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ABSTRACT

Sixteen male plants of cotton from F, population from a cross Giza 86 x Giza
83 were crossed with their pure line parents as females in 2005 season using North
Carolina Design IIl. In 2006 season, 32 biparental hybrids and the two pure line parents
were evaluated to investigate genetic variances, heritabilities and genetic correlations
between several traits. :

The interaction of female x male mean squares was significant for position of
first fruiting node, boll weight, lint percentage, seed index, no. of opening bolls /plant
and 2.5% Span Length indicating that females behaved differently from male to another
and these males differed in their genetic background and proved efficient in evaluating
the females .The males mean squares was either larger or less than the mean squares of
females for some studied traits .It seems that maternal effect might play some role in the
inheritance of these traits. The mean performance overall males showed significant
difference for position of the first fruiting node, days to first opening boll and lint
percentage when compared with parent Giza 86. Also, it was significant for boll weight
and 2.5% span length when compared with the recurrent parent Giza 83.

Highly significant positive addifive correlation (R,) was detected between lint
cotton yield/plant and boll weight, and between position of first fruiting node with both
lint percentage and seed index, suggesting that direct selection for low position of first
Sfruiting node could lead to increased both lint percentage and seed index. Highly
significant positive dominance correlation (Rp) between lint cotton yield/plant with fiber
strength and negative (desirable) with days to first opening boll and between boll weight
with 2.5% SL, and position of first fruiting node as well as between seed index and days
to first flower. These results are of interest in explaining the relative high degree of
heterotic association among above pairs of traits added that higher dominance variance
than additive variance and larger heritabilifies in broad sense than those of narrow sense
for these traits. The R4, Ry values reported herein provides new information that may be
useful for cotton breeders attempting fo maximize efforts for some studied traifs in
biparental progenies.
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INTRODUCTION

Building of genetic superiority can be assessed on the basis of
progeny performance through reflects break up of linkage groups which
may alleviate increase the number of transgrassive segregation, thus
biparental mating system was shown to be effective in breaking unfavorable
linkage groups and in encouraging desirable recombination of fixable
epistasis (Bhullar er al. 1978 and Singh and Dwevidi 1978) . Tang et al.
(1996) reported that dominance variance accounted for the major proportion
of phenotypic variance and relatively high broad sense heritability of lint
percentage and boll weight. Also, they stated that high significant negative



additive, dominance, genotypic, environmental and phenotypic correlations
for the previous two traits in Upland cotton. El-Akhedar and El-Lawendy
(2006). Found significant positive additive correlation between lint
yield/plant and Micronaire reading. El-Harony (1999),studied Biparental
progenies of on a cross Giza 85 x Karshinesky-2, he found that females and
males were equal in proportion contributions for seed cotton yield/plant,
while male contributions was higher than those of females for lint index,
seed index and boll weight. He found that females and males mean squares
were significant and additive variance accounted the major proportion of the
phenotypic variance for seed cotton yield /plant, lint percentage and lint
index. Also, he showed high significant positive correlation between lint
percentage and lint index and for genotypic and phenotypic correlation
between boll weight and lint index. Zeina (2002),studied Biparental on
across Giza 88 x Pima S¢ , he found that additive variance was accounted
for the largest major proportion of the phenotypic variance for all studied
traits, highly significant positive additive, dominance genotypic and
phenotypic correlations were obtained for seed cotton yield /plant with lint
yield/plant, boll weight and seed index. Soliman (2003) studied three
Biparental hybrids in an intra-specific cotton crosses, he found that the
additive genetic variance was the major proportion of the phenotypic
variance for most traits in all biparental crosses, except for days to first
flower and days to first opening boll in cross I.

The main objective of this research was to know the extent of
biparental mating system effectiveness in breaking unfavorable linkage
groups and-estimation the relative size of additive and dominance genetic
correlations and heritabilities in both broad and narrow senses among 32
cotton F> hybrids population derived from a crossing of Egyptian cotton
varieties via, Giza 83 x Giza 86.

