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EVALUATION OF SUNFLOWER HYBRIDS FOR YIELD VARIABILITY AT VERY HIGH
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The results of evaluation of hybrids sunflower for yield variability at very high air tem-
peratures in the moderately arid agroclimatic zone of Ukraine are presented. In 2007—-2008 and
2014-2015, 99 simple and three-line hybrid combinations based on lines-parents bred in the Plant
Production Institute named after V.Ya. Yuriev of NAAS, Institute of Oil Crops of NAAS and
Plant Breeding and Genetic Institute - National Center of Seed and Cultivar Investigation were
tested. The "heat resistance index" of the genotype was proposed; the best hybrid combinations,
which maintain high performance at very high air temperatures, were selected.
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Introduction. Major factors limiting the sunflower production in the moderately arid
agro-climatic zone of Ukraine include very high (above 30°C) air temperatures called as "heat"
[1]. The number of days in July-August, when the temperature is very high, in the southern and
eastern regions is 20—40% of the total number of days per month [2]. Such extended action of
very high temperatures (thermal stress) significantly reduces yields in comparison with the full
genetic potential of the genotype [3]. Solving methodological issues of assessment of yield varia-
bility in the conditions of heat is of particular importance.

Analysis of literature, problem statement. Researchers from different countries reported
about the significant influence of temperature regime during the growing season on the economic
characteristics of sunflower (yield, oil content in seeds, oil output) and the genetically determined
characteristics of the response of breeding material to air temperature [4, 5, 6]. Susceptible sun-
flower genotypes lose up to one third of their yields, when the maximum air temperature rises by
2°C above the optimum [7]. The main purpose of sunflower breeding for resistance to very high
temperatures is to minimize yield losses, and high yields under such conditions are an indisputa-
ble criterion for selecting genotypes [8].

The development of techniques for distinguishing the effect of air temperature on yields in
the field from the influence of other environmental factors involves creation of a maximum con-
trast stress load on the genotype, which can be provided by variety trials under various climatic
conditions (environmental variety trials). Evaluation of sunflower genotypes in variety trials in
different agro-soil zones of Ukraine allowed establishing the performance potential of hybrid
combinations, levels of their general and specific adaptability, parameters of test environments as
background for yield assessment [9, 10, 11].

HI Oka defined the general adaptive capacity of an agricultural crop as the ability to give
a stable yield under various growing conditions and the specific adaptive capacity — as the ability
to respond and to be stable under specific conditions (cold, heat, drought, disease, pests) [12]. In
the latter case, specific factors of the environment that determine the crop yield variability and the
peculiarities of their influence (ontogenetic phase, manifestation level of a factor ensuring the
maximum differentiation of a population) must be known. For example, the sunflower yield is
greatly affected by very high temperatures in July, during the sunflower anthesis and onset of
seed filling. Temperatures above 31°C during anthesis reduce the pollen production and flower

© K.M. Makliak, V.V. Kyrychenko, B.F. Varenyk, N.M. Kutishcheva, V.I. Trotsenko. 2018.
ISSN 1026-9959. Cenexkuis i HaciHHMUTBO. 2018. Bunyck 114.

62



fertility, leading to pollen sterilization, "burnout” of stigmas and reduction in the amount of
seeds, sometimes to zero [13, 14]. Temperatures above 27°C during the filling period (August)
significantly reduces the ultimate weight of achenes [15]. Evaluation of genotypes on a provoca-
tive background, where the factor limiting yields in the region (in particular, very high tempera-
tures) acts, will allow detecting resistant accessions [16].

Here, the methodical issue of choosing a statistical parameter for selection of accessions
that can maintain stable yields under certain environmental conditions or reduce them less than
other genotypes arises.

Purpose and objective. The purpose of the study was to develop methodological ap-
proaches to quantification of the yield variability of sunflower hybrids at very high air tempera-
tures (heat).

