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ABSTRACT

The purpose of this study was to determine estimates of the general combining
ability of parents and the specific combining ability of hybrids needec tc develop high
vieiding cotton cultivars Thirteen cotton lines [Kar. G 89 G. 87 G. 70 Pma €2 G 85 (5
84 x (G. 74 x G 68)). C. 76, (G. 83 x Pima S¢) G BE, (G 77 x Pima Ss). G 45 2:0d C &8)
as females and three testers {G. 75, Suvin and Fima Sg) as males were crossed v a ling x
tester mating system & Sakha Agric Res Sta in 2006 season. Sixteen genotypes and 3¢
F. hybnds were sown In a2 randomized compiete block design with three replications at the
same station in 2007 season The results indicated that the mean squares of genctypes
parents and crosses were significant tor ali ihe studied traits. Aisc. tne results cleared trha?
no one of parents was superior good genera: combiner for all the studied traits However
the testers or G. 75 und Suvin were good combiner for yield and its components onlv, while
Pima Sg was good combiner for fiber trats Also the lines Kar G 85 and G 89 were gocd
combiner for yield and yield components and G 77 x Pima S¢ G. 45 and G. 88 were good
combiners for fiber trarts.

The results alsc showed that no one ot 39 hybnds was good specific ang supenor
ior all the studied traits Also. the results indicated that the most desirable combinatiors
were [G. 77 x Pima Sg, Kar x G 75, G 88 x Pima Sg and [(G. 84 x (G 74 x G 68) x Pima
Se)] for yield and yield components and (G. 85 x Suvin. Pima 62 x Pima Se. G 86 x Suvin
and G. 88 x Pima Se) for fiber traits. Meanwhile, iine x tester interaction contributions were
higher than each of line or tester for all studied traits with a few exceptions The obtained
values for heterosis of the mid-parents (H.wp. %) and the better parent {H.gr%) was
significant and exhibited desirable estimates for all studied traits.

INTRODUCTION

The concept of combining ability is important in designing plant
breeding programmes. It is especially useful in testing procedures, where it
is desired to study and compare the performance of lines in hybrid
combinations. Two types of combining ability, general and specific, have
been recognized in quantitative genetics. Specific combining ability is
defined as the deviation in the performance of hybrids from the expected
productivity based upon the average performance of lines involved in the
hybrid combination, whereas general combining ability is defined as
average performance of a line in a series of crosses. According to Sprague
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and Tatum (1942), general combining ability is due to genes which are
largely additive in their effects and specific combining ability is due to the
genes with dominance or epistatic effect. Rawlings and Thompson (1962)
used line x tester analysis to estimate GCA and SCA of inbred parents.
Since the development of new cultivars through hybridization is a
conttnuous process, information on combining ability of new cultivars
remains important Desphande and Baig (2003) noted that through GCA
and SCA vanances were important, the magnitude of SCA was higher than
GCA, indicating the preponderance of dominant genes controlling number
of bolls seed index. lint percentage. lint index and seed cotton yield.
Contrery to the above findings, Rokava et al. (2005) found significant of
GCA and SCA suggesting the importance of additive as well as dominant
geres. nevertheless the ratio GCA/SCA was rather than the unity further
indicating the preponderance of additive genes in the inheritance of seed
cotton yield. seed index and lint %.

Thus. keeping in view the importance of combining abiiity of the
parents for various plant ¢ iaracters in cotton, the line x tester analysis was
carried out. The estimates of various genetic parameters would provide
guidelines to the cotton breeders to launch effective breeding strategies.

MATERIALS AND METHODS

The eleven E gyptian cotton varieties, i.e. Giza 89, G. 87, G. 70, G.
85 (G. 84 x(G. 74 x G.68)), G. 76, (G. 89 x Pima S¢), G. 86, (G. 77 x Pima
Se), G. 45. G. 88 as well as, two varieties Karshenky (Russian variety and
Pima 62 (American variety). All thirteen varieties were used as lines. In
addition three testers, G. 75, Suvin (Indian variety) and Pima S¢ (American
variety) were used to establish the genetic materials used in this study.
Both fines and testers are belonging to (Gossypium barbadense L.).
Sixteen (13 x 3) parents and thirty nine crosses were grown in a
randomized complete blocks design with three replications in 2007 season
at the Experimental farm of Sakha Agricultural Research Station. Each plot
was one ridge of 4 m long and 60 cm in width. Hills were spaced at 40 cm,
with one plant per each hill. Cultural practices were done as recommended.
A representative random sample of eight individual guarded plants per plot
were recorded for estimating the following traits.

Vol. 14 (1), 2009 62



J. Adv. Agric. Res. { Fac. Ag. Saba Basha)

A. Yield and yield component traits:
1 Boll weight (B.W).

2 Seed cotton yield per plant (S.CY./P.).
3. Lint cotton yield per plant (L.C.Y./P).
4. Lint percentage (L. %).
5. Seedindex (S.I).

6. Lintindex (L.1).

7 Number of bolls per plant (No.B./P.).
8 Number of seeds per boll (No.S./B.).

Fiber traits:
Fiber fineness (F F.).
Fiber strength {(F.S.).
50% span length (50% S.L.)
2.5% span length {2.5% S.L.).
Uniformity ratic (U.R. %).

abwh 2@

The analysis of variance was carried out according to Gomez and
Gomez (1984). The mean squares from line x tester design and general
combining ability (GCA) and specific combining ability effect (SCA} were
calculated according to the procedures developed by Kempthorne (1957)
and adopted by Singh and Choudhary (1979).

