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ABSTRACT

Two experiments were carried out at Sakha Agriculture Research Station,
Cotton Research Institute, Agriculture Research Center, Egypt. The aim of this
investigation was to study heterosis and combining ability for the most important traits
of cotton (boll weight, seed cotton vield, lint yield, lint percentage, number of bolls per
plant and seed index). Eight cotion genotypes 10229 x G.86, G.45, Pima Sy, Suven,
TNB, CB.58, G. 70 and G. 938 were crossed in half diallel mating design in 2011
season to obtain 28 single crosses. These parents and their respective 28 F, crosses
were svaluated in two planting dates {(April and May) in a randomized complete blocks
design in 2012 season.

The results obtained could be summarized as follows:-

1-Highly significant mean square values were obtained for genotypes, genotypes x
dates, parents x dates, crosses x dates for all the studied traits.

2-The best general combiner for most of studied traits was parent (10229 x G. 86).
Also the best general combiners for most of studied traits were crosses (10229 x G.
86) x Pima S, G.45x G.70, CB.58 x G.70 and CB.5B x G.93

3-The parent (10228 x G. 86) had the best general combining ability for boll weight,
seed cotton yield, lint yisld and lint percentage under two sowing dates and their
combined.

4-The crosses CB.58 x G.93 and G.45 x G.70 showed highly significant desirable
specific combining ability for boll weight, seed cotton yield, lint yield and number of
bolls per plant at two sowing dates and their combined.

5-Positive heterotic effects relative to the mid-parent were found for most of the traits
in the crosses (10229 x (.86) x G.45, G.45 x Suven, G.45 x G.70, TNB x G.70 and
C.B 58 x G.93. Also positive heterotic effects relative to the better parent were
found for most of the traits in the crosses (10229 x G.86) x TNB, G.45 x Suven and
(.45 x G.70 over two planting dates and their combined.

6-Dominance effects were important in the inheritance of boll weight, seed cotion
yisld and number of bolis per plant traits. The additive gene effects contribute the
major portion of gene pool for lint yield, lint percentage and seed index traits.

7-Heritability estimates in narrow sense were low to high for alt the studied traits,
ranged from 32.17% for seed cotton yield to 91% for boll weight for the combined
data.

8-From these results it could be concluded that the crosses CB.58 x G.93 and (.45 x
G.70 appeared to be promising for late-planted tolerance therefore could be
exploited in breeding program aiming to improve late-planting tolerance.

INTRODUCTION

Plant breeders are looking for desirable genes and gene complexes,
and identification of promising individuals is very important in any breeding
program. Diallel mating design is one of the tools which help the breeder to

identify the potential genotypes and the promising recombination procedure
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by combining the parental individuals through GCA and SCA. In diallel mating
design the parents are crossed in all possible combinations to identify parents
as the best / poor general combiners through GCA and the specific crosses
combinations through SCA. In combining ability, the entire genetic variability
of each trait can be partitioned into GCA and SCA as defined by Griffing;s
(1956), they stated that GCA effects a administer the additive type of gene
action whereas SCA effects are showed due to genes which are non- additive
(dominant or epistasis) in nature reported the importance of non-additive type
of gene action for differeri cotton traits. (Abd El- Bary et al, 2008 a, Abd El-
Hadi et al, 2005 a and b, Allam, 2003, Anisa et al 2004 and Basal and Turgut,
2005) However, El-Adly et al (2006), El-Debaby et a/ (1997), Hemaida et al
(2006) and Igbal et al (2005) stressed upon the appreciable degree of
variance due to GCA and cleared that the mean square due to GCA and SCA
were highly significant however the genetic variances due to SCA were
greater than GCA for the yield traits showing the non-additive gene action.
This study was carried out to study heterosis, gene action and combining
ability in some cotton crosses under different environmental.

MATERIALS AND METHODS

The present investigation was carried out at sakha Agriculture
Research Station, Cotton Research Institute, Agriculture Research Center,
Egypt, during the two growing seasons of 2011 and 2012. Eight parents
genotypes of wide divergent origin were used namely 10229 x G.86 (P,) ,
G.45 (P,) , Pima S1 (P3), Suven {(P,), TNB (Ps) , C.B.58 (P¢) , G.70 (P;)} and
(.93 (Pg) were crossed in a half diallel mating design to produce 28 F1
hybrids in 2011 season. The F1 hybrids and eight parents were growing in
2012 season in two dates {April (conventional planting date) and May (late-
planting date)).

A randomized complete blocks design with three replications was used
in the two planting dates. Plot size one row, 4 m. long and 0.7 m. wide with
0.4 m. hill spacing. Hills were thinned to one plant per hill. The normal cultural
practices for cotton production were performed at proper time. Ten plants
were chosen at random from the middle row of each plot to estimate boll
weight (gm.), seed cotton yield (gm.), lint yield (gm.), lint percentage, number
of bolls per plant and seed index (gm.).

The otdinary analyses of variance for a randomized complete blocks
design were done according Steel and Torrie (1960). General and specific
combining ability estimates were computed according o Griffing;s ( 1956 )
method 2 model (1). The combined analysis of the two experiments (two
planting dates) was done whenever homogeneity of variance was not
significant.

Heterosis was calculated as the percentage of increase over both mid-
parents (M.P) and better-parent (B.P) of each cross as follows:

1708



J. Plant Production, Mansoura Univ., Vol. 4 (11), November, 2013

R -MP

Heterosis relative to mid-parent (M.P) % = M.P x 100
F -B.P

Heterosis relative to better parent (B.P) % = B.P x 100
Heritability was computed in both broad (H%,) and narrow senses (H?) as
foliow.

2 2 2
o ) + O
S x100 = — A2 2P x100
H2, %~ O Ph O°A + 0D + 0%
2 2
(o)
He % = 22 x100=———24 %100
O P Ca+0 p+0,
Where
sz % = Heritability in broad sense
H % = Heritability in narrow sense
G = Genetic variance

o%pn = Phenotypic variance.
o°a, 0°p and o’ are the additive, dominance and environmental component of
variance, respectively.

RESULTS AND DISCUSSIONS

The analysis of variance for all studied traits for all genotypes is
presented in Table (1). The results indicated that the mean squares of
genotypes were highly significant indicating the presence of real genetic
differences amang them. These results were noticed for all the studied traits.
The results also cleared that the mean square of parents and crosses also
highly significant for all the studied traits. Also, genotypes x date, parents x
date and crosses x date mean squares were highly significant for all studied
traits.

