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PRODUCTIVITY AND ADAPTABILITY INDICES
OF CORN HYBRIDS OF DIFFERENT GROUPS OF RIPENING

Naidionov V. H.

INTRODUCTION

Identification of corn genotypes by adaptability parameters should be
performed according to the results of tests in an ecological gradient, which is
formed by the means of agrotechnical measures and, as far as possible, most
fully reflects the range of agroclimatic conditions of possible genotype
propagation. The most informative quantification can be obtained on the basis
of regression models and variance methods®.

Modern agro-economic conditions require a wide range of corn
genotypes that have specific .adaptability to soil-climatic and technological
factors. In recent years, a number of the hybrids have been created at the
Institute of Irrigated Agriculture of NAAS, which are characterized by a wide
range of vegetation periods duration and adaptability to agro-economic
conditions?>. However, one of the problematic issues in crop production
remains a considerable variation in genotype yields under different cultivation
conditions®,

In the conditions of southern region of Ukraine, the main factor of the
yield limitation is moisture. However, the use of optimal irrigation regimes
has become economically unavailable for many farms due to high energy
costs. That is why the development of water-saving technologies for corn
cultivation has become the prerogative of research in the scientific institutions
in southern region®,

! Jlappunenko F0.A., Tynsp FO.B. Teopus M NpaKTHKA aJaNTHBHON CENEKIHH KYKYPY3bL.
Xepcon: bopuchen-nomurpadeepsuc, 1997. 170 c.

JlaBpunenko 10.0., Kokosixin C.B., HaiizponoB B.I'., Herpeba 0.0. Cenekuiiino-
TEXHOJOTIUHI AaCHEeKTH MiJBUINCHHSA CTiHKOCTI BHPOOHMITBA 3€pHAa KyKypyA3d B YMOBax
miBnennoro Creny. brozemenv Incmumymy 3epnosoco 2ocnooapcmea. 2006. Ne 28-29.
C. 136-143.

® Onemrko O.I. AanTHBHA XapaKTEPHCTHKA FOPHIIB KYKYPY/3H, CTBOPEHHX 3a yJaCTIO JiHii
JK 633/266-112. broremens Incmumymy 3epnosozo eocnodapcmea. 2003. Ne 21-22. C. 65-69.

* Iucapenko I1.B., [puropenxo €.51., Jlaspunenko FO.O., Iucapenxo B.A. I[IpoayKTHBHICTS
riOpuIiB KYKypyA3u IPH PI3HHX YMOBaX 3BOJIOXKEHHS Ta TYCTOTI CTOSHHS POCIuH. Haykosi
npobnemu supobnuymea 3epua 6 Yxpaini ma cyvacui memoou ix eupiwienns. JJHIIPOIETPOBCEHK.
2000. C. 82-83.
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1. Productivity of hybrids of different ripening groups
and its variation depending on technology and weather conditions

Field experiments with corn hybrids were conducted in the fields of the
State Enterprise "Research Farm" Askaniiske "of Askanian State Agricultural
Research Station of the Institute of Irrigated Agriculture of the National
Academy of Agrarian Sciences of Ukraine, located in Kakhovka district
of Kherson region in the Steppe of Ukraine.

The study of the response of individual genotypes of corn to water
supply showed that there is a significant genotype-environment reaction,
which can significantly change the ranking of hybrids in terms of yield
(Table 1).

Table 1
Reaction of corn genotypes of different ripening groups by FAO
on water supply and weather conditions of a year

Grain yield (t/ha) depending on Average
Genotype Hybrid FAO the irrigation regime (Factor B)) by the
No. (Factor A) Biologically | Water- | Without Factor
optimal saving | irrigation A
Tendra 190 9.23 8.78 4.30 7.44
Borysfen
2 191MV 190 7.87 7.08 3.65 6.20
Borysfen
3 250MV 280 10.66 9.88 4.01 8.18
4 Syvash 280 10.91 9.86 4.56 8.45
Borysfen
5 380MV 320 10.86 9.72 3.43 8.00
6 Azov 360 11.80 9.83 2.92 8.18
Borysfen
7 433MV 430 12.07 9.59 2.78 8.15
Borysfen
8 600MV/ 550 13.33 7.67 211 7.70
Average by Factor B 10.84 9.05 3.47
LSDys, t/ha: factor A=0.18; B =0.12

It was determined that the highest yielding potential at the optimal
irrigation regime resides to hybrids with FAO over 400 (12.0-13.3 t/ha).
However, even at the water-saving regime of irrigation, there was a critical
decrease in the yield of hybrids with FAO of more than 500, and the first places
by the yield is occupied by the middle-early and middle-ripening hybrids.

Significant change in the ranking takes place under the cultivation
technologies without irrigation. It should be noted that under favorable
weather conditions, there was a significant increase in yield in the irrigated

61



variants on the hybrids of all ripening groups, especially in the middle-late and
late hybrids. In general, without irrigation in the sub-zone of southern Steppe,
it is advisable to cultivate hybrids with FAO not exceeding 300.