RESULTS AND DISCUSSION

The analysis of variance for all studied traits are presented in Table
(1). The results indicated that presence of significant amount of variability
between all genotypes, parents and hybrids for all yield, yield components
and fiber traits. Also, parents versus crosses (heterosis mean square) were
significant for all studied traits except lint percentage, fiber strength, 50%
S.L, 2.5% S.L. and uniformity ratio. Mean squares for testers, and lines,
(variance of general combining ability) were much larger in all the studied
traits and significant for all the studied traits with except fiber strength in
lines. These results are in agreement with those of Liu and Han (1998),
Meredith and Brown (1998), Banumathy and Patel (2001), EI-Oraby (2003)
and Laxmen and Ganesh (2003).

Mean performance for parents (lines and tester) are presented in
Table 2. The results showed that the lines G. 86 showed the highest mean
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performances for boll weight, seed cotton yield per plant, lint cotton yield
per piant and number of seeds per boll. Also. the lines G. 89 x Pima S¢ had
the highest values for seed index, line index, 50% S.L. and 2.5% S.L. on
the other hand the lnes G 85 and G. 70 were the lowest mean
performances for most of studied traits. Also, the tester Suvin was the
highest mean performances for all the studied traits with a few exception
and the tester Pima 5S¢ was the lowest in mean values for most of the
studied traits

Mear performances for crosses are presented in Table 3. The
resiults indicated that the F. hvbrid G. 8¢ x G. 75 was the highest mean
values for seed cotton vield per plant anc hint cotton yield per piant with the
mean vaiues of 88.27 and 3512 g. respeclively., G. 87 x G. 75 was the
lowest mean value for fiber fineness. Also, G. 76 x Pima S, G. 88 x G. 75,
G 76 x Pima S¢ G 85 x G 75 produced the highest mean performances
tor boli weight, lint percentage, seed index and lint index, respectively, with
the mear values of 290. 40.71% 10.20 and 6.42, respectively On the
other hand, tor 50% span le ngth and uniformity ratio it was found that F,
nybrid G. 88 x Pima S¢ gave the highest mean performances with the mean
values of 29.59 and 86.27%. respectively.

For 2.5% span length and number of seeds per bolls the resulis
showed that the F. hybrids G 45 x Pima Sg and G. 76 x Pima S¢ recorded
the highest mean values with the mean values 3460 and 18.85,
respectively. In addiion for number of bolls per plant and fiber strength it
could be noticed the F, hybrid [(G. 84 x (G. 74 x G. 68)] x Suvin was the
highest mean performances, with the mean values of 11.57 and 34.7,
respectively.

These results indicated that these crosses could be used for
improving these traits.

The estimates of general combining ability (GCA) effects for lines
and testers are presented in Table 4. Combining ability analysis is useful
for the evaluation of genotypes and the selection of suitable parents to be
incorporated in hybridization programs. It also helps in identification of
superior hybrid combinations, which may be utilized for commercial
exploitation of heterosis.

The data indicated that no one of lines or testers was the superior
for all studied traits. Also, the resuits showed that for B.W. the lines G. 89,
Kar. and G. 86 were good combiner for B.W. In addition, Kar., G. 89 and G.
85 were the good combiners and superior for seed cotton yieid per plant,
lint cotton yield per plant and lint percentage.
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The lines G. 85 and G. 88 were good combiners for seed index and
lint index, while, for number of bolls per plant, G. 85, [G. 84 x (G. 74 x G.
68)] and (G. 89 x Pima Sg) showed good GCA effects.

For, fiber traits it could be noticed that (G. 70, G. 77 x Pima S, G.
45), (G. 77 x Pima S, G. 45 and G. 8) and (G. 45 and 3. 88) were good
combiner lines and superior for 2.5% span length, 50% span length and
uniformity ratio, respectively.

For testers, the results also cleared that no one of testers was
superior and good combiner for all the studied traits, and the resuits
showed that, the Pima Sg tester was good combiner for boll weight, seed
index, 2.5 and 50% span length, uniformity ratio and number of seeds per
boll. On the other hand, G. 75 and Suvin testers were good combiner and
superior for seed cotton yield per plant, lint cotton yield per plant, lint
percentage and number of bolls per plant. Thus, it could be suggested that
these parents could be utilized in breeding programs for improving those
traits these results were in common agreement with those obtained by
Hendawy (1994) and El-Disouqi and Zeina (2001).

Specific combining ability (SCA) effects are given in Table 5.
Significant positive SCA effects were obtained for some crosses indicating
thz presence of a considerable non-allelic gene effects. On the other hand,
the significant negative estimates of SCA revealed the presence of
undeniable types of epistasis in these combinations.

The highest specific combining ability effects were found in the
crosses of Kar. x G. 75 and G. 86 x Suvin for boll weight and fiber fineness,
respectively. While, the cross (G. 77 x Pima S¢) x Suvin was the highest
positive SCA effects for seed cotton yield per plant, lint yield per plant, seed
index, lint index, number of bolls per plant and number of seeds per boll,
Pima 62 x Pima S for fiber strength, G. 85 x Suvin for 50% and 2.5% span
length and G. 88 x Pima S for uniformity ratio.

The relative contributions of lines (females), testers (males) and
lines x testers (female x male) are shown in Table 6. Line x tester
interactions were higher than lines and testers in the relative contributions
for all studied traits with the except line percentage and fiber fineness.
Females were higher than males for all the studied traits with except lint
percentage, seed index and number of seeds per boll.

