYJb-
Typ BigOyBaeTbcA 3a paxyHOK MOJIMIICHHS YMOB IHTCHCHUBHOCTI Ta e(EKTHBHOCTI (POTOCHHTE3Y
[17-19], B sskOMy TIepIIodeproBe 3HAYCHHS Billirpac HAPOCTAHHSI TUIOIII JIMCTKOBOI IMIOBEPXHI Ta HAKO-
MMMYEHHS HEI0 OpraHiyHoi pedoBuHH [20-22]. PerymroBaHHS TUIONI JTUCTKOBOTO amapaTy POCIUH MO-
e OyTH JOCSITHYTO CTBOPEHHSIM ONTHMAIBHOI CTPYKTYpH MociBiB. BogHouac goTocunTeTHYHMI ana-
pat poCIMH IOCUTh YyTJIUBUIL 10 Jii pi3HUX YMHHHKIB, TOMY CyMiCHE 3aCTOCYBaHHS XIMiYHHUX 1 Oio0-
FYHUX MpernapaTiB MOXKE MaTH ICTOTHHUH BILUIMB Ha (GopMmyBaHHS ¥oro posMipie [23, 24]. 3Bakarouu
Ha 1e, AOLUILHUM OyJI0 BCTAHOBUTH BIUTUB iIHTETPOBAHOTO 3aCTOCYBAHHS IpemnapariB pi3HOi ¢iziono-
riuHoi aii Ha popMyBaHHS MJIOMII JIUCTKOBOI MOBEPXHI POCIHH COi.

VY pe3ynbTaTi BUKOHAHWUX JTOCIIDKEHb BCTAHOBJICHO, IO TUIOIIA JINCTKIB MOCIBIB COI Y POKH TIPO-
BEIICHHS JIOCNIDKEHb 3MIHIOBAJIaCh 3aJIGKHO BiJ] BHIY, HOPM Ta CIHOCOOIB BHECECHHS IIperapaTiB
(tabmn. 1). Tak, y ¢a3sy Oyronizauii y kontpoumi I (6e3 3acTocyBaHHs mpemnapaTiB i pydHUX HPOIIOIIO-
Banb) 3aranbHa [1JIIT cranosmma 11,8 Tic. M>/ra. 3acTOCYBAaHHS PYYHHX HPOIMOIIOBAHb YIPOJOBK BE-
reTarifinoro nepioxy (koutpons 1I) 3a6e3meurno 36iapmenns [1JII BimHOCHO KOHTpOmO [ Ha 13 %.
ITocxomoBe 3acTocyBaHHS peTyasiTopa pocty pociuH Perormiant y Hopmi 50 mi/ra cripusio He3HAU-
HoMy 3pocTannio I (#a 0,4 Tuc. M/ra), MO 0GYMOBIIIOBANIOCH 3HAYHOK HPHCYTHICTIO B TOCiBaX
CEeTreTaIbHOI POCITMHHOCTI.

3a 00poOku pociuH coi repbinuaom daodian 90, 100 ta 110 r/ra ITJIII 3pocTana BiTHOCHO KOHT-
poxro [ Ha 5; 3 ta 1 % BigmoBigHo. 3a cymicHOro 3acrocyBanHs repoinugy ®adian 90-110 r/ra 3 Pe-
romtantoM 50 mu/ra Hapocranus [UJIIT BimHOCHO KOHTpOJBHOTO BapiaHTa (I) cranoBmiio 25-20 %. 3a
MEPENOCiBHOT 00POOKH HACIHHS CYMIIIII0 MiKpoOHOro mpenapaty Puzo6odit 100 mi 3 peryisTo-
poM pocty pociuH Perommant 250 M/t nokasauk [1JII1 3pocTtaB nmpotu koHTponbHOrO BapianTa (I) Ha
4.6 Tic. m>/ra 3a HIPys 0,12 Trc. M*/ra. 3a mOCX0M0BOTO BHECEHHS repbinumy ®Pabdian 90—110 r/ra mmo
dhony Haitoinema IJIIT popmyBamack 3a Hopmu 90 1/ra, M0 MEPEBUIITYBATIO KOHTPOJIL | BIAMOBIIHO ¥
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(hazy Oyronizarii Ha 2922 %, 3a CYyMiICHOTO 3aCTOCYBaHHS THX k¢ HopM repbimumy Pabian 3 Peror-
nantom 50 mi/ra o Gony Puzo6odit 100 ma 3 Peromnanrom 250 mi/ra — Ha 39-34 % BianosiaHo.

Tabmuns 1 — @opmyBaHHSA ILIONIi JIMCTKOBOI MOBEPXHi POCIMH co0i 3aj1€e:KHO0 Bi 1ii repoinnay dabian, peryastopa
pocty pociauH Peromiant i mikpo6Horo npenaparty Puso0odir (cepenne 3a Tpu pokn)

daza
: - 3aBEPILICHHS IIBITIHHS —
Bapiant nocniny L 1104aTOK
OyToHi3aIis . MIOYaTOK YTBOPCHHS

LBITIHHS 606i8

be3 3acrocyBanHs npenapariB (KOHTPOJIb 1) 11,8 26,0 21,2
Py4Hi IporositoBaHHs YIPOIOBXK BereTariiHoro nepioay (kourpos I1) 13,3 28,1 22,2
Perommant 50 mi/ra 12,2 30,0 242
®dabian 90 r/ra 12,4 29,6 24,1
dabian 100 r/ra 12,1 29,2 23,9
®abian 110 r/ra 11,9 29,0 23,4
®dabian 90 r/ra + Peromnant 50 mi/ra 14,8 33,4 26,0
®abian 100 r/ra + Peromranr 50 mi/ra 14,5 32,6 25,7
®abian 110 r/ra + Peromranr 50 mi/ra 14,2 32,4 25,5
Puzo6odir 100 ma + Peromnant 250 mir/t (doH) 15,0 354 27,1
don + Peromnant 50 mi/ra 15,7 36,2 28,1
®on + Dabian 90 r/ra 15,2 37,2 29,3
Don + ®abdian 100 r/ra 14,7 36,5 28,7
don + Pabian 110 r/ra 14,4 36,1 28,5
Don + Pabian 90 r/ra + Perommant 50 mi/ra 16,4 39,7 31,6
Don + Pabian 100 r/ra + Perommant 50 mi/ra 16,3 39,2 31,2
don + Pabian 100 r/ra + Perommant 50 mi/ra 15,8 38,7 30,1
HIP,s 0,12 0,18 0,56

dopmyBannsa HanOinbmoi [IJIIT y nux BapiaHTax JOCTIAY y3rOMKYEThCSA 13 3MEHIICHHIM PiBHS
3a0yp’ SHEHOCTI TOCIBIB, 32 PaXyHOK YCYHEHHS KOHKYPEHTHHX BIJTHOCHH MK KOMIIOHCHTAMH arporie-
HO3Y [25, 26].

VY ¢a3y moyatky IBITIHHS COi CIIOCTEPiranoch HaiHTeHCHBHiIIe HapocTanHs [1JII1, 10 o’ s13aHo
3 3araJbHOI0 aKTHBI3aIli€l0 POCTOBUX IPOIIECIB POCIHH Coi y mi0 a3y po3BUTKy. BogHodac, y opiB-
HSTHHI 3 ()a3010 IOYATOK LBITIHHA, y a3y 3aBepIlIeHHS LBITIHHSI — OYAaTOK YTBOpeHHs 000iB BinOyBa-
nock HezHauHe 3MeHmIeHHs [, mo noB’s3aHo 3 MOCTYIIOBUM BiIMHUPAHHSM JIUCTKIB y HUXKHIX SpPY-
cax. IlocxomoBe BHECEHHs peryisTopa pocTy pociauH Perommant 50 mi/ra CHpusuio HapOCTaHHIO
TIJIIT no xontpomo [ Ha 15 % y ¢a3y mouaTtok UBiTiHHA Ta Ha 14 % — y a3y 3aBepiueHHs UBITIHHS —
MoyaToK yTBOpeHHs 000iB. I3 30inbmennsmM Hopmu repoinuay Pabdian 3 90 mo 110 r/ra cmocrepira-
nock 3MmermenHs [UJIIT wva 14-10 % BimnocHo koHTpomo I. CymicHe 3acrocyBanHs Pabiany 90—
110 r/ra 3 Perommaarom 50 mi/ra 3a6e3nedyBano HapocTadHs [1JII1 BiTHOCHO KOHTPOJIFHOTO BapiaHTa
(D) y daszy nouarox upitiHHs Ha 29-24 % Ta — 2629 % — y ¢a3y 3aBepLICHHS LBITIHHSI — MOYaTOK
yTBOpeHHsI 000iB.

3a BUKOPHCTaHHS MEPEANOCiBHOT 00POOKH HACIHHSA CYMIIIIII0 MiKpOOHOro mpemnapary Pu3zo0odit
100 M7 3 perymnsitopoM pocTy pocinut Perommant 250 mut/t Hapoctanns [T y a3y noyarox nBiTin-
HSl TIEPEBHIIYBAIO KOHTPOJIb Ha 36 %, y a3y 3aBepleHHs LBITIHHS — IOYaTOK YTBOpeHH: 000iB — Ha
28 %. TUIII, sixa chopmyBasiach 3a BHeceHHs Peromianty 50 mi/ra o GoHy mepeanociBHOi 00poOKu
HaciHHs Oyjia Ha piBHI BHeceHHs repOinuay ®abian 100 r/ra i nepepuiyBaia MOKa3HUKH KOHTPOJIb-
Horo BapianTa (I) Ha 39 i 33 % BiANOBiAHO 70 (a3 PO3BUTKY.

Brecenns rep6Oinuny ®abdian y Hopmax 90-110 r/ra mo ¢oHy nepeanociBHOI 00poOKH HACIHHS
MikpoOHUM TpenaparoM Puzobodit 100 M 3 peryiasitopoM pocty pocius Peromiant 250 M/t 3a6e3-
neaysaio 3poctanns [1JII1 BigHOCHO KOHTpONBHOTO BapianTa (I) Ha 43-39 % y ¢a3y moyatox UBITIH-
Hs1 Ta 38-34 % —y a3y 3aBepIueHHs UBITIHHA — IOYaTOK YTBOPEHHs 000iB.

Haitintencusnime ITJIIT pociua coi hopmyBaiack y (a3ax moyaTok HBITIHHS Ta 3aBEPIICHHS LIBITIH-
HS — TIOYATOK yTBOpeHHsI 000iB y BapiaHTi cymicHOro BHeceHHs repOitmay Pabian 90-110 r/ra 3 Peron-
nantoM 50 mi/ra Ha doHi mepennociBHOI 00poOku HaciHHA cymimo Pusobodity 100 mi i Peromnanry
250 mi1/T, 1110 TTepEeBUIITYBAIIO TTOKa3HUKH KOHTpoto 1 Ha 53—49 % ta 49—42 % BiamosimHo.

doTocuHTE3 BIIOYBAETHCS 3a OE3MMOCEPENHBOI YIACTi @30TOBMICHUX HITMEHTIB — XJIOpOohiIiB a 1 b
[27, 28]. BueHrMMHU BCTaHOBJICHO, IO T'epOIIUIN Pi3HUX KJIACiB, BHECEHI SIK OKPEMO, TaK i CyMICHO 3
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OiompemaparaMu, CyTTEBO BILUIMBAIOTh Ha BMICT OCHOBHUX (DOTOCHHTETHMYHHMX IIITMEHTIB Y JIMCTKAX
CLIBCBKOTOCTIONAPCHKUX KYABTYp [29, 30].

AHajizyroun BMICT X7 a+b y TUCTKax col y dasy OyTonizarii (Tabi. 2), MoXXHa 3a3HAYHTH, IO 3a
BUKOPHUCTaHHS I 0OpOOKK HAaCiHHS mepes ciB0or MikpoOHoro mpemapary Puzo6odit 100 mi 3 pe-
TYJIATOpOM pocTy pociinH Peroriant 250 mur/T BiH NepeBUILyBaB NOKa3HUKK KOHTpoIto I Ha 8 %.

Tabnuis 2 — BMmict cymu xJiopodiiB a i b y mmerkax coi 3a jii repéinuny ®aodianT, peryasitopa pocty pociin Peromn-
JaHT i MmikpoOHoro npenapaty Puzo0odir (cepenne 3a Tpu poku, MI/r cUpoi MacH)

daza
Bapi . 3aBepILCHHS [[BITIHHS —
apiaHT JOCIiTY . 0YaToK
OyTOHIi3a1is .. MOYaTOK YTBOPEHHS
LBITIHHS .

000iB
be3 3acTocyBanus npenapariB (KOHTpoJb 1) 1,089 2,267 1,664
Py4Hi IponoIitoBaHHs YIPOIOBK BereTariiHoro nepioxy (koHTpois 11) 1,105 2,275 1,691
Perortant 50 mii/ra 1,115 2,287 1,731
®dabian 90 r/ra 1,123 2,270 1,770
®abian 100 r/ra 1,117 2,267 1,771
dabian 110 r/ra 1,112 2,262 1,768
dabian 90 r/ra + Perommant 50 mir/ra 1,147 2,292 1,820
®abian 100 r/ra + Peromianr 50 mi/ra 1,143 2,288 1,810
®abian 110 r/ra + Peromianr 50 mi/ra 1,138 2,279 1,801
Puzo6odir 100 mi + Peromant 250 i/t (dhoH) 1,163 2,618 1,979
®on + Peromnant 50 mii/ra 1,176 2,631 2,024
®on + Pabian 90 r/ra 1,178 2,625 2,070
®on + Dabian 100 r/ra 1,177 2,622 2,066
®on + Dabian 110 r/ra 1,175 2,617 2,051
don + Pabian 90 r/ra + Peromnant 50 mir/ra 1,192 2,645 2,108
®on + Pabian 100 r/ra + Perommant 50 mir/ra 1,187 2,643 2,094
®on + Pabian 110 r/ra + Perommant 50 mir/ra 1,185 2,639 2,084

Buecenns ®abiany y Hopmax 90—110 r/ra no ¢poHy BUKOpUCTaHHS Oi0JIOTIYHHX MpenapaTiB 3a-
0e3meunsio 3pocTaHHs TOCHIIKYBAHOTO MMOKa3HUKA Ha 8—7 % BiAMOBIAHO NPOTH KOHTPOJBHOTO Bapi-
anTa L.

Boanouac HaiiBumuii BMicT X1 a+b y IMCTKaxX coi BIAMIUEHO 32 BUKOPUCTAHHS ISl IEPEAIOCIB-
HO1 00poOku HaciHHs cymimi Puzo6odity (100 mi) i3 PerommanTom (250 mir/T) 3a HacTymHOTO OOTI-
puckyBanHs nociBiB @adianom (90 r/ra) 3 Peromnantom (50 mi/ra), mo Ha 9 % mepeBUIIyBaIo MoKa-
3HUKU KOHTpOJdIO I. AHami3 ojepikaHUX AaHUX 13 BMICTy XJ a+b B JIHCTKaxX coi MpoJeMOHCTPYBaB
MoAi0Hy 3aJIe)KHICTh BIUIMBY JOCTIIKYBaHMX HOpM repOinuay Pabdian i GiojgoridyHux mpemnapartie Pu-
30000iT i PeroruianT i y ¢a3zy mouaTok UBITIHHS pociuH. Tak, y cepeIHbOMY 32 POKH JOCHTiHKEHb 32
nii ®abiany 90—-110 r/ra Bmict X a+b y nucTkax coi BIZHOCHO KOHTpOIo | Maiike He 3MiHIOBaBCA.
Boanouac 3a koMiiekcHOro Bukopucranus ®adiany 90—110 r/ra 3 Peromiantom 50 mii/ra nepeBu-
IeHHs 3a BMicToM X1 a+b BimHOCHO KoHTpOoro | ckimagamo 0,025—-0,012 mr/r cupoi macu. Y cepen-
HBOMY 3a TPH POKH €KCIIEPUMEHTAIBHUX JOCTIIKCHb HAWBHII MTOKa3HUKH BMICTy XJI a+b y rMeHT-
HOMY KoJleKci hopMyBanucsi y BapiaHTax KOMOiHOBaHOI 00p0oOKM HACiHHS CyMIILIIIO TpenapariB Pu-
3000¢iT 100 i i Peromumant 250 mut/t 3a HactynmHoi 00poOku mociBiB cymimmno Padiany 90 r/ra i
Peromranty 50 mi/ra, e mepeBuIieHHsT KOHTpoapHOTro BapianTa (I) ckimagano 17 % BimmoBigHO.

JocnipKeHHsT HAKOMMMYCHHS XJI0podiliB @ 1 b B MUCTKaX PociuH coi y a3y 3aBeplueHHs LBITIHHA
— MOYaTOK YTBOpPEHHS 000IB IOKa3al0 3HWKCHHS BMICTY XJOpO(DiIiB y HOPIBHAHHI 3 MMOIEPEIHBOIO
(ha30r0 32 OJTHOYACHOTO IX 3POCTAHHS BiTHOCHO KOHTposibHOro BapianTa (I). Tak, 3a BUKOpHUCTaHHS
dabiany 90—-110 r/ra BMicT cymu Xj10podiniB a+b 3pocTaB BiZHOCHO KOHTposbHOTrO BapianTta (I) Ha
9-8 %. 3a cymicHoro 3actocyBanHs ®abiany 90-110 r/ra 3 Peromnantom 50 mi/ra BMicT CyMu XJI0-
podisiB i3 HAPOCTAHHAM HOPMH BHECEHHsS TepOiluay 3HIMIKYBABCS, NMPOTE MEPEBHIICHHS BiIHOCHO
KOHTpOITIO | Takok KOMHUBAIOCh Y Mexkax 9-8 %.

Bukopuctanns Puzo6odirty 100 min 3 Peromnantom 250 M/t anst o0poOku HACIHHS 3 HACTYITHOIO
00poOKoro mociBiB Peromiantom 50 mi/ra 3a0e3me4niio ACHIO BHUIMI MOKA3HUKH BMICTY CYMH XJIOPO-
(iniB y IMCTKAX COi BiJIHOCHO KOMIUICKCHOTO 3aCTOCYBaHHSI MiKpPOOHOTO Iperapary i peryisropa po-
CTY POCIIHH JUIsl IEpeANociBHOI 00pOOKM HACIHHS, e cyMma XJIopo(iyiB 3pocTaia BiTHOCHO KOHTPOJIb-
Horo BapianTa (I) Ha 19 %.
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Haiipumi moka3HUKH 31 BMICTY XJIOPO(MITIB IMPOCTEKYBAINCh Y JIUCTKAX COI 3a BUKOPUCTAHHS
dabiany 90-110 r/ra cymicao 3 Peromnanrom 50 mi/ra mo ¢ony Puzo6odit 100 mn 3 Peronnantom
250 Ma/T, Ae IepEeBHILEHHS BiIHOCHO KOHTPOJItO I cymu xitopodinie ckinagano 26—25 %.

BucHoBku. 1. BcraHoieHo, 1110 3a BUKOpHCTaHHS Kommo3uiii Puzo6odit (100 mi) 3 Peromian-
toM (250 mur/T) + Dabian (90 r/ra) 3 Peromnantom (50 mi/ra) BinOyBaeThcsi GOpMyBaHHS ONTHMAb-
HOTO 3a IUIOLICIO JTUCTKOBOTO amapary, 10 € Pe3yJIbTaToOM ONTUMi3alii (yHKIIOHyBaHHSI CUMOIOTHY-
HO1 a3zoTdikcyBanbHOi cuctemu Glycine max (L.) Merr. — Bradyrhizobium japonicum na ($oHi 3HH-
IIIEHHS B TIOCiBaX CETeTaNIBbHOI POCTUHHOCTI.

2. Cywmicue BukopuctanHs Puzobodity 3 Peromnanrom ans o6poOku HaciHHs mepen ciBOOrO Ta
cyMmicHe BHeceHHS mo jgaHoMy ¢oHy Pabiany 3 Perommantom 3abesnedye 3pOCTaHHS BMICTY CyMH
XJIOpOQiTB @ 1 b B IUCTKAX COI, YMM CTBOPIOE OLIBII CIIPUATINBI YMOBH JIJIsl TPOXOKEHHS B POCIIHU-
Hax (i310710r0-010XiMIYHUX MPOLECIB, Y TOMY YHCII i (POTOCHHTETUUHHX.
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®opMHUPOBaHHE JHCTOBON MOBEPXHOCTH PACTEHHIl COM M CYMMBbI XJIOPOGH/IIOB IPH HHTErPHPOBAHOM JIeliCTBHH
repoMIMAOB M OHOJIOTHYECKHX MpPenapaToB

B.I1. Kapnenko, }0.U. UBaclok, P.M. IIpuryask, A.O. UepHera

INoBsIIeHNE ypoKaifHOCTH CETbCKOXO3SHCTBEHHBIX KYJIBTYP IPOUCXOJUT 3a CUET YIYUIICHHs YCIOBUH HHTEHCHBHOCTU
u 3¢ pexTUBHOCTH (POTOCHHTE3A, B KOTOPOM IIEPBOCTEIICHHOE 3HAUCHNE UTPaeT HapacTaHUe IUIOIAN JIMCTOBOH TTOBEPXHOC-
TH ¥ 00ECIICUCHHOCTD €¢ MPOAYKTaMH (POTOCHHTE3a, KOTOPBIE SIBIISIOTCS OCHOBHBIM HCTOYHUKOM JUIS ITOJHOLICHHOTO (DYHK-
IMOHNUPOBAHUS PACTHTEIILHOTO OPTaHU3Ma.

IMpuBoasATCs pe3ynabTaThl HCCIEAOBAHUN MO U3YUEHUIO BIUSHUS Pa3INUHbIX HOpM repounuaa @abuaH, BHECEHHOTO OT-
JIENIbHO U COBMECTHO C PEryJIsTOPOM pocTa pacteHuii Peromnant Ha (oHe npeamnoceBHol 00paboTku ceMsiH Peromianrom u
MHUKpPOOHBIM IpenaparoM Puzobodur, Ha GopMupoBaHue MIOMAAH JUCTOBOM MOBEPXHOCTU PACTCHUN COU U COAEPKAHUS B
JHCTBAX CYMMBbI XJIOpoGuIoB a u b. IIpoBeIeHHBIMU HCCIIEOBAaHUSMU 10Ka3aHO, YTO (POPMUPOBAHKE ONTHUMAIBHOTO MO
IUTOIIAAN JIUCTOBOTO aIllapaTa sIBISIETCs CIEACTBUEM ONTUMU3ANNH (YHKIMOHUPOBAHUS CUMOMOTHYECKOH a30T(HUKCHPYIO-
meit cucremsl Glycine max (L.) Merr. — Bradyrhizobium japonicum Ha (GpoHE yHUYTOXXEHUS B IIOCEBAX CETreTAIBLHOM pacTH-
TEJIHOCTH.

[MpumeneHne onTUMaNbHON KOMITO3UIMH MIPENApaToOB 0OECIICUNBACT POCT COJECPIKaHUS CyMMBI XJIOPOQHILIOB a U b B
JHCTBAX COM, UYeM CO3/aeT Oosee OGIaronpHATHBIE YCIOBHs AT MPOXOXKACHUS B PACTEHUSIX (DU3HONIOro-0MOXMMHUYECKIX
HPOLIECCOB, B TOM 4YHC/E U (OTOCHMHTETHYECKHUX. Y CTAHOBIICHO, YTO HAaMOOJIbLIAS IUIOIIA/b JIUCTOBOM MOBEPXHOCTH COM C
BBICOKMM COJICP)KaHHEM CYMMBbI XJopodmuioB a u b (B uccienyemblie (a3l pa3BUTHs pacTeHUl cou) GOPMUPYIOTCS HPU
obpaboTke noceBoB repounuaom ®aduan (90 r/ra) B 6aKoBoil cMecH ¢ peryasTopoM pocta pacteHuil Peromnant (50 mi/ra)
Ha (oHe npeanoceBHoi 06padoTku cemstH Peromnantom (250 mit/T) u Puzobodurom (100 mi/T).

KunroueBsble ci10Ba: cosi, repOUINA, PeryIsaTop pocTa pacTeHHH, MEKPOOHBII Ipenapar, IUIomaib JIHCTOBOM IIOBEPXHO-
ctu (IUIIT), cymma xmopodminioB (X a+b).

Formation of soybean plant leaf surface and chlorophyll amount under integrated herbicide and biological
products influence

V. Karpenko, Yu. Ivasiuk, R. Prytuliak, A. Chernega

Integrated application of herbicides and biological products requires further thorough study. In particular, it is necessary
to raise the level of theoretical knowledge about the influence of these mixtures on the plant organism, to deeply explore the
nature and mechanism of their action on physiological and biochemical, morphological and anatomical changes in cultivated
plants. Considerable attention should be paid to the effects of symbiotic nitrogen fixation on physiological changes in plants,
to the study of ways of perception by the plant of exogenous and endogenous signals and their transformation into the
corresponding physiological reactions that underlie the life of plants, the formation of high productivity of crops and the
quality of the crop.

The increase in crop yields is due to the improvement of the conditions of intensity and effectiveness of photosynthesis,
in which the growth of the area of the leaf surface and the provision of its photosynthesis products, which are the main source
for the proper functioning of the plant organism, is of primary importance. In recent years, clear ideas have been formed on
the dependence, direction and productivity of photosynthesis on a number of factors, including herbicides, which reduce the
level of perennial crops and improve the supply of plants by a number of vital factors. Photosynthesis occurs with the direct
participation of nitrogen containing pigments — chlorophylls a and b. It has been established that herbicides of different
classes, introduced separately and in combination with biological products, significantly affect the content of the main
photosynthetic pigments in crop leaves, but biologics that can positively influence the content of chlorophylls in the leaves
can also be used to intensify photosynthetic activity.

The purpose of this study is to determine the influence of various standards of herbicide Fabian made for the backdrop of
the microbiological product Risobophyt, for various ways of using the plant growth regulator Regaplant to form the area of
soybean leaves and the amount of chlorophyll a and 4 in them.

The experiments were laid in the experimental field of the Uman NUH in a three-time repetition by a systematic method
during 2013-2015. In Romantyka soybean herbs, the Fabian WG herbicides were studied in the norms of 90, 100 and
110 g/ha and the plant growth regulator Regoplant — 50 ml/ha. The same regulator was used for pre-sowing seed treatment at
arate of 250 ml/t. Risobofit was used to treat seeds before sowing in the normal range of 100 ml per hectare of seed.

The article presents the results of the research on the effects of different rates of herbicide Fabian, introduced separately
and in conjunction with plant growth regulators Rehoplant for the background pre-treatment of seeds Rehoplantom and
microbial preparations Ryzobofit, the formation of leaf surface of the soybean plants, and content in the leaves of the amount
of chlorophyll a and b. Conducted studies have shown that the formation of leaf optimal system is the result of optimization
of symbiotic systems nitrogine fixing Glycine max (L.) Merr. — Bradyrhizobium japonicum for the background of the
destruction of seedlings vegetation.

As a result of the conducted studies, it was established that the area of leaves of soybean crops during the years of the
research varied depending on the type, norms and methods of input of products. It is established that during the use of
Risobofit (100 ml) with Régoplant (250 ml/t) + Fabian (90 g/ha) with Régoplant (50 ml/ha) composition, the optimal area of
the leaf apparatus is formed, which results from the optimization of the functioning of the symbiotic nitrogen fixation Glycine
max (L.) Merr system. — Bradyrhizobium japonicum for the background of the destruction of seedlings vegetation. The
highest indices of the area of the leaf surface were formed in the phases, the beginning of flowering and the end of flowering

49



Arpo0ionoris, 1’2018

— the beginning of the formation of beans in the option of coexistence of a herbicide Fabian 90-110 g/ha with a regroplant 50
ml/ha on the background of pre-seed treatment with 100 ml Risbofyte mixture and 250 mg/t, which exceeded the control
indicators by 53-49 % and 49-42 %, respectively.

The consistent use of Risbofyte with Régoplant for seed treatment before sowing and the consistent application of this
background Fabian with Régoplant provides an increase in the content of chlorophyll @ and b in soybean leaves, which
creates more favorable conditions for the passage of physiological and biochemical processes, including photosynthetic, in
plants. The highest levels of chlorophyll content were observed in soybean leaves for using Fabian 90-110 g/ha in
combination with a regroplant of 50 ml/ha in the background of Risbofit 100 ml with a regroplant of 250 ml/t, where the
excess over control and the sum of chlorophylls was 26-25 %.

Application of the optimal composition of preparations provides an increase in the area of the leaf surface of soybean
plants with an optimal content of the amount of chlorophylls @ and b, which creates more favorable conditions for the
passage of physiological and biochemical processes, including photosynthetic, in plants.

Key words: soybean, herbicide, plant growth regulator, microbial product, leaf area (LA), chlorophyll content (Chl a + b).
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CTOPOKUK JLIL., g-p c.-T. HAyK
BOUTOBCBKA B.I., kann. c.-r. HayK
Tncmumym bioenepeemuunux kynomyp i yykpoeux oypsixie HAAH Yxpainu

CTBOPEHHS TA 3BEPEKEHHA KOJEKIIIT BIBCA
3A BUKOPUCTAHHSA BIOTEXHOJIOI'TYHOT'O METOAY

Po3pobieHo Ta mpoaHanizoBaHO MPOIEC JEMOHYBaHHS KOJIEKIIT BiBca in vitro, 3aJIeXKHO BiJ TEHOTHITY, HU3bKHX ITO3UTH-
BHHX TEMIEpPaTyp i CKJIaJy *KMBHIBHOTO CEPEOBHILA.

EKcriepMMeHTaNbHIM LIISXOM BiANPal[bOBAaHO IIPOLEC JAEHOHYBaHHS BiBca in vitro. JIoBeNEHO, 1O AOLUIBHO BUKOPHC-
TOBYBaTH MoAn(iKoBaHe )XUBHIbHE cepenoBuile 3a nponucom ['ambopra i Esenera (GB) mis nenoHyBaHHs akTHBHOI KOJie-
kuii BiBca 3 nopaBanusM BAII — 0,3 mr/n, uykposu — 50,0 r/n. Bu3HaueHo BIUIMB LMTOKIHIHIB 1 BYrJIeBOIB Ta MmifiOpaHo ix
ONTHMaJIbHI KOHIEHTpAMii y CKIafi >KUBHIBHOTO cepenoBHma. JlocmiKeHHsIMH BCTaHOBJICHO, 1[0 HEOLUIBHO BUKOPUCTO-
BYBATH JIJIs BiBca KIHETWH HE3aJISKHO BiJl KOHIIEHTpPAILil, TOMY, III0 BiH 3a0e3leuye YTBOPEHHS OJATKOBHX MAaroHiB, M0 HE
O6axxaHO B JaHOMY Ipoueci. EkcriepuMeHTansHO OBeeHO, 10 3a KOHIeHTpanil mykpo3u 70—-80 r/im y ckiazi >KUBHIBHOTO
CepeIoBHINA, KYIbTypallbHI POCIIMHH BiBCa MAalOTh BUCOTY 16—25 cM Ta KUIbKICTh maroHiB gocsirae 12—15 mr., ane mig gac
JOBrOTPHUBAJIOr0 30epiraHHs, MOHaJ 6 MiCsIiB, BOHU CTAlOTh OUTHII NPUTHIYCHHMH Ta CIIOCTEPIra€ThCs BHUIUMI BiJICOTOK
YPOKEHUX HEKPO30M POCIMH. BU3HAuCHO, 110 B CKJIAAl KMBHJIBHOTO CEpeOBMILA Haile()eKTUBHIIIUMY OyIn KOHLEHTpaLil
ykpo3u 40 i 50 /1, siKi JO3BOJISAIOTH OTPUMATH MEHIIY KUTBKICTh MAroHiB Bix 5 10 7 IUTYK Ta BUCOTY KYJIbTYpabHUX POC-
JIMH BiBca Bix 7 10 9 cM.

BcraHoBeHo, 1110 [uis 30epiraHHs BUXiIHOTO Marepiany BiBca yrmpoaoBxk 12 MicsuiB HAHONTHMABHILIOK TO3UTUBHOIO
Temieparypoio € +10 °C, sixa 3abe3nedye BIKUBaHHS pocinH 10 69,5 %.

Kuro4oBi ciioBa: XMBHUJIBHE CEpPEIOBUILE, TEMIICPATYPHUIT PeXKUM, KOHIICHTpALll, IUTOKIHIHH, BYIJICBOIH, TPHBAIICTH
30epiraHHs.

IMocTanoBka mpo6JemMu. Y CBITI CTPIMKO 3pic iHTEepeC IO BiBca 1 HOTo IDIONII HAa CHOTOMHI 3a-
WMarOTh yoKe I’ IT€ MICIIE TICII TaKUX MIHHUX KYJIBTYp SAK MINCHALS, KYKYpy/3a, puc, saMins [1]. Jlms
CTBOPEHHSI COPTIB BiBCa 3 KOMILIEKCOM T'OCTIOAAPCHKO I[IHHUX 03HAK BAXKJIMBA CUCTEMH 3HAHb MPO Mi-
HJIMBICTh 1 3aKOHOMIPHOCTI CIAJAKyBaHHS KOXHOI O3HAaKH, IX TEHETHYHY NPHPOLY, KOpPEISiiHi
3B’SI3KM Ta BIMIPAITIOBAHHS CENEKIIIHHUX TPOIECIB IJIT OTPUMAHHS SK TCeHETHYHO-IIEHTHIHUX TaK 1
3MiHEHHX (OpPM POCITMHHUX MatepiaiiB. Tomy, Ul OTpUMaHHs LIHHOTO MaTepialy yce 4acTille BH-
KOPHUCTOBYIOTh OIOTEXHOJIOTIYHI METO/H, SKi JIO3BOJISIFOTH MTPUCKOPIOBATH MPOIIECH OTPUMAHHS BHUXi-
JTHOTO MaTepially, a TaKoX 3a0e3MedyroTh X JOBroTpuBaiie 30epekeHHs. Ha cboromHi cenexiionepu
JUTSL OTPUMAHHS IIIHHOTO MaTepially KyJIBTYp YCE€ YacTillle 3aCTOCOBYIOTh O10TEXHOJIOTIUHI METOIH, K1
MPUCKOPIOIOTH TIPOIIECH OTPUMAHHS BUX1JTHOTO MaTepiany.

AHaJi3 oCTaHHIX J0oCTiIKeHb i myOJikamiii. Y cenekiii BiBca poro po3pi3HSIOTh YOTUPH OCHO-
BHI HaIpsIMH BHKOPHCTaHHS: KOPMOBE 3E€pHOBE, XapUdOBE 3EPHOBE, KOPMOBE YKICHE 1 IMACOBHIIIHE.
OBec MoCiBHUI MOALISAETHCSA HA IDTIBYACTI Ta rojo3epHi Gopmu. CopTu BiBca, IO 3HAXOAATHCS B pe-
€CTP1 COPTIB pOCIUH YKpaiHu, HAIEkKATh JI0 TBOX Pi3HOBUAIB (mutica i aurea) [2].

