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ABSTRACT: Fifteen local and imported bread wheat genotypes were evaluated
for grain yield/ fed., its components, days to 50% heading and flag leaf area under
eighteen diverse environments, which , Phenotypic and genotypic stability
parameters were estimated, The obtained results could be summarized as follows:

Pooled analyses of variance indicated, highly significant differences among
wheat genotypes, seasons, locations and sowing dates as well as their first, second
and third-order interactions for the studied yield contributing characters in most
cases, providing evidence for the necessity of testing studied genotypes in multiple
enviromments.

Stability analysis of variance revealed, highly significant GxE -“linear”
for all the studied characters. The GxE-“linear” interaction also was significans
when tested against the pooled deviation for grain yield/ fed., number of spikes/
plant, days to 30% heading and flag leaf area.

Phenotypic stability parameters indicated that wheat cultivars, Gemmeiza
5 and Gemmeiza 9 were classified as highly adapted to favorable environments for
grain yield/ fed., number of grains/ spike and flag lcaf area as well as ACSAD 941
for grain yield/ fed. and flag leaf area. Whereas, Sakha 8, Tsi-Vee ‘S* and ACSAD
949 could be grown under Khattara or East Bitter Lakes (Sinai) as less favorable
environment for grain yield/ fed. and flag leaf area. The most desired and stable
genotypes were, Gemmeiza 7, ACSAD 903 and Sakha 69 for grain yield/ fed.;
Gemmeiza 7 and Sakha 69 for both grain yield /fed. and 1000~ grain weight as well
as Sids 6 and Gemmeiza 7 for number of grains/ spike, days to 50% heading and
flag leaf area.

Genotypic stability estimates revealed that, the most average stable
genotypes were, Sakha 69 and ACSAD 903 for grain yield/ fed.; Tsi-Vee ‘S’ and
ACSAD 935 for number of spikes/ plant, number of grains/ spike and fiag leaf area;
ACSAD 925 and ACSAD 939 for 1000-grain weight as well as Sahel 1 for days to
50% heading. However, Gemmelza 7 had above average degree of stability for flag
leaf area.

It is worthy to mention that, the two types of stability are quite similar for
describing stability in wheat genotypes Sakha 69 and ACSAD 903 for grain yield
ffed. and ACSAD 939 for 1000-grain weight. It is therefore suggested that these
genotypes may be recommended to be included in any breeding program for
improving wheat grain yield stability.
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INTRODUCTION

Genotype x environment
(GXE)-interactions are of notable
importance.in the development and
evaluation of wheat cuitivars.
Although, it represents a major
challenge to plant breeders,
significant advances have been
made to understand the nature of
these interactions and determine
‘the most stable genotype with a
‘minimum (GxE). Phenotypic and
genotypic  stability  parameters
have been proposed by Eberhart
and Russell (1966) and Tai (1971),
respectively to provide information
~on the real response of phenotype
"and genotype to environments.

- The “phenotypic stability”
-is often used to refer to
fluctuations in the phenotypic
expression of yield while the
genetic  composition
varieties or populations remains
stable (Becker and Leon, 1988).
However, Hanson (1970) proposed
stability statistic which is founded
on the regression anpreach, this
measure was termed as “genotypic
stability”, because it includes that
part of the wvariance .due to
-environmental effects which could
be reduced by Dbreeding or
sclection (Utz, 1972).

Many investigators have
assessed the phenotypic stability of

of the.
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yield performance in wheat
genotypes (Sharma et al., 1984;
Keser et al., 1996; Awaad, 1997;
Salem et al., 2000; El-Morshidy et
al., 2001 and El-Marakby ef al.,
2002). Also, genotypic stability of
wheat grain yield and its related
characters have been assessed by
Moneim Babu Fatih (1987),
Guilan Yue er al. (1990) and
Salem et al. (1990), they reported
significant  differences among
genotypes, environments and their
interactions for grain yield and its
attributes. Therefore, studying the
performance and  stability of