Heterosis has long been frequently observed in cotton especially in
breeding program by hybridization, but to be of potential breeding value, a
hybrid should be more profitable than the best available commercial
varieties. Useful heterosis are expressed as the percentage of F, mean
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performance from mid-parent or better-parents was observed for all traits
studied. Heterosis value relative to mid-parent are presented in Table 7.

For boll weight, the crosses Pima 62 x Pima S and G. 76 x Pima Sg
were exhibited the highest and positive desirable heterosis relative to mid-
parents with the mean heterosis values of 16.17 and 12.17%, respectively.

Regarding for seed cotton yield per plant and lint cotton yield per
plant, 14 and 16 nybnds out of 39 F, hybrids exhibited significant and
positive heterosis versus their mid-parents. In this respect, the crosses G.
76 x Pima Sg and G. 85 x Pima S showed the highest values versus mid-
parents for the two traits with the mean values of heterosis 79.67, 63.07,
76.15 and 74 17%, respectively. On the other hand, the lowest positive
heterosis were obtained by the crosses. G. 87 x Pima Sg for seed cotton
yield per plant and G. 88 x G. 75 for Iint cotton yield per plant, with the
mean values of heterosis 22.33 and 21.94%, respectively.

For lint percentage the results indicated that the cross G. 88 x G. 75
was exhibitec the highest positive heterosis with the mean value of
10.31%. While, the cros ; G. 88 x Pima S¢ exhibited the highest heterosis
versus mid-parent with neterosis value 11.80% for seed index. In addition
the cross G. 85 x Pima S¢ gave the highest positive heterosis for lint index
with the mean value 24.43%, while, the lowest positive heterosis was
obtained by the cross G 88 x G. 75 (13.34%)).

Concerning nurmber of bolls per piant and number of seeds per
plant it could be noticed that the cross G. 76 x Pima Sg exhibited the
highest positive heterosis versus mid-parents with the mean values of
60.45 and 24.23% for the two traits, respectively.

For fiber traits, the resuits of heterosis versus mid-parents indicated
that the crosses G. 89 x G. 75, [G. 84 x (G. 74 x G. 68)] x G. 75 and G. 88
x Pima S¢ were exhibited the highest positive heterosis for, fiber strength,
50% S.L. and uniformity ratio %, respectively with the mean values of
15.40, 11.56 and 5.18%, respectively, while, the cross G. 87 x G. 75
recorded the lowest negative heterosis and a desirable heterosis for fiber
fineness with the mean values of heterosis versus mid-parent of -24.23%.

These results are in agreement with those results obtained by Ei-
Akhedar (2001), El-Helw et al. (2002), Laxman and Ganesh (2003), Tuteja
et al. (2004) and Panhwar et a/. (2008).

The results of heterosis versus the better parent are presented in
Table 8. The results cleared that the crosses G. 76 x Pima Sg for boll
weight. G. 89 x G. 75 for seed cotton yield per plant, G. 85 x Pima S, for lint
yield per plant and G. 88 x G. 75 were exhibited the highest positive
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heterosis for the above traits with the mean values of heterosis, 11.38,
42.54, 51.13 and 8.04%, respectively.

For seed index the results showed that the cross G. 88 x Pima S,
exhibited the highest positive heterosis value versus the better parent with
the mean of value of 11.67%, while the cross G. 85 x Pima Sg gave the
lowest positive heterosis with the values 9.32%.

Concerning lint index and number of bolls per plant, the cross G. 85
x Pima S gave the positive heterosis (desirable) versus better parent with
the mean values of 20.26 and 42.95%, respectively. On the other hand, the
cross G. 76 x Pima Sg gave the highest positive heterosis for number of
seeds per boll with the mean value of heterosis 23.04%.

The results also revealed that for fiber traits the crosses, Kar. x G.
75, G. 89 x G. 75 and G. 88 x Pima S¢ exhibited the desirable heterosis
versus better parent for fiber fineness, fiber strength and uniformity ratio
with the mean values of heterosis -21.95, 12.91 and 4.65%, respectively.
Also, the cross [G. 84 x (G. 74 x G. 68)] x G. 75 gave the highest positive
heterosis (desirable) for 50% S.L. and 2.5% S.L. with the mean values of
heterosis 10.98 and 8.55%,. respectively.

These results are in agreement with the resuits obtained by Laxman
and Ganesh (2003); Tuteja et al. (2004); Samreen (2007) and Panhwar et
al. (2008).
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Table (1). Mean squares of yield, yield components and fiber traits

Sov dF- Yield and yleid components traits B —_ _Fiber uaits

) BW SCY/P LCYP L% St Ll No B/P. No.S./B FF FS 50%SL 25%SL UR %
Replications 2 0040 92 84 14207 0.353 1.079** 0319 3918** 6868°° 0.053 0243 2.217 2.255 0816
Genotypes 54 0109** 587 02°° 9640 7640* 1205 0859°° 8843 9473*° 0455 0978* 5950 6168 2093
Parents 15 0075 43096° 6246 2838 0747°* 1050 5364 5473 0688 0958 3.090 3981 0923
Crosses 0121** 53230** 9122 9681 1042°* 0666 7821 9518 0355 1001* 7218 7.173" 3880
Parents vs crosses 1 0.124* 5007.2** 80234** 2111 14268** 5332** 99B.42°° 67 768" 0.724° 0408 0.646 0736 0.004
Lines 12 0119** 596.07** 107 56" 10324* 0377° 0002°° 8412 2830 0537** 0573 7303 7532 4281"
Testers 2 0500 44307'" 15758 64695 2305°* 0872*" 20480 61870°‘ 0949°° 2863* 31554°° 33940 6813
Line x tester 24 0091° 50785 7752 4775 1.270°* 0530 6470 8499 0.214° 1059° 5147 4764° 3460
Error 108 0.020 30.57 4.52 0694 0.163 0.179 4.87 1166 0.124 0627 2082 2174 1206

*. ** significant at 0.05 and 0 01 levels of probability, respectively.

