Zagazig ] Agric. Res., Vol. 29 No.(3) 2002 999-1015

PARTITIONING OF GENOTYPE X ENVIRONMENT
INTERACTION AND STABILITY FOR GRAIN YIELD
AND PROTEIN CONTENT IN BREAD WHEAT
(Triticum aestivum 1..)

Aly, A. A. * and H. A. Awaad **

*Agron Dept., Fac. Agric., Suez Canal Univ. Ismallla, Egypt.

- **Agron. Dept., Fac. Agric., Zagazig Univ., Zagazig, Egypt.

Received 14152002 Accepted 6/6/2002

ABSTRACT: Fifteen local and introduced bread wheat genotypes were evatuaed
for grain yiel_d!m2 , grain yield/main spike, spike length and grain protein content
under eighteen diverse environments which were the combinations between two
seasons x three sowing dates x three locations. Stability was assessed, using
regression coefficient (b;) and mean square of deviation from regression (S°dy),
coefficient of variability (C.V..%) and the index of production response (R,). The
most important results are summarized as follows:

1. Pooled analyses of variance indicated highly significant differences among
wheat genotypes(G), seasons(S), locations (L) and sowing dates (D), as well as
their first-order interactions between genotypes and the environmental factors, in
most cases, and only second-order (GxLxD) interaction for grain protein content.

2. 1t was evident that }ocanon effect accounted for most part of the total
variation on the studied ‘characters, followed by seasonal and.the genotype
effects, however, sowing dates had little effect in this respect, since the contri-
bution of these items were 50.59% for locations, 25.830% for seasons, 12.24% for
genotypzes and 11.37% for sowing dates from the total variance of wheat grain
yield/m®,

3. Stability analysis revealed highly significant genotype x environment(GxE) -
“linear” interaction for ail studied characters. The (GxE)-“linear” interaction,
also, was significant when tested against pooled deviation in all characters.

4. The most adapted genotypes to be grown under favorable conditions were
the new Egyptlan cultwars, Gemmeiza 5, Gemmeiza 9 and the exotic one ACSAD
941 for grain yield/m?*; Gemmeiza 5, Gemmeiza 9 and Sids 6 for grain yield/main
spike and Sakha 69, Gemmeiza 9, ACSAD 925, ACSAD 935 and ACSAD 949 for
grain protein content. Whereas, Sakha 8 and Tsi/Vee ‘S’ performed well under
less favorable environments for grain yield/m’ and grain protein content. Hereby,
it could be useful for growing under Khattara or East Bitter Lakes (Sinai) as
stress environment.

5. Based on all stability parameters, the most desirable and stable genotypes
were Gemmeiza 7, followed by ACSAD 903 and Sakba 69 for grain yield/m’;
Gemmeiza 7 for grain yield/main spike; Gemmeiza 5 and Sahel 1 for spike
length, as well as Giza 168 and Gemmeiza 5 for grain protein content. Therefore,
these gendtypes may be suggested to be included in wheat breeding programs for
improving wheat grain yield and protein content stability.
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"~ INTRODUCTION

_ Genotype x environment
(GxE)-interactions are of notable
importance in the development and
evaluation of wheat cultivars.
Although, (GxE)-interactions
represent a major challenge to
plant breeders, significant
advances have been made in the
parameters to understand the
nature of these interactions and
determine the most stable
genotypes with the minimum
values of (GxE). In this respect, it
has been recorded that the
contribution of the
interaction to the total variation
was substantial. It is of importance
for the breeder to estimate and
quantify such components of
(GxE)-interaction in order to
minimize it to obtain reliable
estimates of genotypic expression.
Many investigators  reported
significant (GxE)-interactions in
bread wheat and they partitioning
the total  wvariance to iis
components, since high sign-
ificant genotype x location, geno-
type x season and genotype X
location x season interactions were
recorded for wheat grain yield,
spike grain weight and spike
length (Hassan, 1997, Abd EL-
- Moneim, 1998 and Salem ef al,
2000) ; genotypes X seasons,
genotypes x locations, genotypes X
sowing dates for grain yield (EI.-

Morshidy ez al.,2001) and for grain .