- various bread wheat genotypes

over old and newly réqlémed
environments may provide reliable
information for recommendation
of some cultivars to be grown
under specific environments or to
assist wheat breeders for planning
breeding programs. S
MATERIALS AND METHODS
Fifteen diverse bread wheat
genotypes (Table 1) were
evaluated for days to 50% heading.
flag leaf area, number of
spikes/plant, number of
grains/spike, 1000-grain weight
and grain yield (ard/fed.) under
eighteen environments, which
were the combinations between
three locations; i.e., Experimental
Farm of Faculty of Agriculture,



Zagazig J Agric. Res., Vol. 29 No.(3) 2002

Zagazig University, representing
clay soil, Khattara Farm,
representing sandy soil and East
Bitter Lakes Farm (Sinai} of
Faculty of Agriculture, Suez Canal
University, representing sandy
loam soil (Table 2), on three
different dates; viz., November 4th
and 25th and December 15th
during two successive seasons of
1999/200G and 2000/2001, using a
randomized complete block design
with  three  replicates.  The
experimental plot consisted of 6
rows, 3m long and 20 cm. apart.
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Wheat grains were handily drilled
at a rate of 300 grains/m’ for each
genotype.  The  recommended
cultural practices for  wheat
production were “applied in each
location. Regular analysis of
variance was computed for each
environment{. Combined analyses
of variance over environments
were again conducted as outlined
by Allard (1960). Phenotypic and
genotypic stability analyses were
computed according to Eberhart
and Russell (1966) and Tai (1971),
respectively.

Table (1): Name, origin and pedigree of the studied fifteen bread wheat genotypes.

No. Name '__M .
r_| Sakhal Eqvpt izt 66/ Norteno 5~ PRIA 1864 1SW-08
1| Sakia 69 Taypt T RL 422071 T Y1 °S” CM. 1 S430-25-55-On 0%
3| Gusis Byt | MIL/BUGHSer CM9I0A6 SM-OY-ONCIY-08
T Gemmeim § By Ver "5 75WME528 COMAD) TIM-EGM-3GM-OGM,
L] Lrememeizs 7 Egvpt CMHTA A 63005 x //Seri: 3273 Ageon COMA6! 1-2GM-IGM-1GM-DGM *
$_ | Gemmensd Eqp AlG 5" 1 uae "5/ CMHTAA 630/ COMASES- 3GM-1GM-OGM
T | Sakel 1 gt N.5 P TP/ Voery 5" 5735-4ad-1 s-0nd.
3| Sidis Mays “5"7 Mon * S/ A 9273/ Sxk Ak P35I 0007 Agd 10-1od-8
5 | Tl Ve 'S MewSyr M 6A135-3AP- 1 Ap- OAP -
) ACSADS29/4/C 182 24/C 168 SP/Cno A1 iC Tob

10 | ACSAD %3 Syds . Acy-W-8074-20 12-31ZA1Z 01

” - GEN/IGOVIAZIMUS “5 T4/ Sanmne/AId s
1) ACSAD s Syrie ACS-W-0LT-101Z-51Z Uz }1Z

) » ACSAD 5207 YefSprw 5"
11| ACSaD S Syria ACS-W-802)- UZ-21Z- AZMZ

) ) Mays *S"TONIT1 1601 43T IBB/GLLJATCHAT T8 ot 5 /A
13| ACSAD S Syma ACS-W-8163-21Z.31Z.512- 01Z

) GENDIGov ALTNUS S JASanmine Ards °5"
4| ACSAD I Syria ACSW-8174 10 1Z 3 1Z SIZOIZ
P R . Snb 57 ACSAD 305

I ikt ] e ACS-W-8083-31Z-51Z-}1Z.01Z

Table (2).: Particle size distribution of the.
surface samples*.

Particle sior dissribution % .
Lotation Texture ciass
Sand Sin Clay
rML 33| 321 | 5i6
Khattars | 9540 | 146 | -1.14 | Ssady
Shasi 740 9.0 ¥1.0 Sandy loam
“Samples of the soil were obtained from 25 cm.
soil surface.