OBec sIpHii MMOCIBHUN HAJICKHUTH JI0 OCHOBHUX KYJIBTYP, IO BUPOIIYIOTHCA Ha 3epHOGYpaXKHi, KO-
PMOBI TIiJTi Ta I BUPOOHMIITBA MPOAYKTIB XapuyBaHHs. ONTHUMAabHE MTOETHAHHS B 3€PHI BiBca O1JIKiB

© Cropowuk JLI., BoiitoBchka B.I., 2018.

50



Arpob6iosoris, 1’2018

(9-19 %), xwupiB (3—-6 %), xpoxmamo (40-45 %), kmitkoBuHH (8—9 %) 1 BYIIEBOMIB, a TAKOXK HasB-
HICTh HEOOXITHUX IS JIFOJIMHU BiTaMiHIB, MIKPOCJIECMEHTIB, aHTHOKCH/IAHTIB, CTUPOJIB Ta iHIIMX 0i0-
JIOTIYHO aKTUBHUX KOMIIOHEHTIB JTI03BOJISIE HA3BATH HOTO TIOBHOITIHHUM ITPOTYKTOM XapayBaHHSA [3].

[Inpoko BUKOPHUCTOBYETHCS OBEC 1 B JIKYBAIBHHUX IUIAX. 3a OCTAaHHI POKH B 3€pHI 1 3eJICHIH Maci
BiBCa BIIKPHTI YHIKaJIbHI CHOIYKH MiJ Ha3BOIO avenatramides (BiBCsSHI aminn) — e rpyna nomigeHo-
JILHUX aJTKAIOINIB 3 aHTHOKCUAAHTHUMU BIIACTUBOCTSMHU, SIKI 3aXUINAIOTh OPTaHi3M BiJI ITOIIKOPKCHHS
KJIITHHHUX MeMOpaH, 3amo0iraloTb pakOBHUM 1 CEpIIEBUM 3aXBOPIOBAHHSM, BIKOBUM 3MiHaM, 3MEHIITY-
FOTh 3amlabHI IMPOIECH Y M’ 33X 332 IHTCHCUBHUX HABAHTAXCHb.

OBec € LIHHOIO KYJIBTYPOIO IS CIBO3MIHH Yepe3 3AaTHICTh MEPEIIKOIKATH MOIIUPEHHIO TPHOKO-
BHX 3aXBOPIOBaHb, KOPEHEBUX THUJICH. 3aBIKN T0Ope PO3BHHEHIM KOPEHEBIH CHCTEMI BiH POCTE Ha
TPYHTaxX PI3HUX THUIIB 1 CEpell 3ePHOBUX KYJIBTYP BiI3HAYAETHCS BICOKOIO 3/IATHICTIO TaBaTH ONTHMAa-
JTHHUN ypoXkall Ha O1THHMX 3a poAroUicTo rpyHTax [1, 3].

Ha cporonni B Peectpi coptiB pocnun Ykpainu 3Haxoautscs Oinbiie 30 copriB BiBca. OpHak, y
JiTepaTypi BIACYTHI JaHI TPO CTBOPEHHS aKTHUBHOI KOJICKITIT BiBca in vitro Ta TOBroTpuBaje 30epiraf-
HsI BUX1THUX MaTepialiiB i€l KyabTypH. AKTYaJIbHICTh TUTAHHS 3 BUBUCHHS YMOB Ta CTBOPSHHS KOJIe-
KUii KyJIbTypaJIbHUX POCJIMH BiBCa HE BUKJIMKAE CYMHIBIB, TOMY IO LI MaTepialld MOXKYThb CIIyTyBaTH
JOKEPENIOM TPHUIIBUIICHHS TPAAUIIIHHOTO CEJIeKI[ITHOTO POIIecy.

[pote, mesKi KyabTypH Micis ISKUIBKOX IMacaKiB BTpavarOTh 3[aTHICTh 0 KJIOHYBAHHS 1 KOS(ILIEHT
X PO3MHOKEHHS 3HIKYEThCS BJIBiYi, Ta BHHUKAE NOTPeOa BBOIUTY BHUXITHUI MaTepian 3HOBY [4, 5].

Tomy yce gacrime € HEOOXIIHICTh 30epEeKEHHS MaTepialy in vitro. 3a BUKOPHCTAHHS ITEBHUX YMOB
KYJIbTUBYBaHHS, IETIOHYBAaHHS € THM CITOCOOOM, SIKHiA 3a0e31edye KOHCEPBYBaHHS Ta 30epeKCHHS BUXI-
HUX TEHOTHITIB KYJIbTYPH YIIPOJIOBXK TPUBAIOTO Yacy Oe3 mporiecy nepecapkyBanss [6, 7]. Ilepesara na-
HOTO METOJTy TIOJISITAE B TOMY, IO BiH JIO3BOJISIE 3HAYHO 3HU3UTH BUTPATH HA O370POBJICHHS POCIHH, SKi
BET€TaTHBHO PO3MHOKYIOTHCS, 3a0€3MeUnTH 30epekeHHS MIHHUX (OPM, COPTIB 1 BUAIB pociuH. 11t cTBO-
PCHHSI KOJIEKLII HEe MOTPiOHO Hi BEJHMKOi KUJIBKOCTI CaJMBHOTO MaTepiany, Hi BEMUKHX ol Komekiis
3aXWIlIeHA BiJl HETaTHBHUX BIUIMBIB OI0THYHHX 1 abioTnuHuX (akropis [8, 9, 10, 11].

s 30epexeHHst TeHOGOHY in Vitro MOXYTb OyTH BUKOPHCTaHI: CYCICH3IHHI KyJIbTYPH KIIITHH;
KaJIyCHI KyJIbTypH; IMIJIOK 1 MIJIBHUKY; KyJIbTypa MEPUCTEM TaroHiB; 130710BaHI KOPIHHS; 3apOIKU;
BUPOIIYBaHHS aCENTUYHO IUTUX POCIUH. ICHYIOTH METOAWYHI MiJAXOIU JJIs BUPINICHHS MPOOJIeMU
36epexxeHHs TeHOhOHTy 30epiraHHs 010JIOTIYHUX 00'€KTIB, HE TOPYIIYIOYH MPOIIECiB pocTy (Tepeca-
JIOYHI KOJEKITii) 30epiranHs 3a yHOBUTHbHEHHS a00 MOBHOI 3YIMMHKH POCTY (ICMOHYBAHHS KOJCKIIIMH,
Kpio30epesxxenns). Ilepecagouni Konekmii — 1e KOJeKMii, SKi MATPUMYIOTBCS HUISIXOM PETYIISIPHUX
CyOKyNnbTUBYBaHb. Hemomiku mepecamouHux KOJICKIii: 1) MOMXIHBI 3MIHH KOJICKIIIHHHX 00'€KTiB;
2) TPYAOMICTKICTE; 3) HEOOXiAHICTh 3HAYHUX BUTpPAT; 4) 32 TPUBAJIOTO CyOKYIHTUBYBAHHS 3HIKYETh-
s 3IaTHICTH J0 pereHepaltii miioi pocauHu. JlenoHyBaHHS KOJICKITIH — 30epekKeHHS KOJICKITiH 0e3 Ja-
ctux nepecagok [ 12, 13, 14, 15, 16, 17, 18, 19, 20, 21].

CporoiHI IS KYJIBTYP PO3POOIIIOTHCS CIIOCOOHM JCTIOHYBAaHHS KOJEKINM CIpsSMOBaHI Ha TOOB-
JKEHHS TIepioy MiX IepecajkaMu 00'€KTiB. ICHye KiIbKa crmoco0iB, IO JIMITYIOTh PICT in Vitro: 3HH-
KEHHSI TEeMIIEpaTypH, 3a AKoi BinOyBaeTbcst KyiapTuByBaHHS (+1 — +10 °C) — Ha#Oinpm JOCTYIHHHN 1
IIUPOKO TONIMPEHUA CIIOCIO; BHECCHHS B KUBWJIBHE CEPEIOBUINE IS KYJIbTHBYBAHHS PEUOBHH, SIKi
3aTHI YIOBUTFHIOBATH 3pOCTaHHS (OCMOTHKH: MaHIT, COpPOIT, MiABUINCHHS KOHIICHTPAIi caxapo3n)
a00 PEYOBHHU TOPMOHAIBHOI MPUPONHU 1 perapaaHTH (abCIM30Ba KUCIOTA, TiIpa3ua MajaeiHOBa KHUC-
JI0Ta, XJIOPXONIHXIIOPH); 3MiHa CKJIaqy aTMOC(EPHOTo MOBITPS — TiMOKCis, 3HUKEHHsI aTMOC(EPHOTO
tHCKy 10 0,5 MM pT.cT. [22, 21, 23, 24, 25, 26].

OpmHak st KOYKHOT KyJIBTYPH, COPTY ab0 HaBiTh TEHOTHUITY HEOOXIIHO 1HAMBIAYaIhHO BH3HAYATH
YMOBH JISTIOHyBaHHsI. TOMy MeTOI0 POOOTH OyJI0 CTBOPEHHS ONTUMAIBHUX YMOB JiJIsl (DOPMYyBaHHS Ta
JIOBTOTPHUBAJIOTO 30€peKEHHS aKTHBHOI KOJICKIIil BiBca 3a PO3POOKH CKIIATy >KHBHIIBHOTO CEPEIOBHINA
3 BMICTOM Pi3HHX MiHEpaJbHUX Ta TOPMOHAIBLHUX KOMIIOHCHTIB, SIKE 3a0e3MeuyBaTUME €KOHOMITHO
JOLTbHE 30€peXeHHS POCIMHHOTO Matepiaiy in vitro.

Marepiaia Ta MeTOAMKA TOCHiTKeHb. J[OCIIPKEHHS POBOMIM B CEKTOPI KyJbTYpPH TKAHWUHU 1
KJIITHH in Vitro BIIJITy TEHETUKH 1 IATOJIOTI] 010€HEPTeTHIHUX KyIbTyp [HCTUTYTY Ol0€HEPTreTHIHIX
KyJIbTYp 1 iykpoBux OypsakiB HAAH Ykpainu.

[HCTpyMEHTH Ta Matepianu, IOCYH i )KUBUJIbHI CEPEIOBUINA Ta OTPUMaHMA U(POBHIA MaTepialn
00p006JIEHO 3TiTHO 13 3aralbHONPUIHHATUMH METOIUKaMH 1 MeTomamu [27, 28, 29, 30, 31].
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Jnst nenonyBanHs Oy BUKOPHUCTaHI KyJIbTypallbHI POCIHHHM BiBca CeleKIIHHMX 3pa3kiB Ne 493 —
27; Ne 477 — 5; Ne 399 — 38; Ne 425 — 19 ta coptu JexamepoHn i JapyHoK.

30epexkeHHs MaTepialy BiBca MPOBOAMIIN Ha JKUBUIBHHUX CEPEIOBHINAX 3a MpornucaMu Mypacire i
Ckyra MS (xontpois 1) Ta I'ambopra i Esenera GB a0o B5 (koHTposib 2), siki OyJiM BUKOPUCTaHI K
CTaHJapTH. Y >KUBWIBHI CepelOBHUINA 0JaBali UUTOKiHIHK: 6-QpypdypunamiHonypuH (KiHETHH) 1 6-
Oensmnaminonypus (6-BAII) Ta ByrneBoau: mykposa i riaroko3a. KoHueHTpamii 3a1exHo Big BapiaHTiB
IUIs TUTOKIHIHIB BapitoBayu Bix 0,1-0,5 mr/im, a ByrieBomiB Bix 30—80 r/1. AKTHBHY KOJIEKIIO BiBca
30epirajy Ta BUBYAIM YINPOIOBK 12 MICALIB y KyJbTYypPaJIbHUX MPHUMIIICHHAX 32 HU3bKUX MMO3UTHB-
HUX TeMIlepaTyp 3aJIe)XHO Bif BapianTa + 6—16 °C Tta inteHcuBHOCTI ocBiTieHHs 2000 1K, BiTHOCHOT
Bostorocti 65—-70 %. Busnauanu ta GikcyBaiu cepenHiil MOMICSUYHUI MPHUPICT (CM), KIIBKICTh chop-
MOBaHHUX TaroHiB (IIIT.), IEPioJ aKTHBHOTO POCTY POCIHH BiBca (I110), BIICOTOK 30€peKEHUX POCIUH
(%), BimMivamy 3arajibHUN CTaH POCIHH: 310poBi (%), iHdikoBaHi (%), Hekpo3u (%) [30, 31, 32].

OcHOBHi pe3yJabTaTu aocaigKeHHs. [ 30epexkeHHs] pOCIMHHOTO Matepiaiy in vitro 31e0inb-
IIOTO0 BUKOPUCTOBYIOTH ACTIOHYBaHHS. 3a TOTPUMaHHS NEBHUX YMOB KyJIbTUBYBAHHS, IETTOHYBaHHS €
TUM criocoOoM, sSKHi 3a0e3rneuye 30epeKeHHsI BUXIJIHUX TE€HOTHUIIB MPOTATOM TPUBAJOro 4acy 0e3
nepecapKyBaHHs.

st nemoHyBaHHS OyJIM BUKOPUCTaHI KYJbTYpalibHI POCIMHU BiBCa Pi3HOIO CEJICKIIIHOIO HaIps-
My B HEYKOPIHEHOMY CTaHi.

Hamu Oynum mpoBejieHi JOCTIKEHHS 3 YAOCKOHAICHHS CKJIAJy dKUBWJIBHOTO CEPEIOBHINA YIS JIe-
MMOHYBaHHs. 3a KOHTPOJIb OyJin 00paHi cepenoBuiia 3a nponucamu Mypacire i Ckyra MS ta ["'am0op-
ra 1 Esenera GB. Cnuin Big3HauuTH, 110 IS 30€piraHHs BiBca HAMKpPAaI[UM BUSABUIIOCH CEPEIOBHILC
I'am6opra i EBenera GB (konTposs). KynbpTypaibHi pociuHu BiBca BUCAIKyBalHl Ha KUBHIIbHI cepe-
JIOBUIIIA 3 JloJaBaHHAM 6-GypdypuiamiHonypul (kKiHeTuH) Ta 6-Oensunaminomypud (6 — BAII) B
koHmentpartii Bix 0,1-0,5 mr/m.

AHati3 oTpEMaHUX JaHUX JO3BOJISIE KOHCTATyBaTH, 10 KoHIeHTpais BAIT-0,3 mr/n, sika Oyna BBe-
JICHa B JKUBWJIBHE CEPENIOBHUINEC, € HAHONTHMAIIBHIIION, a 30utbIneHHs KoHneHTpatii BAIT qo 0,5 mr/n
MPU3BOJIAIIO JIO OUTBIIT AKTUBHOTO MArOHOYTBOPEHHS BiBCa, IO € HEJOMYCTHMUM Y TIpolieci 30epekeHHs
KoJIeKIIii BiBca in vitro (puc.l). JlocmimkeHHIMH BCTaHOBJIECHO, 1m0 KoHmeHTpartis BAIT 0,1 1 0,2 mr/n He
BIUIMBAJIa Ha TTATOHOYTBOPEHHS BiBca. OJIHAK CIiJ| BIZIMITHTH, III0 32 BBE/ICHHS IIUTOKIHIHIB Y KUBHIIEHE
CEepeIOBHINE, PE3YJILTATH OTPUMaHi cyrepewinBi. Tak y coprax JlekamepoH 1 JlapyHOK, SIKi 3HAXOAMIHCH
i1 HoMepaMu 5 1 6 BIJIMB IIUTOKIHIHIB OyB HECYTTEBHIA Ha BiIMIHY BiJ ceneKuiitHnx 3pa3kiB Ne 493 — 27,
Ne 477 — 5; Ne 399 — 38; Ne 425 — 19. BeraHoBneHO, 1110 HENOIUTLHO BUKOPUCTOBYBATH IS BiBCa KIHETHH
HE3aJIXKHO Bijl KOHIICHTpAIliii, TOMY IO BiH 3a0e31e4ye yTBOPESHHS JTOIaTKOBUX IaroHiB.
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Puc.1. BnimB nuTokiHiHIB Ha MaroHOyTBOPeHHsI KoJleKNii BiBca in vitro.

VY KMBUJIbHE CEPEAOBUILE OKPIM IUTOKIHIHIB AJIs1 TPUBAIOro 30epiraHHs pOCIUH BiBCa BBOJWIIH i
ByrieBoau. Lli pedoBUHM O3BOJISIIOTH YIOBUIBHIOBATH PO3POCTAHHS POCIMHHOIO MaTepiany Ta Mo3H-
THBHO BIUIMBAIOTH HA 3arajbHUI CTaH POCIUH B LIJIOMY.
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3 niTepaTypHHUX JKEPEN BiIOMO, 1110 HAHOUIBII IUPOKO I ICIIOHYBAaHHS BUKOPHUCTOBYIOTh IIyK-
po3y 1 TII0K03Y 3a pi3HUX KoHIeHTpallii [33, 34]. Tomy, Hamu OyJI0 BBEJICHO B )KHBHILHE CEPEOBH-
I1e IyKpo3y 1 TIoKo3y 3a KoHmentparitii Bix 30 go 80 r/m.

ExcniepuMeHTanbHO JOBEACHO, IO HE3aJEKHO BiJl KOHIIEHTPAII TIIIOKO3H, IMTOPIBHSIHO 13 I[yKPO-
3010 MMOKA3HUKH BHCOTH 1 KUIBKOCTI TAaroHiB OyJIM BUIITUMH, IO HEJOIIIBHO 3a JETIOHYBAaHHS KOJEKIIil
BiBca (puc. 2). Tomy, BBaxaeMo, 1110 TIIFOKO3Y BBOJUTH J0 CKIIAAY KHUBHIHHOTO CEPEAOBHUIIA Y SKOCTI
BYTJIEBOJTHOTO YKUBJICHHS POCIIMH HE JOLIIBHO.
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Puc. 2. BiiimB myKpo3H 3a pi3HHX KOHUEHTpalliii Ha BUCOTY POC/IMH Ta
KiJIbKiCTh HOBOYTBOPEHHX NAroHiB BiBca.

BcranosneHo, mo 3a koHmeHTparii mykpo3u 70-80 1/1 KynbTypalibHi POCIHHU BiBCa MAlOTh BUCOTY
16-25 cM Ta KimbKicTh marouiB 12—15 mit., aje mij 9ac TOBroTPHUBAIOTO 30epiraHHs, BKe Micis 6 MICSIIB,
BOHH CTalOTh OLIBII MPHUTHIYCHUMH Ta CIIOCTEPIracThCS BUINWN BIACOTOK YPaKEHHX HEKPO30M POCITHH.
JloBeneHo, 1m0 Haile(heKTHBHIIIMME KOHIICHTpAIlisiMU 1ykpo3u € 40 1 50 1/, siki J03BOJSIOTH OTPUMATH
MEHIIy KUTBKICTb TAaroHIB Bi 5 0 7 IITYK Ta BUCOTY KYJIBTypaIbHHUX POCIUH BiBca 7—9 cM.

Omxe, i 30epiraHHs POCIMHHOIO MaTepialy y KUBUIBHOMY CEPEIOBHILI HEOOXiIHO 301IbIIIy-
BaTH KOHIIEHTpamito mykposu a0 40,0-50,0 r/a ta 3menmryBaTtu kinbkicts BAIT 10 0,3 mr/m.

OnHuM i3 BaxMBUX (AKTOPIB JETOHYBAaHHS POCIWH CJIiJ BIAMITUTH i BIUIMB HU3BKHUX ITO3UTHB-
HUX TEeMIIepaTyp. AHATI3YIOUH JIiTepaTypHi JaHi 3 JAHOTO IMMUTAHHS, SIKI BUBYAJIUCH HA 1HIIUX KYIbTY-
pax, peKOMEHIYIOTh BUKOPHCTOBYBATH TEMIIEPATYPHI pexuMu Bif + 6 mo +16 °C [35, 36].

Jnsa nocnimxenb HaMu OyJ10 0OpaHO TeMmImepaTypHi pexxumMu Bin +6 mo +16 °C, 3a AKuX BUBYAIH
CTaH Ta Mepion 30epeKeHHsT POCITMHHOrO MaTepiany (Tabdm. 1).

Haitamkdai mokasHuky BUCOTH pociuH 3-S5 cM, npupocty 0,5+0,1 ta 0,5+0,2 cM, KUTBKICTh MaroHiB
1-2 wr., aktuBHOTO pocty 10-12 #i6 oTpumaHi 3a Temmieparyp +6 i +8 °C. BcranosieHo, 110 3a IUX TeM-
NepaTypHUX PEXUMIB BUXiJHUI MaTepiall BiBca in Vifro 3a JOBIOTPUBAJIOTO 30epiraHHs JO3BOJSE POCIH-
HaM B TIOJIAJTHIIOMY TIPOXOJIUTH CTAJIIFO SPOBU3ALILT, IO € HeOAXKAHNM SIBUILIEM 32 JICTIOHYBaHHSI.

AHaJi3 maHuX BKa3ye, 0 3a TeMmneparypHoro pexumy +10 °C, 0yino qocsIrHyTo HE3HAYHOTO TPH-
pocty 0,8+0,2 cM, BUCOTH POCHHH 7 CM, a KUTBKICTh TIATOHIB CTAHOBMIIA 3—4 IIIT., [0 € HAHONITUMAITb-
HIITAM 13 IOCHIDKyBaHMX BapiaHTiB. BUCOKHI BiJCOTOK 30epekeHNX KYJIBTYPAIbHUX POCIIMH BiBca
BiamideHo Ha 8 Ta 10 micsrsax 30epiranHs, i e moka3HUK cTaHoBUB — 89 1 82 % BiamoBimHo. Excire-
PUMEHTATBHUM LIIIXOM JIOCTiIKEeHO, 1m0 3a Temnepatypu +10 ta +8 1 +6 °C 3a 4oTHpH MicALi Aemno-
HYBaHHs POCIIMHHHMN MaTepian OyB y He 3MiHHOMY cTtaHi 1 30epircsa Ha 100 %, ogHak micis TpUBai-
I0T0 30epeKEHH BiI0Y/I0Ch ICTOTHE 3HI)KEHHS KIJIBKOCTI POCIIMHHOTO MaTepiay.

3a TemmnepaTypHux pexumiB +14 °C 1 +12 °C ta 65 1 55 1i0 akTUBHOTO POCTY BiBCa BHCOTa POC-
yuH craHomwia 10-12 cm, npupict gocsaras 1,3+0,3 i 1,0+0,2 cm. 30epexeHoro Marepiary 3a JTaHUX
PEXUMIB OTPUMAHO Ha piBHI 42 Ta 45 % KyIbTypadbHUX POCIHH ITicis 12 MicsmiB 30epiranus.

Criz BiZMITHTH, IO BiICOTOK POCIWH Y Tepioj] 30epexeHHS Pi3K0 3HIKYBaBCs micis 10 micsiiB
JIETIOHYBaHHsI Mal)Ke Ha BCIX JOCIIDKYBaHUX BapiaHTaX.
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3a TemnepaTypHOro pexxumy + 16 °C yci 1ocimipKyBaHi MOKa3HUKK OyJIM 3HAYHO BHIUMH IIOPIiB-
HSTHO 3 1HIIMMH BapiaHTaMH, a BiACOTOK 30epekeHoro marepiany ctanoBus juiie 31 %. Tomy BuKo-
pucTanHs Temrepatypu +16 °C Ta BHIEe HE PEKOMEHAYETHCS IS JOBTOTPHBAIOTO 30€peKEHHS KOJIe-
KIIii BiBca.

Tabmuns 1 — BuskuBaHHS KyJbTYPaJbHHX POCIUH BiBCa 32 HU3BKHX MO3MTHBHUX TeMIepaTyp i nepioqy 30epekeHHs
KoJIeK Wil in vitro

No Temie- Bucora Tpupicr, KHi;];;(}ilgb pﬁ?;;c}:;i Pocnun, % 3a nepioj 30epexeHHs, Micsri
3/m | parypa, °C | pociuH, cM cM ot 1i6 4 6 8 10 12
1 16 15 15+0,5 9-12 75 93,2 78 54,5 48,2 31
2 14 12 1,3+0,3 5-7 65 97,8 86 70 65 42
3 12 10 1,0+0,2 5-6 55 98,9 89 80 67 45
4 10 7 0,8+0,2 3-4 25 100 93 89 82 69,5
5 8 5 0,540,2 1-2 12 100 85 78 50 40
6 6 3 0,540,1 1 10 100 80 72 48 36

OpHUM 13 HAWBKJIMBINIMX TOKA3HWKIB y JICTIOHYBaHHI € BiJICOTOK 30€PEMKEHHUX POCIIHH MiCII
12 Mics1iB KyJIbTHBYBaHHS, yepe3 iH(DIKYBaHHS Ta HEKPO3 POCIMHHOrO Martepiany. CiiJ BIAMITHTH,
o coptu JlekamepoH i1 JlapyHOk Maiy HaHHMWKYIHMEA BiACOTOK iH(pikoBaHux pociuH Big 0,6 mo 1,2 %
Ta HaWBUIIHMHA BiJICOTOK 3I0pOBUX pociiuH BiBca — 69,0 Ta 69,5 % BinmosigHo. BcTaHoBICHO, 1110 Haii-
HWKYY KUTBKICTh 37I0POBUX KYJIbTYPaIbHUX POCIUH BiBca 66,0 % oTpumano y miHil Ne 493 — 27 i Haii-
BHIIHUH BiICOTOK iH(IKOBaHUX HEKpo3oM — 7,8 Ta 1,2 % BiamoriaHo (Tadi. 2).

Tabnuis 2 — CTaH akTHBHOI KoJleknii BiBca micjs 12 micsiniB KyJIbTHBYBaHHS

Ne e . . Cran pociut, %
CenekuiiiHuii Marepiai - — 2
3/m 310pOBi iH}ikoBaHi HEKpOo3
1 Ne 493-27 66,0 7,8 1,2
2 Ne 477-5 66,8 6,2 0,5
3 Ne 399-38 68,5 5,1 1,0
4 No 425-19 67,3 3.4 0,8
5 JlexamepoH 69,0 1,2 -
6 JapyHox 69,5 0,6 -

JlocmimKeHHIMH BCTAaHOBIICHO, III0 HA MEpio 30epeKeHHsT aKTUBHOI KOJICKITT BiBCa in vitro BIUIHA-
BalOTh pi3Hi ¢akropu. HaiiBuiuii BincoTok Mae dakrop B — TemneparypHuit peskum, nuiie Ha 2 %
HIKYHH (HakTop A — BIUTHB KUBHIILHOTO CEPEIOBHIIA 3 MiHEPATHHUMH T4 TOPMOHATEHUMH KOMIIOHE-
HTamu. HallHIOKYH BiZICOTOK CTaHOBUTH (hakTop C — BIUIMB CENEKIIHHOrO MaTepiady Ha 30epexKeHHs
KOJIeKIIil BiBca (puc. 3).

. \ IH i “\ /_’B

A

Puc. 3. YacTka BIUIMBY Pi3HUX (paKkTOpiB Ha 30epeskeHHs] AKTHBHOI
KoJIeKLii BiBca in vitro.

Ipumitka: Gaxrop A — xusmibHe cepenosuie; axrop B — temneparypunit pexxim; Gaxrop C — cenekuiiiHuil MaTepia.
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TakuM YMHOM, ACTIOHYBAHHS CIiJ] 3A1HCHIOBATH 32 BUKOPUCTAHHS POCIHH BiBCa, OTPUMAHUX in Vitro,
SKi BUCAJDKYIOTBCSI B HEYKOPIHEHOMY CTaHi Ha MOAM(ikoBaHE >KUBHIIbHE CEpEOBHIIE 3a mpornucoM ['am-
Oopra i Esenera, y sike BBesieHo 1rykpo3y — 40,0-50,0 mr/m, BAIT — 0,1-0,3 mr/n. Tepmin nenoHyBaHHS
CTaHOBUTB JI0 5 MiCAIIB 0€3 HEKPO3Y, a KUIbKICTh HOBOYTBOPEHHX IAroHiB gocsarae 3—4 mTyk.

VYci cenexuiifHi MaTepiasin BiBca MicCiis JEMOHYBaHHS YHPOJOBXK 12 MicsmiB Oynn mepeHeceHi B
ONTHMAJIbHI YMOBU KYJIbTHBYBaHHS. B MOJanbIIOMy pPOCIMHH BHKOPHCTOBYBAIM VIS KIIOHAIBHOTO
MIKPOPO3MHOKEHHS Ta YKOPIHEHH:. 3a MPOXOPKEHHS JTaHOr0 IpoIecy 0yJI0 BCTAHOBJCHO IHTEHCHB-
HE HapOCTaHHS HOBOYTBOPEHUX IMAroHiB Ta PU30TEHE3, 1€ JO3BOJISIE KOHCTATYBaTH €EKTUBHICTD PO3-
POOIJIEHOTO METOy AOBrOTPUBAJIOTO 30€peKEHHS BiBca in vitro (puc. 4).

OTxe, JICMOHYBaHHS 3a0€3MEYYEThCS 32 CYKYIHOCTI iH-
IUBIAyaabHO MigiOpaHUX YMOB ISl KOXKHOI KYJIBTYpH, Ta-
| KUX SIK OCBITJICHHS, TEMIIEPATYPHHI PEKUM, CTaH POCIIHHHU,
JKHBUJIBHE CEPEIOBUILE 3 OJaBaHHIM PI3HHX MiHEpaIbHHX
Ta TOPMOHAIFHUX KOMITOHEHTIB, 11O JTO3BOJISIE HAJIATH JOB-
TOTpUBAJIE Ta €KOHOMIYHO JOLITbHE 30epeKeHHS POCIUH-
HOTO Matepiaiy BiBca.

BucHoBku. CTBOpPEHHS Ta JOBrOTpHUBaJic 30€pe)KEHHS aK-
THUBHOI KOJICKIIi BiBCa B in Vitro MOXJIFBO 33 BUKOPHCTAHHSI
0i0TeXHONOTIYHUX MeTofiB. Po3polOiieHnit MeTo1 JeTIOHyBaH-
Hs 3a0e3redye 3a CYKYIHOCTI IHAMBIIAyalbHO IMigiOpaHux
YMOB, TaKUX SIK OCBITJICHHSI, TEMITCPATyPHUI PEXKUM, KUBHIIb-
HE CepeIOBHILIE 3 JOJABAHHAM PI3HUX MiHEPAIbHHUX Ta TOPMO-
HAJIBHUX KOMITOHEHTIB, JOBIOTPUBAJIC Ta EKOHOMIYHO JTOILIb-
He 30epeKCHHS aKTHUBHOI KOJICKITiT BiBca.

BcranoBneHo, 1o AOLIFHO BUKOPHCTOBYBATH MOAH(DI-
KOBaHE JKMBWIIbHE cepeloBHIIe 3a mpomucoMm ['ambopra i

Puc. 4. Pocuuu BiBca Ha fenonyBanmi. Esenera (GB) s nenonyBanHs BiBca 3 gonaBaHHsaM bAIT —
0,3 mr/m, wykpo3u — 50,0 /7.

Jl71g onTUManbHOTO POCTY 1 PO3BUTKY POCIHH Y )KHBUIIBHOMY CEpPEIOBHII HEOOXiTHO 301mbLTyBa-
TH KOHLIEHTPAIIIIO I[yKPO3H Ta 3MEHIIYBAaTH KOHIICHTPALIIIO [IMTOKIHIHIB, SKa J03BOJISE OTPUMATH Me-
HIIIY KiJIBKICTh IMAroHiB Ta BUCOTY KYJBTYpallbHUX POCIMH BiBCa, 110 TIO3UTHBHO BIUIMBAE HA JIOBTOT-
puBae 30epexXeHHs KOJEKLii in vitro.

s 30epiraHHs BHXIZHOTO MaTepiany yIpomoBX 12 MicsmiB HAHONTUMAJBHILIOW MO3UTHBHOIO
temmeparypro € +10 °C, sika 3a0e3mnedye BUKHUBaAHHS POCIUH BiBca 110 69,5 %.
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Co3nanne U coxpaHeHHe KOJLIEKIIHH 0BCA ¢ HCNO/Ib30BaHHEM GHOTEXHOJI0THYeCKOro MeToa

JL.H. Cropo:xuk, B.W. BoiiToBckas

Pazpaboran 1 mpoaHanu3MpOBaH MpoLece AEMOHUPOBAHHS KOJIEKIIUU OBCA in Vitro, B 3aBUCUMOCTU OT T€HOTHIIA, HU3-
KHUX TOJIO)KUTENbHBIX TEMIIEPATYP U COCTaBA MUTATENbHOM CPEJIbI.

OKCIepUMEHTaNbHBIM ITyTEM OTPabOTaHO MPOIIECC JETIOHUPOBAHUS OBCa in vitro. Jloka3aHo, 4TO I€N1ecCO00pa3HO HUCIIO-
JIb30BaTh MOAU(UIIMPOBAHHYIO MUTATENbHYIO cpeay 1o mponucu ['ambopra u Esenera (GB) mis nenoHupoBaHMs aKTUBHOM
KoJUIeKIuH oBca ¢ jpobasienneM BAII — 0,3 mr/n, caxapossr — 50,0 r/n. OnpezeneHo BIUSHAC TUTOKHHAHOB U YTJICBOJIOB U
1ogo0paHo WX ONTHMAaJbHBIC KOHIICHTPAUK B COCTaBE MUTATEIILHOM cpebl. VicenenoBaHUIME yCTaHOBIIEHO, YTO HELENIECO-
00pa3HoO HCIOJIB30BATh IS JETIOHMPOBAHUS OBCA KMHETHH HE3aBHCHMO OT KOHIIGHTPAIW, IIOTOMY YTO OH OOeCIedHBaeT
o0pa3oBaHne IOMOJHATEIEHBIX ITOOETOB, YTO HE JKEJIAaTeIbHO B JAHHOM IIpoliecce. DKCIEePUMEHTANBHO JOKa3aHo, YTO IpU
KOHLIeHTpauuu caxapo3bl 70-80 1/11 B cocTaBe MUTATEIbHON CPEAbl, KYIbTypajbHbIe PACTCHUS OBCa HMEIOT BBICOTY 16-25 cM
1 KOJIMYECTBO M0OEroB gocturaet 12-15 mrT., HO NpH IUTEILHOM XpaHEHHUE, CBhINIE 6 MeCsLEeB, OHU CTaHOBATCS OoJiee mo-
JTaBIIEHHBIMU U HAOJIIO1a€TCs BBICOKMI MPOLIEHT MOPaKEHHBIX HEKPO30M pacTeHuil. OnpeneneHo, 4To B COCTaBe MUTATENb-
HOH cpezbl 3pdeKTHBHBIMU ObUTH KOHIEHTpAIMU caxapo3bl 40 u 50 /71, KOTOpbIE MO3BOJISIIOT MOTYYHTh MEHBILEE KOJIHIECT-
BO IOOET0B OT 5 710 7 MITYK ¥ BBICOTY KyJIbTypaJbHBIX paCTEHUH oBca OoT 7 10 9 cm.

