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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 needed to develop high 
Yielding cotton cultlvars Thirteen cotton lines [Kar. G 89, G 87 G 70 PIrr18 E2 G 85 U; 
84 x (G 74 x G 68)). G 76, (G. 89 x Pima 56) G 86. (G 77 x Pima 55). G 4::' ;",d C 22,) 
as females and tt1ree testers (G. 75, 5uvin and Pima 56) as males were crossed 'n a l,ne x 
tester mating system F': Sakha Agric Res Sta in 2006 season Sixteen genotyoes and 39 
i=, hybnds were sown In a randomized complete block design with three replications al the 
same station in 2007 season T~E results If1jlcated that the mean squares of genotype~ 

parents and crosses were slgnlf,cant tor ali trle studied traits Also tne results clea~ed tr:d~ 

no one of parents was superior good gene!;:" combiner fo; ali the studied traits However 
the testers or Co 75 i. 'lC 5uVIrl were good cnrnbine r for Yield and its cornponents ani\'. WhilE' 
Pima 56 was good combmer for fiber trarts .<:\150 the lines Kar G 85 and G 89 were good 
combiner for Yield and yield components and G 77 x Pima 56 G 45 and G 88 were good 
combiners for fiber traits 

The results alSO showed that no one ot 39 hybnds was good specific ano superror 
,:)i all the studied traits Also. the results Indicated that the most deSirable combinations 
were rG 77 x Pima 86. Kar x G 75. G 88 x Pima 86 and [(G. 84 x (G 74 x G 68) x Pima 
S6)] for yield and Yield components and (G 85 x 5uvII"! Pima 62 x Pima 56. G 86 X 5uvirl 
and G 88 x Pima 56) for fiber trails Meanwhile, line 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.MP. %) and the better parent (H s p%) was 
significant and exhibited desirable eslimates 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 
continuous process, information on combining ability of new cultivars 
remains important Desphande and Baig (2003) noted that through GCA 
and SeA variances were Important, the magnitude of SCA was higher than 
GC.A. indlcatmg the preponderance of dominant genes controlling number 
of bolls seed Index lint percentage. lint index and seed cotton yield. 
Cont~2ry to the above findings. Rokaya et al (2005) found significant of 
GCA and SCA suggesting the importance of additive as well as dominant 
genes nevertheless the ratio GC/vSCA was rather than the unity further 
ndlcating the preponderance of additive genes in the inheritance of seed 
cotton yield seed index and lint %. 

Thus. keeping in "iew the importance of combining ability of the 
pare"ts for various plant C laracters 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 MF:THODS 
The eleven Egyptian 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 S6), G. 86, (G. 77 x Pima 
56)' 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 S6 (American 
variety) were used to establish the genetic materials used in this study. 
Both lines 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. 
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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.lP). 
4. Lint percentage (L. %). 
5. Seed index (S.I). 
6. Lint index (L.I). 
7. Number of bolls per plant (No.B.lP.). 
8. Number of seeds per boll (No.S.lB.). 

B. Fiber traits: 
1 Fiber fineness (FF.). 
2. Fiber strength (F.S.). 
3. 50% span length (50% S.L.) 
4. 2.5% span length (2.5% SL.) 
5. Uniformity ratio (U.R. %). 

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 plant and number of seeds per boll Also. the lines G. 89 x Pima 56 had 
the highest values for seed index, line Index, 50% S.L. and 2.5% 5L., on 
the other hand the lines 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 S6 was the lowest in mean values for most of the 
stUdied traits 

Mean performances for crosses are presented in Table 3. The 
results inclcated that ri1e F. hybrid G 89 x G. 75 was the highest mean 
values for seed Gatton vleld per plant and lint cotton yield per plant with the 
mean .,alues of 88.27 and 3512 9 respectively., G. 87 x G. 75 was the 
lowest mean value for fiber fineness Also, G. 76 x Pima 56, G. 88 x G. 75, 
G 76 x Pima 5 f G 85 x C; 75 produced the highest mean performances 
for bali weight. lint percentage, seed Index and lint index. respectively. with 
the mean values of 290. 40.71 % 10.20 and 6.42, respectively On the 
other hand, tor 50% span If ngth and uniformity ratio it was found that l=' 1 

hybrid G 88 x Pima 56 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 results 
showed that the F. hybrids G 45 x Pima 56 and G. 76 x Pima S6 recorded 
the highest mean values with the mean values 34.60 and 18.85. 
respectively In addition for number of bolls per plant and fiber strength it 
could be noticed the F1 hybrid [(G. 84 x (G. 74 x G. 68)] x 5uvin was the 
highest mean performances, with the mean values of 11.57 and 347, 
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 results 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 yield 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 56) showed good GCA effects. 

For, fiber traits it could be noticed that (G. 70, G. 77 x Pima 56, G. 
45), (G. 77 x Pima 56, G. 45 and G. 8) and (G. 45 and G. 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 results 
showed that, the Pima 56 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 5uvin 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 EI-Disouqi and Zeina (2001). 

