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ABSTRACT

The present work aims to determine the phenotypic and genotypic
stability of some Egyption cotton genotypes using three methods of stability. For
this purpose, five commercial cultivars and one promising strain were used. The
results of combined analysis showed highly significant mean square due to
environments and genotypes X environments interaction for all studied traits.

Average phenotypic stability degrees were recorded for G.83 and the new
cultivar .91 for seed cotton yield (k/f), lint yield (k/f), earliness % and number
of opening bolls per plant, G.80 for lint percentage and seed index, G.90 for boll
weight and lint percentage; G.85 for seed index only and the promising strain
(G.89 - Pima S6) for earliness %.

Average genotypic stability degrees were recorded by (G.89 - Pima S6)
Jor all studied traits except, lint percentage; G.83 for seed index, seed cotton yield
(k) and earliness %; while G.90 showed genotypic stability for boll weight and
lint percentage.

Yield—stability statistic (Ysi) identified G.83 and G.90 as stable genotypes
Jor most characters.

It was concluded that the promising strain (G.89 - Pima S6) and the
commercial cultivar G.83 recorded phenotypic and genotypic stability by use of
the three methods of stability for earliness %; while G.83 recorded phenotypic
and genofypic stability using the three methods of stability for seed cotton yield
and lint yield (k/f). Therefore, genotype (G.89 -Pima 86} and G.83 may be
recommended to be released as commercial stable high yielding cultivars and/ or
be incorporated as breeding stock in any future breeding program aiming for
producing stable high yielding lines for yield and earliness.

Key words: Cotton, Genotypes by environment interaction, Stability parameters.

INTRODUCTION

Cotton (Gossypium barbadense L) is one of the most important
fiber crops in the world as well as in Egypt. ltis greatly influenced by
seasonal and other environmental fluctuation as other field crops. Genotype
x environment interaction has a major importance for cotton breeders
because the phenotypic response to a change in environment is not the same
for all genotypes. Breeding for stable varieties has received much attention



recently. Several methods have been proposed to characterize the stability of
yleld performance when several varieties were tested at a number of
locations. Eberhart and Russell (1966) suggested that the regression of the
varietal mean performance on an environmental index and that the
deviations from regression may be considered as two parameters for
measuring the varietal phenotypic stability. Tai (1971) described another
statistical approach for estimating stability parameters for each variety. He
reported that his method is similar to method of Eberhart and Russell (1966)
in that both analyses attempt to determine the linear response of variety to
the environmental effects. While Tai method differs from that of Eberhart
and Russell (1966) in that estimation of the stability parameters, it involves
an extension of the conventional mathematical model used for analysis of
variance and it estimates the genotypic potential of a genotype for
stabilizing its performance over varying environments.

Studies on stability parameters for comparing Egyptian cotton
cultivars and lincs were made by several workers, i.e. El-Kadi ef al (1978)
evaluated 13 Egyptian cotton cultivars and lines, which showed different
degrees of genotypic stability. El-Marakby et af (1986) found the genotypic
stability for the most Egyptian cotton varieties Giza 69, Giza 67 and Giza 80
over six environment were the highest yields among all other Egyptian
varieties and exhibited the highest number of stable characters among which
the seed cotton yield was the most important. El-Feki and Moustafa (1990)
reported that the most stable varieties over nine environments were Giza 83
and Dandara followed by Giza 80 variety. Results of a study conducted by
Abdel-Hakim and Gad El-Karim (1994) indicated that three cultivars (Giza
80, Giza 69 and Giza 75) out of fourteen showed phenotypic and genotypic
stability. The other studied cultivars exhibited different degrees of stability.
El-Feki er al (1994) indicated that the best genotypes were F5-873190 and
F5-899190 which were more productive and showed average degree of
stability for most traits. Badr (1999) found that Giza 86, Giza 87 and Giza
88 Egyptian cotton varieties showed an average degree of genotypic
stability for seed and lint cotton yields. Also, Giza 85 and Giza 87 for boll
weight and Giza 85, Giza 86 and Giza 89 exhibited stability of an average
degree for seed index. Eight cotton genotypes were evaluated under six
locations by Hassan et al (2000) who found that phenotypic and genotypic
stability were exhibited by Giza 89 for both seed and lint cotton yield and
Giza 85 for lint percentage. Giza 83 showed phenotypic stability for seed
and lint cotton yield whereas Giza 70 and Giza 77 were genotypic stability
for seed and lint yield. Abo El- Zahab et al (2003) they found that Yield
stability statistic (Ysi) for G.83 in seed cotton yield and two genotypes
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(G.83 and G.85) in lint yield were stable. However, for Pima cotton all four
genotypes (Earlipima, PS-4, PS-6 and PS-7) in seed cotton yield and three
ones (PS-4, PS-6 and PS-7) in lint cotton were stable. Ashmawy ef a/ (2003)
evaluated 20 of Egyptian cotton genotypes under seven different
environments. They found that genotype Nol4 (Hi; 1347/99) was
phenotypically and genotypically stable for lint yield using four stability
methods namely: phenotypic stability of Eberhart and Russell (1966),
genotypic stability (Tai 1971), stability variance of Shukla (1972} and yield
stability statistic of Kang and Magari (1995).

The methods that provide a stability-variance parameter assignable
to each genotype should be useful to breeders. Shukla (1972) developed an
unbiassed estimate of stability variance statistic { %) and also a criterion for
testing significance of i to determine whether or not a genotype was
stable. Eagles and Frey (1977) evaluated the stability- variance method to
select oat (Avena sativa) cultivars. This method can be extended to use a
covariate to remove its linear effect from GE interaction. The remainder
variance of GE interaction can be assigned to each genotype (S’1) and the
significance of each component was proposed by, Kang and Miller (1984).
Recently, Kang and Magari (1995) depending only on Shukla (1972)
proposed an integrated yield and stability of performance statistical (Ysi) for
simultaneous selection for yield and stability.