MATERIALS AND METHODS

One F; population was derived from crossing between two Egyptian
cotton varieties namely Giza 86 and Giza 83 (Gossypium barbadense L.) in
2005. 16 F, plants selected at random and classified into four sets (S = 4)
.Each set was crossed as males with the two original pure line parents as
females to produce a total of 32 biparental hybrids [ North carolina mating
system Design III, (Comstock and Robison, 1952) ]. In 2006 season 32
biparental hybrids as well as the two parents were grown and evaluated in
cotton breeding department, at Sakha Agricultural Research Station in a
randomized complete block design with two replicates. Each plot consists of
one row. The row was 7 m long and 0.60 m apart. Hills were spaced 0.40m
apart and comprised one plant / hill. Normal cultural practices were applied
as recommended for ordinary cotton growing cotton Res. Ins. for Sakha
region.
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Data and measurements were recorded on ten guarded individual

plants as follow:

Earliness measurements

1- Position of first fruiting node (P.F.F.N.)

2- Days to first flower (D.F.F.)

3- Days to first opening boll (D.F.O.B.)

Yield and its components

1- Seed cotton yield /plant g. (S.C.Y./P.)

2- Lint yield /plant g.(L.Y./P.)

3- Boll weight g. (B.W.): The average weight in grams of 10 bolls
picked at random from each plant.

4- Lint percentage (L .%)

5- Number of opening bolls /plant (No. O.B. /P.) : calculated by dividing
the total of seed cotton yield / plant by boll weight.

6-Seed index (S.1.) (g)

Fiber properties

1- 2.5% span length (2.5% S.L.)(mm): This trait was determined by the
digital fibro graph according to the standard method for testing the
fiber length ASTM (1 ) 1447-63.

2- Fiber Fineness (F.F.) (Micronaire reading): This trait was expressed
as Micronaire Instrument reading.

3- Fiber Strength (F.S.): It was measured for flat-bundles of fiber using

“Pressley” tester at zero gauge length and recoded “Pressley index

values.

”

Data by individual were subjected to analysis of variance and
covariance assuming all genetic components to be random. The form of the
analysis of variance is presented in Table 1.

Table 1 . Analysis of variance in North Carolina Design III:

Source of variation d.f. EMS |
Sets s-1
Replications in Sets s (r-1)
Females in Sets s
Males in Sets s (m-1) c’e+2ro’m
Interaction in Sets s (m-1) c’e+ro’ml
Error s (2m-1)(r-1) ce
Total 2mr-1

Where:

S = Sets m = male r = Replication

o’ m = (M.S. due to males / sets — M.S. due to error) / 2x r = (1/4) c*A
ro’m = (M.S. due to interaction / sets — M.S. due to error)/ r=(1/2) *D
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o’ e =M. S. due to error / r and refer to environmental variance.
Proportional contribution of males, females and their interaction are

presented by the magnitude of sum squares of these genotypes relative to
the sum of squares of crosses, the formula given by Singh and Chaudhary
(1977) as follows:
3 SS (m) ¥

SS(Crosses)
¢ L SS(E) x

SS(Crosses)
-3 (mf) 100

SS(Crosses)

Contribution of males
Contribution of females

Contribution of (males xfemales)

Estimates of genetic correlation coefficients from biparental
progenies were calculated according to formula given by Zhu ef al (1993)
as follows:

pt ; . Covarianceadditiveian j
Additive correlation coefficient (Ra)=
Jo?4ic? 4j
Dominance correlation coefficient (Rp) = e e
Jo’Dio’Dj
Phenotypic correlation coefficient (Rp) = Gamsnnca phenatypic | eny
Jo*pio®pj
Genotypic correlation coefficient (Rg) = £ Siande gruniypit | 9
Jo'gio’g
Residual correlation coefficient (Rg) = oo oy
oleio’ej

Significance of correlation coefficients tested by the followinc
formula given by Steel and Torrie (1960)
-2
1-r2
Calculated “t” values were compared using the tabulated “t” values
at both 5% and 1% levels of probability.
Where:
r=  Correlation coefficient.
n = Number of sets under study.