Materials and methods. The field experiments were carried out in the scientific crop ro-
tation fields of the Plant Production Institute named after V.Ya. Yuriev of NAAS (hereinafter
referred to as PPI nd. a VV.Ya. Yuriev), Kharkiv, Institute of Oil Crops of NAAS (hereinafter re-
ferred to as 10C), Zaporizhzhia and in the fields of the experimental base "Dacha™ of the Plant
Breeding and Genetic Institute - National Center of Seed and Cultivar Investigation (hereinafter
referred to as PBGI-NCSCI), Odessa, in 2007-2008 and 2014-2015; in the scientific crop rotation
fields of Luhansk Institute of Agricultural Production of UAAS (hereinafter referred to as LIAP),
Luhansk, in 2014-2015; in the scientific crop rotation fields of the Institute of Agriculture of the
North East of NAAS (hereinafter referred to as IANE), Sumy, in 2007-2008.

In the text, the following symbols are used: Khi - trials of genotypes were conducted in
the PPI nd. a V.Ya. Yuriev in the i" year; Zi — trials of genotypes were conducted in the 10C in
the i year; Oi - trials of genotypes were conducted in the PBGI-NCSCI in the i year; Li — trials
of genotypes were conducted in LIAP in the i year; Si - trials of genotypes were conducted in
the IANE in the i" year.

According to agroclimatic zoning, the lands used by the research institutions are located
in the moderately arid zone and the insufficiently humidified zone [17]. The PPI’s land is located
in the moderately arid agro-climatic zone; the agro-soil zone is the forest-steppe of the Left-Bank
high southeast agro-soil province with typical black earths. The 10C's lands are located in the
moderately arid zone; the agro-soil subzone is the northern steppe of the northern steppe Right-
Bank agro-soil province with typical black earths. The lands of the experimental base "Dachna”
of the PBGI-NCSCI are located in the moderately arid zone; the agro-soil subzone is the southern
steppe of the southern-steppe Right-Bank agro-soil province with southern black earths. The
LIAP’s lands are is located in the moderately arid zone; the agro-soil subzone is the northern
steppe of Donetsk agro-soil province with common black earths. The IANE’s lands are located in
the insufficiently humidified agro-climatic zone; the agro-soil zone is the forest-steppe of the
north-eastern high agro-soil province with typical black earths.

The sum of active temperatures (above +10°C) varies from 3200-3400°C (PBGI-NCSCI)
to 2400°C (IANE). The average annual precipitation varies from 350-390 mm (PBGI-NCSCI) to
590 mm (IANE).

The weather conditions during the sunflower growing season (May—August) significantly
differed over the study years and sites.

In Kharkiv (data of the weather station "Airport", 49°55'N, 36°17'E), the average daily
temperature in May—August was 21.1°C in 2007, 19.1°C in 2008, 20.5°C in 2014, and 20.1°C in
2015 (the norm of 19812010 = 19.1°C). The amount of precipitation during this period was
251.7 mm in 2007, 201.0 mm in 2008, 217.7 mm in 2014, and 253.7 mm in 2015 (the norm =
215.0 mm).

In Zaporizhzhia (data of the IOC weather station, 47°51'N, 35°9'E), the average daily
temperature in May—August was 25.3°C in 2007, 23.2°C in 2008, 24.0°C in 2014, and 24.4°C in
2015 (the norm of 1961-1990 = 20.4°C). The precipitation amount was 105 mm in 2007, 149.8
mm in 2008, 156.5 mm in 2014, and 264.0 mm in 2015 (the norm = 184.0 mm).

In Odessa (data of the Hydrometeorological Center of the Black and Azov Seas, 46°26'N,
30°46'E), the average daily air temperature in May—August was 22.6°C in 2007, 20.7°C in 2008,
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21.5°Cin 2014, and 21.3°C in 2015 (the norm of 1961-1990 = 19.3°C). The precipitation amount
was 93.8 mm in 2007, 161.5 mm in 2008, 166.4 mm in 2014, and 141.2 mm in 2015 (the norm =
164 mm).