The present study is an attempt to evaluate phenotypic stability,
genotypic stability and yield—stability statistic for yield and its components
for six genotypes evaluated under ten environments.

MATERIALS AND METHGDS

The materials of the present study consisted of the one promising
strain i.e. (Giza 8% — Pima S6), it is long — staple category and characterized
by earliness%, high seed cotton yield and lint yield. It is now in the F17
generation) and five commercial cultivars Giza 80, Giza 83, Giza 85, Giza
90 and Giza 91 were evaluated in two successive seasons (2003 and 2004)
at five locations across middle and Upper Egypt (Sohag, Assuit, El-Minia,
Bini Sueif and El-Fayium governorates) to test for their general adaptation.
The date of planting at all location was during the month of March in the
two growing seasons at each location. The experimental design was a
randomized complete block with four replications at each location. The plot
area was 13 m’containing five ridges of four meters long and 65 cm wide.
Hills in ridges were spaced 25 cm apart. Plants were thinned to two plants
per hill after six weeks. The first irrigation was given three weeks after
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sowing, and the second was three weeks later. Culture practices were carried
out as recommended in cotton fields.

The yield was obtained from the three middle ridges of each plot.
Data were collected for the following characteristics:

1- Seed cotton yield (SCY): obtained from the three middle rows of the
plot and was converted to kentar per feddan.

2- Lint cotton vield {LY): estimated as the weight of linf yield in kentar
per feddan.

3- Boll weight (BW): the average weight in grams of 25 bolls, picked at
random from the first and fifth rows of each plot.

4- Lint percentage (LF %). the amount of lint in seed cotton sample,
expressed in percentage.

5- Seed index (SI). estimated as the weight of 100 seeds in grams.

6- Earliness (EAR) %: estimated as portion of yield harvested in the
first pick the total yield.

7- Number of opening bolls (NOP): the average number of harvested
bolls per ten plants.

Statistical analysis
Analysis of variance

A regular analysis of variance was applied on individual
environment as menticned by Snedicor and Cochran (1969). The combined
analysis of variance was performed on six genotypes and ten environments
(five locations and two years) to estimate the effect of genotype -
environment interaction o the yielding ability.

Phenotypic stability
Stability analysis was computed according to Eberhart and Russell
(1966), to detect the phenotypic stability. In the analysis of the data, the

genotypes were treated as fixed vanables, whi'e years and locations were
constdered as random variables.

A genotype has unit regression coefficient (b=1), the deviation not
significant different from zero (S’d= zero) and above yielding ability is
considered to be stable one.
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Genotypic stability

The statistical analysis was done according to the method described
by Tai (1971). A combined analysis of variance was carried out for each
character with fixed variety effects and random replicate and environmental
effects.

Stability parameters and were estimated for each variety by using
the following equations:

o = { si(glh) }/{(MSL-MSB)/vr}.
and A = {s?(gl);- iS1. (gD :}/{(v-1)MSE/T)} where:

a = The linear response of the i™ genotype to the environmental effects,
A = The deviation from the linear to the environmental effects.

I = The environmental effects

(gl)i = The interaction effect for i genotype,

$? (gI);= The sample variance of the interaction effects of the i genotype to
the environmental effects,

St (gl); = the sample covariance between the environmental and interaction effects,
MSL = Mean square for environments,

MSB = Mean square for replicates within environments,

MSE = Mean square for error,

r = Number of replicates

v = Number of genotvpes.

Perfectly stable genotypes would not change its performance from
one environment to another. This is equivalent to stating that a=-1and A
=], because, perfectly stable genotypes probably do not exist. Plant breeders
will have to be satisfied with the obtained levels of stability, i.e., average

stability ( & =0.0 and A =1), whereas the values ( & >0.0 and A =1) will

be as below average stability and the values (o0 <0.0and A =1), will be
referred as above average stability.

The tabulated value of the probability level a (a=1-P) with (n-2)

degrees of freedom, as ta the prediction limits for i correspondedto ai=
0 can be shown to be

+ %2 =({ A0 (v-1) MSE. MSI)/(MSL-MSB)(n-2) MSL- (f%a + n-2) MSB)})*”

165



Where: fa (n2, nl) = 1/fa (nl, n2)
nl = n-2 degrees of freedom.
n2 = n(v-1)(r-1) degrees of freedom.
a =1-P
and P=0.90
Yield- stability statistic

A universally acceptable selection criterion takes genotype by

environment interaction into consideration does not exist (Kang and Magari,
1995).

Whenever a genotype * environment interaction is significant, the
use of main effects (e.g., overall genotype means across environment) is
questionable. Researchers need a statistic that provides a measure of
stability or consistency of performance across a range of environments,
particularly one that reflects the contribution of each genotype to the total
GE interaction. Kang (1993) developed a yield — stability (Y'si) statistic to
be used as a selection criterion when GE interaction is significant.

Determine the contribution of each genotype to GE interaction by
calculating 8%  (Shukla, 1972) as follows:

&%= [ U(s-1(-1)t-2)) x fe(t-1) (i)’ i ipur-pi) 2

Where pij = Xy - X;,X; = observed trait (vield) value of i" genotype in "
environment

“X; = mean of all genotypes in i® environment, ;. = j, pi. /s, s = number
of environments, and t = number of genotypes. The “i, can be efficiently
computed using Kang (1989), (Kang, 1993) and Kang and Magari 995).

