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Abstract:

Performance and stability of 13 maize single cross hybrids were estimated
under five different environments in Egypt during 2013 summer season. A ran-
domized complete block design was used at each environment. Mean squares due
to environments, Genotypes and G x E interaction were highly significant for
grain yield and other agronomic traits. Based on combined data H2 possessed the
highest grain yield (5.15 kg/plot) and significantly outyielded the check hybrid
H13 (4.59 kg/plot). According to stability analysis the G x E (linear) interaction
was not significant and had low portion of the G x E interaction when compared
to the environment linear mean of squares for grain yield and the other studied. If
the mean yield (X), regression coefficient value (b;) and the deviation from the

regression ( S;'j:} are considered together, then the most stable hybrid would be

H2 and H9. The most stable hybrids according to the ecovalence method were
H10, H8, H1, H9. These hybrids were not the best ranked for grain yield, except
H9, which possessed the first rank for grain yield with 5.15 kg plote™ (Plot size is

9.6 m®) and is considered as a promising hybrid for stability.
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Introduction:

Maize (Zea mays L.) is one of
the most important cereal crops. Its
cultivation extends over a wide
range of geographical and environ-
mental conditions ranging from
58°N to 40°S. Maize has been sub-
jected to extensive genetic studies
than any other crops (Hallauer and
Miranda 1988). Plant breeders are
interested in hybrids that are not af-
fected much by environmental
variations. Some hybrids give the
best performance at special envi-
ronment. Evaluation of these hy-
brids on the average basis over dif-
ferent environments would underes-
timate the productivity of such hy-
brids when were grown at their fa-
vorable environments.

The successful new maize hy-
brids must exhibit high performance
for grain yield and other agronomic
traits. Moreover, their superiority
should be stable over a wide range
of environmental conditions. The
choice of suitable hybrids is subject
to two considerations, high grain
yield over a wide range of environ-
ment, and stable performance over
different environments. Consistency
of performance is depending upon
the genotype x environment interac-
tion (G x E). Hybrids, which have
small G x E interaction are consider
more stable. Stability of yield is de-
fined as the ability of genotype to
avoid substantial fluctuations in
yield over a range of environments
(Heinrich et al. 1983).

Stability analysis provides
general information of the response
patterns of genotypes to environ-
mental changes. The main type of
stability analysis, termed joint re-
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gression analysis (Freeman 1973),
involves the regression of genotype
means on an environmental index.
The regression coefficient (b;) for
each genotype is considering a
measure of stability. A b-value
close to 1.0 pointed to average sta-
bility, genotypes with b; = 1.0 and
high mean yield are consider have
general adaptation, while a geno-
type with b; = 1.0 and low average
yield is consider poor adaptation to
all environments. In addition to re-
gression coefficient Eberhart and
Russell (1966) estimated the mean
square of deviation from the regres-
sion as another stability parameters.

The regression coefficient and
the deviation from regression de-
scribe the performance of a hybrid
over different environments. The
regression coefficient measure the
increase of response of a hybrid per
unit of environment index, whereas
the deviations from regression
measure the agreement between
predicted and observed response. A
high yielding hybrid with b; =1.0 or
below indicated that the hybrid pos-
sessed high stability over all envi-
ronments. The most stable hybrid
would be have b;=1 with low devia-
tion from regression (S3;).

Wricke (1962) proposed using
the G x E interaction effect for each
genotype, squared and summed
over all environments, as a stability
measure. This statistic, termed eco-
valence (W;) 1s far more simple to
estimate and more directly related
to the G x E interactions. Because
ecovalence measures the contribu-
tion of a genotype to the G x E in-
teraction a genotype with W; = 0 is
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consider stable. Stable genotype
give a high ecovalence (low values
of W; = high ecovalence).

The objective of this study
was to estimate performance and
stability of 13 yellow maize single
crosses for number of days to 50%
silking, plant and ear height and
grain yield.