The most versatile are middle-early hybrids, which quite efficiently use
the autumn-winter moisture reserves, ripen rapidly in late August and have
low grain moisture content. Such hybrids include Borysfen 250MV and
Syvash. More early-ripening hybrids should only be used in water-saving
technologies and on non-irrigated areas.

Hybrids with FAO exceeding 350 should be used at optimal irrigation
and mineral nutrition because their yielding capacity does not have significant
advantages over earlier genotypes and grain moisture has worse indices.

In dry weather conditions, the yield level of late hybrids may not be
adequate to genotype potential. This leads to the fact that selection of high-
yielding FAO hybrids exceeding 400 in dry weather conditions may not be
effective, and the most productive is FAO group 280-390, which, owing to
their plasticity and less water consumption, provide the highest grain yield in
such years.

Hybrids with FAO exceeding 500 have a high yielding potential,
however, the strong negative response of these genotypes to environmental
fluctuations results in a yield decrease below the level of earlier hybrids and
places them outside the group of hybrids suitable for effective use in
the irrigated conditions of southern Steppe at the current stage of development
of agriculture.

The study of the share of influence of the studied factors on grain yield
showed that the irrigation regime is a predominant one (Fig. 1). However,
the presented dependence does not reflect the response of individual hybrids to
the conditions of the year and agrotechnical background.

@Hybrid composition  @lrrigation regime  @Years  @Other

Fig. 1 Distribution of the influence of the studied factors on grain
productivity of the hybrids of different FAO groups, %
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The study of the genotypic variability of the hybrid composition under
different irrigation regimes and in different moisture conditions showed that
the optimum irrigation regime showed the greatest variability (R = 4.05-
6.45 t/ha). The range of genotypic yields at the water-saving regime and
without irrigation was significantly inferior (Table 2).

However, the coefficient of genotypic variability (Vg,%) increased
significantly with the deterioration of cultivation conditions. This phenomenon
is somewhat counterintuitive and contradicts the theory of "environmental
permitting capacity”, which testifies about opening of genotype potential
under optimal technological measures>®”.

However, if we trace back to the analysis of the previous experimental
data (see Table 1), we can see the reason for such a critical increase in
genotypic variability with deterioration of water supply. This was due to a
change in the ranking of the hybrids and a critical decline in the yield of late-
ripening hybrids.

The most potentially productive hybrids (Borysfen 600SV, Borysfen
433MV) produced twice less yield without irrigation than the fast-ripening
ones. This has led to a misleading increase in the coefficient of genotypic
variability.

In favorable by weather conditions years the genotype differences in
yields and the coefficient of variation have also slightly decreased. Thus, the
statistical indices of the genotypic diversity of corn can be distorted by
stressful environmental conditions, so hybrids must be compared by absolute
values in the relevant agro-ecological gradients.

The study of the modifying effect of irrigation regime in different
weather conditions showed that in favorable weather conditions the
coefficients of paratypical variability were significantly less in comparison to
the drier (moderate and moderately dry) years (Table 3).

This phenomenon is quite predictable, since the irrigation regime in the
conditions of southern arid Steppe is a major factor in the formation of high
yields. It is also noteworthy that the coefficients of variation increased in
parallel with the increase in the duration of the vegetation period of hybrids
(up to 82%), which is a confirmation of the high sensitivity of late-ripening
hybrids to drought. Hybrids with FAO 190-300 were the least sensitive to
weather conditions and irrigation regime.

® Eberhart S.A., Russell W.A. Stability parameters for comparing varieties. Crop Sci. 1966.
Vol. 6, N 1. P. 36-40.

® KumsueBcknii A.B., Xorsuiea JIL.B. Merox OLEHKHM amaNTHBHOW CIOCOGHOCTH W
CTaOMIIBHOCTH TeHOTHIOB, Auddepennupyromieii ciocodnoctu cpensl. ['emeruka. 1985. T. XXI,
Ne 9. C. 1481-1497.

" Yepuen» B.IO., Anromiok C.II, Onemxo A.A., Jlyna AH. Cenekims CKOPOCIEIbIX
rubpuaos st Crenu YKpauHsl. Broremens [ncmumymy 3eprogozo 2ocnodapcmea. 1997. Ne 3(5).
C.7-9.
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Table 2
Genotype variability in the yields of hybrids depending on different years
and at different irrigation regimes

Vears St_ati§tical Irrigation regimes '
indices Optimal WaFer- _W'ltho_ut
saving irrigation
x, t/ha 11.33 9.70 4.42
Humid R, t/ha 4.05 2.18 2.23
Vg, % 10.66 6.31 18.84
x, t/ha 10.67 8.80 3.12
Moderate R, t/ha 5.86 4.00 2.73
V4% 15.85 15.13 27.14
x, t/ha 10.34 8.66 2.83
Moderately dry R, t/ha 6.45 3.84 2.14
Vo, % 18.03 15.92 24.09
Table 3

Modification variability (V,,, %) of the hybrids’ yields depending
on the influence of modification activity of irrigation regime in different years

Hybrids - Years
Humid Moderate Moderately dry
Tendra 29.42 40..04 42.31
Borysfen 191MV 37..66 34..84 36..87
Borysfen 250MV 38..42 46..64 48..82
Syvash 31..92 43..91 49..97
Borysfen 380MV 45..94 50..91 53..24
Azov 51..31 59..69 57..48
Borysfen 433MV 52..61 61..55 63..21
Borysfen 600SV 59..10 79..48 82..15

The study of the modifying effect of the weather conditions of a year at
certain irrigation regimes showed that the optimal regime and water almost
offset the effects of extreme weather factors (Table 4).

