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ABSTRACT

The main objectives of the present study were to evaluate the degree of

stability for several genotypes, estimation of genetic parameters and phenotypic
correlation. Twenty-four genotypes were evaluated over seven locations in 1999
season. Four traits, including seed cotton yield, lint cotton yield, boll weight and
earliness index were studied. The variance for environments (E), genotypes (G) and
GE interaction were highly significant for all traits. Most of genotypes did not vary for
parameter (a=0) while parameter A did not differ from “one” for all traits. There were
average stability level for seven genotypes in seed cotton yield, two genotypes in lint
cotton yieid, nine genotypes in boll weight and eight genotypes in earliness index.
One genotype (Fes 1292/97) exhibited above average stability at 90 and 95
probabilities for seed cotton vyield and lint yield. The genotypes (Fs 1292/97 and Fio
1363/97) exhibited complete stability for lint yield. The genotypes (F7 1298/97 and Fq
1359/97) exhibited above average stability for fifty boll weight. Giza 70 showed
average stability for seed cotton yield and lint yield. Giza 80 was more productive and
showed average level of stability for seed cotton yield and earliness index. Genotypes
Fio 1363/97 had high yield and showed complete stability for lint yield and average
stability for seed cotton yield and earliness.
The genetic estimates indicated the presence of substional amount of genetic
variance (629) for boll weight and earliness while the component of interaction (bzge)
and the environment component (525) were more than the genetic variance
component for seed cotton yield and lint yield. The heritability values were moderate
for boll weight and earliness and low for seed cotton yield and lint yield. Genetic gains
at 5% intensity of selection were high for boll weight and earliness index and low for
seed cotton yield and lint yield. There were significant and positive phenotypic
correlation coefficient between seed cotton yield and earliness and highly significant
positive phenotypic correlation between seed cotton and lint yield.

INTRODUCTION

The occurrence of genotypic-environment (GE) interaction has long
provided to be a major challenge for understanding the genetic controi of
variability to aid the plant breeder in developing improved varieties or when
the varieties are compared over different environments because the plant
breeder prefers to produce universal varieties.

Different methods were suggested and applied to determine the
varietal stability. Simpson and Duncan (1953), Finaly and Wilkinson {1963),
Eberhart and Russel (1966) and Tai (1971) used the genotype-environmental
interaction (GE) io estimate two genotypic stability parameters for each
variety, ai (linear response to environmental effects) and Ai (deviation from
iinear response). El-Kadi ef al (1978) studied the genotypic stability
parameters for soms Egyptian cotton genotypes and they concluded that the
re'atively unpredictable components (deviation from linear response) of the
~otype-environment interaction variance may be more important than the
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relatively predictabie component (linear response, a). El-Marakby et al.
(1986), El-Feki and Moustafa (1990) and El-Shaarawy et al. (1994) reported
the same results.

Gill and Singh (1982) indicated that LH37, RS209 and RS22 were
most stable varieties with regard to seed cotton yield. El-Hariry (1986)
mentioned that the most stable cotton varieties were Giza 69, Giza 67 and
Giza 80. These varieties exhibited the highest number of stable characters
among which were seed cotton yield and boll weight.

Nazmey (2000) reported that Tai method indicated that all genotypes
were unstable for seed cotton yield and lint yield with variable degrees of
stability for boll weight and earliness index.

Average genotypic stability degree was recorded by Badr (1999) for
seed and lint cotton yield in Giza 86, Giza 87 and Giza 88 and for boll weight
in Giza 85 and Giza 87. Hassan et al. (2000) concluded that Giza 70 and
Giza 77 were stable according to genetic stability for seed cotton yield and
lint yield.

Gupta et al. (1972), El-Marakby et al. (1980), Ei-Kady and El-Razaz
(1983), El-Marakby et al. (1986) and El-Feki et al. (1995) reported varying
estimates of genetic variability heretability and genetic gain according to
materials time and place of each investigation.

Therefore, the present investigation was carried out to study stability,
heritability and genetic components for twenty-four extra-long strains .

MATERIALS AND METHODS

Twenty-four genotypes were evaiuated in the Advanced Strain Test
Trials (B), which had been taken place in seven different locations in the Nile
Delta of Egypt in 1999 season. The seven locations were; Abo-Kbeer, Talaa,
Meet Ghamer, Tanta, Sakha, Kafr Saad and Kafr El-Dawar.

The genotypes (Table 1) were the promising hybrid G. 84 X (G. 74 X
G. 68) and four extra-long staple varieties (G. 87, G. 88, G. 45 and G. 70)
which were numbered 19-23 respectively, eighteen genotypes derived from
ten crosses (No. 1-18) and the long staple variety G. 86 (No. 24).