Materials and Methods:

Eleven new single cross hy-

brids of yellow maize were pro-

duced in 2012 growing season at
Sakha, Gemmeiza and mallawy Ag-
ricultural Research Stations, Agri-
cultural Research Center (ARC).
The produced 11 hybrids along with
two check hybrids were evaluated
in 2013 growing season at five loca-
tions namely, Sakha (E;), Gem-
meiza (E,), Sids (E;), Mallawy (Ey)
and Nubaria (Es) Agricultural Re-
search Stations. Hybrids which used
in this study are shown in Table 1.

Table (1): Abbreviation of hybrids which used in this investigation.

Hybrid name No. Hybrid name No.
Sk-179 Hl1 Mall 146 HS8
Sk-180 H2 SC 01 H9
Gm-1 H3 SC 02 H10

Mall-125 H4 SC 03 Hl1l
Mall-133 H5 SC Gz 162 (check) HI2
Mall-142 H6 SC Gz 166 (check) HI3
Mall 144 H7 - -

Randomized complete block
design with four replications was
used. Each plot consisted of four
rows of 6.0 m long and 0.8 m apart
(plot size was 9.6m”). Planting date
at all locations was during the sec-
ond half of May, planting was done
in hills spaced 0.25m along the row.
The plants were thinned to one plant
per hill before the first irrigation.
All other cultural practice for maize
production were applied as recom-
mended.

Harvested ears from two inner
rows were weighed and five kg
from each plot were taken for
measuring moisture  percentage.
Grain yield was adjusted to 15.5%
moisture content and recorded in kg
plot'. Data were recorded for num-
ber of days to 50% silking, plant
height (cm), ear height (cm) and ad-
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justed grain yield in kg plot”. Data
for all studied traits of each single
environment and combined over
environments were statistically ana-
lyzed according to Steel and Torrie
(1980).

Stability parameters was per-
formed according to the following

approach.
1- Regression coefficient (b;)
and deviation mean  squares

(th) according to Eberhart and

Russell (1966). The G x E is por-
tioned into a components due to lin-
ear regression (b;) at the i™ genotype
on the environment mean, and de-
viation (dj).
(GE)ij =b; Ej + dij
and thus:
Yij:H+Gi+Ej+(biEj+dij)+eij
2- Ecovalence (W;) according
to Wricke (1962), defined the con-
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cept of ecovalence as contribution
of each genotype to the GXE sum of
squares. The ecovalence (W) is ex-
press as: I

W, = E(Y,-j - Y- Y+ Y)?
Where:

?ii is the mean performance of

genotype i™ in the j™ environment
and Y; and Y are the genotype and

environment mean deviation, re-
spectively and T_‘is the over all
mean. For this reason, genotypes
with a low W, value have smaller
deviations from the mean across
environments and are thus more
stable.

Results and Discussion:

Hybrids performance, envi-
ronmental index (E. index) and
phenotypic index for all traits are
presented in Tables 2 and 3. Be-
cause the environmental index was
calculated as the difference between
the environment mean and the mean
across all environments, it is di-
rectly reflects the rich or poor envi-
ronment in term of positive and
negative, respectively. Hence, EI
was the most favorable environ-
ment, which was linked to be the
highest mean grain yield (5.12 kg
plot', while E5 was the poorest
yielding environment (3.50 kg plot’

1
).

Data in Table 2 and 3 showed
that the best hybrids for plant height
and ear height toward shortness and
low ear height were H3, H4, H6 and
H8 and are considered a good hy-
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brids for shortness and low ear
placement.

Data in Table 3 showed that
grain yield varied from 2.96 to 6.36
kg/plot for H8 at E5 and H2 at El,
respectively. Based on combined
data over all environments, H2 pos-
sessed the highest grain yield (5.15
kg/plot) and significantly outyielded
the commercial check hybrid H13
(4.59 kg/plot). Moreover, 5 hybrids
(H4, HS5, H7, H9 and HI11) gave
high grain yield and did not signifi-
cantly outyilded of the best check
hybrid (H13), three of them namely,
H4, H5, H7 also were significantly
earlier than the check hybrid H13.