Yield- stability (Ysi) statistic was caiculated using program STABLE
(= basic program for calculating stability and yield — stability statistic).

RESULTS AND DISCUSSION

The individual analysis of variances for each environment are shown
in Table (1). The results showed that the effect of the cotton genotypes were
significant for all studied characters, except boll weight for the second
season at Assiut location and the first season at El- Minia, Beni — Sueif and
El - Fayium, lint percentage for the second season at Beni - Sueif, seed
index trait for the second season at El - Minia, seed cotton yield (k/f) and
number of openning bolis per plant traits for the second season at Assuit and
the first season at Sohag and Beni—Sueif, lint yteld (k/f ) for the first season
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Table 1. The individual analvsis of means squares for each environment for all studied traits.

Source Boll weight (g)
of daf Sohag Assuit El-Minia Bini sueif El-Faylum
variation 2003 2004 2603 2004 2003 2004 | 2003 | 2004 2003 2004
Rep 3 0018 | 0007 [ 6020 | 0008 | 0064 | 0004 | 0039 | 0005 | 0045 | 0007
Genotypes 5 | 0096 | 0,096 | 0.182 0.036 | 0.073 | 0.244 €094 | 0.146 0.097 | 0.647
Error 15 | 0031 | 0033 | 0013 | 0023 | 0040 ; 06025 | 0050 [ 0.009 | 0.034 035
Lint percentage (%)
Rep 3 1.694 | 2036 | 0200 | 0219 | 1469 | 1523 | 1897 ; 0458 | 0323 | 0.645
Genotypes £ | 9789 | 1316 | 6689 | 6.436" | 6.758" | 3.087" | 9885 1 1063 | 6.916" | 9.450"
Error 15 | 0601 | 0454 | 0447 | 0407 | 0632 | 0776 | 0438 | 0466 | 8.497 | 6568
Seed index (g)
Rep 3 0204 | G160 | 0216 | 0077 | 0133 | 6269 | 0086 | 0178 | 0.65¢ | 0.403
Genotypes g5 | o287 | 082" | 109" | 05507 | 1911”7 | 0732 | 14857 | 07667 | L128" | 27617
| Error 15 | 0236 | 0255 | 6114 | 0164 | 0118 | 0380 | 6133 | 6248 | o222 | 0279
Seed cotton yield (k/ .
Rep 3 3368 | 2490 | 1379 | 9600 | 9648 | 1486 | L1813 | 4920 | 3672 | 1.080
Genotypes 5 1180 | 9281™ | 414" | 0573 | 13527 | 13867 | 3434 | 72247 | B922" | 32207
Error 15 | 0804 | 0757 | 0563 | 0774 | 1307 | 0458 | 1529 | 1.089 | 0.682 | 1.028
Lint yield (k/f)
Rep 3112 | 3954 | 1068 | I3717 | 15136 | 2642 | 2976 | 7904 | 5276 | 2545
Genotypes 2446 | 17657 | 95307 | 2780 | 17167 | 39m7 | 80367 | 11087 | 1730 | 61107
Error 15 | 1000 | 0868 | 0.827 | 1232 | 1713 | 0745 | 2.406 | 1.599 i 0.895 | 2012
Earliness (%)
Rep 3 | 19615 | 22632 | 92979 | 39.781 | 39700 | 49.526 | 52.969 | 10556 | 64808 | 3139
Genotypes 5§ | 64827 | 17467 | 155.07 | 2639 | s584 | 29137 | 2299" | 1650 | 2414 | 20207
Error 15 | 5606 | 15285 | 35436 | 8.334 | 38742 | 20533 | 18454 | 20485 | 3484 | 5200
Number of opening bells { NOP)
Rep 7492 | 4.047 | 1.654 | 10410 | 8816 | 1368 : 2239 | 5990 | 1.659 | 0812
Genotypes 3.084 | 12857 | 27497 | 0746 | 14077 | 21917 | 4250 1 86147 | 2397 | 16747
Error 15 | 1907 | 1926 | @797 | 10890 | 1445 | 0673 | 3849 § 1290 | 1701 | 1304

*and ** significant at 0.05 and 0.91 probability levels, respectively.

at Sohag and the secord season at Assuit and earliness { % )} trait for the first
season at El — Minia .

Data in Table (2) indicated that G.80 produced the highest values for

boll weight (3.76g) and seed index (11.02 g) at El — Fayium in the second
season, while G.85 produced the lowest values for boll weight (2.15 g).
Giza 83 genotype at El — Fayium in the first season gave the highest value
(42.08 %) for lint percentage trait, but the promising strain G.89 - Pima S6
at El—Minia in the first season gave the lowest value (35.2 %) for the same

trait.
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Table 2. Mean performance of genotypes for all studied traits.