Mean performance for parents and all crosses are presented in table 2.
The results indicated that the highest parent was 10229 x G.86 (P,) for boll
weight , seed cotton yield per plant , lint cotton yield per plant , lint
percentage at the two planting dates and combined data with the mean
values of (3.55, 3.90, 3.73), (139.50, 149.73, 144.61), (56.97, 59.26, 58.11)
and (40.80, 39.51, 40.15) respectively. While , the parent (P,)

G.45 was the lowest mean performance for the boll weight, seed cotton
yield per plant and lint yield in two planting dates and combined data, as well
as in combined data for lint percentage with the mean values (3.02, 2.84,
2.93), (101.08, 90.26, 95.67), (34.94, 30.00, 32.47) and 33.58 respectively.
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Table 1: The mean squares of efght parents and F1 for yield and yield components in two planting dates and their

combined data in half diallel hybrids of cotton.

Number of boll per

S.oV d.f Boli weight Seed cotton yield Lint yleld Lint percentage plant Seed index
sinlcom| d; | d, [Com.| d; d, | Com.| d, d, [Com.| dy | d; [Com.] d d; [Com.| dy | d2 |[Com
Replications 2 0.58"(0.79" 8462.4°16291.9° 1672.2°|1314.45 27.457|35.64" 363.27°[181.83 1 5.86"16.62
Dates 1 5.33* 3819.6* 1007.29 4474 2011.42 9.45
Ea 4 0.68 7377.13 1493.32 3154 272.59 6.25
Genotypes 35 | 35 [0.07[0.22"| 0.20°" | 1026 |1092.8°"| 1438.8" |194.42"° [ 167.41" [258.67 | .36 | 6.22°" [13,31*"| 75.33" | 76.26" | 93.22" |0.70" |1.24" | 1.27"*
Parents 7 | 7 [0:08]0.37-| 0.38" |1047.8°"] 1312* [1971.54"|200.01*| 285.09*" [ 430.7"° |13.91" (12.90"*|22.10""| 90.49"* | 29.12"* | 76.47* |0.80" |1.01°"| 0.96°*
Crosses 27 | 27 [0.067]0.13] 0.12" | 981.3" | 961.8" | 1164.2" | 186.8" | 124.89° (191.17°"| B.35" | 4.39" |11.03" ] 69.81"" | 90.34"* | 96.29"* |0.68"|1.34"| 1.30"*
Parent versus crosses 1 1 0.06"*)1.40*") 1.02* |2080.6**{3093.6**| 5124.1 [388.17**( 491.74"" | 876.85 | 4.61** | 8.09** | 13.33 ]118.31**| 25.88* | 127.43 [0.35° ] 0.05 | 2.06
Genotypes x date 35 0.08" 679.9" 103.17° 227" 58.37° 0.67°
Parent x date 7 0.09" 388.3" 54.30 a7 43.14% 084
Crosses x date 27 0.06" 778.9 119.52° 1.70° 63.86" 0.63
Parent versus cross x date 1 0.44"* 50 3.06 0.37 16‘7.7 0.34
Er 70 | 140 {0.005{0.007{ 0.005 44.5 341 39.3 7.05 5.03 6.04 0.25 0.35 0.30 5.11 3.88 449 loo7Tosa] o010

*, ** significant and highly significant at 0.05 and 0.01 probability levels, respectively, d, and d,, two planting dates.
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Table 2: The mean performances of eight parents and F1 for yield and yield components in two planting dates
their combined data in halt diallel hybrids of cotton.

and

Number of boll per

Genotypes Boll weight Seed cotton yield Lint yield Lint percentage plant Seed index

dy d, [Com.| d, d, |Com.| d d, [Com.| d, d, [Com.] d, d, [Com.| dy d, |Com.

10220 X G.86 _ [3.55 [3.890 [3.73 [139.50{149.73{144.61]56.97 |59.26 |58.11|40.80 |39.51 [40.15[39.26 |37.54|38.40 |11.79 ]10.86 {11.32
G.45 3.02 12.84 293 1101.08]90.26 |95.67 [34.94 130.00 [32.47]|34.53 [33.18 [33.85]30.55 [24.63|27.59 |10.49 {11.31 {10.90
Pima §, 3.05 [3.54 13.30 |134.58{136.55]135.57{50.36 [49.72 [50.04|37.32 [36.34 [36.83{43.94 [39.63]41.78 [10.73 |10.47 |10.60
Suven 3.12 |3.06_3.09 [105.90{113.59]109.75[37.87 141.03 [39.45]35.67 [36.05 |35.86/33.71 |37.08]35.40 110.94 [10.06 [10.50
TNB 3.19 13.52 (336 {145.34{130.44[137.89]54.22 |45.57 [49.90]|37.27 [34.86 |36.06{45.55 |36.93]41.24 {10.89 ]10.80 [10.85
C.B58 3.10 }3.21 13.16 |151.63|115.10]133.37[52.17 [40.94 146.55]34.37 [35.54 [34.95]48.83 |35.84{42.33 [10.99 19.71 {10.35
G.70 2.98 13.22 [3.10 _{120.43]96.80 {108.61]44.89 |31.92 [38.40]37.22 [32.84 [36.03]43.50 {29.4736.49 [10.26 |10.94 {10.60
G.93 3.07 12.96_|3.02 |115.66]99.96 |107.81]40.20 [35.08 137.64]34.75 [35.08 |34.91]37.46 |33.03]35.25 [11.59 [11.37 |11.48
nozssxceexces  [3.39 [3.51 [3.45 [147.20{129.80]/138.50]56.22 [47.26 |51.24]37.51 [36.31 [36.91]43.40 [36.85{40,12 |11.96 [11.78 [11.87
nassxaee xpmes. {3.31 13.85 13.58 |171.70/147.30/159.50/68.34 {54.81 [61.58]39.78 {37.16 [38.47|56.16 |37.47[46.81 [10.74 |11.56 [11.15
nozssxcee xswen [3.24 13.80 (3.52 [153.901114.16]134.03]61.30 |41.61 |51.45[39.77 [36.39 [38.08]47.54 {29.99[38.76 [10.94 [11.86 {11.40
nozsaxcagxwne 13,33 [3.86 13.60 |149.15[117.78][133.46{59.87 [44.33 152.10]40.02 [37.44 ]38.73]44.63 |30.42|37.53 [11.62 [11.95 [11.79
vozssxcemxcess |3.27 [3.66 [3.46 {141.86(130.27{136.07/54.68 149.35 |52.02]38.50 |37.78 [38.14143.34 [35,55[39.45 11.42 [10.73 [11.07
pozssxceeixcre  {3.30 [3.77 13.53 ]136.87[132.53|134.70|53.70 |51.39 [52.54(39.19 [38.70 [38.95[41.20 [35.16]38.18 {11.23 [10.56 {10.91
noasaxcesxces  [3.30 13.94 [3.62 [137.91[114.17]126.04[53.22 143.09 [46.16(38.53 [37.56_138.05[40.25 [28.92134.58 [12.22 |11.76 [11.99
G.45 X Pima 8, [3.05 [3.54 13,29 |126.14]128.48]127.31]|45.52 |46.14 |45.83({36.02 |35.80 |35.91]41.28 |36.20|38.74 |11.39 [10.61 {11.00
G.45 X Suven 3.03 13.47 13.25 [118.30]124.73[121.51]43.39 ]44.97 [44.18]36.57 [36.00 |36.29{38.93 135.90137.41 11.62 {10.74 [11.18
G.45 X TNB 3.08 [3.19 3,13 ]118.05]141.34}129.70141.94 [49.21 [4557]35.46 [34.79 [35.12]38.32.144.28[41.30 |11.01 [10.73 110.87
G.A5XC.B58 12.91 [3.59 [3.25 [107.47{135.12]121.30{37.06 |45.74 [41.40]34.42 133.78 |34.10[36.80 |37.58(37.19 |10.66 |10.18 {10.42
G.45 X G.70 3.14 13.65 13.40 }128.30]163.39{146.01]44.96 |57.00 [50.98{34.99 [34.87 [34.93]39.77 [45.69]42.73 {10.90 |10.34 |10.62
G.45 X G.93 3.00 J3.72 13.36 1103.24|125.84][114.54]356.07]|43.21 [39.64]34.85 [34.28 [34.57134.44 ({33.80{34.12 [11.25 |10.64 {10.95
Pima S, X Suven|3.12 {3.47 [3.29 {133.50]143.62]138.56(53.23 |54.19 |53.71]30.69 |37.70 |38.69]42.74 |41.40]|42.07 |10.73 [10.36 [10.55
Pima S, X TNB |3.24 [3.40 13.32 1165.19({132.94]149.06]61.99 [49.50 {55.75|37.51 |37.12 |37.32]51.20 [39.04{45.12 ]10.13 [10.46 |10.30
Pima S, X C.B58(3.03 [3.43 {3.23 1144.70{131.09]137.88]|53.01 |47.09 [50.05/36.52 135.82 |36.17]|47.71 |38.19]42.95 |10.66 |10.23 |10.45
Pima 8, XG.70 j3.17 |3.61 [3.39 [133.21(143.28]138.24]49.62 {52.99 |51.30|37.75 {36.90 |37.02!41.95 [39.65[40.80 [10.30 |10.16 |10.23
Pima S: X G.93 [3.13 {3.32 [3.23 }132.58]170.61]|151.59]47.33 [61.11 |54.22[35.61 |35.80 [35.71]42.18 |55.49]48.83 |11,31 |10.26 |10.79
Suven X TNB 3.06 |3.45 [3.26 1142.33135.07[138.70{51.71 [48.63 [50.17]36.19 [35.99 ]36.03|46.54 138.99({42.77 {11.07 [10.08 |10.5¢