(GXE)-,
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» yield/fedl._ and spike gram weight

(Sharaan et al.,2001),and geno-
types x sowing dates x nitrogen-
levels for grain yield and protein
content (EL-Marakby et al., 2002).
Many investigators recorded
an appreciable amount of variation
due to the various items of (GXE);
i.e., locations contributed 65.58%
for grain yield/fed. , 67.86% for
spike grain weight and 45.85% for
spike  length, however, the
genotype effect was 10.10% for
grain yield/plant and 39.30% for
spike length and the seasonal
changes had a little effect (Hassan,
1997). Also, Sharaan et-al. (2001)
revealed that, an appreciable
amount of the total variation in
grain weight/spike - and grain
yield/fed. was due' to location
effect, followed by planting dates
and/or varieties, while the seasonal
changes had a little effect.
Yield stability is a trait of
special interest for plant breeders.
Stability of yield, defined as the

ability of genotypes to avoid
substantial fluctuations over a
range of environments. This

breeding objective is difficult to
achieve. Since the causes of yield
stability or instability are often
unclear,  while  physiological,
morphological and phenological:
mechanisms, that impart stability,
are diverse. The inconsistency of
differences among genotypes for
grain yield, from one environment
to another, may arise from two
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reasons, one being the differences
in response of the same set of
genes to different environments,
and the other being the expression
of different sets of genes in various
environments (Cocherham, 1963).
If the same set of genes is
expressed, then, the differences in
response may be regarded as
heterogeneity of genetic or error
variances (or both) across enviro-
nments. Mechanisms of yield
stability fall into four general
categories; ie., genetic heterog-
eneity, yield components
compensation, tolerance  and
capacity to recover rapidly from
stress (Heinrich et al., 1983).

"~ The “phenotypic. stability” is
often used to refer to, fluctuation in
the phenotypic expression of yield,
while the genetic composition of
the varieties or populations remai-
ns stable (Becker and Leon, 1988).

Numerous methods have
been proposed to estimate stability
to provide further information on
the real response of phenotype to
envuowieiit; i€, Eherhart and

Russell (1966) , Francis and

Kannenberg {1978) and Langer er-

al. (1979). Many investigators
have assessed the phenotypic
stability of yield performance in
wheat genotypes (Sharma et al.,
1984; Keser et al, 1996 and
. EL-Marakby ef al., 2002). They
reported  significant differences
among genotypes, environments
and their interactions for grain
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yield and some agronomic chara-
cters.

In the present investigation,
partitioning of = variande and
stability parameters were estimated
for fifteen bread wheat genotypes,
grown under three sowing dates
over three locations and two
seasons.

MATERIALS AND
METHODS

To assess the phenotypic
stability, fifteen bread wheat
genotypes (Table 1) were “evalu-
ated wunder eighteen different
environments, which were the
combinations of three locations;
i.e., Experimental Farm of Faculty
of Agriculture, Zagazig University,
representing clay soil, Khattara
Farm, representing sandy soil and
East Bitter Lakes Farm (Sinai) of
Faculty of Agricuiture, Suez Canal
University,representing sandy
loam soil (Table 2), on three
different dates; viz., November 4"
and 25" and December 15" during
two  successive seasons  of
1999/2000 and 2000/2001, using a
randomized complete block design
with  three  replicates.  The
experimental plot consisted of six
rows, 3m long and 20 cm. apart.
Wheat grains were manually
drilled at a rate of 300 grains/m’
for each genotype. The recom-
mended cultural practices for
wheat production were applied in
each location.
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Table (1): Name, origin and pedigree of the studied fifteen bread wheat genotypes.

Ne. Name
1 Sakka § | Egypt indus 66/ Norteno “S"- P3A|B-6s-1SW-05
P Sakha - Tria/ RL AZ20 7¢/ Yr 8" CM 15430-25-65.03-0n
3 Gia 168 | Egypt MIL/BUC/Seri: CM3046-8M-0Y -OM-2Y-OB
4 s | Egpe Vioe “5™/SWMGS2 S COMAOLT-IGM-6GM-3GN-OGM.

Gemmielsa7 | Egypt CMHT4 A 63005 x //Seri: 8273 Agent CGMAG]1-2GM-1GM- 1GM-0GM
[ Gemmenn § | Egypt Aid 5" / Huac “5'" 1 CMH74A 630/5% CGM#4583-5GM- 1GM-OGM