Schag Assuit El-Minia Bint Suief El-Fayium
Genotypes | 2003 [ 2004 | 2003 ‘ 2004 | 2003 ] 2004 | 2003 | 2004 zoosi 2004 | Mean
Boll weight (g)
Giza 80 2.66 .49 .57 1.7 291 339 .79 2,75 2,76 3.7 3
Giza 83 .50 49 2.50 .96 .69 288 2.61 1.51 1.51 .77 2.64
Gira 85 240 | 215 | 258 2.8 2.93 3n 2.89 237 7 345 .78
Giza% 236 219 | 242 .8 3.04 2.4 2.90 157 2.61 338 270
Giza 91 237 224 | 249 2.76 3.00 .76 3.06 237 2,40 2.80 264
Glza83%Pima 56 | 220 2.2 122 2.7 277 2.7% .7 2.12 2.46 P 1.50
Mean 2414 | 229 ( 251 | 280 | 289 | 296 2.81 246 | 2.58 3.18 2.69
Lint Percentage (%)
Giza 80 4028 | 3865 | 4000 | 3865 | 3830 | 3988 | 3593 | 3943 [ 4195 | 3970 39.67
Giza 53 3943 | 3845 | 3978 | 3865 | 3800 | 4095 | 4088 [ 3978 | 4208 | 4088 3982
Giza 85 3605 | 3368 | 3693 ] 3550 | 3535 | 3915 | 3743 | 3843 | 395 3648 3687
Giza90 3850 | 3755 | 3790 | 3780 | 3695 | 3980 | 388 | 3883 | 4103 | 3880 38.60
Giza 91 3708 | 3815 | 3800 | 3NI5 | 3645 | 3833 | 37.7%5 | 3958 | 3973 | 3785 3799
GizaB89%Pima 56 | 3700 | 3725 | 3723 | 3635 | 3530 | 3923 | 3670 | 3893 | 39.00 | 3888 3757
Mean 38.00 | 37.24 | 3830 | 37.35 | 3671 | 3957 | 38.60 ! 39.16 | 4055 | 38.73 38.42
Seed Index {g)
Giza 50 982 | 1009 | 1025 | in70 | 1179 | 1024 | 1067 | 9.4 9.66 102 1033
Giza 83 908 | 10.03 [ 9.53 | 1040 | 1020 | 943 9.7% 9.19 8.81 9.69 9.61
Giza 88 9.4% 10.06 | 19.02 ¢ 1093 | 11.53 971 10.90 9.17 .46 113 10.2¢6
Giza90 9.00 9.26 997 | 1049 | 1050 | 9.85 | 1094 | 928 9.34 9.93 2.92
Giza 91 8.7 9.07 .96 984 | 1039 | 921 9.51 .43 848 9.63 9.22
Giza89%Pima 56 | 9.09 9.46 929 | 1036 | 1057 | %, | 1034 | 848 42 9.24 9.40
Mean 914 | 966 | 965 | 1045 | 10.99 | 953 | 1032 | 9.00 9.03 1054 9.79
Seed Cotton yield (/)
Giza 80 1084 | 834 9857 | 1364 | 640 | 1115 | 1249 | 708 9.53 11.43 16.08
Gira 83 1010 | 1082 | 737 | 1358 | 1139 | 1134 | 1361 | 897 | 1159 1120 11.09
Giza 85 1168 | 697 703 | 1336 | 1090 | 1096 § 1199 | 7.6 9.14 10.13 9.87
Giza%0 1052 | 1058 | 699 | 1326 | 896 | 105 | 1372 | 1058 | 1198 | 1117 1088
Giza 91 1176 | 954 648 | 12.62 | 10.74 | 1029 | 1438 | 507 | 1229 | 1184 10.77
Giza89%Pima S6 | 1018 | 8.02 7.9 | 13.03 | 937 983 | 1245 | 754 8.93 9.27 9.65
Mean 10,92 | 9.04 746 | 1325 | 963 { 10.77 | 1311 | 823 ! 10.62 | 1079 | 1039
Lint Yield (k/f)
Giza 80 1374 | 1004 | 1204 | 1660 | 773 | 1398 | 1574 | 879 | 1298 | 1429 12.60
Giza 83 1367 | 1301 | 9223 ) 1653 | 1366 | 1464 | L7852 | 1125 7 1835 13.17 13.80
Giza 85 1259 | 740 818 | 1495 | 12.14 | 1354 | 1407 | 867 | 1138 1163 1146
Giza% 1276 | 1251 ¢ B35 ! 1579 | 1043 | 1386 | 1677 | 1294 | 1542 13.65 1325
Giza 91 1372 | 1146 | 776 | 1477 | 1235 | 1242 | 1708 | 1004 | 1536 1396 1289
GizoB9%Pima S6 | 1185 | 241 938 | 1492 | 1041 | 1202 | 1439 | 925 | 1098 1138 1139
Mean 1306 | 10.65 | 934 | 1559 | 1112 | 1341 | 1594 | 10.16 | 1358 | 1381 12.87
Earliness (%)
Giza 80 343 | sdi0 | 7iSe | 6898 | 7855 | 5193 | 7055 | 7S05 | 9108 | 6498 | 7202
Giza 83 8725 | £523 | 700 | 7635 | Bi00 | 4583 | B3.50 | 8700 | S0.80 | 7413 78.11
Giza 88 7880 | 5788 | 5883 | 7L4D | 8433 | 6363 | 7938 | 7938 | 8493 | 6660 7251
Giza%0 8648 | 7485 | 6730 | §745 | 7730 | 6863 | 8538 | 8873 | 9145 | ™70 | 8O.T2
Giza 91 8893 | 7398 | 7555 | 5570 | 8665 | 6520 | 8993 | 9623 | 8245 | 8O3 8287
GizaB#%Piga 56 | 8030 | 7150 | 62.00 | 7878 | 8480 | 7R40 | 9LI5 | 9053 ; S0.78 | 5088 | 3089
Mean | 8420 | 6788 | §7.56 | 79.61 | 82.10 | 65.60 | 83.3! | 8515 [ 89.75 | 7440 | 7785
Number of opening bolls (NOP)
Giza 50 1168 | 1035 | 9.65 | 1398 | 645 988 | 1318 | 798 | 1163 | 913 10.39
Giza 83 1275 | 1325 | 895 : 1288 | 1265 | 11.83 | 1508 | toge | 1515 | 1218 12.49
Giza 85 1340 | 1038 | B38 | 1318 | 1030 | 1060 | 1200 | 9400 | 1103 | 943 10.78
Gira%) 1290 § 1470 | 913 | 13.08 § 915 | 1170 | 1445 | 1220 | 1523 | 1045 1224
Giza 91 1438 | 1308 | 830 [ 1283 | 1040 | 1120 | 13.70 | 1028 | 1728 | K165 1230
Giza89%Pima 66 | 1325 | 1110 | 1050 | 1348 | 1033 | 1068 | 1330 | 1045 | 1228 | r0.03 11.54
Mean 1305 11214 0 915 | 1323 ) o978 | 1098 | 1387 | 1018 | 1378 | 1036 | 11.62
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Regarding the seed cotton yield (k/f) and lint yield (k/f) traits, it can
be seen that the new cultivar G.91 gave the highest values at Beni - Sueif in
the first season (14.38 and 17.08 k/f) respectively, but G.80 gave the lowest
value for seed cotton yield {(k/f) at El- Minia in the first season (6.40k/f) and