The absence of irrigation greatly increases the variability of the yield
depending on the effects of weather conditions, and in late hybrids (Borysfen
600SV), the weather conditions are almost equal to the effect of the irrigation
factor by the impact. Thus, late-ripening corn hybrids are particularly
demanding to irrigation regime and can increase yield unpredictability under
the extreme weather conditions during the vegetation period. The hybrids
of the middle-early and middle-ripening groups are more stable.

Thus, in dry weather conditions, the yield level of late hybrids may not
be reduced adequately to genotype potential. This leads to the fact that the

64



selection of high-yielding hybrids with FAO exceeding 400 in dry weather
conditions may not be effective, and the most productive group is
FAO 280-390, which due to the plasticity and less water consumption in such
years provides the highest grain yield.

Table 4
Modification variability (V,,, %) of the hybrids’ yields
depending on the effect of weather conditions of a year
at different irrigation regimes
. Irrigation regimes
Hybrids Optimal Water-saving Without irrigation

Tendra 6.95 9.94 25.97
Borysfen 191MV 19.49 29.79 19.60
Borysfen 250MB 3.20 4.89 19.41
Syvash 2.14 1.77 27.16
Borysfen 380MB 2.07 2.24 13.53
AsoB 9.43 221 21.28
Borysfen 433MB 1.14 1.15 22.71
Borysfen 600CB 2.17 7.83 61.33

2. Adaptability of hybrids by grain yield in the conditions
of southern Steppe

An important question for crop production is the selection of
genotypes with a specific response to technological support and soil-climatic
conditions. Under controlled environmental conditions, it is advisable to
select for the specific adaptive capacity (SAC). Hybrids of the middle-
ripening, middle-late and late-ripening groups showed high SAC, that is, all
of them are capable of increasing the yield while improving cultivation
conditions (Table 5). The relative stability of the reaction prediction is also
inherent in these hybrids.

The coefficient of plasticity (b;) is the most informative index of
genotype’s reaction on the changes of environmental conditions. The hybrids
are divided into the groups by the coefficient of plasticity:

1. Homeostatic (b; <1) — hybrids, which are characterized by a weak
response to changes in cultivation conditions and providing stable yields under
deteriorating conditions. This group includes early maturing hybrids Tendra
and Borysfen 191MV.

2. Intensive type (b;> 1) — high-plastic hybrids with high genetic potential, but
with low stability in yields. This group includes middle and late hybrids Azov,
Borysfen 433MV, Borysfen 600SV. These hybrids have a very high yielding potential
(over 14 t/ha), but require careful and timely execution of technological operations.
Disruptions in technology, or weather extremeties, dramatically reduce yields,
sometimes to a complete loss.
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For the simultaneous selection for the overall adaptive capacity and
stability, the index of "genotype breeding value" (GBV) is used. The highest
breeding value under these conditions was shown by Syvash hybrid, which
showed a rather stable grain yield in different ecological gradients. Hybrids
of this type can produce maximum yields even in unfavorable conditions.

Overall adaptive capacity (OAC), an index that combines all previous
parameters, also reached the highest values in Syvash hybrid, which
emphasizes its prospect for tyhe use in these agro-economic conditions.

To improve the plant breeding theory, determining the environment as
the background for plant breeding is of great importance. It is generally
accepted to divide the background into a stabilizing one, in which the
genotypic polymorphism of the population is narrowed by stabilizing factors;
analyzing one, which contributes to the phenotypic manifestation of genotypic
inclinations; leveling one, at which the differences between genotypes are
minimized ®. Researchers are usually attracted by the analyzeingbreeding
background. To assess the environment as a background for plant breeding,
use the indicator DCE (differentiating capacity of the environment). In our
experiments, the DCE reached the highest values under the optimal irrigation
regime (Table 5).

Table 5
Evaluating environment as a background for plant breeding
: DCE .
Ecological | yitterentiating | . Variance ofthe | oo dictability
gradient . interaction gene x - Background
No. capacity of the environment index
environment)

1 166.6 124.1 0.05 Stabilizing
2 326.9 190.4 0.12 Analyzing
3 396.8 2435 0.14 Analyzing
4 42.8 63.7 0.02 Stabilizing
5 202.7 63.2 0.15 Analyzing
6 217.0 80.7 0.15 Analyzing
7 80.0 128.2 0.001 Leveling
8 81.7 134.1 -0.001 Leveling
9 52.9 103.2 -0.004 Leveling

The genotype x environment interaction variance reahed the highest
value in the dry years at the optimal irrigation regime (gradients number 2, 3)
Also, significant interaction between genotype and ecological gradient was
observed in the non-irrigated variants.