Suven X C.B58 |3.07 [3.36 [3.22 {134.79]106.76]120.77|48.18 |39.21 |43.70]35.67 |36.68 [36.18143.78 [31.64{37.71 ]11.26 [8.96 110.1
Suven X G.70 _ [3.34 |3.37 [3.36_|124.56]114.26{119.41(45.94 [42.38 {44.13]36.79 [36.93 |36.86(37.02 |33.82|35.42 [10.43 {10.14 110.29
Suven X G.93 (3.08 13.26 [3.17 {145.93][110.99]{128.46]52.54 ]40.70 |46.6235.97 136.62 {36.28{47.29 |33.98]40.63 |11.22 |11.42 |11.32
TNBXGC.B58 1339 13.49 [3.44 |168.68]140.99]154.84|61.46 |49.39 |55.42|36.41 |34.99 |35.70|50.24 140.44145.34_{10.76 {9.82 {10.29
TNB X G.70 342 13.68 [3.55 [138.00{103.72[119.86}52.17 [37.70 |44.94]38.26 |36.31 [37.28{39.71 [28.01{33.86 [11.21 |10.35 |10.78
TNB X G.93 3.24 |3.25 13.25 |152.32]116.89/134.60{56.06 [41.13 |48.60{36.67 [35.08 |35.87]46.90 [35.86141.38 [11.59 [10.31 [10.95
C.B58 X G.70 [3.23 [3.39 {3.31 [111.09]111.95[111.52|40.43 |39.12 39.7736.27 [34.95 [35.61]34.19 |32.95|33.67 |10.67 [10.53 [10.60
€.B58 X G.93 3.39 13.83 3.61 ]163.05[159.14]161.09{56.26 {56.02 |56.14]34.49 [35.15 [34.82{48.19 ]41.55/44.87 [11.20 [10.94 [11.07
G.70 X G.93 3.17 [3.72 {3.44 [117.04{97.79 {107.41]43.15 |33.74 |38.47|36.82_134.53 [35.67[36.81 [26.33[31.57 |11.21 ]10.34 [10.77
LSD. [0.05 0.11 J0.14 10.12 ]10.84 19.49 1710.32 [4.31 [364 [4.04 10.81 10.96 [0.90 1367 [3.20 |3.49 [0.43 [0.61 [0.52

l0.01 0.15 {0.18 {0.14 {14.43 [12.64 |12.16 |5.75 ]4.85 14.77 |1.08 [1.28 [1.06 {489 14.26 j4.11 057 ]0.81 [0.61
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For number of bolls per plant the (Ps) CB.58 was the highest mean
performance in the first date and combined with the mean values of 48.83
and 42.33 respectively, in addition to, the G.45 parent (P,) was the lowest
mean values for the same trait with the mean values 30.55, 24.63 and 27.59
in the two planting dates and combined data, respectively. Also , the (Py)
10229 x G.86 was the highest mean value for seed index trait at the first date
(11.79), behind , the ( Pg) G.93 was the highest mean performance values
for the same trait at the second date and combined with the mean values of
11.37 and 11.48, respectively.

For the crosses, the results also cleared that, the (10229 x G.86) x
(.93 was the highest cross for boll weight at the second date and combined
data with the mean values of 3.94 and 3.62. Also, the cross (10229 x G.86) x
(.70 was the highest cross for lint percentage with 38.70 and 38.95. Behind,
the TNB x G.70 cross was the highest mean for boll weight at the first date
with 3.42g.

The results for seed cotton yield per plant cleared that the crosses
(10229 x G.86) x Pima S;, Pima Sy x G.93 and CB.58 x G.93 were the
highest crosses for first, second dates and combined data with the mean
performance values 171.70, 170.61 and 161.09 respectively. Also, for the lint
cotton yield per plant, the cross (10229 x G.86) x Pima S1 was the highest
cross in the first date and combined data with the mean values 68.34 and
61.58, respectively. Although, (10229 x G.86) x G.70 was the highest cross
for lint percentage at the second date and combined data with the mean
values 38.70 and 38.95%, respectively.

For number of bolls per plant the cross Pima $; x G.93 was the highest
cross al the combined data, but the lowest cross was G.70 x G.93 with the
mean values 48.83 and 31.57. Also, the cross (10229 x G.86) x G.93 was the
highest cross for seed index trait in the first date and combined data with the
mean values of 12.22 and 11.99. Behind, the cross (10229 x G.86) x TNB
was the highest mean in the second date with 11.95.