In Luhansk (data of Luhansk Regional Hydrometeorological Center, 48°33'N, 39°19'E),
the average daily air temperature in May—August was 22.3°C in 2007 and 20.0°C in 2008 (the
norm of 1961-1990 = 20.0°C). The precipitation amount was 56.6 mm in 2007 and 163.8 mm in
2008 (the norm = 201 mm).

In Sumy (data of the IANE meteorological station, 50°88'N, 34°71'E), the average daily
air temperature in May—August was 21.1°C in 2014 and 20.3°C in 2015 (the norm of 1961-1990
= 18.5°C). The precipitation amount was 245.8 mm in 2014 and 278.1 mm in 2015 (the norm =
254.0 mm).

Thus, the soil and weather-climatic conditions in the study years and sites significantly
differed and allowed full covering the range of agroclimatic conditions of the potential dissemi-
nation acreage of sunflower hybrids.

The data on the average maximum temperature (tmax) in July and the first 10 days of Au-
gust were used to determine differences between the temperature regimens of the study years and
sites and to select the environment with the maximum stress load.

In environment Zg7, the tyax in July (34.3°C) was significantly (by 4.8°C) higher than the
average tmax (29.5°C) (Table 1). The average yield of hybrids in Zg7 was 2.51 t/ha and did not
differ significantly from the average yield across the variants (2.49 t/ha).

Table 1
Average maximum temperature (tmax) in July and the yield of F; sunflower hybrids,
2007-2008

Parameter Kho7 Khog Zo7 Zog Lo7 Losg Oo7 Oos Average

oMUY, °C 574 975 343" 288 312 301 297 270 295
Yield, t/ha 381" 356 251 220 202° 178 1377 267 249

Footnote 1.~ — significantly different from the total average across the variants
Footnote 2. LSDgs of pair comparison between the yields: 0.40 t/ha

In environment Z;4, the tmax in August (34.6°C) significantly (by 3.4°C) exceeded the av-
erage tmax across the variants (31.2°C) (Table 2). The average yield of hybrids in Z;4 amounted to
1.96 t/ha and was significantly lower (by 0.83 t/ha) than the average yield across the variants
(2.79 t/ha).

Table 2
Average maximum temperature (tmax) for the first 10 days of August and the yield of F;
sunflower hybrids, 2014-2015

Parameter Kh14 Kh15 Zia Zis O1s O15 Sia Sis Average

tmax for the first 10 N
days of August, °C 31,7 287 346 320 322 30,7 311 284 31,2

Yield, t/ha 376 331 196 322° 142" 3117 236 319 279

Footnote 1.~ — significantly different from the total average across the variants.
Footnote 2. LSDys of pair comparison between the yields: 0.25 t/ha.

In 2007-2008, 65 simple hybrid combinations were tested; in 2014-2015, 34 three-line
hybrid combinations were tested in plots with an area of 10.15 m? in three replications. The crop
care is commonly used for the growing zone. Hybrid combinations were derived from crossing
self-pollinated sunflower lines bred in the 3 institutions: sterile lines and lines — sterility fixers
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were bred in the PPI, PBGI-NCSCI and 10C; lines - pollen fertility restorers were bred in the
PPI. In total, 12 sterile lines (indicated as Skh ... A (bred in the PPI) and as Od ... A (bred in the
PBGI-NCSCI)), 12 lines — sterility — fixers (indicated as ZL ... B (bred in the IOC) and Od ... B
(bred in the PBGI-NCSCI) and 7 lines - pollen fertility restorers (indicated as Kh ... V (bred in
the PPI1) were used in crossings.

The field investigation were planned and organized, and data were statistically analyzed in
accordance with the field experimentation methodology [18, 19]. A licensed data analysis and
statistics add-in for MS Excel and "Statistica 6.0" licensed software were used. The response of
hybrids to the growing conditions was determined by A.V. Kilchevskiy and L.V. Khotylyova’s
method [16]. According to this method, the response of a hybrid to cultivation conditions is char-
acterized by its general adaptability (V;) and the specific adaptability (SA) effects (deviation from
the general adaptability in a given environment). The integral index of the genotype breeding
value (GBV;) was compared with the mean GBV in the sample under investigation.