Calculated “t” test values fort=r
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RESULTS AND DISCUSSION

Variance
The analysis of variance (Table 2)

Table 2. Mean squares for all studied traits from mating Design III.

sov. kdersx|prr|pros|Bw. [scyelLyel L% | sL ";‘:::' zgf' FS. | FF.

3| 0.154 |29.687| 14.09” | 0.018 | 498.6  |112.22°| 2.905 |0.776" | 39.48 |6.446™ | 0.457 | 0.437
4] 0337 [31.117 3.9;1 0.074 | 1059 | 21.93 | 2.310 [0.5997"| 21.08 |5.608™| 0.316 | 0.059
emalesisets | 4| 0.196 | 6.98 | 40.05” | 0.109 | 125.6 | 39.53 | 2.450 |0.6807| 17.41 | 2.098 | 0.516 | 0.066
12} 0.216 | 5.78 | 9.86™ | 0.107 | 290.0" | 43.12 | 1.565 |0.444| 36.25 | 3.473 | 1.222° |0.345

mteraction [120.288° | 4.03 | 354 [0.220"| 252.9" | 35.44 | 2.552 |0.457| 47.68" | 3.102" | 0.583 | 0.216

rror 28] 0.130 | 3.36 1.98 | 0.098 | 113.7 | 26.65 | 1.085 | 0.119 | 19.57 | 1.336 | 0.424 | 0.166

*, ** Significant and highly significant at 5% and 1% levels, respectively

showed significant differences among sets for days to first flower, days to
first opening boll, seed cotton yield /plant, lint cotton yield /plant, seed
index and 2.5% span length , indicating variability available in the
genotypes that can be widely utilized . Also, highly significant mean
squares of females in sets were obtained for days to first opining boll and
seed index. While, mean squares of males in sets were significant for days
to first opining boll, seed cotton yield / plant, seed index, fiber strength and
fiber fineness. The mean squares due to males was either larger or less than
the mean squares of females for most studied traits .It seems that maternal
effect might play some role in the inheritance of these traits. The female x
male interaction mean squares were significant for position of first fruiting
node, boll weight, lint percentage, seed index, no. of opening boll /plant and
2.5% Span length, indicating it behaved some what differently from male
to another and these males differed markedly in their genetic background
and proved efficient in evaluating the females. On the other hand, these
results indicated the breakup of linkage between genetic factors which
controlled these traits (Bhullar er al. 1978 and Singh and Dwevidi 1978).
Inconstant insignificant interaction reflected that the male of female changes
were nearly of similar magnitudes in these traits. Lack of significant
interaction caused by the parents with equal frequencies of dominant and
recessive genes fall in the middle. Similar findings were obtained by El-
Harony (1999), Zeina (2002) and Tang et al. (1996).

The proportion contribution values of male, female and their
interaction to genotypes variance are presented in (Table 3).
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Table 3. Contribution as percent of males, females and interaction for

all studied traits.
Trait Proportional contributions
Females Males Females x males
P.F.F.N. 11.44 37.97 50.59
D.F.F. 19.18 47.63 33.19
D.F.O.B. 4990 36.86 13.24
B.W. 9.99 29.59 60.49
S.C.Y./P. 7.16 49.59 43.28
L.Y./P. 14.36 : 47.01 38.63
L.% 16.55 31.73 51.72
S.L 20.09 - 39.39 40.52
No. o. B./P. 6.47 40.40 53.13
2.5% S.L. 9.61 47.74 42.64
F.S. 8.70 ; 61.81 29.49
F.F. 39 =y 59.19 37.02

The results showed that the male contribution was higher than those
of females for all studied characters except days to first opening boll.
Whereas, female contributions surpassed for days to first opening boll. On
the other hand, males x females interaction were higher than males and
females contributions for position of first fruiting node, boll weight, lint
percentage, seed index and number of opening bolls/plant, indicating that
presence of non additive controlling these traits.