5pecific combining ability (5CA) effects are given in Table 5. 
Significant positive SeA effects were obtained for some crosses indicating 
the presence of a considerable non-allelic gene effects. On the other hand, 
the significant negative estimates of 5CA 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 S6) x 5uvin was the highest 
positive 5CA 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 56 for fiber strength, G. 85 x 5uvin for 50% and 2.5% span 
length and G. 88 x Pima 56 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 F1 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 S6 and G. 76 x Pima S6 
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 hybnds out of 39 F1 hybrids exhibited significant and 
positive heterosis versus their mid-parents. In this respect, the crosses G. 
76 x Pima S6 and G. 85 x Pima S6 showed the highest values versus mid
parents for the two traits with the mean values of heterosis 79.67, 63.07, 
76.15 and 7417%, respectively On the other hand, the lowest positive 
heterosIs were obtained by the crosses. G. 87 x Pima S6 for seed cotton 
yield per plant and G 88 x G. 75 for lint 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 exhibited the hlgrest posItive heterosis with the mean value of 
10.31% While, the Crof , G. 88 x Pima 56 exhibited the highest heterosIs 
versus mid-parent with heterosis value 11.80% for seed index. In addition 
the cross G. 85 x Pima S6 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 nurrlber of bolls per plant and number of seeds per 
plant it could be noticed that the cross G. 76 x Pima 56 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 results 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 S6 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), EI-Helw et al (2002), Laxman and Ganesh (2003), Tuteja 
et al (2004) and Panhwar et al (2008). 

The results of heterosis versus the better parent are presented in 
Table 8. The results cleared that the crosses G. 76 x Pima S6 for boll 
weight. G. 89 x G. 75 for seed cotton yield per plant, G. 85 x Pima S6 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 S6 
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 S6 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 S6 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 S6 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 S6 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 results obtained by Laxman 
and Ganesh (2003); Tuteja et al. (2004); Samreen (2007) and Panhwar et 
al. (2008). 
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Table (!LMean _sgtJare~_()Ly!~~<!,_~_ldcomponents and fiber traits 
S a v d F __.. _ __------"le~n_d yield compo,,-enls Iraits _ 

. BW S.C.YIP. L C YIP L% S.L LL BIP. No. SIB F.F 

-- - - Fiber Iralls ~ .-. 

Ts-so%ST2:5%'5-L UR% 
Replications 2 0040 9284 1420' 0.353' 1.079" 0.319 3918" .. 6868" 0053 0243 2.217 2255 0816 
Genolypes 54 0 109" 58702" 9640" 7 640" 1 205" 0 859" 8843" 9473" 0 455" 0.978' 5.950" 6 168" 2993" 
Parents 15 0075" 43096" 6246" 2 838" 0 747"' 1 050" 5384" 5 473" 0 688" 0958 3.090 3981' 0921 
Crosses 38 0 121" 532 30" 91 22" 9 681" 1 042" 0666" 7821" 9518' 0355" 1001' 7218" 7.173" 3 889" 
Parenls vs crosses 1 0.124' 5007-2" 80234" 2 111 14268" 5 332" 998.42" 67768" 0724' 0 408 0.646 0736 00004 
Lines 12 0 119" 596.07" 107 56" 10 324' 0 377" 0 902" 8412" 2 830" 0 537" 0 573' 7 303" 7 532" 4 261" 
Tesle", 2 0 500" 44307" 15758" 64695" 2 305" 0 872" 20480" 61 870" 0949" 2 863' 31 554" 33940" 8 813" 
Line x tesler 24 0 091" 507 85" 77 52" 4J75" 1.270" 0 530" 6470" 8 499" 0.214' 1 059' 5.147" 4 764' 3 460" 
Error 108 0.020 30.57 4.52 0694 0.163 0.179 4.87 1 166 0.124 0.627 2082 2 174 1 206 

" .. si9nificant at 005 and 0 01 levels of probabilily. respectively. 

Table (2): The mean penormance of 13 parental lines and three testers for yield and yield components and fiber 
traits . 

Parents --
aw sc YIP 

-"""Jel a"-cJ.yield~C:>I11.P2I!,,"ts-'ralts - .- -- - ---. Fiber!!."!I. --5' ---R
LC Y.IP L% SL L L __~ !lIP No.§IEl......_£E ..£.~__~_% S_L~.2~,(, h ..LJ. ~~. 

lines 
Kar 2~ 5076 1895 3731 994 591 2016 1572 4 10 970 2540 3067 8277 
G 89 2~ 46 59 1598 3683 878 512 1825 14 69 407 963 268, 3223 83 17 
G.87 2M 48.04 1809 3771 10.07 610 1786 1681 343 1073 2659 3210 8317 
G.70 237 2969 11.62 3915979 630 1255 1410 380 "00 2658 3223 8243 
Pima 62 2~ 31.37 11 94 3806 966 5.94 1375 1336 267 1000 2511 3043 8247 ~ 
G.85 
G84x(G 74xG 68) 
G 76 