8 Kosybenko JI.B., TI'yppea M.A. Cenekuus KyKypy3bl Ha DPaHHECTIEIOCTh. XapbKOB,
2002. 239 c.
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However, the predictability was positive for dry land only in humid
years (gradient number 7), and in drought conditions the predictability was
negative, indicating a change in the ranking of the hybrids in the rainfed
conditions.

The reaction of the hybrids to agrotechnical measures is reflected in the
Fig. 2. At the ecological gradient that provides yields at the level of 6-8 t/ha,
the potential of most hybrids is at the verge of opening. Optimization of the
agricultural background results in higher yields exceeding 12 t/ha in the
hybrids with genotypical high-yielding inclinations and their separation from
homeostatic ones. When the background is lower than 5 t/ha, the ranking of
the hybrids changes, which can lead to mistaken conclusions during the
selection of high-yielding hybrids.

Without irrigation Water-saving Optimal

130 1 - T
Tendra

120 T — — Borysfen 191MV
1 ---- Borysfen 250MV
110 — . = Syvash

100 4+ =+~ Borysfen 380MV
Azov

Q) + e~ Borysfen 433MV
Borysfen 6008V
80 T —— Average

2004 ateg

70 1
60 -
50
40
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20
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0

Grain yield, cwt/ha

20 30 40 50 60 70 80 20 100 110 120
Ecological gradient, cwt/ha

Fig. 2 Regression lines for the index of environmental conditions
by the yields of corn hybrids

Thus, the most favorable backgrounds for the selection of corn hybrids
of certain ripeness groups and predictable response to technological support
are the conditions of the optimal irrigation regime in the years, which are
characterized by average (typical) indices of rainfall and air temperature
during the vegetation period.

Homeostatic hybrids have been identified, which are characterized by a
weak response to the changes in cultivation conditions and provide stable
yields under worsening conditions. This group includes early ripening hybrids
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Tendra and Borysfen 191MV. Highly plastic hybrids (Azov, Borysfen
433MV, Borysfen 600SV) have been determined as ones owing high genetic
potential, but with low stability of yield, that requires careful and timely
performance of technological operations. Disruptions of technology
or weather extremities critically reduce their productivity.

The most versatile are moderately plastic middle-early hybrids, which
use the autumn-winter moisture reserves quite efficiently, have an adequate
response to the improvement of cultivation conditions, and are characterized
by a restrained response to adverse weather fluctuations and fluctuations in
agriculture level. Such hybrids include Syvash hybrid.

3. Manifestation of plants height of corn hybrids depending
on irrigation regime

The height of corn plants has received much attention in research
because it is closely linked to overall adaptive capacity and potential
productivity °. Plant height can be a side indicator of total biomass yield,
photosynthetic potential, and its less variability in the years of insufficient
humidification can be considered as a higher resistance of an individual hybrid
to unfavorable conditions, and especially to drought*®**,

Analysis of plant height of corn hybrids showed that this index
increased with the elongation of the vegetation period (Table 6). The highest,
on average by years, was the late-ripening Borysfen 600SV hybrid. The fast-
ripening hybrids had the lowest height of 226 cm, while others occupied an
intermediate position.

Weather conditions of the year had a certain influence on the
manifestation of the features, as it is evidenced by the decrease in the plant
height in the dry years. The most critical decrease in the indices of this feature
was observed in the variants without irrigation.

If the decrease in plant height with water-saving irrigation regime was
limited to 13-16 cm in hybrids Borysfen 380MV, Borysfen 433MV, Borysfen
600SV, then without irrigation, the later ripening hybrids critically reduced
the height of the plants in unfavorable weather conditions by 30-33 cm.
The reaction of the hybrids with FAO 190-300 was more restrained, indicating
their increased adaptability to drought.

® Herpe6a O.0., Jlappunenko F0.0. YcnankyBaHHs Ta MiHIHBICTb 03HAKH «BHCOTA POCITHHY
y TiOpuAiB KyKypy3H Pi3HUX IOKOJIHb CaMO3AIMJICHHS, CTBOPEHUX Ha 0asi JiHil, KOHTPAaCTHHUX
3a TOBKHHOIO BereTauiiHoro nepioxny. 3poutysane semnepobemso. 2005. Bun. 44. C. 99-102.

Jomammes ILIL, [I3ro6enkumii b.B., Kocriouenxko B.J. Cenexuust KyKypy3sl.

Tp. BACXHHJI. Mocksa: Arpornpommsaart, 1992. C. 11.

