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ABSTRACT

in this study, ten cotton varieties were setup in a partial diallel crosses.
These varieties were G. 45 (Py), G. 70 {P2), G. 86 (P.), G. 88 (Ps), G. 89 (Ps); G. 80
{P7), G. 77 (P10) were Egyptian cotton varieties, Pima 62 (Pa) and Pima Sg (Ps) were
American varieties, as well as, Kar. (Po) was Russian variety, all these varieties
belonging to the species Gossypium barbadense L.

In the growing season of 2006, the ten parental varieties were planted and
crossed in a half diallel mating design to obtain 45 F; single crosses. The ail genetic
materials used in this investigation included ten parental varieties and their 45 F;
single crosses were evaluated in the 2007 growing season at Sakha Agriculture
Research Station at a randomized complete blocks design with three replications.
Gene action, general and specific combining abilities and heritability in broad and
narrow senses were estimated for boll weight, seed cotton yield per plant, lint cotton
yield per plant, lint percentage, number of bolls per plant, seed index, lint index and
number of seeds per boll.

The results showed that highly significant differences among all evaluated
genotypes for all the studied yield and yield component traits.

The mean performances of genotypes revealed that G. 86 (Ps) had the
highest mean values for boll weight, seed cotlon yield per plant, lint cotion yield per
plant and lint percentage. While, the Kar. (Ps) was the best and had the highest
means for seed index, lint index and number of seeds per boli. The results also
indicated that, the mean performances of most the 45 crosses were better than their
both parents. Such as, the crosses G. 90 x Kar,, Pima Ss x G. 77, G. 88 x Kar., G. 45
x Kar., Pima Sg x G. 77, G. 70 x Pima Ss, Pima 62 x G. 86 and G. 30 x Kar. for boll
weight, seed cotton yield per plant, lint cotton yield per plant, lint percentage, number
of seeds per boll, respectively.

The Kar. variety (Ps) was the best combiner and desirable for all the studied
traits with except G. 77 (Pio) was the best combiner for lint percentage, and the
results also, cleared that most of studied crosses had hlgth significant and positive
(des:‘rable) specific combining ability effects.

The results revea!ed that the magnitudes of non additive genetic variance
including dommance (6’D). Which were positive and larger than those of additive
genetic variance (c°A) for all the studied traits. This finding indicated the importance of
dominance genetic variance in the inheritance of ail the studied traits.

These results cleared that could be utilized these superior crosses in
breeding programes for improve yield and its component traits or a lines as through
the selection in segregation generation.

INTRODUCTION

Cotton is an important source in the Egyptian Economy. Accordingly,
improving cotton is of great significance for plant breeder who need more
information about the genetic behavior of the economical traits of cotton.
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Cotton breeders usually seek variation, which it not present they
have to create it hybridization programs. At the same time the production of
promising hybrids depends on the choice of parental lines as well as their
order in hybridization which yielded the useful heterosis when crossed
together. Therefore, the main objectives of this study were to evaluated ten
cotton parantal varieties and their 45 F, crosses to estimate the amount of
varialions. Furiher partition of genetic variance to its components in order
understand the nature of gene action of some yield and yield components
traits ad sub-guantities determine which™ breeding program is proper for
improving the Egyptian cotton.

Many investigations studied general and specific combining abilities
and gene action among them, Jagtab and Kolhe (1987}, Abd El-Maksoud et
al. (2000), Khorgade et al. (2000), Abd El-Bary (2003), Lasheen (2003), EI-
Hoseiny (2004}, Abd Ei-Hadi ef al. {2005) and Abd El-Bary ef a/. (2008).

‘MATERIALS AND METHODS

This experiment was carried out at the Sakha Agriculture Research
Station Farm, Agriculture Research Center during the two successive
seasons 2006 and 2007. The following ten cotton varieties were used to
establish the experimental materials for this investigation G. 45 (P}, G. 70
{P2); Pima 62 (Ps); G. 86 (P,); G. 88 {Ps); G. 89 (Pg); G. 80.(P;}; Pima Ss (Pa);
Kar. (Py) and G. 77 (Py) ali the ien varieties belong to Gossypium
barbadense, L. Seven of these varieties are Egyptian varieties i.e.; Py, Py, Py,
Ps, Ps, P; and Py, while, the other two varieties P; and Pz were American
varieties as well as, the Py (Karshensky) was Russian variety.