Means

The mean performance of 12 studied traits for the biparental
progenies with their corresponding parents are illustrated in (Table 4). The
results clear that the mean performance was significant difference among
the crosses of females, G. 83 and G. 86 with some males for most studied
traits in all sets. The mean overall males were significant different for
position of first fruiting node, days to first opening boll and lint percentage
when compared with parent G. 86. Also, it was significant for boll weight
and 2.5% span length when compared with the recurrent parent G. 83. The
mean performance of the male no. 2 in set I exhibited significant values for
lint percentage relative to recurrent parent G. 86 and for 2.5% SL and fiber
strength when compared with the recurrent female G. 83. Male no. 2 in set
II was significant when compared with G. 86 for days to first flower, fiber
strength and for 2.5% SL when compared with the recurrent parent G. 83.
Male no. 3 in set II exhibited highly significant value over G. 83 and G. 86
for seed index and fiber strength respectively. Male no. 4 in set III showed
significant values (desirable) for days to first opening boll and lint
percentage when compared with recurrent parent G. 83 and for boll weight
when compared with G. 86. Male No. 3 in set IV exhibited significant
values (earlier) for days to first flower, days to first opening boll, lint
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Table 4. The average performance of all traits of 32 combinations (in
four sets) between G. 86 x G. 83 F; hybrids with its parents.

