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GENETIC STABILITY OF SOME WHEAT GENOTYPES
UNDER FOUR VAROUS ENVIRONMENTS

Ramadan, R. A, )
, Field Crop Institute, Wheat Res. Sectlon (ARC.) Giza , Egypt
. L. . ABSTRACT' T, T

Ten wheat genotypes (Trlicum aestivum L.} were Evaluated for yield and its
attributing characters under four environments(two locations x two seasons).The
gdenotypes were; Sakha 93, Sakha 94, Giza 168, Sids 1, Sidsd, Sids6, Sids9,
Sakha61, Gemmeiza 9 and Gemmeiza 10 The mean performance, phenotypic
stability and interrelationship between various characters were computed. The resuits
indicated that, significant genotypes; genotype x environment, environmental linear
and genotype x environment linear vanance for all studied characters. Regression
coefficient (b) deviated significantly from unity (b > 1) for genotypes, Sids 1 and Sakha
61 for plant height , Sids9 and Gemmeiza 9 for spike iength and Sids 9 for 1000 grain
weight, indicating that these genotypes were adapted {o favorable environments for
these characters.

The *b” value deviated significantly from unity and was less than one (b < 1)
in Sids 1, Sids 4 and Sids 9 for1000 grain weight , grain weight / spike, and grain
yleld ardab / fad . The genotypes for considering the stability parameters (C.v% and
S% accompanished with mean performance (X), the most desired and stable wheat
genotypes were Gemmeiza% for plant height, spike grain weight and grain yield
{ard /fad}, Sids 1 for spike length , grain weight/spike . While Sakha 94 was stable for
number of spikes/plant.

Correlation coefficients values were posilive and significant between yield
ffad and each of all studied characters except plant height.

INTRODUCTION

Plant breeders make efforts to evolve new varieties characterize by
high yielding ability for seed yield in addition to their quality. Seed yield is a
complex characters which is greatly affected by environments (E) which
inciude edaphic and climatic conditions. Plant breeders faced the problem of
genotypes x environment interaction in the development of bread wheat
cuifivars. The interactions GxE interactions complicates selection of
genotypes with supericr performance. It has been suggested that a significant
G x E interaction reduced the correlation between phenotypic and genotypic
values as well as progress from selection (Kang and Martin, 1887). Across
environment it is of great atiention that it forms a challenge difficulty to the
breeder when improving and developing superior genotypes {Eberhart and
Russel, 1966). The effect of environmentai stress on plant metabolism
completely and thereby reduction both growth and development of crop is stilf
not completely urderstood (Pessarakl, 1994). Many researches on wheat
sludied the inheritance and environmental effects Misra ef al. 1991; Deswal
ef ai. 19%6; Kara 1997 Salem et al 1998; Hajt and Hunt 1989; Kara 2000, El-
Morshidy et al. 2001 and salama ef af 2008 .The present study was designed
to estimate stabiiity of grain yield / fad and related characters for ten
released bread wheat cultivars. .
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MATERIALS AND METHODS

Four field experiments, including ten genotypes of wheat (Trticum aestivum
L.) were undertaken at the two locations; Tag El- Ezz Research Station,
{Dakahilia Governorate) Agricuitural Research Center (A.R.C).and
Experimental Farm, of Fac. Agriculture, Swease Univ. Isrmalia Governorate,
Souse University. Egypt during the two successive winter growing seasons
(2006/2007 and 2007/2008) for each trial. The planting date was10™
November inr both seasons. The ten wheat genotypes were; Sakha 93, Sakha
94, Giza 168, Sids 1, Sids4, Sids6, SidsS, Sakha 61, Gemmeiza 9and
Gemmeiza10. The randomized complete block design with three replications
was used for each frial. The experimental plot consisted of 5 rows, row length
was 2 m, row to row spacing was 20 cm., plant spacing was 10 cm. Data of
the following characters (yield and its components) were estimated.

1- Plant height (cm)

2- Spike length(cm)

3- Number of spikelet's / spike

4- Number of grains / spike

5- Number of spikes / plant

6- 1000-grain weight (g.)

7- Grain weight / spike (g.)

8- Grain yield ardab / fad
Biometric analysis:

Analysis of variance was performed for different characters through
the two growing seasons according to Steel and Torrie (1980). Parameters of
stability for studied characters of wheat genotypes under 4 environments (2
seasons x 2 location) were calculated according to Ehberhart and Russel
(1966) method.