Mean squares due to environ-
ments, Genotypes and G x E inter-
actions were highly significant (P <
0.01) for number of days to 50%
silking, plant height, ear height and
grain yield (Table 4). This could be
due to presence of substantial varia-
tion of the mean performance of all
the 13 hybrids across environments
and in the environmental mean over
the evaluated hybrids.

Significant G x E interaction
variance is suggestive of differential
performance of the evaluated hy-
brids under different environments.
In this respect, Eberhart and Russell

(1966), Freeman and Perkins
(1971), Ibrahim et al (1984),
Ragheb et al (1993), Soliman

(2006) and Abd El-Moula (2011),
stated that the basic cause of the dif-
ferences among hybrids in their
yield stability is the wide occur-
rence of hybrid x environment (G x
E) interaction.
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Table (2): Mean performance for number of days to 50% silking and plant
height (cm) of 13 single cross hybrids evaluated at 5 different environ-
ments, 2013 growing season.

Number of days to 50% silking Plant height (cm)

Hybrid Pheno. Pheno.

E1 | E2 | E3 | E4 | E5 |Mean Index E1l E2 E3 E4 ES [Mean Index
H1 64.75|65.75|62.25|65.25|63.50{64.30| 3.53 |310.00/242.50]|263.75|250.25|226.50|258.60| 12.35
H2 65.25(66.00|64.50(65.75|63.50{65.00| 4.23 |302.75/292.50|311.25]|255.50|{267.00|285.80| 39.55
H3 61.75|62.75|59.50(60.00|58.00{60.40 | -0.37 |237.25|238.75|243.75|230.00|225.25|235.00| -11.25
H4 57.75|58.75|56.50(56.75|56.75|57.30| -3.47 |261.00|215.00|251.25|230.50{209.25|233.40| -12.85
HS 58.25|59.00|56.75|56.75|56.75|57.50 | -3.27 |284.75|243.75|285.00|245.50|252.75|262.35| 16.10
H6 60.25|58.75|56.25|57.00|57.75/58.00 | -2.77 |242.00|205.00|245.00|221.75|208.75|224.50| -21.75
H7 58.75|59.25|55.50|57.00|57.00{57.50 | -3.27 |283.75|243.75|280.00|247.50{230.00|257.00| 10.75
HS8 57.50|58.50|55.00|55.75|55.25|56.40 | -4.37 |245.00|212.50|236.25|227.00{203.00|224.75|-21.50
H9 62.25(62.75|59.75|62.75|60.25/61.55| 0.78 |252.75|210.00]|260.00{238.75{195.25|231.35|-14.90
H10 |64.25/64.25|59.25|62.25|63.25|62.65| 1.88 |268.25/235.00{265.00(253.25|223.75|249.05| 2.80
H11 |64.25/62.75|59.75|64.75|61.25|62.55| 1.78 |253.00(222.50{247.50(234.75|212.25|234.00(-12.25
H12 |64.75/65.50|62.25|65.25|63.75|64.30| 3.53 |292.00|255.00{292.50{251.75|237.00|265.65| 19.40
H13 |63.75/62.50|61.50|63.50(61.50{62.55| 1.78 |273.25|218.75|263.75/233.50|210.00|239.85| -6.40
Mean
(K) 61.81(62.04|59.13/60.98|59.88/60.77| - |269.67|233.46/265.00/240.00223.13|246.25| -
CV 2.071.47|2.48|2.10|1.53| 1.96 - 4.99 | 5.07 | 4.03 | 5.03 | 5.52 | 4.91 -
LSDys| 1.78 | 1.27]2.03 | 1.77 | 1.27 | 1.65 - 18.64 | 16.36 | 14.79 | 16.73 | 17.08 | 16.77 -
E.index | 1.04 | 1.27 |-1.64| 0.21 |-0.89| - - 23.42 |-12.79| 18.75 | -6.25 |-23.12| - -
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Table (3): Mean performance for ear height and grain yield (kg plot™) of 13
single cross hybrids evaluated at 5 different environments, 2013 grow-
ing season.