YcraHOBIEHO, YTO U1 XPaHCHUS! MCXOJHOTO MaTephaja OBca B TedeHHEe 12 MecsIeB ONTHMAILHOM IOJIO0KUTEIBHOM
Temieparypoii sBisiercst + 10 °C, kotopast oOecrieuuBaeT BBDKUBaHUE pacTeHuit 1o 69,5 %.

KnroueBble ci10Ba: nuTaTenbHas cpea, TEMIIEPATYPHBIH PEXXUM, KOHIICHTPAUH, IIUTOKUHUHEL, YTIIEBOJIBI, IIPOIOIDKH-
TEJIbHOCTh XPAHEHUS.

Creation and storage of oats collection when biotechnological technique is used

L. Storozhyk, V. Voitovska

The research was carried out to identify some peculiar conditions for the formation of an active collection of oats in vitro and
the creation of a balanced composition of culture medium with the content of various mineral and hormonal components, which
would ensure a long-term and economically expedient storage of cultural plants of oats at an optimal temperature regime.

Cultural oats plants of a different breeding direction in a non-rooted condition were used for deposition.

The conducted research aimed at the improvement of the composition of culture medium for deposition has proved that
it is advisable to use medium by the recommendation of Hamborh and Eveleh (GB) with the addition of BAP
(benzylaminopurine). Based on the data received it was possible to state that BAP concentration — 0,3 mg/l, which was added
to culture medium, was the most optimal one, and the increase of BAP concentration to 0,5 mg/l resulted in the most active
oats sprout formation, which was not acceptable in the process of the collection storage in vitro. The research confirmed that
BAP concentration 0.1 mg/l and 0.2 mg/1 had no effect on oats sprout formation.

The effect of cytokinins and carbohydrates was studied, their optimal concentrations in the composition of culture
medium were chosen. It has been proved experimentally that it is not advisable to use kinetin for oats regardless of the
concentrations because it causes the formation of additional sprouts which is not desirable in this case. The addition of
sucrose and glucose into culture medium at concentrations from 30 to 80 g/l showed that regardless of glucose concentrations
the indicators of a height and number of sprouts were higher as compared with sucrose, which was not good in this storage
process of oats collection. It has been established that at sucrose concentration 70-80 g/l cultural oats plants are 16-25 cm
high and have 12-15 sprouts, but after a long-term storage, after 6 months, they become more suppressed and a higher
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percentage of necrosis-affected pants is observed. The most efficient sucrose concentration ranges from 40 to 50 g/, it allows
to get the number of sprouts 5-7 pieces and a height of cultural oats plants 7-9 cm.

One of the most important factors of plant deposition is the effect of low positive temperatures. Temperature regimes
from +6 to +16 °C, at which a condition and a period of plant material storage were studied, showed that temperatures +6 °C
and +8 °C during a long-term storage facilitated the plants of oats parent material in vitro to undergo the stage of
vernalization which was an undesirable phenomenon during deposition.

The following was received at temperature regime +10 °C: a slight sprout increase 0.8+0.2 cm, a plant height 7 cm, and
the number of sprouts 3—4 pieces; it turned out to be the most optimal among the studied temperatures.

A collection storage period showed that a high percentage of cultural oats was recorded in the 8" and 10" months of
storage; this indicator was 89 % and 82 %, respectively. At temperature +10 °C and +8 °C and +6 °C during four months of
deposition, plant material remained in an unchanged state and 100 % were stored; however, a considerable decrease in the
amount of plant material occurred after a longer storage.

The preservation of the oats collection at temperature regimes +14 °C and +12 °C and 65 and 55 days of active growth
was at level 42 and 45 % of cultural plants after 12 months of storage.

It has to be stated that the percentage of plants during a storage period decreased seriously after 10 months of deposition
almost in all studied variants. It has been established that the most optimal positive temperature to store parent oats material
is + 10 °C, which ensures up to 69.5 % of plant preservation.

Key words: culture medium, temperature regime, concentrations, cytokinins, carbohydrates, storage duration.
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BOPOIIHOMEJIBHI BJIACTUBOCTI 3EPHA )
IIIEHULII CIIEJIBTH 3AJIEZKHO BIJI COPTY TA JIIHII

HaBeneno pesynbratu BuBueHHs GopmyBanHs macu 1000 3epeH, HATypH 3epHa 3aJIe)KHO BiJ ablOTHYHMX i GIOTHYHUX
YUHHUKIB, @ TAKOXX BHXiJ OOpPOIIHA Ta HOTo SIKICTh 3aJIeXKHO BiJl COPTY Ta JIiHil MIICHUIL CIIEIbTH.

Maca 1000 3epeH MIIEHMI CHEIbTH 3ajleXalia BiJ MOTOAHUX YMOB POKY MPOBEACHHS AOCITIIKEeHHs. Tak, mocymumsi
ymoBH 2013 1 2015 pp. mig yac MOJIOYHO-BOCKOBOI CTUTIIOCTI CIIPUSUIA MEHIIIH BUIIOBHEHOCTI CTUIIIOTO 3€pHA, sIKa 3MiHIOBA-
nack Bix 32,5 1o 53,1 1, a B 2014 p. 3a 10cTaTHHOI BOJIOT0320€3MEUCHOCTI 3¢pHO OYII0 OLIBII BUIIOBHEHE 1 Maca HOTo iCTOTHO
30utbnryBanacs g0 39,0-56,9 r. Kpim 1poro Ha 1eil MOKa3HUK BIUIMBAajIa BUCOTA POCIHH 1 iX CTIMKICTh O BHIISTAHHA. Mik
Mmacoro 1000 3epeH i BHCOTOIO BCTAQHOBJICHO MO3UTHBHHI Iy)K€ BHCOKMH KOpeJsmifHMN 3B’s30k mua niHiii LPP 1221
(r = 0,99+0,002), NAK34/12-2 (r = 0,93+0,004), TV 1100 (r = 0,90+0,006), Brcokuii — s coptiB NSS 6/01 (r = 0,84+0,007),
IBeaceka 1 (r = 0,88+0,006), nminii LPP 1304 (r = 0,89+0,009), icrothmii — ans coptiB 3opst Ykpainu, Schwabenkorn
(r = 0,6240,008), minii LPP 3117 (r = 0,59+0,004), neraruBuwmii icrotHuii — uis jiniii LPP 1224 (r = -0,70+0,006), NAK 22/12
(r=-0,57£0,005), a B peLuTy JiHii — HO3UTHBHUIA CITaOKHUii 3B’ SI30K.

3epHo Bcix miHiH, kpiMm LPP 3373 nepeBumnryBano cranaapt, y HUX HaTypa 3MiHioBanack Bix 722 no 770 /a1 abo Oyna 6i-
nbiiolo Ha 2-8 %. HaiiGinenry Hatypy Maino 3epHo minii LPP 3132 (770 r/m), a maiimenmry — LPP 3373 (707 r/n). Hartypa
3epHa IHTPOTPECHBHHUX JIiHIH 3MiHIOBanach Bix 698 mo 729 r/n. Ingexc craburepHOCTI hopMyBaHHS HATYypH 3epHa OyB ayxKe
Bucokum — Bix 1,03 go 1,08.

Harypa 3epHa coprTiB i JIiHil NIIEHHI] CIENBTH MO-Pi3HOMY 3ajieXaja BiJl BACOTH POCIHH, CTIHKOCTI 10 BHJIATaHHS Ta
macu 1000 3epen. 3’sicoBaHO, 10 MO3UTHBHUIN AY)KE BUCOKHI KOpEISLIHUI 3B 130K MiXK HaTYpOIO 3epHa Ta BUCOTOIO MaB
copr IBexaceka 1 (r = 0,90+0,006), ninii LPP 3117 (r = 0,92+0,002), LPP 1304 (r = 0,98+0,005), icroTHuit — a7s copTiB
3ops Ykpaiuu (r = 0,65+0,009), Schwabenkorn (r = 0,61+0,007), niunii P 3 (r = 0,54+0,006), HeraTuBHMI BUCOKHUIT — 115t JTiHIT
LPP 1224 (r = -0,75+0,003), cmabkuit — ma ninid LPP 1221 (r = -0,30£0,005), NAK 22/12 (r = -0,21+0,009), a B pemrtu
COPTIB 1 JIiHI/ BCTAHOBIICHO MMO3UTUBHUI BUCOKHI Kopersiiitauii 38’130k (r = 0,71+0,006-0,88+0,008).

BcranoBeHo, 110 3epHO BCiX IOCIipKyBaHUX (opM 3abe3mnedye ayxe BUCOKUH BHXin OopomrHa. HaliBummi nmoka3sHUKH 3a-
Oe3meuye nepepoOIeHHs 3epHa copTiB 3ops Ykpainu, [lIeeaceka 1 i miniii LPP 1304, LPP 3373, LPP 3117, LPP 1197, otpuma-
HuxX riopuamsauiero Triticum aestivum/Triticum spelta, NAK 22/12, TV 1100, orpumanux iHTporpeciero 3 amdiruioizom
(Triticum durum/Aegilops tauschii) Ta Triticum kiharae.

Kurouosi ciioBa: menuiyt crenbra, maca 1000 3epeH, HaTypa 3epHa, BHXiq O0polHa, BMicT 3011u, Oinn3Ha OopoIiHa.

[ocranoBka npodaemu. [Tirenns cnenvra (Triticum spelta L) € omHUM 13 HAalTABHINIMX BUIIB POAY
Triticum 3 reHomom A"BD, mociBu siKoi Ty»e TpuBasuii yac gominyBaau Ha moisix [1-3]. Ha ocHosi cra-
POIABHBO] CIICBTH Oy BUBENIEHI BCI CyJacHI BUCOKOBPOXKAHHI COPTH IMITICHUIT 3 BUCOKHAM TIOTCHITIAIOM
YPOXKaHOCTI, TOJEPAHTHI JI0 30YHUKIB XBOPOO 1 eKCTpeMaTbHUX NOroHux yMoB. I3 XIX cromitTs, micus

© Tocnonapenko I'. M., JIroouu B. B., [lonsanenska 1. O., Hosikos B. B., 2018.
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BHBECHHS HA TepPEeHAX HAIOi JEepKaBH IEPIIOi HU3KM JOOPOSKICHUX MICIIEBHUX COPTIB TOJIO3EPHOI ITIIe-
Hui o3uMoi: Kpumvku, boratku, YHopHOBYCKH TOIIO, ITOYAJIO BiI0YBATHUCH Pi3Ke CKOPOUYCHHS TIOCIBIB CIie-
JBTH. 3 TOTO Yacy il po3MoYaid KyJIbTUBYBATH B OCHOBHOMY CHTY31aCTH 1 JIFOOMTENI, a B KYJIBTYpi 3aJTH-
IIIJIAch JIMIIE Ha HEBEJIMKUX IDIOMIAX Y TIPChKUX paiioHax €Bporm Ta A3ii. OfHaK, TOBHOTO MPHUITHHEHHS
ii BupoIIyBaHHs HE BiaOys0Cs, TOMY IO ii 3epHO HIKOJIM HE BTpayajo CBO€i mpuBabnuBocTi [4, S]. Huni
TUTOIA BUPOIIYBaHHS MIICHUIII CIIEbTH B YKpaiHi ctanoButh 300 THC. Ta [6]. 3epHO MIICHUIT CHICTHTH
TIEPCIICKTHBHA CHPOBHHA JIJIS1 BUTOTOBJICHHS XJIIO00YIIOUHIX 1 KOHIUTEPCHKUX BHPOOIB, TOMY JTOCTIIKCH-
Hs1 OOpPOITHOMENTFHIX BIIACTUBOCTEH 3epHA MIIICHHIII CTICTIBTH 3aJISKHO Bijl COPTY aKTyalIbHi.

AHaji3 ocTaHHIX J0oCTiIKeHb i my0Jikamiii. BaxkaeThcs, 1110 HAMBAKIMBIIIUMYU ITOKa3HUKAMH,
SIKI XapakTepu3yroTh (iznyHi BaacTuBOCTI 3epHa € Maca 1000 3epeH, KpyIHICTh, BUPIBHAHICTD 1 HATY-
pa [7]. doBenmeno, mo maca 1000 3epeH xapakTepHu3ye 3arac MOKUBHUX PEUOBHH y 3€pHIBI. Y 3epHI
OJTHOTO COPTY 3 HaiOibIo Macoro 1000 3epeH BMiCT eHIoCTIepMy BUTIHiA [6].

[Nokazuuk macu 1000 3epeH 3aleKUTh Bijl TEOMETPUYHUX XapaKTEPUCTHK: OUTBII KPYITHE 32 Po3Mipa-
MU 3epHO 3a3Bryaii Mae Outpnty macy 1000 3epen [7, 8]. Maca 1000 3epeH Kopemoe 3 KPYITHICTIO 3epHa,
HOT0 CKJIOMOIOHICTIO, IIUTHHICTIO, BMICTOM €HJIOCTIEPMY 1 3MIHIOEThCS Bij 36,5 mo 50,2 T [6, 9].

Maca 1000 3epen 3anexuTh Big morogaux ymoB [10]. Bueni [11] 3a3Ha4yaroTh, Mo ONTUMAaIIbHE
3a0e3MeYeHHs BOJIOTOK0 IEpPEAyCiM IO3MTHBHO BILIMBAE Ha (hi3WMYHI MOKAa3HUKH SKOCTI — Macy
1000 3epeH i HaTypy 3epHa. Tak, 3a HOCYIIMBHX YMOB HaTypa 3epHa Ha 7,4—8,0 T MeHIIIa MMOPiBHSIHO 3
JIOCTAaTHHO 3BOJIOKCHHUM. 3a PaxyHOK TigpoTepMiuyHux yMoB (opmyBanHs macu 1000 3epeH moxke
3MiHIoBaTHcsa Ha 10 T [12].

Harypa 3epHa xapakTepu3ye BUITOBHEHICTh 3¢pHA 1 € 03HAKOIO OOpPOITHOMEIHHUX BIIACTUBOCTEH.
JpibHe, mpoTe BUIIOBHEHE 3€PHO Ma€ LIiNIbHE YKJIaJaHHs, TaKe sIK 1 BeJruke ado HaBiTh Oinblie, M0 3a
OJTHAKOBOI MMUTOMOI MacH 3yMOBJIIOE PiBHY a00 OUIBITY BeTUYMHY HATypu. BijbIll BUCOKA HATypa BKa-
3y€ Ha Kpally CTPYKTYpy CHIOCIEpPMY, a, OTXKe, Kpalli OOpoITHOMENbHI BIacTUBOCTI 3epHa. HaTtypa
3epHa MIIEHUIN M’ K01 3MiHIO€eThCs Bif 620 no 870 r/n [13, 14]. YuMm BuIa HaTypa 3epHA, TUM BHUIUH
BHUXiJI TOTOBOT'O MIPOAYKTY.

Hatypa 3epHa 3amexuth BiJ chepHUHOCTI, KPYIIHOCTI, CTaHy TMOBEPXHI 3€pHA, HAsIBHOCTI JOMi-
IIIOK, BOJIOTOCTI, CKJIOMOAiOHOCTI, 30abHOCTI [13, 14]. HaTypa 3epHa kpymHOi (pakiiii CTaHOBUTH
757 t/n, cepenuboi — 746, npiduoi — 684 1/1, a Mmaca 1000 3epen — BiamoBigHo 44; 33121 1 [6, 13].

Bignomenns mixk HaTyporo 3epHa Ta Macoto 1000 3epen moxe OyTu pizauM. 3a macu 1000 3epen
mmeHuttl Bix 15 go 40 1 icHye TicHUH 3B’S30K MiX UMM IMOKa3HUKaMmH. 30UtbimeHHs X 11 Big 40 mo
60 r Maiike He 3MiHIOE HaTypy 3epHa. Kpim 1poro ryctuna 6inka cranoButs 1,35-1,40 r/cM’, a Kpox-
maio — 1,46—-1,63 r/CM3, 110 MOXE CIPUATH 3MEHILICHHIO HaTypu 3epHa [14].

Yuenumu [6, 13] BCTaHOBIICHO, II0 HAMBUIIKK BHUXiI OOpOIIHA MOKHA OTPHMATH i3 3€pHA HATY-
poto 710-740 r/n, a 11 3HWKEHHS PU3BOJAUTH A0 ICTOTHOTO 3MEHIIEHHS BUX0Qy OopomHa [13, 15].

3epHO IMIICHHUII CIEIbTH 32 (I3MUHUMH [MOKA3HUKAMHU SIKOCTI BIAPI3HIETHCS Bif| MIICHUII O3MMOI
[16-23]. Tak, 3a pesynbratamu pociimkens [. I. Tloampsrosa ta H. O. Smyk [15] Hatypa 3epHa
MIIESHMI] CIEILTH CTaHOBUIA 665 /11, B nocmimkenasx M. Warechowska [24] — 677-695 r/n. 3a ga-
uumu M. Begic Tta S. Orucevic [21] maca 1000 3epen muennti crenbTy Bucoka — Big 40,3 mo 48,51, a
B nochipkeHHsx S. Jankovic Ta iH. [23] - Big 45,1 mo 46,8 r. 3a pe3yabTaramMu JOCIiIKEHBb
M. Warechowska [24] 1ieii moka3HUK cklanaB y cepequbomy 36,3—43,5 r 3a51e)XHO B yMOB BUPOILY-
BaHHs. [IpoTe Il TOKAa3HUKHU JOCUTH BaXKJIMBI, OCKUTLKH BIUIMBAIOTHh Ha (DOPMYyBaHHS IHIIUX TEXHOJIO-
TIYHUX BJIACTUBOCTEH 3epHA MIIEHHUIII CIICIBTH [25, 26].

OTxe, B JiTEeparTypi HEAOCTATHHO BUCBITICHO MUTAHHS MO0 (POPMyBaHHS TEXHOJOTIYHUX BIIAC-
THBOCTEH 3epHa COPTIB MIIIECHUII CIICIBTH, OTPUMAaHUX TiOpuam3artieto Triticum aestivum/ Triticum spelta,
10 3yMOBJTIOE€ HEOOXIHICTh TOJATKOBUX JTOCIIIKEHb.

Mertow nocmimxenns Oyno BuBueHHs Macu 1000 3epeH, HATypH 3epHa 3aJISKHO BiJ a0iOTUYHHX i
010TUYHHNX YMHHHKIB, BUXOAY OOpOIIIHA Ta HOTO SIKICTh 3aJIEKHO BiJl COPTY Ta JIiHII MIICHUI] CHETbTH.

Marepiaj i MeToauka aociigkenHs. ExkcriepaMeHTaTbHY YaCTHHY pOOOTH TIPOBOAMIH B Jabopa-
Topii kadempu TexHOJOTIT 30epiraHHs i mepepoOKH 3epHa YMAHCHKOTO HAIIOHAIBHOTO YHIBEPCUTETY
CalliBHUIITBA. BUKOPUCTOBYBalM 3€pHO COPTIB TIICHHUIN CHEIbTH CENEKIii KpaiH €Bpormu —
Schwabenkorn (Asctpis), NSS 6/01 (Cep6ist), lIsenceka 1 (IIBerrist), miHil, oTpuMaHi TiOpUIU3AINEIO
Triticum aestivum / Triticum spelta — LPP 1197, LPP 3117, LPP 1304, LPP 1224, LPP 3122/2, P 3,
LPP 3132, LPP 3373, LPP 1221, minii NAK 34/12-2 i NAK 22/12, otpumaHi riopuamsanieto Triticum
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aestivum / ambimnoin (Triticum durum / Aegilops tauschii) Ta ninis TV 1100, otpumana riOpuau3aii-
eto Triticum aestivum (copt XapkiBcbka 26) / Triticum kiharae, 3 no6opom o3umoi (hopmu, 110 BUPO-
mryBaycs B ymoBax IlpaBoOepekHoro Jlicocteny Ykpainu. Kontponem (cranmaprom) OyB palioHOBa-
HUH COPT MIICHUII crelbTy 30pst YKpainu (st). Y MOCHIHKEHHIX 3aCTOCOBYBAN 3ar aIbHOPHUIHATY JUIS
PErioHy arpOTEXHOJOTII0 BUPOILyBaHH; MILIEHHUIII 03UMO1, sSIKa BKIII0Yana JyILEHHs CTEpHI Micis 30MpaHHs
ToTIepeTHIKA (BUKOOBEC Ha 3€JICHUIA KOpM) B 1-2 citifin, TPOMiXKHI KyJIbTHBAIlii, IIEPEANOCIBHY KYIbTHBA-
1if0 1 CiBOy. 3aCTOCOBYBaJIM METOJ CHCTEMATHYHOI'O PO3MIILCHHS IiIAHOK. Ilmoina mocmiaHol AUISHKA
10 M. TTOBTOPHICT YOTHPHpPA30Ba.

VY 3epHi uepes micsip micis 30upanHs BuzHadanu mMacy 1000 3epen 3a JICTVY ISO 520:2015, Ha-
Typy 3¢epHa — 3a [OCT 10840—-64, BMiCT MIKPOEJIEMEHTIB — METO/IOM aTOMHO-a0COPOIIHOT CIIeKT-
pomertpii 3a 'OCT 30178-96, 301m B 6opomni — 3a JICTY 4252:2003, 6inuszny OopomHa — 3a
I'OCT 26361-2013. [Ins nabopaTOpHOrO PO3MENIOBAHHS 3€pHA MILEHHII CIEIbTH BHKOPHCTOBYBAIN
BanbIboBHiA Bepctar MBP-000342.90, mio mo3Bosnsie oTpuMary mieHndHe OopormrHo Bianosigao CTY
46.004-99 bopomrHo mmeHrYHE. [HaeKC cTabiIbHOCTI BU3HAYAIN 332 TaKOI0 (PopMyIIoo:

se=HE
LE

s

ne HE — HaiiGinbmmii posiB 03HaKH;
LE — naiiMeHIMI IpOSIB O3HAKU.

MaremarnaHe 0OpOOJICHHS JaHUX TIPOBOIMITH METOIOM OTHO(PAKTOPHOTO TUCTICPCIHOrO aHami3y [27].

OcHOBHI pe3y1bTaTH AOCTiIKeHHA. Y CepeIHbOMY 3a YOTHPH POKH JOCHTIKEHb HAWBHIIY Macy
1000 3epen Mana jinis mrenui LPP 1197 — 53,1 r (ta6u. 1). Y pemwrTH JiHilA, OTpUMaHKUX T10puan3a-
uieto Triticum aestivum / Triticum spelta, Bona Oyna MeHIIOO Ha 3—15 % MOpiBHSAHO 31 CTAaHIAPTOM.
HatiBuiy craGinpHicTh ¢opmyBanns macu 1000 3epen manu minii P 3, LPP 1304, LPP 3122/2, LPP
3373, LPP 1221, LPP 1197 - 1,05-1,11.

Maca 1000 3epeH copTiB NIIIEHUII CIeIbTH 3MiHIOBaiach Bix 39,1 mo 50,7 r abo Oyna MEHIIO Ha
1-23 % mnopiBusHO 3 KoHTpoJeM (51,0 T). HaiiBuior cTabiTbHICTIO MacH XapaKTepU3yBaJlOCh 3€PHO
copty Schwabenkorn — 1,14.

IaTporpecusHi ninii GpopmyBanu 3epHo 3 MeHow Macoto 1000 3epeH, mpoTe iHAeKC cTabiIbHOCTI
sMinroBascs Big 1,07 no 1,10.

Jlst mreHwIni y>ke BUCOKOIO BBaskaeThes Maca 1000 3epeH > 35 1, BUCOKOIO, SKIIIO IEH MOKA3HHUK
3HaxXoAUThCS B Mekax — 30-35, cepennporo — 27-30, aHuspkoro < 27 t [28]. Omxke, maca 1000 3epen
JOCHIPKYBaHUX COPTIB 1 JIiHIM MIICHULI CIIENBTH Oyia Ay:Ke BUCOKOIO.

Tabmums 1 — Maca 1000 3epeH pi3Hux copriB i giHiii mmenunui cneabTu, r

o Pik mocmimxeHHst Cepenne THnexc
Copr, siniz 2013 2014 2015 2016 32 9OTHpH poku |  cTabinbHOCTI
Sopt Vit (%) 46,2 56,2 49,1 523 51,0 122
Ilsencoka 1 325 39,0 392 45,7 39,1 1,41
Schwabenkorn 46,2 52,0 45,6 48,7 48,1 1,14
NSS 6/01 46,5 56,9 46,8 5277 50,7 1.22
P3 41,5 44,7 432 448 43,6 1,08
LPP 1304 41,6 44.8 43,1 4572 43,7 1,09
LPP 1224 443 479 44,1 39,7 44,0 121
LPP 312272 423 452 44,6 43,7 44,0 1,07
LPP 3373 43,5 45,8 4572 43,7 446 1,05
LPP 1221 42,4 46,7 452 4772 45,4 L1
LPP 3117 41,9 4572 492 46,5 45,7 1,17
LPP 3132 49,9 52.8 453 50,9 49,7 1,17
LPP 1197 525 56,1 53,1 50,8 53,1 1,10
NAK34/12—2 42,1 439 435 45,5 43,8 1,08
TV 1100 433 4472 44.4 475 449 1,10
NAK 22/12 473 474 45,1 443 46,0 1,07
HIPys 2.1 2,5 2.2 2.3 _ _

Maca 1000 3epeH NIIeHUIII CIENBTH 3ajIeKalia BiJ TOTOMHUX YMOB POKY MPOBEICHHS TOCIIIKEH-
Hs1. Tak, mocynumsi ymosu 2013 i 2015 pp. mig yac MOJIOYHO-BOCKOBOI CTHIJIOCTI CIPHSUTH MEHILIH
BUITIOBHEHOCTI CTUTIIOTO 3€pHa, sSKa 3MiHIoBasachk Bix 32,5 no 53,1 r (HIPys=2,1-2,2), a B 2014 p. 3a
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JIOCTATHBOI BOJIOI03a0€3IICUEHOCTI 3epHO OY/10 OLIBII BUIIOBHEHE 1 Maca HOTo iCTOTHO 301/IbIIyBaiacs
1o 39,0-56,9 r (HIPy5=2,5). Kpim 116010 Ha Iieli MOKa3HUK BILTUBAJIa BUCOTA POCIUH 1 iX CTIMKICTh 0
BwisraHHsA. Mk Macoto 1000 3epeH i BUCOTOIO BCTAHOBJICHO MO3UTHBHUN JTY)KE BUCOKHMA KOPEIISIIIN-
HUI 38’5130k aus diid LPP 1221 (r = 0,99+0,002), NAK34/12-2 (r = 0,93+0,004), TV 1100 (r =
0,90+0,006), Bucokuii — ans coprie NSS 6/01 (r = 0,84+0,007), IlIBenceka 1 (r = 0,88+0,0006), minii
LPP 1304 (r = 0,89+0,009), icrotHuit — ans coptiB 3ops Ykpainu, Schwabenkorn (r = 0,62+0,008),
muii LPP 3117 (r = 0,59+0,004), HeratuBHuUi icToTHMI — 114 JiHii LPP 1224 (r = -0,70+0,006), NAK
22/12 (r =-0,574£0,005), a B pemTy JiHii — MO3UTUBHUMN CITaOKUil 3B’ I30K.

3a manmmMu Tabn. 2 HaTypa 3epHA MIICHUIN CIEIBTH, B CEPETHHOMY 332 YOTHPH POKH JIOCIIIXKCHB,
3MiHIOBaIack Bix 698 mo 770 1/1 3anmexHo Bix copTy Ta jdiHii. Cepen COpTiB MINEHUII CIEIBTH, ICTOTHO
3a 1M TOKa3HUKOM BiIpi3HsIEThCS 3epHO copty llIBeacbka 1 — 767 1/1, y 3epHI pelTH COPTIB HATypa
Oyna Bix 704 mo 716 t/m.

Tabnuus 2 — Hatypa 3epHa pi3HuX copTiB i JiHil nueHuni cnenbTH, r/1

Copr, inis Pik mocmimKeHHs Cepenne 3a IH'Z[eKC '

’ 2013 2014 2015 2016 YOTUPHU POKH cTabUIBHOCTL
Sopst Vet (st) 675 725 727 721 712 1,08
NSS 6/01 683 730 690 712 704 1,07
Schwabenkorn 708 728 713 715 716 1,03
IIBenceka 1 738 766 772 793 767 1,07
LPP 3373 686 711 709 721 707 1,05
LPP 1304 704 728 713 743 722 1,06
LPP 1197 718 741 732 748 735 1,04
LPP 3122/2 724 741 745 746 739 1,03
LPP 1224 753 764 755 739 753 1,03
LPP 1221 763 749 777 758 762 1,04
P3 741 785 767 771 766 1,06
LPP 3117 758 773 761 781 768 1,03
LPP 3132 751 760 778 790 770 1,05
TV 1100 684 703 705 698 698 1,03
NAK 34/12-2 697 730 743 740 728 1,07
NAK 22/12 736 736 718 727 729 1,03

HIPs 33 35 34 36 - -

3epHo ycix miHid, kpiMm LPP 3373 mepepuiyBano craHmapTt, y HUX HaTypa 3MIHIOBaiIach Bix 722 10
770 1/ abo Oymna Oimbimoro Ha 2-8 %. Haiibinsiry Hatypy Mano 3epHo jinii LPP 3132 (770 r/m), a Haii-
meniry — LPP 3373 (707 r/n). Hatypa 3epHa iHTpOorpecMBHUX JIiHiH 3MiHIOBadach BiJ 698 no 729 r/n. In-
JIeKC cTabUTbHOCTI (hopMyBaHHS HaTypH 3epHA OyB my*e BucokmM — Bix 1,03 mo 1,08.

Hatypa 3epHa copTiB 1 JiHIH MIIEHUIl CHEILTH MO-PI3HOMY 3ajie’Kajia BiJl BUCOTH POCIHH,
ctifikocTi 10 BuisiranHg Ta Macu 1000 3epes. 3’scoBaHO, 110 TO3UTUBHUHN Jy>K€ BUCOKHHA KOpEs-
UiIMHUK 3B’SA30K MiX HaTypor 3epHa Ta BucoToro MaB copT LBenceka 1 (r = 0,90+0,006), ninii
LPP 3117 (r = 0,9240,002), LPP 1304 (r = 0,98+0,005), icTroTHH# — mis coptTiB 3opst YKpainu
(r = 0,65%0,009), Schwabenkorn (r = 0,61+0,007), ninii P 3 (r = 0,54+0,006), HEraTUBHHUI BHCO-
kuit — mis miuii LPP 1224 (r = -0,75+0,003), cmadkuii — gag aigid LPP 1221 (r = -0,3020,005),
NAK 22/12 (r = -0,21£0,009), a B pemTu COpTIB 1 JiHIH BCTAHOBJIECHO MMO3UTUBHUNA BUCOKUU KOPEIIS-
mirinmii 38’130k (r = 0,71+0,006-0,88+0,008).

HeratuBHuii gyxe BHCOKHI KOPENSIMHUEN 3B’ 30K M)XK HAaTYpOIO 3epHa Ta iHAEKCOM PO3BUTKY
XBOpPOO BCTAHOBJICHO i copty 3ops Ykpainu (r = -0,99+0,006), niwiit LPP 3132 (r = -0,91+0,004),
TV 1100 (r = -0,95+£0,003), Bucokwuii — mst copry LlBencrka 1 (r = -0,74+0,002), minitt LPP 3122/2
(r = -0,88+0,006), LPP 3117 (r = -0,89+0,008), NAK34/12-2 (r = -0,72+0,01), icTOTHUI1 — [JIs1 TiHiH
LPP 1197 (r = -0,68+0,002), LPP 3373 (r = -0,64+0,02), cnabkuii — coptiB Schwabenkorn (r =
-0,24+0,01) 1 NSS 6/01 (r =-0,25+0,009).

Jly’Ke BUCOKHI IMO3UTUBHUN KOPEAMIHHAN 3B’ 130K BCTaHOBJICHO Mixk Macoro 1000 3epeH i Ha-
Typoro 3epHa coptiB Schwabenkorn (r = 0,93+0,006), NSS 6/01 (r = 0,99+0,005), IlIBeacrka 1
(r = 0,984£0,004), miniit LPP 1304 (r = 0,954+0,008), LPP 1224 (r = 0,9940,007), P 3 (r = 0,92+0,006),
BUCOKHH — mis copTy 3ops Ykpainm (r = 0,71+0,003), muii LPP 3122/2 (r = 0,99%0,006),
NAK34/12-2 (r = 0,78+0,007), NAK 22/12 (r = 0,81+0,008), a B pemrru niHiii — ciaOKuii.
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OcHOBHA YacTKa BiJI 3araJIbHOrO BHPOOHHIITBA OOPOITHA TPAAHUINIHO HANEKUTH MIIICHUIHOMY —
6mm3bk0 90 %. YacTka )kUTHROTO OOpoIltHa cTaHOBUTH MeHIIe 10 %, a iHmux BuniB — menmie 1 % [9].
Bigomo monaz 10 moka3HHKIB, IO XapaKTePU3YIOTh OOPOITHOMEINBHI BIACTUBOCTI, TTPOTE HANBAMKITH-
Billll 3 HUX — BUXiJl OOPOIITHA Ta BMICT 30JIH Y 3€pHI, OCKIJTLKH XapaKTePU3YIOTh PO3METIOBAILHY 3/1a-
THICTB 1 30JBHICTH OopomnHa [29, 30].

3epHO COPTIB 1 JiHIM MIIEHULI CHENbTH XapaKTePU3YBAIOCh Iy’KE BUCOKMM BHXOJOM OOpOIIHA,
OCKLITBKH TepeBUIyBaB 76 % i 3minroBaBcs Big 78,7 mo 87,3 % (tabin. 3). 3epHO copTiB 30ps YKpainu
ta llIBeacrka 1 mMamo HaWBWIMKA BHUXin O60pomrHa BignoBigHO 85,7 1 85,2 %. 3epuo minit LPP 1304,
LPP 3373, LPP 3117, LPP 1197, orpumanux riopunu3zanieto Triticum aestivum / Triticum spelta, Mmano
Buxia 6opormiHa Big 84,1 10 87,3 %. I3 3epHa mieHUIl CHeNbTH iHTporpecuBHuX miHid NAK 22/12 i
TV 1100 Buxinx 6opomraa 6yB BiamosigHo 86,1 1 86,2 %.

Mix BUX010M OOpOILIHA Ta BMICTOM €HJIOCTIEPMY B 3€pHIBII MIICHHUII CIIEIBTH BCTAHOBJICHO AYKE
BUCOKY (r = 0,96£0,008) KopemsiuiiHy 3a1eXHICTh, sIKa OMHUCYETHCSI TAKAM PiBHSHHSAM perpecii: y =
1,2419x — 23,096, ne y — Buxin 6opomHa, %; X — BMICT €HIOCIIEpMY B 3epHiBIIi, %.

Tabmuns 3 — Buxin 6opomrHa Ta iforo sikicTs 3aje:kH0 Bix copTy Ta JiHii mmenuni cieasT, 2014-2016 pp.