Every strain was sown in a plot with five rows (4 m. long and 60 cm
apart). The three central rows of each plot were hand- picked twice to
determine seed cotton yield (S.C.Y.), lint yield (L.C.Y.) in kentar/feddan and
earliness index. A random sample of 50 bolls; picked from the outer two rows,
was used to obtain average bolil weight (B.W.).

Compined analysis of variance was carried out for of the seven
locations with fixed genotypes effects and random replicated of
environmental effects. Two stability parameters, Alfa (a) and Lamda (A), were
estimated for each genotype separately by using the method described by
Tai (1971). Parameter (a) measure the linear response- to environmental
effects and Lamda (A) measures the deviation from linear response in terms
of magnitude of error variance. The two statistics in the regression method
which equivalent meaning 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) refers to the average stability,
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whereas the value (a < 0, A = 1) refers to the above average stability and the
value (a > 0, A = 1) refers to the below average stability.

Table 1: The examined strains of all crosses along with the control
varieties in 1999 season.

No. Strains Crosses |
1 Fs 1135/97 Giza 88 X Menofey [
2 Fs 1144/97 Giza 88 X Menofey
3 Fs 11563/97 Giza 87 X Karnak
4 Fs 1174/97 Giza 70 X Karnak
5 Fs1177/97 Giza 70 X Karnak
6 Fs 1232/97 Giza 70 X Bima Se
7 Fe 1247/97 Giza 70 X Bima Sg
8 Fe 1275/97 (G.77XBima Se) X [G.87X (G.77XG.70)]
9 Fe 1292/97 (G.77XBima Sg) X [G.87X (G.77XG.70)]
10 F7 1298/97 Giza 77 X Bima Ss
11 F7 1304/97 Giza 77 X Bima Sg
12 F7 1308/97 Giza 87 X (Giza 77 X Giza 70)

13 F7 1332/97 Giza 87 X (Giza 77 X Giza 70)
14 Fg 1347/97 Giza 84 X Giza 45
15 Fg 1353/97 Giza 84 X Giza 45
16 Fo 1358/97 G.77 X[G.84 X (G. 70 X G.51 B)]
17 Fs 1359/97 G. 77 X [G.84 X (G. 70 X G.51 B)]
18 F10 1363/97 Giza 68 X Giza 45
[ 19 G.84X(G.74XG.68) Giza 84 X (Giza 74 X Giza 68)
| 20 Giza 87 Giza 77 X Giza 45
21 Giza 88 Giza 77 X Giza 45
22 Giza 45 Giza 28 X Giza 7
23 Giza 70 Giza 59 A X Giza 51 B
24 Giza 86 Giza 75 X Giza 81

The form of the analysis of variance in Table 2 mean products
exception of variance are analogous to mean square exceptions of the
analysis variance. Appropriate variance according to Milier et al. (1958) and
Comostock and Moll (1962). Components were substituted to calculate the
heritability, genetic advance (G.A.), genetic coefficient of variability (G.C.V.
%) and phenotypic correlation.

Heritability in broad sense (H) = (5§%g / 5°ph) X 100

Phenotypic correlation (r) = 5°p1.2 covxy

J 8%g1 X 8%g, vx X vy

t=r n-2

| 1-7
Table 2: Form of variance analysis and mean square exception.
[Source of variance d.f. Mean square exception
[Environments n-1

Replication of environment nir-1)

Genotypes -1 5% + r6%n + INd%
(Genntypes — envirsements g-O(mn-1) 0% + 1 0%n

Error n(r-1(@-1) 6%
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RESULTS AND DISCUSSION

1. Genetic stability:

The results of combined analysis of variance for all characters (Table
3) showed highly significant mean squares for environments (E), genotypes
(G) and environment-genotype interactions (GE). Thus, it was important to
determine the genotypic stability degree for each genotype for all traits. Mean
performances, two stability parameters (Alfa and Lamda) and degree of
stability for each genotype were tabulated in Table (4). Also the distribution of
alfa (a) and lamda (A) values are shown in figures (1-4).

Table 3: Mean squares of the four characters studied for degree of
stability in 1999 season at seven locations.