G.85 gave the lowest value for lint yield (k/f) at Sohag in the second season
(7.40 K/).

Giza 90 gave the highest value for erliness % (91.45 %) at El-
Fayium in the first season, but G 80 gave the lowest value for earliness %
{51.93 %) at El — Minia in the second season.

Regarding the number of opening bolls per plant, it can be seen that
the new cultivar G.91 gave the highest value (17.25 NB/P) at El - Fayium in
the first season, while G.80 gave the lowest value for this trait (6.45 NB/P)
at El - Minia in the first season.

Data indicated that the new cultivar G.91 surpassed the other
genotypes for the most studied traits at the most environments. These results
are in harmony with those obtained by Badr (1999), El — Marakby ef af
(1986) and Hassan ef al (2000), they reported that the effect of genotype x
environment interaction was significant on some cotton characters.

The all characters were not significant for homogeneity of
experimental error variances using Bartlett (1937) test. Thus, it can be
concluded that the individual mean squares (s’[) may be considered as
cstimates of the same population variance (5 ).

Table (3) presented that combined analysis of variance for stability
for seven characters. Mean squares were highly significant among
genotypes for all characters. Highly significant mean squares due to
environments and {genotype x environments) interaction for all studied

characters, Indicated that genotypes considerably varied across different
environments.

Environment + (genotypes x environment) interaction was
partitioned into environment (linear), genotype x environment (linear)
interaction (sum of squares due to regression, bi) and unexplained deviation
from regression (pooled deviation mean squares, S°d). The resuits showed
that non-significant genotype x environment (linear) mean squares for all
studied traits except boll weight trait.
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Table 3. Combined analysis of the studied characters for six Egyptian cotton varicties

over ten environments,
Mean of squares
Sources of
variation df BW Ly s SCY LCY EAR. NOP
(g (%) ® (kA) (W) (Ya) { plant )

Total 59 0.108 2783 0.6518 4312 6.767 100.624 4232
Varieties 5 0183 13.633** 2.083** 3586 10.01** 210.44" 7.684**
Env + var*Inv 54 0.101** | 1778+ 0.519% 4.379%+ 6,467 90.46* 39124
Env (lincar) 1 4229 | 73.633"% | 24.030* | 187.48% | 27774 | 3903.4* | 161.46**
Var* Env (linear) | § 0.062 0.793 0.156 0273 0.389 6.459 1386
Pooied deviat 48 0.019 8,380 0.067 0,992 1.449 19.768 1.101
Giza 80 g 0.047¢« | pa3g 0.081 2413 315800 4203 1.7i6%+
Giza 83 8 0.015 0257 0.074 0.448 0.633 3.800 0.940
Giza 85 5 0.008 0.678* | 0.069 1.054* 1.655+ 12.700 0977
Giza0 8 0.010 0.123 ol 1.066* 1.559+ 15.483 1231
Giza 91 8 0.023 0377+ 0.023 0.860 1226 11.948 1203+
Giza 89%Pima $6 | 8 0.012 0.531* | 0076 0.400 0.465 32.643** | 0.450
Pooled Error 180 | 9.028 0.589 0219 1.407 2.038 21,953 2.069

* and ** significant at 0.05 and 0.01 probability levels, respectively.

With respect to analysis of variance for stability variance methods,
results in Table (4) indicated that significant variances due to genotypes
revealed the presence of genetic vanability in the material under
investigation. The genotype by environment interactions (GE) was found to
be highly significant for all studied characters, indicating differential
expression of genotypes over environment. Therefore, it is important to give
consideration to GXE. Partitioning the GE interaction revealed that
heterogeneity caused by the environmental index was significant for all
traits. Environments differed significantly for all traits listed in Table (4),
indicated the presence of a wide range of variation among used
environments sampled.

Table 4. Analysis of variance for Kang and stability variance methods.

Source of Mean of squares
variation | &f [BW | 1P SI SCY iy EAR | NOP
2) (%) {g) (W) (R (%) { plant )
Total 59 0.432% 11.129 2.6058 17.2455 27.0706 4025804 17.595
Genotypes 5 0,73 5481 B31* 14.341* 40.049* 841 83+ 0676
Envirenments 9 1.89* 328242 10.68"~ 83.316"" 123,454~ 173501~ TL7TE
Intersction 45 0,11* 1.970%~ 036~ 4354+ 63520 BT.1689~ 5311%*
Heterogeneity 5 D.41%* 6.106** 1.141** 8.707* 12.618* 178.281* 13.970%*
Residual 40 0.06** 1292+ 0.231 3387 4,950+ 67.380% 3.758=
Pooled error 158 0.029 0.509 0.215 0.89% 1.279 17.165 1.594

* and ** significant at 0.05 and 0.01 probability levels, respectively.

