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The introduction of new winter wheat varieties into production is a way to increase prof-
itability of cultivation. Winter wheat is the main food crop in our country. The productivity
and profitability of winter wheat production mainly determines the level of welfare of agricul-
tural commodity producers. Unfortunately, the average productivity of this crop in Ukraine
is two and a half times lower than that of the countries of Western Europe. This situation
is caused by many factors, one of which is the use of seeds of low generations for sowing
and obsolete varieties that do not meet modern requirements of highly intensive agriculture.
Flexibility in the crop varietal structure has positive results. The crop varietal composition is
formed for the following year on the basis of registered and promising varieties and hybrids,
but only a part of them can be used on each individual farm. One of the main areas of selec-
tion of high-yielding varieties of wheat is to reduce the height of the stem. This is due not only
to the need to increase the resistance of plants to lodging, but also the tendency to increase
grain yields due to straw yields. Quite high yields of new intensive varieties of wheat can be
obtained with thickened stems, increasing the number of grains in the ear, as well as increasing
the protein content in the grain. The variety of climatic conditions in Ukraine explains the fact
that in the western regions with mild winters and more rainfall, high yields are produced by
late-ripening varieties of the Western European ecological type.

Goal. The main purpose of the research was to determine the productivity of winter wheat
varieties both under irrigation and without irrigation.

Methods. Common methods of field and laboratory research were used, namely:

— visual and measuring-weight — to monitor the phases of development and determine
the biometric indicators of plants, their productivity;

— biochemical — to determine quality indicators,

— hypotheses, analysis, synthesis, abstraction — in formulating the purpose and objectives
of research, generalization of the results and substantiation of conclusions,

— mathematical and statistical — to assess the reliability of the obtained research results;

Key words: winter wheat, variety, grain quality, disease resistance, plant height, tilling
capacity, winter hardiness, interphase period, vegetation, sowing density, plant morphobiotype.

beponixosa O.I., Kyuepax E.M. Jlocnioycenna npooyKmugHoCmi cOpmo6ozo cK1aody
nuwienuyi o3umoi 6 ymoeax Iligdennozo Cmeny Ykpainu

Bnposaooicennsn nosux copmie o3umoi nuenuyi y 6UpoOHUYME0 — WasAX 00 30LNbUEHHS PeH-
mabenvrocmi it supowyeantns O3uma nueHuysi — OCHOBHA NPOO0BOTbYA KYIIbMYPA 8 Haulitl 0ep-
acasl. Came ii epoorcatinicms i peHmabenbHiCMb SUPOUYBAHHS 3HAYHOIW MIPOI0 8USHAYAIOMb
cmyninb 000poOymy CilbCbKo20CH00apcbKux mosaposupobruxie. Ha npesenuxuil scany, cepeomsi
epodrcatinicme yiei kKynomypu 6 Ykpaini 6 2,5 paza Hudicua, Hixe y Kpainax 3axionoi €sponu.
Taxuil cman peveil 3ymogreHull bazamovma YUHHUKAMU, OOHUM 13 AKUX € GUKOPUCTNAHHA OJ1s
NOCigi6 HACIHHA HeBUCOKOI penpoOyKYyii ma 3acmapinux copmis, wjo He 8i0N0GIOAMb CYYACHUM
BUMO2AM BUCOKOTHMEHCUBHO2O 3emaepodcmea. Maneepysannsa y copmosiii cmpykmypi nocieia
oac nozumueni pezynomamu. Copmosuil CKiao Nocigie Ha KOJICHULL HACMYNHULL DIK hopmyemubcs,
BUXOOAYU 13 3APEECMPOBAHUX MA NEPCREKMUBHUX COPMIB | 2iOpUdi8, ale 8 KONCHOMY OKDEMOMY
20Cn00apcmei Moxce UKOPUCIO8Y8amucs auuie yacmuna 3 Hux. OOHUM 3 OCHOBHUX HANPAMIG
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cenexyii UCOKOBPOIICAIHUX COpMIE NuleHUYi € 3MeHueHHsa gucomu cmebaa. Lle 3ymosneno ne
Jauue nompeboro niosuw e s CMIKOCMi poCcauH Npomu GUISAAHH, A U MeHOeHYI€io 30inbulenHs
8p0JIcai6 3epha 3a paxyHox ypodicaie conomu. /locums UCOKI 8podicai HOBUX IHMEHCUBHUX COPMIE
NUEHUYT MONCHA MAMU NPU 3A2YUWEeHOMY CIedIoCmol, 30iIbUWEeHHT KITbKOCI 3¢peH ) KOLOCKY,
a maxoxc npu nioguWeHHI emicmy OinKa 6 3epHi. PI3HOMAHIMHICMIO KAIMAmMuyHux ymoe 8 Yxpa-
iHI nosicHIOEMbCsL me, Wo 8 3aXIOHUX 00NACMAX I3 MAKUMU 3UMaMu i OLIbWOI0 KiIbKICMIO 0naoieé
BUCOKI 8podICAl 0aromy NIZHbOCMURTI COPMU 3AXIOHOEBPONEUCHKO20 eKONO2IUHO20 MUMNY.