" Masyp O.B. Cenekuiiinuii MaTepian 1 CTBOPEHHS TiOPHIB KyKypya3H, IPHIATHHX J0
MEXaHi30BaHOTO 00MONOTYy: aBToped. amuc. ... K-Ta c.-T.Hayk: 06.01.05. Kwuis: ImctutyT
3emisiepoberBa YAAH, 2005. 19 c.
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Table 6

Effect of irrigation regimes on the plants’ height of different ripeness groups
of corn by the years of the study, cm

Years
>
@ > 2 g
Hybrid Irrigation ke, © 2 . % % s
(Factor A) | regime (Factor B) g 2 35 5 s §
T | §|87 2 |&E
2 | s
Without irrigation 218.8 |217.3 | 2148 | 217.0
Tendra Water-saving 2305 |[2275 | 2245 | 2275 | 226,0
Optimal 236.8 |233.8 | 230.0 | 2335
Without irrigation 216.8 |216.3 | 2148 | 216.0
Borysfen -
19IMV Water-saving 230.8 [229.0 | 227.8 | 229.2 | 226,7
Optimal 236.3 |2353 | 2335 | 235.0
Without irrigation 2238 [2220 | 221.0 | 2223
Borysfen -
250MV Water-saving 238.0 [236.0 | 2348 | 236.3 | 234,0
Optimal 2458 |244.5 | 240.0 | 2434
Without irrigation 2333 [ 2228 | 2225 | 226.2
Syvash Water-saving 2428 |2385 | 236.3 | 239.2 | 239,1
Optimal 266.0 |246.3 | 243.0 | 251.8
Without irrigation 249.8 |219.0 | 216.3 | 2284
Borysfen -
380MV Water-saving 253.0 | 244.3 | 240.5 245.9 243,0
Optimal 256.8 |255.3 | 252.0 | 254.7
Without irrigation 2385 [223.0 | 219.0 | 226.8
Azov Water-saving 2515 | 246.0 | 240.5 246.0 248,8
Optimal 280.3 |272.3 | 268.0 | 2735
Without irrigation 2343 |2235 | 2180 | 225.3
Borysfen -
433MV Water-saving 259.8 | 249.0 | 245.8 2515 248,3
Optimal 278.8 |265.3 | 260.3 | 268.1
Without irrigation 226.3 [2175 | 1965 | 2134
Borysfen -
600SV Water-saving 279.8 | 2733 | 263.8 | 2723 | 259,9
Optimal 302.8 [294.0 | 285.0 | 293.9
A. Evaluation of the significance of partial differences:
A= 8.8
LSDgs 5= 81
B. Evaluation of the significance of means (main effects):
A= 51
LSDgs . 31
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The hybrid composition and irrigation regime had a much greater effect
on the height of corn plants (Fig. 3). Analyzing the obtained experimental
data, we can observe that the share of hybrids in the formation of plant height
was the highest in favorable wet by the weather conditions years and
was 37%.
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Fig. 3 Share of the hybrid composition (Factor A) and irrigation regime
(Factor B) in the formation of the height of corn plants
in the years of the study, %

Factor B |/
S0%

Irrigation regimes this year affected the height of the plants little less —
33%. However, in subsequent, drier years, the irrigation regime (50-51%) was
the undisputed major factor in the formation of plant height.

The interaction of irrigation regimes and genotype was most significant
in the dry years and reached 22%. This indicates that the features of plant
height formation are inherent for individual corn genotypes, and they will be
completely determined by the irrigation conditions in severe weather
conditions, and the genotype factor may be reduced from 37 to 15%. On
average, by the years of the research, the water supply of corn crops
determined the formation of plant height by more than a half and the impact of
hybrid composition — by 29%.
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By the results of the analysis of variances it was found that the least
environmental variability was observed in the fast-ripening hybrids (3.4, 4.3%)
as well as in the middle-early ones (Table 7).

Table 7
Results of the analysis of variances of variability of the plants height
depending on the hybrid composition and irrigation regime, cm

Variants of the _ Indices of the analysis of variancg
experiment X Sy V, % - Lim
min | max
Hybrid composition (Factor A)
Tendra 226.0 4.8 3.4 210.7 241.3
Borysfen 191MV 226.7 5.6 4.3 208.8 244.6
Borysfen 250MV 234.0 6.2 4.6 214.3 253.7
Syvash 239.1 7.4 5.4 215.6 262.6
Borysfen 380MV 243.0 7.7 5.5 218.4 267.6
Azov 248.8 13.6 9.4 205.6 291.9
Borysfen 433MV 248.3 12,5 8.7 208.7 287.9
Borysfen 600SV 259.9 24.1 16.0 183.3 336.4
Irrigation regime (Factor B)

Without irrigation 221.9 2.0 2.6 217.3 226.6
Water-saving 243.5 5.1 5.9 231.8 255.2
Optimal 256.7 7.3 8.1 239.8 273.6

The steep increase in the coefficient of variation of up to 16% in the
late-ripening Borysfen 600SV hybrid testifies about a high instability of
manifestation of the feature. The moderate variability of the plant height was
demonstrated by hybrids of the middle-late group Azov and Borysfen
433MV. It should be mentioned that the same variability was also fixed in
the vyield of these hybrids, so it is possible to predict under some
circumstances the level of instability of the grain yield of corn hybrids by
the variability of plant height.

Thus, the height of plants of corn hybrids in the conditions of
southern Steppe is determined mainly by the conditions of moisture supply.
The prevailing influence of the hybrid on the plant height is manifested
under the conditions of optimal irrigation regime and favorable weather
conditions by the years. Variability of the height of the plants of a hybrid
depending on weather conditions of a year and conditions of humidification
can be used as the express method of determination of stability of
manifestation of grain yield.
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4. Manifestation of cob setting in corn hybrids depending on irrigation
regime and weather conditions

The use of energy-saving corn cultivation technologies has specific
requirements to the habitat of hybrids. One among them is the ability to be
mechanically harvested through direct threshing in the field. Plants with
medium height of 2.0-2.5 meters with a height of the top productive cob
setting at least at 50 cm from the soil level are the most suitable for
mechanical harvesting*2.

