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Abstract

The present study aimed to evaiuate some Egyptian cotton
genotypes using stability statistical analysis and genetic diversity
for seed and lint cotton yield, boll weight, lint percentage, seed
index, lint index and earliness index.

Nineteen cotton genotypes were evaluated with two promising
crosses i.e. Giza 89 x Pima 56 and Giza B9 x Giza 86 and three
Egyptian varieties i.e. Giza 89, Giza 86 and Giza 85, used as a
check, were grown In a randomize complete blocks design with
three replications at five locations.

The studied traits showed highly significant mean squares for,
genctypes, environment and genotype = environment interaction.
Nine genotypes no. 1,2,3,4,6,15,16,17,19 and the promising cross
Giza 89 x Giza 86 exhibited high average level of stability and
surpassed other genotypes in the mean performance of seed and
lint cotton yield. The genctypes no. 4, 9 and 18 behaved in the
same way for boll weight, the genotypes no. 5, 10 and 18 and Giza
86 behaved in the same way for lint % and the genotypes no. 1,
4,5 6,8, 9 and 17 for seed index. Also the genotypes no. 1, 3, 6
and 10 behaved the same way for lint index and the genotype
no.5, 16 for earliness index,

As for the genetic diversity, the results showed that the
genotypes no. 1 and 16 revealed the lower genetic distance while
the genotypes no. 13 and 14 showed the highly genetic distance.
Also the results indicated that variety Giza 85 could be replaced by
the promising cross Giza 89 x Pima Se. While variety Giza 89 could

be replaced by Giza 89 = Giza 86. The breeder shou'd select the

superior genotypes to produce commercial variety or used in the
breeding program.

INTRODUCTION

Studying of variability and stability is very important for breeders to select the
genatypes that possess the high level of stability and high performances for yield and
its components traits. Also the choice of high genetic diversity parents which have a
high level of stability in the beginning the breeding program is very important step for
the success of such programs. $0 understanding the nature of genotype x

environment empower breeders to test and select the more efficient genotypes.
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Breeding genotypes with wide adaptability has long been a universal goal among plant
breeders. Bilbro and Ray {1976) showed that a successful breeding program should
focus effort on genotype yield level (average yield compared to stendards), adaptation
(which environment does the genotype best perform in), and stability (how consistent
does the genotype yield compared to others). Campdell and Jones (2005) indicated
that genotype stability for trait pen‘“formance is & direct measure of the presence and
effect of genotypes. To achieve this goal, evaluating breeding lines over time and

space has become an integral part of any plant breeding program.
The obscure impact of the genotype environment interaction (G X E) on the

relative performance and stable genotype across environment is important and forms
challenging difficulty to the breeder in developing superior cultivar adaptation
(Eberhart and Russelt 1966). Some techniques have been proposed to characterize the

stability of yield performance when the genotypes are tested at a number of
environments by Tai (1971) who suggested partitioning the genotype x environment

interaction into twa components, namely: a statistic that measures the linear response
to environmental effect and A that measures the deviation from linear response in
terms of the magnitude of error variance. Using of Additive Main Effect and
Multiplicative Interaction (AMMI) model, EL-Shaarawy (1998) studied stability for thirty
genotypes over five environments and found that the most stable strains for lint yield
were M5 491/91and Fs 795/91. Badr {1999) found that average genotype stability
degrees were recorded for seed and lint cotton yield for Giza 86, boll weight for 85,
seed index for Giza 85, Giza 86 and Giza 89.

Eight cotton genotypes were evaluated under six locations by Hassan ef a/
(2000). They found that phenotypic and genotypic stability were exhibited by Giza 89
for both seed and lint yield and Giza 85 for lint percentage. EL-Feki ef a/ (2005)
studied the genetic diversity for twelve advanced promising strains by using of
hierarchical clustering and found that the studied genotypes were divided into two
clusters which were jointed at the distance level 16.49.

This investigation was carried out to evaluate strains of fourteen crosses belong
to (G. barbadense. L) at five different locations for studied of genetic diversity and
mean performance of each genotype for yield component traits by determine

genotypic stability level for each genotype over environments.