2- Correlation studies:

interrelation ships between different wheat characters were

calculated according to the method described by Sndecor and Cochran

(1980).
RESULTS AND DISCUSSION

Analysis of variance due to stability parameters of eight studied
characters for ten wheat genotypes under two locations i.e. Tag El-Ezz
Research Station, and Experimental Farm Agriculture , El Ismailia, |smalia
Governorate, Swease canal University are presented in Table (1). Statistical
analysis exhibited that the mean squares among the wheat genotypes were
highly significant for all studied characters suggesting that wheat genotypes
were genetically different.

Genotypes (G) and environments (E) (two locations) had highly
significant effect on all characters under study, indicating that these
characters are affected by changes which happened in each location.
Moreover the variances due to environments (Linear) was significant for all
studied traits, indicating that these characters were highly influenced by the
combination of environmental conditions (seasons and locations).
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Table { 1 ): Variance to stability analysis for plant height, spike length, number of spikelet's /spike, number of
graing /spike, number of spikes / plant, 1000- grain weight(g), spike grain weight {g) and grain
yield {ardab / Faddan) for genotypes under two locations during 2006/2007 and 2007 1 2008 winter
growing seasons

-

$.0V df Plant | l:ﬁ;kt; :;:‘3:; S Number of Number of | 1000 - grain | Spike grain Gr:::ayﬁld
helght tem) spike grains /spike| spikes/plant |weight (gm)!welght ng) ®  Faddan
ConSP |9 jazsi| mar | 2tar 11.03* 4.16" 2264 | 075% [ 1015
EnVironmentai e i e e i * o« -
| (Env.X 6 _l 30 155.82**122.26 12.28 21.26 219 31.22 051 . 10.21
E"":’::;‘:;“‘“’ 32471211 | 1147 20.36% 247 19.27* 023 | 06.13*
G X Env.(iiner) ! 9 [2433"[ 1112 a9 17.41* 2.10* 17,96 0.410* 05.10*
Pooled * ke P h R - -
deviation 20! 18.56 | 09.51 11.32 13.92 1.02 08.83 0.229 10.9*
Genotypes
Sakha 93 2 |11.81**] 07.93° 6.51* 06.77* 0.41 07.11* 0.19*f 09.09**
Sakhad4 2 11147 06,16* 5.36* 08.91** . 052 0857 0.15* 10.05
Giza 188 2 1241.36| 08.88"" 7.21** 07.36** 02.09** 08.39** . 02 . 0402
Sids 1 2 117.82* 1 07.53" 811+ 05.04** 02,14** 05.81 0.11* T 0504
Sids 4 2 [ 9.92* | 09.24* 4.21* 03.52* 0.31 09.7 3™ 0.13** -| - 03.13*
Sids8 24 75 111.41* 9.36* 11.07* 02.12* 08.68** 0.10** 04.10**
Sids 9 2| 6.87 | 624" 7.3 11.00* 01.17* 0542 0. 07 _07.07*
Sakha 81 21 384 |[10.36™ 4.19* 08.34* 02.15* ~ 04.46 0.10*" 03.10*
Gemmaiza® 2 |15.58*{ 10.29** 7.22% 07.85** 01.02** 06.89* 0.1 9" -| -~ O7.79*
Gemmeizail | 2 |19.36"| 11.52* B3 10.63* 02.18* p7.22* 048" | . 09.15%
Pocled earvor [120] 392 1.79 2.12 1.20 0.24 0.916 003- | - 053
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The interaction between genotypes and environments (Linear) had
highly significant effect on the studied characters. These results are in
agreement with those reported by Salem ot al. (1990} and (20062).