Ls P.F.F.N D.F.F. D.F.0.B. B.W. S.C.Y/P. L.Y/P.
ets Males
G383 [ G86 | G83 [Gs6] 633 | Gs6 [G83] Gse | 6.3 | G.s6 |33 Gss
1 800 | 734 | 87.7 | 895 | 1275 | 130.5 | 2.83 | 2.79 | 104.5 | 1154 | 40.8 | 449
2 836 | 793 | 88.1 | 857 | 1265 | 131.0 | 2.82 | 2.63 | 113.3 | 108.6 | 43.2 | 444
Setl 3 773 | 7.89 | 842 | 86.0 | 129.1 | 133.5 | 2.78 | 3.21 | 128.0 | 132.6 | 49.2 | 528
4 795 | 8.26 | 862 | 89.0 | 1250 | 132.5|2.83 | 3.12 | 1205 | 1165 | 47.6 | 44.8
1 7.66 | 7.67 | 84.8 | 87.4 | 127.0 | 126.0 | 3.01 | 2,91 | 102.1 | 1053 | 40.0 | 39.4
3 7.19 | 8.19 | 855 | 86.4 | 1300 | 132.5 | 2.72 | 2.82 | 121.2 | 96.5 | 46.7 | 37.0
Set 11 3 827 | 8.04 | 853 | 87.5 | 126.1 | 130.6 | 2.67 | 2.71 | 119.3 | 124.9 | 47.0 | 475
4 7.96 | 7.89 | 854 | 89.2 | 1295 | 131.1 | 2.76 | 2.78 | 114.7 | 104.0 | 43.9 | s0.1
1 8.13 | 7.82 | 88.1 | 855 | 130.1 | 1322 ] 2.66 [ 282 [ 1049 | 1432 [ 442 | 549
2 7.60 | 818 | 855 | 884 | 129.9 | 133.1 | 2.77 | 298 | 110.7 | 126:6 | 43.6 | 48.4
Set 111 3 7.61 | 757 | 858 | 87.4 | 1295 | 1302 | 2.76 | 2.85 | 115.7 | 99.6 | 45.4 | 379
4 7.19 | 7.50 | 86.0 | 867 | 1283 | 131.5 | 2.86 | 2.98 | 134.8 | 132.0 | 51.0 | 517
1 7.62 | 807 | 87.2 | 86.4 | 1281 | 131.0 | 2.81 | 295 | 139.0 | 117.6 | 56.1 [ 45.8
2 834 | 7.70 | 87.3 | 848 | 129.5 | 130.8 | 2.90 | 2.84 | 126.9 | 107.6 | 49.3 | 42.1
Set 1V 3 733 | 7.95 | 845 | 84.6 | 126.0 | 127.3 | 2.67 | 2.99 | 129.5 | 125.7 | 51.7 | 49.4
4 7.51 | 8.46 | 81.9 | 83.8 | 124.3 | 129.8 | 3.00 | 2.70 | 116.0 | 129.6 | 48.6 | 495
LSD 008 0.74 3.9 2.9 0.64 21.9 10.6
0.01 0.99 52 3.9 0.87 29.4 143
Mean overalimales | 7.80 | 7.00 | 859 | 868 | 1279 | 1309 | 2.80 | 2.88 | 118.8 | 117.8 | 46.7 | 45.7
Parent mean 820 | 930 | 854 | 899 [ 1285 | 1328 | 2.54 [ 2.86 | 107.6 | 1133 | 39.3 | 442
T able 4. Cont.
L. %. S.L No. O.B/P. 2.5% S.L. F.S. F.F.
Sets Males
G83 | G36 | GS3 | G386 | G83 | GS6 | G33 |G86 | G83 | G36 | G383 | G36
1 392 | 386 | 942 | 956 | 369 | 415 | 308 | 316 | 98 | 10.7 | 42 | 39
Setl 2 387 | 409 | 938 | 823 | 403 | 413 | 323 | 311 | 112 | 96 38 | 3%
3 | 385399 | 916 | 940 | 461 | 41.6 | 309 | 326 | 104 | 102 | 40 | 40
4 | 395|385 | 903 | 9.14 | 428 | 399 | 309 [ 320 | 101 | 94 | 33 | 46
1 392 | 375 | 914 | 938 | 339 | 361 | 315 | 337 | 101 | 105 | 4.6 | 4.1
Setll | 2 387 | 384 | 932 | 974 | 446 | 341 | 325 | 33.0 | 105 | 109 | 39 | 4.1
3 | 394|381 | 904|993 | 447 | 468 | 306 | 31.1 | 98 | 1.0 | 43 | 41
4 | 383|386 | 907|972 | 416|375 |316 |325]| 102]| 99 | 45 | 44
1 421 | 383 | 823 | 904 | 393 | 509 | 323 | 319 | 95 | 92 | 36 | 34
Setlll| » 390 | 382 | 889 | 995 | 401 | 926 | 315 | 31.2 | 94 | 105 | 3.7 | 46
3 | 393|380 | 985 | 975 | 423 | 355 | 308 | 309 | 104 | 11.4 | 44 | 42
4 | 378 | 392 | 916 | 9.08 | 47.2 | 431 | 307 | 325 | 1000 | 102 | 41 | 41
1 403 | 39.0 | 813 | 9.09 | 49.5 | 399 | 288 | 319 | 87 | 101 | 3.8 | 39
SetlV| 2 390 | 391 | 914 | 919 | 432 | 379 | 298 | 289 | 9.7 | 95 | 42 | 44
3 | 396|394 | 875 | 896 | 488 | 426 | 285 | 324 | 98 | 100 | 43 | 40
4 | 419 | 383 | 870 | 975 | 387 | 479 | 338 | 310 | 98 | 11.2 | 46 | 37
LSD 005 21 0.71 9.1 24 13 0.8
0.01 29 0.95 122 32 1.8 1.1
Mean overall | 393 | 387 | .06 | 990 | 425 | 412 | 310 [ 318 | 99 | 103 | a1 | 40
Parent mean | 37.3 | 31.1 | 8.73 | 970 | 386 | 448 | 284 | 321 | 94 | 95 | 41 | 39
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cotton yield/plant and lint percentage when compared with G. 86 the parent.
Male no. 4 in set IV showed significant values over G. 83 for boll weight,
lint percentage and 2.5% span length and fiber strength.

Generally, the results in Table 4 cleared that the biparental mating
system was effective in breaking unfavorable linked groups, encouraging
desirable recombination and also, allows for the exploitation of fixable
epistasis. From these biparental progenies, we can obtain isolated strains
with high performance for most quantitative studied previous ftraits
surpassed overall the two their parents. Present findings were agree with
obtained by El-Harony (1999), Zeina, (2002) and Soliman (2003).