CepeHbO3BOKEHUHN TOKa3HUK
Copr, ninist Buxizx 6oporna, % - -
BMiCTY 3011, % O1IM3HH, Of 11
3ops Ykpainu (st) 85,7 0,73 45
IIIBenpka 1 85,2 0,68 44
Schwabenkorn 82,3 0,71 43
NSS 6/01 79,6 0,72 45
LPP 1197 79,3 0,84 49
LPP 3117 85,9 0,66 45
LPP 1304 84,1 0,62 46
LPP 1224 80,0 0,68 46
LPP 3122/2 83,5 0,61 45
P3 80,3 0,69 47
LPP 3132 80,1 0,73 47
LPP 3373 85,6 0,62 49
LPP 1221 79,9 0,74 45
NAK34/12-2 78,7 0,70 43
NAK 22/12 86,1 0,60 44
TV 1100 86,2 0,65 51

CepeTHb03BaXCHHI BMICT 30J1M y OOPOIIIHI MIIIEHUI crenbTu 3MiHroBaBcs Bin 0,62 no 0,84 % Ha
CyXY PEUOBHHY 3aJI€KHO BiZl COPTY Ta JiHii. BmicT 30mu y GopourHi miiBuacToi nmennti 3ops Ykpai-
Hu cranoBuB 0,73 % Ha cyxy pedoBuHY. Y Oopoini 3epHa copTiB NSS 6/01, Schwabenkorn i miHii
LPP 1221 i LPP 3132 BwMict 305 OyB Ha piBHI cTaHmapry, a B ninii LPP 1197 icroTHO BuIMit —
0,84 %. bopomHo i3 3epHa niniii LPP 3117, LPP 1304, LPP 1224, LPP 3122/2, P 3, LPP 3373, TV
1100, NAK 22/12 i copry LlIBenceka 1 xapakTepu3yBajioch HalHMWKYMMH TokasHuKamu — 0,60-0,69 %
(HIPys = 0,04).

INoka3uuk Oinu3HM OOpOLIHA 3epHa COPTY MUICHHLI crelbTH 30pst YKpainu (st) craHOBUB 45 ofI. 1.
Y Gopomrni 3epHa minii P 3, LPP 3132, LPP 3373, LPP 1197, TV 1100 6inm3Ha 6opomrHa Oyia icTOTHO
Butmoro (HIPys = 2) 3a 3Ha4eHHS cTaHAapty Ha 7—14 %. Pemrra nociimKyBaHHX HOMEPiB MaJIM 3HAYCHHS B
Mekax 43-45 op. 1., ToOTO pi3HHMIIA Oyia HEICTOTHOXO.

BcranoBiieHo, 1110 BMIiCT €HJIOCTIEPMY B 3€pHIBIII MIIeHUI credbTd icTtoTHO ( r = -0,69+0,009)
BITMBAaB Ha BMICT 3071 B 3€pHi, [0 OMUCYEThCS piBHAHHAM perpecii y = —0,041x + 5,2212, ne y —
BMICT 30JI1 y 3€pHi, %; X — BMICT €HIIOCTIEpMY B 3e¢pHiBIIi, %.

Bwicrt 3aimiza, IMHKY, Mifli Ta HIKeJIO, KpiM KOOAIBTYy i XpOMy, B 3€pHI MIIEHHII CHEIbTH OYyB Yy
1,7-2,8 pa3u BUIIUil TOPIBHSIHO 3 MIIEHUIICIO M’ SIKOIO (Ta0. 4).

BwmicT gocmimpkyBaHHX €1eMEHTIB y OOPOIITHI BHIIOTO COpTY 3MeHITyBaBcs Ha 0,37—15,7 mr/kr 3e-
pHa abo B 1,8-2,8 pa3u mopiBHSIHO i3 3epHOM. Y OOpOIIHI 3 MILIEHULI CIETIbTH iXHIH BMICT 3MEHIIIyBa-
Bcs Ha 0,05-5,5 mr/kr a6o B 1,1-1,4 pasu, mo CBiAYUTH PO PIBHOMIPHIIINN PO3MOALT XIMIYHHX eJie-
MEHTIB B 000JIOHKAX Ta €HAOCICPMI.
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Tabmuns 4 — BmicT MikpoesiemeHTiB y 3epHi Ta 6opomrni mmennns (2014-2016 pp.), MI/Kr cyxol pedoBHHI

XimiuHU# IMmennns m’sika (copt Iomomnsnka) [Tennns crienpTa (copt 3ops Ykpainu)
CJIEMEHT 3epHO 0OOpPOIITHO + 10 3epHa 3epHO OOPOIIHO + 10 3epHa
Fe 24,2 8,5 -15,7 53,5 48,7 -4,8
Zn 19,4 8,9 -10,5 55,6 50,1 -5,5
Cu 2,15 1,13 -1,02 3,29 2,54 -0,75
Co 0,90 0,22 -0,68 0,63 0,58 -0,05
Cr 0,82 0,45 -0,37 0,21 0,15 -0,06
Ni 0,91 0,52 -0,39 1,59 1,33 -0,26

BucnoBku. bopormrHoMebHI BIIaCTUBOCTI 3€pHA COPTIB 1 JiHIN MIIEHUIl CTIEIBTH 3aJI€KaTh Bif
TTOTOJHUX YMOB BETETAIIMHOTO MEPiOay, BUCOTH POCIMH Ta CTIMKOCTI IO BUJISTAHHS. 3€pHO BCIX J0OC-
mimKyBaHuX QopM 3abesnedye ay:ke BUCOKHHA BUXiZ OOpOIIHA 3aBISKHA BUCOKOMY BMICTY €HAOCIIEp-
My. HaiiBuiii moka3Huku 3abesnedye nepepoOka 3epHa copriB 3ops Ykpaium, IlIBeacbka 1 1 minHii
LPP 1304, LPP 3373, LPP 3117, LPP 1197, orpumanux ribpuamsartieto Triticum aestivum / Triticum
spelta, NAK 22/12, TV 1100, orpumanux intporpecieto 3 ambimnoinom (Triticum durum / Ae.
tauschii) ta Triticum kiharae. 3a BMiCTOM 30511 y OOPOIIHI COPTIB 1 JiHIA MIIEHULI CHEIBTH OOpOIL-
HOMEJBHI 10T0 BIIACTUBOCTI 3MIiHIOIOTHCS BiJI CEPETHBOTO JI0 Ty’KE BHCOKOTO PiBHSI.
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MyxkoMo/IbHBIE CBOICTBA 3ePHA NIIEHUIbI CIIe/IbThI B 3aBHCHMOCTH OT COPTA M JIMHUHU

I'. H. T'ocnionapenko, B. B. JIroouy, U. O. [oasinenkas, B. B. HoBukos

[IpuBenens! pe3ynpratsl H3ydeHus Gopmupobanus Maccsl 1000 3epeH, HATYypHI 3epHA B 3aBUCHMOCTH OT aOMOTHYECKHUX
u OuoTH4ecknux GpakTopoB, a TAKXKE BBIXOJ MYKH U €€ KaueCTBO B 3aBUCUMOCTH OT COPTA U JIMHUH IILIECHHLbI CIIEJIBTHL. YCTa-
HOBJICHO, YTO 3€pHO BCEX HCCIIEAYEMBIX (opM 0OecrednBacT OUCHb BEICOKHI BEIXO MYKH.

Macca 1000 3epeH NuIeHULBI CIEIbTH 3aBUCENa OT HOIOAHBIX YCIOBUH roja MpoBeleHUs HCCleA0BaHusa. Tak, 3acyll-
ymBele ycnosust 2013 1 2015 IT. B Ieprol MOJIOYHO-BOCKOBOH CIIENIOCTH CIIOCOOCTBOBAJIM MEHBIIECH HAITOJHEHHOCTH CIIENO-
O 3epHa, KoTopast u3MeHsutack ot 32,5 1o 53,1 r, a B 2014 npu gocTatoqHON BIIaroo0ecliedeHHOCTH 3€PHO ObLIO KpyITHEee 1
Macca €ro CyLIeCTBEHHO yBennuuBanach K 39,0-56,9 r. Kpome 3Toro Ha 3TOT mokasaresb BIUSIA BBICOTA PACTEHHH U UX
YCTOWYMBOCTH K nojeranuio. Mexay maccoit 1000 3epeH U BBICOTOH yCTaHOBJIEHA IpsAMasi O4€Hb BBICOKAsi KOPPEIALUOHHAS
cBsi3b s muaui LPP 1221 (r = 0,99 + 0,002), NAK34/12-2 (r = 0,93 £ 0,004), TV 1100 (r = 0,90 + 0,006), BeicOKast — 1Jist
coptoB NSS 6/01 (r = 0,84 = 0,007), IlIsenckas 1 (r = 0,88 £ 0,006), muamu LPP 1304 (r = 0,89 £ 0,009), cpennss — s
copToB 3apst YkpanHa, Schwabenkorn (r = 0,62 + 0,008), muanu LPP 3117 (r = 0,59 + 0,004), oOpaTHast cpenHss — s Jiu-
Huit LPP 1224 (r = -0,70 + 0,006), NAK 22/12 (r = -0,57 + 0,005), a B ocTanbHBIX JTHHUHN — npsiMasi ciiabasi CBS3b.

3epHo Bcex ymHUH, kpome LPP 3373 mpeBsimano crangapt, B KOTOPHIX HATypa U3MeHsI1ach ot 722 no 770 r/n i Obina
6osbiie Ha 2-8 %. Haubonburyto Hatypy nmeno 3epHo suaunr LPP 3132 (770 r/n), a nanmensmryio — LPP 3373 (707 r/m).
Harypa 3epHa uHTpOrpecuBHUX JMHUKA U3MeHsIack oT 698 1o 729 r/n. Mnaexc crabuibHOCTH (OPMUPOBAHUS HATYpPhI 3epHA
ObLT 0YeHb BBICOKMM — oT 1,03 1o 1,08.

Hartypa 3epHa copTOB M JIMHUIA MIIEHUIBI CTIETBTHI TIO-PA3HOMY 3aBHCEIIA OT BBICOTHI PACTEHUH, YCTOMYMBOCTHU K MOJIETAHUIO
u Maccol 1000 3epen. BersicHeHO, 4ToO npsiMasi OUeHb BBICOKAs KOPPEISLMOHHAS CBSI3b MEXXIy HaTypol 3epHa U BHICOTOH ObLIa B
copra llBenckas 1 (r = 0,90 £+ 0,006), muamu LPP 3117 (r = 0,92 £ 0,002), LPP 1304 (r = 0,98 £ 0,005), cpemssist — Uit cOpToB 3apst
Yxpaussi (r = 0,65 + 0,009), Schwabenkorn (r = 0,61 £ 0,007), yuawuu P 3 (r = 0,54 + 0,006), oOpaTHast Bbicokasi — 1yist JTuHUKM LPP
1224 (r = -0,75 £ 0,003), cnabast — st ;uamia LPP 1221 (r = -0,30 + 0,005), NAK 22/12 (r = -0,21 + 0,009), a B OCTaNTBHBIX COPTOB
Y JIMHUH YCTaHOBIICHA MPsiMasi BEICOKast KoppersiuonHast cBs3b (r = 0,71 £ 0,006-0,88 + 0,008).

Camble BBICOKHE IOKa3zaTenn oOeclieuuBaeT InepepaboTka 3epHa copToB 3aps Ykpaunsl, LlBenackas 1 u nuHmi
LPP 1304, LPP 3373, LPP 3117, LPP 1197, nonyuennsix rubpunusauueii Triticum aestivum/Triticum spelta, NAK 22/12,
TV 1100, nony4enusix uarporpecueii ¢ ambumionnom (Triticum durum/Aegilops tauschii) v Triticum kiharae.

KnroueBbie ciioBa: mennia cresnsTa, Macca 1000 3epeH, HaTypa 3epHa, BBIXOI MYKH, COICp)KaHHE 301bl, OEIM3HA MYKH.

Milling characteristics of spelt wheat grain depending on the variety and strain

H. Hospodarenko, V. Liubych, 1. Polyanetska, V. Novikov

The article presents the study results on the formation of thousand-kernel weight, grain unit, depending on abiotic and
biotic factors, as well as the flour output and its quality, depending on the variety and strain of spelt wheat. It is found that
grain of all studied forms provides a very high flour output.

Thousand-kernel weight of spelt wheat depended on weather conditions of the research year. Thus, dry conditions in
2013 and 2015 during milk-wax maturation contributed to lower maturity of ripe grain which varied from 32.5 to 53.1 g. In
2014 with sufficient moisture content, grain was riper and its weight significantly increased to 39.0-56.9 g. In addition, this
indicator was influenced by plant height and their resistance to lodging. There is a direct very high correlation between
thousand-kernel weight and plant height for LPP 1221 (r = 0.99 + 0.002), NAK34/ 12-2 (r = 0.93 £ 0.004), TV 1100 (r = 0.90
+ 0.006) strains. There is a direct high correlation for NSS 6/01 (r = 0.84+0.007), Shvedska 1 (r = 0.88+0.006) varieties and
LPP 1304 strain (r = 0.89+0.009). There is a significant correlation for Zoria Ukrainy, Schwabenkorn varieties (r = 0.62+0.008)
and LPP 3117 strain (r = 0.59+0.004). There is a reverse significant correlation for LPP 1224 (r = -0.70+0.006) and NAK 22/12
strains (r = -0.57£0.005). There is a direct weak correlation for other strains.

Grain of all strains, except for LPP 3373, exceeded the check variant. Their grain unit changed from 722 to 770 g/l or
was greater by 2-8 %. Grain of LPP 3132 strain had the largest grain unit (770 g/l) and grain of LPP 3373 strain had the
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smallest one (707 g/1). Grain unit of introgressive strains varied from 698 to 729 g/1. The grain stability index was very high
(from 1.03 to 1.08).

Grain unit of varieties and strains of spelt wheat varied in different ways from plant height, resistance to lodging and
thousand-kernel weight. There is a direct very high correlation between grain unit and plant height for Shvedska 1 variety
(r = 0.90£0.006), LPP 3117 (r = 0.92+0.002) and LPP 1304 (r = 0.98+0.005) strains. There is a significant correlation for
Zoria Ukrainy (r = 0.65+0.009) and Schwabenkorn (r = 0.61+0.007) varieties and P 3 strain (r = 0.54+0.006). There is a
reverse significant correlation for LPP 1224 strain (r = -0.75+0.003). There is a weak correlation for LPP 1221
(r = -0.30£0.005) and NAK 22/12 strains (r = -0.21+0.009). There is a direct high correlation for other strains
(r =0.71+0.006-0.88+0.008).

The highest indicators are provided by the processing of grain of Zoria Ukrainy, Shvedska 1 varieties and LPP 1304,
LPP 3373, LPP 3117, LPP 1197 strains, obtained by hybridization of Triticum aestivum/Triticum spelta, NAK 22/12 and TV
1100 received by introgression with an amphiploid (Triticum durum/Aegilops tauschii) and Triticum kiharae.

Key words: spelled wheat, weight of 1000 grains, nature of grain, flour yield, ash content, flour linen.

Haoitiwna 10.04.2018 p.
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T'PABOBCBKHUM M.B., kaH. c.-T. HayK
binoyepriscoruil Hayionanvrul acpaprutl yHieepcumem

OBIPYHTYBAHHS CTPOKIB CIBBU KYKYPY/3U
B CYMICHHX ITIOCIBAX 3 COPT'O IYKPOBUM

IMoenHaHHSA ONTUMAIILHUX CTPOKIB CiIBOM OKPEMHX KYJbTYp Ta CKJIa/Jly KOMIIOHEHTIB € BaXKJIMBUMH (pAKTOPaMH BILUIMBY
Ha picT, PO3BHUTOK i MPOAYKTHBHICTh POCIUH B CYMiCHHX MOCiBax. MeTOI0 IOCIi/KeHb OyJI0 BH3HAYEHHS BIIMBY CTPOKIB
ciBOM Ha piCT, PO3BUTOK POCIHUH, TPUBATICTh MiK(A3HUX MEPIOiB Ta MPOAYKTUBHICTh KYKYPYI3U y CYMICHHX MOCiBax 3
COpro IyKpOBHM. 3a OJJHOYACHOI CiBOM COPro I[yKpOBOTO i KYKypyI3U TPUBAIICTh Iepiofy ciBba—cxoxn craHoBmiaa 10 nio.
3a ciBOM KyKypyI3u y ¢a3y cxoniB Ta y (asy 2-3 IHCTKIB cOPro IyKpOBOTO, TPUBAIIICTH MEPioay ciBOA-CXOAU CKOPOTHIIACH
10 9 n1i6. B cepennboMy 3a poKH HOCTIHKEHB 33 OJJHOYACHOT CIBOM KYKYpY/I3H 1 COPTo IyKpPOBOTO HOJILOBA CXOXKICTh HACIHHS
KyKypy3u cTaHoBmia 78,3 %, mo Ha 1,5; 2,9 1 5,2 % MeHIIe NOPIiBHSIHO 3 HACTYIIHUMHU CTpOKaMu ciBOU. BigMiueHo BHCOKY
KOpEeJLILiHY 3aJIeKHICTh MiXK TEMIIEpaTyporo IpyHTY Ha rinOuHi 10 cM i MOJIb0BOIO CXOXKICTIO HAciHHS KyKypyasu (r=0,95)
Ta CepPeAHIO MIX KUIbKICTIO ONafiB i mojapoBoio cxoxicTio (r=0,56). TpuBaiicTh BereTaliifHOro nepioay KyKypyasu, B CyMi-
CHHX MOCiBax 3 COPro IyKpoBUM, 301ibLIyeThest Ha 1-2 100U BifJ MepIioro CTpoKy CiBOM 10 YETBEPTOro, a y COPro IyKPOBO-
ro 3alUIIAINCh NpakTHYHO 0e3 3Mmin (127-128 1i6). CrocrepiraeTbest TEHASHIIS 10 3MEHILCHHS BPOXKANHHOCTI 3€/IeHOI 1 Cy-
X01 MacH BiJ] BapiaHTa MEpIIOro CTPOKY CiBOM KyKypyA3H IO YETBEPTOTO, IIPH LLOMY JOCTOBIPHOI Pi3HUILI MK BapiaHTaMU
JIOCHiy HE BiAMIYCHO.

KurouoBi ciioBa: Kykypy/3a, Copro IykpoBe, CyMiCHi ITOCIBH, CTPOKH CiBOH, 3eJIeHa Maca, ypOKaHHICTb.

IMocTtanoBka npodaemu. opMyBaHHS BpOXKaIO y CYMICHUX ITOCIBaX BiIOYBAETHCS ITiJT BILTHBOM
B3a€MOJIIi KOMIIOHEHTIB, IO BXOMATHh N0 CKJIAMy CyMilli, 1 ()aKTOpiB 30BHINTHLOTO CEPEIOBHUINA Ta
OKpEMHX EJIEMEHTIB TEXHOJOrii BUpoulyBaHHs. [loeqHAHHS ONTHUMAaJIbHHUX CTPOKIB CiBOM OKPEMHX
KYJIBTYp Ta CKJIaJy KOMIIOHEHTIB € BaXJIMBUMHU (PAKTOpaMH BIUIMBY Ha PIiCT, PO3BUTOK 1 MPOAYKTHB-
HICTh POCITUH B CYMICHHX ITOCiBax.

3Mimani Ta CyMiCHI MOCIBHM KyKypyI3u 3 3epHOO0O0OBHMH pO3MOBCIO/XKEHI B OaraThbox KpaiHax
CBITy, B OCHOBHOMY B MeKcHIli, ¢ BOHH OUITBII MOUTHUPEHi, HIXK OJHOBUIOBI MOCIBU i€l KYJIbTYPH.
B okpemmx mpoBiHIisx Kutaro gacTka Takux MOCIBIB CTAHOBUTH OJU3BKO 75 % Bim yci€l miomii BH-
poOILIyBaHHS M€l KyJabTypH. Bucoka e(peKTUBHICTh BUPOIIYBAaHHSI KYKYPYA3H Ha CHIIOC B CyMIllli 3 CO-
€ro pocsrayta B Yexii i CnoBauumHi; cepeaHs BpokaiHicTh 11 3eJeHoi Macu ctaHoBmia 75,8 1 cyxoi
pedosunaM 18,8 T /ra, 30ip cuporo npoteiny — 2,0 1/ra. [TopiBHIHO 3 OMHOBHIOBUMH TOCIBAaMHU KyKY-
pya3u BMICT Oi1Ka B Kopmi 301mbmuBes Ha 39,5 % [1-2].

3a nanumu akanemika A.O. babuua [3] BctaHOBiIEHO, 0 €(PEKTUBHICTD 3MIMIAHUX Ta CyMiCHUX
MOCIBiB B OCHOBHOMY 3aJIC)KHTh BiJl IPYHTOBO-KIIMAaTHYHUX YMOB. I3 247 mpoBeneHux AOCHiAIB ypo-
JKaHICTh 3MINTAHUX Ta CYMICHHX ITOCIBiB OyJia BHUIIOIO (a00 OJHAKOBOIO) MOPIBHSHO 3 OJHOBHIOBUMU
nociBaMu Kykypya3u y 81 % mocniais i Mmenmoro —y 19 % nocmnizis.

VYposkaliHicT 3e7eH0i MacH 1 1i SKiCTh MOMITHO MiJBHIIYIOTHCS 38 CyMiCHOTO BHPOIIYBaHHS KOP-
MOBHUX KYJIBTYpP. Y CYMICHHX ITOCiBaxX POCIMHH OUJIBIIT TOBHO BUKOPHCTOBYIOTH OCHOBHI (DaKTOpH poc-
Ty 1 PO3BHUTKY, 3aBASKHA Pi3HUM IMOTpeOaM, MO0 BMICTY €IEMEHTIB JKMBJICHHS Yy IPYHTI 1 BOJIOTH.
Haii0inpm nommpeHi cyMicHiI OCIBU KyKYPYA3H 1 COPro, KyKypyZA3H 3 CyJaHCHKOIO TPaBOO, KYKypy-

© I'pa6oscbkuii MLB., 2018.
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137 3 COHSITHUKOM. CyMiCHE BUPOIIyBaHHS KYKYPY/I3H 1 COPro Ja€ MO3UTUBHHUNA pe3yiabTaT HE TUTBKU
3a OTPUMaHHsI BPOKAIO 3€PHA, aJie TAKOXK 1 B TUX BUIAIKaX, KOJU BOHH BUPOIIYIOTHCS 7Sl OTPUMAaHHS
CHJIOCHOI MacH [4-5].

Opwiero 3 pobIeM il Yac BUPONTYBaHHS KYKYPYI3H 1 COPTO IIyKPOBOTO B CyMICHHX ITOCiBax €
Te, 1110 BOCKOBA CTHIJIICTh 3€PHA y COPro Hactae mi3Hime Ha 7—10 i Oinbiie Ai0 MOPIBHSIHO 3 KYKypy-
n3o010. Tomy 3a paxyHOK migdopy Oinbin misHbOCTUTIIOTO TiOpuga kykypyasu (PAO 500) abo 3mi-
MIEHHIO CTPOKIB CIBOM B CYMICHUX TOCIBaxX 3 COPro IyKPOBHM, MOXJIMBO TOCSTHYTH HPAKTHIHO OJI-
HOYACHOTO 30MpaHHS IIUX KYJIbTYp Y a3y BOCKOBOI CTHUTIIOCTI 3epHa.

AHaJji3 ocTaHHiX gocaimkeHb i mydaikauii. [TomupenHs copro y cilbCbKOTOCTIONAPCHKOMY BH-
POOHMIITBI OB’ I3aHO TIEPIIT 32 BCE 3 TAKMMH MOTO I[IHHUMH BJIACTHBOCTIMH SIK TIOCYXO- 1 JKapOCTiii-
KicTh. Ll KymbTypa 3MaTHa BUTPUMYBATH BHCOKI TEMIIEPATYPH 1 TPUBAJ MOCYXH, 3TyOHI IJIS 1HIITHX
3JIaKOBUX KYJBTYp, BKIIOUAIOUU KYKYypya3y [6—7].

[IpoTe HexoIiKOM BUKOPHCTaHHS OJHOBUIOBHUX IOCIBIB COPro SIK CHPOBHHU JJIS 3arOTiBJIi CHIIOCY
€ XIMIYHUI CKJIaf, 30KpeMa, MEHIITHI BMICT MPOTEIHY Ta BUIIHMK KIITKOBHHHU, ITOPIBHSHO 3 KYKYpY-
n3o010. ToMy BapiaHTOM BHpIIIEHHS Li€l CUTYyalii € BUPOOHUITBO HE KYKYpYyI3SHOTO, a KOMOIHOBaHO-
r0 BapiaHTa 3aroTiBii CHJIOCY KyKYPYA3H W LIYKpPOBOTO COPro, IO Aa€ 3MOTY HiABHUIIUTH B 3€JEHIN
Maci BMICT MPOTEiHY, a TAKOK 3MEHIIINTH BMICT KIITKOBHHH [8-9].

CTpoKH ciBOM KYKYpYI3U Ta COPTro MyKPOBOTO BU3HAYAIOTH iX 0i0JI0TiuHI 0cobauBoCTI. Bix cTpo-
KiB CiBOM 3aeXaTh yMOBH POCTY 1 PO3BHUTKY KyJIbTYp, NOBHOTA, APYXKHICTh i CBOEYACHICTb CXOMIB,
TEMITH POCTY POCIIHH, a TAKOXK piBeHB Bpoxkaro. [1ix gac BHOOPY CTPOKIB CiBOM y BCiX 30HaX HEOOXiz-
HO BPaxOBYBAaTH I'PYHTOBO-KJIIMAaTHYHI YMOBH, TEMITH HAPOCTAHHS TEMIIEpaTypH IMOBITPS 1 IPYHTY, iX
PIBHOMIPHICTb, CTPOKHM 1 4acTOTY 3aMOPO3KiB, 3arajbHy TPUBAIICTh 0€3MOPO3HOTO MEPioay, a TAKOX
Oionoriyni 0co0MMBOCTI BUpoLTyBaHUX Ti0puais [10-12].

l'omoBHUM (hakTOpOM, 1110 BH3HAYAE ONTUMATILHUIN CTPOK CIBOM, € TeMIlepaTypa IpyHTy Ha TJIHOHU-
Hi 3aropTaHHs HaciHHs. TerIOBHHA PeXUM IPYHTY AJSL POCTY KyKYPYA3H Ta COPro LyKPOBOTO Y Bec-
HSTHUI Tiepio Mae Oible 3HaueHHS, HiK TeTJIOBUH PEXUM TOBITPs, OCKIIBKH Il HHOTO HE XapaKTe-
PHI Taki pi3Ki KOJTMBAHHS TEMIEPATYPH, K i1 aTMochepHoro mosiTps [13].

Ha xopmoBi 111711 ¢iBOY KyKypya3u HEOOXiTHO PO3MOYHNHATH HA TIOYATKY PEKOMEHIOBAHUX PaHHIX
CTPOKIB 1 3aKiHUyBaTH B ONTHMalbHI [14]. 3a paHHIX i ONTUMAIBHUX CTPOKIB CiBOM Jpyra MOJOBHHA
BereTallii — I[BITIHHS—ITOYaTOK ITOBHOT CTUTJIOCTI CKOPOUYETKCS, a 32 IMi3HIX — IOMITHO TOJIOBKYETHCS,
BHACJIIIOK YO0 3¢pHO (POPMYETHCS 3a MEHII CIPHUATIMBUX YMOB, HIXK 3a PaHHIX CTPOKIB. Y Apyrii
MOJIOBUHI BereTallii cepeHb01000Ba TeMIeparypa 3Ha9YHO 3HIKYETHCS. [HTEHCUBHICTh COHSYHOI pa-
Jiarii 3MEHIIYEThCS, MiABUINYETHCS BiTHOCHA BOJIOTICTh TOBITPS, IO MPU3BOAUTH JO MOTipIICHHS
MIPOIIECIB MTEPEMIITICHHS IIACTUYHUX PEUYOBHH 13 3€JICHMX OpPTaHiB IO 3€pHA 1 MOCIA0ICHHS IHTEHCHB-
HOCTi (hoTocuHTe3y [15-16]. BogHoUac mi3HiIIl CTPOKH CiBOM CIIPHUSIOTH ITiIBUIIICHHIO PO TyKTHBHOCTI
CEPETHLOCTUTIIHX 1 CEPEIHBOMI3HIX TIOPHU/IiB, III0 O0OYMOBJICHO 1X TEHETUYHOKO MPUPOIOF0, TIOJJOBKEHIC-
TIO MXK()a3HHX TIEepiofIiB 00 MPOSIBOM PEMOHTAHTHOCTI.

binpmricte mocmimgaukiB [17-20] BiaMidarOTh, MO ONTHMAIBHAM CTPOKOM CIBOM KYKYpPYA3H CIIiI
BBaXKaTH 4ac, KOJIM TeMIlepaTypa IPyHTY Ha INIMOWHI 3aropTaHHs HaciHHS craHoBuTh 10-12 °C, a mans
copro ykposoro 12—14 °C. 3a takoi TemMnepaTypHu CTBOPIOIOTHCS HaHOUIBbII CIIPUATINBI YMOBH JAJIS
MIPOPOCTAHHS HACIHHS 1 OTPUMAaHHS JPYKHIX CXOMIB. 3a BUCOKUX TEMIIEPATyp ITiJl Yac BEreTarii poc-
JIMHU TyXe TePerpiBaloThCs 1 CYTTEBO MOCTA0MIOETHCS POTOCUHTES, JUXAHHS TOCUITIOETHCS 1, SIK Ha-
CIIIJIOK, POCTIMHHU BTPAvaloTh OpraHiuHy PeYOBUHY.

3MimmaHi MOCiBU KyKypyI3H i3 CO€I0 TIOYNHAIOTH CisITH, KOJIH CEPEeIHROA000Ba TeMIIeparypa IpyH-
Ty Ha TuouHi 10 cM mocsrae 10-12 °C [21]. CiBOy 3MmimmaHux Ta CyMiCHUX IOCIBIB KyKypYA3H 3 Pi3-
HUMU KyJbTYypaMH Ha CHJIOC JOIUTHPHO POBOJUTH B KiHII KBIiTHS a00 Ha MOYATKY TPaBHS, KOJIU IPYHT
nmobpe nporpieTses [22].

[IpoTe Ha CHOTOMHI TPAKTHYHO BIACYTHS iH(MOPMAITIS TIPO TPUBATIICTH IPOXOHKEHHSI OKpeMuX (a3 po-
3BUTKY 1 BEreTaliiHoOro Mepiofy KyKypyI3H Ta MPOIyKTHBHOCTI CYMICHHX HOCIBIB 3 COPTO IIyKPOBHM.

MeTtoo pociix:keHb 0yJ0 BU3HAUYEHHs BIUTUBY CTPOKIB CiBOM KyKYpYA3H Ha PiCT, PO3BHTOK POC-
JIUH, TPUBAJIICTh MIK(A3HHUX MEPio/IiB Ta MPOIYKTHBHICTh Y CYMICHHX IOCIBaX 3 COPIo I[yKPOBHM.

Marepias i MmeToquka qocaiakensb. [10J160B1 JOCTiIM TPOBOIUIN B yMOBaX JOCIITHOTO Tosist bi-
JIOLIEPKIBCHKOTO HAIlIOHAJIBHOTO arpapHOro YHIBEpCHUTETY, sike po3mimeHe B LlenTpansHomy Jlicoctemy
Ykpainu.
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[pyHT HOCHIAHOI MiMSHKM — YOPHO3EM THMIIOBHMI BHJIyTYBaHMH, CEPENHLOIIIMOOKUN, MaJoryMyc-
HUH, rpyOONUITyBaTO-IErKOCYTIMHKOBUN Ha KapOOHATHOMY Jjieci. BMicT KpymHOTo My B OpPHOMY
mapi 49,9-58,3 %, dizwanoi rimwan 30,6-34,4 %, myny 18,7-24,2 %, nicky 9,9-19,4 %.

ArpoxiMidHa XapaKTepUCTHKA IPYHTY: BMICT Tymycy (3a Tropiamm i Kononororw) 3,5-4,2 %, azory,
110 JIeTKO rigpornizyerses (3a Kopudingom) — 90-120 Mr/kr rpyHTy, pyxomoro ¢ochopy i 0OMiHHOTO
kanio (3a Yupukosum) Bimnosiguo 130-160 i 120-130 mr/kr rpyHTy. IpyHT AOCTIAHOTO MO Mae
cepeaHio HiTpudikauiiny 3aaTHicTh 2-3,5 Mr Ha 100 r a0COMIOTHO CyXOro IPYHTY, CepeaHbo3ade3-
neyeHuit Baosumu popmamu P,Os 1 K,O Biamosiauo 0,061 1,44 %.

Hocnimxenns npoBoguau B 2014-2016 pp. 3 HACTYIIHUMH CTpOKaMH CiBOM KyKypya3u: 1) omHoua-
CHO 3 COpPro IyKpPOBUM; 2) y a3y CXOIiB cOpro mykpoBoro; 3) y ¢a3zi 2-3 JUCTKIB Y COPTo IyKPOBOTO;
4) y da3i 4-5 TUCTKIB Yy COPro IyKpoBoro. Y AOCIIil BUCiBaiu riOpua Kykypya3u Mownika 350 MB B
cyMicHHX TociBax 3 ribpumom copro mykposoro Jlosicra. CriBBigHomeHHs psakiB 2:2. Ilepmwuit
CTPOK CiBOM MPOBOJMIIH, KOJIH cepeaHb01000Ba TeMIlepaTypa IpyHTy Ha rmbouHi 10 cM nmocsarana
10-12 °C, pemty 3TiTHO 31 CXEMOIO TOCITi Y.

[Nonepenuvk y mocmiai — cos. [ToBropHicTs y gocmini — 4-paszosa. [Inoma gingaku — 39,2 M, 06JTIKO-
BOi — 19,6 M°, PO3MIIIICHHS AUISTHOK TOCITIIOBHE, METOJIOM CHCTEMATHUYHOI PeHAOMI3allil. ArpoTeXHiKa B
JOCITiaxX BiAMOBiAaIa 3ararbHONPHHHATIH 11 LerTpansHoro Jlicocteny Ykpainu, KpiM JTOCIiHKyBaHUX
(haxTopiB. METOIUIHOIO OCHOBOIO €KCIIEPUMEHTAIBHHX JOCTIKEHD OyiH “MeToanka MpoBeIeHHS T0C-
niaiB 3 KopMoBHPOOHHUITBA [23], “OCHOBM HAYKOBHUX JOCIIKEHb B arpoHoMii” [24]. 30upaHHs BpoxKato
TIPOBOTMITN TTOUTSTHOYHO Yy (ha3y BOCKOBOI CTHTJIOCTI 3epHA KYKYPYI3H 1 COPTro ITyKPOBOTO.