The data obtained revealed significant variations for pooled devation
regarding all studied characters exhibiting that stability of these characters
are different Coefficient of variability (C.V.%) as standard measurement of
stability (Tables 2and3) exhibited that the C.V. estimates diverted from either
genotypes or character to another, these values ranged from 09.82 to 27.71
% for plant height, 2.10 to 10.33 % for spike length, 3.35 to 8.47 % for
number of spikelet's / spike, 10.33 to 21.32 % for number of grains./ spike,
1.82 to 6.80 for number of spikes / plant, 15.28 to 47.32 for 1000 grain
weight, 0.71 to 2.0 for grain weight/spike and 0.82 to 9.52 for grain yield
ardab / faddan, it could be noticed from the obtained data that the stable
genotypes were Gemmeiza 9 for plant height, number of spikes/plant and
number of grains/spike, Sakha 93 for number of spikeles/spike, grain
weight/spike ‘and grain yield / faddan, as they exhibited low value of C.V.
and the b value near from unity on the other hand the wheat genotypes Sids
4 for plant height , Sids 9 for spike length and Sids 1 for number of spikes
Iplant, that recorded the highest coefficient of variation regression “b” (Table
2 and 3) deviated from unity {b > 1) in these genotypes indicating that the
genotypes were adapted to favorable environments.

Otherwise, the “b" value deviated from unity and was less than one (b
< 1) in genotypes Sids 9 for plant height, number of grains / spike and
number of spikes / plant. Gemmeiza 10 for number of spikelets / spike Sids1
for number of spikelet's/spike indicating that these genotypes were more
adapted to stress environments.

Considering the stability parameters (C.V.%), b and s%d)

accompanished and mean performance (X), the most desired and stabie
wheat genotypes were; Gemmeiza 9 for plant height, spike length, number of
spikelets / spike, number of grains/spike, number of spikes / plant and grain
yield faddan. ;

Genotype Giza 168 recorded the highest value of mean performance
for plant height, Sids 9 for spike length, number of spikelets/spike, number of
grains/spike, grain weight / spike and grain yield / faddane, Meanwhile Sakha
94 recorded the highest estimates for number of spikes/plant. In this respect;
Haji and Haunt (1999), Salem ef al (2000), E-Morshidy et af (2001) Soheir
Abd-Allah (2002) ,Salem ef al. (2002) and salama et al. (2008).

2- Simple correlation analysis: ’

Simple correlation coefficients, among studied characters are given
in Table (4). Resuits showed that significant positive correlation was found
between grain yield / faddan and all studied characters except plant height,
between 1G00-grain weight and plant height, between grain weight / spike
and all studied characters except plant height, between number of
grains/spike and, each of spike length and number of spikelet's / spike,
between number of spikelets / spike and each of plant height, spike length,
between spike length and plant height.
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Table { 2 ): Estimates of stability analysis for plant height{cm), spike length{cm), nhumber of spikelet's /spike,
number of grains /spike of ten wheat genotypes under two locations during 2006 / 2007and 2007/
2008 winter growing seasons

Characters Plant height{cm) Spike length{cm) Number of spikelet's / spike | Number of grains /spike

Genotypes x |ev bl ] s X |cv] bl ] 84 X cv | bl | S% x | ev [bi]| S

Sakha 93 | 96.6¢ [16.80}1.0 1] 07.51 [10.39|04.21|1.03{02.21**[ 22.26 | 06.55 | 1.04 | 3.82** [53.53 |21.11{1.09] 10.71

Sakha94 | 97.97 (24.11]1.0 3{10.32**[10.57 | 02.1 [1.31] 01.48 | 22,50 | 07.22 [ 1.15| 4.71 {53.92|21.05|0.62{10.91*"
Giza 168 [100.03{18.21]1.25| 08.13 (10.37}06.62|1.20{ 02.77 | 21.25 | 06.44 | 0.60 | 541 |53.27121.32|0.14] 09.17
Sids 1 94.21 115.16]1.22| 06.2¢ |12. 97;09.32|1.0102.32**| 26.23 | 06.33 | 0.04 | 3.51** | 65.08 {11.61(0.15] 08.29
Sids 4 89.00 |26.21]1.11| 06.36" |12. 70109.22{10.20| 04.61 | 25.66 | 08.47 | 0.05 | 4.83 |63.77 |10.82(0.71( 10.10
Sids6 88.77 |20.53]| 1.60| 08.20 | 11.97[10.31/0.36| 04.38 | 25.15 | 07.22 | 0.06 | 3.81 |55.18}20.72(0.19(10.60*
Sids 9 95,12 |27.71]0.04] 08.10* | 12.73110.33| 1,42 02.83 | 26.00 | 0536 | 0.19 | 2.51* | 64.77 |20.52]|0.06] 10.36
Sakha 61 | 85.95 (15.20{1.50| 04.51 [10.33|08.19]1.33|03.31**| 21.14 | 07.34 [ 0.19 | 419 |51.95|18.88(1.05}05.46*
Gemmeiza9 | 99.46 [09.82(1.02| 03.82 (11, 70({09.61]{1.1 1 02.32 | 24.02 | 03.35 | 1.06 | 3.77** | 54.40 |17.99(0.99| 06.56
Gemmeiza10 | 99.35 [18.11]1.36| 03.31 |11. 40|07.28|1.08 | 0152 | 23.41 | 0422 | 0.05 | 352 |54.08.|10.33]0.96] 04.16
Overall mean | 94.15 11.52 23.76 - | 56.99
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Table { 3 ): Estimatss of stability analysis for number of spikes / plant, 1000 - grain weight{g), spike grain
weightig) and grain yield { ardab / Faddan) of ten wheat genotypes under two locations during 2006 /
2007and 2007/ 2008 winter arowing seasons