Results and discussion. In 2007-2008, tests of 69 hybrid combinations in four sites
(Kharkiv, Zaporizhzhia, Odesa, Luhansk) allowed estimating the general adaptability V; and
eight values of SAi for each of the studied combinations. According to the data presented in Ta-
ble 3, the high general adaptability of a hybrid combination does not affect the effects of specific
adaptability. Thus, in environment Zyg hybrid combinations with high V; had both weak (PerN
A/Kh 785 V, SAi = -0.48*) and strong (Od 4301 A / Kh 785 V, SAi = 0.45*) SA effects. The
SAik of hybrid combination Od 391 A/Kh 720 V with the maximum V; (0.38%*) varied from -1.33
*in environment Og7 to 1.28* in environment Khos.

Table 3
SAi of the hybrid combinations that were the best in terms of V;, in the 8 testing
environments, 2007—-2008.
Hybrid combination SAi

coFrT?E)r(])E::snt corrl\l/pl)?)lr?ent Vi Khoz  Khos  Zoz Zos Loz Los Oo7 Oos
0d4301A Kh785V 0.34° 1600 0.76 017 045 -042° -1.01° -1.61" 0.06
0d 973 A Kh720Vv 035 1.88 089 014 -023 -035 -1.05 -1.13 -0.14
0d4301 A Kh720Vv 037 175 092" 0.12 011 -045 -1.13" -143" 011
PerN A Kh785V 0.37 127 081 047 -048 -059 -0.72° -1.23° 047
0d 391 A Kh720V 0.38" 128 0.79 041 -0.11 -0.62° -0.92" -1.33" 0.51°

Footnote: ~ — significant effects with significance level of 5%

The SA effects estimated for environment Zy7, in which the ty.« in July significantly ex-
ceeded the average tmax across the variants (see Table 1), is proposed as the heat resistance index
of the k™ genotype (In). In environment Zo7, 10 hybrid combinations (15% of the studied ones)
with significantly stronger SAix effects (I,), which varied from 0.30* to 0.61*, were selected (Ta-
ble 4). The yields of these hybrid combinations ranged within 2.50 - 3.33* t/ha (the average yield
= 2.49 t/ha in the experiment; the average yield = 2.51 t/ha across the environments), and, accord-
ing to the general adaptability Vi, they belonged to the genotype group with a low (the average
group value Vi = -0.30), or medium (the average group value Vi = 0.01) or a high (the average
group value Vi = 0.29) general adaptability. Five hybrid combinations combined a high general
adaptability with a high heat resistance index (from 0.32* to 0.50*). Hybrid combinations PerN
A/Kh 785 V (3.33* t/ha) and Od 391 A/Kh 720 V (3.27* t/ha) gave the highest yields. As to
GBV;, hybrid combinations PerN A/Kh 720 V, Od 391 A/Kh 720 V, PerN A/Kh 785 V were the
best in terms of yield and its stability (as compared to the average GBV of 1.25 in the experi-
ment). However, among the genotypes selected by Iy, there were those that were inferior to other
hybrids (ZL 52 A/Kh 843 V, GBV; = 0.75) according to their breeding value.

Thus, hybrid combinations with a high heat resistance index at very high temperatures in
July had low to high general adaptability, and 5 combinations (7.2% of the studied ones) com-
bined a high general adaptability with a high heat resistance index.
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Table 4
Adaptability of the yields of F; sunflower hybrids that were the best in terms of SAi in
environment Zg7

Hybrid combination

SAi .