The height of the cob setting is positively correlated with the plant
resistance to lodging and the synchrony of flowering in different ripening
groups of corn. These are important factors at the use of intensive cultivation
technologies. In addition, this feature is one of the main factors affecting the
yield of grain, which in its turn determines the potential and actual yield of a
particular variety™.

In the complex of physiological and morphological features that
provide adaptation in the conditions of intensive agriculture, an important role
belongs to the architectonics of plants. The height of the cob setting is one of
the important features that determine the adaptability to modern intensive
technologies for cultivation corn hybrids*.

In our studies, the height of the cob setting was quite variable.
Unfavorable dry conditions of the year significantly reduced the height of the
cob, even in the conditions of optimal moisture supply (Table 8). Particularly
noticeable decrease was observed in the middle-late and late-ripening hybrids
(by 20-24 cm). An even more drastic decrease in the height of the cob setting
was caused by the water supply restriction. Thus, in the late and middle-late
hybrids (Borysfen 600SV, Borysfen 433MV), the height of the cob setting was
reduced in the variants without irrigation by more than two times compared to
the optimal irrigation regime. Early and late ripening hybrids in the dry years
showed the same negative adaptive reaction and had plant architectonics that
did not meet the requirements of harvesting (below 50 cm).

It should be mentioned that the height of the cob setting, on average by
the factor A, had a positive relationship with the duration of the vegetation
period of the hybrids, but this relationship was completely absent in the
variants without irrigation. Therefore, the true habitat of plants can only be
determined under the conditions of optimal irrigation regime.

12 JlaBpunenko 10.0., ITnotkin C.51. MiHIMBiCTh KOpESLIHHOI 3aJI€KHOCTI aJanTHUBHUX
O3HaK y TiOpUIiB KYKYPYA3U 3aICKHO Bl Ipyn cTHrIocTi. Taepitcvkuil naykosuu gicnux. 2005.
Bumn. 38. C. 17-23.

2 Vera G.A., Crane P.L. Effects of selection for lover ear height in synthetic populations of
maize. Crop Sci. 1970. Ne 10. P. 286-288.

Maptunenko O.I. Pict i amanTaris pocnuH: KinbkKicHuil minxig. Cerekiis i reHeTuka
B Ykpaini Ha Mexi Tucssaoiite. Kuis: Jloroc, 2001. Tom 2. C. 115-122.
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Table 8
The influence of irrigation regimes on the height of the cob setting in different
hybrids of corn by the years of the research, cm

Years
>
Hybrid Irrigation regime o % [ . % Ab\;etrhaege
(Factor A) (Factor B) € § % £ 5 Factor A
I s o <
=
Without irrigation 48.8 48.5 40.8 46.0
Tendra | Water-saving 60.5 58.5 50.5 56.5 55.0
Optimal 66.8 64.8 56.0 62.5
Borysfen Without ir_rigation 46.8 443 40.8 44.0
191MV Water-saving 60.8 58.8 53.8 57.8 55.0
Optimal 66.3 64.3 59.5 63.4
Borysfen Without irrigation 53.8 51.8 47.0 50.9
250MV Wat_er-savmg 68.0 66.0 60.8 64.9 62.6
Optimal 75.8 73.8 66.0 71.9
Without irrigation 63.3 59.8 48.5 57.2
Syvash Water-saving 72.8 70.8 62.3 68.6 67.4
Optimal 81.0 79.0 69.0 76.3
Borysfen Without ir_rigation 79.8 57.3 42.3 59.8
380MV Wat_er-savmg 83.0 81.0 66.5 76.8 73.3
Optimal 86.8 84.8 78.0 83.2
Without irrigation 68.5 57.5 45.0 57.0
Azov Water-saving 81.5 79.5 66.5 75.8 78.7
Optimal 110.3 | 1053 | 94.0 | 103.2
Borysfen Without ir_rigation 64.3 57.3 44.0 55.2
433MV Wat'er-savmg 89.8 86.3 71.8 82.6 79.3
Optimal 108.8 | 104.8 | 86.3 | 100.0
Borysfen Without irrigation 56.3 52.8 40.5 49.9
6005V Wat_er-savmg 109.8 | 104.3 | 89.8 101.3 89.9
Optimal 132.8 | 113.8 | 109.0 | 1185
A. Evaluation of the significance of partial effects:
A= 9.2
LSDgs B= 81
B. Evaluation of significance of the means (main effects):
A= 5.3

The weather conditions of the year had a considerable influence on the
proportion of participation of individual factors on the height of the cob
setting. If, under favorable weather conditions, the proportion of factor
A (hybrids) was dominant (41%), then with the worsening of the weather, the
impact rate decreased to 22%. At the same time, the influence of factor B
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(irrigation regime) increased from 32 to 51%. On average, by the years of the
research, the regime of irrigation (46%) had stronger effect on the height
of the cob setting.