OcHOBHI pe3yJabTaTH A0CTiI:KeHHs. B3aeMHUI BIUIMB COPTo I[yKPOBOTO 1 KYKYPYA3H B CYMICHUX
MociBax 3aJieKUTh BiJl CTPOKIB CIBOM IPYyroro KOMIOHEHTa 1 3MIHIOETHCS MPOTATOM BEreTarlii mif
BIUIMBOM HABKOJIMIIHBOT'O CEpelOBHINA. 3a pe3ylbTaTaMd HPOBEACHHUX IOCTIHKEHb Ha TPHUBANICTh
Mik(a3HOTO Mmepioy ciBOa—CX0IU POCIMH KYKYpPY/A31 3HAYHHH BILUIUB MaJld T1IPOTEPMIiuHI YMOBH. 3a
OJHOYACHOI CiBOM cOpro LyKpoBOTo i KyKypyn3u (1-i cTpok ciBOM KyKypya3u), B POKH TOCTIKEHB,
cepeIHbOI000BI Temneparypu IpyHTy Ha raubuni 10 cm Oymu B mexax 11,6-13,6 °C, a KinbKicTh
OmajiB craHOBHJA 5,6—8,4 MM, II0 CIPHUSJIO 3aTPUMII IMOSIBI CXOMIB KYKYPYI3H MOPIBHSIHO 3 O1JIBIII
MI3HIITMIMHA CTpOoKaMu ciBou (tabi. 1).

Tabnuns 1 — Bniius rigporepMivHMX YMOB HAa TpUBAJTicTh Mizkga3Horo nepiony ciB6a—cxoau KyKypyA3u y cyMiCHUX
NOciBax 3 COPro HyKpoBUM

Ctpok ciBOu TpuBauicts, 1io, g:?:ﬁgiiﬁ%rfffé KinekicTs onamis, MM

KYKypyASH® | cepertie 3a 3 pokit [Tt T 015 T | 2016p, | 2014p. | 2015p. | 2016p.
1 10 13,6 13,2 11,6 8,4 5,6 6,5
2 9 14,7 14,9 14,1 18,2 23,1 20,4
3 9 15,3 15,8 15,2 21,4 8,3 23,5
4 8 16,1 17,2 16,4 38,7 5,6 18,9

Ipumitka. * — 1) ogHOYacHO 3 cOpro IyKpoBUM; 2) y a3y cxoaiB copro mykpoBoro; 3) y ¢asy 2-3 nIuCTKiB y copro
LyKpoBoro; 4) y a3y 4-5 NTUCTKIB y COPro IyKpOBOTO.

3a ciBOU KyKypya3u y a3y cxoniB Ta y a3y 2-3 JIHUCTKIB COPro LyKpOBOTO, 338 paXyHOK Kpaloi
BOJIOT03a0€3MEUEHOCTI Ta BUIIOI TEMIepaTypu IPYHTY, TPUBANICTh MEpioAy ciBOa—CXOAUW CKOPOTH-
jack 10 9 1i6. MiHiMalbHI 3HaYeHHs 0yJI0 OTPMMAaHO Ha BapiaHTI 3a CiBOM KyKypym3u y dhaszy 4-5 nu-
CTKiB (4-# CTPOK CiBOM) Y COpPro IIyKpOBOTO — 8 1i0.

B cepenHbOMYy 3a pOKH JOCTIPKEHB 32 OJTHOYACHOI CIBOM IIUX KYJIbTYpP MOJIHOBA CXOXKICTh HACIHHS
KyKypym3u ctaHoBmia 78,3 %, mo Ha 1,5, 2,9 1 5,2 % MeHIIe MOpiBHAHO 3 HACTYITHUMH CTPOKAMH Ci-
BOU (pumc. 1).

Mix TemmepaTypolo IpyHTY Ha riuoOuHi 10 ¢M 1 MOTBOBOIO CXOXKICTIO HACIHHS KYKYpPYA3H iCHY€
BHCOKA KOpeJsIliitHa 3anexHicTh (r=0,95), a Mk KUIbKICTIO ONIaJIiB 1 MOJILOBOK) CXOXKICTIO 3aJI€KHICTh
Mae cepenHii mposiB r=0,56 (puc. 2 1 3).

3MEHIIIEHHS KOPEIAIIIHOI 3aJIeKHOCTI MiXkK MOJILOBOK CXOXKICTIO 1 KUTBKICTIO OIAiB MOSCHIOETh-
csl THM, IO B JaHOMY BUIAJKy HE BpPaxOBaHO BOJIOr03a0e3MeUYeHiCTh IPYHTY Ha Mepion ciBOH. 3rigHo
3 JaHUMU HAIMUX JAOCIIPKEHb Ta IHITHX BUCHHX, MK BOJIOr03a0e3IeUeHICTIO TPYHTY Ta TMOJILOBOIO
CXOXICTIO HAaCIHHS KyKypy/I3H iCHY€ BUCOKa ITO3UTHBHA Kopermis Ha piBHI 1=0,92-0,96 [25-30].
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84 83,5

OpHoYacHo 3 copro y $asy cxopis copro y dasy 2-3 nauctkis y y dasy 4-5 nuctkis y
LYKPOBUM LLlyKPOBOrO COpro LlyKpoBOro COpPro LyKpoBOro

Puc. 1. [loboBa cxo:kicTh HACIHHS KYKYPY/A3H 3aJI€KHO Bi/l CTPOKIB ciBOH
Y CYyMiCHHUX IOciBax 3 copro nykpoBuMm, %, (cepene 3a 20142016 pp.).

84

y=1,3572x + 60,557 ®
83 R2=0,9511 /

81 z
80 /
; [
. J

77 T T T 1
0,0 50 10,0 15,0 20,0

Puc. 2. KopeasiniiiHa 3a/1eskHicTh Mi’k TeMIepaTypolo IpyHTY
Ha riau6uHi 10 cM i M0Jb0BOI0 CXO0KICTIO HACIHHA KYKYPYI3H.

84

83

82 y =0,2489x + 76,58
R? = 0,5594
<

81

80
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0,0 5,0 10,0 15,0 20,0 25,0

Puc. 3. KopeasiiiiHa 3ae:kHicTh MizK KiTbKIiCTIO onajiB i mo,ib0B0I0
CXOKICTIO HACIHHA KYKYPYI3H.

Bonoricth, Temriepatypa IpyHTY Ta MOJIBOBA CXOXKICTh HACIHHS € MPUPOTHUMH (paKTOpaMu, L0
3HAYHO BIUIMBAIOTh HA TPUBAIICTH BET€TAI[IIHOTO MEPIOy CUILCHKOTOCTIONAPCHKIX KYIBTYP.
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[TpoxomxkenHs da3 pocTy i PO3BUTKY Ta 3arajlbHa TPUBAJICTh BETETAIIMHOTO MEPioay KyKypyI3u
3aJeKaTh Bil CTPOKIB CiBOM B CyMiCHHUX IIOCiBaX 3 COPro LyKpoBHM. Tak, TpHBaJicTh Mix¢a3zHOTro
nepionay cxoau — 6—7 aucToK B riopuaa Monika 350 MB 3a nepiiioro ta Ipyroro CTpokiB ciBOU crta-
HoBHIIA 28 1110, a 32 HACTYIIHHUX CTPOKIB CIBOM CKOPOTHJIACK 110 26 mi0 (Tabi. 2).

Tabmuns 2 — TpuBanicTs Mizk(pazHUX MepioAiB y copro HyKpoBoro i KyKypyasu B CyMiCHHX MoOciBaXx,
(cepenne 3a 2014-2016 pp.), 1i6

da3za pocTy i pO3BUTKY POCIHH
. . BUKHJIAHHA
Ctpok ciBou cinGa cxom 6—7 TUCTKIB — BonoZT[eﬁ MOJIOYHA — | CXOJHU — BOC-
KyKypya3u™* - BUKHIaHHS BOCKOBA CTUT- | KOBA CTHIJICTb
cxXoau 6—7 JINCTKIB o MOJIOYHA CTHUI- .
BOJIOTEH . JCTB 3€pHA 3epHa
JIICThb 3€pHA
OaHOYACHO 3 COPTO LyK- 9 24 35 35 30 127
pOBHM /10 /28 /33 /31 /23 /115
Y (asy cxoxis copro uyk- 9 24 38 35 30 127
PoBOTO /s 28 /33 /33 /23 /116
y hasy 2-3 mucTKiB y cop- 9 24 38 35 30 127
T0 LIKPOBOTO /o /26 /33 Ien /23 /116
y (asy 4-5 1ucTKiB y cop- 9 24 38 36 30 128
T0 HYKPOBOTO /s /26 /34 /34 /23 /117

HpHMiTKa. *—B YHCCIIBHUKY COPro HyKpoB€, B 3HAMCHHUKY — KYKYypy/J3a.

TpuBanicTs nepiogy cXoau—BOCKOBA CTUTIIICTh 3€pHA y KYKYPY/I3H 3a IEpIIOro CTPOKY CiBOM cTa-
HoBmia 115 mi0, apyroro i Tpetsoro — 116 116, yerBeproro — 117 ni6. 30iabIIEHHS TPUBAJIOCTI BEre-
TaIiHOTO TIEPiOy B OCHOBHOMY CIIOCTEPITrajioch B Mepion 6—7 JUCTKIB — MOJIOYHA CTHTJIICTh 3€pHA.
Boanouac TpuBanicTh nepiogy MOJIOYHA — BOCKOBA CTUTIIICTh 3€pHA 3aIMIIaach 0e3 3MiH — 23 1o0wu.

TpuBamicTh BereraliiiHOro mepiogy ridpuga copro Iykpooro Jloeicta Oyia O0JHaKOBOKO
(127 ai0) i nuiiie 3a 4ETBEPTOIr'O CTPOKY CIBOM KYKYPYI3H 301JIBIIMIACS HA OJHY 100Y.

3Bakarouu Ha Te, 10 BOCKOBA CTUTJIICTh 3€pHA Y COPro LyKPOBOI'O HACTAE B CEPEIHHOMY Ii3HIIIe
Ha 7 110 MOpiBHSHO 3 KyKypYZA3010, 32 PaxyHOK 3MillIEHHs CTPOKIB CIBOM B CyMICHHX IIOCiBaX OCTaH-
HBOT'O KOMIIOHEHTA, MOXKITBO JIOCSTHYTH OJTHOYACHOTO 30UpaHHs IIUX KYIbTYp V a3y BOCKOBOI CTH-
TJIOCTI 3epHa.

Ilpu 3MmimIeHH] CTPOKIB CIBOM KYKYpYA3M Y CYMICHHX MOCIBaX 3 COPro LyKPOBHM, APYTHHA KOMIIOHEHT
CYMIIII BIDIMBAE HE TUTHKU HA 3MIHY TPHUBAJIOCTI BETETAIIHOTO TIEPioy, a i Ha (hOpMyBaHHS OlOMETPHIHIX
Ta MOP(OJTOTYHMX [TOKA3HHKIB Y KYKYPYI3H.

Ha mouatky Beretarii (y a3y 6—7 TUCTKIB) B3a€MOBITHOCUHH y COPTO I[yKPOBOTO 1 KYKYPYA3H €
CIPUATIAMBUMH JJIs1 000X KynbTyp. B mepion iHTEHCMBHOrO HapocTaHHS OioMacu 000X KOMIIOHEHTIB
(y a3y BUKHIAHHS BOJIOTI Y COpro Ta (OpMYyBaHHS 3epHA Y KYKypYJ3H), POCIHHH B3aEMHO TPHUTHi-
YYIOTh OJMH OJHOT0, KOHKYPYIOUH 32 BOJIOTY 1 ITOKMBHI pEUOBHHU. B 11e#i mepion cyTTeBUii BIUIMB Ha
PICT 1 pO3BUTOK POCIHH MaJll CTPOKH CiBOM KyKypYA3H.

Ha mouaTky pocTy i pO3BHTKY COPro IyKpoBOro i KyKypya3u (¢da3za 6—7 JHCTKIB) CTPOKH CiBOH
OCTaHHLOTO KOMIIOHCHTA CYMIIlli CYTTEBO HE BIIUBAIN HA BUCOTY POCIHH (Ta0I. 3).

Tabmuns 3 — JuHamika 3MiHH BHCOTH POCJIMH COPro IYKPOBOTO0 i KyKypya3u, (cepenue 3a 2014-2016 pp.), cm

®aza pocTy i pO3BUTKY POCIHH
Crpok ciBOu
KyKypyasu* 67 LBITIHHS | MOJIOYHA CTHI- | MOJIOYHO-BOCKOBA | BOCKOBA CTHI-
JHCTKIB* | BOJOTEH JicTh 3epHa CTHTJICTH 3epHa nicTh 3epHa

50,3 201,2 271,9 285,3 293,6
OAHOYACHO 3 COPTO LyKPOBHM 53.6 219,1 2347 2371 240,7
. 50,6 201,6 272,8 285,9 294.5
Y basy cxonis copro uyKposoro 532 218,7 232,9 236,2 2385
y a3y 2-3 JUCTKIB y COPro IIyKPOBOTO 20,8 202,1 273,3 286,0 294,7
53,1 217,2 232,1 235,4 238,2
y bazy 4-5 NUCTKIB y COPro IyKpOBOIro SL1 202,3 273,6 2864 295,1
52,9 216,8 231,5 235,0 2374

HpumiTka. *— nepumii paaoK copro IyKpoBe, APYTUil — KyKypya3a
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et mokazamk cranoBuB 50,3-51,1 cM y copro 1mykpoBoro ta 52,9-53,6 cM y Kykypymsu. Tooto
3a BHCOTOI POCIHHH KYKYPYA3HU OyJIM BUIIIMMH 3a COpro mykpose Ha 3,5-5,6 %. AHamnoriuHa TeH/ICH-
1Iis crocTepiranack y B (ha3y LBITIHHS BOJIOTEH.

3 ¢a3u MOJIOYHOI CTUTIIOCTI 3€pHA CIIOCTEPITAETHCS 3BOPOTHA TCHACHIIISI: POCIMHU COPIO ITyKPO-
BOro Oyny BUIMMH 33 KyKypya3y Ha 12,3-19,7 %, na Bcix BapianTax gociigy. ¥ a3y BOCKOBOi CTH-
TJIOCTI 3€pHa, KOJIM PICT POCIHMH y BHCOTY 3aBEPIIYETHCS, HAWOUIBIA BUCOTA POCIMHU KyKYpyA3H Oy-
Jla Ha BapiaHTax, IO BUCIBAJIM OJHOYACHO 3 copro mykpoBuM (240,7 cM), a HAHIKYNMHA — 33 YETBEp-
TOTO CTPOKY ciBOM (237,4 cm).

VY copro myKpoBOTrO HaBMAaKW HaHOINbII BHCOKOPOCHi POCIMHHU OylM Ha BapiaHTi YETBEPTOTO
CTPOKY CiBOM KyKypym3u (295,1 cm), a HafimeHi 3a nepmoro (293,6 cm). Lle noscHI0eThCs 3aTiHEH-
HSIM POCITHH KYKYPY/3U COPro IYKPOBHM 3 TIOYATKOBHX €TaIliB POCTY 1 PO3BUTKY, OCOOJIMBO 32 OiIbIll
Mi3HIX CTPOKIB CiBOM KYKYpYZA3H Y CyMiCHUX IOCiBax.

3anexHO BiJl CTPOKIB CiBOM KYKYpPYI3U B CTPYKTYPi BPOXKAr0 CYMICHHX TOCIBIB 3 COPro IyKPOBHM
BHXI1J KauaHiB cTaHOBUB Bix 39,2 mo 40,4 %, a BojoTeit copro mykpoBoro — 16,3-16,7 % (tabi. 4).

Tabmuns 4 — CTpyKTypa Bpo:Kaio CyMiCHHX MOCiBiB COPro IyKpoBOro i KyKypyA3H, 3 OAHi€l poc/MHH, (CepeHe 3a
2014-2016 pp.)

. Bwmicr Bij 3arajabpHOI Macu
Ctpok ciBOu - - =
KyKypy/I3H JIUCTKIB creden KavyaHiB BOJIOTEM
r % r %0 r %0 r Yo
| 81,8%* 11,4 5184 71,9 - - 120,5 16,7
148,6 14,1 479,3 45,5 425,0 40,4 - -
’ 82,1 114 521,3 72,2 - - 118,4 16,4
146,2 14,1 476,3 45,8 416,4 40,1 - —
3 82,3 11,4 520,8 72,2 - - 118,1 16,4
145,1 14,1 4747 46,2 408,6 39,7 - -
4 82,8 114 523,4 72,3 - - 117,8 16,3
143,8 14,3 468,7 46,5 394,8 39,2 - -
HIP 5 7,8 5,7 4,9 5,2

HpumiTka. *— nepummii paaok copro IyKpoBe, APYTUuil — KyKypya3a.

[Ipu 3MimmIeHHI CTPOKIB CiBOM KYKYPYI3U BiJ MEPIIOTO A0 YETBEPTOTO BIAMIYAETHCS 3MEHITICHHS
yacTku kavaHiB 3 40,4 10 39,2 % Tta 3poctaHHs yacTku credna 3 71,9 no 72,3 %, npu nipoMy 3arajibHa
Maca OJIHI€l POCIIMHH KYKYPYA3W TaKOXK 3MEHITyeThes Ha 2,3—4,7 %. YacTka MHuCTS KyKypyaA3H, 3aie-
JKHO BiJ] CTPOKIB CIBOM, 3aJTUIIIAETHCS MPAKTUIHO HEe3MIHHOIO — 14,1-14,3 %, aye 3MeHIITY€eThCS iX Ma-
ca 3 148,6 r 3a nepmioro cTpoky ciBou 1o 143,8 r 3a yeTBepTOTrO.

Y pocivH COpro IyKpOBOTO YacTKa JIMCTKIB 1 BOJIOTEH Oyia mpakTU4HO ofHakoBoo 11,4 % i
16,3-16,7 %, a maca Ta yacTka cTeOes 30LIbIIYEThCSA BiJ IEPIIOro 0 YETBEPTOro CTPOKY CiBOM 3
71,9 mo 72,3 % 13 518,4 mo 523,4 r. lle MOSCHIOETHCS OLTBIIT IHTCHCHBHUM PO3BUTKOM POCIIHH COPTO
IyKPOBOTO Ta OLIBIINM MPUTHIYEHHSIM HUMH KYKYPYA3H 3a TPETHOTO 1 Y4eTBEPTOTO CTPOKY CiBOH.

B cepenubomy 3a 2014-2016 pp. HaHOLIBINY YPOKaWHICTh 3€JICHOT MacH CYMICHI IOCIBH KYKYpY-
I3 3 COPro MyKpoBHM (hopMyBaJId y BapiaHTi TPEThOTO CTPOKY CiBOM KyKypyms3u — 79,4 T/ra, Haii-
MeHIy — y nepiomy — 78,4 1/ra (Tadun. 5).

Tabnus 5 — YpoxkaiiHicTh 6ioMacu copro HykpoBoro i KyKypya3u B CyMiCHUX MOCiBax 3aJIeAKHO BiJl cTPOKY ciBOM
APYroro KOMIIOHEHTA, T/Ta

Crpoxk ciBOM KyKypyI3H 2014 p. 2015 p. 2016 p. Cepenne
OJIHOYACHO 3 COPro IYKPOBHM 90,5 56,3 94,2 80,3
y a3y cxo[iB copro IyKpoBOro 89,3 55,6 93,2 79,4
y ¢a3y 2-3 TUCTKIB y COPro IyKpOBOr0O 88,6 54,5 92,8 78,6
y a3y 4-5 TUCTKIB y COPro IyKpOBOro 83,1 48,5 89,0 73,5
HIPy 5 1,9 1,6 2,0

SIKIIO OIiHIOBATH BPOXKaWHICTh 3€JICHOT MacH 3a CTPOKaMHM CiBOM KYKYPY/I3H, B POKHU JOCIIIKCHb,
TO ICTOTHOI pi3HHLI MiX BapiaHTaMH He crocTepiraerbcs (pisauis B mexkax HIPys). JocToBipHi nani
YPpO’KaltHOCTi 3eJIeHOT MacH OTPUMAHO TUTBKU 332 YETBEPTOTO CTPOKY CiBOM KYKypyI3u. Alie, B cepea-
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HBOMY 32 TPU POKH, MOKA3HUKH YPOKAWHOCTI MPH IbOMY MaJIl MiHIMaJIbHI 3Ha4eHHS — 73,5 T/Ta, Mo
Ha 6,9-9,2 % MeHIIe MOPIBHSHO 3 IHITUMH BapiaHTaMU JOCHTITY.

[Ipu 3MimIeHHI CTPOKIB CIBOM KYKYPYI3U B CYMICHHX ITOCIBaX 3 COPTroO IYKPOBUM BiIMIYa€THCS Te-
HICHIIIS 10 3MEHIIICHHSI BPO>KaHOCTI 3€JIEHOT MacH BiJ IEPITIOro /IO Y€TBEPTOTO CTPOKY CiBOM.

BucnoBku. TpuBanicts Mik(a3HOTO mepioay ciBOa—CXOAM Ta MOJILOBA CXOXKICTh HACIHHS KYKY-
PYA3U Y CYMICHUX MOCIBaxX 3 COPTO LYKPOBHM 3aJI€XKHUTh BiJ T1IPOTEPMIUHMX YMOB POKY Ta CTPOKIB
ciBOn. Mixk TemrepaTyporo IpyHTy Ha TyOnHI 10 ¢M 1 TOTBLOBOIO CXOXKICTIO HACIHHS KYKYPYI3H ic-
Hy€ CHJIbHA KOpeIIiiHa 3ai1ekHicTh (r=0,95) a Mk KiJTbKICTIO OTIaiB 1 TIOJHOBOIO CXOXKICTIO 3aJIeK-
HICTh Ma€ cepeHiil mposs r=0,56.

TpuBanicTh BereTariitHoro nepioay KyKypya3H, B CyMICHUX TOCIBaX 3 COPro IyKPOBHM, 301JIBIITY-
€ThCs Ha 1-2 moOW Bim MEPIIOr0 CTPOKY CIBOM IO YETBEPTOTO, @ Y COPro MYKPOBOTO 3ATHINAIHCH
npakTHaHO 0e3 3MiH (127-128 1i0). 32 paxyHOK 3MIIlIEHHsI CTPOKIB CiBOM KYKYPYA3U B CYMICHHUX I1O-
ciBax 3 COpPro IyKpOBUM, MOXUIMBO JOCATHYTH OJJHOYACHOTO 30MpaHHs IUX KYIbTYp Y a3y BOCKOBOL
CTHUTJIOCTI 3€pHA.

BinmiueHo 3MeHIIeHHs: yacTku kadaHiB 3 40,4 mo 39,2 % Ta 3araibHOI Macu OJIHIET POCIUHH Ky-
Kypya3u Ha 2,3-4.7 % i 30inbineHHs yactku credna 3 71,9 mo 72,3 % Bix mepmoro 0 4€TBEPTOrO
CTPOKY CiBOM. Y POCIHH COPro IIyKPOBOTO YacTKa JIUCTKIB 1 BOJIOTEH Oyija MpaKTHIHO OJHAKOBOIO
11,4 % 1 16,3-16,7 %, a gactka creben 30imbIIyeThes 3 71,9 no 72,3 % Bim meprnoro 10 4eTBEPTOTO
CTPOKY CiBOM KYKYpYy/I31 Y CYMICHHX ITOCiBaX.

CriocTepiraerscs TCHACHIIIS 0 3MEHIIICHHS BPOYKAHOCTI 3€JICHOT 1 CyX01 MacH Bij BapiaHTa Iep-
IIIOTO CTPOKY CiBOM KYyKypyA3H J0 YETBEPTOTO, IMPHU ITOMY JTOCTOBIPHOI PI3HHUIT MiX BapiaHTaMH J[OC-
migy He BigmiueHo. ToMy A7l OIHOYACHOTO 30MPAaHHSI CyMiCHUX ITOCIBIB COPTO I[YKPOBOTO i KYKYpY-
J31 Ha cwioc y (ha3sy BOCKOBOI CTUTIIOCTI 3€pHA, PEKOMEHIYETHCS MPOBOAMTU JOO0Ip KOMIIOHEHTIB
CyMIIII 3 BpaxyBaHHSAM iX TPYII CTUTJIOCTI.
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O0ocHOBaHME CPOKOB MOCeBAa KYKYPY3bl B COBMECTHBIX II0CEBAX C COPIo CaXapHbIM

M.B. I'pa6oBckuii

CoueTaHue ONTHMaIbHBIX CPOKOB 110CEBA OTAETBHBIX KyJIbTYp U COCTaB KOMIIOHEHTOB SBIISIOTCS] BaXKHBIMH (DaKTOpamMu
BJIMSTHUS HA POCT, Pa3BUTHE U NMPOAYKTUBHOCTh PACTEHUH B COBMECTHBIX MoceBax. Llenpro ncciaenoBanuii OblIo onpeneneHne
BJIMSIHHSL CPOKOB IIOCEBA HA POCT, Pa3BUTUE PACTEHUH, NPOJODKUTEIHLHOCTh MeX(Da3HBIX MEPHOIOB U NPOAYKTUBHOCTH KYy-
KypY3bl B COBMECTHBIX ITOCEBAX C COPro caxapHbIM. [Ipy 0gHOBpEMEHHOM BEICEBAHHU COPTO CAXapHOTO M KYKYpY3bl IIPOJIO-
JDKUTEIIBHOCTD TIepUoja MoceB—Bexo bl cocrasisiia 10 cyTok. [Ipu moceBe Kykypy3sl B (ha3e BCX0I0B U B (aze 2-3 IHCThEB
COpPro caxapHoOTo, IIPOAODKHTEIIBHOCTD IIEPHO/ia TIOCEB—BCXOABI COKPAaTHIIAch 10 9 cyTok. B cpemnem 3a roasl uccneoBanmit
IIPU OZHOBPEMEHHOM TMOCEBE KYKYPY3bl M COPTO CaXapHOTO MOJIEBast BCXOXKECTh CEMSH KyKypy3bl cocTaBuia 78,3 %, 4To Ha
1,5;2,9 u 5,2 % meHble 10 CPaBHEHHIO CO CIEAYIOIUMH CpoKaMu ceBa. OTMeueHa BBICOKasi KOPPEIILMOHHAS 3aBUCUMOCTD
MEXIY TeMIepaTypoil mouBbl Ha riryouHe 10 cM U moneBoit BCX0XKECThIO ceMsIH KyKypys3sl (r = 0,95) u cpennsas Mexay Ko-
JITYECTBOM OCAJKOB U MOJIEBOI BCxoxecThio (r = 0,56). [IpomomkuTenbHOCTh BETETAMOHHOTO IEPHUOoia KYKypY3bl, B COBMe-
CTHBIX IIOCEBAX C COPro CaXxapHBIM, OT IIEPBOTO CPOKaA IOCEBA JIO0 UETBEPTOTO, YBEIMIUBACTCS Ha 1-2 CYTOK, a B COPro caxap-
HOTO OCTaeTcs mpakTrdecku 0e3 m3meHenuit (127-128 cyrok). Habnromaercss TeHIEHIUS K YMEHBIICHHIO YPOXKAHHOCTH 3€-
JICHOH M CyXOH Macchl OT BapHaHTa IIEPBOTO CPOKa MOCEBA KYKYPy3bl 10 YETBEPTOT0, IIPU STOM JOCTOBEPHOI Pa3sHUILIBI MEX-
Iy BApHAHTaMU OIIbITa HE OTMEYEHO.

KaroueBsle c10Ba: KyKypy3a, COPro caxapHoOe, COBMECTHBIE TIOCEBBI, CPOKHU 1OCEBA, 3€€Has Macca, yporKaiHOCTb.

Substantiation of the corn sowing terms in compatible crops with sweet sorghum

M. Grabovskiy

The combination of optimal crop sowing terms and component composition are important factors that influence the
growth, development and productivity of plants in compatible crops. One of the problems in growing corn and sweet
sorghum in compatible crops is that the wax ripeness of grain in the sorghum occurs 7-10 or more days later than corn.
Therefore, it is possible to achieve practically simultaneous harvesting these crops in the phase of wax ripeness of grain by
choosing late-maturing corn hybrid (FAO 500) or by shifting the sowing terms in compatible crops with sweet sorghum.

The aim of the research was to determine the effect of sowing terms on crop growth, development, interphase periods
duration and corn productivity in compatible crops with sorghum. The research was carried out in 2014-2016 in the
experimental field of the Bila Tserkva National Agrarian University with the following terms of corn sowing: 1.
Simultaneously with sweet sorghum. 2. In the sprouting phase of sorghum. 3. In the phase of 2-3 leaves in sorghum 4. In the
phase of 4-5 leaves in sweet sorghum. In the experiment, the corn hybrid Monica 350 MB and the sorghum hybrid Dovista
were sown. Rows ratio was 2:2. The first term of sowing was carried out when the average daily temperature of the soil at a
depth 10 cm was 10-12 °C, the rest — according to the experimental scheme.

Under the simultaneous sowing of sweet sorghum and corn, the duration of the sowing-sprouting period was 10 days.
Under sowing corn in the phase of the sprouting and in the phase of 2-3 leaves of sweet sorghum, the length of the sowing-
sprouting period reduced to 9 days. On average, over the years of the research under the simultaneous sowing of corn and
sweet sorghum, field germination of corn seeds was 78.3 %, which is 1.5, 2.9 and 5.2 % less compared to the following
sowing dates. A high correlation between the temperature of the soil at a depth 10 cm and the field germination of corn seeds
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(r = 0.95) and the average between amount of precipitation and field germination (r = 0.56) were noted. Duration of the
vegetation period of corn in compatible crops with sorghum increases by 1-2 days from the first sowing term to the fourth,
and the vegetation period of the sweet sorghum remains practically unchanged (127-128 days). Duration
of the period sprouting-wax ripeness of corn grain in the first sowing period was 115 days, the second and the third —
116 days, the fourth — 117 days. The increase in the length of the vegetation period was mainly observed in the period of 6-7
leaves — the milk ripeness of grain.

Depending on the corn sowing terms in the harvest structure of compatible crops with sweet sorghum, the cobs ranged
from 39.2 to 40.4 %, and the sweet sorghum panicles — 16.3-16.7 % from the whole plant. When shifting the corn sowing
terms from the first to the fourth, there is a decrease in the proportion of the cobs from 40.4 to 39.2 % and the increase in the
stem proportion from 71.9 % to 72.3 %, while the total weight of one corn plant also decreases by 2.3—4.7 %. The proportion
of corn leaves, depending on the sowing term, remains practically unchanged — 14.1-14.3 %. In sweet sorghum plants, the
fraction of leaves and panicles was practically the same 11.4 % and 16.3-16.7 %, while the mass and proportion of stems
increased from the first to the fourth sowing period from 71.9 to 72.3 % and from 518, 4 gto 523.4 g.

On average, over the years of research, the largest yield of green mass in compatible sowings of sweet sorghum and corn
was formed in the third-term variant of corn sowing — 79.4 t/ha, the lowest — in the first — 78.4 t/ha. When sowing corn in
different terms in the compatible crops with sorghum, there is no significant increase in the yield of green mass. For the
simultaneous harvesting of compatible crops of sweet sorghum and corn on silage in the phase of wax ripeness of grain, it is
recommended to select the components of the mixture, taking into account maturation groups.

Key words: corn, sweet sorghum, compatible crops, sowing terms, green mass, yield.
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JIIA KPEMHIEBO-KAJTMHOI' O AOBPUBA AGROGLASS STIMUL
HA ITPOPOCTAHHA INIIEHUII O3UMOI B YMOBAX
BOJHOI'O JE®ILUTY

CyTTeBe raqbMyBaHHSI POCTOBHX IPOLIECIB Ta BTPATH BPOXKAIO CLITbCHKOTOCIIOAPCHKUX KYJIBTYD B CBITI BiIOYyBalOTHCS 3
NPUYUHY TTocyX. Bukopucranns OiompenapaTiB Ta KOMIUIEKCHUX AOOPUB MiZBUILYE CTIMKICTh KYJIBTYp 10 aDiOTHYHHX CTpe-
CiB Ta € epCHeKTUBHUM. BioMo, 1110 CrIOIyKH KPEMHII0 HOCHIIIOIOTh PE3UCTEHTHICTh 36PHOBUX KYJBTYD /10 HU3KH HECIIPHS-
TIAMBHX (AaKTOPiB IOBKLLIA. BHUCBITIIEHO MUTaHHS BIUIMBY KPEMHI€BO-KaNiifHOTO J0OpHBa Ha MPOPOCTAHHS HACIHHS Ta MOp-
(oMeTpuUHi MOKa3HUKH MPOPOCTKIB IIIEHAI]I 03UMOi B yMOBaX BOJHOTO Ne(DiIUTY.

JlocmikeH s IPOBOJIMIIM 3 BUKOPHUCTAHHSIM HACiHHS IIIEHHI 03UMOi copTy AHTOHIBKA. [lyisi epenmnociBHOT 00poOKu
HaciHHSI BUKOPHCTOBYBamK no0puBo Agroglass Stimul B koHnenTpamisx 5, 15, 30, 60 m/m.

Bcranosneno, mo no6puBo Agroglass Stimul y kormeHTpaii 5-15 M/ 301IbIIYBaIO0 CXOXKICTh HACIHHS MIICHHII O3H-
Moi Ha 5-6 %, BHCTYNaOUu PEryasTOPOM OCMOTHYHOIO THUCKY B TKaHWHAaX pociuH. B ymoBax BomHoro crtpecy Agroglass
Stimul B ycix HoCIiKyBaHUX KOHLEHTPALISX MPHUBEIO 10 301IbLUICHHSI CHPOi MacH MPOPOCTKIB MaKCUMaJbHO Ha 26,6 % Ta
KopeHiB mireHuri Ha 27,4 %. Cyxa Maca NpOpPOCTKIB IEpeBHIIlyBala KOHTPOJIbHI 3HaYeHHs Ha 16,5 %, a xopeHiB — Ha 69,1 %
3a zii 1ob6puBa B KoHueHTpawisx 5-30 m/n. Haiibinbi edekTrBHO 30i1bIIyBaB JOBXKHUHY IPOPOCTKIB IMILICHHUIII 32 YMOB BOJ-
Horo pedinuty Agroglass Stimul B koHnenTpanisx Bifg 5 1o 30 mi/n. BeranoBneHo, mo KpeMHi€BO-KaniiiHe JOOPHUBO MOCH-
JIIOBAJIO POCTOBI IIPOLIECH, HIBETIOIOYM HETaTWBHUII edekT BoxHoi nempecii. OTpuMaHi JaHI MiATBEPIUKYIOTh Pe3yiIbTaTh
MIO3UTHBHOTO BIUIMBY KPEMHI€BO-KAIIIIHUX HOOpUB HA GOPMYBaHHS NPOIAYKTHBHOCTI 36PHOBUX KYJIBTYD, 1[0 BKa3ye HA IIep-
CIEKTHBHICTH 1X MOAANBIIOTO TOCHIIIKEHHS.