The estimates of general combining ability effects of parental varieties
were obtained for yield and yield components and the results are presented
in Table 3. The results indicated that positive general combining ability effect
was found for most of studied traits. The comparison of the general
combining ability effect of parent exhibited the parent 10229 x G.86 (P,) was
the best combiner for boll weight, lint cotton yield per plant and lint
percentage at the first , second dates and combined data. As well as, for
seed index at the second planting date. Also, the (P3) Pima S, was the best
combiner for seed cotion yield per plant and number of bolls per plant at the
second planting date in addition to for fint yield in the second date and
combined.

Specific combining ability effects (SCA) are given in Table 4. Significant
positive SCA effects were obtained for some crosses indicating the presence
of a considerable non- allelic gene effect. On the other hand, the significant
negative estimates of SCA revealed the presence of undesirable types of
epistasis in these combinations.
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Table 3: General combining ability effects of parental genotypes for yield and yield components in two planting

dates and their combined data in half diallel hybrids of cotton.

[ Number of boli Seed index
Boll weight Seed cotton yield Lint yleld Lint percentage per plant

Genotypes d, d, | Com. dy d, [Com.| d, d: | Com.| dy d, { Com. | d, d, {Com.; o, d; | Com
10229 X G.86 018" {027 ] 022 | 1028 | 464 | 746|703 | 3.92* | 548 230" [1.67*"] 1,98 [ 1.17 [ -1.40 | -0.12] 041 [0.61*] 0.51
G.45 -0.10 | -0.11 | -0.10 |-16.39" | -0.99 |-8.69 [-7.60" [ -1.76 | -4.68* [-1.30""|-1.157| -1.23** [.3.98° [ 0.7t | -1.63 ] 0.02 ] 0.18 | 0.10
Pima S, -0.05 [ 002 | -0.01 6.14 [13.13'"] 964 | 298 | 541 | 420 | 051 | 053 | 052 [ 259 | 353 | 3.06 { -0.29 [-0.13] -0.21
Suven -0.04 | -012 | 008 | -497 | -623 {-560] -1.80 | -1.74 | -1.77 | 0.01 | 047 | 024 [-094 [-0.58 ] -0.76 | -0.05 ]-0.21]-0.13
TNB 005 | 001 | 002 10.76 | 105 | 591 | 437 [ -0.01 | 218 | 0.32 | -023| 005 | 271 | 052 | 1.61 | -0.04 |-0.05] -0.05
C.Bs8 -0.01 | -0.03 | -0.02 6.01 064 | 333 ] 054 | -0.33 | 0.10 {-1.09""]-0.35 [ -0.72 | 206 | 0.38 | 1.22 | -0.10 |-0.50] -0.30
G.70 0.01 0.02 | 0.0t 869 | -7.86 |-827 -3.03 | -3.30 [ -3.16 | 0.20 | -049| -0.14 |-2.80|-249 | -2.64 | -0.31 |-0.12] -0.22
G.93 002 | -0.05 | 003 | 314 | -438 |-3.76 | -250 | -219 | -2.34 [-0.95° [ -0.45| -0.70 {-0.82[-0.66 | -0.74 | 0.36 | 0.22 | 0.29
LSD0.05 0.11 014 | 012 | 10.84 [ 949 [1032] 4.31 364 | 404.7 081 [ 096 ] 090 | 367 [ 3.20 | 349 | 0.43 [0.61 ] 0.52
LSD0.01 0.15 0.18 | 0.14 1443 [ 1264 [1216] 575 | 485 | 477 | 108 [ 128 | 106 | 489 | 426 | 411 ] 057 [0.81] 0.61

*, ** significant and highly significant at 0.05 and 0.01 probability levels, respectively.
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Table 4.Estimates of specific combining ability for yield and yield components in two planting dates and their
combined data in half diallel hybrids of cotton.

Number of boll per

Boll weight Seed cotton yield Lint yield Lint percentage piant Seed index
Genotypes d1 d2 | Com.| dt d2 |Com.! d1 d2 |[Com.| d1 d2 {Com.| d1 d2 |Com.}| d1 d2 [Com.
*

(10208 X80 X 0.15% 015 | 0.1 |"83%| 042 | 8.96 |5.70" | 058 | 261 |-0.37|-0.17|-0.27| 3.89* | 1.35 | 2.62 |0.46*| 0.34 | 0.40
(P99 X GE6I X pimal o0p | 005 | 004 |2030" | 287 | 1163 | 833" | -021 | 406° | 010 | -1.00° | -0.45 | 574" | -0.08 | 283 |-045° | 043 | -001
(10398 X C.86) X Suven| -0.06 | 045 | 005 | 7361 | 1081 | 140 | 607" | 626~ | 6.0 | D59 | 377~ 056 | a5~ |42 | *37 | 04% | 081" | 018
(10296 X G.56) X TNB_| 0.06 | 010 | 002 | -687 | .14.47| 1667 | -1.52 | 5206~ | 239 | 053 | 008 | 028 | -155 400~ 323 | 019 | 0.05° | 047