Under the determination of the indices of variability in the height of the
cob setting, it was found that this feature has medium and high coefficients
of variation (Table 9).

Table 9
Results of analysis of variance of the variability of the height of the cob setting
depending on the hybrid composition and irrigation regime, cm

. Indices of the analysis of variance
Variants of the — -
experiment X Sy V, % - Lim
min | max
Hybrid composition (Factor A)
Tendra 55.0 4.82 15.2 39.7 70.3
Borysfen 191MV 55.1 5.8 18.1 36.7 73.4
Borysfen 250MV 62.6 6.2 17.1 42.9 82.2
Syvash 67.4 5.6 14.3 49.7 85.0
Borysfen 380MV 73.3 7.0 16.5 51.0 95.5
Azov 78.7 13.4 29.5 36.0 121.3
Borysfen 433MV 79.3 13.0 28.5 37.8 120.8
Borysfen 600SV 89.9 20.6 39.7 24.3 155.5
Irrigation regime (Factor B)

Without irrigation 52.5 2.0 10.8 47.9 57.1
Water-saving 73.0 5.2 20.1 61.1 85.0
Optimal 84.9 7.2 24.0 68.3 101.5

The increase in the coefficient of variation from early to late-ripening
hybrids was remarkable and reached 39.7% in Borysfen 600SV hybrid.
Although the average index for this hybrid was the largest (89.9 cm), the
confidence interval overlapped all possible variants of the previous hybrids,
which did not give a high predictability of comparing significant differences
with other hybrids. However, such high variability and unpredictability were
observed at all moisture levels, which do not interfere with provision of more
detailed and reliable evaluation of hybrids under the optimal irrigation regime.
Confirmation of this is the indices of variability of hybrids under different
humidification conditions.

Under the optimal irrigation regime, the coefficient of variation of the
hybrid composition exceeded the variant without irrigation by more than
2 times (24%). This provides pre-conditions for an objective assessment of the
potential of hybrids only under the conditions of the optimal cultivation
technology. The disruption of technology or the effects of extreme weather
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conditions of the year can significantly mask the potential of corn hybrids,
alter the correlation or even change their direction, and in general, create
additional barriers to identifying the most promising hybrids by manifestation
of phenotypic features.

CONCLUSIONS

1. It is advisable to cultivate hybrids with FAO not exceeding 300 at
energy-saving technologies and rain-fed conditions in southern Steppe sub-
zone. Such hybrids include Borysfen 250MV and Syvash (grain yields
of 8.1-8.4 t/ha). More fast-ripening hybrids should be used at water-saving
technologies and on rain-fed lands as previous crops for winter crops (yield
6.2-7.4 t/ha). The hybrids with FAO exceeding 350 should be used at the
optimal irrigation and mineral nutrition because their yields have significant
advantages over the earlier ripening genotypes only under the mentioned
technologies (yield 12.1-13.3 t/ha).

2. In dry weather conditions, the yield level of late hybrids may not be
adequate to genotype potential. This leads to the fact that identifying and
opening the potency of high-yielding hybrids with FAO exceeding 400 in dry
weather may not be effective, but the most productive is the FAO group of
280-390, which, due to its plasticity and less water consumption, provides the
highest grain yield in such years. Hybrids with FAO exceeding 500 have a
high yield potential, however, the strong negative response of these genotypes
to environmental fluctuations results in a decrease in the yield below the level
of earlier ripening hybrids and places them outside the group of hybrids,
which are suitable for efficient use in southern Steppe in the irrigated
conditions at current stage of development of agriculture.

3. The absence of irrigation greatly increases the variability in yield
from the influence of weather conditions, and in late-ripening hybrids
(Borysfen 600SV), the impact of weather conditions is almost equal to the
effect of the irrigation factor. The plasticity factor (b;) is the most informative
index of the genotypes response to the changes in cultivation technology and
weather conditions. The most favorable backgrounds for plant breeding of the
best corn hybrids of certain ripening groups and predictability of technological
support are the conditions of the optimal irrigation regime in the years, which
are characterized by average (typical) indices of rainfall and air temperature
during the vegetation period.

SUMMARY

The article presents the results of the studies on the effect of
hydrothermal conditions on the productivity of corn hybrids of different
ripening groups. It has been established that the fast ripening hybrids should
be used at the water-saving technologies and on the rain-fed land as previous
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crops for winter crops (yield 6.2-7.4 t/ha). The hybrids with FAO exceeding
350 should be used at the optimal irrigation and mineral nutrition because their
yields are significantly superior to earlier ripening genotypes only in such
technologies (yield 12.1-13.3 t/ha). The interaction of hybrid composition and
moisture content was less noticeable compared to plant height and did not
exceed 16%. Therefore, by the feature of the "cob setting height™ significantly
greater differences were observed depending on the studied factors. The height
of corn hybrid plants and the height of the cob setting have some specific
dependencies on grain yield, which can be used as a marker feature in
determination of the productivity of corn hybrids, their level of stability and
adaptability to the conditions of mechanized harvesting. The manifestation of
correlation can be greatly complicated by the influence of weather and
moisture conditions. The height of corn plants, as well as the height of the cob
setting, can serve as a marker of grain yield only under the conditions of
optimal cultivation technology. Violation of the elements of technology can
lead to mistaken conclusions.