227 
261 
257 

4378 
53.12 
3322 

15 71 
1957 
1267 

3590 
3685 
3813 

8.69 
996 
9.62 

4.87 
582 
5.93 

1927 
2048 
1291 

1263 
1639 
1532 

363 
363 
377 

1067 
1067 
1153 

24 .•7 
2523 
2888 

2967 
3080 
3237 

8250 
8190 
8303 

)

9
G 89 x Pima S. 
G 86 

2~ 

2~ 

54 92 
6126 

2099 
2380 

3821 
3886 

1051 
10.08 

650 
640 

2158 
21 94 

1662 
17.21 

413 
457 

1067 
1003 

2727 
27.19 

3330 
3260 

8340 
83.40 )

G 77 x Pima S. 
G.45 

272 
267 

51.45 
60ge 

1888 
22 45 

36.70 
3682 

979 
955 

568 
5 57 

1893 
2284 

1683 
1611 

4.10 
307 

970 
983 

21.05 
2749 

3240 
3307 

8350 
83.13 

~ 
;:;' 

Tesle", 
G.88 2.~ 58.62 21 22 36.13 905 512 2459 1398 337 1027 2650 3213 8243 

;:0 
II 

<o 
G 75 
Suvin 

266 
261 

61 94 
72.43 

23 33 
2786 

3768 
3846 

973 
9.86 

588 
7.15 

2329 
2785 

1616 
1585 

4 13 
327 

1007 
1040 

2497 
2638 

3030 
31 73 

8240 
8310 

til 

Pima 51\. 261 58.53 21 36 36.50 908 522 2245 1503 3.67 9.53 27.42 3360 8160 'T1 

.j:>. 

" .. significant at a 05 and a 01 levels of probability. respectively 

o05 0 229 8 94 3 44 , 35 0 65 
0.01 0273 10.65 4 10 , 61 078 

LS.D 068 
082 

357 
425 

1 75 
208 

0570 
0680 

128 
1 53 

233 
278 

237 
2.82 

1780 
2120 

llO 
(") 

)
!!'" 

to 
o 

C/) 
llO 
0o llO 

'-D W 
llO 

0"
'-D 

til e



Table (3): The meCln periormance of F, crosses for ylF;ld, Yield ~~r,'.1l..?_nellts__and flb~~ l~~~~___. 
l'~ld ,1r>1 y, ... ld COfT1~r>enl'l lr,W'_ Fiber Irart.

CrO~5P' - AW- S C: YIP -"[ C '( /P c " 51 L' ~:Jo Brp --To siR - FF n 5o%sL 25%SL uR'% 
"k;ar -;-(f 75 - 2 "ij4 -87 30 j 1 i2 JR i,e; p. ;'] ~ ~)4 ~92 1~ 25 3- 20 ,023- 2478 . - 7987 i290 
G S9xG 75 ? 76 ~8 27 J';' ; i y,n 8 >0:':', 'j ~JB 11 ;'J 14 )8 J '0 11 37 28lS9 32 10 (I) 13 
C87xG75 S8.1S :'r' !' ',,~ ~"l 9 .,1'\ , "' 2~ ) ~ '.1 11 , 87 10 87 '5 J2 JO 9J 81 ~3 

G 70 x G 75 2 3J 5098 '~ ;, 1'11=,1 ,lilt./'; ; '; ;" gO 1240 37J 104) 272J J29J 8267 
P,ma 62 x G 7') 2 14 6627 2~ :q 1~ (] \ A 7') S -" 2812 12 62 3 J7 1020 2J 81 2913 8' 53 
G 85, G /5 no 71 )0 78 P-,Fi 4o·'J ~ , ") 4Cj «1 10 q7 1] gtt 363 10 olD 24 15 2957 8183 

'" 
,,' OJ "I . ~(G 84 x (G 74 -,; G F.A)) -.: G 75 , '8 717\ ;:>~ 'l.L\ 'l29/ , 1 31 320 1063 2800 334J Rl 10 

G 76 x G 75 725 44 JA Ii n J'1'1,' .' 1(j .. ,',~ '182 , \ 7 J 90 9 II!J ]) !U 2920 81 51 

68 "" 

') '" 