10299 X G.86) X C.B58! -0.06 -0.08 -0.07 -9.40 ~1.57 -5.49 -2.89 0.08 -1.41 0.41 0.49 0,45 -2.19 0.37 -0.91 0.04 +0.0. 0.01
{10299 X G.86) X 3.70 ~0.06 ~(0.02 -0.04 0.30 9,18 4,74 -0.31 5.08™ 2.39 -0.18 | 1.65** 0.68 .84 2.85 1.84 0.07 ~0.2 -0.08
{10299 X G.86) X G.93 -0.02 0.22*" 0.10 <4.21 ~12.66 -8.43 -1.31 -4.32* -2.89 0.30 0.38 0.34 -0.94 -5.22** ] -3.08 0.38 -Q.0€ 0.16
.45 X Pima S1 061 1 018 ] 007 | 1.41 | 1025 | =441 | 014 | 320 | 153 | -0.06 | 046 | 020 | 036 | -a24 | -184 [0567 ] 0.00 | 0.5
.45 X Suven 661 | 620" | 040 | 468 | 540 | 508 | 278 | 280 | 279 [ 089 | 072 | 085 | 154 | 039 | 057 10587 ] 043 | 035
.45 X TNE 0.06_| 019" | 012" [ 120 [ 147" | 151 | 485 | 5.30~ | 023 | -043 | 020 | 092 [ 271 [685" | 207 | -0.04 ] 10.05 | -0.04
G.45 X C.658 016" | D24~ | 004 795" | 880 | 412 | 688~ | 2.16 | 186 | 007 | 080 | 038 | 3.57 1 026 | 164 | 032 | -0.14 | 023
G5 XG.T0 0.05 | 0257 | 0357 | 18At" | 45.67~ | 92.04 | 559 | 1638~ | 10087 | -0.76 | 054 | 0.3 | 532 [10.31°| 7.862~ | 0.5 | -0.37 | -0.12
GAEXGH 007 | 0.89° | 0.6 | -12.20° | 464 | 3978 | B84 | 148 | 116 | 022 1 068 1 007 | 307 | 244 | 276 [ 6.1 | 041 | 0.30
Pima §1 X Suven 0.02 0.07 0.05 -2.65 10.15" 3.75 2.05 4.84" 3.45 2.29* 073 1.5 -1.22 2.26 0.52 0.01 0.05 0.03
’_I?_ima S1 X TNB 0.05 -0.11 ~0.03 13.31* -7.81 2.75 4.65° -1.59 1.53 -0.18 0.86 0.34 3.3g -1.21 1.09 ]-0.60**| -0.01 -0.31
[Fima 51 X C.858 0,00 1006 | 008 | 243 | 905 | 584 | 051 | 367 | 2.00 | 023 | 032 | 005 | 076 | 162 | 088 | 002 | 021 | 0.0
[Pima §1 X G.70 002 | 007 ] 005 | 078 | 1144 | 611 | 083 | 510" | 2.43 | 043 | 0.89 1 023 | 015 | 242 | 1.13 | 037 | 025 [ 021
Pima §1 X G.03 062 | 015" | -0.07 | -5.39 | 3508" | 14.047 | a16 | 1281~ | 483 | D2 | 024 | 083 | 185 |12247] 517~ | 0.8 | 0.48 | 0.16
Suven X TN 0.3 | 008 | 002 | 186 | 13.60" | 762 1 086 | 470 | 182 | 102 | 0.22 | 062 | 231 | 285 | 258 | 0.09 | -0.30 | -0.10
Suven X C.558 006 1001 | -0.02 | 123 114217 | 792 ] 057 | 435 | 248 | .12 ] 050 | 023 | 035 | 4327 -195 | 034 [067"] 032
Suven X G.70 G197 | 002 | 008 | 323 | 178 | 261 ] 076 | 168 | 122 1 030 | 088 | 634 | 144 | 0.65 | -0.38 | 028 ] -0.18 | -6.23
Suven X G.93 004 | 008 | -0.06 | 19.07" | 4.57 | 705 | 684~ | 1.05 | 289 ] 0.03 | 0.6 | 033 | 675 | 067 | 2.88 | 0.16 | 677 [ 0.30
TNE X C.558 G177 | 003 | 010 11695 | 12.73~ | 1485 | 655~ | 405 | 5.80~ | 040 | 041 [ 005 | 266 | 3.34° | 302 | 0.16 | 037 | 0.22
TNB X G.70 Q17" 0.18™ 0.18** -1.05 ~16.04"" -8.55 0.83 -4.67% -1,92 0.87° 1.06* 0.96" ~2.50 -6.14*" | «4,32*" § 0.50" -0.13 0.18
TNB X (5.93 0.03 -0.19** -0.08 9.72 -6.35 1.68 4.19 -2.35 0.92 Q.42 -0.20 0.11 2.71 -0.19 1.26 0.21 -0.51 -0.15
C.B58 X G.70 .06 -0.09 -0.02 «21.21*" -7.40 -14.30** | -7.09" -2.93 -5.01"" 0.28 -0.18 0.05 -7.38" -1.15 | -4.26** | 0.01 0,50 0.26
C.B58 X G.93 Q.24 0.41** 0.32*" 25.20** | 36.31** | 30.75** | B.22*" 12.86" | 10.54** | -0.35 -0.02 -0.19 4.56* 5.63** | 6.08" { -0.13 0.57 0.22
G,70 X G.93 0.01 0.26"" 0.13" ~6.11 -16.54** | -11.33* -1,32 -6.40** -3.86 0.68 -0.50 0.08 -1.88 -6,72* | -4.30** 0.09 -0.42 -0.16
TS0 0.05 011 | 044 | 042 ] 1084 | 940 | 1082 | 431 | 364 | 404 | 081 | 006 ] 090 | 3.67 | 320 | 945 | 043 | 061 | 0.62
S0 0.01 0.15 0.18 0.14 14.43 12.64 12.16 5.75 4.85 4.77 1.08 1.28 1.06 4.89 4.26 4.11 0.57 0.81 0.61

*, ** significant and highly significant at 0.05 and 0.01

probability levels, respectively.
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The highest posiive specific combining ability effects were found in the
cross CB.58 x G.93 for boll weight in the first, second dates and combined
data. Also, the cross G.45 x G.70 was the highest positive spcefic combining
ability effects for seed cotton yield per plant and lint yield per plant at the
second date and combined data. As well as, the cross Pima S, x suven was
the highest positive specific combining ability etfects at the first date and
combined data for lint percentage. Although for number of bolls per plant the
crosses Suven x G.93, Pima S; x G.93 and G.45 x G.70 were the highest
positive specific combining ability effects at the first, second dates and
combined data respectively. Also, the crosses G.45 x Pima S, and (10229 x
G.86) x Suven were the highest positive specific combining ability effects for
seed index in the first date and combined data respectively.

Heterosis has long been frequently observed in cotton especially in
breeding program by hybridization. Useful heterosis expressed as the
percentage of F, mean performance from mid - parents or better parent was
observed for all traits studied. Heterosis values relative to mid- parents
calculated and presented in tabie (5).

The amount of heterosis versus mid- parents for boll weight calculated
and the results cleared that the TNB x G.70, G.45 x G.93 and CB. 58 x G.93
had the highest positive heterosis values with the mean of 10.67, 28.31 and
16.86 % for the first, second dates and combined data, respectively. On the
other hand, the cross G.45 x G.70 was the highest positive heterosis values
at the second date and combined for seed cotton yield (74.69 and 42.78) and
lint cotton yield (84.13 and 43.86). Also, for lint percentage, the cross Pima S,
x Suven was the highest positive heterosis values in first date and combined
with the mean values 8.74 and 6.45%, respectively.

For number of bolls per plant showed 12, 8 and 12 crosses exhibited
significant positive values of heterosis at the first, second dates and
combined data, respectively. In the same time, the cross G.45 x G.70 was the
highest positive heterosis values in second and combined data with the mean
values of heterosis 44.65 and 26.22% respectively. Also, for seed index the
results cleared that the crosses G.45 x Suven, (10229 x G.86) x Suven and
(10229 x G.86) x G.45 were the best and the highest positive heterosis
values in the first, second dates and combined data over the two planting
dates with the mean values of heterosis 843 , 13.35 and 6.80% ,
respectively. These results are in agreement with those of, Abd EL- Bary et al
(2008 a and b), Abd EL-Hadi (2005 a and b), EL-Mansy (2005), Allam (2003)
, Ahmed et al (2006) , Baloch (2004) and Kalpande et al (2008) Soomro et
al (2006), Saeed et al (2008) Nirania et al (2004) and Elangaimannan (2007).