Ear height (cm) Grain yield (kg plot'l)

Hbrid El | E2 | E3 | E4 | ES |Mean|P"" |E1| E2 |E3|E4| E5 |Mean|Fen°:
Index Index

H1 175.25(148.75(145.00|135.50(133.25|147.55| 13.80 [4.96|3.3214.16(3.82{3.64| 3.98 | -0.29
H2 187.25|165.00{166.25(140.25/123.00{156.35| 22.60 |6.36|5.02|5.08(5.10|4.21| 5.15 0.88
H3 130.50|137.50{120.00{120.25|115.00{124.65| -9.10 |3.63|3.47|3.27|2.84|3.18| 3.28 | -0.99
H4 133.50(118.75(122.50|118.25/92.25 |117.05| -16.70 (5.36|2.84 14.664.83|3.61| 4.26 | -0.01
HS 156.00{140.00(138.75|131.50(122.75|137.80| 4.05 |5.19/3.03 |4.46(5.02{3.51| 4.24 | -0.03
Hé6 128.25|133.75|112.50{110.75| 96.25 |116.30| -17.45 |4.23]|3.76 |4.40(4.64|3.39| 4.08 | -0.19
H7 152.25|132.50{136.25(131.75|108.25{132.20| -1.55 |5.75|3.48(4.95|5.45|3.40| 4.61 0.34
HS 127.75|117.50|118.75(115.75| 98.00 | 115.55| -18.20 |4.52]|3.41]4.09(4.50/2.96| 3.90 | -0.37
H9 145.25|128.75|133.75(130.25|104.75{128.55| -5.20 |5.37|4.14]5.40(5.02|3.52| 4.69 | 0.42
H10 |152.75|146.25|140.00{137.25|119.75/139.20| 5.45 |4.85|3.26 (4.62|4.32(3.24| 4.06 | -0.21
H11 |154.50|141.25|140.00{126.25|121.00{136.60| 2.85 |4.68|4.07 |4.52|4.23|3.70| 4.24 | -0.03
H12 |160.50|156.25|158.75{140.25|118.25{146.80| 13.05 |5.58|4.10|5.11|4.19(3.29| 4.45 0.18
H13 |162.25]147.50{146.25|127.50(116.75/140.05| 6.30 |6.04|3.84(5.19|4.09/3.79| 4.59 | 0.32
Mean
(T,) 151.27139.52|136.83|128.12{113.02|133.75 - 5.12/3.67 |4.61|4.47/3.50 | 4.27 -
CV 452 | 6.54 | 420 | 7.28 | 8.04 | 7.41 - 8.48(6.446.40|7.61{9.31 | 7.90 -
LSDys| 9.48 |11.61| 7.97 | 12.92|12.60 | 13.74 - 0.6310.3310.41(0.47|0.45| 0.46 -
E.index | 17.52 | 5.77 | 3.08 | -5.63 |-20.73| - - 0.85-0.60(0.34(0.20/-0.77| - -
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Data in Table 4 revealed that G
x E (linear) was not significant and
had low portion of the G x E interac-
tion when compared to the environ-
ment linear mean of squares for grain
yield and the other studied traits.
Hence, only the deviation mean
square was considered important.

Significant pooled deviation
were detected for number of days to
50% silking, plant height and grain
yield. Significant pooled deviation
clear that performance of different
hybrids fluctuated significantly from
their respective linear path of re-
sponse to environments.

Therefore, on analysis the indi-
vidual hybrid fluctuation from linear-
ity, it becomes notice that all hybrids
possessed significant variance, except
H10 and H11 for grain yield. Theses
hybrid had small and insignificant
deviation from linearity and would be
stable according to Paroda and Hays

(1971), and Line ef al. (1986). These
results are in agreement with Soliman
(2006), Al-Otayk (2010) and Hassan
et al. (2013).

The hybrids H4, H6, H10, H11
and H12 for number of days to 50%
silking, and H1, H2, H5 and H9 for
plant height fluctuated significantly,
other varieties did not they remained
by and large, close to linear response.