Sources d.f._[Seed cotton yield | Lint cotton yield | Boll weight | Earliness % |
Environment.(E) | 6 1093.226** 1557.741* 22008.340"* | 14409.157™ |
Rep. R. 35 16.138** 13.293** 106.293** 386.129* |
Genotypes (G) 23 22.729* 20.820* 1272.734** 768.855* |
GXE 138 11.840™ 9.647* 172.540** 101.028* |
Error 805 6.769 1.961 50.532 47.255 |

For seed cotton yield, results in Table (4) and figure 1 showed that
yield ranged between 5.10 K/F for Giza 45 and 9.61 K/F for Giza 88. Seven
genotypes (Fs 1232/97, Fe1275/97, F; 1332/97, F1q 1363/97, Giza 87, Giza
88 and Giza 70) showed average level of stability. The genotype Fg 1292/97
exhibited above average degree of stability at propabilities 0.90 and 0.95.
Three genotypes (Fs 1292/97, F, 1363/97 and Giza 88) were more
productive and exhibited average degree of stability. These findings
disagreed with those obtained by Awaad (1989), El-Feki and Moustafa
(1990), El-Feki et al. (1994) and Nazmy (2000) who said that the superior
productive strains did not show any stability degree. Figure 1, indicated also
that the distribution statistics a and A did not significantly differ from zero for
the productive strains Fg 1358/97 and Fy 1359/97 which indicated that these
strains may be recommended only for highly favorable environment.

For lint cotton yield, resuits in Table 4 and figure 2 showed that yieid
ranged between 5.31 k/F for Giza 45 and 10.86 K/F for Giza 88. Two
genotypes (Fs 1275/97 and F15 1363/97) exhibited complete genetic stability
and genotype F; 1332/97 showed above average stability at 0.90 and 0.95
propabilities. While, two genotypes (Fs 1332/97 and Giza 70) showed
average genetic stability. These results agreed with those obtained by
Badr,1999 and Hassan et al., 2000. The genotype (F1o 1363/97 was the best
of the genotvpes as it was highly productive and exhibited complete genetic
stability. Figure 2 also indicated that the distribution statistic a and A did not
significantly differ from zero for the two genotypes (Fy 1358/97 and Fq
1359/97). These results suggested that these two genotypes were more
sensitive for favorable environments.

Concerning the fifty boll weight, results in Table 4 and figure 3
indicated that the weight of 50 boll varied between 120.6 gm for the strain Fy
1358/97 and 143.4 gm for Giza 86 (z long staple variety). Meanwhiie, about
eleven strains showed abnuve average mean performances espically the
strain F,y 1363/97 (142.6 gm). The strain (F; 1298/97) exhibited abouve
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average genetic stability for 0.99, 0.95 and 0.90 propabilities and the strain
(Fs 1359/97) exhibited abouve average genetic stability for 0.95 and 0.90 and
averages stability for 0.99 probabilities while they showed less averages of
mean performances.

Meanwhile, four strains; Fs 1144/97, F5 1177/97, Fg 1247/97 and [G.
84 X (G. 74 X G. 68)]; were exhibited abouve average mean performances
and showed average level of stability. Whereas, five strains exhibited
average stability level and showed less average mean performances. The
distribution statistic a and A (Fig. 3) indicates that statistic A was greater than
unit for nine strains suggesting the importance of the unpredictable (GE)
component of interaction.

Regarding the earliness trait (Table 4 and Fig. 4) results indicated
that the earliness index varied between 77.44% for the promising hybrid G.
84 X (G. 74 X G. 68)and 61.56% for F5 1177/97. Two strains (Fg 1275/97
and Fy 1353/97) showed above average mean performance and exhibited
above average level of stability at probability 0.90. Five genotypes [F;
1308/97, F; 1308/97, Fq 1363/97, G. 84 X (G. 74 X G. 68) and Giza 88]
showed above average mean performances and exhibited average degree of
stability. Meanwhile, three genotypes exhibited average level stability but they
showed less mean performance.

Generally, the genotype Fg 1275/97 exhibited different degrees of
stability for all traits studied and showed above average mean performance
for lint cotton yield and earliness index. Meanwhile, three genotypes (Fg
1232/97, F; 1332/97 and F4 1363/97) showed different degrees of stability
for seed cotton yield, lint yield and earliness. The best of them was the
genotype F.o 1363/97 which showed above average mean performances for
all traits studied. However, the best cultivar was G. 88 which showed above
average mean performances for all triats and exhibited average stability for
seed cotton yield and earliness.

2. Genetic estimates and heritability:

Results in Table 5 showed the variances components, the ratio of
8%4/8%., genetic advance, heritability estimates and genetic coefficient of
variability (G.V.C.%). The data indicated the presence of substional amount
of genetic variance for boll weight and earliness comparing with environment
variance. The ratio of 5°g/ 8% ge (Table 5) reflects the importance of genetic
variance'(ézg) more than the component of interaction for boll weight and
earliness. These results reflect the importance of genetic component. These
results agreed with those obtained by El-Feki et al. (1995) and Gutierrez and
El-Zik (1992).