Sabel 1 Eqpt N.ST32/FimiVeery S 54735 4sd-1 3d-Osd.
[ Sids 6 Maya "S-/ Mon "5 //CMELT4 A 5927)/Sakiu8*2SD 10002-43d- 35d- 13- Osd
3 Tail Vee 'S MouSyr | CM 64135-JAP-1Ap- OAP
10 ACSAD 5083 Sytia ACSADSZOMIC182.24/C 158 3/3/Cn0* 2/ TeliCe Tob Acy W-8024-20 [Z-31ZALZ-0IZ
1 ACSAD 928 Syria GEN/WGOV/AZIMUS “5™/4/Sannine/ All' sACS-W-9174-10IZ-51Z-31Z- 012
I ACSAD 935 Syria ACSAD 329/ Yr/Sprw "s” ACS-W-8023. 11Z-21Z- 2IZ-DIZ
i ACSAD S | Syrir _ Mays “S/ON/1160. 147/ /BB/GLLAICHAT "5/ Vee "5 INacACS-W-B163-21Z-31Z-5I1Z- O1F.
14 ACSAD 341 Syria GENIGOVIAZIMUS S /alSanne Aids 8" ACS-W-£174-10 12-212-SIZ-0LZ.
15 ACSAD S | Syia Sob £/ ACSAD 305ACS-W-8083-31Z-51Z-3[2-01Z

Data recorded for grain Kannenberg (1978).

yield/m?, grain yield/main spike
Table (2).: Particle size distribution of the
surface samples*.

Particle size distribution

Lacation % T::."
Sand : St | Clay
| Zagazig 133 32.1 $4.6 | Clay
Khwitars 95.40 246 214 | Samdy
Sinai 74.0 %9 170 | Sandy loam

* Sasupies of the soll were ebtsined from 15 cm. Sell surface.

and spike length. Grain protein

content also was determined by

using the micro Kjeldahal Appa-
ratus, as described in the A. O.A.C
(1995).

Regular analysis of variance
was computed for each enviro-
nment. Combined analysis of
variance over environments was
again conducted as outlined by

Allard (1960). Stability parameters

assessed were as follows:

1. The linear regression
coefficient (b)) and the mean
square of deviation from regres-

~ sion (S%d)) for each genotype of the
model described by Eberhart and
Russell (1966}.

2. Coefficient of variability
(C.V.%), given by Francis and

-environmental

3. The index of production
response (R1) according to Langer
et al (1979). It means the
differences between the minimum
and maximum yields of a genotype
in a series of environments.

- RESULTS AND

" DISCUSSION
Components of genotype x
environment interaction: -

Pooled analyses of variance
for bread wheat genotypes over
environments (Table 3) provided
evidence for highly significant
effects on the
studied characters.

The effects of environmental
components of seasons (S),
locations (L) and sowing dates (D),
as well as their interactions,
revealed that they were highly
significant on  all  studied
characters, except for (SxI.) for
grain yield/main spike and grain
protein content; (SxD) for all
characters and (SxLxD) for most
studied characters, which were
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insignificant. The insignificant
effect of these items indicated that
the tombinations of environmental
components (8), (L) and (D) were
sufficient to obtain reliable
information about the studied
genotypes for those characters.

Highly significant differences
were obtained for genotypes (G),
regarding the studied characters
overall environments. Also, highly
significant first-order interaction
(GxS) for grain yield/main spike,
spike length and grain protein
content; (GxL) and (GxD) for all
characters, as well as the second-
order interaction (GxLxD) for
grain - protein content, implying
different response of genotypes
over seasons, locations and sowing
dates. Whereas, the remaining
interactions between genotypes
and the environmental items were
insignificant (Table 3).

In this connection, many
investigators recorded significant
{GxS), (GxL) and (GxSxL)-

interactions for wheat grain yield, -

spike grain weight and spike
length (Hassan, 1997; Abd EL-
Moneim, 1998 and Salem e
al.,2000), as well as (GxD) and
(GxDxN-levels)-interactions  for
grain yield and grain protein
content(EL-Marakby er al., 2002).
However, insignificant effects of
environmental item(S),interactions
(SxD) apd (LxD) were recorded
for spike grain weight and grain
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yield/fed., as well as between
(GxSxD) and (GxSxL.xD) for grain
yield/fed. (Sharaan et al., 2001).
Partitioning of (GxE):

- Partitioning the total variance
to its components; i.e., seasons (S),
locations (L), sowing dates (D) and
genotypes (G) for each character,
was estimated and given in Table
(3). It was evident that the location

~ effect accounted for most part of
the total

variation for grain
grain yield/main spike
and grain protein  content,
however, -seasons exerted the
highest effect on spike length. The
contribution percentage attributed
to (L) factor was 50.59% for grain
yield/m%71.38%for grain yield/
main spike;15.09% for spike
length and 64.25%for grain protein
content. The relative contribution
of (S) effect was 25.80% for grain
yield/m?;12.13%for grain yield/
main spike; 63.32% for spike

yield'm® ,

length and 14.05% for protein

content. The percentage of varia-
tion. caused. by genotypic effect,
was 12.24% for grain yield/m*;
12.98% for grain yield/main spike;
11.55% for spike length and
14.37% for grain protein content.
Whereas, the sowing date effect
(D) had a little effect with values
of 11.37% for grain yield/m?