Mema. Ocnosnoio memoio 00criodicens 6y10 GU3HAYEHHs NPOOYKMUBHOCTE COPMIE nuienuyi
03UMOI 5K 8 YMOBAX 3POULEeHHSA, MAK | 6€3 3POUEHHS.

Memoou. Buxopucmosysanucs 3a2aibHONPUHAMI Memoou 0OCHONCEeHb — NOLbOSULL | 1aH0-
pamopHui, a came:

— gi3yanvHull I BUMIPIOBATLHO-8A208ULL — Ol CNOCMEPENCeHH 3d (azamu po3eUumKy
ma eU3HaueHHs OIOMemPUYHUX NOKAZHUKIE POCIUH, iX NPOOYKMUBHOCTI;

— OloXiMiuHULl — 0715 BU3HAYEHHSL AKICHUX NOKA3HUKIG,

— einomes, aHanizy, cunmesy, abcmpazyeants — nio 4ac QopmynoeanHs memu ma 3a60aHs
00CI0MAHCEHb, Y3A2AbHEHHS 00EPUCAHUX Pe3VTbINAMIE | 0OOTPYHIY8ANHS BUCHOBKIB,

— MamemMamuyHo-CImamucmuyHutl — O OYIHKU OOCMOGIPHOCII OMPUMANHUX PE3Vbmamie
00ciddHCceHb.

Bucnoexu. ¥ cmammi poskpumo meopemuyne y3a2a1bHeHHA MA HOGE SUPIUWIEHHS 360AHHS
niOBUUEeHHS NPOOYKMUBHOCTI 03UMOI NULEHUYI HA OCHOBI 00O0PY KPAWUX 83AEMOOONOBHIOIOUUX
COpmi6 6 YMOBAX KOHKPEMHO20 PE2IOHY.

Kntouogi cnosa: ozuma nwenuys, copm, aKicme 3epHa, CmMitikicims 00 X60poo, 8ucoma poc-
JIUH, 3UMOCIMIUKICMb, YDOXCAUHICMb, MidXchasHull nepiod, eecemayis, 2ycmoma nocigy, Mmopgo-
biomun pociuH.

Problem statement. Wheat takes an important place in terms of food significance
and production scale. Introducing new winter wheat varieties into production is the way
to increase profitability of wheat cultivation. Winter wheat is a main food crop in our
country. Its productivity and production profitability mainly determine the level of agri-
cultural commodity producers’ welfare. Unfortunately, the average productivity of this
crop in Ukraine 2.5 times lower than its productivity in the countries of Western Europe.
Such a situation is explained by many factors, one of them is the use of seeds of early
generations and obsolete varieties that do not meet modern requirements of highly inten-
sive agriculture. Under current conditions, when the improvement of crop variety takes
6-8 years, research in plant breeding centers of the world and Ukraine aims at creat-
ing new highly productive varieties with high yielding capacity, increased resistance to
a complex of diseases, unfavorable weather conditions and high indexes of grain qual-
ity. Close collaboration of the professionals of the farm "Sady Ukrainy" with the lead-
ing plant breeding centers (the Institute of Breeding and Genetic, the Institute of Plant
Physiology and Genetics, Myronivka Institute of Wheat, Krasnodar Breeding Institute)
has contributed to obtaining high annual yields.