Genetic components

Ratios of additive genetic variance (c”A), dominance genetic
variance (c°D), and environmental variance (c’E) as a proportion of
phenotypic variance (c®ph) for all studied traits are summarized in (Table
5). Additive variance accounted for the major proportion of the phenotypic
variance than dominance genetic variance for days to first flower, days to
first opening boll, seed cotton yield/plant, lint cotton yield /plant, seed
index, 2.5% span length, fiber strength and fiber fineness, These results
showed that additive variancc was the major component of the phenotypic
variance, consequently, moderate to high heritabilities in narrow sense
(ratios of *A as a proportion of o”ph ) for these traits and selection

Table 5. Additive (c°A), dominance (c’D) and environmental (¢’E) variances
as_ratios of phenotypic variance (c’ph) and heritabilities in broad
(h°b) and narrow (h’n) senscs for all studied traits.

Trait Genetic components
a1 [@aV @ [(°DY (Iph) (CEY (c’ph)] __ (h'b) (h"n)
P.F.F.N.
D.F.F. 0.2781 0.5110 0.2110 78.90 27.81
D.F.O.B. 0.5064 0.1400 03510 | 64.79 50.75
B.W. 0.7553 0.1499 0.0947 90.55 75.39
S.C.Y./P. 0.0788 0.6759 0.2453 75.47 7.88
L.Y./P. 0.4735 0.3739 0.1526 84.74 47.35
L.% 0.4269 0.2278 0.3453 65.46 42.69
SI 0.1930 0.5892 0.2198 78.22 19.30
No. O. 0.4501 0.4677 0.0821 91.79 44.59
B./p. 0.3056 0.5150 0.1793 82.07 30.56
2.5% S.L. 0.4675 0.3864 0.1461 85.39 46.75
F.S. 0.6826 0.1360 0.1814 81.86 68.26
F.F. 0.5731 0.1538 0.2730 72.69 5731

broad (h’b) and narrow (h’n) senses for all studied traits.
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procedures could be effective to improve these previous traits and might be
gets on transgrassive segregation in offspring of biparental population
hybrids for the previous traits will be higher than the respect better parent
for all fiber properties and most yield, yield components and earliness
measurements.

The dominance genetic variance (c°D) was the largest proportion of
the phenotypic variance and higher in magnitude than those of additive
genetic variance for position of first fruiting node, boll, weight, lint
percentage, and no. of opening boll/plant. Confirming that the utilization of
heterosis available in this biparental population could be fruitful and
suggests that hybrids may be used to improve these traits. The same results
were reported by Tang ez al. (1996). El-Harony (1999). Sorour et al. (2006)
and El-Akhedar and EI-1 awendy (2006).

On the other hand, both additive variance and dominance variance
was proportionally near equal seed index, indicating that both additive and
non-additive (dominance) played the same importance role in inheritance of
this trait. Same results were obtained by Soliman (2003).

In these respect. the magnitude of (c’D) was greater than fixable
genetic variance (o°A + o°AA), although for some traits, some (c?A) was
detected. Considering the negative additive genetic correlation (Table 6 ) of
no. of bolls/plant with fiber fineness. and between days to rirst opening boll
with both fiber fineness and fiber strength would except to have difficulty in
selecting for pure lines with early maturity combined with large bolls/plant
with high fibers quality, (fineness and strength.) However, it is possible that
fixable genetic variance has been reduced in populations derived from
hereditary material that is the result of long-term selection program.

The estimates of environmental variances (c°E) were generally small
for all studied traits except for boll weight and no. of boll/plant. This
resulted in high or moderate heritabilities in broad sense for these traits,.
Thus high progress to improve these biparental populations would be
expected because narrow sense heritability was not low.

The results of additive (Rs)., dominance (Rp). genotypic (Rg),
phenotype (R,y) and residual (Rg) correlations in biparental progenies are
presented in (Table 6). Highly significant additive correlation and
positive between lint cotton yield/plant and boll weight, and between
position of first fruiting node with both lint percentage and seed index. -

Genetic correlations

These results suggest that direct selection for low position of first
fruiting node lead to increased both lint percentage and seed index may be
caused by increasing maturity for fiber and seeds in early boll per plant.