RESULTS AND DISCUSSION
Components __of___ genotype  x

environment interaction:

Pooled analyses of variance
for fifteen bread wheat genotypes
(Table 3) provide evidence for
highly significant environmental
effects on the studied characters.
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“Table (3): Pooled analyses of variance for grain yield and its contributing characters of fifteen

wheat genotypes under three sowgg dates during tweo seasons in three locations.
Grain yield No. of No. of grains/ ' 1000-grain Days to 50% Flag leaf area=
5.0.v. d.f (ard®./fed” ) spikes/plant spike weight (g.) heading (cm®)
Seasons (S) 1 400.900** 0.699 11553.956*~ 5431.799** 954,529+ 8122.126**
Locations (L) 2 1542 328%% 35.936** 32177.558%* 2266.103** 6726.265* 39634.430**
Seasons x Locations (SxL) | 2 221.067** 34.462*+ 7909.019** 2111.490** 2789.609** 2453.670**
+ Reps in (SxL) combined | 12 1.396 0.244 3942 3.994 5.556 21.209
: (D) 2 658.695%* 51.172%* 3768.947* 4072.080** 7364.429** 4721.335**
i SxD 2 4.205** 9.226* B66.723** 235.724** 753.169*+* i 36.494
LxD 4 26,789** 8.146** 330372+ 141.769** 1521.965** 155.281**
SxLxD 4 i5.089+* 10.424* 25.642* 181.912** 624.809** 72.845**
Genotypes (G} 14 42.293** 3.860** 225.058** 205.746** ° 473.248*~ 432,137
GxS 14 6.807** 1.052++ 54 486"+ 59,453+~ 65.899** 112.397*+
Gxl 28 27.019** L.438** 237.861** 101.957+* 136.893** 250.832%+
GxD 28 14.126** 1.009** 67.580*~ 55.018** 91.449*%* 75.570**
GxSxL 28 3.098** 0.912%* 55.819*+ 38.417%* 26.183** 93.505%*
GxSxD 28 6.111%* 0.425%* 90.263** 22.900%* 26.499** 58.045%*
GxLxD 56 13.958%* 0.606** 85.363** 69.222%* 38.037+* 66.162**
GxSxLxD’ 56 6.348** 0.478** 54,877 34.609** 21.328* 30.906*"
Error 528 .0.688 0.21¢ 10.881 5.018 3.021 12.343
* *#* denote significant at 5% and 1% levels of probability, respectively.
0 Wheat ardab=150
w One feddan =4200m
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Partitioning  the environmental
effécts into seasons (8), locations
(1.) and sowing dates (D), and their
interaction items, revealed that
they were highly significant for
wheat grain yield and its attributes
in all cases, except(S)for number of
spikes/plant, (SxD) for flag leaf
area and (SxLxD) for number of
grains/spike, which were
insignificant. This result suggests
that these characlers were not
influenced by the combination of
environmental components (S),(L)}
and (D). Significant differences
were recorded for genotypes (G)
and their first-order interaction of
(Gx8), (GxL) and (GxD). Also
highly significant second (GxSxL),
(GxSxD) and {(GxLxD) as well as
third (GxSxLxD) order interactions
have been noticed for grain yield
and its  attributes, implying
different response of genotypes
over seasons, locations and sowing
dates. The obtained results provide
evideice  for ccessity
evaluating the studied wheat
genotypes under several different
environments in order to identify
the best genetic makeup to -be
grown under a  particular
environment. Similar results were
reported by Awaad (1997), Kandil
et al. (1998), Salem et al. (2000)
and El-Morshidy et al. (2001).

+1.
uic [+
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Stability analysis:

© Stability  analysis of
variance of wheat grain yield and
its attributes (Table 4) indicated
highly significant mean squares of
wheat genotypes for all the studied
characters, revealing that wheat
genotypes  were genetically
different for genes controlling
these characters. Highly significant
environment + (GxE) component
and environment “linear” mean
squares were recorded for all
characters, indicating that the
characters were highly
influenced by the combination of
environmental components
(seasons, locations and sowing
dates). Significant: (GxE)-“linear”
interactions were shown for - all
yield  contributing  characters,
indicating that wheat genotypes
responded differently to various
environments. Thus, each genotype
has specific environment,
performed well under it, and
different from another onc. The
(GXE)-“linear” interaction was
significant when tested against the
pooled  deviation for grain
yield/fed., number of spikes/plant,
days to 50% heading and flag leaf
area. This result suggests that, the
differences in linear responses
genotypes across
environments had occurred, and
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the linear regression and the
deviation from linearity were the
main components for differences in
stability for the foregoing
characters. Rasmusson and Glas
(1967) emphasized that (GxE)-
interaction should be considered
one of the most important
strategies for any breeding program
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to improve and develop new
varieties. Previous reports of
Sharma et al. (1984), Salem ef al
(1990), Keser et al. (1996), Awaad
(1997), Salem et al. (2000), El-
Morshidy et al. (2001) and El-
Marakby et al. (2002), detected
significant (GxE)-interaction on
wheat grain yield and its attributes.