The significant residual of all traits indicates that the non-linear
component were also highly significant except, seed index. These findings
were in agreement with those obtained by El-Feki er.al (1994) and
Ashmawy et al (2003) Therefore, it could be concluded that it is essential to
determine the stability degree for each genotype.
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Two measures of phenotypic stability regression coefficient and sum
of square deviation from regression were computed for six genotypes for all
studied traits, According to the definition of Eberhart and Russell (1966), a
stable preferred cultivar would have approximately: b=1, s*d = 0.0 and a
high mean performance.

The regression of average mean performance of genotype on the
environmental index resulted in regression coefficient (bi) value presented
in Table (5), which ranged from 0.474 for Giza 83 to 1.344 for G. 85, 0.742
for G.91 to 1.438 for G.85, 0.655 for G. 83 to 1.133 for G. 90, 0.905 for G.
90 to 1.144 for G.91, 0.839 for (G.89 - Pima S6) to 1.102 for G.91, 0.885
for (G.89 x pima s¢) to 1.138 for G. 85 and 0.713 for (G.89 - Pima S6) to
1.315 for G.91 for boll weight, lint percentage, seed index, seed cotton yield
(k/f), lint yield (k/f), earliness % and number of opening bolls per plant. The
(bi) values obtained non significantly for some genotypes except the
genotypes G.83, G. 85 in boll weight, G.85 in lint percentage, G.83 in seed
index and promising strain (G.89 - Pima S6) in number of opening bolls per
plant traits. On the other hand the results in Table (5), showed that the (b))
values were insignificant from unity (b=1) for most genotypes for all studied
traits. The deviation (s’d) for some genotypes were significant and highly
significant for all characters. It is clear from the results presented in Table
(5), that the genotypes G.90 for boll weight, G.80, G.83 and G.90 for lint
percentage, G.80 and (.85 for seed index, G.83 and new cultivar G.91 for
seed cotton yield (k/f) and int yield (k/f), G.83, G.91 and the promising
strain (G.89 - Pima S6) for earliness % and G.83, G.90 and the new cultivar
G.91 for number of opening bolls per plant which were above mean for the
studied traits are well adapted and stable to all environments.

These results support the evidence that out of the six genotypes, only
three genotypes G.83, G.91 and promising strain (G.89 - Pima S6) met the
production response and stability for the most studied traits. Therefore,
these genotypes may be recommended to be incorporated as breeding stock
in any future-breeding program aiming for producing high performance and
stability for most traits.

On the other hand, the estimates of genotypic stability parameters

( A and o ) were calculated according to Tai's (1971) method using the
combining analysis.
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Table S. Phenot

ic and genotypic stability parameters for Egyptian cotton yield and yield components.

Boll weight {g) Degrees of stability
Genotypes X A x bl $d 0 =l 099 | 095 | 000
Giza 80 291 0.14 6.81 1143 0.0402%« 3.653%» 0379 + + ¥
Giza 83 2.64 .53 2.06 0.474" 0.0077 41394 -4.56%" + + +
Giza 85 275 9.35 0.99 1.344" £.0009 24045 | 6179+ ++ + +
Gim 90 270 0.18 139 11380 0.0034 153372+ | 23512 ++ +— +
Giza 91 2.64 -0.04 336 0.967 0.0163* 52390« 9.198 + + +
G. 89X pima$6 | 2.50 0.1t 1.70 0,892 0.0048 9.602%« -1.151 ++ +—+ +
Mean 2.69
LSD 0.05 0.66
Lint percentage (%)
Giza 80 39.67 0.24 2.64 0.759 6.1908 0290 -0.089 + + ¥
Giza 83 3982 0.09 219 1.086 0.1101 6.497 6.038 + + +
Giza 85 3687 0.47 501 1.438% 05307+ 0.290 0.0%0 + + +
Giza 90 38.60 -5.03 0.90 0.967 0.0247 1.08 -0.031 ++ ++ +
Giza 91 38.06 -0.28 335 0.742 02302+ 0216 0,082 + + +
G. 89X pima 86 | 37.57 0.001 448 1.007 0.3839%* 0.225 0.0002 + + +
Mean 38.43
LSD 0.05 0.27
Geed Index (g)
Giza 80 16.33 0.07 1.02 1.06% -0.0039 2.584"" 0.158 ++ ey +
Gizn 83 9.61 038 1.46 0.655 0.0193 109 0.576 + + +
Giza 83 10.26 0.21 1.31 1.205 0.0145 2.270%* 0391 + 4 =
Gita 99 993 013 221 1.133 0.0562 1.267 0.1458 + + +
Giza 91 9.22 0.09 0.46 0.904 00322 4908+ 0.527 + + +
G.89X plma 56 | 9.41 ©.04 1.52 1038 0.0216 1,702 0.065 ++ ++ ++
Mean .79
LSD 0.05 0.18
Seed cotton yield (k')
Gira 80 10.08 -0.01 10.09 4,995 1.7714% 0.058 -£,0003 + - +
Giza 83 11.10 -0.06 2.13 0.943 0.0974 0.262 0.016 ++ ++ +
Giza 85 087 0.08 497 1.079 0.7020* 0.129 0.009 + + +
Giza 90 10.88 .10 502 0.905 0.7139* 0.107 -0.011 + + +
Giza 91 10.77 0.15 4496 1,144 0.5087 0.166 0.021 + + +
G.39X pima$6 | 9.65 007 1.90 0.934 0.0480 0.290 -0.621 ++ ++ ++
Mean 103%
LSD 0.85 0.36
Lint vield (k') Degrees of stability
Genotypes X x bi s'd e, Wl | 099 | 095 | 050
Giza B0 12.60 0.0% 10.32 1.054 2.6451°" 0.041 0.002 + + +
Giza 83 13.93 0.005 2.52 1.014 0.1239 0.160 0.0008 + + +
Giza 85 11.47 .02 527 1012 1.1459* 0,077 0.0012 + + +
Giza 90 13.25 -8.02 499 0.980 1.0495* 0079 -0.001 + + +
Giza 91 12.89 111 4.00 1.102 0.7163 0.110 0.010 + + +
G.89X pimaS6 | 1140 | -.0.17 1.40 6.839 -0.0449 6236 -0.044 ++ ++ ++
Mean 11.59
LSD 0.05 D.42
Earliness percentage (%a)
Giza 80 72.02 0.07 10.43 1.064 36.8463 0.003 £.0002 + + +
Gixa 83 78.11 0.06 0.94 1.058 -1.6886 0.035 0.002 ++ + ++
Giza 85 72.52 0.14 314 1138 7.2519 0.011 2.001 + + +
Giza 90 80.73 -0.10 383 0.902 9.9948 0.007 | -2.0008 + + +
Giza 91 82.87 -0.05 1.96 0.952 6.4593 0.010 | -0.0005 + + +
G.89X pima S6 | §0.89 -0.12 3.19 0.885 7.1548 0.003 | -0.0004 ++ + ++
Mean 7786
LSD 0.05 1.56
Number of apening bulls per plant
Giza 80 10.39 ¢.13 459 1.122 119820 0.081 0.009 + + +
Giza 83 12.49 -0.08 2.52 0928 0.4226 0.123 0009 + + +
Gi 85 10.78 -0.21 2.64 6.802 0.4597 0.101 0.024 + + +
Giza 99 12.24 0.13 3130 1121 0.7134 0.113 0.012 + + +
Giza 91 12.3¢ 034 340 1315 0.7756 8127 0.030 + + +
G.89X pima §6 | 11.54 -0.31 116 0.713* -9.6737 0.198 -0.080 ++ +H +
Mean 11.62
LSD 0.65 0.47