(G 89 .Plm8 5,) I( (; 7~ 2)J "Jl ',J i) 1.' , '} 21) 6.) 'J 8!1 3 70 104) 25 n JO ~ 8270\ " 
G ASxG 75 270 6467 2t! lq );''11 " 11 S" 1 9" , 5 16 '1) '0 9] 26 18 3187 828/ 
(G n x Pima $.) II: G 7'"; 6201 23 89 18 c,1 , J1 ~ 7e • , bJ 12 91 3 10 q27 27 43 3293 8J 27 
G 45 x G 75 '" 4668 ,:, ')9 \JI',11 , SS 523 n07 11 40 J17 6317212 2l <45 JJ 00'0 "" 
G 88 x G 75 225 5671 27 16 40 71 017 sn 2968 J 5J 1093 27 71 JJ 00 8J 9/12 " 
Kar x Suvln 250 7630 3161 4t) 5<1 8 S.: \ 89 3068 1283 19J '0 <47 26 <48 J' 8/ 8J 0/ 
G 89 x Suvin 257 65 16 (t! /9 Jtl '15 8% 5« 2') .u 14 11 , 00 970 258J 31 <40 8227 
G 87 x Suvln 2 37 6082 (J ~O 38 ' fl 9 05 S 59 25 58 132<4 3 '0 960 25 J7 31 27 81 13 
G 70 x Suvln 231 4S 3' \ ~ 42 JB 41 8 35 \ 2' 1963 '1 86 J 5J 1117 28 '0 JJ 80 e363 
Pima 62 .. Suvln 261 767J ']8 )7 :'.696 527 19 4) '4 n JD 1037 27 2e J267 eJ SO,,, 
G 85 x Suvin 256 IS 2J 28 80 37 7~ 888 \ J9 2n8 14 16 J JO 1; JJ 2J J2 285J 81 77 
((G 84 x (G 74 x G 68)) x Suvln 2 J5 81 52 3272 40 15 119 \ 29 )4,0 l' 09 J47 '1 57 262' J, 67 828J 
G 76 x Suvtn 25J 6052 21 \5 )S iF, ," 5 • 2 2171 13 72 J 17 1057 25 ,. JO 9J 8160 
(G 89 II Pima SII) II: Suvln 25' 61 80 24 59 396;' 811 5 9' 2456 1) 52 J 90 10 1) 2491 JO 7J e103 
G 86 x Suvin 267 68 lq 2(; 12 38 :\ I 9 J9 5 8' 2\ 88 , l:, 47 , OJ 10 BO 2637 31 e7 8277 
(G 77 x Pima Sill x Suvln 267 5243 lq96 18 35 915 5 83 '9 52 , S 42 , 90 913 27 <40 JJ 10 8270 
G <45xSuvin ~ 246 7287 :7629 36 19 9 17 \ 2' 2968 1<437 J JJ 10 <40 26 10 31·0 829/ I~ 
G 88 x Suvin , 5J 47 73 17 79 37 37 8 7\ 524 1886 , 383 J 57 1050 25 lJ JO 67 8' 9J 
Kat x Pima ~ 245 49 16 1782 3624 9 27 5 27 2004 1<4 <49 J 60 1023 2805 JJ 30 8"': 23 ,;;> 
G 89 x Pima S~ 266 61 22 21 06 J764 9 62 \ e, 2308 1596 J \7 96J 28 11 JJ 70 83 <40 r3.
G 87 x Pima So. 2"" 65 18 21 90 33 5 ~ 602 , 5S is 74 , 5 19 J 67 10 27 27 <48 JJ 1) 829J 
G 70 x Pima Se 132 'J 92 1560 35 52 9 '.'5 5 J1 1898 1440 J 87 9 J7 2656 J250 eI 73 r. 
Pima 62 x Pima ~ 281 52 OJ 1879 3610 q 01 ; 00 18 S3 1589 J \J 1011 27 8J JJ 80 e23J 
G 85 x Pima Se 260 8J 42 32 28 38 71 9 91 S 27 32 10 1584 J 9J 1007 2611 31 17 8377 
(G 84 x (G 74 x G 68» x PIma S... 26' 4370 1 t! 17 3) ~J 9it 47{ 167') 1591 , 10 10 \0 2S 16 JO 90 e 1 37 'J' '" 

~ 

G 76 x Pima Se 290 8242 19 97 J" 3J '0 ill 5 In is 37 1B 85 390 '03D 28 18 J387 8J 0/< (G 89 x Pima ~) x Pima Se 22B 7043 :7S 90 31; 7J 9 12 ; 30 3D 89 13 18 J 80 970 27 91 33 73 82 n 
~ G 86 .. Pima Se 2 \7 5' e6 1927 )7\) 7 85 4SJ 2022 '269 • 00 9' J 25 J6 J1 JJ 808/ -r 

(G 77 II Pima S,,) II: PIma Se 266 4033 1503 ]7 29 866 5 '7 1'5 i4 1445 J 87 9 7J 28 '5 JJ B3 838/ r, '" 
G 4S x Pima ~ 268 51 21 17 42 1<401 8 B8 • 58 15 70 J 50 1077 295/ J4 eo e5 <47 

-4 19 " ;p.G 88xPima~ 278 7578 3769 10 14 614 27 30 1755 J 57 1100 2959 3430 1182728 "" --. rn- LSD 005 0229 894 J« 'J' 065 068 J \ 7 1 75 057 128 2 JJ 137 1 78 
001 0273 1065 • '0 , 61 o 18 082 42\ 2 De 088 , 5J 278 282 212 r.r---- CJ 

t-J ':r 
0 t.: 

0 a:;
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Table (4): General combining ability effects of the parental genotypes rimes ,1(j testers) for yield, yield components 
and fiber traits. 