Stability parameters according
to Eberhart and Russell (1966) were
used. Regression coefficient (b;) for
each hybrid and deviations from re-
gression (Sii) are presented in Ta-
bles 5 and 6. A regression coefficient
(b)) close to 1.0 coupled with small
value of (Séi) indicates average sta-
bility. Regression values above 1.0
indicate genotypes with higher sensi-
tivity to environmental change and

greater specificity of adaptability to
high yielding environments.
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Table (4): Stability analysis for grain yield, number of days to 50% silking,
plant and ear height of 13 single cross hybrids evaluated at 5 different
environments, during 2013 growing season.

S.OV At Days to Plant Ear height | Grain yield
50% silking | height (cm) (cm) (kg plot™)
Environments 4 80.807** | 21282.71** | 10545.45%* 23.67**
Genotypes 12 178.32%%* 6859.76** | 3317.74** 4.17%*
GxE 48 3.037** 421.49%* 173.68%* 0.73%*
E+(GxE) 52 13.29 2025.94** 968.98** 2.51%*
E (linear) 1 234.05%* | 85121.46%* | 42116.02** 94.98**
G x E (linear) 12 10.97 614.49 283.56 1.20
Pooled deviation 39 8.35%* 329.58%** 124.82 0.54**
H1 3 2.31 1060.12** 314.32% 0.41*
H2 3 1.62 1377.02%* 95.27 0.80%**
H3 3 2.45 140.25 197.62 0.47*
H4 3 6.08%* 63.00 113.45 0.85%*
H5 3 1.37 447.82%* 39.42 0.827%*
Ho6 3 5.81°%* 162.88 278.62%* 0.54%*
H7 3 2.08 12.35 94.95 0.52*
H8 3 1.34 108.53 41.27 0.36*
H9 3 1.99 532.73* 132.66 0.39*
H10 3 10.90** 169.95 27.86 0.11
H11 3 10.71%* 62.55 56.57 0.08
H12 3 5.81°%* 113.05 174.78 0.67%*
H13 3 2.70 34.26 55.87 1.02%*
Pooled error 180 1.42 146.36 98.32 0.13

*, ** indicate significant differences at 0.05 and 0.01 levels of probability, respectively.
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A regression coefficient below
1.0 provides a measurement of
greater resistance to environmental
change and thus increases the speci-
ficity of adaptability to low yielding
environments.

Regarding number of days to
50% silking (Table 5), the most stable
hybrids with the lowest (S3;) value

were H5 ranked first, H8 ranked sec-
ond, H2 ranked third, H9 ranked
fourth, H7 ranked fifth. If the num-

ber of days to 50% silking (X) (to-
wards earliness), regression coeftfi-
cient value (b;) and the deviation
from the regression (S;i) are con-
sidered together, then the most stable
hybrid would be H5 with number of
days to 50% silking (X) = 57.50 day,
b; = 1.082 close to one and the lowest
S’ value (-0.05) followed by H4
with number of days to 50% silking

X) = 57.30 day, b; = 0.962 close to
one and the (Séi) value = 4.66.

For plant height (Table 5), when
average plant height (i) (towards

shortness), regression  coefficient
value (b;) and the deviation from the
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regression (S;i) are considered to-

gether, therefore the most stable hy-
brid would be H6 with (X) = 224.50

cm ranked the first, b; = 0.822, (Sii)

value = 16.52 and not significant. The
hybrid H8 ranked the second with av-
erage plant height 224.75 cm, bi =
0.872 and S*; value = -37.83. Hybrid
H4 ranked the third with plant height
233.40 cm, bi = 1.096 and S%y value
= -83.36. Hybrid HI11 ranked the
fourth with plant height 234.00 cm, bi
=0.822 and (S3;) value = -83.81.

For ear height (Table 6), when
ear height mean (X), regression coef-
ficient value (b;) are considered to-
gether, then the most stable hybrid
would be H4 with (X) = 117.05 cm
ranked the first, b1 = 1.015 close to
unity, (Séi) value = 15.13 and not
significant.
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Table (5): Stability parameters for number of days to 50% silking and plant
height (cm) of 13 single cross hybrids evaluated under different envi-
ronments, during 2013 growing season.