The amounts of heterosis versus the better parent are calculated and
the results are presented in Table (6). The results cleared that no one cross
from all the crosses was the superior or the highest positive heterosis for all
the studied traits. Also, the results cleared that for boll weight the crosses
G.45 x G.93 was the highest positive hetrosis values for second date and CB.
58 x G.93 was the highest positive heterosis values for the first date and
combined date , with the mean heterosis values 25.62 , 9.24 and 14.31% |
respectively .
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combined data in half diallel hybrids of cotton.

Table 5: Heterosis relative to mid-parent (M.P) for yield and yield components in two planting dates and their

Number of boll per
Boll weight Seed cotton yield Lint yield Lint percentage plant Seed index
Genotypes d1 d2 (Com.| d1 d2 |Com.| di d2 |Com.| d1 d2 [Com.| di d2 [Com.| di d2 |Com.
(10299 X G.86) X

G.45 3.42* | 4.21* | 3.82** |22.37**) 8.17* |15.28**{20.16**| 5.91 {13.14**| -0.40 | -0.08 | -0.24 {19.29**| 5.17 |12.36**|7.33** | 6.27* | 6.80**
(10299 X G.86) X pima S1 0.38 3.30" 1.93 25.29* 2.90 13.85" | 27.34 0.59 13.86" 1.85" -2.02 -0.05 {24.43" | -045 {1248 ] -4.63" | 8.39* 1.70
10299 X G.86) X Suven| -2.89 | 9.11°" | 324" | 2543™ |-13.29'| 633 ]29.06" |-17.02"| 547 | 403" | -3.67~ | 020 |30.08 [-20.48~! 4.37 | -3.75° | 13.35" | 4.44°
{10299 X G.86) X TNB -1.02 3.89* 1.55 4.72 }-15.92*| -551 7.69* |-1542*{ -3.82 2.53* 0.69 1.63 524 |-18.15*"{ -6.23 2.48 10.38** | 6.34*"
(10299 X G.86) X C.B58| -1.57 2.75 0.66 -2.54 -1.62 -2.10 0.21 -1.50 -0.61 2.43" 0.66 1.55 -1.59 -4.14 -2.75 0,23 4.34 2.18
10299 X G.86) X G.70 0.99 5.82 3.5t 5.31 7.52* 6.39 5.44 12.73** | 8.88"" 0.48 6.97** | 3.60*" 4.35 2.77 3.62 1.89 0.17 1.03
10299 X G.86) X G.93 -0.31 14.79** | 7.38*" 8.10* -8.55" -0.14 9.55* ~8.64" 0.59 2.00* 0.72 1.36 8.59* [-19.72**{ -5.11 4.51* 2.74 3.65
(.45 X Pima St 0.43 10.89* | 5.79*" 7.05 13.28™ { 10.11* §.72 15.75" 1 11.08* 1 0.27 3.01" 1.61 6.59 3.02 4.89 7.34™ -2.54 2.33
(5.45 X Suven -1.16 ) 17.54* | 8.0 { 14.31** ] 22.37** | 18.31** ] 19.17* | 26.64** | 22.86°* | 4.20** | 4.01** | 4.11** | 1571* 4.38 3.98" 8.43™ 0.51 4.48*
G.45 X TNB -0.88 0.28 -0.29 ~4.19 128.08* ] 11.06" | -5.94 |30.23**{ 10.66** | -1.22 2.27 0.47 -3.01 | 28.94** { 11.85*" 2.95 -2.94 -0.05
G.45 X C.BS8 -5.01* | 18.70*" | 6.78" |-14.95**| 31.59"* 5.82 {-14.90"") 28.97* 4,79 -0.06 -1,70 -0.88 ({-10.51**! 11.20* | -0.72 -0.74 -3.08 -1.91
G.45 X G.70 4.60°" | 20.72*" | 12.70°" | 15.84* { 74.69°* ] 42.78** } 12,63"* | 84,13 | 43.86** | -2.46* 5.63"" 1.42 10.76* | 44.65** | 26.22** | 5.09"* | -7.04** -1.19
(.45 X G.93 -1.62 | 28.31"" 1 12.98'" | -4.73 | 32.31** | 12.58*{ -3.99 {32.81** [ 13.09*" 0.60 0.46 0.53 ~3.03 3.26 -0.02 1.90 -6.14* -2.17
Pima S1 X Suven 0.90 | 505 | 304 11,08 | 14.83" | 12.07" | 20.66" | 19.43~ | 20,08~ | 8.74~ | 4.15 | 645~ | 0.86° | 950° | 968 | -0.01 | 093 | -0.02
Pima S1 X TNB 3.66° -3.75” -0.27 { 18.02** | -0.42 9.02*" ) 18.55" 3.88 11.56** (.58 4,29 2.39" | 13.90* 3.49 9.14** | -6.26** -1.61 -3.96
Pima S1 X C.B58 -166 | 160 | 005 | 111 | 438 | 256 | 341 | 387 | 263 | 189 | -0.04 | 0.77 | 282 | 273 | 2.78 | 183 | 1.44 | -0.25
Pima St X G.70 4,917 6.77* 5.89'" 4.47 22.80"* { 13.23** 4.19 129.81* 1 18.01* | -0.32 6.67°* [ 3.04™* -0.46 | 15.58* 6.74 -1,87 -5.11" -3.51
Pima S1 X G.93 2.19 2.23 2.21 5.96 4427 | 24.57" 4.53 4412 | 23.67"* | -1.17 0.25 -0.47 3.45 | 42.04" | 21.57™ 1.38 -6.07* -2.30
Suven X TNB -2.96 4,79 1.00 13.30** 1 10.70** | 12.02* | 12.29** | 12.30* | 12.30** | -0.77 1.52 0.36 16.89" 5,35 11.32* 1.45 -3.36 -0.90
Suven X C.B58 -1.26 7.21" 2.99 4.68 -6.64 -0.64 7.02 ~4.32 1.62 1.88 2.46* 2.17 597 {-13.14**] -2.99 2.71 -9.37" -3.02
Suven X G.70 9.39" 741" 8.39"" | 10.07 8.627 9.37* 11.01* | 16.05** | 13.37*" .85 7.22* | 3.99" 0,20 0.67 0.42 -1.59 -3.44 -2.51
Suven X G.93 -0.56 812" 372" |} 31.73" 3.95 18.09*" | 34.60™ 6.95 20.95* | 2.16" 297" 2.57° 13250 | -4.03 14.31** | -0.38 6.58 3.01
TNB X C.B58 7.85°" 3.47* 549" | 13.60" { 14.84™* | 14.16** | 15,54* | 14.17"* | 14.93"" 1.65 -0.60 0.53 546 11.15" | 7.84* -1.63 -4,23 -2.89
TNB X G.70 1067 | 9.33" | 897" | 2.34 | 872" | 276 | 528 | 2.68 | 1.79 | 2.73~ | 7.27" | 4.89~ | -7.48" |-16.17]-11.29"" | 509" | -4.80 | 0.52
TNB X G.93 3.36* 0.28 1.79 16.72* 1.47 9.57** { 18.75* 1.99 11.03** 1.82 0.33 1.09 12.87° 1.54 7.66 3.13 -6.99"* -1,90
C.B58 X G.70 £.31** 5.48** 5.88"* [-18,33**| 5.66 -7.82* }-16.69*] 7.39 +6,36 1.34 2.22 1.77 |-23.27*) -0.06 j-1340"( 0.39 1,99 1.18
C.BS8 X (5.93 9.72** | 24.01** [ 16.86™ { 22.00** | 48.00** | 33.59* | 21.83"* [ 47.37** | 33.36** | -0.20 -0.46 -0.33 [11.38*" ] 19.47** | 14.89** | -0.80 3.78 1.41
G.70 X G.93 462" | 2037 | 1257 | 085 | -0.60 | -0.74 | 144 | 088 | 119 | 2.3 | 1.67 | 2.00 | -5.45 [-17.46]|-10.86"*| 2.68 | -7.35" | -2.44
[LSD 0.05 070 | 032 | 070 | 939 | 822 | 8083 | 374 | 316 | 850 | 070 | 083 | 078 | 3348 | 2.77 | a.02 | 037 | 053 | 045
LSD 0.01 0.13 0.16 0.12 12.50 10.94 10.53 4.98 4.20 4.13 0.94 1.11 0.92 4.24 3.69 3.56 0.50 0.70 0.53