Table (2): The mean pernformance of 13 parenta! lines and three testers for yield and yield components and fiber

traits.
Parents B Yield and yield components traits =~ __ = ___ Fibervaits
BW SCY/P LCYP 1% ST L. NoBP. NoS5/B FF F§ 50%SL 25%SL UR %
Lines

Kar. 252 5076 1895 3731 994 591 2016 1572 410 970 2540 3067 8277
G. 89 265 4653 1598 3683 878 512 1825 1469 407 963 26 81 3223 8317
G.87 268 48.04 1809 3771 1007 610 1786 1681 343 1073 2659 3210 8317
G.70 237 2069 1162 3315 979 6 30 1255 1410 380 1100 2658 3223 8243
Pima 62 224 3137 1194 3806 966 5.94 1375  13.36 267 1000 25.11 3043 8247
G.85 227 4378 1571 3590  8.69 487 1927 1263 363 1067  24.47 2967 8250
G.B4x(G.7T4xG 68) 261 5312 1957 3685 996 5 82 2048 1639 363 1067 2523 3080 8190
G.76 257 3322 1267 3813 962 5.93 1291 1532 377 1153 2888 3237 8303
G. 89 x Pima S, 256 5492 2099 3821 1051 6.50 2158 1662 413 1067 2727 3330 8340
G.86 279 6126 2380 3886  10.08 6 40 2194 1721 457 10.03 2719 3260  83.40
G.77 x Pima S, 272 5145 1888  36.70 979 568 1893 1683 4.10 970 27.05 3240  83.50
G. 45 267 60.98 2245 3682 955 557 2284 1611 307 983 2749 3307 8313
G.88 2.42 5862 2122 3613 905 512 2459 1398 337 1027 2650 3213 82.43

Testers
G 75 2686 6194 2333 3768 973 588 2329 1616 413 1007 2497 3030 8240
Suvin 261 7243 2786 3846 9.86 7.15 2785 1585 327 1040 2638 3173 8310
Pima Sg 261 58.53 2136  36.50 9.08 5.22 2245 1503 367 9.53 2742 3360  81.60
LSD 005 0229 694 344 135 065 068 357 175 0570 128 233 237 1780
0.01 0273 1065 410 161 0.78 0.82 425 208 0.680 153 2.78 2.82 2120

*, ** significant at 0 05 and 0 01 levels of probability, respectively
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Table (3): The mean performance of F, crosses for yield, yi2ld components and fiber trails

Crosses e _ . __ veldanriyeld companents fra's o R L _.. _ Fbervats o
R . BwW_sCYP LevP ™ St L No BP Mo SR FF _FS. 50%SL 25%SL LR %
“Kar xG 75 284 87 30 372 RERA] A3 554 292 1425 320 0 2478 2987 B2 90
G BIxG 75 278 AR 27 3512 %77 80 568 AARRLY) 1438 Jag 137 28 89 3210 43 13
S 87xG 75 222 58 15 mnmn 14 R0 9 2R 4 P4 265 37 BN 287 10 87 2532 309) 8183
G 70xG 75 233 50 98 16 ER Y] B AR 54% 2190 12 40 in 1043 272} 3293 8267
Pma62xG 75 24 66 27 25 19 0 A2 573 283 1262 13 1020 238 29 13 8153
G 85xG 75 230 71130 PLE 40a° 45 Raz 1097 1294 1863 10 20 2415 2957 81863
(G B4x(G 74xG AB)Yx 75 218 7174 2K 54 ras a 571 297 17232 j2ce 1063 2800 Ny 83170
G 76xG 75 228 44 38 172 90 e 4.0 '3 82 57 kR-10) 9 ey 2384 29 20 2157