MATERIALS AND METHODS

Twenty-four genotypes were evaluated in a randomized complete block design
grown in the Delta at five locations in 2006 season (Table 1). The five locations were
Abo-Kbeer, Tanta, Sakha, Mansoura and Menofia. The genotypes consisted of two
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promising crosses (Giza 89 X Pima S6) and (Giza 89 X Giza 86) and three genctypes

cultivars {Giza 89, Giza 86 and Giza 85) which were numbered 20-24, respectively and
nineteen genotypes derived from fourteen crosses (no.1-19). The inbred seeds of all
genotypes were obtained from Cotton Breeding Section, Cotton Research Institute,
Agricultural Research Center, Giza, Egypt.

Each genotype was sown in a plot with five rows (4 m. Long and 60 cm.
Apart). At maturity, the three central rows of each plot were hand-picked twice to
determine seed cotton yield (S.C.Y.), lint cotton yield {L.Y.) in kentar/ fed., earliness
index (E.I.), random sample of 50 bolls, picked from the outer two rows, was used to
obtain average boll weight {(B.W.), lint index (L.I.) and seed index (S.I.).

Table 1. The Origin of examined strains of all crosses along with the control varieties
tn 2006 season

No Family Origin

1 Fs 617/04 GB8I/G8B6//G86

2 Fs 633/04 GB8Y/G86// GBI

3 Fs 642/04 GB8Y//GB/GTS

4 Fs 650/04 GBG//GB8/GTS5

5 Fs 657/04 10229 / AUST. f/ G 86

6 Fs 659/04 10229 / AUST. // G 86

7 Fe 717/04 GB7//G89/GBe6

8 Fe 720/04 GB7//G89/GB6

9 Fs 747/04 G77//G89/G86

10 Fg 756/04 BAH105 /G 67 // G72/DEL/// GBI/ G 86
11 Fs 757/04 BAHIOS /G 67 /fG72/DEL/// G899/ G 86
12 F, 797/04 G89 / G8l

13 F, B03/04 6022 Russ. / G 86

14 Fs 886/04 24202 / PIMA S¢ // G 85 / Pima S
15 Fg 913/04 G75 /{ CB 58 / Pima 57

16 Fip 914/04 G75 / Sea

17 Fip 918/04 G75/ Sea

18 F;3 970/04 G81/G83//G75/G70

19 Fi3 977/04 GB9/G8BS5//GB6

20 G 89/ Pima 5 G 89/ Pima Sg

21 G89/G8e G 89/ G.86

22 G 89 G75 / Russ.6022

23 G 86 G75/G81

24 G 85 G67/CB58
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Statistical analysis

1- Combined analysis of variance was carried out for mixed model with fixed
genotypes and random envircnments.

2- The genotypic stability analysis was carried out according to the method
described by Tai (1971). Stability parameters Aifa {a) and Lambda (A,) were estimated
for each variety separately. Parameters Alfa (a) measures the linear response to
environmental effects and Lambda (A} measures the deviation from linear response in
terms of the magnitude of error variance. The two statistics in the regression method
were equivalent to a and A are {b-1) and Dev. Ms/MSE/P, respectively (Tai, 1971).The
value (a =-1, A = 1) refers to the perfect stability. However, the value (a = 0, A = 1)
refer to the average stability, whereas the value (a < 0, A = 1) refer to the above
average stability, and the value (a > 0, A = 1) refer to the below average stability.

3-Estimation of genetic distance, cluster analysis were presénted as dendrogram
constructed on Euclidean distance basis as outlined by Anderberg (1973) and
developed by Hair et ai (1987). All these computation were performed using SPSS
computer 1995,

RESULTS AND DISCUSSION

Analysis of variance (ANOVA) indicated significant variation among genotypes
and E the GxE for each of all traits measured (Table 2). Significant GE variation for
each of the traits allowed for subsequent analysis of GE using ANOVA, genotype
stability statistics

Degree of stability for each genotype and two stability parameters (g and A)
were shown in Tables (384). Also the distribution of a and lambda are shown in
Figures (1-7)