3.51% for grain yield/main spike;
10.04% for spike length, as well as
7.33% for grain protein content
(Table 3). The significant effect of
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Table (3): Pooled analyses and partitioning of variance for grain
~ yield/m®, grain yield/main spike, spike length and grain -
protein content of fifteen wheat genotypes under three

‘sowing dates during two seasons in three locations.
SOV, ar Grain yi!:ldl’mz Grain _yieldlmain Spike jength | Grain protein |-
. {kg) __Spike (g} (cm) content{%)

Seasons (5) 1 | 03324 2.068+* 106.337++ 3954+
Locations (L) 2§ 06402 15333* 17.786** 47963+
SxL 2 | o019+ 0.046 10.507** 0.108
:":;::f L1 o ] oo 1.954 0.605 1762
Sowing dates (D) 012174 8352+ 13453+ 1848
SxD 0.0040 0.148 0.685 105
LxD 0.0350** 0.106 1.084 1.673*
StLxD 4 | ooe32 0212 2.308* 0.123
Genotypes (G) 14 | o138 1.878%+ 137845 5884+
G1xS 4 | 90026 0.829%¢ 4855+ 2879
GilL 28 1 oM 0579 2506 2928+
GxD E.BE e 0.298*+ 3520 4423
GxSxi 28 | 0.0044 0.087 0492 0.055
G2SxD 28 | 00023 (T ] 0.57¢ 0.088
GxLxD 56 | e.00u 0.172 0.726 0.797*
GxSxLxD 56 | 00028 0.055 0.527 0.059
Error 528 | 0.0054 0.159 2.885 0537
Contribution of the factors (%) ]
Seasons 25.80 1213 63.32 14.05
Locations 50.59 7138 15.09 64.25
Sowing dates 137 3.5t 10.04 133
Genotypes 12.24 12.98 11.55 14.37

*,** denote significant at 5% and 1% levels of probability, respectively.
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environmental factors, along with
the genotypic effect, have been
reported an. grain yield/fed., grain
weight/spike and spike length by
Krenzer ef al.(1992);Awaad (1997)
and Hassan (1997) and grain
yield/plant and protein content by
EL-Marakby et al. (2002).

Stability analysis:

Stability analysis of variance
for wheat grain yield/m® grain
yield/main spike, spike length and
grain protein content are presented
in Table (4). The results indicate
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highly significant mean squares of
wheat genotypes for all studied
characters, indicating that wheat
genotypes were genetically
different for genes = controlling
these characters. Highly significant
environment +  {genotype X
environment} component and
environment “linear™ mean squares
were recorded for all characters,
indicating that the studied
characters were highly influenced
by the combination of environ-
mental components (seasons,
locations and sowing dates).

Table (4): Mean squares of stability analysis for grain yield/m?, grain -
yield/main spike, spike length and grain protein content.

1 Grain yield/main

Grain protein

5.0.¥ d.f | Grain yield/m ike Spike length content
Genotypes 14 0.1560%* L8718 12,7662%* 40840
Environment+(Genotype x ! N . . -
environment) 255 0.0133* 0.3543* 42337+ | 7253
Environment (Linear) i 2.2718** 64.7489** 956,957 86,8452+
:;j:‘e’m" xeavironment | .4 | gp126++ 0.2772% 11558% 09077+
Pooled deviation 240 0.0039** 08.0905** 0.4435%* 0.3558~*
Pooled crror 504 0.0003 0.0284 0.1541 o 0.0494