Number of days to 50% silking Plant height (cm)

Hybrid
Mean|Rank| b; |Rank Szdi Rank| wj., [Rank| Mean [Rank| b; [Rank S Rank| wj,, |Rank

H1 |64.30] 12 |1.670* 8 | 0.89 | 7 [4.39| 6 |258.60| 10 |1.407* 12 |913.76** | 12 |21.14] 13

H2 |65.00] 13 |0.897| 4 | 020 | 3 |3.54 285.80| 13 |0.864| 6 [1230.66%* 13 (21.14] 12

W

H3 |60.40] 6 |2.056* 12 | 1.03 | 6 |8.68 235.00, 6 |0.261%* 13 -6.11 7 (1991 11

O

()]

H4 |[57.30] 2 [0.962| 2 |4.66%* 11 |3.84 23340 4 |1.096| 4 -83.36 4 (123

2
HS |5750] 3 |1.082]| 3 [-0.05| 1 |255| 1 |262.35{ 11 |0.927| 2 | 301.46* | 10 |6.86| 9
H6 |58.00f 5 |1.573| 7 |4.39%% 10 |10.22| 10 |224.50{ 1 |0.872| 5 16.52 8 1297] 6

H7 |57.50] 4 |1.846% 11 | 0.66 | 5 |4.54| 7 |257.00

O

1.026| 1 -134.01 I [1.09] 1

o

H8 |56.40] 1 |1.808* 10 |-0.08 | 2 |3.70| 4 |224.75 0.817] 7 -37.83 5 1272 4

H9 |61.55] 7 |1.686%* 9 | 0.57 | 4 |2.70| 2 |231.35] 3 |1.273* 10 | 386.37* | 11 |10.05] 10

H10 |62.65] 10 |2.257* 13 (9.48** 13 |20.82| 13 |249.05| 8 |0.910| 3 23.59 9 |281| 5

H11 |62.55] 8 |1.543| 6 |(9.29%* 12 |20.66| 12 |234.00{ 5 |0.822| 8 -83.81 3 1198| 3

H12 |64.30] 11 |1.518] 5 |4.39%*% 9 |11.42 11 |265.65| 12 |1.227* 9 -33.31 6 (334| 7

H13 6255 9 |0960| 1 | 1.28 | 8 [537| 8 |239.85] 7 |1.363* 11 | -112.1 2 14.76| 8

*, ** indicate significant differences at 0.05 and 0.01 levels of probability, respectively.
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Hybrid H9 ranked the second
with ear height 128.55 cm, b; = 0.980
and (Sji) value = 34.34. Hybrid H7
ranked the third with ear height
132.20 cm, b; = 1.074 and S*;; value =
-3.37.

For grain yield (Table 6) the
most stable hybrids with the lowest
(S ji) values were H11 ranked first,
H10 ranked second, H8 ranked third,
H9 ranked forth and H1 ranked fifth.
The most unstable hybrids with the
highest S?4; values were H13, H4 and
HS. If the mean yield (E), regression

coefficient value (b;) and the devia-
tion from the regression S’ are con-
sidered together, then the most stable
hybrid would be H2 with an average
grain yield X = 5.15 kg plot ' ranked
first, b; = 1.038 close to one and the

(S3,) =0.67 followed by H9 with an

average grain yield 4.69 kg plot-' and
S?; = 0.26 ranked fourth. The rela-
tionship between grain yield and co-
efficient of regression (b;) for the 13
tested hybrids are shown at Fig 1.

Fig 1. Relationship between grain yield and coefficient
of regression (b;) for 13 tested hybrids
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Table (6): Stability parameters for ear height and grain yield (kg plot™) of
13 single cross hybrids evaluated under different environments,

during 2013 growing season.