Table 2. Mean squares for all studied traits in 2006 seasoﬁ at five locations

Seed Lint
Baoll Seed Lint Earliness
S50V af Cotton cotton Lint % .
weight ngex index index
yield yleld
Rep. 10 21.28%* 31.90+*= 65.37* 1.21%* 2.537 759.83** 0.50**
Locations 4 145.75%* 197.05** 16356.54** 72.209%* 112.95%* 13393,31** 26.06%*
Genobypes 23 6.19%* 11.78** 525.12%* 2.209%* 33 3G 287.14** 3.07*=
Goxl. 92 4.374* 6.43++ 154.21%+* 0.80** 1.54** 84,25~ 0.32%*
Error 230 2.59 .65 32.67 0.366 0.91 46.11 0.16

* **  ggnificant at 0.05 and 0.01 levels of probability, respectively
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Measurements of genotypic stability a and A for and mean performanc.:es seed
cotton yield as estimated by Tai (1971) are displayed in Tables (3&4) and graphically
itlustrated in Figure (1). It showed that yield ranged from 8.7 k/fed for genotype no 10
to 11.1 k/f for genotype no 16. The genotypes no. 1, 2, 3, 4, 5, 6, 15, 16, 17, 19 and -
the promising cross Giza 89 x Giza 86 showed average level of stability and surpassed
average mean performances. The distribution of a for genotype no 9 was negative
and significantly differed from zero suggesting that this genotype was responsive to
poor environment, Genotype no. 13 and 18 were exhibited positive and negative q,
respectively. They did not significantly differ from zero indicating that they were more
responsive to the environmental change and therefore, more adaptive. Unpredictable
component, A was mere immportant than the predictable component, a for the
genotypes no. 11, 12, 14 and 10 which were considered unstable genotypes. These
finding agreed with those obtained by Abou-Zahra et &/ (1989) and El-Helw et a/
(2002).

Concerning, lint yield, Tables (3&4) and Figure (2) indicated that the mean
performances for genctypes ranged from 10.4 k/f for genotype no. 7 to 13.6 k/fed for
genotype no. 6. Fourteen genotypes showed average level of stability. Meanwhile, the
genoiypes no. 1, 2, 3, 4, 6, 13, 15, 16, 17, 19, the promising cross Giza 89 x Giza 86
and variety Giza 89 possessed average levels of stability and surpassed mean
perfarmances. The distribution of a for genotypes 5, 1B and 7 was negative response
and did not significantly differ from zero. It indicated that they were more responsive
to the environmental change, while genotype no. 9 negatively and significantly
differed from zero suggesting that this genotype was responsive to poor environment,
Genotypes no 10,11,12,14 and the Variety Giza 86 were considered unstable.

For the fifty boll weight, results in Tables (3&4) and Figure (3) indicated that
this trait ranged from 134.9 gm for genotype no. 14 to 155.5 gm for genotype no. 13.
Eight strains showed average level of stability and 13 strains higher mean
performances. Meanwhile the genotypes no. 4, 9 and 18 possessed the two
advantages (average stability and higher performance). The distribution of statistic a
and A indicates that statistic A was greater than unit for 21 genotypes suggesting the
importance of unpredictable (GE) component of interaction. Similar results were
obtained by Badr (2003).

Regarding the seed index, results in Tables (384) and Figure (4), indicated
that this trait ranged from 9.4 gm for the genotypes no. 2 and 7 to 10.7 gm for the
genotypes no. 1 and 3. Thirteen genotypes revealed average levels of stability.
Meanwhile, eleven genotypes surpassed average mean performances, the genotypes
no. 1, 4, 5, 6, 8, 9 and 17 posse average level of stability and also were above
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average of mean performances. Distribution of a = 0 and A = 0 for genotype no. 2,
and 3 indicated that they were less response to the environmental change and
conseguently more adaptive for environment. Moreover, the distribution indicated that
A statistic was greater than unity for genotypes no. 10, 12, 15, 16, 19, 20, the Giza 89
X Giza 86, variety Giza 86 and variety Giza 85 suggesting the importance of the
unpredictable component of {GE) interaction, and these nine genotypes were declared
unstable.