* and == Significant at 0.05 and 0.01 probability levels, respectively.
+ Below average stability

++ Average stability
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A perfectly stable genotype will not change its performance from
one environment to another. This is equivalent to stating that a=-1 and
A =1. While genotype that has only average stable might have an estimates
of o = 0.0 and A =1. The estimates of genotypic stability parameters and
means of all genotypes were presented in Table (5) and Figurers (1 and 7),
illustrated the o and A distribution of six genotypes in all characters.

The estitnated statistics were not significant different from a = 0 for
all genotypes at all of the probability levels characters, except the genotypes
G.85, G.90 and promising strain (G89 - Pima S6) in boll weight, genotype
G.90 in lint percentage, genotypes G.80, G.83, G.85 and (GB89 - Pima S6)
in seed index, genotypes G.83 and (G.89 -Pima S6)in seed cotton yield
{(k/f), the promising strain (G.89 - Pima S$6) in lint yield (k/f) and number
of opening bolls per plant and genotype .83 in earliness %, which showed

statistics that significantly different from o = 0.0, (at p=0.90 and p=
0.99) at levels significant genotype-environment interactions.

The estimated A statistics were significantly different from A =1, for
all genotypes, except G.85 in boll weight, G.90 in lint percentage, G.91 in
seed index and (G.89 - Pima S6) in earliness %. These finding are in
agreement with those reported by Abdel-Hakim and Gad El-Karim (1994),
Badr (1999) and Hassan et a/ (2000).

According to the interpretation of Tai (1971), these results indicated
that the relative unpredictable component of variance (the deviation from
the linear response) of genotype x environment interaction may be more
important than the relative predictable component (the coefficient of the
linear response).

As for the degrees of stability, genotypes G.90, and (G89 - Pima $6)
in boll weight snowed average degree of stability (at p=0.90, p= 0.95 and
P= (.99 levels), while genotype G.85 showed average degree of stability, {at
p=0.99 level), genotype G.90 in lint percentage, genotypes G.80, G.83, G.85
and (G.89 x pima S6) in seed index, genotypes G.83, and (G.89 - Pima S6)
in seed cotton yield (k/f), genotype (G.89 - Pima S6) in lint yield (k/f) and
number of opening bolil and genotype (.83 in earliness % showed average
degree of stability (at p= 0.90, 0.95 and 0.99 levels), respectively. The other
genotypes were considered unstable.

173



Genotypic stability Genotypic stability

{Bolil weight) {Lint percentage)
2, [ i
i P
| T
I T
| —
e wa
#7 1 by
0 g Aae
] o | *\\\
| T
_25 L ‘ ]. i L —_— ey 0] ) L1 1 ‘ YL L i
a * 2 a 4 5 B8 7T 8 e 10 1 o 1 2 3 4 5 ] T & -] ‘
Fig.kDistripution of stablity FlgA2):Distribution of stabiliey
atatistic of saome cotton vatistias statistic of some catton varketiss
Genotypic stability Genotypic stability
{Seed index} {Seed cotton yield)
2 —_

1t //.IP!
_’_/’:L':_t#f—'*:f

L]
° . Lk [
%
\L%‘\i&::
-1i T\

-—_
p—— L s
o 1 2 3 4 5 5 7 a 9 0 " Q 1 4 3 4 -] 8 T 8 g
Fig(3):Datribution of atabllty Flg-t4}:Distribution of stabkity
statiatic of some gotton varletiss atatistic of some coltan varlatiey