REFERENCES

1. JlaBpurenko IO.A., I'ya3s H0.B. Teopus u npaxTuka aJfanTHBHOM
CeNIeKIINU KyKypy3sl. XepcoH: bopucden-nomurpadcepsuc, 1997. 170 c.

2. JlaBpunenko 10.0., Kokosixin C.B., HaiinponoB B.I'., Herpeba
0.0. CenekIiifHO-TeXHOJIOTIYHI aCTIeKTH i IBUIICHHS CTIHKOCTI BUPOOHUIITBA
3epHa KyKypyI3u B ymoBax miBaeHHoro Cremy. brosemenv Incmumymy
3epHo6020 cocnodapcmaa. 2006. Ne 28-29. C. 136-143.

3. Omemko O.I. ApanTvBHA XapakTEpPUCTHKA TIOPUIIB KYKYpy.I3H,
ctBopenux 3a yuactio JiHii JIK 633/266-112. FKionemenv Incmumymy
3epro602o cocnooapcmea. 2003, Ne 21-22. C. 65-69.

4. TIucapenko II.B., I'puropenko €.4., JlaBpunenko 10.0O., Iluca-
peako B.A. TIpoayKTUBHICTH TiOpHIIB KYKypyA3W TIPH PpI3HUX YMOBax
3BOJIOKCHHSI Ta TYCTOTI CTOSHHSA POCIHH. Haykogi npobremu 6upobHuymea
sepua 6 Ykpaini ma cyuacni memoou ix eupiwenns. J{ninpornerposcsk. 2000.
C. 82-83.

5. Eberhart S.A., Russell W.A. Stability parameters for comparing
varieties. Crop Sci. 1966. Vol. 6, N 1. P. 36-40.

6. KunbueBckuit A.B., XotbuteBa JI.B. Metoa olleHKH aJanTHBHOMI
CIOCOOHOCTM M CTaOMJIBHOCTM  TEHOTHIOB,  IuddepeHupyomei
cnioco6HOCTH cpensl. [ enemura. 1985. T. XXI, Ne 9. C. 1481-1497.

7. Yepuemr B.IO., Amrtomiok C.II., Omemxo A.A., [Jyma A.H.
Cenexkumsi  ckopocmenbix rubpumoB must Crenn  YkpauwHbl.  brosemens
Tucmumymy 3eprosoco 2ocnodapcmea. 1997. Ne 3(5). C. 7-9.

8. Kozybenko JI.B., I'ypeeBa M.A. Cenexmnus KyKypy3bl Ha paHHe-
crenocTh. XapbkoB, 2002. 239 c.

76



9. Herpeba O.0., Jlappunenko 10.0. YcnajakyBaHHsS Ta MiHJIUBICT
03HAaKH «BHCOTA POCIMH» Yy TIOPUIIB KyKypy[I3u PI3HUX MOKOJIHb CaMo-
3alMJICHHS, CTBOPEHUX Ha 0as3i JIiHIH, KOHTPAaCTHUX 3a JIOBXKMHOIO BeErera-
uifiHoro mepiony. 3powysarne zemuepobcmeo. 2005. Bum. 44. C. 99-102.

10. Homamues I1.I1., /I3ro0euxuii B.B., Koctiouenko B.U. Cenekius
KyKkypy3sl. Tp. BACXHHJI. Mocksa: Arponpomusaart, 1992. C. 11.

11.Mazyp O.B. CenekuiiiHuii Martepian aias CTBOpEHHS TiOpHIIB
KYKypYyII3H, IPUAATHUX 0 MEXaHi30BaHOT'O 0OMOIIOTY: aBTOped. IHC. ... K-Ta
c.-r.Hayk: 06.01.05. Kuis: InctutyT 3emnepodera YAAH, 2005. 19 c.

12. Jlagpurenko FO.0O., IInotkim C.S. MIiHIMBICTE KOpEISIiHHOL
3aJIeKHOCTI aJaNTHBHUX O3HAK y TIOpPHIIB KYKYypyI3H 3alle)KHO BiA Tpyn
cruriocti. Taspiticokuti Haykogui sichuk. 2005. Bum. 38. C. 17-23.

13.Vera G.A., Crane P.L. Effects of selection for lover ear height
in synthetic populations of maize. Crop Sci. 1970. Ne 10. P. 286-288.

14. Maprunenko O.I. Pict i apmanramis pociuH: KUTBKICHHUE MiAXin.
Cenexuist 1 reHernka B Ykpaini Ha mexi Tucsuonits. Kuis: Jloroc, 2001.
Tom 2. C. 115-122.

Information about the author:

Naidionov V. H.,

Candidate (Ph.D.) of Agricultural Sciences,

Senior Researcher of the State enterprise "Research Farm™Askaniiske"
of Askanian State Agricultural Research Station

of the Institute of Irrigated Agriculture

of the National Academy of Agrarian Sciences of Ukraine
Tavrychanka village, Kakhovka District,

Kherson Region, 74862, Ukraine

7