_"",,,,,_=~-=---c,..-oY'o'le~l,,d-,,an.~Yield l?O"""ponents (.r~fts Fiber traIt! 
Parents B W S C Y IP L C YIP .. lc~. _~~ s ,~.~ L '_ NO:_ElI~ ~'iO 5~ £:.£..__::-~£~_'':: ~O'l(,~I=-U~_"--_lJ1l_~ 

I,.lnes 
Kar 0099' 7746" 3 502" 0785" 
G 89 0170" 8 378" 3 775" 0781" 
G 87 -0124" ., 721 -2 "I" ·2213" 
G 70 -0.160" ·18438" -6306" -0 194 

Pima 62 0089 1 838 0234 -0685" 
G 85 ·00" '3809" 6 098" , 276" 
G 84 x (G 74, G 68) -0 "9" 2472 0795 -0709" 
G 78 0063 ·073' -0270 0480 
G 89'l( Pima 5e ·0123" 3 852' 1 992" 0898" 
G 88 0.148- ·1599 -0623 0086 
G 77 x Pima 5e 0049 ·11 583" .4255" 0357 
G 45 -0060 -6 252" ·3449" 1 7 46 •• 

G 88 0.020 0227 0618 0885" 

L S.D 005 0093 3649 , 403 0550 
DO' 0.1 " 4350 1672 0655 

Teste", 
G 75 - lle" 2 017' 1 289" 0865" 
Suvin 0011 1874' 1027" 0615" 
Pima 50 0.107" -3.89'" ·316" . 480" 

LSD 005 0.D45 , 753 0674 0264< 0053 2090 0.803 03'5e- 00'
 
" ,. significant at 0.05 and 0.0' levels 01 probability, respectively
 

~ 

N
 
0
 
0
 
'-0 

-..I 

0067 o 119 154" o 177 DOll ·0078 ·0067 ·032' 0836 
a 039 0'95 1404 0803' 0089 ·0 153 0373 040' 0169 
0064 0449" 059' -015' -0356" 0142 ·0448 ·0221 -0797" 
0100 0'24 5167 , ~2r' 0144 ·0064 0796 , 012' -0086 
I) 121 0247 o OFlQ 04 1 2 0222 ·0161 -0'97 ·0133 -0309 

'} 434 U a 584" , 648" 030' 0056 0147 .1974" 2 244" -0375 
0043 0207 2 ADS" -0572 0022 05'3 0039 0001 ·0 '31 
o 30~- o '23 I 370 0036 0089 -0120 -0756 0668 ·0688 
a 062 0270 3022" ·0834' 0233' ·0298 ·0490 ·034_ -0597 
0238 0119 ·1977 0429 0522" 0002 ·0531 0377 0864 
0048 o 120 -4809" 0249 ·0344" ·0276 1 155" 1 223" 0447 ;;. 
0087 

0334" 
·0 442" 
0424" 

1 718' 
·0058 

-0190 
0480 

-0 233' 
0011 

0202 
0425 

1205'" 
0972' 

1012' 
0856 

I 103" 
1292" 

9
a 268 
a 317 

0279 
0333 

1456 
1736 

0713 
0850 

0232 
0277 

0523 
0.623 

0952 
, 135 

0973 
, '60 

0725 
0_ 

>
~ 
n 

a 138' 0114" 1 907"' 089" 0'03 0224' -05 19' 594" -0092 
o 14]· 0055 0636' 0291 ·0077 0018 0520' -0461' -03".' ;;l:: 
a28'" 189" ·542 13eO" 0180" . 3D'" 1 039" , 07S·· , 456 "" '" o '28 0\34 0700 0342 0111 0251 0458 0467 0348 
o 152 0160 0834 0406 0133 0299 0545 0557 0415 i;; 
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Table (5): Estimates of specific combining ability for yield, yield components and fiber traits. 
Fro.r ttaII_Cro.... --SW-SCV.II' LC ::;,Jd .n~Jd_~J>E""-~~¥T--- ~NO~ nr- ffH ---r~ loV;TCH1ji; ~i.- D1f1ji; 

~5 0358" 1416" 50S" 0669 -~----:Qi43--'-'4-~21~----0275 ·---~301 -------=-, 1.-0 +-'--=1217-- ----:0-408 
G 89)( G 75 -0 lOB 3 SO 250·' 1438'" -0117 0269 316" 1 069 04)2' 0 078 0563 0870 003' 
G87xG75 ·0251" -1787" ·72.. •• -0770 0089 ·0'26 --"30- 1076 ·OtS7 0223 0527 0547 0377 

uG70xG75 0227 1470" 618" 0 .. ,5029, 0078306 0849 .('J153 09,0· 0330 0294 0292 
Pi"'862xG75 ·0"2 -826' -389" -1048" -0028 ·0280 193 ·04'8042' -081t -0522 0519 -0303 
G85,G_75 -0"5 -644' 228063' 0317 0338 112 -02)3 -0268 ~299 o 192 0225 0010 
(G. 84, (G 74, G 68)), G 75 -0038 -512 -285' -\ 6"" 0168 -0.272 -1 " 0163 -0242 0399 -0219 ~255 ~o.c1 