(G B xPimaS)xG 7% 23 66 84 2713 a2 RIAPS 592 20 8) 1285 376 10 43 2522 30 50 4270
G B8 xG 75 270 64 67 24 19 370 el ) 55¢ “19e 1518 42) t0 93 2618 J187 8287
(G 77 xPmaSdxG 75 2 62 01 23189 18 51 Ebk) s 7C By 12 9% 3o 27 27 43 329 B3 27
G 45xG 75 212 46 68 1759 LRALL R8s 523 2207 11 40 37 10 60 27 45 100 8317
G 88xG 75 225 66 71 27 18 a0 7 a7 523 2968 122 11 3s3 1083 27N 3100 83197
Kar x Suvin 250 76 30 3 H1 47 54 8 5z 589 3068 1283 3193 10 47 26 48 3187 8307
G B9 x Suvin 257 65 16 24 79 3878 8 836 5 44 25 44 14 11 400 970 2583 3t 40 8227
G B7 x Suvin FRY 60 82 2320 38 '8 305 559 2568 1324 310 9 60 2537 M 27 B113
G 70 x Suvin 2N 45 3 1742 RLR R 815 s 19 63 11 B6 IS8 1117 28 10 3160 8) a3
Pima 62 x Suvin 261 76 73 2817 16 96 a39 527 29 4) 1477 I 1037 2728 3267 8150
G 85 x Suvin 256 76 23 28 80 3778 A 88 5239 2988 14 16 30 1133 2332 2853 8t 77
({G B4 x (G 74 x G 68)) x Suwin 235 8152 3272 4015 7 89 529 3470 1109 Ja7 1157 26 24 3167 82 83
G 76 x Suvin 253 60 52 2315 38 2R B 7% 542 YARA] 1372 LY 1067 2524 3093 B1 60
{G 89 x Pima Sa) x Suwin 251 61 80 24 59 3967 83 591 24 58 1352 390 1013 249 3073 813
G 86 x Suvin 267 68 19 2612 383 919 5 84 2588 15 47 40) 10 80 2637 J1 87 8277
(G 77 x Pima S¢) x Suvin 267 52 43 19 96 38 36 915 583 1952 15 42 290 913 27 40 33 10 8270
G 45 x Suvin 248 7287 2629 3619 917 521 2968 1437 In 10 40 26 10 314 8297
G 88 x Suvin 25 47 73 1779 3737 875 524 18 B 1383 157 10 50 2513 J067 8193
Kar x Pima Sy 245 49 16 17 82 36 24 927 527 2004 14 49 360 102 28 05 3330 B<£ 23
G 89 xPima S, 266 61 22 2106 1764 962 581 2308 15 96 357 963 28 11 3370 8340
G B7 xPima Sy 254 6518 2190 3361 602 4 56 2574 1519 167 1027 27 48 k) 829)
G 70 x Pima Sq 232 43 92 1560 3552 9 K5 5N 18 98 14 40 387 937 26 56 3250 817
Pima 62 x Pima Sy 28 5203 1879 3610 Rat 500 1853 1589 353 0 11 2783 3380 821
G 85 x Pima S 260 83 42 3228 387 993 627 3210 15 B4 3193 1007 26 11 RN B By 7?7
(G 84x (G 74x G 68))x Pima S 261 4370 477 3343 9.7 472 1675 15971 410 10 50 2518 3090 8137
G 76 x Pima G, 290 8242 2997 3637 1020 582 2837 18 85 390 10 30 28 18 387 8307
(G 89 x Pima Ss) x Pima Sy 228 70 43 2590 3677 912 530 3089 1318 380 970 27 91 NN 8277
G 86 x Pima S, 257 5186 1927 37 13 785 453 2022 1269 400 94 2538 3133 80 87
(G 77 x Pima Se) x Pima Se 266 40 33 1503 3729 B 66 517 1524 14 45 387 9 28 15 33183 8387
G 45 x Pima Sy 268 5121 17 42 3401 B A8 458 191 1570 350 w7 29 57 la 8o 85 47
G 88 x Pima Sg 278 7576 28 54 3769 10 14 614 27 30 17 55 357 1100 29 59 4 30 88 27
LSD 005 0229 8 94 144 ‘3% 065 068 357 178 057 128 23 2137 178

00 0273 10 65 410 161 078 082 425 208 068 153 278 282 212

;
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Table (4): General combining ability effects of the parental genotypes (ines . ©d testers) for yield, yield components

and fiber traits.

Parents Yield and yield components traits _ o o Fibertraits
BW SCY/P _LCY/P %~ si No /P NoS/8B FF FS 50%SL 25%SL _UR %
Lines

Kar. 0099 7746 3502 0785 0087 0118 1541° 0177 oo -0078 -0 087 032 0838
G 89 0170 82378 3775 0781 7039 0185 1404 0803 0 089 0153 0373 0401 0 189
G 87 0124 1721 s2111 213 0 084 0 449°° 0591 nNer -0 356° 0 142 -0 448 022 -0797°
G 70 -0.180°" -16 438* -6 306*° -0 194 D100 0124 5167~ 1127 0144 0084 0796 1012 -0 088
Pima 82 0 089 1838 0234 -0885 221 0 247 0 0Rr9 Qa2 0222 0 161 -0 197 -0 133 -0 309
G 85 0011 13809*" 6098" 1276 Q434" 0584 5648 0301 0058 0147 -1974° 2244 0375
G B4Ax(G 74 x G 68) -0119° 2472 0795 -0 709" 0043 0 207 2 BOS" 0572 0022 0513 -0 039 0 001 0131
G 78 0 063 -0731 -0 270 0 480 0 3057 0123 -1370 0036 0089 0120 -0 756 -0 668 -0 668
G 89 x Pima Sy <0123 3852 1992°" 0898 0062 0270 3022 -pB34’ 0233 -0 298 -0 490 -0 344 -0 597
G 88 0148 1599 0623 0086 0238 0119 1977 0429 0522 000z -0 53t 01377 0884
G 77 x Pima Sg 0048 -11583° -4255* 0357 0048 0120 4809 0249  .0344™ 0276 11550 1223 0447
G 45 -0.080 -6 252°° .3 449" .1746°° Q087 <0442 1718° £ 190 0233 0202 1205 1012° 1103
G.88 0.020 0.227 0618 0885 02334™ 0424 .0058 0480 00N 0428 0972 0858 1202°"
LSD. 005 0093 3649 1403 0550 0 268 0279 1458 0713 0232 9523 0952 ca73 0725
0.01 0.111 4 350 1672 085% 2317 0333 1738 0850 0277 0.623 1135 1180 0884

Testers
G 75 -118™ 2017° 12B9* 0865 Q138" 0114~ 1907 089" 0103 0224* -0 519° - §94° 0092
Suvin oo 1874 1027°* 0615 0 143" 0055 636" 0291 6077 oore 0520° -GaBv 0 3k4t
Pima Se 0.107** -3881°"  .316*°  -480°" ]281°" 189°* - 642  1380°° 0180 301 1039 1075 1458~
LSD 005 0.045 1753 0674 0264 0128 0134 0700 0342 o1 0251 0458 0 467 0348
001 0053 2090 0.803 0315 9152 0160 0834 0.408 0133 0299 0 545 0 557 0415

*, ** significant at 0.05 and 0.01 levels of probability, respectively
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Table (5):

Estimates of specific combining ability for yield, yield components and fibei traits.