Analysis of the previous studies. An increase in production of food grain of soft
wheat mainly depends on the potential capabilities of a variety and the degree of its
realization under different climate conditions and cultivation technologies. Therefore,
identification of the varietal composition of this crop with different adaptive features
and types of development by the parameters of phenotypic plasticity and yield stability
is very topical at present and has great practical importance.

In the Southern Steppe of Ukraine this biological phenomenon contributes to active
plant growth in spring during short days that allows efficient use of moisture and inten-
sive formation of biological yield [2-3]. Some winter wheat varieties are character-
ized by these characteristics in certain years and behave as “spring-winter crops” under
appropriate environmental conditions. It allows using them effectively under late sow-
ing dates, when “typically” winter wheat varieties develop slowly and reduce potential
productivity. The use of a positive effect of this interaction in production conditions,
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through optimization of the varietal composition of wheat for particular agro-ecological
conditions and implementation of “spring-winter crops” into crop production as a com-
plementary crop will certainly contribute to an increase in the competitiveness of wheat
varieties of different types of development.

The principal objective of the research was to determine winter wheat productivity
under irrigated and non-irrigated conditions.

Task setting. A variety should be considered in terms of its reaction to environ-
mental conditions and capability of realizing genetic material in a particular ecological
region. Each variety can have its own set of limiting factors for productivity in stressful
situations. We conducted evaluation of winter wheat varieties of the Institute of Breed-
ing and Genetic of UAAS (Odesa), Krasnodar Research Institute of Agriculture (RF)
and the Institute of Agriculture of the Southern Region of UAAS (Kherson).

Winter wheat is quite resistant to low temperatures. When hardened enough, winter
wheat can endure the temperature up to —25 °C in winter. When not hardened enough it
can be damaged by frost (14—17 °C).

Winter wheat frost resistance is affected by:

Genetic characteristics of a variety; sowing dates, the phase of “entering” winter;
the sugar content the nod of tillering; environmental conditions.

Snow cap protects wheat from a damaging effect of low temperatures. When there is
no snow cap, wheat is heavily damaged in most cases at the temperature of 18—19°C. In
addition to low temperatures, ice crust, root injury and rotting can also have a negative
impact on winter wheat in winter.

The varieties with a long period of vernalization — 40 days and more — are charac-
terized by higher frost resistance. Wheat crops sown at optimal time, having 3 sprouts,
with the sugar content in the node of tillering of more than 25%, survive winter better.
Optimal sowing dates, sufficient moisture, heat and nutrient supply, and also hardening
contribute to the survival of plants.

Main research material. Winter wheat varieties had a high level of plant survival
in the winter season.

Table 1
Evaluation of the winter wheat varieties surviving winter
e The condition of crops, The condition Evaluation
- /;1 Variety (on the 8* of. November), of crops (on the‘ of Plant
point 15" of March), point | survival, %
1 |Odeska 267 9 8 78
2 | Tania elita 9 8 87
3 |Hratsiia elita 9 8 87
4 |Bahrat (elita) 9 8 86
5 |Hrom elita 9 8 89

The data given in the table show that all the varieties are characterized by high win-
ter hardiness, apart from Odeska 267, its winter hardiness being 78%. On the whole,
early heading was registered in the variety Hrom, this stage started 2—5 days later in
the variety Bahrat.