Ear height (cm) Grain yield (kg plot'l)
Hybrid
Mean|Rank| b; |Rank Szdi Rank| w;j,, [Rank|Mean|Rank| b; |Rank Szdi Rank| wj, |Rank

H1 147.55) 12 |1.012| 1 |216.00% 13 |11.11] 11 |3.98 | 12 |0.874| 3 |0.28*| 5 |4.01| 3
H2 15635 13 (1.732*% 13 | -3.05 | 7 |24.03] 13 |5.15| 1 |1.038| 2 |0.67** 10 [6.75]| 6
H3 124.65| 4 |0.479*% 12 | 9930 | 11 (17.23] 12 |3.28 | 13 |0.128% 13 |0.34*| 6 |20.83| 13
H4 117.05) 3 [1.015| 2 | 1513 | 8 |403| 5 |4.26| 6 |1.433* 10 |0.72** 12 (10.19] 10
H5 137.80 0.842| 8 | -589 | 2 |235| 3 |424| 8 |1.317*% 6 |0.69** 11 |834| 9
H6 11630, 2 (0920 5 (180.30* 12 |10.02] 10 | 4.08 | 10 |0.630* & |0.41** 8 |8.06| 8
H7 13220 6 |[1.074| 4 | -337 | 6 |347| 4 |4.61| 3 |[l.614*% 12 |039*| 7 (10.85] 12
HS 11555 1 (0.738*% 11 |[-57.05| 3 |405] 6 |390| 9 (0987 1 |023*| 3 [3.07| 2
H9 12855 5 |0.980| 3 34.34 9 763 8 |469| 2 |1.208| 4 [026*%| 4 |4.40| 4
H10 |13920] 9 [0.858| 7 |-7046| 1 1.76 | 1 4.06 | 11 |1.510*% 11 |-0.02| 2 |1.13 1
H11 13660 7 (0904 6 |-41.75| 5 (233 2 [(424| 7 |0.585% 9 |-0.05| 1 |502| 5
H12 |146.80| 11 |1.185| 9 | 7646 | 10 |7.86| 9 |[4.45| 5 |1.270| 5 |0.54** 9 |6.69| 7
H13 [140.05| 10 |1.240%| 10 |-4245| 4 |414| 7 |459| 4 |1.363* 7 |0.89** 13 |10.66| 11

*, ** indicate significant differences at 0.05 and 0.01 levels of probability, respectively.
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Wricke’s ecovalence was de-
termined for each of the 13 hybrids
evaluated at 5 environments and are
presented in Tables 5 and 6.

Regarding number of days to
50% silking (Table 5), the most stable
hybrids which possessed low ecova-
lence value were HS5, H9 and H2.
This hybrid did not have the best rank
for earliness except, H5, which
ranked the 3" with 57.50 days. The
most unstable hybrids according to
ecovalence method were HI10 and
H11. These hybrids were ranked 8"
and 10™ for number of days to 50%
silking.

For plant height (Table 5), the
most stable hybrids according to eco-
valence model were H7, H4, H5 and
H2. These hybrids ranked the 9", 4,
5™ and 2" for plant height, respec-
tively. On the other hand, the most
unstable hybrid were H1 and H2.

Concerning ear height (Table 6)
the most stable hybrid were HIO0,
H11, H5 and H7. These hybrids were
not the best rank for low ear height
and it is rank were 9", 7th, 8", and 6™
.The most unstable hybrids according
to ecovalence model were H2 and
H3.

For grain yield (Table 6) the
most stable hybrids according to the
ecovalence method of Wricke (1962)
were H10, HS, H1, H9. These hybrids
did not gave the best rank for grain
yield, except H9, which possessed the
first rank for grain yield with 5.15 kg
plote’ and it is consider promising
hybrid for stability and may be rec-
ommended to be released as stable
high yielding hybrid under a wide
range of environmental conditions.
The most unstable hybrids according
the ecovalence method were H3 and

H7 these hybrids were ranked 13"
and 3" for grain yield, respectively.
Conclussion:

According to Eberhart and Rus-
sell model the most stable hybrid
would be H2 and H9. The most stable
hybrids according to the ecovalence
method were H10, HS, HI1, and HO9.
These hybrids were not the best
ranked for grain yield, except H9,
which possessed the first rank for
grain yield with 5.15 kg plote” (Plot
size is 9.6 m®) and is considered as a
promising hybrid for stability.
Acknowledgment: My sincere thanks
go to all the staff and technicians of
maize research section, field crops
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also thank my colleagues at Mallawy
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