Yield and yield components trafs
Crasses  TEW BV YA R R T
Kar. x G 75 0358~ 1436 505 0669 0028
G 89xG 75 -0 108 350 250" 1438™ 0117
G 87xG 75 0251 1787 724 0770 0 089
G 70xG 75 0227 1470 818" 0415 0291
Pima62xG 75 0112 -B26° 389 1048 0028
G 85xG.75 0118 5 44° 228 0634 0317
(G.B4x(G.74xG 69))xG75 -0 038 -5 12 -2 85° -1 67 0168
G.76xG. 75 0018 -2 50 040 2073 0143
(G.89x Pima Se) x G 75 0056 762" 2.45° 0 402 03N
G.86xG. 75 0131 223 084 0230 0089
(G 77 xPima Sy xG 75 0022 -330 118 0281 -0 394
G 45xG. 75 -0 108 108 034 05" 0.483°
G 88xG 75 0128 076 022 0121 -0 028
Kar. x Suvin 0009 985° 323 Q678 6264
G 89 x Suvin 0119 -9 09" 301 0557 b 236
G 87 x Suvin 0068 770" 241" 0620 0168
G. 70 x Suvin 0095 263 220 1833 0397
Pima 82 x Suvin 0009 1033 462" 1212 0229
G. 85 x Suvin -0 084 405 058 -0855  092%v
((G. 84 x(G. 74 x G 6B)) x Suvin 0040 1400 702" 2538 0914
G. 76 x Suvin 0124 1805 759 .1683  -0007
(G 89 x Pima Sy) x Suvin .0193*"  .2008" -7 18" 0873 1497
G. 86 x Suwvin -0 042 -3 80 -149 -0 541 0209
(G. 77 x Pima Sy) x Suvin 0235 2387 BE7 0331 1238
G. 45 x Suvin 0074 020 003 -0 049 0209
G. 88 x Suvin 0125 -7 10 23 0398 0004
Kar. x Pima Sy 0 198° 730° 234 0350 -0.213
G. 89 x Pima S, 017y 180 016 0726 0.395
G. 87 x Pima Sy 0010 474 184 0093 0784
G. 70 x Pima S -0 183* -5 82 187 0819  -1180™
Pima 62 x Pima S, 0118 840" 297 0394 0193
G. 85 xPima Sy 0112 -103 069 0317 0 459
(G.B4x(G T4xG 68)x PmaS, 0006 77 228 0714 0652
G 76 x Pima S, 0183 1226 413" 0B53 0112
(G 89 x Pima Se) x Pima Se 0028 14 08*°  4.83° 0387 0413
G. 86 x Pima Se 0155 182 070 -0 465 0301
(G 77 x Pima Sy} x Pima S, -0 149 129 137 1251 0112
G 45 x Pima S, 0002 1785 773" 1832 0430
G. 88 x Pima S _ 0152 1826 836" 0580 D5
C 005 0161 6321 2430 0952 0461
0.01 0192 753 2.896 1135 0549

L TNoBP NoBE FF~

-0 14}
0 269
-0126
-0078
-0 280
0338
-0.272
0537
-0 265
0010
<0171
01°"
00y
0011t
-0027
0279

-0692°

0413
0359
-0 005
-0 354

o721

0 041
Q679
0 106
0138
-0 244
0072
0 454
-0 525*
0016
0211
-0227
0108
0150
-0 258
0247
0684°

0577

6.95°"

4 44

3007

2 145
-1 069
1078
0849
-0 418
-0233
0363
-0 318
-0 045
0599
073
01}
0717
0632
0 085
-0 286
0136
0 149
0964
2087
1093
3 a7
-0038
3425
0759

1471

-0 275
0432°
-0 157
1153
0421
-0 288
-0242
-0034
0276
0125
0104
-0024
0125
0134
0009
0114
-0 245
0132
-D 286
7045
0322
0 347

-0 412

0065
0003
0177
0179
0247
Qo021
-0 268
-0 020
-0 245
0 265
-0 064
0077
-0013
0080
0088
-0 168

T 0402

0479

0.932°
0855
0077
0213
0 266
0479
-0 101
0389
0 490

— e

1.079

-0 539
1144
0003

1758

1788

1258

1498

°.** significant &1 0.05 and 0 0! levels of probability, respectively
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Table (6): Proportion contributions of lines, testers and their interaction for yield, yield components and fiber traits.

= Yield and yield components traits Fiber traits

Proportional

contributions BW SCY/. LCY.P. L% S\ L.l No. No. F.F FS 50% 25% UR %
BP. S/mB S.L. SL

Lines 31.06 3536 37.24 3368 1141 4279 3397 939 4779 1810 3195 3316 3460

Testers 21.70 4.38 9.09 3517 1164 689 1378 3421 1408 1505 2301 2480 922

Lines x testers 4724 60.26 5367 3115 7695 5031 5225 56.40 38.14 6685 4504 4194 56.18
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Table (7): Heterosis relative to the mid-parents for yieid, yield components and fiber traits.