On the average, during the year of the research, the growing season lasted from 281
to 288 days. It was shorter in the varieties Odeska 267 and Bahrat. The growing season
lasted 5-8 days longer in the varieties Tania, Hratsiia and Hrom 1.
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Table 2
Evaluation of the variety resistance to shattering,
drooping and fragility of seed-heads, point
No ) Resistance Resistance Resistance
Variety . to seed-head to seed-head
n/n to shattering d . frasilit
rooping ragility

1 |Odeska 267 9 9 9

2 | Tania elita 9 9 9

3 |Hratsiia elita 9 9 9

4 | Bahrat (elita) 9 9 9

5 |Hrom elita 9 9 9

As the data given in Table 1 show, all the varieties under study had high resistance to
lodging, seed-head shattering, drooping and fragility. All these indexes had an impact on
the grain yield of the winter wheat varieties under study and its structure.

Table 3

Winter wheat varieties damaged by fungal diseases

. The plants damaged by fungal diseases, %
Varietal Brown mildew Powdery mildew
Odeska 267 15.0+2.4 20.4+2.6
Tania elita 12.6+2.6 15.4£3.0
Hratsiia elita 25.842,8 38.0+£3.2
Bahrat (elita) 8.1+£0,9 14.842.0
Hrom elita 20.4+2.9 20.5+2.8

Some varieties (Bahrat and Tania) had very reliable genetic protection from harmful
pathogens.

The growing conditions of winter wheat allowed prolonging the period between
the stages of heading — complete maturity, that had a further impact on the level of win-
ter wheat productivity. The growing season and the duration of the periods between
stages of winter wheat are given in Table 4.

The data given in Table 4 show that under non-irrigated conditions the variety Bahrat
(elita) had the shortest period “seedlings—complete maturity” (265 days). It is 5 days
less than in the standard Odeska 267. All the other varieties had insignificant differences
in comparison with the standard.

Under irrigated conditions the varieties Tania elita, Hratsiia elita and Bahrat elita
had the shortest period “sowing—complete maturity” (275 days). It is 8 days less than in
the standard.

As Table 4 shows, irrigation contributed to a considerable increase in the growing
season of winter wheat from 10 to 18 days.

Crop productivity is an integral index that forms with participation of certain quan-
titative properties. Therefore, forecasting possibilities of increasing productivity mostly
depends on the awareness of main regularities of yield formation, the essence of rela-
tionship between individual components and their impact on total productivity.

Productivity should be considered in terms of individual components participating
in its formation, since each of them often manifests itself independently and is a result
of genetic interaction of many factors and agro-ecological conditions.
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Table 4
The growing season and the duration of the periods between stages
in winter wheat varieties
. . . Heading— | Seedlings—
Growing Variety Seedlings—  Booting- comple%e comple;gte
conditions booting heading . .
maturity maturity
Odeska 267 218 17 35 270
. Tania elita 220 17 34 271
Without Hratsiia clita 216 17 34 267
irrigation .
Bahrat (elita) 214 16 35 265
Hrom elita 220 16 34 270
Odeska 267 218 15 50 283
Tania elita 216 14 45 275
Irrigation Hratsiia elita 214 14 47 275
Bahrat (elita) 214 13 48 275
Hrom elita 220 16 52 288

The elements of productivity can be partially compensated by other components that
form in more favorable conditions at further stages of ontogenesis.

In order to ensure a high level of winter wheat grain yield it is necessary to manage
the formation of each element of productivity and direct the technology of creating
an appropriate clearly determined crop structure towards a planned yield.

The yield structure of winter wheat is given in Table 5.

The number of productive stems forms starting from the 18" stages of organo-
genesis and depends on the number of plants per unit area and their tillering The initial
(autumn) growth stage of winter wheat is crucial for the formation of productive crop
stems. At this time, seedlings emerge, crop density and morphobiotypes of plants are
determined.

Analysis of the data in Table 5 shows that growing conditions had a considerable
impact on the yield structure of winter wheat.