*, ** significant and highly significant at 0.05 and 0.01 probability tevels, respectively.
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Table 6: Heterosis relative to better parent (B.P) for yield and yield components in two planting dates and their
combined data in half diallel hybrids of cotton.

Number of boll per
Boll weight Seed cotton yield Lint yield Lint percentage plant Seed index
Genotypes di d2 | Com.| di d2 | Com. | di d2 [Com.| di d2 {Com.| dt d2 {Com.| d1 | d2 Com.
1(10299 X G.86) X G.45 | -4.31~ | -1001 | -7.29" 5.52 -13.31% -4.23 3.07 2024 | -11.82 | -8.05* | -8.09* | -8.07" 10.49" -3.86 3.40 1.41 4.16 4.80°
{10299 X G.86) X pima 51 6587 1.52 -3.53" 1 23.09"" 162 1020~ | 19.96" 750 5.96 246" | 595" | 4197 | 17.74% 0.7 914° | -893* | 645 | -156
{10299 X G.86) X Suven| -8.69** -2.68 -5.54* 10,32° -23.76" -7.32* 7.59* -29.79* | -11.48™ | 251 | -2.89" | 515" | 21.01 | -21.76" ] -0.142 -7.24** | 9.21" 0.85
(10299 X G.86) X TNB | -5.96* -1.18 -3.45* 282 2134 | 271 5.10 -25.18* | 1034 | -1.80 | -5.24* | -3.54* 203 | 2062 | -901* ] -1.41 1007 | 4.09
{10299 X G.86) XC.B58] -7.75*" | -6.35% -7.02% -6.44 +13.00* -5.91 -4.02 18.72* | 1050 | -5.64** | -4.39 | 502 | 1122 | -2.26 -6.82 3.7 | -1.47 2.2
{10299 X G.86) X G.70 { -7.03** -3.52* -5.19* -1.88 -11.49°* -6.86 -5.75 4328 | -9.59™ | -3.83~ | -206 | -3.01™ 3.02 -8.27 119 [ 472" | -0.21 -2.19
{10299 X 3.86) X G.93 -6.94*" 0.98 -2.80 -1.14 -23.75" 12.84™ -6.58 -27.28 | -17.13 | -5.86= | -4.93 | -5.25"* 6.24 -24.55' | -8.97 3.62 0.41 2.93
(G.45 X Pima S1 -0.20 -0.09 -0.14 -6.28 ~5.91 -6.09 -9.62* -7.21 -8.42° | -3.49 | -1.48 -2.50" -6.15 -6.03 -6.10 6.15" | -6.16 0.92
(.45 X Suven 2.84 13.29" 5.14% 11.71° 9.81" 10.72" 14,56 9.62* 11.99° | 2.54° -0.14 1.19 1513 -3.15 5.57 622" | -5.01 257
G.45 X TNB -3.61° -9.46" -6.68 -18.78* 8.36* -5.94 -22.66*" 7.98 -8.67" -4.86™ -0.2 -2.61 -15.87* { 18.90" 0.14 1.04 -5.13 -0.29
G.45 X C.BS8 -5.32 | 11.81°* 2.90 -29.12 | 17.39+ -9.05" | -2895" | 11.73" [ 1106 | -030 | 497 | 244 [ -24.58" 485 | 1212+ | -3.00 | -9.94 | 437
G.45 X G.70 4.02° 13.66™ 9.58* 6.54 6879 | 34.28* 0.16 7859 | 3275 | 599" [ 509 | -0.29 1.39 40,88 | 21,59 | 394 | -855 | -254
G.45 X G.93 2,56 2562 | 1127 | -10.74* | 25.89* 6.24 -10.26 | 23.19" 5.32 0.28 -2.26 -1.00 -8.32 0.25 -4.26 293 | -642* | -4.66°
Pima S1 X Suven -0.21 -2.07 017 -0.80 5.17 2.21 5.69 32.07* 7.33 6.33 | 9.73* | 5.05% -2.85 7.48 1.97 186 | -1.02 0.47
Pima S1 X TNB 1.42 -3.97* 1,17 13.65" -2.85 8.10* 14.33"" 8.61* 11.40* 0.51 216 1,32 11,95 136 9.12* | -6.98* 3.12 5.06"
Pima S1 X C.B58 -2.41 3.1 -2.08 -4.57 -4.00 1.72 1.62 15.01** 0.01 -2.15 -1.43 -1,79 -2.27 0.84 1.47 -3.00 -2.23 1.42
Pima S1 X G.70 3.69" 185 2.71 -1.02 4.93 1,97 -1.48 £6.02* 2.52 -0.48 1.53 0.52 -4.64 2.95 -1.10 -4.01* | -7.16" -3.52
Pima 81 X G.93 1.84 -6.10" -2.10 -1.49 24.94" 11.82* -6.02 74.20" 8.35" -4.58" -1.5 -3,06" -4.11 33.17** | 1330~ { -239 | .9.82 | -6.07
Suven X TNB -4.01* 2.10 -3.01 -2.08 3.55 0.58 -4.64 8.71 0.54 291 | -0.16 0.07 1.83 5.11 3.51 1.25 -6.64* -2.47
uven X C.B58 -1.60 467" 1.92 -11.10 -7.25 -9.44** -7.64 -4.43 -6.14 0.02 1.74 0.89 -10.33* {-14.62** | -10.87 | 246 |-10.96" | -3.71
wven X G.70 6.94"* 4.83° 8.26" 3.43 0.59 8.80 2.34 3.16 11.86* | -1.16 2.44 2.79" -7.85 -8.84* 0.05 -4.63 | 73 | 297
uven X G.83 1,32 6.40" 2.50 26.47" -2.29 47.05™ | 30.71* -0.81 1817 | 085 1.58 1.22 25.88" 841 | 14.60* ] -3.19 0.44 -1.39
TNB X C.B58 6.12" -1.10 2.33 11.25% 8.09" 12.29" | 1335 8.37* 11.08 | 232" | -1.56 -1.0 1.93 9.50° 6.55 -2.06 | -9.05™ | -5.10%
TNB X G.70 7.04" 454 5.73% -6.43 -20.49** | -13.08"* -3.78 21727 1 -394~ | 2.68° | 416~ | 338 [ -12.82~ 1-23.93] -17.80" | 291 -5.42 -0.61
[TNB X G.93 1.48 -7.70** -3.35 4,80 ~10.39% -2.39 3.39 -9.75* 2,61 -1.62 0.02 -0.53 2.97 -2.89 0.35 0.03 g.35" | a2
C.B58 X G.70 4.28 5.43" 4.91" -26.73" -2.74 -16.38* | -22.50 -4.44 -14.56* | -2.55" -1.67 1.66 -29.97* -8.07 | -20.70 | -2.94 -3.75 -0.02
C.B58 X G.93 9.24** 18,19 1431 7.53* 38.26" 20.79* 7.85 36.827* | 20.59** -0.75 -1.12 -0.39 -1.46 15.92" 5.90 -3.36 -3.81 -3.59
G.70 X G.93 3.08 1565 | 1112 -2.81 217 -1.10 -3.86 -3.67 0.18 -1.09 -1.57 1.83 -8.65 |-21.89 ] -1142* | -33t | 9.1 ] -8.18"
LSD 0.05 0.11 0.14 0.12 10.84 9.49 10.32 4.31 3.64 4.04 0.81 0.96 0.90 3,67 3.20 3.49 043 0.61 0.52
LSD 0.01 0.15 0.18 0.14 14.43 12.64 12.16 575 4.85 I%il 1.08 1.28 1.06 4.89 4.26 411 0.57 0.81 0,61