As seen in Tables (3&4) Figure {5), lint percentage was ranged from 33.8 %
for genotype no. 14 to 40 % for genotype no. 6. Data revealed that genotypes 12 and
11 had average level of stability and higher mean performances, respectively. The
genotypes no 5, 10, 18 and the Variety Giza 86 had average level of stability and
above mean performances. Distribution of a for genotypes 2, 6 and 17 was almost
equai zero indicating that the three genotypes were response to poor environment.
The distribution of A for the genotypes 4, 9, 11, 13, 14, 19, Giza 89 x Pima S;, Giza 85
and Giza 85 was greater than unity revealed significant of GE and unstably of these
genaotypes.

The mean performances and stability measurements of earliness index are
shown in Tables {3&4) and graphically illustrated in Figure 6.The results indicated that
9 and 10 genotypes had average level of stability and acceptable mean performance,
respectively. The genotypes & and 16 exhibited average level of stability ar_1d abave
mean performance. However, the other genotypes, had either average level of
stability but under average mean performance like genotypes 2, 4, 5, 10, 17 and the
promising cross Giza 89 x Giza 86 or above average mean performances but unstable
like genatypes no. 1, 7, 9, 11, 12, 18, 19 and the promising cross Giza 89 x Pima 56.

The results of lint index irait are found in Tables (3&4) and Figure (7},
genotypes 12 and 10 had average level of stability and above mean performances,
respectively. The genotypes which showed the two features (average level of stability
and above mean performances) were no. 1, 3, 6, 10 and the variety Giza 86.

Generally, the main objective of plant- breeders in breeding programs is o
select genotypes that exhibited high average performance and being more stable at
various environments., Subsequently, from pervious results, it is evident that
genotypes 1, 4 and 6 met the assumption of the stable genotype described by Tai
(1971} and high vield potential, they possessed high mean performances and stability.
The genotypes 3, 5, 16 and 17 showed high potential for three traits at least i.e, seed
cotton vield and lint cotton yield for all these genotypes. Therefore, it may be
concluded that these genotypes may be recommended to be released as commerciatly



RAHOUMAH, M.R.A. et &/, 1453

stable high yielding cultivars and / or incorporated in breeding program aiming for
production stable high yielding lines (Ashmawy et 4. 2003).

Table 3. Mean performance for different genotypes studied over five environments in
2006 season

Seed Lint
Boll Lt Seed Lint Earbness
Genotypes Cotton | cotton
weight Percent. index index index
yield yield
1 10.5 12.2 147.4 37.1 10.7 6.3 69.0
P 10.4 12.2 148.0 37.2 9.4 5.6 60.1
3 10.6 12.2 153.8 36.5 10.7 6.1 66.7
4 10.7 12.2 147 .4 36.1 104 5.8 63.7
- 5 10.7 13.3 143.7 39.7 106 | 7.0 68.3
6 10.7 13.6 154.0 40.0 104 6.9 69.3
7 2.0 10.4 136.4 36.4 9.4 5.4 70.4
8 9.8 11.2 138.4 36.2 10.2 5.8 65.2
9 9.8 10.8 145.5 35.0 10.1 5.5 70.3 l
16 8.7 107 149.8 39.3 3.8 6.4 66.8
i1 10.1 12.5 141,5 39.0 9.6 6.1 71.1
12 10.2 11.9 1350 369 9.8 5.8 69.7
13 11.0 133 155.5 38.5 9.9 6.2 68.4
14 10.6 11.3 1349 338 10.0 5.1 66.1
15 11.0 12.9 142.1 37.2 10.1 6.0 /8.5
16 11.1 12.6 146.5 35.8 10.1 5.7 70.0
17 10.7 12.2 150.3 3558 1G.3 5.8 66.5
18 9.8 11.6 147.0 37.5 85 | 57 74.0
19 11.0 131 136.7 378 9.9 6.0 77.2 “
20 10.4 12.5 13%.5 38.3 9.5 5.9 71.5
21 10.4 12.4 148.8 37.6 2.9 6.0 66.9
22 5.4 10.6 143.7 36.1 9.7 5.5 62.2
23 9.7 11.7 146.1 38.4 10.3 6.4 61.8
24 9.8 11.7 1443 37.7 9.7 5.9 675 |
mean 10.3 12.0 144.8 37.2 10.0 5.8 68.4
L5.D1% 0.569 0.375 6.387 0.897 1.513 1.758 5.377
L.5.D5% 0.433 0.286 4.860 J 0.682 1.151 1.368 4.091
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Table 4. Stability parameters for different genotypes studied over five environments in
2006 season