Yield and yisld components trats Fibet trats

Crosses BW SCY/P LCYP_ 1% (X i NoBP No 3B  FF F5  50% 8L 35%SL UR %

Kar.x G. 75 952 5493 5951 381 -1063° 608 3770 435 2221° 384 18 202 038
G BIxG 75 458 6266 7871 674 713 326 $262° 680  -1707° 1540 308 267 042
G B7xG 75 1698 610 242 -798%  .828° 1915 2813™ 2038 -2423° 449 179 088 118
G 70xG 75 729 127 1278 050 1126 .1054 2223 .1807"  .588 -095 564 533 030
Pima62x G 75 443 4205 4285 037  .1025° 978 5289 1450° 098 168 491 408 109
G 85xG. 75 669  J4B8 4786 999 261 1958~ 48547 .10 11 844 181 229 139 099
(G B4x(G.74x G 68)xG 75 1734 2465, 2375 069 120 228 S066™ 1819 1760 287 1156 944 189
G.786xG. 7S 1396 672 156 533 2664 2008 948  -3919" 127 -8 95 803 -6 81 139
(G B9 xPima S¢) x G 75 10 67 1782 224" 390 988" 404  3206™ 2162 -1048 064 438 -409 024
G B8xG. 75 098 498 349 086 905 1021 804 914 -268 a9 039 089 028
(G 77 xPima Se) x G 75 1407 9238 1320 361 6 87 139 2706™ 2171 2470 1369 $ 48 $ 05 038
G 45xG 75 20587 2405 2316 115 1027  -865 431 2938 1204 853 488 a1 0 48
G 88xG 75 4142 1066 2194 1031° tU3 0 13Mt Y Tt 4987 578 754 766 571 188
Kar x Suvin 247 2387 3076 702 1271 .982 .7 /8™ 1870 679 a1s FED 214 018
G B9 x Suvin 338 949 1309 108 495 1136~ 1037 757 909 318 -286 182 104
G B7 x Suvin 10 47 097 096 025 917° 1560 1234 1889  -748 915 420 204 241
G 70 x Suvin 724 1127 1176 -103 1498 2258 282 2076 000 438 614 506 105
Pima 62 x Suvin 764 4785 4256 341 789 1951 4148 113 562 163 596 509 087
G 85 x Suvin 485 3119 23220 187 424 1024 2683° 054 435 780 827 .7 08 428
(G 84 x(G.74x G 68)) x Suvin 985 2986 3797 682 .2040" 18417 4359~ 3118 048 981 169 128 040
G 78 x Suvin 225 14 57 1422 009  1017* 1710 1832  -1197 -9 95 274 521 348 an
(G 89 x Pima Sq) x Suvin 278 2295 066 335 1250 1339  0BS .18 71" 541 380 801 5 48 -268°
G 88 x Suvin 424 2.01 119 -089 579 1387 398 837 298 571 183 -0 93 058
(G 77 x Pima Ss) x Suvin 031 -1535 1489 207 482  .904* 1857 5BV .2127° 713 255 322 072
G 45 x Suvin -8.89 924 451 3.8 -$50 1808 1708  -10 O s28 280 KXY 298 018
€ 88 x Suvin 083 2718 2751 022 746 -1457° 2807 733 7.84 181 498 397 101
Kar x Pima Sy 429 1003 115  -1.80 -2.54 -$ 30 -$.97 572 -7 30 641 821 383 249
G 89 x Pima Sy 1.21 18.48 2352 268 774 1245 1338 744 778 052 386 238 1.23
G B7 x Pima Sy 404 2233 1105 -942° 582 1933~ 2767 461 3.29 132 175 088 087
G. 70 x Pima Se -6.64 044 541 809" 228  -773° 844 112 387 877 161 127 035
Pima 62 x Pima Se 1617 1575 1286 347 491 1028~ 238 1195 1158 352 599 5.57 037
G B85 x Pima Sy 677 6307 7417 694 1174 24 13" S53BE” 1457 7.76 033 064 1148 209
(G.B4x(G. 74 #G. 6B) xPimaSy 013  -21.72" .2783* 775"  .320 -1450" -2196° 129 1233 398 443 404 -0.47
G 76 x Pima Se 1217° 7967 7615 253 9.09* 450 6045”2423 493 222 an 268 091
(G 89 x Pima Sq) x Pima S, 11560 2416”  2232° 155 894 945" 4030~ -16B1™ 256 -308 114 085 032
G 86 x Pima Se -482 1342 1467 -146 1808 .2025 892 2129~ 283 358 719 534 198
(G 77 x Pims Se) x Pima S, 008  -26.42 2526 188 820 508 -2635 ' .926 558 122 3138 192 135
G 45 x Pima Sy 158 1430 -2046° 7227 469 .1512" 1564 082 398 1119 772 380 3768~
G 88 x Pima Sy 1048 29.34~ 3408 379 1190 1BJ7™ 1804  21.02°" 1.42 11.11 9.74" 438 5.18°°
LSD 005 6280 10947 4200 1648  0B00 06838 4370 2140 0.697 1.568 2 857 2919 2174
0.01 0334 13048 5017 1966 0953 0998 5209 2550 0.631 1.889 3408 3479 2.891

. ** significant at 0.05 and 0.01 levels of probability. respectively.
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Table (8):

Heterosis relative to the better parent for yield, yield components and fiber traits.