*, ** significant and highly significant at 0.05 and 0.01 probability levels,-respecﬁvely.
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For , seed cotton yield per plant and lint yield per plant the cross G.45 X
G.70 was the best and the highest positive heterosis values for the second
date and the combined data over the two pianting dates with the mean
heterosis values 68.79, 34.28, 78.59 and 32.75%, respectively. On the other
hand the cross Pima S, x Suven was the best and highest positive heterosis
values for lint percentage at the first date and combined data over the two
planting dates with the mean heterosis values 6.33 and 5.05% respectively.
In the same time, for number of bolls per plant the cross G.45 x G.70 was the
best cross and highest positive heterosis values with the mean values 40.88
and 21.59% respectively. Also, the crosses G.45 x Suven, (10229 x G.86) x
TNB and (10229 x G.86) x G.45 were the best and the highest positive
heterosis values for seed index at the first, second dates and the combined
data over the two planting dates with the mean heterosis values is 6.22,
10.07 and 4.80%, respectively. These results are in agreement with those of,
EL- mansy (2005) , Pole et al (2008) , McCarty et al (1996) , Soomro and
Baloch (2005) , EL-AdI et al (2000) , Abd El-Hadi et al (2005 a and b)

The estimates of genetic variance components and heritability in broad
and narrow senses were calculated and the resuits are presented in Table 7.
The results indicated that, the additive genetic variances (! :°A ) were positive
and larger than dominance genetic variances (! 2D ) for lint yield per plant at
the first date and combined data, lint percentage at the first, second dates
and combined data over the two planting dates and seed index at the first
and combined data aver the two planting dates. Also, the results cleared that
the dominance variances (I 1°D) were positive and larger than additive genetic
variance (1 °A) for seed cotton vield per plant at the two planting dates and
combined data over the two planting dates and the same results were
obtained for number of bolis per plant. Also, the results cleared that the
heritability in broad sense was larger than narrow sense and the heritability in
broad sense ranged from 82.70% for seed index at the combined data to
98.53 % for boll weight at the combined data over the two planting dates.
These results are in agreement with those of Many authers i.e. Abd El-Bary
et al (2008a and b) , Abd El- Hadi et al (2005a and b) Ganapathy et al (2005)
, Gaurav et al (2007) igbal et al (2005) and Mehetre et al (2004).
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Table 7. The partitioning of the genetic variénce for yield and yield components in two planting dates and their

combined data in half diallel hybrids of cotton.

Number of boll per Seed index

Genetic Boll weight Seed cotton yield Lint yield Lint percentage plant

variance d1 d2 {Com.|{ di d2 Com.| di d2 {Com.| di d2 {Com.| di d2 | Com. >d1 d2 |Com,
A 0.010 | 0.020 | 0.186 [155.200| 21.870 | 77.139 | 38.770 | 9.840 | 22.380 | 2.600 | 1.340 | 1870 | 0.740 | 1.600 | 4.780 | 0.120 | 0.180 | 0.140
-*D 0.010 | 0.043 | 0.015 |171.970{331.020{134.768 | 23.680 | 44.280 | 16.479 | 0.430 | 0.615 | 0.233 {13.660|22.523| 8.211 | 0.091 | 0.189 | 0.031
B 0020 | 0.068 | 0.207 1327.170/352.890(211.907 | 62450 | 54.120 | 38.860 | 3.030 | 1.960 | 2100 |23.400|24.130 | 12.980| 0.210 | 0.370 | 0.175
e 0.002 | 0.002 | 0.003 | 14.840 | 11.353 | 27.902 | 2.351 | 1.678 | 4,245 | 0.080 | 0.117 [ 6.116 | 1.702 | 1.202 | 2544 | 0.024 | 0.046 | 0.036
(7*D/ A" 1.000 | 1.580 | 0.280 | 1.050 | 3.890 | 1.320 | 0.780 | 2.120 | 0.860 | 0.170 | 0.680 | 0.120 | 1.180 | 3.750 | 1.310 | 0.880 | 1.030 | 0.470
“*ph 0.022 | 0.070 | 0.204 |342.010{364.250|239.800 | 64.800 | 55.800 | 43.110 | 3.110 | 2.080 | 2.220 {25.11025.420 | 15.536 | 0.230 | 0.412 | 0.212
W 90.90 | 97.17 | 9853 | 95.66 | 96.88 | 88.36 | 96.37 | 96.99 | 90.14 | 97.43 | 94.23 | 94.59 | 93.19 | 94.92 | 83.50 | 91.30 | 89.81 | 82.70
b 4545 | 2776 | 91.00 | 4538 | 6.00 | 3217 | 59.83 | 17.63 | 5191 | 83.60 | 64.42 | 8423 | 38.79 | 6.20 | 30.77 | 52.17 | 42.96 | 66.16
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