Charactere | Number of spikes /piznt 1000-grain weight Grain weight /s ike!g) Graln yield( ardab faddan)

Genotypes x lev| o | 8d x (ev | bl ] 84 x [cv] bl | 8% X cv | bl | 84d

Sakha 93 800 ;88011411 251 5£.97 124.2111.03[10.21*126211.31{1.04 ( 0.82** | 1505 [ 0711 11,09 3N
Sakhat4 11.3% 1 4,4110937 232 54401221 [1.01] 1048 [ 268 {102]1.065] 0.71 | 16.77 | 06.05 [ ©.92 { 4.91**
Gilza 168 797 15211085 213 [54.70;21.62{1.20} 19.77 1 2.23120;060] 041 | 1553 } 06.32 10.94) 3.17

Sids 1 462 15161122 125 159.70147.32|1.01;15.32**12.99]1.411 0.04 | 0.51** | 1627 | 0561 | 0.15] 4.29
Bids 4 512 14211411) 138" 55.35120.2210.20] 961 1294(1.3110.05| 083 | 1509 ) 082 |0.71] 2.10
Sldst 4.21 145311.60] 2.20 159.33130.31)0.36] 15.38 | 2.891.48]0.06 ] 0.81 | 1518 } 0872 | (.19 ] 3.50**

Sids & 5.77 1371004 1.10* [57.97130,33]1.42] 8.83 |296]15210.19]051 | 1440 | 09.52 | 046 | 6.36
Sakha@tl | 795 [320[110( 101 [53.3721.19/1.03{17.31*[ 232 [1.14[0.19| 0.19 [ 14.08 [ 08.88 [ 1.05 { 5.46**
Gerunelzad | 5.03 11621107 102 16573116.61[1.17] 15.32 |2.86 (0.9211.06 0.3 7**| 17.77 | 06.81 | 097 | 2.56
Gemimelza10 | 746 |2.11({1.08] 081 [63.57 |15.28(1.08] 10.52 [2.76 [0.7111.05| 052 | 16.92 | 03.33.] 0.81 | 2.16
Overall mean | 7.15 58.31° 2.55 15500

Table ( 4 ) : Simple correlation coefficlents between different studied characters (combined data over two seasons)

Characters 1 2 3 4 5 6 T B
1 ] Piant hslg_ht {em) - | 0.724* | 0.682* 0.241 0.363 0.571* 0363 | 0.384
2 | Spike length{em} - 0.896 0.8 10" | -0 816" -0.523* 0.611%" 0.526*
3 | Number of spikelat's /spike - 0552« | -0.891** | -0.786** | 0.6 36" +| 0.891™
4_ i Number of grains /splke - 0.516* ) -0.743* | 0.986" | 0.741*
5 | Number of spikes/plant - 0.977 | 0.901* | 0892
§ ) 1C00- grain weight {gm ) - 0.752** | 0.545
7 | Grain weight / spike(g) - - 0.903*
8 | Gralii yleld {ardab /Fadden) L -

* Significant at 0.05 lovels significance
* Slgnificant at 0.01 levels significance
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Positive and significant correlation between characters, indicated that
selection of these characters may improve wheat genotypes conceming high
yielding ability. These results are in agreement with those obtained by
Hamada (1988), Fayed (1992), El-Bana and Aly {1993) and Salama ef a/
(2008 ).
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