Table (4): Mean squares of stability analysis for wheat grain yield and its

contributing characters.

Na, of

Grain yield . No, of 1000-grain  Days to 30% Flag leaf
5.0.v. 4 T ardffed.) _:g'h":: graintispike  weight(g)  heading area(em’)
Genotypes | 2295 3.860% FF LT L T T A T Y T LT
EHGiE) 255 | 0837 o7 AKETI 4S04 T4267e 165.488%
E “Linear” i 180S.549%% 1121864 4160176~  8209.369%*  14920.057%%  34914.891%
GrfLinear® | 14 | 9963¢ 04930 72602 B.136%% 26554+ 442140
Povled deviation | 240 | 3.091%¢ 02234+ 85,7684 163094 15.193% 26,5944+
Pooled error sM {0239 o0ass 40,077 1.667 L@ 4090

«*+ denote significant at 5% and 1% levels of probability, respectively.

Phenotypic _and _ genotypic
stability parameters :
-The estimates of

phenotypic and genotypic stability
parameters have been computed as
described by Eberhart and Russell
(1966} and Tai (1971), respectively
for testing fifteen bread wheat
genotypes grown under eighteen
environments for grain yield/fed.,
number of spikes/plant, number of
grains/spike,
days to 50% heading and flag leaf
area (Table 5} :

For grain yield (ard./fed.),
the regression "b" value ranged
from 0.258 (Tsi-Vee ‘S’) to 1.414
(ACSAD 941), and deviated
significantly from unity (b >1) in

1000-grain  weight,

wheat genotypes Gemmeiza 5 |,
Gemmeiza 9 and ACSAD 941,
hereby could be grown under
favorable environments. Otherw-
ise, the "b" value was significantly
less than unity (b <1) in Sakha 8,
Tsi-Vee ‘S’ and ACSAD 949,
indicating the suitability of these

‘genotypes to Khattara or Sinai

region as less  favorable
environment. In this respect,
Hayward and Lawrence (1970)
stated that the response to
environment, as measured by the
regression parameter was found to
be highly heritable and controlled
by genes with additive effects,
Concerning, the deviation
from linear regression "S%d", it was
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““wery small and ot significantly
“deviated from zero in Sakha 69,
'Gemmelza 7, Gemmeiza 9 and
ACSAD 903 wheat genotypes,
which showed ~high degree of
stability for grain yield (Table 5).
" In this regard, Guilan Yue ef al
- (1990) reported that the *$*d”

seemed to be very important for

estimating the stability, whereas,
the remaining eleven wheat
genotypes were unstable.
A simultaneous considera-
tion of the three
parameters (x’, b; and Szdi), it can
‘be seen that, the most desired and
stable genotypes were; Gemmeiza
7, "ACSAD 903 and Sakha 69.
Eberhart and Russell (1966)
described the most stable genotype
which has high mean performance
over environments, with "b" value
approached near unity and the
deviation from regressmn as
minimum as possible (S*d = 0).
With  regard to the
genotypic stability, Tai (1971}

pait titioncd \u,w,—m.eract.s" effect

of a variety into two components;
‘1.6, "a" statistic which measures

the linear response  to
environmental effects and- "A"
statistic which measures the

deviation from the linear response.
A perfect stable variety has o = -1
, A = 1. However, the average

stability . from A =

" 989

stable genotype hasa =0, A =1,
whereas the above average stable
genotype should have an estimate
of a <0, k=1 and the values a >0
and A = 1 described as below
average stable one. It is evident
that, the estimation of genotypic
stability statistic  “o” was not
significantly different from o = 0.0
for the studied wheat genotypes,
except for Gemmeiza 9, Tsi-Vee