Table 5
The yield structure of winter wheat varieties depending on growing conditions
. Ear Number Number (}ram
Growing . . weight per
.e Variety length, of ears, of grains
conditions year,
cm pcs per ear, pcs o
Odeska 267 8.0 20 31.0 1.15
With Tania elita 7.8 18 33.0 1.21
without = Fp - tsifa elita 7.4 17 33.5 1.20
irrigation -
Bahrat (elita) 7.2 15 30.5 1.22
Hrom elita 7.6 16 30.9 1.17
Odeska 267 10,8 21 37.5 1.30
Tania elita 10.4 16 39.0 1.37
Irrigation | Hratsiia elita 10.2 18 38,7 1.40
Babhrat (elita) 10.8 16 394 1.42
Hrom elita 10.6 15 33.7 1.28
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The elements of productivity of a main ear has certain dependence on growing con-
ditions. For instance, under irrigated conditions the length of an ear increases from 2.8
cm (in the variety Odeska 267) to 3.6 cm (in the variety Bahrat elita) on the average in
comparison with non-irrigated conditions.

We have not established a considerable impact of growing conditions on the number
of spikes of a main ear.

The largest grain weight per ear under irrigated conditions was characteristic
of the varieties Hratsiia elita (1.40 g) and Bahrat elita (1.42 g). It is larger than that
of the standard by 0.10 g and 0.12 g respectively.

The impact of growing conditions on the level of productivity of winter wheat vari-
eties is given in Table 6.

Table 6
Productivity of winter wheat varieties under different growing conditions
c(()}lz((;::;:)lfs Variety Yield, c¢/ha c /h]?lev1at10n%
Odeska 267 28.3 — —

. Tania elita 26.9 -1.4 -4.9
.W.ltho.m Hratsiia elita 30.3 +2.0 +7.1
1rrigation -

Bahrat (elita) 31.6 +3.3 +11.7
Hrom elita 27.5 -0.8 -2.8
Odeska 267 57.9 —
Tania elita 56.1 -1,8 -3.1
Irrigation Hratsiia elita 59.4 +1.5 +2.6
Bahrat (elita) 60.7 +2.8 +4.8
Hrom elita 56,.4 -1.5 -2,6
For factor A —2.71;
LSDO05 For factor B — 0.30;
Interaction of Factors AB —2.93.

Analysis of the obtained results shows that the varieties Bahrat and Hratsiia had
the highest yields under irrigated and non-irrigated conditions. The yields of these varie-
ties exceeded that of the standard Odeska 267. In particular, the variety Bahrat had the yield
of 31.6 c/ha under non-irrigated conditions and 60.7 c/ha under irrigated conditions.

Conclusions and propositions. Comparative evaluation of winter wheat varieties
of late generations by the level of their environmental resistance and criteria of the adap-
tive system of optimizing varietal composition made it possible to determine differ-
ent levels of intensity, genetically and biologically heterogeneous varieties that allows
using agro-ecological potential of each zone efficiently. The study presents theoretical
generalization and a new solution to the problem of increasing winter wheat productiv-
ity on the basis of selecting better complementary varieties under conditions of a par-
ticular region.
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MOWWPEHICTb | WKIANNBICTb OCHOBHUX 3AXBOPIOBAHb
OrIPKIB TA IMYHITET KYJIbTYPH
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doueHm kaghedpu 300s02ii ma eHmomonoeii imeHi b6.M. JlumeuHosa,
XapkiecbKull HaujoHanbHUl agpapHull yHisepcumem imeHi B.B. [Joky4aesa

B Vxpaini ocipox (Cucumis sativus Linneus) wopiuno 3atimac onusvro 20% 6i0 3a2anvhoi
nA0WI 6CIX NOCIBHUX 080Ye8UX KYAbmyp y GiOKpumomy rpyumi, abo 52,6 muc. ea. OCHO8HOW
NPUYUHOIO, WO ICTOMHO 3HUIICYE KIMbKICHI Ma AKICHI NOKA3HUKU OCHOBHUX YIHHUX 20CNOOap-
CbKUX O3HAK YIET 0804€B0I KYIbMYpPU, € 8UCOKA 3AXEOPI0BAHICMb MOBAPHUX NOCIBI6 X60pobamu,
0Cco06nUBO HecnpascHbor bopouwtnucmoro pocoio (Pseudoperonospora cubensis (Berk. &
M.A. Curtis) Rostovtsev).