In the growing season of 2006, the ten parental varieties were
planted and crossed in a half diallel mating design to obtain 45 F, single
crosses. The parental varieties were also self pollinated to obtain enough
seeds for further investigation.

The genetic materials used in the experiment consisted of 55
genotypes (the ten parental varieties and their 45 F, crosses). In the growing
season of 2007. The genetic materials obtain from hybridization and their
parental varieties were evaluated in field trial experiments at Cotton Research
Experimental at Sakha Agric. Research Station. The experimental design
used was randomized complete blocks design with three replications.

Each plet comprised one row 4 meters long with 60 ¢m, between
rows hills were spaced at 40 ¢cm and the seedlings were later thinned to one
plant per hill. Normal agricultural cotton practices were applied as usual for
the ordinary cotton fieids in the area.

Data wereg only recorded on eight individual guarded ptants of the 55
genotypes studied for subsequent measurements as follows:

Bolt weight (B.W), seed cotton yield per plant (S.C.Y./P.)}, lint cotton
yieid per plant (L.C.Y./P.}, lint percentage (L. %), number of bolls per piant

(No.B./P.}. seed index (S.), iint index (L.I} and number of seeds per boll
(No.S./B.). .
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The procedure of this analysis was described by Griffing’s method 2
(19586) and outlined b Singh and Chaudhary (19285). The form of the analysis
of combining ability and the expectations of mean squares are presented in

Table 1.

Table 1: The form of the analysis of variance of ?he half diailel crosses
mating design and the expectations of the mean square.

S.V. d.f. M.S. E.M.S.
GCA. P-1 Mg ole +o’s + (P + 2) o°g
S.C.A. P (P-1)2 Ms o8 + G°s

Error {g-1)r-1) Me c'e

{

p. g and r, are number of parents, genotypes and replications, respectively.

Me; is the error mean squares by number of replications Ms and Mg are the mean sguares
of SCA and GCA, respectively.

in general, GCA of a line is the average value of the ling in all other
combinations and it is a measure of additive genetic variance, SCA is the
abifity of a line to do better or worse than the average value in a specific
cross and it is a measure of non-additive genetic variances including
dominance. These components could be abtained through the evaluation of
the dialiel crosses.

The mathematical model for the combining ability analysis is:
Yij=H+g+g+s;+ e

Where:
Y,
M
giand g

Sy
Sijx

is the value of a cross between parents (i) and (j)
is population mean
are the GCA effect
is the SCA effect
. is the mean error effect.
Using plot means the various sum of squares are obtained as follow:

S.S. due to GCA (Sg) = 1/ (P + 2) [E(Y, + Ya)*-4 Y4/P)

S.S.dueto SCA (S;) = IEY% -1 /(P +2) T (Yo + Yol + 2 Y HP + 1) (P + 2)
v Estimation of variance components and their genetic interpretations

from ANOVA (Table 1) could be explained as follows:
6°g = {Mg - Ms)/(P + 2)

o’s = Mg-Me
o’e = Me’

The components may be
companents using the following equations:
o’s = oD

In addition, the estimates of combining ability effects were

a’g = Y% %A

determined using the foliowing equations:
1.  General combining ability effects (g;} for each line

gi = (P +2) [Z(Y; + Ya} =2 Y_I(P)}

translated

into  genstic

2. Specific combining ability effects (Sij) for each cross:
Sij = Yij -1!(P+2) {Yi_ +Y; + Yj, + YJJ] +2 Y/(P + 1) (P + 2)
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To test the significance of general as well as specific combining abiiities
effects, the critical differences were calculated as follows:
: CD=SE.xt
Where: S.E. is standard error of effects and t: is (t) tabulated with the degree
of freedom of error at 5% or 1% levels of probability.
Estimates of standard errors;
SE (@) =[P-1)c%eP (P+2)*
S.E. (s;) = [(P — 1) c”el(P+1) (P + 2)]* .