Femalr;ae(r:]?mpo- Male component (1) Yield, t/ha, Zo7 Vi GBV;
ZL 42 A Kh 785 V 0.30° 2.64 -0.15 1,15
ZL 48 A Kh 843 V 0.31° 2.50 -0.307 0,97
PerN A Kh 720 V 0.32 3.03 0.22 1,32
ZL42 A Kh 720 V 0.36 3.047 0.19° 1,21
0d 391 A Kh 720 V 041" 3.27 0.38" 1,62
PerN A Kh 843 V 0.45 2.75 —0.19 0,99
PerN A Kh 785 V 047" 3.33" 0.37 1,65
0d 395 A Kh 720 V 0.50" 3.17 0.13" 1,02
ZL52 A Kh 843 V 0.52 2.82 -0.34 0,75
Odol 1 A Kh 843 V 0.61° 3.01° -0.10 1,06
LSDys for pair comparison 0.38 0.40 0.14 —

Footnote: ~ — significant differences with significance level of 5%

In 2014-2015, tests of 34 three-line hybrid combinations in four sites (Kharkiv, Za-
porizhzhia, Odesa, Sumy) allowed estimating the general adaptability Vi and eight values of SAi
for each combination under investigation. We propose the SAix computed for environment Zy4, in
which the tmax Of the first 10 days of August significantly exceeded the average tmax across the
variants (see Table 2), as the heat resistance index of the k™ genotype (I5). The best 10 genotypes
were distinguished after ranking the hybrids by I, (Table 5).

Table 5
Adaptability of the yields of three-line sunflower hybrids, that were the best in terms of SAi
in environment Zy,

Hybrid combination SAi

Female component Male component (I Yield, tha, Z4 Vi GBV;
Skh 1002 A / Od 1050 B —0.68 2127 002 1,41
Od 1048 A/ZL52B -0.68 2.05 -0.07 1,59
0d 1050 A/ ZL 40 B -0.67 2.00 043" 153
Skh 51 A/0d 391 B ~0.65 2.24: 0.31: 1,57
Skh 1006 A / Od 973 B -0.64 2.33 021" 1,71
Skh51 A /ZL50B Kh06134V 64 2.20" 041" 134
Skh 1002 A /ZL 50 B -0.63 2.35 021" 1,75
Mkh 524 A /ZL 50 B -0.62 2.01" 014 1,32
0Od529A/ZL42B -0.60 2.19 -0.04 1,49
0d973 A/ZL10B -0.46 2.07" 0.03 1,37
LSDys for pair comparison 0,34 0.17 0.12 -

Footnote: ~ — significant differences with significance level of 5%

The I}, of these combinations varied from -0.46 to -0.68, with the average of -0.83 in the
environment. In terms of the general adaptability Vi, these hybrid combinations belonged to a
group of genotypes with a low (the average group value Vi = -0.22), or medium (the average
group value Vi = 0.00), or a high (the average group Vi = 0.21) general adaptability. Two hybrid
combinations (5.9% of the investigated ones) coupled a high general adaptability with a high heat
resistance index: Skh 51 A/ Od 391 B // Kh 06134 V and Skh 51 A/ ZL 50 B // Kh 06134 V.
Their yields varied from 2.00* to 2.35* t/ha (the average = 2.79 t/ha in the experiment; the aver-
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age = 1.96 t/ha in the environment); therefore, it was significantly lower compared to the average
in the experiment, but exceeded the average in the environment. The highest yields were obtained
from hybrid combinations Skh 1002 A / ZL 50 B // Kh 06134 V (2.35* t/ha) and Skh 1006 A /
0Od 973 B // Kh 06135 V (2.3* t/ha). The same hybrid combinations were the best in terms of
yield and its stability (according to their GBV; compared with the average GBV of 1.40 in the
experiment). However, among the genotypes selected by I, there were those that were inferior to
other hybrids by breeding value (GBV; = 1.32 for combination Mkh 524 A / ZL 50 B // Kh
06134 V; GBV; = 1.34 for combination Skh 51 A/ ZL 50 B // Kh 06134 V).

Thus, at high temperatures of the first 10 days of August, two hybrid combinations (5.9%
of the studied ones) coupled a high general adaptability with the highest heat resistance index of
the studied combinations.