3 1985 poxy 6 Vkpaini ys xeopoba ocipka y 6iOKpumomy IPYHmMI HA HeCMIlKUX copmax
HOCMIUHO MANA CUTbHUL PO3BUMOK, 8 OKPeMI POKU PO3BUMOK 8I00Y8a8Cs 3a Munom enigimomii.
Boownouac nedobip mosapro2o 8podicaio yiel 0804esoi Kynibmypu uepes ypaxicents nepoHOCnopo-
30M Y NOMbOBUX YyM08ax moxce docsaeamu 50-80% i 6invwe, a smpama nacinna — 25—70%.

OOHi€I0 3 OCHOBHUX NPUYUH ZHAYHUX GMPAM MOBAPHO20 8PONCAIO | HACIHHA 02IPKA KOPHI-
WIOHHO20 MUNY 8 YMOBAX 1020 6UPOWYEAHHS Y GIOKPUMOMY IPYHMI UIHAHA GUCOKA CHPULHAM-
JUBICMb COPMO3PA3ZKIE 00 HU3KU 3AX60PIOBAHb, 30KPEMA HECNPABICHLOI OOPOWHUCMOT pocu
(Pseudoperonospora cubensis (Berk. & M.A. Curtis) Rostovtsev). Ha scanv, ys npobnema 3anu-
wanacs akmyanoHow 0 Ykpainu npomseom OCMaHHIX KilbKOX 0ecimuiimb.

Omoice, ompumanns 6UXioHo20 Mamepiany 02IpKa KOPHIWOHHO20 MUNY 3 2aAPMOHIUHUM
NOEOHAHMAM Y 2CHOMUNAX KOMIAEKCY PI3HUX YIHHUX 20CNO0APCLKUX XAPAKMEPUCTUK (8podicall-
Hicmb, SIKICMb, CMIUKICMb 00 X80p00, 6MICH XIMIYHUX PE4OBUH, NPUOAMHICHbL 00 PIZHUX GUOIE
006po0OKU) i CMBOPEHHS CYHACHO20 KOHKYPEHMOCHPOMOICHO20 THHOBAYILIHO20 NPOOYKmY (copm,
2iOpud) Ha 11020 OCHOBI 3ATUUAEMBCSL AKMYATbHUM | NPIOPUMEMHUM 3A80AHHAM GIMYUSHAHOL
azpapHoi HayKu.

Boounouac yuenumu dogedeno, wjo 6npogaoddicents y upoOOHUYMEO CKIAOHUX (iHme2poea-
HUX) cucmem, AKi nepeddauaomy 6iono02i3ayiio 3axucmy 3 nepexiaoom ii Ha eKxo1020-eKOHOMIUHY
OCHOBY, CbO20OHT BU3HAHO HAUOITLW nepchekmuHuM. OKpemMo HA20NOULYEMbCS, WO CaMe BUKO-
PUCAHHS CMITUKUX copmig (2i6pudie) y makux iHmezpo8aHux cucmemax 0ae Hatlbinbuull exo-
HOMIUHULL eqhexm.

Aemopamu euxoHaHuli pemenvHUL KPUMUYHUL aHAI3 8iMYUHAHOI I C8IMO0GoI nimepamypu
npo meopemuyne i NPAKMuyHe 3HAYEeHHsI 03HAKU 00820MPUBANOL CMIUKOCMI 02IPKA KOPHIULOH-
HO20 Muny 00 OCHOGHUX 3AX60PI06ANb NPU PIZHUX YMOBAX | MEXHONO02IAX GUPOWYEAHHS, 0COONU-
socmi imonamonociuno20 KOMIIEKCY 02ipKa KOPHIWOHHO20 MUNY i 2eHHO20 KOMNILEKCY (IMyHi-
meny) cmitikocmi 00 OCHOBHUX 3AX60PI0BAHD.

Knrwwuosi cnosa: ozcipox, x60pobu, nowtupeHicms, WKIOAUSCHb, PIMOnamonoiuiull Komn-
JleKC, IMYHImem, 03HaKU 00820MPUBANOL CAOiIbHOCTI.