- ‘S’ and ACSAD 941. The statistic
"'.“x”

“was significantly different
1 for all genotypes,
except Sakha 69 and ACSAD 903..
According to the interpretation of
Tai, the relative . unpredictable
component of “A” may be more
important. : than the relative
predictable component “a”.” As
illustrated in Fig. (1), the average
stability area contained Sakha 69
and ACSAD 903, and they
exhibited high yield potentiality.
The other wheat genotypes were
considered unstable. .

For yield components, the
estimates "of phenotypic stahility
parameters (Table 5) indicated that,

the most adapted wheat genotypes

for improved environments were,
Sids 6 and Gemmeiza 7 for number
of spikes/plant; Giza 168,
Gemmeiza 5 and Gemmeiza 9 for
number of grains/spike as well as
Gemmeiza 5 for 1000-grain
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weight. However, Gemmeiza 9 and
ACSAD 949 were suited to less
favorable conditions for number of
spikes/plant; ACSAD 935,
ACSAD 939 and ACSAD 949 for
number of grains/spike as well as
Sids 6 and ACSAD 903 for 1000-
grain weight. In the case of the
insignificant  “b”  value, the
deviation from regression "S?d" is
considered the most appropriate
criterion for measuring phenotypic
stability, because it measures the
predictability of genotypic reaction
to various environments (Becker ef
al., 1982). It can be noticed that
“S§%3” values were small and
insignificant in Gemmeiza 7, Tsi-
Vee ‘S’ and ACSAD 941 for
number of spikes/plant; Gemmeiza
7, Sahel 1, Sids 6, ACSAD 903 and
ACSAD 941 for number of
grains/spike and Sakha 8, Sakha
69,Gemmeiza 7, Gemmeiza 9,
Sahel 1, Sids 6, Tsi-Vee ‘S’,
ACSAD 925, ACSAD 935 and
ACSAD 939 for 1000-grain
weight, which showed high degree
of stability. However, the
remaining genotypes were
sensitive ones. Ideally, the most
desired and stable genotypes for
yield components were, ACSAD
941 for number of spikes/plant,
Sids 6, Sahel | and Gemmeiza 7
for number of grains/spike and
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Gemmeiza 7, ACSAD 939, Sakha
69, Gemmeiza 9 and ACSAD 933
for 1000-grain weight. Therefore,
they could be grown under wide
range of environments.

According to Tai’s method,
the most average stable genotypes
were Sakha 8, Gemmeiza 5, Tsi-
Vee ‘S’, ACSAD 935 and ACSAD
941 for number of spikes/plant ;
Sakha 69, Giza 168, Tsi-Vee ‘S’
and ACSAD 935 for number of
grains/spike as well as ACSAD
925 and ACSAD 939 for 1000-
grain weight. They exhibited “o”
values not deviated significantly

from zero with “A” approached

near unity. The other tested
genotypes were unstable (Table 5
and Figs. 2,3and 4).

For days to 50% heading,
phenotypic  stability  estimates
(Table 5) revealed that the “b”
value ranged from 0.596 (Giza
168) to 1.212 (Sakha 8). Sakha 8
genotype showed good level of
earliness under improved
environments (b>1). However ,
Giza 168 was moderate in heading
and responsiveness.  Whereas,
Gemmeiza 5, Gemmeiza 7,
Gemmeiza 9, Sids 6 and Tsi-vee
‘S’ appeared to be more stable as

‘revealed by lower and insignificant

S?d. The other wheat genotypes
were sensitive ones.



Table (5): phenotypic and genotypic stability parameters [or grain yield and its contributing characters of fifteen bread wheat genotypa
under eighteen environments.