Crosses
Kar x G, 15 684~ 4004~ 44547 288 1187  B37 2845~ .8 Eik 1, T4 B X
G.89xG. 75 439  42.540= 5086  S55  .1165 340 3611 .11.08~ 1839 1291~ 047 041 004
G.87xG.75 1720 580  -1338 803" 983 .2081" 1319  -21.91% .1851° 124 4.79 -363 -1.60
G.70xG.7S S1249° 9770 1552 189 1151 1354 §97 2330~ .17 518 243 217 028
Pima 82x G, 75 21203 B.99 797 094 -1059™ <1821 2158~ 2192~ 2625 113 518 427 113
G.85xG. 75 S1383 15110 2371 741 -2.88 930 3297 -19.94~ 000 418 -3.28 242 -105
G. MI(G 7uG 88) xG.75 1897 1577° 1378 178 234 278 4156 1878 .1193 on 1098  B.Ss* 1.58
G 76xG S15.41"  .28.38""  -2405™  4.69'* 27 06" -2042" -1492 4077~ 384  -1474= .1130" 978~ 177
(G. 89 x Pimn SxG. 75 1241 1754 18310 318 -1323 .82 2720 -2289" -1048 219 -9.19 -8.41° 004
G.86xG.75 3.34 aa 245 239 -1062° -1390 298  -1190~ 242 861 372 288 000
(G.77 xPima Sq) x G 75 -1497 01N 240 220 7.15° -3.08 1517 2326 -24387 1191 1.38 185 020
G.45xG. 7S 2072 -24 84" 24617 000  -1110 106 -524 2949~ 128 s.30 .15 0.20 004
G.88xG. 7S A1541 770 1643° BO4 878 601 2740 2510 498 849 454 270 108
Kar. x Suvin . 4.09 534 9.85 §42°° 1308 1762 1014 1904  20.41° 084 040" 042 004
G. 89 x Suvin > ans -10.04 1103 .1.06  -10.15 .2396 885  -10.96 2245~ 473 368 -259 108
G. 87 x Suvin -1169  -1603 -1675" 073 1013 .2182" 780 -2122" -5.10 10,98 -4 59 -280 245°
G. 70 x Suvin S11.51% 3745 3748~ 180 1529 .27 18" 2952 .2514~ 8.8 1.52 5.73 a2 064
Pima 82 x Suvin 0.0 5.94 182 EXIE 2634 565 .82 17.50 012 341 294 048
G. 85 x Syvin 1,92 5.24 336 -1.81 2457 729 -10.84 102 825 1159  -1008 -160
((G 84 x(G. 74 x G 88)) x Suvin -9.85% 1255~ 1743 439" 2601 2458 3232 892 844 083 o2 032
78 x Suvin 204 1644 1693 052 2420 1488 .1342% 308 751 809 443 -1.81
(G 89 x Pima Sy x Suvin 371 1488 1176 301 T34 21184 -1B64T  1930° 500 -1032° 7710 .2B4%
G. 86 x Suvin 454 -5.85 £26 -1.40 . 1837 708 1007 2347 385 -100 2225 076
(G. 77 x Pima Sq) x Suvin 172 -2781™ .2837"  .0.26 514 -18427 2993 838 1122 028 127 218 096
G. 48 x Suvin -7.99° 061 565  -591°  £97° 2793 655 -10.80 8.70 0.00 -5.07 494 020
G. 88 x Suvin 2307 3411 36157 283 11267 267170 -32.28°° 12790 9.18 0.96 518 458 -140
Kar. x Pima Sy 5,88  -16.01° -1854~ 287 874 1088 -078 778 -1.82 .50 230 089 177
G.80x Pima S, 0.3 460 79 219 .95 1137 2.78 8.21 27 0.00 282 030 028
G. 87 xPima S, 5.5 11.36 256  -10.887 .1043 .2515" 1482 968 8.80 438 022 BE!] 020
G. 70 x Pima S, -11.43*  -24 97" -2697~ .9.271° -1 40 -1566 1548 -4.19 5.48 -14 85 AN =327 085
Pima 62 x Pima S, 7.93" L1111 1203 516 773 1872 1747 872 32.50° t.10 152 060 018
G. 85 x Pima 013 4252"  S113°  6.06 932" 2026 4295 s 41 828 563 479 724" 154
(G.B4x(G.74xG. 68) xPimaSe 013  -2534" .3086 820" -746° -1891" 25139  .299 1284 158 824 804~ 065
G. 76 x Pima S, 1138 4081~ 4032 462" 607 158 2637 2304~ 636 -1080. 271 0.79 0040
(G. 89 x Pima Sy) x Pima Sy -1248™ 2033 2127 375" .13 26 .1837° 3757 .2078~ 3184 9.06 0.49 040 076
G. 66 x Pima Sy 7.99%  -15.35" 1908 444" 2210 2764 996 -2621" 909 598 750 675  -304~
(G. 77 x Pima S4) x Pima Sy 209 31417 29827 161 11517 8903 3213 1411~ 000 034 288 010 0.20
G. 45 x Pima S, 038  -18.02° .2242" 761" 702" -17.76" -16.38°  .2.87 14,13 9.49 7.87 298 201"
G. B8 x Pima 6.52  29.25" 33685 328 11.67° 1764~ 1099  18.79" 5.54 7.14 7.92 2.08 085
LSD.  0.05 0.132 8938 3437 1348 0653 0663 3568 1.750 0.570 1.261 2332 2384 1778
0.01 0.157  10.853  4.087 1.605 0779 0814 4.253 2.080 0.800 1.527 2.780 2,841 2117

*. ** significant at 0.05 and 0.01 levets of probability, respectively.
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