RESULTS AND DISCUSSION

The resuits of the analysis of variance for all studied traits are
presented in Table 2. The results cleared that the mean squares of the:
genotypes showed highly significant differences among all genotypes for all
studied traits. This finding indicated the presence of genetic variability among
all the evaluated genotypes. This variability mainly due to the different
sources of the parental varieties.

Table 2: Analysis of variance and the mean squares for yield and yield
component traits.
SV Yield and yield component traits.
il BW |S.CY/PILCY/P| L. % |NoBJ/P| S.. L.i. S/B.
Repiications|0.176**[5518.2**| 227.6** [170.52**| 97.69** | 1.529 {5.947""|13.303**
Gengtypes [0.106™*[1775.7**( 282.4** | 15.40™* [241.37*"11.248"10.652"" 5.943"*

Error 0.023 | 0.024 0.511 5.77 9.09 0.659 | 0.146 i— 1.754
*** Significant at 0.05 and 0.01, levels of probability, respectively.

The means of the ten parental varieties and their 45 F, hybrids were
estimated for ail the studied traits and the results are presented in Table 3.
The results showed that the (P,) G. 86 was the superior and had the highest
means for boll weight {B.W.), seed cotton yield per plant (S.C.Y./P.), lint
cotton yield per plant (L.C.Y/P.) and lint percentage L. %. In addition the Kar.
variety (Pg) was the highest and superior parent for seed index (S.1), lint index
{L.l) and number of seeds/boil No.S./B., as well as, the highest parental mean
for number of bolls per plant was the Pima S; (Ps) variety.

The results also indicated that the lowest variety mean value was
{Py) G. 45 for all the studied traits with except of seed index and number of
seeds per boll. On the other hand, the varieties (Ps) G. 88 and (FP;) G. 90
were the lowest mean values for seed index and number of seeds per baoli,
respectively.

The means of Fy hvbrids showed that the hybrids G. 90 x Kar. was
the best cross for boll weight (B.W.) and number of seeds per bolt {No. S./B)
with mean values of 3.09 g. and 17.87, respectively. '

Concerning seed cotton yield per plant (S.C.Y/P.) and number of
bolls per plant {No. B/P), the cross Pima Sg x Kar. was the superior and had
the highest means for the above two traits with the mean values of 171.53 (g)
and 67.85. On the other hand, the lowest mean values for the same trajts
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were the crosses G. 89 x G. 77 and Pima 62 x G. 77 with the mean values.
77.73 {(g) and 29.23, respectively,
Table 3: The mean performances of parental varieties and F; their

hybrids for yield and yield component traits.