G_ 76, G.75 -0018 -250 040 2073- 0 143 0537' -08. -0318 -0 034 ~ 722 ~ 1&4 -D 030 -0489 
(G. 89, Pima S,), G 75 0056 762" 2 45' -{) 402 -03" -0265 235 -0045 0276 0323 0384 02BO 05'0 
G.86'G75 0131 223 084 023000890010 -017 0599 0'25 ~113 0447 0516 0081 
(G17xPimaS,)xG75 -0022 ·330 ·,,8 0281 -0394 -0171 118 (1733 0'01 0767 1 326 , 070 , 320' 
G 45, G 75 -0 108 1 08 0 34 05' . 0.483' 0 V' 1 35 0 134 -0024 -0854 1773' -.586 ·'401· 
G 88,G 75 -0128 -076 -022 0121 -0028 OO'b 099 -0717 0 125 ~249 '980- ·2139 -0830 
Kar. lC 5uvin 0009 985' 3 zr' ~ 678 &-264 0011 331'" 0632 -013.4 0064 1490 '281 , 4og· 
G 89 x Suvin 0119 _90g u 30'" 0 557 -b 236 -0027 --.t 35'" 0085 0009 0186 0489 0858 -0579 
G87x5uvi" ·0068 ·770" ·24'" 0620 0168 0279 ·192 -0286 0114 -0557 01« 0405 -0663 
G. 70 x 5uvin 0095 ·263 2 20 1 833" ·0 397 _0692 0 

-, 74 0 136 -0245 a 722 -0 688 ~ 74' -0258' 

Pima 82 x Suvin 0009 103r' .462" 1212- 0229 0413 366" 0149 0132 ~165 OS« 0 336 0921 
G.85,Suv;n -0084 405 058 -0855092"· 0359 292· 096-< 0286 ~490 2 052" 2 027" , 159 
«G. 84 ,(G. 7.. G 68», SuV'n -0040 '4 00·· 7 02'· 253B- -0914" -0005 592" 2 057"' 0 045 0589 0293 0 148 0564 
G. 76 x Suvin 0 12.4 ., B 05" 7 59 00 1 683"' -0 007 -0354 885 0 1 093 0322 ·0099 2345' ·2175" 1723• 

{G89xPimaSe)xSuvln -0193"' ·200B·o 71B" 0873 .1497"0 0721" --606" 3387" 0347 ~657 , 388 -, 539 0419 '
G.86,Suv;n -0042 -380 .'49 -054' 0209 0041 -089 -00380412' 0322 0013 008' --0114 
(G. 77, Pima 50)' Suv;n 0235" 2387" 8 67" -0331 , 238" 0679- 6.95" 3425" 0 065 0335 1375'458 0532 :> 
G45,Suvin 0074 -020 -003 ~049 0209 0106 ~84 075900030121 -D 274 -0562 0826 9G8B,Suvin 0'25 -710' -23' 03980004 0138 ~44" 0834 0177 -0033 -D585 ~441 ~ 789 
Kat.• Pimas, ~198' 730' 234 -0350 -0.2'3 -0244 5.07" -'393' 0179 -0088 0859 1 003 0'44 
G 89, Pima S, 0173' 1 80 -0 16 ~ 726 0.395 0072 -1 28 1807- 0247 0321 0727 0638 0859 :> 
G. 87, Pima 50 00,0 474 , 84 -0093 0784" 0 454 1 88 1 322' 0021 0.334 0922 0726 1031 ~ 
G.70,PimaS. -O'B3' -582 -'67 0.8'9 -"80- -0525' -060 -3128" ~268 ~654 -1650' -13601 -1690- ?i. 
Pima 62 I(Pima Se -0118840·· 297" ..Q39.4 0193 0016439·' +0260 0020 0.932· 0289 0305 0'48 
G. 85 x Pima S, 0112 -103 -069.0317 0459 02" -1651449- -0245 ~8S5 0260 0359 -0147 ;;0 
(G. 84 ,(G 74, G 68J)' P,m. S, 0006 -7 37' -228 0711 -065r -0227 -275' -, , 88 0265 -0077 ~ 549 -0664 -0001 ~ 

G76xPimaSe -0183' 1226" ·413" 0853 -01'2 010B .3.45 0 1338· ·0064 ~213 0262 0 583 -0608 ~ ' 