] seed bt Boil Link Seed Lint Earliness

% Cotton co'lcton waight Parcent, ndex index index

g yield _yield

v

; [ i a 5 1" A i 3 it A [ A "

1 0.¥5 ) 050 | 077 | 057 ) 215 | -0.18 | 209 | -D.16 | 1.45 | 0.01 | 1.07 | -0.14 | 0.42 | -0.08
2 084 ) 069 | 101 | -0.70 ] 497 | -0.06 | 033 | 001 | 035 | -D.29 | 0.40 | -0.22 | 1.82 | 0.08
3 150 | 022 ) 170 ) 018 | 3.21 | <013 ) 108 | 0.7 | D45 | 0.25 | 1006 | ©.24 | 0.92 | -0.04
4 093 | .24 | 100 | 017 | 186 | ~0.14 | 335 | 0.36 ) 1.43 | 0.15 | 055 | 006 | .39 | ©.27
5 059 | 033 | 038 | 0181 0585 | 0.01 | 105} 009 | 062 | 0.19 | 0.32 | 0.61 | 1.17 | -D.05
& 079 | 0.19 | 084 | 035 | 392 | 009 | 027 | 003 | 166 | 0.20 | 1.75 | 0.09 | D.64 | 030
7 051 | 033 | 047 | 036 | 086 | -007 | 075 | -0.08 | 148 | G110 | 109 | O.11 ) 2.22 | Q.00
8 052 | -0.0S | 068 | -0.01 | 1.0 | Q45 | 0.84 | -007 1 063 | 009 | 143 | 0.6 | 217 | 013
9 0.16 | -0.72 | 011 | -0.83 | 1.07 | -0.10 | 2,32 | -0.16 | 1.60 | .31 | 101 } 0.18 | 0.06 | 0.03
10 | 4.24 | -0.47 | 434 | 049 | 263 | -047 | 0.87 | -0.01 | 241 | 625 | 161 | -0.22 | 080 | 001
11 | 273 | <002 | 333 | 011 | 594 [ -007 | 258 | 0.27 | 0.92 | 011 | 241 | Q.01 | 038 | -0.10
12 | 285 | 076 | 3.02 | 0.88 | 262 | 0.20 | 048 | 007 | 282 | 046 | 1.58 | -¢23 | 010 | Q16
13 | 045 ] 006 | 075 | 001 | 308 | 0.05 | 482 (-0.20 | 1.08 | 0.26 | 257 | 0.01 | 1.03 | Q43
14 | 258 | 008 | 230 | -0.06 { 282 | 0.07 | 425 | 040 | 0.B4 | 038 | 007 | 0.09 | 091 | 0.10
15 1.02 0.23 096 | 0.24 2.36 .13 112 | -0.21 | 256 | -0.02 | 2,11 | -0.07 | 2.19 | -0.52
16 | 101 | 031 | 110 | 035 ( 358 | 005 | .72 | 009 | 242 | -0.49 | 3.41 | 045 | 0.72 | -0.05
17 | 086 | 0.15 | 1.22 | 0.14 | 500 —0.09. 025 | 0.02 [ 071 | 0.05 (| 0.62 | -0.05 | 1.54 | 0.09
18 | 0.24 | 011 | 0.24 | -0.07 | 1.77 | -0.01 | 054 [ -0.08 | 0.85 | -0.05 | 0.53 | -0.04 | 0.18 | -0.1%
19 | 135 | 013 | 134 | -0.24 | 087 | 029 | 386 | 0.07 | 410 | 032 | 4.27 | -0.34 | .23 | -0.28
20 | 0.25 | 164 | 0.25 | 1.62 ( 391 | 074 | 502 | 036 | 253 | 047 | 3.00 | 0.22 | 2.59 | -0.48
21 057 | -0.07 | 0.71 | -0.01 | 431 | -0.11 | 3.75% | -0.23 | 2.30 0.12 0.14 0.09 1.58 0.0s
22 | 104 | -0.16 | 0.84 | -0.29 | 1.47 | -0.03,| 284 | -0.21 | O.60 | 003 | 0.51 | -0.28 | 4.79 | 0.31
23 | 214 | 025 ] 232 | -0.25 | 570 | 0.09 | 107 | 006 | 3.83 | -0.11 | 298 | 0.06 | 038 | 0.37
24 1.18 | -0.07 | 141 0.02 550 | -0.18 | 4.59 | -0.16 | 2.44 0.00 [ 5.40 0.24 0.45 | -0.29