Genotypes BW IS.C.Y/PJLCYI/P.] L.% [No.B.P| S.lL L.L [No.S./B.)|
G. 45 2.43 71.33 | 2404 | 33.70 | 29.37 | 8.19 417 | 1320
G.70 257 | 11233 | 4078 | 3640 | 43.76 | 8.20 470 | 1339
Pima 62 2.61 126.03 | 4716 | 3780 | 48.34 | 7.78 467 12.60
G. 86 280 | 140.83 | 5552 | 39.50 | 50.24 | 7.45 486 | 1267
G. 88 2.59 | 132.03 | 50.0v | 38.00 | 51.03 | 7.21 4.62 | 1242
G. 89 2.58 | 12833 | 48.40 | 37.80 | 49.82 | 7.30 444 | 1174
G. 90 246 | 139.33 | 5340 | 3840 | 57.23 | 7.58 475 | 11.50
Pima S, 263 | 13373 | 50.58 | 37.90 | 59.87 | 8.6 529 | 1442
Kar. 260 | 13233 | 5018 | 38.00 | 50.99 | 9.20 565 | 14.50
G.77 246 | 10153 | 37.97 | 37.50 | 41.52 | 8.30 4.89 | 12.50
G.45 xG.70 260 | 109.82 | 38.00 | 3470 | 4234 | 8.92 4.75 | 15.15
X Pima 62 266 | 138,02 | 4944 | 3590 | 51.79 | 7.83 439 | 1337
xG.86 266 | 16690 | 6115 | 3670 | 6291 | 7.75 451 13.08
x G, 88 249 | 10567 | 3519 | 3340 | 4238 | 8.23 413 | 1387
x G. 89 2.52 | 14483 | 56.23 | 39.90 | 5837 | 8.12 517 | 12.6%
x G, 90 247 | 118.02 | 4450 | 37.80 | 47.72 | 8.54 517 | 13.40
x Pima S, 272 | 14285 | 53.32 | 3740 | 5252 | B.13 486 | 13.84
x Kar, 3.02 | 118.07 | 47.59 | 4040 | 39.07 | 8.59 5.91 1562
xG.77 278 | 120,08 | 46.37 | 3870 | 4384 | 8.43 533 | 14.33
G.70  xPima$2 269 | 141,73 | 54.04 | 3820 | 53.05 | 8.90 5.50 | 14.80
x G. 86 2.43 87.86 | 34.07 | 3890 | 37.03 | 8.37 53 12.42
xG. 88 234 | 141,73 | 5588 | 39.50 | 60.63 | 7.98 522 | 1127
x G. 89 268 | 15459 | 60.49 { 39.20 | 58.81 | B.10 5.22 | 13.20
xG. 80 2.55 85.13 3207 | 37.80 | 3367 | 8.56 521 43.53
X Pima S, 245 | 12933 | 4865 | a7.70 | 5292 | 9.50 576 | 14.49
x Kar. 2.82 96.05 | 37.93 | 39.60 | 3460 | B.63 567 | 14.65
xG. 77 2.38 91.814 36.34 | 39.70 | 3853 | B8.44 555 | 1214
Pima 62 x G. 86 248 | 41438 | 57.93 | 40.20 | 59.09 | 8.99 6.05 | 13.42
xG. 88 2.57 9488 | 3793 | 4000 | 3888 | 7.99 53 12.32
x G, 8% 287 | 13881 | 5472 | 3950 | 4848 | 7.76 509 | 1345
xG.90 213 88.48 | 24,76 | 13940 | 4156 | 8.50 554 | 1098
x Pima S 2.48 87.77T | 34.04 | 3890 | 3554 | 8.00 512 | 1212
x Kar., 2.88 | 13587 | 53.79 | 39.57 | 4745 | 8.54 5.59 1489
xG. 77 2.85 83.46 | 3336 | 39.97 | 29.23 | 8.21 546 | 14.01
G.86 xG.88 266 | 101.78 { 39.15 | 38.47 | B.16 8.91 557 | 14.61
x G. 89 2.35 89.33 3402 | 38.20 | 3813 ( 7.70 478 { 11.16
,| x G. 80 224 | 12933 | 51.42 | 4010 | 47.21 | 8.17 547 | 13.42
X Pima Se 281 | 126.73 | 4767 | 37.70 | 4512 | B.78 5.31 15.38
x Kar, 251 | 112,63 | 44.50 | 39,60 | 4497 | 8.38 5.52 | 12.67
xG.77 261 | 13093 | 51.88 | 39.70 | 5017 | 7.78 548 | 1222
G.88 xG.& 252 {11193 | 43.21 | 3871 | 4441 | B.S51 539 | 1316
x G. 90 2.86 | 139.63 | 5519 { 39.60 | 48,73 | B.92 5.83 | 15.49
xPimaSs | 263 | 10413 | 37.69 | 36.30 | 39.88 | 8.2 4.75 | 1382
x Kar., 251 | 167.33 | 67.16 | 40.20 | 66.94 | 8.13 549 | 1219
xG. 77 272 | 127.03 | 5109 ! 4022 { 4668 | 3.52 576 | 13.85
G.89 xG.90 256 | 129.53 | 50.80 { 39.30 | 50.77 | B.81 5.73 13.76
x Pima S, 270 | 108.93 { 41.12 | 37.90 | 4041 | 7.72 4,72 | 12.83
x Kar, 278 | 16213 | 64.59 | 39.90 | 58.40 | 8.14 5.41 1359 |
xG. 77 2,26 TI73 | 3036 | 39.20 | 34.34 | 7.68 496 | 10.56 I
G.9¢ xPimaSs 284 | 11523 | 4195 | 3850 | 4065 | 8.3% 4.83 | 1515 ]
x Kar. 3.09 | 15493 | S57.84 | 3740 | 5013 | 9.22 5.50 | t7.87 |
xG, 77 277 | 11213 | 4452 | 39.80 | 40.46 | 8,96 593 [ 1496 |
Pima Ss x Kar. 287 | 11423 | 4136 | 35630 | 40.68 | 899 512 | 809 |
xG. 17 253 | 17153 | 6250 ) 3550 | 6785 | 7.51 437 | 1247 g
Kar. xG. 77 258 | 146.13 | 56.74 | 38.90 | 56.7¢ | 8.12 517 | 12.88 ;
L.8.D.0.05 0246 | 0.250 | 1.159 | 3.891 | 4.885 | 1.315 | 0.619 | 2.145 |
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[LSDb.0.01 ~]0326 | 0331 | 1534 [ 5150 { 6465 [ 1741 [ 0819 | 2.839 |