Line - pollen fertility restorer Kh 06134 V, which is resistant to downy mildew race 730,
with a high combining ability for the seed yield and other useful features, was the male compo-
nent of the best three-line hybrids [20].

Conclusions. Basing on dependence of the sunflower yield on the temperature regime
during the growing season, we proposed the heat resistance index of a genotype in the field con-
ditions, which is defined as the specific adaptability (SAi) effect calculated for each hybrid in an
environment with a high temperature, i.e., the average maximum air temperature for a certain
period.

In 2007 with the tmax of 34.3°C in July, in the IOC’s experimental field, 5 hybrid combina-
tions (7.2% of the studied ones) were selected. They combined a high general adaptability with a
high heat resistance index (from 0.32* to 0.50*). In 2014 with the tyax of 34.6°C in the first 10
days of August, in the IOC’s experimental field, 2 hybrid combinations (5.9% of the studied
ones), which combined a high general adaptability with the highest heat resistance index of the
combinations under investigation (from -0.64 to -0.65), were detected.

The heat resistance index is suitable for selection of accessions that, in a certain group of
genotypes, at very high temperatures, are able to maintain stable yields, or reduce them less than
other genotypes.
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OIIIHKA I'TEPHJIB COHAIIHUKY 34 MIHJIHBICTIO BPOJKAHHOCTI B YMOBAX
AYKE BUCOKHX TEMIIEPATYP IIOBITPA

"Maxmsix KM, 1KHqueHK0 B.B., 2BapeHI/IK b.®., 3KyTimeBa HM,, 4TpoueHKo B.I

1o [nctutyt pocaunaunraa iM. B.S. FOp'eBa HAAH, Vkpaina;

2 _ CeneKIifHO-TeHe THIHHi iHcTUTYT—HalioHanbHUH IEHTP HACIHHE3HABCTBA 1 COPTOBUBUEHHS,
VYkpaina;

S Inctutyt omiiinux kyneTyp HAAH, Vkpaina;

- IncTutyT cinbebkoro rocnoaapersa IliBHiunoro Cxony HAAH, Ykpaina

Mera i 3amaui gocaigkenns. e gociikeHHs — po3poOUTH METOAMYHI MIAXOIU 10 KUIbKiC-
HOI OIIIHKM MIHJIMBOCTI BPOKalHOCTI TOpUIIB COHSIIHUKY B YMOBAax Jy»K€ BUCOKOI TeMIlepa-
TYpH MOBITPs (3Kapn).

Marepiaa i meroauka. [107150B1 AOCTIIKEHHS TPOBEEHO B YMOBaX MOMIPHO MOCYILJIMBOI 30HU
Ta 30HU HEJOCTaTHHOT'O 3BOJIOKEHHSI YKpaiHH, B I'ITH reorpadiyHuX MyHKTax. BunpobyBaHo
99 npocTux 1 TpUINIHIKHUX T1I0pUIHUX KOMOiHaLii. Peakiito riopuaiB Ha yMOBH BUPOITYBaHHS
OLIIHIOBAJIM 33 MOKa3HUKAMHU 3arajbHoi Ta cnenudiyHoi aAanTUBHOI 3/JaTHOCTI.

OO0roBopenHsi pe3y/abTaTiB. JloBe1eHO MOXKIMBICT AudepeHiianii riopuais 3a epexramu cre-
1uGiyHOT KOMOIHALIWHOT 31aTHOCTI, 3HAaYEHHS SKUX Yy CEpPEeJOBUIIAX C JIy’KE€ BUCOKUMHU TEM-
nepaTypaMy BIIPOJOBXK YYTIMBHUX €TaliB PO3BUTKY COHSLIHMKY MPUHHATO 32 MOKAa3HHUK «iH-
neKc skapoctiiikocti reHotuny» (L,.). B ymoBax myxe BUCOKHX TemriepaTyp JUIHS BUAUIEHO
riopuiB KoMOiHaIii 3 T0CTOBIpHO BUCOKUMHU L. [1'aTh T10puaHux KoMOiHatii (7,2 % Bix mo-
CIII/DKEHUX) TOEIHYBAJIM BHCOKY 3arajibHy aJanTUBHY 3JIaTHICTH 3 BUCOKMM I,.. B ymoBax
Iy’Ke BUCOKUX TeMIIepaTyp MepIoi JeKaau CcepIiHs BUALIEHO AB1 ridopuani komOiHamii (5,9 %
B1JT TOCJTIJIPKEHUX )