~(G B9 x Pima S,l I( Pima Se 002B 14 08 .4.B3'· -0387 0413 0150 542·· 0841 0'077 ..Q 266 -1090 -1097 -0539• 

o< G. 861( Pima S. 0155 ., 82

0 

-070 ·0.465 -0 301 ·0258 -197 0497 ·0 013 O-tl9 0828 0514 1 144 ." 
(G 77 x Pims S,> l( Pima S. ·0149 129 137 1251·· 0'12 02.47 249 1298' 0 080 -0101 075' 0938 0003 co 
G45ll:PlmaS. 0002.1755 0 .773" .1832 0 -0.430068.4" ·705" ·0383 0088 0389 1824· ·'508 ·1 758" r>' • 

G.88ICPlm~. 0152 ,e26'~ _ 836 0 

' 05BO 0543' 0437.456" 1881" .,0168 0490 1 07' 0569 , 755" 
.j:>. ~005 -----. -"il161------.---J21---243Q- --0952" 0'461---0484 ---252) Till- .~-0l0!-- .~ 1885 -,m :> 

00' 0'92 7534 2.896 , '35 0549 0577 3007 , 47' 0479 1079 1 Il66 2009 1498 ~ 
" .. !ignif'icanl.' 0.05 snd a 01 level! 01 probsbility, respedlvely (/l 
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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 SW S.C.Y.lP. L.C.Y.IP. L% S.I. L.!. No. No. F.F F.S 50% 2.5% U.R. % 

SIP. S./8 Sol SL 

Lines 31.06 35.36 37.24 33.68 11.41 42.79 33.97 9.39 47.79 18.10 31.95 3316 34.60 

Testers 21.70 4.38 9.09 35.17 11.64 6.89 1378 34.21 14.06 15.05 2301 24.90 9.22 

Lines x testers 47.24 60.26 53.67 31.15 76.95 50.31 52.25 56.40 38.14 66.85 45.04 41.94 56,18 
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Table (7): Heterosis relative to the mid-parents for yield, yield components and fiber traits. 
Cros,e, 

Kar. x G. 75 
G 89 x G 75 
G 87 x G 75 
G 70xG 75 
P;ma62)( G 75 
G 65 x G. 75 
(G 84 x (G. 74 , G 68)) x G 75 
G. 76 x G. 75 
(G 89, P;ma 50) ,G 75 
G 68 x G. 75 
(G 77xPlma5o)xG 75 
G 45, G 75 
G 8ex G 75 
Kar )( Suv;n 
G 89 x Suvin 
G 87 x Su,,;n 
G 70)( Suvin 
Pima 62 )( Su.... in 
G 85)( Suvin 
«G 84)( (G. 74)( G 68»)( Suvln 
G 78 x Suvin 
(G 89 x Plm. Ss) x SUYln 
G BB x Suvtn 
(G 77)( Pkn. Ss) x Suvin 
G 45 x Suvin 
r. 88 x Suvin 
Kar JC P1m. S. 
G 69 X Pima 50 
G 87 x Pima 50 
G. 70 x Pima 50
 
Pima 62 JC Pima S.
 
G 85 x Pima 50
 
(G. 84 x (G. 74 • G. 66)) x P,ma 50 
G 76 x Pima 50 
(G 89 x Pima 50) x P;ma 50 
G 88 x Pima 50 

-" 56' 
-482 -'342 -'467 -'.46 

(G 77 x Pima 50) x P;ma 50 
G 45 x Pma 50 

-006 
'.58 

-26.42
-'430 

·2526" 
·2046' 

1.68 
-722

G 88 JC Pima S, 10.48 29.~" :\4.08" 3.79 

l5.0 0.05 0.280 10947 4209 1649 
0.01 0.3~ 13.046 5017 1.968 

•• slgniftcant at 0.05 and 0.01 levels of probability. respectively. 

__ .'!:.teld .nd~ com~'!~~'!.l!!.~' Fiber Irada 
Bw 
952 
458 

·'698" 
·729 
·443 
-669 

·17 :\4" 
·'396" 
-'067 
-096 

·'407" 
·2056" 
-" 42' 
·247 
·335 
-1047 
·724 
764 
465 
·965 
,225 
·276 
., 24 
03' 
-8.89 
053 
-429 
1.2' 
-4.04 
-6.64 
'6']" 
6.77 
O. '3 
'217' 

5 C YIP 
5<193" 
6266

6 10 
11 27 

42 OS" 
3468" 
2465"· 

672 
17 82 
496 
9 36 

·2405" 
'066 

2387"' 
949 
097 

-11 27 
4785-
3' 19-
2986" 
1457 
-295 
2.0' 

-'535 
924 

-27 16" 
-'0.03 
'8.48 

2233" 
-044 
15.75 

63 or' 
-2'.72
7967" 
24 '6

.~ C Y.IP 
595'" 

7
 
78 '"
 

:2 42 
1278 

4265" 
4786" 
2375" 
., 56 
n 44" 

3 '9
 
'320
 

·23 16"
 
219-4'
 
3076"
 
1309
 
096
 
11 76
 

4256"
 
3220"
 
37 q1'· 
1422 
068,,, 
101 59 
45' 