For lint cotton yield per plant (L.C.Y./P.) the cross G. 88 x Kar. was
the best cross and had the highest mean with the mean value 67.16 (g). On
the other hand, the cross G. 88 x G. 77 was the lowest cross with the mean
value 30.36 (g.). In addition, the cross G. 45 x Kar. was the highest and
superior cross for lint percentage (L. %) with the mean value 40.40% and the
lowest mean for the same trait was the cross G. 45 x G. 70 with the mean,
value 34.70% as well as, the highest mean and superior crosses for seed
index (S.1) and lint index (L.I) were the crosses G. 70 x Pima Sg and Pima 62
‘x G. 86 with the mean values of 9.50 and 6.05, respectively. However, the
lowest crosses for the same traits were G. 86 x G. 89 and G. 45 x G. 88 with
the mean vaiues of 7.70 and 4.13, respectively.

The results of the analysis of variance the half for diallel crosses
mating design for all yield and yield components traits were calculated and
the results are presented in Table 4. The results showed that the mean
squares of general combining ability (G.C.A). as well as, the mean squares of
specific combining ability (S.C.A) were highly significant for all the studied
traits except of SCA for seed index which was significant. The results also
indicated that the S.C.A. mean square were greater than those of G.C.A. for
seed cotton yield per plant, boll weight, lint cotton yield per plant and number
of bolls per plant. '

Table 4: The analysis of variance and mean squares of the haif diallel
crosses mating design from F; crosses for yield and yield
component traits.

SV. [df] BW |[SCYJ/P.|LCYJ/P.| L.% | NoBJP.| S. Ll No.S./B.

G.C.A.| 9 [0.0865" | 966.575* | 201.923** [ 28.510** | 68.279** |2.135** | 1.1982"* [10.645"

S.C.A.| 45 [0.1044* | 1937.52" | 208.469™ | 12.778** | 275.984™* {1.0711"| 0.5429** |. 5.002**

Emor [108] 0:023 | 0.024 0.511 5.77 9.09 10658 [ 0146 | 1.754

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

These results indicated that the non-additive genetic variance were
predominated and played the major role in the expression of these traits. On
the other hand, the G.C.A. mean squares were greater than those of S.C.A.
mean squares for lint percentage, seed index, lint index and number of seeds
per boll and GCA/SCA ratio was used as a measure to reveal the nature of
genetic variance involved high values of more than unity were obtained for
the above traits and these characters showing the importance of additive and
additive by additive gene action and these resuits cleared that the additive
genetic variance played the major role in the expression of these above traits.

These results were in agreement with those obtained by Carvalho et
al. (1995); Awad (2001); Zeina et al. (2001); Lasheen (2003); Abd El-Hadi ef
af. (2005) and Abd El-Bary et al. (2008).

The estimates of general combining ability effects (gi) for yield and
yield components traits of the parental varieties were obtained and the results
as presented in Table 5. These results showed that the (Pg) Kar. was the best
combiner and desirable for all the studied traits with except lint percentage (L.
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%). The arental variety G. 77 (Py,,) was the best combiner and desirable

general coming ability effect for the final trait (L%).