Charncter Grain yield (ard. 'fed.) No. of spikes/piant No, of grains /apike 1
ramete|
o X by s, a X x, b Sd4 a A X, b S& a x
1-Sakha 8 12249 0792 1359 0014 19.168% 3381 1051 0.089* 0.013 2.096 43.562 1174 81,202+~  0.012 1988
2-Sakha 69 13596 0951 1.224 00136 .48 2962 1.106 0.2114* 0.029 SBE1* 0479 0.995 35563  0.803 0.874
3Gian 168 13445 0.9%% 2,019+ 00123 10.035%  3.268 1078 - 0.224% 0.021 10323 45083 L348* 43676 0.041 1.554
+Cemmeiza 5 | 14937 1.2974 3,339+ 00007 15308~ 1834  0.785 0.0%6* 0.059 1927 H278 1429 25451 0038 3144
$Gemmeiza? | 14,332 l.i08 1.751 0.029 13.942* 3347 1367 0073 0.103* 12726 14388 L1107 3.910 0.039 1424+
-Gemmeiza? | 14104 L3799~ L.63% 0.103* 180627 3.09T  0.62% 0143+ L102  £5%1* 4304 L417T* 25606*  0.040 15740
7-Sabel 1 13.458 (.91 4359+ 0023 26273 1799 1287 0.289*~ 0.673 139117 4502 L106 339 00560 5886
8-Sids & 12503 LL47 3854 0.043 27.319* L343 LSSEee 0.49Yee 0.149* 14.000% 54222 1194 5893 2,055 3,568
STsi/ Vee 'S’ 11.637  0.258% 5036+ 0202+ 8501  L461  0.946 0.053 0014 1.581 1289 0992 #6547 0067 1783
-ACSAD 903 | 13.648  0.944 0.581 0014 1367 2838 0.947 0,249 -0.004 11,284 41824 0.968 -9.319 0012 5568~ |
11-ACSAD 925 | 12683 Li41 2307+ 0.037 18.085% 1.643 1087 0.124% 0.015 6.553* 41509  0.837 6617 0032 1186* |
1-ACSAD 935 | 13.006  1.08% 3167 0024 23210 1766  0.873 0.0%* £0.0.35 2.296 13385 0697 43839+ .0.045 1881
13-ACSAD 939 | 12753 0.865 2.660* 0036 16089~ 1639  (.887 0010+ -0.039 6.102%  43.6% 0.691% 26273 -0.080% 30717
{4-ACSAD 941 | 14279  L414** 5.897an 0.111*  27.68% 3008 0997 0.038 0084 2.402 12315 0981 -5.981 0002 L48TH |
| 15-ACSAD 549 | 10486 0741« 3378 D077 484 2838 0661 0.268 -0.091 13.498%  3%.081  U.760%  42.321%~  0.050« 28856
Gennd mean 13,143 2388 43.502 !
1.5.D 0.05 1,158 9310 3.086 l
1000-grain weighi (g.) Days to $8% heading Flag leaf area (tm?) i
1-Sakha 8 41843 0961 12.79t 0015 13.431* 83018 1212¢ 10.623*+ 0089 20567+ 35093  0.809  1L389%¢  .0.015 6083
1-Sakha 69 44329 LT 15.164 0.022 13407 B4.585  0.9%4 10750 017 0322 36377 0877 124497 0021 6.212*
3-Giza 168 41601 1039 20.883%" 0.009 21306 86.281  (.896* 26411 0409 21203« 39397  4.979 10.618~  -0.024 (5519~ ‘
i =Gemmeizs § | 46369  L211" 29.422** ' 0.0%6%  21.800* 83566 5847 6173 0.03% 1L.662%  4L770 L2856 11938 D069 14336+
SGemmeiza? | 45894 0.998 15.670 0002 11900 850l 0.942 4.485 -0.010 8,685« 39891 1L1%2 1274 01617 1506 |
Gemmeiza 9 | 43.835 0984 9.824 0003 10658  9L§28  0.902 4232 -0.022 15921 42407 1.290°~  8.621 0.851 18,587 |
7-Sahed 1 41,295 L02% 8377 0.005 9.431% 51889 1201 431245 0.082 2.365 38422 0915 1280 0.033  Ted0% |
8-Sids 6 40.887  0.328* 9.8%3 0047 11.682*  BL006 L14% 7213 0.044 14437 39.037 LM 7,468 0009 70060 -
9-Taif Vee 'S* 39.906  L.O12 13414 0.003 138004 8499 117 £.226 0.047 13087+ 35946 8024 12.582%  0.003 L8|
1-ACSAD 903 | 41175 0.686* 17.202* 00871 19.763~ 83364 1018 1Z7% 000067  ILB49* 34946 1.038 26.162**  -0.034 10223~
11-ACSAD 925 | 41217  0.947 5798 0014 1154 35969 1,047 15337+ 0.014 21386+ 382227 1.001 48.732%% 0053 11.885+ ’
12-ACSAD 935 | 43.170 L1133 1.846 0.036 8.019« #9988 0943 108 0015 207917 33699 A.F16* 328321 -0.047 2412 |
13-ACSAD 939 | 44737 L1140 3.908 0.035 2.201 92368 1.066 14.7524* 0012 199200 36552 0.3%) 16.123*  0.609 11794 |
{ M-ACSAD 941 [ 44,448 0505 £9.683~ 0015 16257 90.883  0.866 16,4814 0.050 18.840% 34483 [223* 37.739% 0025 9.502%
| I5ACSAD %49 | 43.213 ' 1043 23,850+ 0.069 21552 88202  1.086 9.8404» 0.021 15.590* 34022 0D.805%  3L49T™ 0078 0234
| Grand mean 42.947 86.246 37.35%0
i___LS.DO0.0S 2.4% 1.561 - 3.389