KunrouoBi ciroBa: meHuIst o3uMa, BOTHUN 1edinuT, KpeMHI€BO-KaTiliHe J0OPUBO, PIiCT, PO3BUTOK, CXOXKICTB.

IMocTtanoBka npodaemu. B 30ni Creny po3ramoBaHo 61au3bko 60 % MOCIBHUX TUIONI HAWOIMBII
peHTa0eNbHOI cepell 3ePHOBHUX KYJIBTYp — O3WMOI MIIeHHUIl. Ha picT, po3BUTOK Ta MPOTyKTHUBHICTH
TIIIIEHUITI 03UMOi 0COOJIMBO HETaTHBHO BIUIMBAE aediruT Bosioru. Iim yac amanrarii pociwH 10 YMOB
BOJIHOTO CTpeCy BiOyBalOThCs CyTTEBI (i3ionoro-6ioximMiuHi mepeOya0BH, OB’ 3aHi 31 3MiHOIO CTaHy
MIPOIUXOBOTO amapary, acuMissIii CO,, iI0HHOTO TPAaHCIIOPTY, TEMIIIB POCTY, EKCIpecie€ro (hiToropmo-
HaJbHUX 1HTIOITOpIB, OiocHHTE3y OinKiB. [ arpapHOi iHIYCTpii MOCHIIGHHS CTIHKOCTI POCIWH IO
CTpECIB Ta MiJBUILEHHS X 0iOMPOAYKTHUBHOCTI € MPIOPUTETHUM HANPSMOM JOCITIKEHb, OCKIJIBKH, 32
naaumu FAQO, HailOinbIni BTpaTi BpOKaiB CUIBCHKOTOCIOAAPCHKUX KYJIBTYP 1O BCHOMY CBITY 3yMOB-
JIeH1 TTocyxamMu abo 3aCOJICHHSIM TPYHTIB.

© Koaecnikos M.O., ITamenko FO.I1., 2018.
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AKTHBI3aIisl POCTOBHX IPOIIECIB Ta peatizallis TCHETUYHOTO MOTCHITIATY POCIHUH CTa€ MOYKITHBUM
NIpY 3alpOBa/KEHHI 1HTEHCUBHUX TEXHOJIOT1H 3 BUKOPUCTAHHSIM OlOCTUMYIISTOPIB Ta KOMIUIEKCHUX
no0puB. OcTaHHIM YacoM, pUHOK arpoximii OCBOIOIOTH KPEeMHIEBO-KaJlilHI TOOpHBa, SKi XapaKTepH-
3YIOTBCS CBOEIO TONTI(YHKITIOHATBHICTIO [1, 2]. BomHO9ac, arpoGioioridyHa Jist TAKUX TO0OpHUB HA CilTb-
CHKOTOCHOJAPCHKI KyJIbTYPH OTENEp 3’ ICOBaHA HEJOCTATHBRO, IO TaKOK 00YMOBIIIOE aKTyalbHICTb 1
MPaKTUYHE 3HAYCHHS JOCIIIKCHHSI.

AHaji3 ocTaHHIX JocaimkeHb i myOaikamiii. Ha choromHi, cHpOBHHOIO I BUPOOHHITBA 200
BJIACHE SIK KPEMHI€BO-KaJIiiiHI T0OpHUBa BUKOPUCTOBYIOTh CHHTETHYHI PO3YMHHI CHIIIKATH, TIaTOMITH 1
LEONITH, IUIAKM YOPHOI, KOIbopoBoi MeTanyprii Ta ¢ocdarHoi mpomucnoBocti [2-6]. TlozuTuBHUI
eeKT Takux JOOPUB MOKa3aHO B JOCIHIPKEHHIX MPOBEICHHNX HA KYJIBTypax pHCY, SIUMEHIO, IMIICHHU-
IIi, copra, KyKypy/I3H, COHSIIHUKY, 0000BHX, OBOYECBHUX Ta IUTPYCOBUX KyIbTYDp [7, 8, 9]. JloBeneHo,
10 KpeMHi€BE MiPKUBICHHS POCJIMH MPUBOAMIIO A0 30UIbIIEHHS MAaCH KOPEHEBOI CHCTEMH, iX 00’ €My,
3arajibHOI 1 po0o4oi azcopOyrouoi MOBEpXHi, a TAKOXK MOKpalryBaio kopeHese aquxanss [10]. IcHyoTh
MOBIIOMJICHHS TIPO TIO3UTHUBHUI BIUIMB KPEMHIEBOBMICHUX CIIOJIYK Ha MOTJIMHAHHSA POCIMHAMHU MaK-
po-, mikpoenemenTiB Ta Hitporeny, 3okpema [11, 12]. BBaxkaeTbesl, 0 KpeMHi CTUMYIIO€ HATHBHI
3aXMCHI peakuil pOCIMH HUIIXOM y4acTi y MeTabomiuHux npouecax [13].

3a 103aKOPEHEBOI0 BUKOPUCTAHHS PO3UMHHUX (OPM KpPEeMHIE€BO-KaIiHHUX TOOPHB Ha IOCIBax 3e-
PHOBHUX KYJBTYp, CIIOCTEPIiraau 301IbIICHHS JINCTKOBOI TTOBEPXHI POCIIMH, TIOCHICHHS 010CHHTE3Y ITi-
TMEHTIB Ta aKTHUBALil0 (POTOCHHTETUYHOTO arapary, CTUMYJIIOBaHHS PiCTy, IPUCKOPEHHS HACTaHHS
(deHodasz KOJOCIHHS Ta HATUBY 3epHA, 301IBIICHHS BUCOTH POCIIMH 1 KIJIBKOCTI MPOAYKTUBHUX CTEOE
[14], mokpameHnHs sikocTi 3epHa [15]. BcTaHoBiieHO, 110 B YMOBaX BOJIHOTO CTPECY KPEMHIEBI CITOTYKH
3a iX MM03aKOPEHEBOr'0 3aCTOCYBAaHHS Ha MOCIBaX PUCY 3HIKYBalIH PiBEHb TpaHCIipalii y POCIUH Ha
30 %. IligBuieHunii BMIiCT KPEMHII0 B TKaHWHAX 3MCHIIYBaB €K300CMOC EIIEKTPOJIITiB, 301IbIIyBaB
BMICT TOJTicaxapH/IiB, IO TMOKPAITyBaJIO OCMOPE3UCTCHTHICTh KIITHHHUX CTiHOK. Ha moBepxHi Kojoc-
KOBHX JIyCOK PUCY KPEMHI€BI CHOITYKH (OPMYIOTH JOAATKOBHH ILIAp, SIKUM BTPUMYE BOJIOTY HEOOXiTHY
11 GOpMYBaHHS Ta HAJIMBY 3€pHA B yMoBax nocyxu [16, 17, 18].

Tomy, MeTo10 NOCTiIKeHHs OyJo 3’siCyBaTH BIUIMB KPEMHI€BO-KalliiHOTO moOpmBa Agroglass
Stimul Ha TpOpOCTaHHS HACIHHS IIICHUIIl O3MMOI B YMOBaX BOJHOIO IeDIiLIUTY.

Marepian i MmeToguKa AoCHiTKeHb. Ik MOIENBHUN BUJA POCIWH I 1aO0OpaTOPHOTO JOCIi-
JOKEHHS Oyiio oOpaHO HACIHHS TIICHHIN 03uMOi copTy AHTOHIBKa (opuriHatop: CelekIiiHo-
TeHEeTUYHHUH 1HCTUTYT — HamioHanpHUH 1IeHTp HaciHHE3HABCTBA Ta copToBUBUeHHS HAAH Ykpainu,
B peectpi 3 2008 p.). s 3He3apaskeHHs, HACIHHA MPOTPYIOBAJIM y PO3YMHI Kallilo MepMaHraHaTy
(0,1 mons/n) mpotsiroMm 10 xB Ta miacyuryBanu. HaciHHS MiieHUIi KOHTPOIBHOTO BapiaHTY 3aMOvy-
BN y MUCTWIBOBAHIN BOMI MpOTATOM 4-6 TONWH, a HACIHHS JOCIITHUX BapiaHTIB 3aMOUYyBaH Y
po3umHax mpobpuBa Agroglass Stimul B pi3Hux koHnentpamisx (5, 15, 30, 60 mu/m) 3a KiMHATHOI
TeMrepatypu. BukopuctoByBanu KpeMmHieBo-KaniliHe 100puBo Agroglass Stimul 3 Bmictom SiO, —
21,3 % ta K,O — 8,3 % BupooHuntea TOB «IIK®» Ykpcumikat» (M. 3amopixoks). Haciaas mpopo-
IIyBajgu B yamkax lleTpi Ha mamepoBoMy J0Ke 32 KOHTpOIboBaHOI ocBiTiieHOCTI (4000 1K), Temme-
parypu (201 °C) ta doronepiony (14 roauu nens/10 rogud Hiv) mpoTsirom 8 ai0 BiAMOBITHO 10
MibXHaponHux ctanzaaptis [19]. [Ins cTBopeHHS BogHOTO AedinuTy HACIiHHA MpopollyBanud Ha 5 %
posunHi nometwieHrikomio (PEG) 3 Mr = 6000. ¥ mochimkeHHss Oyino BKIIOYEHO 6 BapiaHTIB y
YOTUPHUPA30Biil MOBTOPHOCTI.

[lixg wac mpoBeAeHHS OOCTIPKEHHS BU3HAYAIM CHEPTilo MpopocTaHHs Ha 3 100y Ta mabopaTtopHy
CXOXICTh HAaCiHHS Ha 8 A00y micsl 3aKJIalaHHs HACIHHS Ha MPOPOITyBaHH. Bu3Hauanu TOBKUHY PO-
CTKIB Ta KOPEHIB MIIEHUIIi, X CHpy Ta CyXy Macy. Pe3yipTatu onpaisoByBail CTATUCTAYHUMH METO-
JaM{ 3 PO3PaxyHKOM CepenHboi apu(METHYHOI, cepelHbOi MOXUOKH CEpeAHbOT0 apr(pMEeTHYHOTrO
(¥m) Tta t-xputepito CT'toaeHTa 3a piBHSA BiporigHocTi 95 %. CraTucTuuHy 00pOOKY pe3ysbTaTiB mpo-
BOAMIIM 3 BUKOpUCTaHHSIM Iporpamu Microsoft Office Excel 2013.

OcHoBHI pe3yabTaTu HocaiakeHHs. Bona € pakTopom akTuBaliii 010XiMigHHX Ta (Hi310J0TTIHUX
MIPOIIECIB, IO CYIPOBOKYIOTH MMPOPOCTAHHS HACiHHA. PaHHI eTanu OHTOTeHE3y POCIWH, OB’ s3aHi 3
HaOyOHSBIHHSM, MOKUIBYEHHSIM Ta MIPOPOCTAHHAM HACIHHS, XapaKTEPHU3YIOTHCS BUCOKOIO Yy TIHBICTIO
JI0 HaBiTh HE3HAYHOI Jenpecii BoaHoro moteHIiany [20]. IIpopoiieHHs HaciHHS MIISHUIT Ha 5 % po3-
YHHI OCMOTHYHO-aKTHBHOI PEYOBHMHHU IOJIICTHUICHIJIIKOJIIO CTBOPIOBAIO YMOBH BOJHOI'O Ae(IlUTy Ta
MPU3BOJIMIIO IO 3HU)KCHHS CXOXKOCT1 HACiHHS mieHuI Ha 9 % (tabm. 1).
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Tabmuns 1 — Eneprist npopocTanHs Ta 1a60paTOpPHA CX0KiCTh HACIHHSA MIIEHUII 03UMOI COPTY AHTOHIBKA I/t BILTH-
BOM KpeMHi€Bo-KaJIiiiHOro 1o6pnBa Agroglass Stimul 3a ymoB BoaHoro aedinury, (X+m)

Bapianr Ewnepris npopocranus, % JIa6. cxoxictb, %
Abc¢. KoHTpOIIb (BOzIA) 88,75+1,09 +8,50 94,75+0,48 +8,75
Kourposs PEG 6000 (5 %) 80,25+1,66" 0 86,00+0,717 0
Agroglass Stimul 5 M/ + PEG 6000 (5 %) 85,50+1,37* +5,25 92,00+0,91* +6,00
Agroglass Stimul 15 M/ + PEG 6000 (5 %) 84,00+0,82* +3,75 89,75+1,38* +3,75
Agroglass Stimul 30 M/ + PEG 6000 (5 %) 81,25+0,73 +1,00 85,00+2,48 -1,00
Agroglass Stimul 60 M/ + PEG 6000 (5 %) 51,00£3,23* -29,25 54,50+3,93* -31,50

Mpumirka. Tyt Ta gami: A - pi3HULS iICTOTHA MOPIBHSIHO 3 a0COMIOTHUM KOHTPOJIEM, * - PI3HHII ICTOTHA TIOPIBHSHO 3
koHtposieM PEG 6000 (5%) 3ap <0,05.

[lepeanociBaa 006poOka HaciHHs noOpuBoM Agroglass Stimul (5-15 min/n) HiBenmoBana HEraTHUB-
HUI eQeKT BOAHOI Jempecii Ha 110 BKa3ye BiAMOBiIHE 3pOCTaHHS eHeprii mpopocTanHs Ha 3,8-5,3 %
Ta 1abopaTOPHOI CX0XKOCTI HACIHHS MIIeHHII 03uMoi Ha 3,8-6,0 % 1o 3HaYeHb BiIMIYCHUX y BapiaHTi
abcomoTHOTro KOHTpOJIo. [IpoTe, Bucoki koHmeHTpanii Agroglass Stimul (60 mn/n) iHribysamu mpo-
LECH IPOPOCTaHHS HACIHHS 32 yMOB BOAHOTO AeiuuTy.

Sk Oys10 BU3HAYCHO paHillle, CIIOJYKH KPEMHIIO IiI0Th Ha MEPEpO3IO i HOHIB HATPIIO B POCIIMH-
HOMY Oprasi3mi, 30KpeMa, KpeMHii 3HW)KyBaB IIBUAKICTb TPAHCIIOPTY HATPIIO A0 MPOBITHHUX CYAUH
KCHUJIEMH Yy 3JIAKOBHX 3E€PHOBHX KYJBTYp, L€ MiABHIIYBAJIO CTIHKICTh POCIMH IO OCMO-COJBOBOTO
BILTHBY [21].

KpemHili 3ycTpiuaeTsesl y CKiiai pOCIMHHOTO OpraHi3My JIMIIE Y BUTTIAIL OKCUIY abo cuiikatiB. Kpe-
MHIi ITOTJIMHAETHCS POCIMHAMY y BTSN cuitikaTHOI kucsiotd Si(OH),, 1 B KIHIIEBOMY paxyHKY HeoOep-
HEHO MIrpye 1o BCild POC/HHI K aMopdHMI KpeMHe3eM. ToMy, Xoua KpEeMHIH JyKe PO3MOBCIOKCHUI
€JIEMEHT, OTBIIICTh JHKEpeN MICTATh HEPO3UMHHHUN KPEMHIMH, sIKWi HeOCTYITHUI pociuHi. TUnoBi KoHIe-
HTpaLii CUJTIIKaTHOI KUCTIOTH B TpyHTOBOMY po3umHi Big 0,1 mo 0,6 MM. KoHueHTpauii KpeMHito B pociau-
HaX Bapilol0Th CHIBHO Y Hajg3eManx dactuax Bix 1,0 mo 100,0 T Si/kr cyxoi Baru. Pociiau moaiistoTs Ha
IPYIH 32 3[aTHICTIO aKyMyJIrOBaTU KpeMHiil. Jly’e akTHBHO MOIVIMHAIOTh Ta HAKOIUYYIOTh CIIOIYKHU Kpe-
MHIIO pOCTIMHH pouHu Graminaceous, Taki K pUc, NILECHULS, paiirpac, ssuMiHb [22, 23].

IakyGartist pocnue mmenutti Ha po3unHi PEG 6000 npoTsaroM 8 mHIB 3yMOBIIIOBaia CyTTEBE 3MEH-
IIEHHS CUPOi MacH SIK MPOPOCTKiB B 1,7 pa3u, Tak i KOpeHiB nireHuIi B 1,43 pa3u MOPiBHIHO 3 POCITH-
HaMH IPOPOIIEHUMH Ha BOAHOMY CEPEIOBHIII.

B ymoBax BomHOTO cTpecy KpeMmHieBo-KamiiiHe 1o0puBo Agroglass Stimul B ycix mocmimKyBaHUX
KOHIIEHTpALisX 3011bIIyBANIO CHPY Macy HpPOPOCTKiB Ha 5,7-26,6 % Tta KopeHiB mmeHuni Ha 17,5—
27,4 Y% mopiBHSHO 3 KOHTPOJIBHUMHU POCIMHAMH, SIKi HE 00pOOIISITH TOOPHUBOM.

Byno BcranoBneHo, mo no6puBo Agroglass Stimul eekTUBHO CITPUSIO HAKOITMYECHHIO MiHEPalh-
HOI CKJIaI0BO1 POCIMHHOI 0ioMacH B yMOBaxX BOAHOTO Ae]iluTy, Ha II0 BKa3ye 301UIBIICHHS CyX0i Ma-
CH MIPOPOCTKIB Ta KOPEHiB mumeHui (tadam. 2).

Tabmuns 2 — BioMeTpnyHi MOKa3HUKH MPOPOCTKIB MIIEHHII 03MMOI COPTY AHTOHIBKA MiJ BININBOM KPEeMHi€BO-
KaJiiiHoro 1o6puBa Agroglass Stimul 3a ymoB BoaHoro aedinury, (X+m)

Cupa maca Cyxa maca JloBxuHa,
BapianT 100 mrt., T 100 mt., T cM

IIPOPOCTKU KOpeHi MIPOPOCTKU KOpeHi IpOPOCTKU KOpeHi

A6c. kouTpoith (5071a) 5,88 4,96 0,779 0,731 11,90 8,70
+0,25 +0,32 +0,025 +0,038 +0,20 +0,20

Konrposb 3,43 3,46 0,630 0,548 8,90 6,50
PEG 6000 (5 %) +0,127 +0,277 +0,050" +0,066" +0,20" +0,10"

Agroglass Stimul 4,33 4,07 0,734 0,737 10,10 7,50
5 mu/nt + PEG 6000 (5 %) +0,14* +0,12 +0,033* +0,048 +0,20* +0,20

Agroglass Stimul 4,34 4,23 0,709 0,783 10,20 8,40
15 ma/n + PEG 6000 (5 %) +0,23* +0,15%* +0,031 +0,027* +0,20%* +0,20%*

Agroglass Stimul 4,28 441 0,721 0,927 10,10 8,40
30 mu/n + PEG 6000 (5 %) +0,24* +0,23* +0,021 +0,038* +0,20%* +0,30%*

Agroglass Stimul 3,63 4,32 0,669 0,869 8,80 7,30
60 M/ + PEG 6000 (5 %) +0,32 +0,12%* +0,051 +0,075% +0,20 +0,20
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[Toxi6Hi pe3ynbraTti OyII0 OTPHMAHO B IOCIIIAX 3 MOJACIIOBAHHSIM COJILOBOT'O CTPECy Ha IMPOpoC-
TKax IIICHULI 03uMOi [24].

Tak, 3a mii moOprBa B KOHIIEHTparisx Bix 5 10 30 Mi/ir cyxa Maca IMpOpPOCTKIB TIEpEBHIyBaia KO-
HTPOJBHI 3HaUYeHHS Ha 12,6-16,5 %, a cyxa maca kopeHiB — Ha 34,5-69,1 %. Cnin 3a3HaunTH, 1110 B
yMOBax BOJHOTO Je(iIMTy HaBiTh MaKcHMallbHa MOCITII)KyBaHa KOHIEHTpais Agroglass Stimul
(60 mu1/i1) He BUSIBIISUIA HETATUBHOI Aii, a HABIIAKH, CTUMYJIIOBajla HAKOMMYEHHs OioMacH MPOPOCTKiB
TIIIICHUIT HA paHHIX eTarax PO3BUTKY.

Psim mocmiTHUKIB BBa)KAIOTh, IO CIIONYKH KPEMHIO 32 00pOOKHU POCITMH CTUMYJIIOBAIH aKTUBHICTh
psany (epMeHTIB aHTHOKCHAAHTHOTO 3aXHUCTy, 301NIbIIYBal BMICT (POTOCHHTETHYHHMX IMICMEHTIB Ta
MOJIIHEHACHYEHNX JKUPHHUX KHUCIIOT 32 YMOB BOJAHOTO CTPECY, IO MOXKE ITiIBUIIYBAaTH PE3UCTEHTHICTh
pocimH A0 il ctpecy [25, 26, 27]. BBaxaroTh, 0 TOCHIICHHS TOJIECPAHTHOCTI POCIMH A0 BOJHOI Je-
npecii OB’ A3aHO 13 HAKOMMYCHHSM TIIIMHOETAIHy, MPOJIiHY B KIITHHAX, HOKPAILEHHSAM CTaHy Oimimi-
JTHOTO TIapy MeMOpaH. 3CTOCYBaHHS CHITIKATIB Kalifo cTa0l1i3yBajgo OCMOTHYHUI CTaH KIIITHH ITiJ] 9ac
BOJHOTO cTpecy [28].

Bizomo, mo B ymMOBax HENOCTAaTHHOT'O BOJIOT03a0€3MEUeHHs TadbMYIOTHCS MPOLECH PO3TA-
T'yBaHHS KJIIITWH, IO MPU3BOJUTH A0 HU3bKOpociocTi. [Ipore, Agroglass Stimul 3a ymoB nepeano-
CIBHOT'O HAMOYYBaHHS HACIHHS CIPHSAB BHIOBXKEHHIO TPOPOCTKIB Ha 13—14 % Ta KOpEHIB MIICHU-
i — Ha 16-30 % NOpIBHAHO 3 KOHTPOJBHUMHU pociuHaMu. HaiiOinbir eQexkTHBHO 301IbLIYyBAIO
JOBXHHY MPOPOCTKiB MIICHHUI 32 YMOB BOJXHOTO Ae(iluTy AOOPHBO B KOHUEHTpaUisxX Big 5 10
30 mu/m.

B mpoBenennx Hamu paHimie TociimKeHH X, 1oopuBo Agroglass Stimul (15 mu/m) MakcuManbHO
CTUMYJIIOBAJIO CXOXKICTh HAaciHHA mumeHuui Ha 3,7 % 3a yMOB mepearnociBHoi 00poOku. MakcumanbsHa
KOHIIEHTpaLis 100pHBa, 0 BUKOPUCTOBYBanacs B fociii (60 Mi/in) mpurHivyyBanxa MpopoCcTaHHs Ha-
ciHHA mmeHuIli. JlocToBipHE 3pOCTaHHS MacH MPOPOCTKIB 1 KOPEHIB MIICHMIN, a TAKOXK 1X TOBKUHHU
OyJsi0 3a¢ikcoBaHO 3a BUKOpPHCTaHHA 100pHBa 3 KoHUEeHTpauisMu 15-30 mu/n 3a inkyOamii HaciHHS
MIICHUII HA BOJHOMY cepenoBuii [29].

OTxe, kpeMHI€BO-KauTiiiHe 10OpuBO Agroglass Stimul onocepeakoBaHO BIIMBAE HA HOPMATi3allito
BOJHOTO OajaHCy POCIHHH, PETYITIOI0YH OCMOTHYHY IMPOHUKHICTH KITITHH.

BucnoBku. Ilepeamnocisaa o6poOka HacinHs qoOpuBoM Agroglass Stimul (5—15 mu/n) HiBemdroe
HeraTuBHUH eeKT BOIHOI Aenpecii, Ha 110 BKa3ye 3pOCTaHHS SHEPrii MPOPOCTaHHS Ta JIabopaTOPHOI
CXO0’KOCTI HaCIHHS MIIEHUII 03UMO1 Ha 5—6 %.

BusBneHo, 1m0 B yMOBax BOJHOTO CTpecy KpeMHeBo-KajiiiHe noopuBo Agroglass Stimul mocu-
JII0BAJIO POCTOBI MPOLIECH, BUCTYMAIOYH CBOEPIIHUM PETYIATOPOM OCMOTHYHOI'O THCKY B TKaHHHaX
pOCIHH.

Tak, B yMoBax BOJHOTO JAehINUTY HOCTKYBaHE JOOPHBO 301UIBIIYBATIO CHPY Macy IIPOPOCTKIB Ta
KopeHiB mmennui. Agroglass Stimul i 3a koHueHtpauii (5—30 mi/i1) cyxa Maca IpOPOCTKIB TEPEBH-
IIyBaJia KOHTPOJIRHI 3HaYeHHs Ha 13—-17 %, a cyxa Maca KopeHiB — Ha 35-69 %. KpemHieBo-Kkaiiine
TOOPHBO CTIPUSIIO BHIOBKEHHIO MPOPOCTKiB HA 13—-14 % Ta xopeHiB mmeHuIl — Ha 16-30 % mopis-
HSTHO 3 KOHTPOJBHUMH pocnrHamu. HaifOinbin eeKTHBHO 301bIIYyBao JOBXHHY MPOPOCTKIB MIIe-
HUII 32 YMOB BOJHOTO Je(inuTy JOOPHBO B KOHIICHTpAIMisiX Bif 5 1o 30 M/
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JeiicTBue KpeMHUii-KaJuiiHOr0 ya1o0penus Agroglass Stimul Ha npopacTanue NIIEHUIBI 03MMOIi B YCJIOBHSAX BO-
JAHOro AepuuuTa

M.O. Konecuukos, IO.I1. ITamenko

CyI1ecTBeHHOE TOPMOKEHHE POCTOBEIX HPOIECCOB U MOTEPH YPOXKask CEIILbCKOXO3HCTBEHHBIX KyJIbTyp B MHUpE IPOUC-
XOIAT 1O MpHYuHe 3acyxH. Mcronabp3oBaHne OnonpenapaToB 1 KOMIUIEKCHBIX yIO0OPEHUI MOBBIIIAET YCTOMIMBOCTD KYJIBTYP
K a0MOTHYECKUM CTpPECCaM M SIBISIETCSA MEPCHEKTHBHBIM. M3BECTHO, YTO KPEMHHUH YCHIMBAET PE3UCTEHTHOCTH 3€PHOBBIX
KyIbTYp K Psy HeOGNarompusaTHBIX (PAKTOPOB OKpYXKaIoOIeH cpelbl. B crarbe ocBemeHB! BONPOCH! BIMSHHS KPEMHHEBO-
KaJIMIHOTO yHoOpeHns: Ha MpOpacTaHue CeMsIH U MOp(GOMETpHUUECKUE ITOKA3aTEeNI! IIPOPOCTKOB MIIEHHUIBI 03UMOI1 B YCIOBH-
SIX BOAHOTO Aeduiura.

HccnenoBanust IpOBOAMINCE C UCIIOIb30BAHUEM CEMsH IIICHUIBI 03UMOI copTa AHTOHOBKa. Jis mpesmoceBHON 00-
paboTKH ceMsH HcHoys30BaNN ynoopenue Agroglass Stimul B koHnenTpammsx 5, 15, 30, 60 mi/i.
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VYcranosieHo, uTo ynobpenne Agroglass Stimul B KoHI[eHTpanuu 5-15 M/ yBeIMYUBAJIO BCXOXKECTh CEMSH IIICHHIIBI
03uMOH Ha 5-6 %, BEICTyHasi PEryasTOpoM OCMOTHYECKOTO NAaBJIEHMS B TKAaHAX pacTeHHH. B ycmoBmsx BomHOTO crpecca
Agroglass Stimul Bo Bcex HccleyeMbIX KOHIICHTPALUSIX BBI3BAJI YBEIMUYCHHE CHIPOIl Macchl MPOPOCTKOB MAKCHMAIIBHO Ha
26,6 % n xopue# mmenuns! Ha 27,4 %. Cyxas Macca IpOPOCTKOB MPEBHINIaTa KOHTPOJIbHBIC 3HAUCHUS Ha 16,5 %, a kopHeit
—Ha 69,1 % nox Bo3zeiicTBreM ynoOpenust B koHueHTparmsix 5-30 mii/in. Haubonee 3pexTHBHO yBETHYUBAI JUTHHY POCT-
KOB TIICHUIB! B YCIOBUAX BogHOro Aepunurta Agroglass Stimul B koHneHTpanuax ot S 1o 30 mi/n. Y cTaHOBIEHO, YTO Kpe-
MHHEBO-KIMHHOE yI00peHHEe YCHIMBAIO POCTOBbIC IPOLIECChI, HUBEIUPYS HeraTHBHbINA 3d ekt BoaHol nenpeccun. [Tomy-
YEHHbIC JaHHBIC NOATBEPIKAAIOT PE3YJIbTAaThl MOJIOKUTEIBHOTO BIMSHUS KPEMHUN-KAIMIHHBIX ya00peHuid Ha popMUpoBaHHe
IIPOJYKTHBHOCTH 3€PHOBBIX KYJIBTYp, YTO YKa3bIBAaeT Ha IIEPCIIEKTUBHOCTD UX JalbHEHIIEeTo HCCIeJOBaHNUS.

KnroueBble c10Ba: nmieHNna o3uMast, BOAHBIH AeQHINT, KpeMHUN-KINHHOE yI0OpEHUEe, POCT, pa3BUTHE, BCXOXKECTb.

The effect of of silicum-potassium fertilizer «Agroglass stimul» on winter wheat germination under water deficiency

M. Kolesnikov, Yu. Paschenko

Winter wheat relates to the leading grain-forage crops in Ukraine and occupies about 60% of sown area at steppe region.
The water deficit has negative impact on winter wheat growth, development and productivity. Significant phisiological and
biochemical changes occur in a plant in the course of its adaptation to water stress. The solving of the problem of plants
resistance to stress and increasing their productivity is a priority research area in agriculture.

One of the possible ways to activate growth processes and raise the genetic potential of plants is using biostimulants and
complex fertilizers. The silicum-potassium fertilizers have been widely introduced lately due to their multifunctional
properties. However, the agrobiological effect of this fertilizers on crops has not been studied properly.

Positive effect of silicic fertilizers was revealed on wheat, barley, rice, sorgum, corn, sunflower, beans, vegetables and
citrus crops. Silicum can stimulate plant natural protection reactions through participating in the methabolism. It is proved,
that silicum nutriets optimization results in the roots weight and volume increase and improves root’s respiration. The
assimilation of micro- and macronutrients raises under the silicon effect. The soluble forms of silicum-potassium fertilizers
increase leaf surface of grain crop, activate photosynthetic apparatus, increase the number of productive spikes under
drought.

The study aim was to determine the influence of silicum-potassium fertilizer «Agroglass Stimul» on germination of the
winter wheat under condition of water deficiency.

Seeds of Antonovka variety winter wheat were used for the laboratory study. The control variant seeds were soaked in
distillated water for 4-6 hours. The experimental variants seeds were soaked in solutions of silicum-potassium fertilizer
«Agroglass Stimul» (5, 15, 30, 60, 100 ml/l) at 22+2 °C. Silicum-potassium fertilizer «Agroglass Stimul» was prodused by
“PCC Ukrsilikat” (Zaporizhzhia city) with content of Si0,-21,3 % and K,0-8,3 %. Seeds were germinated for 8 days
according to the international protocols. Seeds were grown at 5 % solution of PEG-6000 for water deficiency stress
induction. The laboratory germination, length and weight of seedlings and roots of wheat were determined in the course of
the experiment. The results were processed statistically.

Germination of wheat seeds on 5 % solution of osmotic compound polyetheleneglycol (PEG-6000) create the condition
of water deficiency and caused germination decrease of by 9 %.

Seed pre-sowing treatment with «Agroglass Stimul» solutions (5-15 ml/l) leveled the negative effect of water
depression which indicates germination energy increase by 3.8-5.3 % and laboratory germination of wheat seeds increase by
3.8-6.0 % to the control index. However, high concentration of fertilizer (60ml/l) inhibited germination of wheat seeds under
the condition of water deficiency.

The incubation of wheat plants on PEG 6000 solution for 8 days resulted in the essential decrease of both seedlings raw
weight by 1.7 times and roots — by 1.43 times compared with the crops grown in water medium. Silicum-potassium fertilizer
«Agroglass Stimul» raise the raw weight of wheat seedlings by 5.7 %-26.6 % and root by 17.5 %-27.4 %, respectively, in
comparison with untreated seeds.

When determining the dry mass it was established that «Agroglass Stimul» fertilizer provided the accumulation of
mineral part of the biomass under water stress condition. Similar results were obtained on winter wheat seedlings under
condition of salt stress model. The dry weight of seedlings exceeded the control by 12.6 %—16.5 % and roots dry weight by
34.5-69.1 % under the influence of fertilizer in concentration of 5 ml/I-30 ml/l. It is necessary to mention, that even
maximum concentration of «Agroglass Stimul» (60 ml/l) didn’t show negative affect under water deficiency conditions, but,
on the contrary, it stimulated the accumulation of wheat biomass on the early stage of development.

Inadequate water supply is known to inhibit the processes of cells elongation are inhibited which causes stunted plant.
Nevertheless, «Agroglass Stimul» promoted seedlings elongation by 13-14 % and roots elongation by 16-30 % compared
with the control plants and in a case of pre-sowing seeds treatment. The fertilizer concentration of 5-30 ml/l increased the
length of wheat seedlings the most effectively under water deficiency condition.

Thus, silicum-potassium fertilizer «Agroglass Stimul» indirectly influences crop water balance normalization through
regulating cells osmotic penetration.

Seeds pre-sowing treatment with «Agroglass Stimul» (5-15 ml/l) levels the negative effect of water depression, which
indicates wheat’s seeds energy growth and laboratory germination by 5-6 %. It was established that silicum-potassium
fertilizer, being as a regulator of osmotic pressure of plant tissues, enhanced growth processes in water stress condition under
all studied concentration range (5-60 ml/1).