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

Highly significant genotype x
environment “linear” interactions
shown for all characters,
suggesting that wheat genotypes
differed in their responses to the
environmental  variation.  The
genotype x environment “linear”
was highly significant when tested
against the pooled deviation for the
studied characters, suggesting that
differences in linear response
among genotypes across environ-
ments had occurred, and the linear
regression and the deviation from

were

linearity were the main compon-
ents for differences in stability for
the foregoing characters. Previous
reports of Keser er al. (1996),
Salem et al. (2000), El-Morshidy
et al. (2001) and El-Marakby et al.
(2002) detected significant (GxE)-
interaction effects on wheat grain
yield /fed., grain weight/spike and
spike length and Ismail et al
(2000) for grain protein content.
Meanwhile, Rasmusson and Glas
(1967) emphasized that (GxE)-
interaction should be considered
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one of the most important strateg-
ies for any breeding program to
improve and develop new barley
varieties. However, (GxE)-
interaction variance components
for yielding ability, was as of

much less importance than
genotypic  components,  were
detected in small number of

environments (Cox et al., 1985).
The analysis of variance
(Tables 3 and 4) provided inform-
ation about the existence of (GxE)-
interaction, but failed to. provide

information about the individual .
response of the genotype to-
‘hereby,

specific  environment,
mean performance and stability
parameters for each genotype were
performed and given in Table (5).
Mean performance

Data presented in Table (5)
showed the mean performance of
wheat grain  yield/m®, grain
yield/main spike, spike length and

grain protein content for the tested -

fifteen bread wheat genotypes
across environments. The results
revealed significant
among the wheat genotypes,
regarding the studied characters,
suggesting varietal differences in
genes responsible of the above
mentioned characters.

For grain yield/mz, it was
evident that Gemmeiza 5 ranked
the first one, followed by
Gemmeiza 7, ACSAD 941 and
Gemmeiza 9. They, also, almost

differences .
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surpassed - the other studied
genotypes for grain yield/main-
spike, spike length -and grain
protein<’ content, except for
ACSAD 941 which had low value
of spike length and grain protein
content, compared to the grand
mean. ACSAD 903, Sakha 69,
Sahel 1 and Giza 168 were
moderately high in grain yield/m®.
The remaining wheat genotypes
exhibited low  values of grain
yield/m?. These results suggest that
Gemmeiza 5, Gemmeiza 7,
ACSAD 941 and Gemmeiza 9
were the promising ones to be
employed in breeding or selection
programs for improving grain yield
potentialities with high protein

- content. Awaad (2001) and EL-

Marakby et al. (2002) reported
high degree of genetic variability
among wheat genotypes for wheat
grain yield.

Grain  yield/main  spike

.displayed a high genetic variab-
" ility. Gemmeiza 5 ranked the first
one followed by Gemmeiza 7,

ACSAD 941, ACSAD 939,
Gemmeiza 9, Sids 6, Sahel 1 and
Giza 168. They produced the
heaviest grain weights/spike, in
comparison with the grand mean
(X =2.023g). However, ACSAD
949 was the lightest one (1.621g).
The other wheat genotypes
exhibited moderate values among
them. In this respect, genetic
differences amone bread wheat
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genotypes existed for spike grain
weight (Hassan , 1997 and Sharaan
etal., 2001),

With respect to spike length,
Gemmeiza 7 ranked the first one,
followed by Sids 6, Gemmeiza 5,
Sahel 1. Gemmeiza 9 and Giza
168, which gave long spikes more
than 10.5cm. and surpassed the
grand mean(10.212cm.). However,
the other wheat genotypes were the
shortest ones in that respect. In this
connection, Abd EL-Moneim
(1998) recorded high significant
differences  among wheat
genotypes for spike length.

For grain protein content, it
was evident from Table (5) that the
new wheat cultivar, Giza 168,
ranked the first while, the old
Egyptian wheat cultivar, Sakha 69,
was the second, as well as
Gemmeiza 9 in the third order,
whereas, the exotic genotype,
ACSAD 903, was the lowest one
(10.478%). The other wheat
genotypes  exhibited  different
values of protein content. In this
respect. significant genetic differ-
ences among wheat genotypes for

. ‘grain protein content have been .

reported by Ismail et al. (2000)
and EL-Marakby et al. (2002).
Stability parameters:

Four stability parameters
were used for measuring stability
for the studied characters, regardi-
ng the fifteen bread wheat genoty-
Pes across various environments.

According to Eberhart and
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Russell (1966) method, the stable
genotype is the one having high

mean values(X )over environm-
ents, with a (b;) value approaches
near unity and a deviation from
regression as low as possible
(S8°d=0).