·275'" 
-" 56 
2352"
 

, 1 05
 
·541
 
'286
 

7417··
 
-2783"
 
76'5"
 
2232'
 

~ % 
3.8'
 

6 ]4"
 

·798
050
 
037
 

9 99"
 
·069
 
533"
 
390
 
086
 
H'
 
, '5
 

1031'·
 
7 02"
 
.06
 
025
 
-, 03
 
-3 .. ,
 
, 57
 

662"
 
-009
 
335
 
-069
 
207
 
-3"
 
022
 
-160
 
2.66 

-942
~.09-

·3.17 
6.94" 
-7.75
-253 
-'55 

.1 
-'063" 

-7 " 
·626' 

·"26" 
·'025" 

2 6' 
., 20 

·2664" 
988" 
9 OS' 
687 

.1027" 
~ -, 

-127'·· 
.495 
·917' 

·'496" 
·780 
·424 

·2040" 
·1017'
·'250" 

·579 
·482 
-550 
-746 
-2.S4 
774 
-5.82 
228 
~ 91 

11.74" 
-320 
9.09' 
-894 

-1806
-820 
~ 89 

11.90" 
0.800 
0.953 

_ II 
·608 
326 

·'9 '5" 
·'054 
·976 

'958
·228 

·2006
·404 

·'02'" 
-, 3D 
·865 

'3 :\4
-962
11 36

'560" 
2256" 
·'95'" 
·'024" 
·184' 
-17 to" 
-'339" 
-'367" 
-904" 
-'606" 
-'457' 
-5 JO 
'245 

-1933
-773
-'028
24 :3
-1450

450 
-945" 
-2025

-508 
.1512
16.n
0836 
0.9D8 

No BiP 
3770" 
5262
26 '3"' 
2223" 
5269" 
4554
5066

946 
3206
604 

27 oe
~.3''" ..~ 

i7 IS

'037 
'23<4 
-262 

414S·· 
26 63" 
43 Sg
'632 
-065 
3 95 

-'857 
17 06 

-2607" 
-5.D7 
13.36 

27.67
644 
236 

5386
-2198' 
60.45
4030
-192 

-26.35" 
-15.54 
16.04 
4.370 
5.209 

NO:"~r--

-435 ·22 27' 
-880 -17 07'
 

·2038" -2423"
 
·'807'- ·588
 
'450' -098
 

·'0 "
 ~44 

-'8 '9" 1760 
·3919- .' 27
 
·2'62" ·'046
 
·91. ·268
 

·2' 7'" 2470"
 
·2936" ·'204
 
·'967" ·578
 
·'870" 6 79
 

·757 909
 
·1889" .746
 
·2076" 000
 

, '3 562
 
-054 ~ 35
 

·31 lB'· 046
 
·'1 97 -995
 

.187'" 5 4'
 
-637 296
 
·56' 2' 27' 
·'00.; 526 
·733 7.54 
-572 -730 
744 -778 
-461 3.29 
-, 12 357 

1158 
'457 7.76 
129 1233
 

2423" 4 93
 
-'681" -256
 
-2129- -283 

• -928 -556 
082 398 

2'.02" 1.42 
2140 0.697 

" 95 

2.550 0631 

~s 

354 
'540 
4 49 
·095 
, 68 
·'61 
257 
·895 
064 
87D 
'3 lID 
853 
754 
4 15 
·3 .6 
·9'5 
436 
'63 
760 
96' 
-274 
3 60 
57' 
-713 
280 
'6' 
14' 
052 
'32 
-877 
352 
-0.33 
398 
-222 
-398 
-358 
'22 
,,'D 
11.11 

'.561 
1.68D 

50% S l
 
-'81
 
308
 
, 79
 
564
 
·49'
 
·229
 

" 56"
 
·803 
~ 38 
o 3D 
5 45 
466 
768 
2 3' 
·286 
-420 
614 
596 
·627 
1 69 
-52' 
-6 d. 
-, 53 
255 
-311 
~98 

621 
381 
, 75 
-'6' 
599 
054 
~ 4) 
371
 
, '4
 

-7 19
 
335
 
772
 

D.74
2657
 
3405
 

25%SLU~% .... 038
·202 
267 042 
088 , '5 
533 030 
-4 oe , 09 
, 39 ·099 
944 , 69 
681 ., 39 
~ 09 ·024 
o 6D ·028 
5 05 038 
4'5 o 48 
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214 0'6 
., 62 -'04 
·2 ()<I 24' 
506 , 05 
509 067 
·706 ·1 25 
, 26 040 

·348 ., 77 
·548 -268' 
·093 -058 
322 -072 
-296 -018 
-397 ., 01 
363 24D 
236 '23 
088 067 
-127 -035 
5.57 0.37 
-146 2.0ll 
~04 -0.47 
268 0.91 
065 0.32 
-5~ -106 
.92 135 
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Table (8): Heterosis relative to the better parent for yield, yield components and fiber traits. 
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