174



Genotypic stability
(Lint yield)

Fig.i8):Disttibytion ot ntabliliy
sististic af soma cotton varistien

Genotypic stability

(Earliness)
. o
Pa0.00
1k N P90
o alll W
oar /”V,___——-:::S%
P velr, - Vi
|
-ost \"h—\“““:—_“—__m
- 1 — ]
S I B ek

Fig.(ehDintitbution of stablingy
statistic of Some 4OTION WATNTNE

Genotypic stability
(Number of open bolls)

Fig.{ThDistr Ibwiien of stadliity
AIRtiNIH Bf NOMY SRAtR vatisiies

175



The presence of genotype x environment interaction indicated that
conclusion based on genotype mean was inconclusive. Genotype responded
differently to changes in environments, therefore, measures of stability ( 5,
S% and Ysi) were presented in Table (6). For boll weight, examination of %
and S?% values revealed that out of the six cotton genotypes, the four
genotypes .80, G.83, G.85 and the new cultivar G.91were classified
unstable ones (significant) before ( %) and two genotypes G. 80 and G.91
were classified unstable ones (significant) after (S%) removing
environmental heterogeneity. The Ysi- based selection identified genotypes
G.80, G.85 and G.90 for boll weight and stability. Therefore, the three
genotypes (.80, G.83 and G.90 may be considered as stable genotypes for
lint percentage. Two genotypes G.80 and G.85 may be considered as stable
genotypes for seed index.

The Ysi - based selection-identified genotypes G.83 and G.90 for
seed cotton yield and lint yield (k/f) was stable. Therefore, the four Egyptian
genotypes (.80, G.90, G.51 and the promising strain (G.89 - Pima S6) may
be considered as stable genotypes for earliness % and number of opening
bolls per plant and may be incorporated in any future breeding program for
short season cotton using the G. barbadense germplasm.
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Table 6. Mean performance of yield and yield components, Stability statistical (Ysi)- varisnce statistic analysis Kang and

i stability ements for six-colton penotype over len environments. -
Holl
Genotypes Mean T 5 Yield Adjusted Stability Ratieg YS(T)
Ramk
Giza 80 1.91 62302 0.18224* 6 9 8 1
Gira 83 2.64 0.1816#+ 0.0466 2 1 B -7
Giza 85 2.75 6.0591+ 0.0139 5 3 -4 z
Giza 90 2.7 0.0392 00249 4 5 0 5
Gira 31 2.64 0.0951++ 0.0815°* 3 2z -8 -
G, 89 X Pima S6 2.80 0.0389 0.0325 1 2 ¢ 2
-1.1667
Lint percentage (%)
Giza 80 39.67 1.7634% | 1.1026* 5 8 8 0
Giza 83 3982 0.9000 0.7424 6 9 0 9
Giza 88 3687 46451+ 2.5270* 1 -2 K -10
Giza 90 38.60 0,1389 0.1753 4 5 5
Glza 91 38.06 2.0507%+ 12752 3 1 8 K
G- $9 X Pima 56 37587 2.3221%» 1.9285++ 2 -1 8 -9
-1.00
Seed indes (g)
Giza 80 1033 0.1998 01650 [3 9 0 R
Giza 83 9.61 0.62527* 0.2593 3 1 8 -7
Gira 85 1026 43834 02287 5 8 0 ]
Giza 50 9,95 05543 0.4199* 4 s 8 3
Gira 91 922 0.05880 0.04164 1 2 0 2
G. 89 X Pima S6 9.41 0.3237 0.2698 2 -1 ] -1
0.6667
Seed cation yield ()
Giza 80 16.08 1025624 82287 3 2 8 £
Giza 83 1L10 1.3697 1.0658 6 9 [ 9
Giza 85 9.87 4.6550%+ 364370 1 0 -8 8
Giza Y 1088 4.7650% 3.687T3" 3 7 8 -1
Giza 91 10.77 3.9393+* 28307 4 1 E 2
G. 89 X Pima §6 9.65 1.1354 ©.8629 1 2 0 -2
-1.6667
Lint cotton yield
Giza 80 12.60 153253+ 12.2212** 3 4 8 -4
Giza 83 13.93 1.7764 1.4490 & 9 0 9
Giza 85 1147 T.2642%* SR4L0% 2 -1 -8 -9
Giza 50 13.28 67577 54289 5 7 & -1
Giza 91 12.89 S.2837%n 40061 4 5 K] -3
G. 89 X Pima 56 11.40 L7 0.7532 1 2 [ -2
-1.6667
Eatliness percen (%)
Giza 80 7202 203 9585+ 162.358* 1 -2 -8 -10
Giza B3 78.11 -0.419950 -0.6422 3 4 0 4
Gira 85 52 440622+ 372253 2 -t K -9
Giza 90 80.73 64,6775 49.0265"" 4 6 8 2
Giza 91 8287 42.6490%" 22.9265* 6 9 K} 1
. 89 X Pimz 56 S0.89 157.9654%* 122386 [ 7 -8 -1
-2.8333
Number of opening bolls plant
Giza 80 1039 BoNDIY | 6377 1 -2 8 -10
Giza 83 12.49 37 | 30712 6 8 -4 ]
Giza 85 10.78 4.5083%% | 32361 2 0 ] E
Giza 90 1224 44987 | 43116 4 6 K -2
Giza 91 1230 13427¢% | 45725 £ 7 -8 -1
G. 59 X Pima 56 11.54 2.5637 0.9874 3 [_ 2 1] 2
EX]

* and ** Significant at .05 and 0.01 probability levels, respectively.
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