Also, Breese (1969), Samuel
el al. (1970) and Jatasra and
Paroda (1979) emphasized that the
linear regression “b” could be
simply be regarded as a measure of
response of a particular genotype,
whereas, the deviation around the
regression line “S%d,” was the mnost
suitable measure of stability,
where, the genotype with the
lowest “S%d;” value being the most
stable and vice versa. Meanwhile,
Breese (1969) reported , that
genotypes with regression
coefficients, greater than one,
would be adapted to more
favorable environments, while
those with coefficients less than
one would be relatively better
adapted to less favorable growing
conditions. In the present study,
the regression coefficients (Table
S)deviated significantly from unity
(bi>1)in the genotypes, Gemmeiza
5, Gemmeiza 9 and ACSAD 941
for grain yie].d/mz; Gemmeiza 5,
Gemmeiza 9 and Sids 6 for grain
yield/main spike; Giza 168 for
spike length, as well as Sakha 69,
Gemmeiza 9, ACSAD 925,
ACSAD 935 and ACSAD 949 for
grain protein content (Figs. 1-4).



1008

These results indicated that-these ..
genotypes were highly adapted to
improved environments @nd could
be grown under Zagazig region.

Whereas, the “b”  values
significantly were less than unity
in the genotypes Sakha & 8,

Tsi/Vee'S” and ACSAD 949 for
grain yield/m?; Sahel 1, Tsi/Vee'S’*
grain -

and ACSAD 935 for
yield/main spike; Sakha 8 and

ACSAD 939 for spike length,as"
well as Sakha 8, Gemmeiza 7, Sids .
6, Tsi/Vee ‘S’, ACSAD 903 and-
ACSAD 941 for grain protein

content, which appeared to be
more adapted to be grown under
Khattara or East Bitter Lakes

(Sinai) 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.

In the case of insignificant
“bi” value, the deviation from

regression «8247” is considered the

most appropriate criterion for
measuring phenotypic stability in
an agronomic sense, because this
statistic measures the predictability
of genatypic reaction to various
environments{Becker et al., 1982).

Considering the deviation
from linear regression “§24 it
was very small and not signifi-
cantly deviated from zero in Sakha
RO Gemmeiza 7.(Gemmeiza 9 and

Aly and Awaad

* ACSAD 903 for grain yield/m’;
‘Sakia 8, Sakha 69, Gemmeiza 5,

Gemmeiza 7, Sids 6, ACSAD 925,

- ACSAD 935 and ACSAD 949 for

grain yield/main spike; Sakha 8,
Sakha 69,Gemmeiza 5, Sahel 1,
Tsi/Vee *S’, ACSAD 903, ACSAD
935, ACSAD 939, ACSAD 941
and ACSAD 949 for spike length,
as well as Sakha 8, Giza 168,
Gemmeiza 5, Gemmeiza 7,
ACSAD- 903, ACSAD 925,ACSAD
935, ACSAD 939 and ACSAD
941 for grain protein content. In
this connection, Guilan Yue et al.,
(1990) reported that the deviation
from regression seemed to be very
important for estimating the
stability. However, the remaining
genotypes were sensitive ones.
Regarding the coefficient of
variability (C.V.;%), proposed by
Francis and Kannenberg (1978),
the genotype with a low value of
C.V.% is considered - stable.
Accordingly, the most stable wheat
genotypes for grain yield/m* were
ACSAD 903, followed by Tsi/Vee

§° ACSAD 935, ACSAD 941,

Sakha 69, Sakha 8 and Gemmeiza
7 for grain yield/m*; ACSAD 935,
followed by ACSAD 903,ACSAD
949, Gemmeiza 7 and Sakha 69 for
grain yield/main spike; ACSAD
941, followed by ACSAD 949,
ACSAD 939, ACSAD 903, Sakha
8, Tsi/Vee ‘S’ and Gemmeiza 5 for
spike length, as well as ACSAD
941, followed by Gemmeiza 7,
Sakha 8, Tsi/'Vee ‘S’, ACSAD



Table (5): Mean performance and stability parameters for grain yield/m®, grain yield/main spike, spike length and grain protein

content of fifteen wheat genotypes over eighteen environments.

Charscier Grain yield/m® (g} Grain yickl/maim spike (g.) Spike leagth {cm.} Grain protein content (%)
No. Phrameter -