3 BHCOKOIO 3arajibHOO aJalTUBHOIO 3/IaTHICTIO Ta BUCOKUM L.

BucHoBkmu. [Toka3HUK «1HJEKC )KapOCTIMKOCTI» MPUIATHUN Ui BUIUIEHHS 3pa3KiB, sIKi B IEBHIH
rpyMi TeHOTHITIB B YMOBaX Jy:K€ BUCOKUX TeMIlepaTyp MOBITPs 3/1aTHI 30epiraTi BpOKaliHICTh
Ha cTablTbHOMY PiBHIi, 200 3MEHIIYBATH 11 Y MEHIIOMY CTYIIEHI, HIX 1HII T€HOTHIIH.

Knrouosi cnosa: conswnuk, sunpoOysants, a0anmueHa 30amHicms, 3a2aivbHa, cneyugiuna,
iHOeKc, JHcapocmitikicmo
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OIIEHKA THEPH/IOB IIOJCOJIHEYHHUKA ITO H3IMEHYHUBOCTH YPOKAHHOCTH
B YCJIOBHAX OYEHb BBICOKHX TEMIIEPATYP BO3/1YXA

"Maxsx E.H., 1KHqueHK0 B.B. 2BapeHI/H( b.®., 3KyTI/IH_IeBa H.H., 4TpoueHKo B.1N.

1o Wucturyt pactenuenoactsa um. B.A. IOpseBa HAAH, Vkpauna

2 _ CeNeKLMOHHO-TeHeTHICCKHiT HHCTHTYT—HaIHOHAIBHBIH LEHTP CEMEHOBEICHHS 1 COPTOM3Y-
YyeHHUsl, Y KpanHa

S_ Nuctutyt macnnunbix KynbTyp HAAH, Ykpanna

‘o Wuctutyt cenbckoro xo3siicrsa CesepHoro Bocroka HAAH, Ykpauna

Henu u 3aga4u uccjaeaoBanus. Lens nccnenoBanus — pazpaboTaTh METOIUYECKUE TTOAXOIBI K
KOJIMYECTBEHHOM OIIEHKE U3MEHUYMBOCTH YPOXKAHHOCTH THOPUJIOB MTOJACOTHEYHHUKA B YCIIOBHIX
OUYEHb BBICOKOM TeMIIEpaTyphl BO3yXa (JKapbl).

Marepuan u Meroauka. [loneBpie Uccinen0BaHus MPOBEJCHBI B YCIOBUSAX YMEPEHHO 3aCyILIN-
BOI 30HBI ¥ 30HBI HEJIOCTATOYHOTO YBIIAXKHCHHS Y KPAWHbI, B ISITH TeOrpa@UIeCKUX IMyHKTaX.
Hcnbitansl 99 npocThIX M TPEXJIMHEHHBIX THOPHIHBIX KOMOMHaIWK. Peaknuro ruOpuaoB Ha
YCIIOBUSX BBIpAIMBaHUS OIICHUBAIIM 32 TIOKA3aTeNIMU O0IIeH U crieln(UIecKoi alaliTHBHOM
CIIOCOOHOCTH.