Table 5: General combining ability effects (g;) of parental varieties for
yield and yield component traits.

Yield and yield components trails.
BW. |SCYJ/. |LCY/ .| L% [NoB/P | S.I L.L No.8./B.

Py -0.002* | -3.0444™ § -2.885" |-1.847**) -1.230* | 0.005 |-0.369™ | 0.275™
P2 -0.063"™ | -6.728* | -2.825" {-0.447" | -1.278" | 0.238* | 0.049" | 0.050

Ps 0.0001 | -3.165* | -0.819™ | 0.264 | -1.222™ |-0.065"  0.033** { -0.259™
Py 0.003™ | 2.341™- | 1.558™ | 0.425* | 0.736* |-0.102* ] 0.061** ; -0.348™
Ps -0.027* | 1,227 | 0.706™ | 0.751** | 1.009™ |-0.418'|-0.025"; -0.257"*
Ps . |-0.035"*) 2586™_ |.-1.522" | 0.245. | 1443 [-0.316"|-0.137""| -0.832*"
Pr 0.010™ | 0.635™ | 0.475™ | 0.087 0.077 | 0.190** | 0.143*" | 0.286™
Pg 0.033** | 2.062™ | 0385 ;-1.038"| 0222 | 0.150™ ;-0.131*" ! 0.543"*
P 0.115** | 10.715™ | 4.809" | 0.367* | 2.207** | 0.329™ | 0.30¢" ]| 1.018*
Pio -0.035** | -6.629™ { -2.087™ | 1.192* | -1.068" | -0.050* ) 0.066™ | -0.475*

S.E. 0.0006 | 0.0001 0.0128 | 0.144 0.227 | 0.0165 | C.0037 | 0.0438

. sugnif‘cant at 0.05 and 0.01, levels of probability, respectively.

The specific combining ability effects (s;) for all studied crosses with
respect to yield and yield component traits were obtained and the results are
presented in Table 6.

The resuits cleared that no hybrid exhibited positive and SIgnlﬁcant
value for all the studied traits. However, the cross G. 45 x Kar. showed
positive and highiy significant specific combining ability effect (s;) values for
boll weight (B.W), seed cotton yield per plant (S.C.Y./P.), lint cotton yield pier
piant (L.C.Y./P.}) and lint index (L.i), respectively. Concerning seed cotton
yield per plant (5.C.Y/P) and lint cotton vyield per plant (L.C.Y./P) the cross
Pima Ss x G. 77 had the highest, highly significant and positive specific
combining ability effect values. On the other hand, the crosses G. 88 x G. 77,
G 88 x Kar., G. 86 x G. 88 and G. 90 x Kar. out of the 45 crosses had
desirable significant specific combining ability effects (S;) values for lint
percentage (L. %), number of bolls per piant (No.B./P.) seed index (S.1) and
number of seeds per boll (No.S./B.), respectively. These results were in
common agreement with the results obtained by many authors among them
Khann et al. (1981);, William and Meredith (1980); Coyte and Smith {1997});
Abd El-Maksoud et al. (2000), Lasheen et al {2003), Abd El-Hadi et al.
(2005} and Abd Ei-Bary et al. (2008).

The genetic parameters estimates were obtained and the results are

. presented in Table 7. The resuits revealed that the magnitudes of dominance

genetic variance (5°D) were positive and larger than those additive genetic
variance (o”A) for all the studied traits. These results lined that the non-
additive genetic variance including dominance (¢°D) was important and
played the major roie in inheritance of the studied traits.

Concerning heritability in broad (h 2,s%) and narrow (h%,s%) senses
the results showed that the calculated vaiues for h b,% were larger than
those for h? ns% for all studied traits. These resuits insure the major role of
over dominance gene effects in the genetic expression of these studied traits.
The calculated values of h%p.s% ranged from 47.23% for seed index (S.1.) to
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99.99% for seed cotton vyield per plant (S.C.Y./P.), respectively. However,
heritability in narrow sense (h /) ranged from 0.00% for boll weight seed

cotton yield per plant, lint cotton yield per plant and number of bolis per plant
to 60.91% for lint index.