Grnatype X b 1 S, CV.% R, * n s, levsir X b { 5% [CV%4{R | X by s {CV.%) R,
1 | Sakmas 0.438 ] 0.801* | 0.00299*» [ 16.552 ] 0.381 | 1927 | 0972 o.g BT752.01] 10137 [0.807+ [ 0.177 | 16.978 | 4.4 | 10.782 0.467++] 0.134 [ 5225 [2.32
2 | saumaen 6435 | 0961 | 0.00154 |16312) 0398 [ress | 1083 | e 10asel129] 1057 | 1015 | atst (20377 ] 5.0 | 10868 [19010- 0603021 tii2s | 483
3 | Gina 68 0479 | 0.963 | 0.00257~ [18.504 ] 0.473 | 2.008 | 0.865 (00566 |23.664{2.61] 10,713 [1.206% | 046" | 23.099 | 6.5 | 12,038 | 0926 | 0104 | 7069 | 259
4 | Gemmeizas | 0533 | 1312 | 0.00420%* | ZLOTS | 0.610 {2.202 {1245 | 0.0824 [25.038{3.88] 11,248 | LOSG | 0.063 | 17.60% { 4.5 | 11.459 | 0.948 | 0.017 | 7291 | 248
S | Gemmeiza? [ 0512 { LI1A | 000219 | 17976 | 0.5%1 { 2.060 { 1125 | 0.0581 |20.046 [2.26 | 11.383 [ 1142 [0.4962+| 20,883 1 5.3 { 11,190 { 0.612¢ | 0025 | 4379 | 249
6 | Gemmsizn? '} 0.503 [ 1337* | 0.00008 |20.818 | 0.464 [ 2000 1 1.305% 01744431855 | 3.13 ] 10780 | 1165 [ 0.430% | 22475 | 6.0 [ 1564 | La45* (04842 ] 9777 | 467
7 | Seheid 0450 | 0.920 | G.00X57+% | 18706 | 0.502 { 2107 {0.714* [0.0901=* I0S11 [ 1.86{ 10.86% | LASI [ 494 | 20777 [ 4.3 { LL.S46 | 1131 {0498+ 9.049 [ 422
B[ Silsb 0446 | L1ST | 0.00482% | 23,901 | 0.649 | 2118 JL533=4 00099 |35.356|2.31 ) 10365 | LO3L (0.681% 20792 [ 2.6 | 11470 | 0.549 |0.386%+ | 5509 [3.33
$ ] TsifVee 'S | 0.415 |0.256**| 0.00642%* | 15431 | 0.364 | 1951 JB.608~4| .0644~ |29.412]2,32 ] 10136 | 0.92¢ § 0.218 | 17.485 ; 4.5 | 11.080 | 0.689~ | 0.308~ | 6681 ) 192
10 | ACSAD903 | 0.487 | 0922 | 000078 | 14753 | 0393 | 2001 | 0.656 J0.0753%<19.340{2.92| 9.631 | 1,045 | 0.334 | 16138 § 8.5 | 10.478 | .69~ | 0252 | 6.137 |34
11 | ACSAD925 § 0453 | 1149 | G.o0293+~ | 20368 | 0461 | 1985 | 0913 | 0.0431 {23.928) 226} 9.417 ) 0.890  0.435+ | 18.452 | 40 J 10945 | 1.312* } 0103 | 6602 | 428
12 | ACSAD9YS J 0445 | 1.097 | 0.00432+ | 15.598 | 0.368 | 1789 |0.674* | 0.0072 [10.129] 148 ] 9200 ] 0.994 | 0.045 | 18.500 § 4.9 | 10.870 | 1.377% ) 0164 | 8.436 | D08
13 | ACSap93s | 0.4ss | o34s | oomasse [20.022] 0572 {2138 ] 1081 [0.0686 [24.796 [ 2.96 | 9304 [0.730°%) 0.206 | 18,960 | 5.0 | 11.071 | 194 | 0097 | 7.563 |32
4 | acsapon | 0509 [1428! 0.00751% [ 15.609 | 0447 | 2.054 | 0.865 [G2030e 23006 260 9.627 {0900 | 0342 [z | 30 | s0maz et | 0043 | 4736 [223
15 | ACSAD949 ] 0.374 [ 0.835* | 0.00301** [79.967 | 0.579 | 1621 ) 1157 | 0.03%¢ [19819:255] 9.625 | 0901 [ 0172 | 15412 | 8.5 [ 10,169 | 1.236% |0.431+] 9.117 | 4.3

Grand mean 0.46% 1 2.023 10,169 11,129

L.5.9 0,08 0.004 0.167 0.407 0.329 1

2002 (€)ON 67 " 10A “Say oLy [ 31zwip;

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

6001
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903, ACSAD 925, Giza 168 and
Gemmeiza 5 for grain protein
content. In this connection, Becker
and Leon (1988) stated that, if the
(C.V.i%) was small, the genotype
was described as stable. Whereas,
the other studied genotypes were
unstable. :