OO0cy:knenne pe3yabTaToB. J(okazaHa BO3MOXXHOCTB AuQQepeHIraui TuOpuaIoB 1o dphexram
crienupuIecKkol KOMOMHAITMOHHOW CIIOCOOHOCTH, 3HAYCHHSI KOTOPHIX B CPeIax ¢ OYCHb BHICO-
KHUMH TEMIIepaTypaMH Ha MPOTSHKEHUH YYBCTBHTEIBHBIX ITAIOB PA3BHUTHUS IMOACOTHEUYHUKA
MPUHSTHI 32 MOKa3aTellb «MHEKC XKapocToikocTH renotuna» (U1,,.). B ycinoBusx odens Bbico-
KHX TEMIIepaTyp HIOJS BBIICICHBI THOPUIHBIE KOMOWHAIIMK C JIOCTOBEPHO BBICOKHMH I,
[TaTe ruOpuaHbIX KOMOUHaIWH (7,2 % OT UCTIBITAHHBIX) OOBEIMHSIIN BRICOKYIO OOIIYIO ajam-
TUBHYIO CITIOCOOHOCTH C BBICOKHM M. B ycIoBHSX 0YeHB BBICOKHX TeMIIEpaTyp MEpBOH JcKa-
IIbl aBT'YCTa BbIIENICHBI JBe THOpUAHbIE KOMOMHaMH (5,9 % OT MCTIBITAHHBIX) C BHICOKOW 00-
el aganTUBHON CITOCOOHOCTRLIO U BEICOKUMH M.,

BuiBoabl. [lokazaTens «MHAEKC KapOCTOMKOCTWY MPUTOAHBIN AJ BhIAENEHUST 00pa3IoB, KOTO-
pBIe B OMpPENEICHHON TPyIIie TEHOTHUIIOB B YCIOBUSX OYEHb BBICOKHMX TEMIIEPATyp BO3IyXa
CIIOCOOHBI COXPAHSATh YPOKaHOCTh Ha CTA0OMJIBHOM YpPOBHE, WJIM YMEHBIIATh €€ B MEHBIIEH
CTCTICHH, YeM JIPYTHE TCHOTHUIIBI.

Knrwoueesvie cnosa: nooconneunux, ucnvimatue, a0anmusHas ChOCoOOHOCmb, ooujas,
cneyuguueckas, UHOEKC, HCApOCMOUKOCb

EVALUATION OF SUNFLOWER HYBRIDS FOR YIELD VARIABILITY AT VERY HIGH
AIR TEMPERATURES

'Makliak K.M., *Kyrychenko V.V., ?Varenyk B.F., *Kutishcheva N.M., *Trotsenko V.1.

! _ Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine;

2 _ Plant Breeding and Genetic Institute - National Center of Seed and Cultivar Investigation,
Ukraine;

3 _ Institute of Oil Crops of NAAS, Ukraine;

* _ Institute of Agriculture of the North-East of NAAS, Ukraine

Purpose and objective. The purpose of the study was to develop methodological approaches to
quantification of the yield variability of sunflower hybrids at very high air temperatures (heat).

Materials and methods. The field investigations were conducted in the moderately arid zone and
the insufficiently humidified zone of Ukraine, in five geographical locations. Ninety nine sim-
ple and three-line hybrid combinations were tested. The response of the hybrids to the growing
conditions was evaluated by general and specific adaptability measures.

Results and discussion. The possibility of differentiation of hybrids according to the specific
combining ability effects was proved. The effect values in environments with very high tem-
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peratures during the susceptible stages of sunflower development were taken as the heat re-
sistance indices of genotypes (I,). At very high temperatures in July, hybrid combinations with
significantly high I, were detected. Five hybrid combinations (7.2% of the studied ones) com-
bined a high general adaptability with a high I,. At very high temperatures during the first 10
days of August, two hybrid combinations (5.9% of the studied ones) with a high general
adaptability and a high I, were singled out.

Conclusions. The heat resistance index is suitable for detecting accessions that, in a certain group
of genotypes, at very high air temperatures, are able to maintain stable yields, or reduce them
less than other genotypes.

Key words: sunflower, trials, adaptability, general, specific, index, heat resistance
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