These results were in agreement with many investigators among

them El-Feki ef al, (1998), Abd El-Maksoud et al. (2000}, Khorgade et al.
{2000), Abd Ei-Hadi et al. (2005); Abd El-Bary (2003), Chris Braden et al.
(2003) and Abd El-Bary et al. {2003}

Table 6: Specific combining ability effects (s;) of each cross for yield
and yield component traits.

Crosses BW. ISCYJP.|LCYJP.] L.% [NoB./P,| Sl Li. [No.8SJB.
G. 45 xG.70 0.045** | -2.540™ | -2.961** | -1.503 | -1.822 | 0.413 |-0.115° | 1.380**
x Pima 62 | 0.045* | 22.098** | 6.377™ | -1.014 | 7.476™ | -0.391 [-0.455**| -0.089**
x G. 86 0.043" | 45.472* | 15.709** | -0.395 | 16.638""| -0.424 -0.363**; -0.333**
xG. 88 -0.098"* | -14.645** | -9.402"* | -4.001* | -4.162 0.375 {-0.654**| 0.209*
x G, B9 -0.060**] 23.157** | 0.82%* 2,005 | 11,388 0164 |0.491*]-0.270*
xG. 90 -0.154* | -§.703"* | 0.142* | 1.064 2.103 0.048 | 0.215** 1 -0.897**
x Pima Ss | 0.0689* | 21.700* | 9.819* | 1.789 | 6.758* | -0.292 1 0.183** | -0.414*
x Kar. 0.290" |-11.733*-*| -1.101** ! 3.383 | -8.673** | 0.063 | 0.786** | 0.891**
xG. 77 0.191* | 7.622** | 4569™ { 0.858 0.272 0.211 | 0.452"* | 1.094*
G.70 x Pima 62 | 0.130** | 29.492* | 11.040** | -0.114 | 8.787* | 0.445* | 0.234" | 1.567**
xG. 86 -0.133*" | -29.884"* | -11.300**| 0.425 |-9.192**| -0.037 | 0.023 |-0.725"
xG. 88 -0.193**| 25.99* | 91.358" | 0.699 |14.128**| -0.07 0.012 |-1.945"
xG. 89 G.158* | 36.60" | 15.155"* 7 0.905 | 41.878* | -0.092 | 0.124* | 0.546"
x G. 90 -0.017*"{ -30.90"" {-12.218"*| -0.336 |-11.896™*} -0.135 |-0.163*"| -0.249"
x Pima Sg |-0.139"*| 11.864™ | 5.223* 0.689 | 7.209** | 0.845" | 0.658** | (.458
X Kar. 0.145" | -30.069"* |-10.605""} 1.183 |-13.093"*] -0.237 | 0.132" | 0.140"
xG. 77 -0.141™" [ -16.964"" | -5.388"" | 0.458 | -4.991 | -0.012 | 0.254* |"-0.877"
Pima62 xG.86 -0.146" [ 23.074* 1 10.454*" ] 1.014 (12806 0.883* | 0.772 | 0.585*
xG. B8 -0.023%* 1-25.313*" | -8.701** | 0.488 |-9.670**| 0.198 | 0.125* | -0.600"
xG. 89 0.281"" | 17.259* | 7.280" | 0.494 1493 | -0.136 | 0.043 | 1.09%"
x G. 90 -0.497*1-31,121™ |-11.640""] 0.553 | -4.062 0.088 | 0.180*" | -2.483*
x Pima Sg |-0.173"]-33.258"" {-11.500" | 1.178 [-10.227**| -0.362 | 0.034 | -1.599*
x Kar. 0.145*" | 6.189*" | 3.059"" | 0.439 | -0.208 | -0.031 | 0.074 | 0.680*
xG.77 0.265"* | -28.876"" |-10.177"| 0.014 |-14.346™] 0.051 | 0.0180 | 1.306*
G. 86 xG. 88 0.067** | -23.919" | -9.852" | -1.206 | -10.35*" ] 1.162" | 0.354** | 1.772*
xG. 89 -0.241**}-37.727 |-15.804*" | -G.967 [-10.815**| -0.149 |-0.321"*| -1.006*