The mean G.V.C.% (genetic variability coefficient) was of
considerable magnitude for boll weight and earliness (19.70 and 22.3
respectively) indicating that the scope of selection is much more for those
characters. However. with genetic variability coefficient alone, it was difficult
to ascertain the amount of heritable variation present. These results were in
harmony with those obtained by Ei-Marakby et al. (1986). Table 5, showed
that G.V.C.% for seed cotton yield and lint yield were lower indicating the
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genetic diversity in those characters were lower. These results agreed with
the low of ratio &% / 8% and the insignificant &%

Table 5: Values of the Variance components, heritability, genetic

advance and genetic variability coefficient (G.V.C.).
. 8., Genetic ;
CharactersT Variance components £ ; advance g 2
5% | 04 | 0% | 040 | == [Value] % | O
S.C.Y. 0.2593 | 0.8452 | 0.1282 | 0.3068 11.61 1.14 (1443 3.28
L.C.Y. 0.2660 | 1.2810 | 0.3268 | 0.2077 14.20 | 1.33 (15.56] 3.10
B.W. 126.1951]20.3347] 8.4220 | 1.2882 47.67 |35.03|26.34] 19.70 |
Ear|iness%j15.9006 8.9672 | 7.8708 | 1.7732 48.57 |27.74|38.91 22‘30#[

Concerning heritability estimates (Table 5), the resuits showed moderate
heritability estimates for boll weight and earliness (47.67% and 48.57% respectively).
This indicated that the environment had a considerable share in the inheritance of
these characters. Low heritability estimates were observed for seed cotton yield and
lint yield (11.61% and 14.20% respectively). This indicates that environmental
fluctuation had greatest effect in the inheritance of these traits. This finding was in
harmony with the greatest interaction components. Some results were obtained by
El-Marakby et al. (1986).

3. Phenotypic correlation:

The phenotypic correlation gives an idea about the genotypic correlation,
which helps in selection. If two traits are correlated, in either one positive or negative
direction, the selection for one character will cause change in the other according to
the degree of correlation.

The phenotypic correlation coefficients (Table 6) indicated that there was
positive and highly phenotypic correlation coefficient between seed cotton yield and
lint yield, while there was positive and significant coefication between seed cotton
yield and earliness.

Table 6: Phenotypic correlation coefficient of various characters.

| Character Earliness B.W. L.C.Y.
S.CY 0.5025* 0.2203 0.9454**
LCY 0.3080 0.3244
B.W. -0.0803

0.05 = 0.396

t
0.01 = 0.505
CONCLUSION

The resuits indicated that the genotype F6 1275/97 exhibited genetic
stability and average mean performance for all traits. The genotype F10
1363/97 gave the highest yield and showed average stability for seed cotton
yield and earliness and complete genetic stability for lint yield.
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Fig (1): Distribution of estimated genotypic stability stalistics of weight of
seed cotton yield (k/f) of 24 genotypes.
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Fig (2) : Distribution of estimated genotypic stability statistics of lint yield (k/1) of

1- Fa 1135\97
2- Fy 1144197
3. Fe 1153\97
4- Fs 117497
$5- Fs HHTT\97
6- Fs 1232197
7- F, 1247\97
8. F, 1275\97

24 genotypes

where :

9- Fg 129297
10- Fy 1298197
11 Fy 1304197
12- F7 1308197
13- Fy 13329~
14- o 134\97
15- F5 1353\9%
16- ¥, i358\97
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17- Fy 1350\97

18- Fia 1363\97

19- G.84 x {G. 74 x 5. 68)
20- Giza 87

2t- Giza 88

22- Giza 45

23- Giza 70

24. Tjiza 80
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Fig (4) : Distribution of estunated genotypic stability statistics of earliness -
percentage 24 genotypes where :

I- F5 113507
2- Fs 1144197
3- Fy 115397
4-Fy 1174\97
5-Fy 117797
6- F¢ 1232197
7- F¢ 124797
8- F¢ 127597

9- ¥4 1292\97
10- F7 1298\97
f1- F7 1304\97
12- F7 1308\97
13- F7 1332197
14- F5 1347\97
15- Fs 1353\97
16- F5 1358\97
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17- F5 1350\97

18- Fg 1363\97

19- G.84 x(G. 74 x G. 68)
20- Giza 87

21- Giza 88

22- Giza 45

23- Giza 70

24- Giza 86
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