Genetic estimates and heritability:

Results in Table (5) showed the variance components, heritability estimates

and genotypic coefficient of variability {G.C.V}. The data indicated the presence of

substantial amount of genetic variance for boll weight and earliness index, these
results agreed with those obtained by EL-Helw et al (2002).
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Table 5. Values of the variance components, heritability estimates and genetic
variability coefficients (G.C.V.)

Seed Lint
Cotton cofton

Boll Lint Seed Lint Earliness

_ _ weight | Percent. | index | index index
yield vield

g e 2.586 3.654 32.673 0.366 0.909 | 46.110 0.159
g g 0.595 0,926 | 40.511 0.145 0.209 | 12.728 0.052
o gl 0.121 £.356 24.728 0.099 2.123 | 13.523 0.183
O ph 3.302 4.936 97.912 0.611 3.242 | 72.362 0.395 |
h% % 18.028 | 18.759 | 41.375 | 23.805 | 6.450 | 17.589 | 13.230
G.CV 5.77 7.71 27.97 1.45 0.56 18.6 0.88

The genetic coefficient variability (G.C.V) show low values for S.C.Y, L.C.Y,
L.%, L.I. and 5.1. indicating that the genetic diversity in those characters were low. In
the same time, it was of considerable magnitude for boll weight and earliness index
(27.79 and 18.6), respectively, indicating that the scope of selection is much more
effective for these characters.

Concerning heritability estimates, the results reveled that low moderate
estimates of heritability for boll weight of 41.38 %. This indicates that the
environment had effect in the inheritance of this character. The low estimates of
heritability for the other characters indicated that the environmenta! variance played
substantial roles in the inheritance of these traits. Contrasting results were found by
El-Adly et 3/ {2006) who reported high heritability estimates for boll weight, seed
cotton yield and lint percentage while moderate heritability estimates in the broad
sense were obtained for lint cotton vield, seed index and lint index.

Hierarchical clustering:

Hierarchical clustering was applied to determine the relative genetic diversity
and genetic distances within the tested germplasm. Resuits are shown in the
dendrogram in Fig (8). From this figure the studied genotypes were divided into two
main clusters and each one was further separated into sub cluster. Generally the first
main group contained & large number of genotypes which were distribution in small
groups according to the small genetic distance, as follow, the first group contained the
genotypes no. 1, 16, 9 and 18, the second group contained genotypes no. 11, 20, 5
and the Variety Giza 85. While the genotypes no, 15 and 19 were separated into
unique cluster, The third group contained the genotypes no. 7, 12, 14 and 8.

For the second main group , was subdivideq into small similar groups i.e. the

first contained the genotypes no. 2, 4, Giza 89 and Giza 86, the second group
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contained the genotypes no. 7, the promising cross Giza 89 x Giza 86 and 10, finally
the last group centained the genotypes no 6, 13 and 3.

Generally narrow genetic distance was observed between the genotypes no. 1
and 16 with the genetic distance {2.18) the data for the genetic distance is not shown,
and the high genetic distance were noticed hetween genotypes no 13 and 14 with the
genetic distance (21.37).

Based on this classification and the characters for all genotypes we can
conclude that Giza 89 x Pima S¢ can be replaced Giza 85 and aiso there are some
genotypes v\}hich can be replaced by this new promising cross in the future, and the
same resuits can be applied for the other group which Giza 89 x Giza 86 can replace
the varieties Giza 89 and Giza 86. Similar results were obtained by EL-Feki et &/
(2005). Also from the previous results that show the degree of stability established on .
the a and A, and also the genetic distance from the dendrogram no. (8). The breeder
can select the genotypes that had average level of stability, high performance and
unigue cluster to begin the breeding program to increase the percent of segregation in
the F; and producing stable high yielding lines.
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