The index of production
response (R,), proposed by Langer
et al. (1979), who reported that, for
practical breeding purposes, it
would be desirable to have a more
simple method than regression for
evaluating the response of
genotypes to the environmental
conditions in preliminary trials. As
a simpler method than the
regreéssion, was the range (R)),
which was defined as the extreme
yields for a wvariety in all
environments. Small range (R))
values indicate stability and vice
versa. Thus, it can be seen that the
bread wheat genotypes, Tsi/Vee
‘S’, ACSAD 935, Sakha 8,
Gemmeiza 7, ACSAD 903 and
Sakha 69 showed low values of R;
for grain yield/m? ACSAD 935,
Sahel 1, Sakha 8, Gemmeiza 7 and
ACSAD 925 for grain yield/main
spike; ACSAD 941, ACSAD 925,
Sahel 1, Sakha 8, Gemmeiza 5 and
Tsifvee ‘S’ for spike length, as
well as Tsi/Vee ‘S’, ACSAD 941,
Sakha 8, Gemmeiza 5, Gemmeiza
7 and Giza 168 for grain protein
‘content. Therefore, these genoty-
pes are table. However, the rem-
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the environmental changes. In this
respect, Langer ef al. (1979) stated
that the parameter (R;) seemed to
provide a more accurate estimation
of production response. -

When the four stability
parameters (b;, S%d;, C.V.% and
R)) are considered together with
mean performance (X)), it is
important to mention that the most
desirable and stable wheat
genotypes were; Gemmeiza 7,
followed by ACSAD 903 and
Sakha 69 for grain yield/m’;
Gemmeiza 7 for grain yield/main
spike; Gemmeiza 5 and Sahel [ for
spike length, as well as Giza 168 -
and Gemmeiza 5 for grain protein
content.

Generally, there were great

similarities between - b;, S%d;
CV.i% and R, in the wheat
genotypes, Sakha 69 and

Gemmeiza 7 for grain yield/main
spike; Gemmeiza 5, Sahel 1,
Tsi/Vee ‘S’ and ACSAD 941 for
spike length, as well as Giza 168,
Gemmeiza 5 and ACSAD 939 for
grain protein content. This result
suggest, that any one of these
parameters is  sufficient for
determining phenotypic stability
and, particularly, C.V,; or R as
ease in computation and useful in
the preliminary stages of a
breeding program when the
breeder has to deal with a large
number of genotypes. Similar
interpretation has been reported by

~lminma aanatimec were eensitive to Duarte and Zimmermann (1995).
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-+ At high degree of similarities
have * been observed ameng the
stability parameters; b; , S%d; and
R,, for measuring stability in the
genotypes; Sakha 69, Gemmeiza 7
and -ACSAD 903 for grain
yield/m®, Sakha 8, Sakha 69,
Gemmeiza 7, ACSAD 925 and
ACSAD 949 for grain yield/main
spike; Gemmeiza 5, Sahel 1,
Tsi/Vee ‘S and ACSAD 941 for
spike length, as well as Giza 168
and Gemmeiza 5 for
grain- protein content. A similar
trend has been reported between b;,
$%d; and R, in Kav2 bread wheat

genotype for spike length and -

grain yield by Abd EL-Moneim
(1998).
~ The stability parameters, Szdi,
CV.% and R, showed exact
similarity in Sakha 69,Gemmeiza
7, and ACSAD 903 for grain
yield/m*; Sakha 69, Gemmeiza
7and ACSAD 935 for grain
yield/main  spike; Sakha 8§,
Gemmeiza 5, Sahel 1, Tsi/Vee ‘S’
and ACSAD 941 for spike lengih,
as well as Sakha 8, Giza 168,
Gemmeiza 5, Gemmeiza 7 and
ACSAD 941 for grain protein
content, indicating that any of
them could be a satisfactory
“parameter for measuring stability.
Coefficient of variability
(C.V.%) showed a similar trend
‘with R, when used in measuring
stability in the wheat genotypes,
Sakha 8, Sakha 69, Gemmeiza 7,

A ly aid Awaad

Tsi/'Vee °S’, ACSAD 903 and
ACSAD 935 for grain yield/m?;
Sakha 69, Gemmeiza 7 and
ACSAD 935 for grain yield/main
spike;Sakha 8,Gemmeiza 5 and
ACSAD 941 for spike length, as
well as Sakha 8, Giza 168,
Gemmeiza 5, Gemmeiza 7,
Tst/Vee ‘S’ and ACSAD 941 for
grain protein content, hereby,
could be used as simple parameters
for describing stability.
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