x G. 90 0.107*" | 4.223** ) 2.649* | 1092 | 0370 | -0.186 | 0.085 0.040
x Pima Sg | 0.155** | 0.196** | -0.240 | -0.183 | -2.608 0.465 | 0.200"" | 1.743*"
x Kar. -0.231*1.22.557 ] -8.611** | 0.311% -4.743 | -0.144 | -0.027 | -1.435**
xG.77 0.023* | 13.88** | 5.665*" | -0.414 4.629 | -0.337 | 0.169"* | -0399**
G. 88 xG. 89 +0.035™ | -14.014* | -5.759** | -0.786 | -4.812 | 0.980** | 0.271** | 0.800™
xG. 90 0.260"" | 15.6 7.264* | 0.266 0.880 | 0.880*" | 0.534"* | 2.025*
xPima Ss | 0.001 |-21.291*] -9.369** | -1.209 | -8.315**] 0.321 |[-0.278**] 0.195**
x Kar, -0.198"* | 33.256** | 14.907** | 0.585 |16.954**| -0.082 | 0.029 |-2.007
xG. 77 0.166%* | 10.301* | 5.727** | 9.860*" | 0.869 | 0.723* | 0.535" | 1150
G. 89 x G, 90 -0.032**1 4178 | 2.062** | 0.472 2480 | 0.673" ;0.539** | 0.863"
x Pima Sg [ 0.079"* |-17.849"*{ -6.608*" | 0.197 |-8.022**| -0.381 1 -.196** | -0.223**
x Kar. 0.080** | 26.698* [ 11.515™ | 0. 79 7.987* | -0.169 | 0.081 -0.032
xG.77 -0.280" | -40.357** {-15.812*"| -0.734 |-11.905"*| -0.221 {-0.153**! -1 57>
G. 90 x Pima S | 0.174** [ -9.599"* | 4.878* | -1.045 | -9.419 | -0.214 [-0.359"*] 0.886*
x Kar. 0.345" | 21.448™ | 5.812** | -1.550 1.082 0.408 |[-0.133"| 3.924*
xG. 77 0.179* | -4.007* ; -0.605™ | 0.025 | -4.422 | 0.556* | 0.543"* | 1.714™
Pima Ss x Kar. 0.042* |-20.679™ | -9.805™ | -1.525 | -8.519**1 0.214 |-0.235**| 1.091*
xG. 77 -0.091**] 53.966** | 18.235* | -2.150 | 22.830 {-0.777**|-0.745*| -1.333**
Kar. xG. 77 -0.116™] 19.913* | 7.278""| -1.166 | 6.691* | -0.453* |.0.380**| -1.705*
S.E. 0.0013 | 0.008 0.170 1.325 3.030 0.220 | 0.049 0.585

*,* significant at 0.05 and 0.01, levels of probability, respectively.
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Tabie 7: The estimates of genetic parameters, which included additive
and non-additive genetic variances and heritability in broad
‘ and narrow senses for yield and yield component traits.
Genetic '

B.W. [S.C.YJP, [LC.YJ/P.| L.% iNo.B./P.| S.L L.I. {No.S./B.
narameters

a'g -0.0005] -26.97 | -2.682 [0.437]-5.7696 [0.0296|0.0182( 0.1569
o°s 0.0271| 645.84 | 99.319 [2,335] 88,965 |0.1371|0.1322] 1.0829

o'e 0.0076] 0.0080 § 0.170 {1923 3.03 |0.219 {0.0487| 0.585
oA -0.001} -53.94 | -5436 [0.874| -11.54 | 0.059 | 0.036 | 0.314
oD 0.071 | 645.84 | 99.32 [2335| 88.97 [ 0.137 ! 0.132 | 1.083
H.s % 90.33 | 99.99 9098 162.53| 96.71 |47.23 | 77.53 | 70.48

Hhs % 0.00 0.00 0.00 [17.03| 0.00 | 33.01 ] 60.91 | 15.84
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