Key words: winter wheat, water stress, silicum-potassium fertilizer, growth, development, germination.
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JIIS ®OJIIKYPY HA JINCTKOBUM ATIAPAT, BMICT BYIJIEBO/IB
TA EJJEMEHTIB )KUBJIEHHS B IUCTKAX AITPYCY B 3B’SI3KY
3 IMIPOAYKTUBHICTIO KYJIbTYPU

BuB4anyu BIUIMB TPUA30JMOXiAHOTO mpenapary (oiikypy Ha (OpPMyBaHHS JUCTKIB arpycy copTy MalleHbka, HaKOIH-
YEHHS B HUX HECTPYKTYPHHX BYIJIEBOAIB (LlyKpiB i KPOXMAJII0), €IEMCHTIB MiHEPaIbHOTO JKMBJICHHS Ta YPOXKaHHICTh KyJIb-
Typu. PesynbraTu cBigdath, mo o6pobka HacamkeHsb arpycy 0,025 % pozuntom doiikypy y a3y Oyronizauii copusiia om-
TUMi3aIii Me30CTPYKTYpH, HAKOMMYEHHIO B JIICTKaxX XJI0poQiliB, a3oTy, hocdopy i kaiiro. BeraHosneHno, mo o6podka poc-
JIMH arpycy MpenapaTtoM MPUBOAMIA O IIOTOBIIEHHS JIMCTKIB 332 paXyHOK 30UTbIICHHS 00 €My 1 JIIHIHHUX PO3MipiB KIIITHH
CTOBITYACTOI Ta ry04acToi acUMIIALiiHOT mapeHxiMy, 30LIbIIeHHS BMIiCTY XJI0podiniB. BigMidueHi 3MiHN IPHBOIMIN JIO T10-
CHJICHHS (POTOCHHTETUYHHX IIPOIECIB, IHTEHCHBHOTO HOBOYTBOPEHHS IIPOAYKTIB (POTOCHHTE3Y — I[YKpiB i KpPOXMAJIIo, IO
3a0e3neynsIo CYTTEBE MiJBHIICHHS ypOXKaiHOCTI. 3a Aii (omiKypy BMICT €IEMEHTIB XKHUBJICHHS B JIMCTKAX 301IbLIYBABCS, L0
CIPHSJIO CHHTE3Y XJIOPOQITIB Ta 3pOCTAaHHIO 3aralIbHOT aCHMUTALIIHHOI MPOIYKTUBHOCTI JUCTKIB. [TinBuieHuii BmMicT a3ory,
bocdopy Ta Kaiio y poCIUH arpycy CBiIYMTh TAKOX PO 30UIBIICHHS ICMOHYBaJIbHOI 3[aTHOCTI JIUCTKIB, 1110 B mepiox ¢op-
MYBaHHSI IUTO/IB OYJI0 JOJATKOBUM JDKEPEIOM MiHEpaIbHUX €IEMEHTIB AJIs IpoLeciB GopMyBaHHS i pOCTY IJIOIB.

3’sicoBaHO, 0 00poOKa KyIIiB (OIIKypOM IMPU3BOANUTH TAKOXK IO MOKPAIIEHHS SIKOCTI MPOMYKIIl: 3a Jii mpenaparty sKi-
CHI TOKa3HHUKH NPOJYKIIi — BMICT aCKOpOiHOBOI KHCIIOTH, BYTJIEBOIB i KHCIOTHICTb SIT1]] 3pOCTAIIN.

KuouoBi cioBa: arpyc, perapianTi, HoiKyp, TMCTKOBHIT anapar, eIeMEHTH XUBJICHHS, YPOXKaiHICTb.

IlocTaHoBKa MPo0GJIeMH, aHAJI3 OCTAHHIX JOCTIIKeHb i mMyOJikanii. Y cydacHOMY POCITHHHU-
IITB1 CHHTETHYHI PETYISITOPH POCTY MTUPOKO BUKOPHUCTOBYIOTHCS 332 BHUPIMICHHS 0araThbOX MPaKTHIHUX
3aBhassb [1, 2, 3, 4]. 3acTocyBaHHS PiCTPErYNIOIOYNX MpeNapaTiB A03BOJISIE CIPSMOBAHO MTOCUITIOBATH
a00 yMOBUIBHIOBATH POCTOBI MPOLECH Ha Pi3HUX (a3ax PO3BUTKY POCIHHH, PErYIIOBATH HaBaHTa-
JKEHHS POCJIMH TUIOAAMH 1 HACiHHSIM Ta BIUIMBATH HA SAKICTH MpOIyKiii [5, 6, 7, 8]. OmgHieo 3 Haii-
OB MOIIMPEHUX TPy CHHTETHYHHUX PETYJISITOPIB POCTY POCIHUH € PeTapJaHTH — aHTHUTiOepeniHOBi
npenapati, siki a0o iHri0yloTh cHHTE3 Ti0epeniHiB, a00 OJIOKYIOTh YTBOPEHHS TOPMOH-PELENITOPHOTO
KOMIUIEKCY, YHEMOXKIIUBITIOIOYH PiCTCTUMYJIIO0IY 1ifo (itoropmony [9, 10, 11, 12]. Bizomo, 1o 3a-
CTOCYBaHHSI PETapJaHTIB IPU3BOIUTH JIO YIOBIILHEHHS JIIHIHHOTO POCTY, IPH I[bOMY YacTO BigOyBa-
€THCSl MIABUILEHHA YPOXKaWHOCTI CiIbChKOTocmogapchkux Kyastyp [13,14,15,16]. Haiibinsm noBHO
BHBYCHA Jis Ha CUTHCHKOTOCTIONAPCHKI KYJIBTYPH MPEACTABHUKA YETBEPTHUHHUX aMOHIEBHX COJCH —
xjopMekBarxiaopuny [16,17]. is mporo perapilaHTy OJHOYACHO 3 YIOBUIBHEHHSIM POCTY HPHBOIUTH
710 TIOCUJICHHS Tally’KeHHs cTeOna, (opMyBaHHS Oi7bII NOTYHOTO JIUCTKOBOTO amapary, 3aKjiagaHHs
O1TpIIOT KIIBKOCTI KBITIB 1 MJIOAIB, IO COPUSIE 3pOCTAHHIO YPOKAHHOCTI 0araThoX CilbCbKOTOCTIONAP-
ChKHUX KyJabTyp [3, 18, 19]. OcTanHiM 9acoM CTBOPEHI HOBI TPHA30JIIOXIIHI pETAPAAHTH, SIKI MTOETHY-
10Tk QYHTIIMIHI BIACTUBOCTI i3 34aTHICTIO PETYIIIOBATH POCTOBI MPOLIECH 1 BINIMBATU Ha MOpdoreHes3
POCIUH, IO CYNMPOBOKYETHCS 3pOCTaHHAM ypoxaiHocti [20, 21, 22, 23]. Bbinbir MoBHO BUBYCHO
BIUTHB YHIKOHA30JTy [6, 24, 25, 26] Ta makimoOyTpa3oiry [27, 28] Ha (i310JI0T19HI POIIECH B POCITHUHAX.
Boganouyac, ais iHIIMX TPHUA30JIIOXIIHUX MpernapaTis, 30kpeMa (QomiKypy, Ha aHaTOMO-MOPGOJIOTIYHI 1
¢izionoriuHi 0coOMUBOCTI QYHKUIOHYBaHHS JIUCTKOBOIO anapaTy, HAKOMMWYEHHS 1 Mepepo3noIii acu-
MLUJIATIB Ta €JIEMEHTIB MiHEPATBLHOTO JKUBJICHHS Y POCIIHH STITHUX KYJIbTYP 3aIHIIAETHCS TMTPAKTHIHO
HE BUBYEHOIO.

B 3B’s13Ky 3 UM MeTOI0 PodoTH OyJI0 BCTAHOBHTH OCOONMBOCTI [ii CHHTETHYHOTO PETrYJIATOPY
pocty Qorikypy Ha ypoxKaiHiCTh, hoOpMyBaHHS (DOTOCHHTETUYHOTO arapary Ta 0COOJIMBOCTI 3a0e3re-
YeHHSI POCJIMH €JI€MEHTaMH KUBJICHHA B 3B’ A3KY 3 MMPOAYKTUBHICTIO KYJIbTYpH.

Marepiaj i MeToguka gocaixkeHHs1. MiKpOIIOIBOBI JOCTIIKSHHS ITPOBOIMIN HA HACAHKEHHIX
arpycy ¢epmepcbkoro rocnogapctsa «Jlarop» (c. PakoBo Tomamminecekoro paiiony BinHUIbKOiT 00-
nacti) y Bereranidauit nepiog 2015-2017 pokis. Ilocaaka kymiiB arpycy copty MaieHbKa 3/1iiCHeHa
y 2008 pori. Kymri o6po0isumm 3a gomomMororo paniieBoro omnpuckysada OII-2 B mepiox OyToHi3zartii
0,025 % pozunHOM (DOMIKYpY (32 MIFOUOK0 PEUYOBHHOIO) /IO TIOBHOTO 3MOYYBaHHS JIMCTKIB. J]ir0ouoro
peUoBHHOIO KOMepIiiiHoro mpenapaty ¢omnikyp € tedykonazon ( 250 r/n, C;sHx,CIN;O) - (RS) -1p-

© Kyp’sira B.I., Illatamoxk I'.C., 2018.
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xnoppennin-4,4-qumertn-3-(1H-1,2,4-tpuazon-1-min-metwn)nenrad-3-mwi. Bupoonnk — ¢ipma Bayer
Crop Science AG (Himeuunna). PocanHu KOHTpONBHOTO BapiaHTa OONPUCKYBalW BOIOMPOBiTHOIO
BOJIOIO.

Binbip marepiaiiB 11 BUBUCHHS ME30CTPYKTYPHOI opraHizalii JIMCTKa MPOBOIWIH Y a3y 103pi-
BaHHs II0iB. Me30CTPYKTYpy JIMCTKIB BUBYAJIM Ha KiHELb Beretamii Ha (ikcoBaHOMY Marepiaii Me-
tonom A.T. Mokponocosa i P.A. Bop3enkosoi [29]. Ins ix koHCcepBallii 3acTOCOBYBaJIM CyMiIll piBHUX
YaCTUH E€TWJIOBOTO CIHPTY, TIIIEPUHY, BOAW 3 momaBaHHsIM 1% dopmaniny. Bu3HadueHHS po3MipiB
KJIITHH 1 TOBITUHHU XJIOPEHXIMHU 3MIIMCHIOBAIM 3a JOIOMOTOI0 MiKpockona MukMen-1 Ta OKyJISIpHOTO
MmikpomeTpa MOB-1-15x y 20-kpatHili moBTOpHOCTi. Mauepyounm areHToM Oyiio oOpaHo S5 %-uit
PO3YHMH OITOBOI KHUCJIOTH B COJITHIM KHUCIOTI 2 MOJIB/1. Bu3HadYeHHS BMiCTY XJIOPO(DiTIiB IPOBOIAMIN Y
CBIXKOMY Matepiaii CreKTpo(GOoTOMETpHYHIUM METOA0M Ha crekTpodomerpi CD-16. BmicT HECTpyK-
TYpHHX BYTJIEBOIIB (I[yKpiB i KpOXMaJio) BU3HAYaIN HOAOMETPHYHUM METOAOM, BMicT (hocopy — 3a
IHTEHCUBHICTIO YTBOpEHHs (ochOpHO-MOIiOIEHOBOTO KOMIUIEKCY, KaJIi0 — MOIyM STHO-(pOTOMETpHY-
HUM METOOM, BMICT pi3Hux (opm a3oty — 3a Keasmanaem [30].

Pesynpratn gocmimkeHb OOpOOISIIM CTaTUCTUYHO 3a JOMOMOIOI0 KOMII IOTEPHOI MpOorpamu
«Statistica 6». 3acTocoByBaiu O0JHO(MAKTOPHUN MUCTIEPCIHHMNA aHami3 (BIAMIHHOCTI MiX CEpeaHIMHU
3HAYCHHSAMH OOUYHMCITIOBAIH 3a KpuTepieM CThIOACHTA, X BBaXkaiu Biporimaumu 3a p<0,05). ¥V tabmm-
II9X HaBEJCHO CepeaHbOApU(METHIHI 3HAYCHHS Ta TX CTaHAAPTHI MTOXUOKH.

OcHoBHi pe3yabTaTn Aocii:keHHsl. BuBueHHs ocoOMMBOCTEH pocTy i PO3BUTKY arpycy Hin
BILTUBOM (POJIIKYPY CBIAYUTH PO CYTTEBI aHATOMO-MOP(]OJIOriuHI 3MiHH, 30KpeMa y (GOopMyBaHHI JIU-
CTKOBOTO arapary pocivH. 3a Jii IIb0r0 aHTHTIOEPETIHOBOTO TIpenapary Biq0yBaiCs 3MiHH aKTHBHO-
CTI MapriHaJbHUX MEPUCTEM, BiJNOBIJAIBHUX 32 TICTOT€HE3 JHCTKIB. Pe3ynpTaromM Takoro BILTUBY
cTajno GopMyBaHHs OiIbII MOTYKHOI ME30CTPYKTYPH JIMCTKIB arpycy (Tab. 1).

Tabmuns 1 — Biiiue ¢oikypy Ha Me30CTPYKTYPHi MOKa3HUKH Ta BMicT XJopo(isiB y mcTKax arpycy
copty MameHnbka

INoxa3Huk Kontpons 0,025 % Donixyp
ToBmpHa JIHCTKA, MKM 244,0+8,03 317,7£7,35%
ToBuIMHA XJOPEHXIMH, MKM 208,2+5,36 265,5+1,68*
ToBIIMHA BEPXHBOTO EMiSPMICY, MKM 18,1+0,62 27,0+0,8*
ToBIIMHA HIKHBOTO eMiIepMiCy, MKM 17,7+0,42 25,1+0,82*
O0’€eM KIITHH CTOBITYACTOI MAPEHXIMH, MKM® 10305,5+555,25 14795,1+£371,43*
JloBxuHa KIITHH ry04acToi HapeHXiMu, MKM 28,1+1,55 35,1+1,54*
[upuHa KIITHH Ty0UYacToi MapeHxiMu, MKM 23,6+0,55 26,1+0,55*
KinbkicTh npoauxiB Ha 1 My* abakcianbHOI TOBEPXHi JIHCTKA 32,3 +£1,04 37,0 £1,05*
Bwicr xsopodiny (a+6), % Ha Macy cupoi peuoBHHH 0,56+0,021 0,63+0,034*

Ipumirtka: * - pizHuI qocrosipHa 3a p < 0,05.

JICcTKH pOCIHMH AOCTIAHOTO BapiaHTa XapaKTEPU3YyBAIUCS OUIBIION TOBIIMHOIO B LIJIOMY Ta IO-
TOBIIEHHSM OCHOBHUX TKaHWH JINCTKA — BEPXHBOTO 1 HIDKHBOTO C€MiIEPMICy Ta OCHOBHOI aCHUMIJISAITIH-
HOI TKaHWHHU POCIUHU — XJIOpeHXIMH. [Ipy mpoMy crioctepirangocs 301IbIICHHS 00’ €My Ta PO3MipiB
CTOBIUACTHX 1 TyOYaCTUX KJIITHH Ta KUTBKOCTI MPOAMXiB. AHami3 JiTepaTypHUX AaHUX CBIIYHTEH, IO
noiOoHu# edext OyB BiaMiueHMI 32 il TPHA30IMOXiJHUX MIpenapaTiB Ha iHIIUX KyJIbTypax [5, 9].

OpmHHUM 13 BaXKJIMBUX MOKA3HUKIB, KUK BIUIMBAE Ha (DOTOCHHTCTHYHY MPOIYKTUBHICTH POCIHH, €
BMICT xyopodiny y muctkax [31]. AHami3 oTpuMaHMX pe3yibTaTiB CBIAYMTH, IO 3a Oil QONiKypy
BMICT XJIOpO(isTy JOCTOBIPHO MiABUIYBaBCsl y MOPiBHIHHI 3 KOHTPOJIEM.

OTtxe, 3a aii mpemnapary ¢opMyBajacst OUIbII PO3BUHEHA ME30CTPYKTYpa JHUCTKIB, MOCHIIIOBABCS
CUHTE3 XJIOPO(iITiB, IO CTBOPIOE MPEPEAYMOBH IS ITiIBUIIIEHHS MTPOTyKTHBHOCTI KYJIBTYPH.

PesynpTaTi HamMX OOCTIHKEHBb CBiTYaTh, 110 0OpOOKa POCIUH arpycy (GomiKypoM CyMpoBOIKY-
€ThCS 3MIHAMU Yy HAKOIMYEHHI PI3HUX (OPM BYIJICBOJIIB 1 €JIEMEHTIB KMBJICHHS B JTUCTKaX (Ta0II. 2).

3a #ii mpemapary BMIiCT KPOXMaJIIO 1 BCiX (OpM LYKPIB — CYMHU LYKPIB, PEIYyKYIOUHX I[YKpIB 1 ca-
Xapo3u OyB TOCTOBIpHO BUIIMM Y TOPIBHSAHHI 3 KOHTpoJjeM. Ha Hamy nymMKy 1ie € cBiT4eHHSIM Oibi
MPOAYKTHBHOI pPOOOTH POTOCHHTE3yIOUOTO anapaTy JUCTKIB Y pe3y/bTaTi OnTUMi3alii iX Me30CTpyK-
TYpH 1 3pOCTaHHS BMICTy XJ1opodiniB. [10ka30B0i0 € CYyTTEBA Pi3HMIIS Y BMICTI caxapo3u MiX KOHTPO-
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JIEM 1 ZOCTIIOM — 3a JIii peTapaanTy BMICT i€l popmu mykpiB OyB cyrTeBo OinbinmuM. L{e 1o0pe moro-
JDKY€ETBCS 3 BIIOMUMH JTaHUMHU TPO TPAHCIOPTHY (DYHKIIIO caxapo3u — MOCUICHE YTBOPEHHS IYKPiB
i BILIHBOM (DOJIIKYpPY CIPHSJIO YTBOPEHHIO OLIBIIOI KIIBKOCTI MOOUIBHOI, TPAHCIIOPTHOT iX (hopMmHu,
sIKa BUKOPHCTOBYBAJacs B IIEM 9Yac Ha MPOIECH KaproreHe3dy — (GopMyBaHHS 1 pOCTy IUTOMIB, Maca
AKux OyJia OUIBIIOIO Y BapiaHTi i3 3aCTOCYBaHHAM peTapAaHTy (Tadm. 2).

Tabnuus 2 — Bnuiue ¢ostikypy Ha BMicT HeCTPYKTYPHHX BYIJVIEBOJIB Ta eJ1eMEHTIB JKHBJICHHS B JINCTKAX arpycy cOpTy
Mamenbka (% Ha CyXy peuOBHHY)

. . Penyxyroui CymapHuit -y

Bapiant Cyma 1ykpis yKpu Caxaposa Kpoxmans azor Docdop Kamiit
KonTpons 9,9+0,03 8,8+0,04 1,1+0,02 1,6+00,04 2,3+0,04 0,3+0,02 1,9+0,05
Donikyp 11,1+0,04* 9,5+ 0,03* 1,6+0,02* 1,8+0,06 2,5+0,05%* 0,4+0,02* 2,0+0,03

Ipumirtka: * - pisHnns gocroBipHa 3a p < 0,05.

OTtpuMaHi pe3ynbTaTd JOCHIHKEHb CBITYaTh, 1[0 BMICT €JIEMEHTIB MiHEPAJILHOTO XKHUBJICHHS 30i-
JIBIITYBABCS 3a [ii petapaanty. O4eBHIHO, 1€ € OJHUM i3 QaKTOPIB, SKi CIPHUIIOTH CUHHTE3Y XJI0pOoQi-
JiB Ta 3arajbHid acUMULILIIHIA NPOAYKTUBHOCTI JucTKiB. [linBuineHuid BMIicT a3oTy, ¢ocdopy Ta
KaJiIo y POCIHH arpycy CBITYHUThH TaKOX MPO 301IbLICHHS ACMOHYBaJbHOI 3JaTHOCTI JHMCTKIB, IO B
riepiox (OpMyBaHHS IDIOJIB € HOJATKOBUM JDKEPEIIOM MiHEpPAIIBHUX €JIEMEHTIB TS MPOIIECIB KapIio-
reHe3y (Tadmurs 2).

VY pe3ynbTaTti onTHMI3alii ME30CTPYKTYpH JIUCTKIB, MOCHIEHOTO HAKOMUYEHHS LYKPIiB 1 Kpoxma-
JII0, €JIEMEHTIB MIHEPaIbHOIO KUBJICHHS B JIUCTKAX i BILIMBOM (OJIIKYPY BiIOYyBaIOCsA CYyTTEBE IMijI-
BHILICHHS YpOXKalHOCTI KyIabTypH (Tabdm. 3).

Tabnuus 3 — BiiiuB ¢oaikypy Ha ypokaiiHicTh Ta sIKiCHi MOKa3HUKH fITix arpycy copty ManeHbka

Bapiant/ Vposaii, /ra VYpoxaiiHicTb KucnotHicts, AckopbinoBa Cywma wykpis, %
TToxa3Huk ’ 3 KyIla, Kr % KHCI0Ta ’
KoHtpoib 14,2+0,08 2,940,92 1,940,15 20,8+0,70 7,4+1,75
Donikyp 18,3+0,05* 3,7£1,17 2,240,19 242 +£0,51* 9,0+ 1,77
HIPy 5 0.68 - - - -

Ipumirtka: * - pizHuI qocrosipHa 3a p < 0,05.

BaxmBuUM MOKa3HUKOM €QEKTHBHOCTI 1 AOLIJIBHOCTI 3aCTOCYBaHHS pETapAaHTy € SKICHI Xapak-
TEPUCTUKH TPOAYKITi — BMICT aCKOpOIHOBOI KHUCIOTH, 3arajlbHOI KUCIOTHOCTI 1 CyMH IyKpiB. OTpH-
MaHi pe3yJIbTaTH CBII4aTh, IO 3aIPOIOHOBAHHMHA METOA OOpPOOKH KYIIiB (OITIKYPOM MPUBOAUTE 10
MOKpAaIIeHHS SKOCTI MpOIyKIii: 3a Aii mpenapary Li HOKa3HUKH 3pocTanu (Tabm. 3).

BucaoBok. O0po0ka poCIMH arpycy TPHa3OJIOXiAHUM PETYyIATOPOM POCTY (OIIKypOM MPHBO-
IUTH IO ONTHMIi3allii ME30CTPYKTYPHUX XapaKTEPHCTHK JIICTKOBOTO amapary, IiABUIICHHS BMICTY
xJ10po(idiB, HAKOMMYEHHS BYTJICBOIB Ta €JIEMEHTIB XHBJICHHS B JHCTKAaX, IO CTBOPIOE YMOBHU JJIS
MiABUILICHHS YPOXKaHHOCTI KYJIBTYPH.
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JeiicTBue ¢onKkypa Ha JIMCTOBOI anmapar, cojep:KaHHe YIJIeBOJ0B U 3JIeMEHTOB MUTAHUS B JUCThAX KPbIKOB-
HHMKA B CBA3HU C IPOIYKTHBHOCTBLIO KYJIbTYPbI

B.T. Kypsbsra, I'. C. lllatamok

W3yuanu BIUsiHHE TPHA30JIIPOM3BOJIHOTO Mpenapara Gpoaukyp Ha (HOpMHUPOBAHHE JIMCTHEB KPBDKOBHHMKA copTa Mare-
HbKa, HAKOIIIEHHE B HUX HECTPYKTYPHBIX YIJIEBOJIOB (CaxapoB U Kpaxmaina), 3JIEMEHTOB MHHEPAIbHOTO MUTaHUS U ypOXKaii-
HOCTB KYJBTYpHI. Pe3ynbTaTsl CBUACTENBCTBYIOT, UTO 00paboTKa HacaxaeHui kpebkoBHIKA 0,025 % pacTBopoM (oiHKypa B
(aze OyTroHHM3aIMHK CIIOCOOCTBOBAIA ONTHMH3AIMN ME30CTPYKTYPHI, HAKOIUICHHUIO B JINCTBSIX XJIOpomiLIa, a30Ta, Gochopa u
Kanusl. YCTaHOBIJIEHO, YTO 00paboTKa pacTeHMil KpbDKOBHMKA MpENapaToM MPHBOJMIA K YTOIIIEHHUIO JIUCTHEB 3a CUET YBE-
JTU4YeHus 00beMa U IMHEHHBIX pa3MepoB KJIETOK CTONIOYATON M Ty0uaToi acCUMHIALMOHHON MApEHXUMBI, YBEIMYEHHIO CO-
neprkanust xaopodumnos. OTMe4eHHbIE H3MEHEHUS] IPUBOAMIN K YCHIEHUIO (POTOCHHTETHYECKHUX MPOLECCOB, HHTEHCHBHOTO
HOBOOOpAa30BaHMUS IPOAYKTOB (POTOCHHTE3a — CaXapoB U KpaxMaina, 9To 00ecIeurIo CyIecCTBEHHOE MOBBIIICHNE YpOXKaiitHO-
ctu. [Tox Bo3zmeiicTBHEM (oIMKypa COAEpkKAHHUE IIEMEHTOB ITUTAHMS B JIUCTHAX YBEIMIUBAJIOCH, YTO CIIOCOOCTBOBAJIO CHH-
Te3y XJIOPOQUIUIOB U POCTY OOIIeH aCCUMMIILIMOHHON NPOM3BOAUTEIBHOCTH JIMCTHEB. [TOBBIIEHHOE COAEPKAHUE a30Ta,
docdopa u Kanus y pacTeHHI KPBKOBHHKA CBUIETENBCTBYET 00 yBEIHUSHUH JAETIOHUPYIOIIEH €MKOCTH JINCThEB B IEPUO]
(opMHpOBaHUS IIOMOB I10]] BO3JEHCTBHEM IIpernapara, 4To ObLIO JONOIHUTENBHBIM HCTOYHUKOM MHHEPAJIbHBIX JIEMEHTOB
JUTSL TIPOIIECCOB (POPMHPOBAHUS U POCTA IUIOJIOB.

VYcraHoBIIEeHO, 4TO 00paboTKa KycToB (OIMKYPOM IPUBOAMIA K YIYyUIICHHIO Ka4eCTBA MPOAYKLMHU: MO BO3ACHCTBHEM
npenapaTa yIyJallch KaueCTBEHHbIE MOKAa3aTeNH MPOIYKIHMH — COJEPKaHHe aCKOPOUHOBOI KHUCIIOTHI, YTJIEBOAOB U KUCIOT-
HOCTH SITOJ.

KnroueBble c10Ba: KPEDKOBHUK, pETapAaHTHI, (JOIHMKYD, JICTOBOH amIapar, SJIeMEHTHI TUTaHus, YPOKaHHOCTb.

Folicur action on the leaf apparatus, carbonate content and elements nutrition in gooseberre leaves related to the
crop productivity

V. Kuryata, H. Shatulyuk

Synthetic growth regulators are widely used in modern crop production to solve a variety of practical problems. Growth
regulation preparation application makes it possible to strengthen or slow down growth processes deliberately at different
phases of plant development, to regulate crops load with fruits and seeds, and to influence the products quality. Retardants is
one of the most common groups of synthetic growth regulators plants — antihyberellin preparation that either inhibits the
synthesis of gibberellins, or blocks the formation of the hormone receptor complex, thus preventing the growth stimulating
effect of phytohormones. Recently, new triazole derivative retardants, in particular folicur, have been created, which
combines fungicidal properties with the ability to regulate growth processes and influence the morphogenesis of plants,
which is accompanied by increased yields. However, the effect of the folicur on the anatomical - morphological and
physiological features of the functioning of the leafy apparatus, accumulation and redistribution of assimilates and elements
of mineral nutrition in berry plants remain practically unexplored.

Field surveys were carried out on the plantations of the farming farm "Dagor” in the village of Rakov, Tomashpil district,
Vinnytsia region in 2015-2017. The bushes were treated with a litter sprayer OP-2 during the budding period of 0.025 % — by the
solution of the folicur (by the active substance) until the wetting of the leaves completely. Plants of the control variant were sprayed
with tap water. The selection of materials for studying the mesostructure of the leaf was carried out in the ripening phase of the fruits.
The mesostructures of leaves were studied at the end of vegetation on fixed material using the A.T. Mokronosov and R.A.
Borzenkova. Determination of cell size and thickness of chlorenchymes was performed using a micrometer Micmed-1 and an ocular
micrometer MOB-1-15x in a 20-fold repetition. A 5 % solution of acetic acid in hydrochloric acid 2 mol/l was chosen as a
maceration agent. Determination of the content of chlorophylls was carried out in a fresh material by spectrophotometric method on
the spectrometer SF-16. The content of nonstructural carbohydrates (sugars and starch) was determined by iodometric method,
phosphorus content was determined by the intensity of formation of phosphorus molybdenum complex, potassium — flame —
photometric method, content of various forms of nitrogen — by Keldal.

The influence of the triazole derivative preparation of the folicur on the formation of the Mashenka gooseberry variety
leaves, accumulation of nonstructural carbohydrates (sugars and starches) and mineral nutrition elements is established.
According to the results, the preparation follicle has a clear retardant effect on gooseberry plants. Under the influence of the
folicur, the height of the plants was 80 + 8.02 cm vs control of 73,7 + 9,91 cm. The application of the folicur caused a
significant rebuilding of the mesostructure of the leaves, their thickening by increasing chlorenchyme, increasing the cell
volume of the columnar parenchyma and the linear size of the cells of the spongy parenchyma leaves. Also, the content of the
amount of chlorophyll increased in the leaves. The peculiarities of the formation of the mesostructure of leaves on the action
of the applied preparation provided more effective implementation of their photosynthetic function, which is an important
prerequisite for increasing the productivity of culture.

Gooseberry plants treatment with the drug is accompanied by changes in the accumulation and redistribution of various
forms of carbohydrates. For the action of the drug, the content of starch and all forms of sugars — the sum of sugars, reducing
sugars and sucrose was significantly higher compared with the control, which is evidence of more productive work of the
photosynthetic apparatus of leaves due to optimization of their mesostructure and increase in the content of chlorophylls.

The obtained results indicate that the proposed method of shrubs processing by the folicur provides higher yields and
better quality of the product: for the action of the drug qualitative indicators of products the content — of ascorbic acid,
carbohydrates and the acidity of the berries increased.

Key words: gooseberries, retardants, folicur, leafy apparatus, elements supplies, yield.
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BIIJ/IMB IIO3AKOPEHEBHUX HNIJIZKUBJIEHb HA BUCOTY
KPIIIVIEHHSA KAYAHIB Y I'IBPUAIB KYKYPY /31

HaBeneHi pe3ynbTaTi BUBYCHHS BIUIMBY I03aKOPEHEBHX Ii/UKUBICHb Ha BUCOTY 3aKJIaJJaHHS Ka4yaHIB y TriOpUIIB KyKy-
pya3u BiTum3HAHOI cenekuii (XapkiBebkuii 195MB Ta IlepesicnaBerkuit 230CB) ta komnanii «MoHcanTo» (DKC 2960, DKC
2949, DKC 2971, DKC 3472, DKC 3420, DKC 3871, DK 391, DK 440, DKC 4964, DK 315). Pe3syabraTamu npoBeeHHX
JIOCII/PKEHb BCTAQHOBJICHO, 1[0 BHCOTA 3aKJIa[JaHHS Ka4yaHiB iCTOTHO 3aJICKHUTh BijJl 3aCTOCYBAHHS MO3aKOPEHEBHX ITiJUKHB-
nens. HaiiOinbme 3Ha4eHHsT BUCOTH KPIIUIEHHS Ka4yaHiB y TPYIi PaHHBOCTUININX, CEPEIHBOPAHHIX Ta CEPeIHBOCTHIIINX Ti0-
punis Oyio Ha BapiaHTi 1e BHOCHIN MikponoOpuBo Exomer moromuuk. ToOTO Iie mmie pa3 MiATBEPIIKY€E BaXIIHBICTh IIMHKO-
BUX JIOOPHB I POCTY KYKYPYI3H i )OPMYBaHHS ONTHMAJIBHOI apXiTEKTOHIKH IIOCIBY. 3a BUCOTOIO KPIIUICHHS KauaHiB ceper
paHHBOCTHININX Ti6puaiB Bupimmmuchk Xapkiscbkuit 195SMB — 90,8 cm, DKC 2971 — 93,9 cm (paHHBOCTHINIA TpyIa),
DKC 3472 — 104,5 cm, DKC 3420 - 105,0 cm (cepenubopanns rpymna) tTa DK 391 — 110,5 cm, DKC 4964 — 103,7 cMm (cepen-
HBOCTHIJIA Tpyma). Pe3ynbraTaMu NPOBEACHUX JOCIIUKCHb BCTAHOBIICHO, 110 BUCOTA KPIIUICHHS Ka4yaHiB iCTOTHO 3aJICKHTh
BiZ rpynu cturiocti ribpuais. IlogoBXKeHHS TPUBAJIOCTI BEreTALIIHOrO Mepioay CIpusie 3pOCTaHHIO BUCOTH KPIMJICHHS Ka-
yaniB. HaiiGinpure 3HaYeHHs BUCOTH KpimwteHHs kadadiB (102,6-118,7 cMm) BiaMiueHO y Ipymi CepeJHbOCTHIIIMX TiOpHIiB.
ITpoBeneHHs MO3aKOPEHEBUX IIKUBIICHD CIIPHsIE 30UIBIICHHIO BUCOTH KpiIUIeHHs KadaHiB (Ha 1,79-12,84 cm, mopiBHSIHO 13
KOHTpOJIEM) Y BCIX JOCHIIKYBaHUX TiOpHUIIB KyKypyA3H, HE3aJIEXHO Bix rpymu cruriocTi. Hal6inblne 3Had4eHHS BHCOTH
KpimteHHs: ka4aHiB (71,6-128,9 cm) BigmideHo Ha BapiaHTi ge Oyino IpoBeAeHEe ABOpa3oBe BHEeCeHHS y ¢asy 5-7 Tta
10-12 nuCTKiB KYKypyA3U OUHKOBMICTHUX MIKpPOIOOPHB.

KuirouoBi ciioBa: kykypy/a3a, riOpus, mo3akopeHeBi MiKUBICHH, MiKpooOpHBa, (a3za po3BUTKY, OakTepiaibHHi Tpe-
napat, peryasaTop pocTy pOC/INH, BUCOTA KPIilJICHHS KayaHiB.

I[MocTanoBka nmpo0seMu, aHaJi3 OCTAHHIX HOCTIIKeHb i myQmikamii. /{75 MexaHi30BaHOTO BU-
poOITyBaHHS Ta 30HpaHHS TiOPUIIB KyKypya3W HAHOUIBII Ba)KJIMBE 3HAYCHHS Ma€ BHCOTA KPITUICHHS
kKadaHiB. L[g o3HaKa BH3HAYAETHCA OIOJOTIYHUMHU OCOOJIMBOCTSMH POCIMH Ta YMOBAaMH iX BHPOIIY-
BaHHs. JleiuT BOJNIOTH B IPYHTI 1 BUCOKI TeMIlEpaTypy 3MEHIIYIOTh BHCOTY 3aKiIaJaHHS KadaHiB
[1-8], HasiBHICTH Oyp’ siHIB HaBMaku 301IbLIYE KOHKYPEHIIO POCIUH KYKYPYI3HU 3a (QaKTOpH KHUTTS Ta
CIIpHSIE BUTATYBAHHIO POCIIHH 1 TTiIBUINEHHIO BUCOTH 3aKJIaaHHs KadaHiB [9-13].

[Ipu 3acTocyBaHHI MEXaHI30BaHOTO 30MpaHHSI KyKypYA3U BKIWBO, 00 KadaHHW 3aKJIamaucs pi-
BHOMIPHO Ha ONTHUMAaJbHIM BUCOTI, TOMY IO AK i HU3bKa BUCOTa MpHKpimuieHHs kadadiB (30-50 cm)
MIPU3BOIUTE JI0 3HAYHUX BTPATH 3epHA 32 MexaHizoBaHoro 36upanus (15-20 % i 6inpie), Tak 1 BUCOKE
3aKkaganas kadaHiB (Bumie 110 cm) € He 6akaHnM, depe3 301UTbIICHHS 3aTpaT Ha 30upanHs [14-22].