«,+* Significant at 5% and | % levels of probability, respectively, o value significantly from a= 0 a1 the .05 probability level.
* value greate - than Fa value derived from F-tzble with o= 14, ny= 504 sud 2=0.05,

200T (€)'ON 62 " 10A “saY “2143vy [ 312v3v7
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that, Sids 6, Gemmeiza 5 and Tsi-
Vee ‘S’ met all criteria of ideal
genotype, therefore they ranked as
the most desired and stable ones.
The values of “a” and “A”
showed great ,dlﬂ'erences among
genotypes, and most genotypes had
alpha “a” statistics were not
deviated significantly from o =0,
but exhibited “A” values deviated
significantly from unity for all
genotypes, indicating unstable,
except Sahel 1 which showed
average degree of stability with
good level of earliness (Table 5

and Fig.5).
Flag leaf area is an
important  character in their

contribution of wheat grain yield
(Awaad, 2001). The response to
environments as measured by the
regression parameter indicated that
Gemmeiza 5, Gemmeiza 9 and
ACSAD 941 were fitted to
improved environments. Whereas,
Sakha 8, Tsi-Vee ‘S’, ACSAD 935
‘and ACSAD 949 were adapted to

T+ o~ -
stress \.,uudxuuua it cali oC 3CCi

that, "S°d" was small ‘and
insignificant in Gemmeiza 7,
Gemmeiza 9 and Sids 6, these
genotypes were considered more
stable. Otherwise, the remaining
wheat genotypes were sensitive
ones. [n the meantime, Gemmeiza

- Awaad and Aly

A1 J———

most desired and stable genotypes .
as they had broader flag leaf area,
“b” value approached near unity
with lowest and insignificant
“S2d”.

With regard to Tais
procedure, the “a” and “A” values
differed from genotype to another.
Tsi-Vee ‘S’ and ACSAD 935 have
been located in the area of average
stability. However, Gemmeiza 7
had above average degree of
stability (Fig.6) with broader flag
leaf area (Table 5).

From the forementioned
results, it is evident that the two
types of stability are quite similar
for describing stability in wheat
genotypes Sakha 69 and ACSAD
903 for grain yield /fed. and
ACSAD 939 for 1000-grain
weight, but differed in evaluating
stability of the remaining materials.
This could be due to the genetic
makeup of wheat germplasm and

. the high influence of environ-

mental changes as well as (GxE)-
intcraction. Similar conclusion was
reported . by  Duarte  and
Zimmermann (1995). It is therefore
suggested that, Sakha 69, ACSAD
903 and ACSAD 939 may be
recommended to be included in.
any breeding program for improv-
ing wheat grain yield stability.
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