3rigHo 3 JOCHIHKEHHSIMH PAy aBTOpiB [23-34], BUCOTa NPUKPIMJICHHS Ka4yaHiB € TEHETUYHO [ie-
TEPMiHOBAHOIO, Ha IKY CYTTEBO BIUTUBAIOTH €IEMEHTU arpOTEXHIKH i YMOBH JOBKILIS.

M. llyaxa, B. Yepuens [35], Ciampitti LA., Vyn T.J. [36] ta O.JIL. Cipoxu [37] B cBOIX HOCIHiTKEH-
HSIX BKa3yIOTb, IO CUCTEMa yIOOPEHHS MOXKE BIUTUBATH HAa BUCOTY POCIHUH Ta 3aKJIaJAaHHs KayaHiB.

BuBYEHHST MOKIIMBOCTI PETYIIOBaHHS BUCOTH 3aKJIaJaHHA KauyaHiB 32 paxyHOK HMPOBEICHHS 103a-
KOpPEHEBUX ITIHKUBJICHh MIKPOJIOOPHBAMH, PETYIATOPOM POCTY POCIHH Ta OaKTepiadbHUM Ipemnapa-
TOM € aKTyaJIbHUMH, OCKIJIBKH B JIITEPATypl HEMAE TOCTATHHOI iH(pOpMAITil TIPO ITI0 3aJICKHICTb.

Merto10 nocaigieHb € BUBUCHHS BIUIMBY M03aKOPEHEBHX ITiHKUBJICHb MiKpomoOpuBamMu PocTok
KyKypya3a, Ekonrct MOHOIIMHK, perysiTOpoOM POCTy pociiH Bummen Ta 6akTepialbHUM MpernapaTom
Biomar Ha pocTOBI MporecH PoCIrH TIOpUIIB KYKYypya3H 1 30KpeMa BHCOTH 3aKJIaJlaHHs KadaHiB, Ta
3MiHY €] 03HAKH 3aJIEKHO Bl KIIIMaTHYHUX YMOB POKY.

Martepiaa Ta MeToauKa aAocaiKeHb. [1onb0B1 1ociimkeHHs npoBoaWIKch npotsirom 2011-2013
pp. B AI1 A" «KKopaenicrke» IK HAAH Ykpainu (c. Kopnemiska KanuniBcbkoro paiiony BiHHHIIB-
Ko1 00acTi), SKe po3TalloBaHe 3TiTHO i3 30HAIBHOIO NPUHAJIEKHICTIO B HEHTpalbHil yacTuHi Jlicoc-
teny I[IpaBoGepesxnoro. s nociiKeHHs BIUIMBY MO3aKOPEHEBUX MMiPKUBJICHb Ha BUCOTY KPIiIUICHHS
KavaHiB BUKOPHUCTOBYBAIH TiOpUAM KYKYpyA3u BiTaM3HAHOI cenekii (XapkiBcekuii 195MB Ta Ilepe-
scaaBcekui 230CB) Ta kommanii «MoucanTo» DKC 2960, DKC 2949, DKC 2971, DKC 3472, DKC
3420, DKC 3871, DK 391, DK 440, DKC 4964, DK 315.

[pyHTH — 4OpHO3EMHM ITMOOKI CEPEIHBOCYTIIMHKOBI Ha jieci. BmicT rymycy (3a TropiHoM) B OpHO-
My tmapi ckianaB 4,60 %. Peakuis rpyatoBoro pH (compose) 5,7 (6mM3bpKa 10 HEUTPAIBHOI); Cepel-

© Manamapuyk B.]I., 2018.
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HBO3BKEHI: TIIPOITHIHA KUCIOTHICTh 40 MI.-eKB. Ha 1 KT IpyHTY; CyMa BBIOpaHMX OCHOB — 158 MT.-
ekB. Ha | kxr rpyHTy (32 Kannenom-I'inpK0BHIIOM); CTYHiHb HacH4eHHs ocHOBaMH 82,3 %. Arpodizu-
9H{ BIACTHBOCTI: ILMBHICTB IPYHTY — 1,2 T/cM’. Y IpYHTaX MiCTHTBCS JETKOTiAPOITi30BAHOTO a30Ty (3a
Kopuadingom) 106 mr Ha 1 KT TpyHTY, pyXxoMoro docdopy i oOMiHHOTO Kaiito (3a Uupukosum) 186 i
160 mr Ha 1 KT TpyHTY, BiAMOBITHO.

XapaKTepHu3yloun KIiMaTHYHI YMOBH POKY HEOOXiTHO BiAMITHTH IX KOHTPACTHICTh 32 POKHU IPO-
BEICHHS JociipkeHb. Tak y 2011 pormi crmodyaTtKy XoJo/1Ha i3 3aMOpO3KaMH TOT0/Ia Y MePIIii-IpyTii
JeKajli KBITHS 00MeXyBaja 3aCTOCYBaHHS PaHHBOTO CTPOKY CiBOM TiOpHIiB KyKypym3u. B TpaBHi crio-
cTepiranocs MiABHIICHHS TEMIIEPaTypHHUX MOKA3HUKIB Ta Ae(ilUT ONafiB, IO CYTTEBO BIUIMHYJIO Ha
MPOPOCTaHHs HACiHHA. 30KpeMa OCHOBHA YaCTHHA POCIHH YXKe 3HaXxoawiaach y ¢asy 5-7 JHCTKIB, a
5-10 % wnacigHs 1€ HABITH HE MPOPOCIIO, IO HETATHBHO BIUTMHYJIO HA TIOKA3HUKH JIIHIHHOTO POCTY
POCIMH KYyKYPYA3H Pi3HHUX Iyl cTUriocTi. B nogansmomy kiiMatuysi ymoBu 2011 poky Mano Bizgpi-
3HSUIMCH Bij OaraTopiyHuX i OyJu CIPUATIMBUMH Ui POCTY 1 PO3BUTKY KYKYpPYI3H.

Y 2012 pori HE3BUYHO BUCOKI TEMIEPATypH KBITHS CTBOPWJIM HECHPHSITIMBI arpoKIiMaTHIHI
YMOBH UL PO3BUTKY KYKYpya3u. Tak MOYMHAIOYHM 13 TpaBHs MiCAL 10 APYroi A€Kaau CEpIHs CIIOo-
cTepiraBcs 1ediuuT BOJOTH, PO L0 CBIAYMTH CYTTEBE BIAXWICHHS KIJIBKOCTI OmaliB 3a Iei mepion
BiI cepemHbOOaraTopiuHuX. 3MEHIICHHS KUIBKOCTI OMaaiB B TEPioJl BOCKOBOI—IIOBHOI CTHTJIOCTI
CIIPHSUIO IHTCHCUBHIN BOJIOTOBIIIAYi 3epHA KYKypyIa3u. B mepion i3 cepras 1o | mekamy >KOBTHS BU-
nayo 60 MM omaziB, o Ha 79 MM MEHIIIE Bijl cepeIH00araTopiyHOro MOKa3HMUKa.

Y 2013 pori HegocTaTHS KUTBKICTh TEMIEPATYPHUX MOKA3HUKIB Ta 3HAYHA KUTBKICTH OTMaaiB 00-
MEXyBajia 3aCTOCYBaHHs paHHLOTO TepmiHy ciBOu. B II ta Il mekamax KBITHS criocTepiraiocs pizke
MiABUILICHHS TEMIIEPaTypHUX TOKA3HUKIB Ta AediuuT Boiord. B monmampmiomy KiiMaTW4Hi yMOBH
2013 poky Maio Bigpi3HSJIMCH Bif O6araTopiuHuX i OynM CHPHUSTIMBUMH IS POCTY 1 PO3BUTKY KYKY-
pyI3u.

CiBOy mpoBoaunu ciBankoro CYITH-8 oHOBIIEHOIO, 13 HOPMOIO BHCIBY 75 THC. IIT. HACIHUH Ha Te-
ktap. [loBropHicTs B mocmigax mist riopunis — 3-4-pa3oBa. Po3MilieHHS AiSTHOK — METOAOM PEHIIOMi-
30BaHuX 0J10KiB. [l1omma mociBHOT MKy 25 M, 0071ik0Boi — 10,5 M°.

BusnaueHHs JHIMHUX MPOMIpIiB POCIHH: 3arajbHy BHCOTY Ta NMPHUKPIIUICHHS KadaHiB, a TaKOX
CTPYKTYpHHI aHami3 ypoxar (mo 10 kayaHax y KOXXHOMY ITOBTOPEHHi), MPOBOJMIN 3a 3araJbHOII-
PUHHATAMH METOAMKAMU I KyKypya3u [38-40].

OCHOBHI pe3yJibTaTH J0CTiIKeHHs. BrcoTa KpituIeHHS TOCTIOAAPCHKO IMIHHOTO KavaHa € ONHIE0 i3
HaWOLIBII BaXKITMBUX TEXHOJIOTIYHMX O3HAK TiOpHIIB KyKYpYA3H, BiJ 3HAYCHHS SIKOI 3aJIeKUTh 4ac 30H-
paHHs, EHepreTHYHi BUTPATH Ta BTPaTH Bpoxkaio. Pe3ynbTaTamu mpoBeaeHUX NOCIIHKEHb BCTAHOBIICHO,
IO BHCOTA 3aKJIaJaHHs Ka9aHiB iCTOTHO 3aJIC)KUATH BiJl 3aCTOCYBAHHS IT03aKOPEHEBUX ITiKUBIICHD [41-44].

XapaKkTepuUCTUKY TIOpHIIB KYKYPYA3W PaHHBOCTHUTIIOl TPYITH CTHUTJIOCTI 3a BHCOTOIO 3aKJIafaHHS
KauyaHiB 3aJIeKHO BiJl 3aCTOCYBaHHS MM03aKOPEHEBUX ITiJPKUBIICHb HaBEIEHO B Tabmwii 1.

I3 marmx Tabmumi 1 BUIHO, 10 HAKOUTBIIE 3HAYCHHSI BUCOTH KPIIUICHHS Ka4aHiB y TPYIl paHHBO-
CTUTIIX T10puaiB Oyiio Ha BapiaHTi e BHOCWIH MikpomoOopuBo Exomuct MoHonmHK. Lle mie pas miar-
BEPIUKYE BAXKIIMBICTh IMHKOBUX JOOPHUB UL POCTY KYKYPYA3H i (OPMYyBaHHS ONTHMAIBHOI apXiTek-
TOHIKH MOCIBY Ha OCHOBI BIUIMBY Ha ()OTOCHHTETUYHY Ta JUXAIBbHY CHCTEMY POCIIHH.

JlocmimkyBaHi TiOpuIn KyKYpPYI3U PAaHHBOCTUTIION TPYIH CTUTJIOCTI ICTOTHO BIPI3HSIIUCS 32 BU-
COTOIO 3aKJaJaHHs KayaHiB. Tak, 30KpeMa BUCOTa KpimyieHHs KadaHiB (PakTop Amuipos rigpus =3,88 CM),
B CEpeIHHOMY 3a TPH POKH, Oyna HaiiBuIIo0 y ribpuga XapkiBcekuii 195MB — 90,8 cMm Ta y ribpuna
DKC 2971 — 93,9 cm. V ri6puais DKC 2960 BucoTa 3akiiaganHs KadaHiB cTaHoBIIIA 82,3 cM, a y Ti0-
puna DKC 2949 — 79,7 cMm. To6TO, MOXHA BIAMITUTH BIAMIHHICTh ¥ BHCOTI 3aKJIaJaHHS KadaHiB MiX
ribpugamMu HaBiTH OJHI€T TPYIH CTHTIIOCTI.

[IpoBeneHHS MO3aKOPEHEBUX IIiPKUBIICHb MIKPOAOOPHBAMH, PETYIATOPOM POCTY POCIHH Ta Oak-
TepiaTbHUM TIpenapatoM (HakTop Buipos nosaxopenesi mipkmsremms =4,34 CM) CIIPHSIIO TiIBUIIICHHIO BHCOTH
3aknagaHHs kadaHiB Ha 0,5-1,2 cMm, B cepeIHBOMY 3a TPU POKHM AOCIiIKEHb. Tak, 30KpemMa BHCOTa 3a-
KJIaIaHHs Ka4aHiB y JOCHIPKYBaHUX TiOpUAIB M Yac MpOBeIEHHS M03aKOPEHEBUX IiIKUBICHD CTa-
HOoBMa: XapkiBchkuii 195MB — 92,0 cm, DKC 2960 — 82,9 cm, DKC 2949 — 80,3 cm ta DKC 2971 —
94,4 cM. Y 3B’s3Ky 13 MM BHCOTa KPIIUIEHHS Ka4yaHiB NPH 3aCTOCYBaHHI OJHOPA30BOTO BHECEHHS
nperapatiB (PakTop Cuipos kirskicrs nipxusrems=2, 79 CM), Y Pa3y 5-7 MHCTKIB KyKypy3H, CTAHOBHJIA: Xap-
kiBcekuit 195MB - 91,2 cm, DKC 2960 — 80,9 cm, DKC 2949 — 79,3 cm ta DKC 2971 — 94,0 cm, a 3a
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JIBOPA30BOr0 BHECEHHS IPEHapaTiB y M03aKOpEHEBE MiKUBICHH, ¥ da3zy 5-7 ta 10-12 MHCTKIB Ky-
Kypya3u: XapkiBcekuii 195SMB — 92,8 cm, DKC 2960 — 84,9 cm, DKC 2949 — 81,4 cm ta DKC 2971 —
94,9 cm. Toxi sk Ha KOHTPOJI, O€3 3aCTOCYBaHHS I03aKOPEHEBUX IIiKUBJICHb BHUCOTA 3aKjaJaHHs
KadaHiB, B CEPEIHBOMY 3a TPH POKH JIOCIIDKEHb CTaHOBWIA y TiOpuaiB XapkiBcbkuit 195MB —
81,2 cm, DKC 2960 — 77,4 cm, DKC 2949 — 74,5 cm Ta DKC 2971 — 89,7 cm.

Tabmuns 1 — Bniiue mo3akopeHeBUX MiUKUBJIEHb HA BHCOTY 3aKJIAIaHHs Ka4daHiB y ribpuais Kykypyasu i3
DAO 150-199, cm (3a 2011-2013 pp. +Sr)

. [To3akopeHeBe ITiKUBICHHS Kimiicrs
l6pun (A) (B) 06[()8?% 2011 p. 2012 p. 2013 p. Cepenne, + Sr

KonTposs (6e3 miHKUBICHB) - 75,8 92,4 75,3 81,2497

Biomar 1 84,8 99,9 90,1 91,677

11 85,6 101,9 89,8 92,4485

' EKOJHCT MOHOLHHK Iz 90,2 102,6 90,6 94,5+7,0
XapkiBcbkuii 195 MB 11 93,5 105,4 91,7 96,9+7 4
PocToK KykypyLsa 1 88,6 99 87,9 91,8+6,2

11 90,9 99,8 91,2 94,0+5,1
Bunries Iz 83,2 98,9 78,7 86,9+10,6

11 85,4 98,9 79,9 88,1+9.8

Kontposs (6e3 miKUBICHB) - 70,3 86,9 74,9 77,4%8,6
Bioar lz 60,6 91,1 79,0 76,9+15,4
11 73,2 94,9 80,5 82,9+11,0

EKOJHCT MOHOLHHK Ii 74,7 88,0 85,7 82,847,1

DKC 2960 11 79,3 95,6 89,0 88,0+8,2
Poctok kykypyasa 1 74,5 93,1 82,8 83,549.,3

11 75,1 93,8 86,7 85,249 4

Buinen 1: 72,0 90,0 794 80,5+9,0

II 74,8 92,3 83,7 83,6+8,8

Kontposs (6e3 miKUBICHB) - 69,5 73,8 80,2 74,554

Biomar 1 66,1 75,5 82,8 74,8484

11 71,5 81,3 86,0 79,6+7,4

EKOMHCT MOHOLHK 1: 70,6 76,0 90,6 79,1£10,3

DKC 2949 11 71,6 74,5 94,2 80,1123
Pocrok Kykypya I 78,3 82,3 89,1 83,2455

II 78,2 82,9 90,4 83,8+6,2

Buinen 1 71,7 77.8 84,8 80,1+4,1

11 77,9 81,2 86,9 82,0+4,6

Kontpous (6e3 miKUBICHB) - 93,9 79,4 95,7 89,7+8.9

Biomar Iz 70,9 85,6 97,0 84,5+13,1

11 73,0 82,0 100,3 85,1+13,9

EKOJHCT MOHOLHHK lz 101,0 86,7 108,4 98,7+11,0

DKC 2971 11 95,6 93,9 108,6 99,4480
PocTox kykypyia I 96,8 94,6 105,7 99,045,9

11 96,3 85,2 107,2 96,2+11,0

Bunmen lz 95,2 86,5 99,6 93,8+6,7

11 106,0 88,4 101,9 98,8+9,2

HIPys, oM ®daxrop A — 3,88 Cl\é ?;K;;I;MB — 4,34 cm, akrop .

HpumiTka: “- 0IHOPa30Be BHECEHHs nmpenapary y $hasy 5-7 JHCTKIB KYKypyasH;
**. IBOpa3oBe BHECEHHs mpenapaty y hasy 5-7 Ta 10-12 MHCTKIB KyKypyasH.

3pocTaHHs BUCOTH 3aKJaJaHHs KauaHiB y riopuma Xapkieckkuit 195 MB npu 3acTocyBaHHI 1mo3a-
KOpeHeBuX mipkuBiieHs ctanoBwio 10,0 Ta 11,7 cm, y ridpuma DKC 2960 — 3,5 ta 7,5 cm, DKC 2949 —
4,8 Ta 6,9 cm, DKC 2971 — 4,3 ta 5,2 cM, MOPIBHAHO 13 KOHTpoJieM (0e3 M03aKOPEHEBUX ITi)KUBIICHB ),
BIJITIOBITHO 3a OJTHOPA30BOT0 Ta JBOPA30BOTO IMPOBEICHHS IT03aKOPEHEBHX IT1KUBIICHD.

Bucora kpimieHHs ka4aHiB y TriOpuaiB paHHBOCTHIIIO IPYIIH, B CEPEIHBOMY 33 POKH JOCHIKEHb,
KOJIMBanack B Mexkax Bix 74,5 10 99,4 cm. lle 3HaueHHS BUCOTH 3aKJIaJaHHS KauyaHIB 3HAXOJUTHCS B
Mexkax ontuManbHoi BenumduHA 70-110 cM, IO IIJIKOM JTOCTAaTHRO IS TIPOBEICHHS MEXaHi30BaHOTO
30MpaHHs 1UX TOPHUIB KYKYPY/A3H 3a MiHIMaJIbHUX IOKa3HUKIB BTPATH 3€PHA.
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VY rpymi cepenHbOopaHHix riOpuaiB (Tadj. 2) BiAMIYAEThCS 3pOCTaHHSA BUCOTH 3aKJIaJaHHs KayaHiB,
B MOPIBHSHHI 13 PAaHHBOCTHIJIOIO TPYIOIO TiOpUIIB KyKypya3u. BucoTta KpimieHHS KadaHiB y AaHii
TpyIi KonuBaiacs B Mexax Bix 92,6 mo 119,0 cMm. I'iGpunn cepemHbOPaHHBOI TPYIH CTHTIOCTI ((hak-
TOp Aprp TiOpuau = 4,52), 6€3 3aCTOCYBaHHS MI03aKOPEHEBUX IMiIKUBIICHb (KOHTPOJIb) MaJId TaKe 3Ha-
4yeHHs BUCOTU NpuKpituieHHs kadaniB: DKC 3472 — 104,5 cm, DKC 3420 — 105,0 cm, [epesicnacs-
kuit 230 CB - 92,6 cm Ta DKC 3871 — 102,8 cMm.

Tabmuns 2 — BB mo3akopeHeBHX ITXKUBJIEHb HA BUCOTY 3aK/IaJaHHsl KadyaHiB y riopuais kykypyasu i3 @AO 200-299,
cM (3a 2011-2013 pp. £Sr)

TiGpun (A) H°3aK°peHe‘2f3§”MHB”eHH“ ogé?éﬁf?é) 2011p. | 2012p. | 2013p. | Cepene, + ST

KonTtposib (63 mipKUBICHb) - 109,9 99,9 103,7 104,5+5,0

Biomar 1** 1104 100,3 108,7 106,554

11 110,9 100,0 113,7 108,2+7,2

EKOJHCT MOHOLIHHK IZ 110,9 103,4 114,5 109,6+5,7

DKC 3472 1I 119,6 102,4 116,4 112,849,1
PocTok Kykypy3a I** 124,9 104,5 111,7 113,7+10,3

I 126,8 115,7 114,6 119,0+6,7
Bunmen IZ 129,3 110,8 105,8 115,3+12.4

11 111,0 106,3 110,8 109,4+2,7

KonTtposb (6e3 mipKUBICHb) - 108,7 101,2 105,0 105,0+3,8

Biosar 110,6 102,3 108,9 107,3+4,4

I 111,9 102,1 113,7 109,246,2

EKOJTHCT MOHOLIHHK IZ 113,9 107,7 115,9 112,544,3

DKC 3420 11 114,6 103,5 118,9 112,3+7,9
PocTok Kykypy3a I** 114,4 103,1 114,1 110,5+6,4

1T 118,1 105,0 117,3 113,547,3

Bunien I** 114,0 105,9 107,9 109,344,2

11 119,2 108,8 108,9 112,3+6,0

KonTposns (6e3 miKUBICHD) - 81,9 100,4 95.6 92,649,6

Biomar 76,1 115,3 100,4 97,3198

11 83,1 113,0 103,3 99,8+15,3
[epesicnaBepkuii 230 |ExomucT MOHOLMHK I** 84,3 18,4 1084 103, 7£17,5
CB Il* 92,9 120,6 111,2 108,2+14,1
PocTox KyKypysa 1 _ 84,4 111,8 106,4 100,9+14,5
11 85,8 117,8 108,1 103,9+16,4

Y I** 89,5 115,5 99,5 101,5+13,1
11 94,4 116,0 100,1 103,5+11,2

KonTposs (6e3 miKUBICHbD) - 101,6 104,5 102,4 102,8+1,5

Biovar ** 96,8 111,9 107,5 105,4+7,8
1T 94,2 110,7 114,6 106,5+10,8

EXOMHCT MOHOLMHK 1** 105,1 110,6 116,9 110,9+5.9

DKC 3871 1I 110,0 113,8 117,2 113,743,6
PocTox KyKypysa IZ 108,2 110,8 112,1 110,442,0

1I 109,0 112,5 115,7 112,443,4

Bemen 1** 104,2 108,0 106,9 106,4+2,0

11 115,0 119,7 109,4 114,745,2

®daxrop A — 4,52 cm, Pakrop B - 5,05 cm, Dak-
HIPgs, cm b Top C — 3,20pCM. )

Hpumirtka: *- OJHOpa30Be BHECCHHs Ipemnapary y Gasy 5-7 JIUCTKIB KyKypy/a3H;
. 1BOpa3oBe BHeCeHHs Hpernapary y dasy 5-7 Ta 10-12 THCTKIiB KyKypy3u.

I1in yac npoBeNieHHsI I03aKOPEHEBUX IMTILKUBIICHD (PAKTOP Bip nosaxopenesi mimxusiems = 5,05 €M) BHCOTa
3aKJIalaHHs KavyaHiB 3pocTalia, B CepeaHbOMY 3a TpH poku, Ha 0,7-1,1 cM i cranoBmwia y DKC 3472 —
111,8 cm, DKC 3420 — 110.9 cm, Iepesicnasebkuii 230 CB — 102,3 cm ta DKC 3871 — 110,0 cm.

Takox MOTPiIOHO BIAMITHTH 3MiHY BUCOTH 3aKjIaJaHHsA KayaHiB y CepeIHbOPAHHBOI IPYIH CTHIJIO-
CTi Ti0OpHIB 3aJIEKHO BiJ KUTBKOCTI IPOBEACHUX TT03aKOPEHEBUX MiHKUBICHD ((aKTOP Chip xinsxicrs o6po-
sox=3,20 cMm). Tak, 30Kpema MpH 3acTOCYBaHHI OJHOT'O MI03aKOPEHEBOT0 MiKUBIICHHSA y a3y 5-7 muc-
TKiB KYKypyJ3U BHUCOTa KpIIUIEHHS KayaHIiB y JOCHTIIKyBaHUX TiOpHIiB, B CEpeIHBOMY 3a TPU POKU
nmocimimkens ckiama DKC 3472 — 111,3 cm, DKC 3420 — 109,9 cwm, Ilepescnascbkuit 230 CB —
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100,8 cm ta DKC 3871 — 108,3 cM, a ipu 3acTOCyBaHHI TBOKPATHOTO ITO3aKOPEHEBOTO ITiKUBIICHHS
y ¢a3zy 5-7 ta 10-12 nuctkiB kykypymsu: DKC 3472 — 112,4 cm, DKC 3420 — 111,8 cm, IlepesicnaBch-
knit 230 CB - 103,9 cm ta DKC 3871 — 111,8 cm.

VY rpymi cepeAHHOCTUTIIMX TIOPUAIB KYKYpY/I3M BHCOTA KPITUICHHS KadaHiB, K 1 3arajbHa BHCOTA
pociuH Oyia HaWBHUILOIO MOPIBHSHO 13 PAaHHBOCTHIIIOID Ta CEPEIHBOPAHHBOIO IPYIO0 Ti0puaiB. 3Ha-
YCHHSI BUCOTH 3aKJIaJaHHs Ka4daHiB y CEPEAHBOCTHUIIMX TIOPUAIB KYKYpPYI3H, B CEPEIHBOMY 3a TPU
poxH, KonmuBaiocs B Mexax 99,0-120,8 cm (muB. Tabr. 3).

Tabmuns 3 — BiiiuB mo3akopeHeBUX MiUKUBJIEHb HA BHCOTY 3aKJIAIaHHsA KadaHiB y ribpuais Kykypyasu i3
DAO 300-399, cm (3a 2011-2013 pp. +Sr)

Tiopun (A) H°3aK°peHe‘2f3§”MHB”eHH“ oggg%??(lé) 2011p. | 2012p. | 2013p. | Cepemne, £ St

KonTtposib (6e3 mipKuBICHb) - 117,7 99,2 114,7 110,599

Biomar Iz 118,7 110,3 119,1 116,0+5,0

11 124,4 107,3 124,3 118,749,8
EKOJTHCT MOHOLHHK li 119,5 103,2 127,5 116,7+12.4

DK 391 11 121,0 105,1 122,3 116,149,6
PocTok Kykypysa Iz 119,1 110,8 120,2 116,745,1

II 124,2 113,7 124,5 120,8+6,2

Bunien li 122,8 104,9 115,4 114,449,0

11 118,1 110,9 117,0 115,3+3,9

KonTposb (6e3 mipKUBICHb) - 89,3 101,9 105,9 99,0+8,7
Biomar Iz 81,0 112,6 117,3 103,6+19,7
11 83,9 111,8 123,6 106,4+20,4
EKOJTHCT MOHOLHHK li 96,1 110,9 122,7 109,9+13,3
DK 440 11 93,5 109,7 124,8 109,3+15,7
PocToK KyKypy3a Iz 95,2 116,0 120,2 110,5+13,4
11 93,8 116,3 120,9 110,3+14,5

Bunmen Iz 93,6 107,7 108,3 103,248,3

11 98,5 107,9 112,1 106,2+7,0

KonTposs (6e3 miKUBICHbD) - 97,1 105,2 108,8 103,746,0
Biomar I 87,2 109.4 120,0 105,5+16,7
11 89,3 106,6 125,1 107,0+17,9
EKOJHCT MOHOLHHK Iz 101,8 107,0 125,0 111,3%122
DKC 4964 11 103,0 106,2 128,4 112,5+13,8
PocTox KyKypysa li 103,1 106,8 122,2 110,7+10,1
II 107,2 107,7 125,9 113,6+10,7

Bunmen Iz 101,2 106,0 111,0 106,1+4,9

II 113,0 106,2 114,8 111,344.,5

KonTposns (6e3 miKUBICHD) - 93,8 102,3 107,6 101,247,0

Biovar li 95,0 113,2 111,0 106,4+9,9
11 91,7 112,7 114,7 106,4+12.7
EKOJHCT MOHOLHHK Iz 98,0 115,1 125,6 112,9+13,9
DK 315 11 96,1 116,3 128,9 113,8+16,5
PocTox KyKypysa li 98,7 113,7 121,1 111,2+11,4

11 106,1 114,0 125,2 115,149,6

Bumen Iz 97,9 113,0 108,0 106,3+7,7

11 102,4 113,5 109,8 108,6+5,7

HIPs, oM ®daxrop A — 4,27 cM, il:’glg;)g 1\143 — 4,77 em, @akrop C -

HpumiTka: ‘*-' OJHOpa30Be BHECCHHs Ipemnapary y Gasy 5-7 JIUCTKIB KyKypy/a3H;
. IBOpa3oBe BHeCeHHs Hpernapary y hasy 5-7 Ta 10-12 THCTKiB KyKypy3u.

Ha xonTpo:i (6e3 mipKuBIIeHb) BUCOTA KPITUICHHS KayaHiB, Y CEPeIHROMY 3a TPH POKH CKiIala y
riopuma DK 391 — 110,5 cm, DK 440 — 99,0 cm, DKC 4964 — 103,7 cm ta DK 315 — 101,2 cMm (dakTop
AHIP ribpun — 4927 CM)-

[IpoBeneHHs mimKUBICHD 3a0e3meuniio icTOTHE (PaKTOP Buip nosaxopenesi mimkneenns = 4»77 CM) 3pOC-
TaHHS 3HAYCHHS BUCOTH KpiruieHHs kadaHiB 70 DK 391 — 116,8 cm, DK 440 — 107,4 cm, DKC 4964 —
109,8 cm ta DK 315 - 110,1 cMm.

[Ipu 1mpOMy mpOBENCHHS MMO3aKOPSHEBOTO IMIDKUBJICHHS suiie y (azy 5-7 mmctkiB  (dpakxTop
CHip wimoxicrs nosaxopenesnx mimxuszens = 3,02 €M) 3a0e3MeunIio 3aknagaHHs kadaHiB Ha piBHi DK 391 — 116,0 cm,
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DK 440 - 106,8 cm, DKC 4964 — 108,4 cm ta DK 315 — 109,2 cM, a 3a 1BOpa30BOTO ITiHKUBIICHHS Y
¢a3zy 5-7 ta 10-12 nuCTKIB KyKYpyI31 BUCOTA 3aKJIaJaHHs KadaHiB Oyina HalBuIIOO 1 ctaHoBuia DK
391 -117,7 cm, DK 440 — 108,1 cm, DKC 4964 — 111,1 cmtTa DK 315-111,0 cm.

BucHoBKkH. Pe3ynpraTaMu npoBeAeHNX JOCTIPKCHb BCTAHOBJICHO, 1[0 BUCOTA KPIIJICHHS KayaHiB
ICTOTHO 3aJ€XKHUTh BiJl IPYyNH CTUTIOCTI TiOpuaiB. [TomoBKEHHS TPUBAJIOCTI BEreTamiiHOrO Mepiomy
CHpUsi€ 3pPOCTAaHHIO BHCOTH KpiIUIEHHS KaudaHiB. HaiiOinblne 3HaueHHs BHCOTH KPITUICHHS KadaHIiB
(102,6-118,7 cm) BigMi4eHO y TPYIIi CEPETHBOCTUTIIAX T1IOPHIIB.

[IpoBeneHHS T03aKOPEHEBUX ITIHKUBIICHL CIIPHUsE 301IBIICHHIO BUCOTH KPIIUICHHS KadaHiB (Ha
1,79-12,84 cm, OPIBHSHO i3 KOHTPOJIEM) Y BCiX JOCTIHKYBaHUX T1OpUAIB KYKypyI3U, HE3aIEKHO Bij
rpymnu cturiiocti. HaiiGinpire 3HadeHHsT BUCOTH KpirwieHHS KadaHiB (71,6-128,9 cm) BimMiueHO Ha Ba-
pianTi e OyJI0 MpoBeACHE IBOPa30Be BHECEHHS Y (azy 5-7 ta 10-12 IHUCTKIB KYKYPYA3U IIUHKOBMICT-
HUX MikpoxoOpuB (Exonmcr MoHOIMHK). ToMy 10 LMHK A7 KYKYPYI3U € BaXKJIUBHUM €IEMEHTOM Y
JUXadbHIA Ta (POTOCHHTETUYHIN MiSUTLHOCTI POCIIHH.

CITUCOK JIITEPATYPHU

1. T'ypses b. I1. [Ipo6Gnema aganTHBHOTO IOTEHIMANIA PaHHECIENBIX THOPHIOB KyKypy3bl. Ypokall M aTanTUBHBINA I110-
TEHIHAJT PHTOMOJIOTHIeCcKoi cucteMsl oist (COopHUK HayuHbIX TpyaoB). K.: VAAH, 1991. C. 79-84.

2. Homamnes I1. I1., JI3t06eukuii b. B., Koctiouenko B. U. Cenexnus kykypy3sl. M.: Arponpomuszat, 1992. 208 c.

3. Manamapuyk B.Jl., ITomimyk I.C., Kanenceka C.M., €pmaxosa JI.M. Biosorist Ta eKoJorist CiIbChKOrOCIOAaPChKIX
pocnun: niapydnuk. Binauipt: ®OIT Jauumiok, 2013. 482 c.

4. Kumar A. Growth, yield and water use efficiency of different maize (Zea mays L) based cropping systems under
varying planting methods and irrigation levels. Indian Journal of Agricultural Sciences. 2008. Vol. 78(3). P. 244-247.

5. Khazaei F., Alikhani M., Yari 1., Khandan A. Study the correlation, regression and path coefficient analysis in sweet
corn (Zea mays var. saccharata) under different levels of plant density and nitrogen rate. Journal of Agricultural and
Biological Science. 2010. Vol 5(6). P. 212-216.

6. Massey J. X., Gaur B. L. Effect of plant population and fertility levels on growth and NPK uptake by sweet corn (Zea
mays L.) cultivars. Annals Agricultural Research New series. 2006. Vol. 27(4). P. 365-368.

7. Modern maize hybrids in Northeast China exhibit increased yield potential and resource use efficiency despite adverse
climate change / Chen X. et al. Global Change Biol. 2013. Vol. 19. P. 923-936. doi: 10.1111/gcb.12093.

8. Grassini P., Thorburn J., Burr C., Cassman K. High-yield irrigated maize in the Western US Corn Belt: I. On-farm
yield, yield potential, and impact of agronomic practices. Field Crops Res. 2011. Vol. 120. P. 142-150.

9. Touch V., Martin R.J. and Scott J.F. Economics of weed management in maize in pailin province cambodia.
International journal of environmental and rural development. 2013. Vol. 4. P. 215-219.

10. Martin R. and Pol C. Weeds of upland crops in Cambodia. Australian centre for international agricultural research:
Canberra. ACIAR