These results is logic where increasing maturity for fiber and seeds

in early boll on plants. The negative dominance correlation
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Table 6. Estimates of correlation coefficients between phenotypic variance
components among all agronomic studied traits in G. 83 x G. 86 F,
hybrids with its parents.

s 25%
Traits ¢ BW.|L.Y/P.| L% | Ne.B®. | SL | FF. | FS. | "= P.FFN DFF Innul
R. |060| 091** | 054 | 005 [075- | 0.08 | 05¢ | -051 | 0.79 | -0.60 | -0.75
Rp |-038| 0.98*+ | 063 | 0.43 | 039 |099**| 035 | -038 | -0.33 | -030 [-0.91**
kcym| Rc |-0.69| 0.89*+ |oo1*+| o001 | 048 | 0.67 | 028 | -0.47 | -0.01 | -0.63 | -0.64
Ro |-064] 091*~ | 088 | o010 | 049 | 072 | 025 | -045 | 005 | -0.61 | 0.73
Ry [074]| 064 |086*| 002 |-007 | 048 | 064 | 014 | 005 | -0.06 | 015
Ra 087 | 009 | oT1 002 | 052 | 026 | -0.76 | 0.100 | -0.66 | 0.07
Ro 020 |[072| 06 | -017|-035| 069 | 1.00** |098*+| 011 | 0.3
lB.w. Rc 094** | 060 | 010 | 032 | 004 | -0.50 |095** | 0.72 | 065 | 033
R 090+ | 042 | 009 |-032| 007 | -039 |096*~ | 0.78 | 0.63 | 021
Re 0.87 |096**| o011 | -0.13 | -004 | 0.87* | 003 | -058 | -023 | 047
Ra 030 | 030 | 041 | 028 | 024 | -0.76 | 0.49* | 064 | 0.3
Ro 047 | 060 | 052 |096*~| 053 | 019 | 014 | 037 | 075
L.ym| Re 083+ | 004 | 0s1 | 026 | 052 | 083 | 047 | 062 | 0@
Ra 076 | 002 | 0s2 | 074 | os7 | -032 | 046 | 062 | 57
Rt 058 | 037 | -0.40 | 1.00*~ | 001 |-079 | 027 | 064
Ra 001 | 081 | 0.81 | -0.16 | 0.40 | 0.88* | 0.77 | -0.46
Ro 034 | 043 | 069 | 042 | 071 |-080 | 037 | 067
I Rc 04 | 031 | 050 | 061 | 0.47 | -004 | 025 | 026
Rp 037 | 0% | 074 | 057 | 032 | 0os | -015 [-0.97
Re 024 005 | 031 |092** | 021 | 053 | -0.02 | 036
Ra 046 | -038 | -0.86* | -026 | 031 | -0.59 | 0.69
Ro 071 | 0.41 |-099**| 063 | 071 | -0.41 | 038
No. Re 087 | 020 | 080 | 007 | 002 | 075 | 0.7
{B-/P. Rou 082* | 008 | 088 | 010 | 015 | 0.7 | 054
Re 095*+| 065 | 057 | 008 | 0.72 | 090** | 0.62
R. 069 | 070 | 015 |098| .44 |-0.89
Ro 028 | 071 | -0.16 | -036 | 0.93*+| 0.1
Is.1. Rc 0.08 | 0.89** | 038 | -0.12 | 033 | 035
R 0.32 | 0.92*~ | -0.38 | -0.20 | 033 |-0.88*
Re 076 | 036 | 013 | -0.47 | 0.99**| 036
Ra 025 | 082 | 067 | 028 | 0.40
Ro 033 | 035 | 033 | 017 | 084
IF.F. Rc 008 | 029 |-055| 032 | 0.54
R 008 | 029 | 066 | 025 | 073
Re 039 | 072 | 0.08 | -0.81 | 0.13
R, 0.13 | 059 | 025 [-0.94**
Rp 068 | -076 | 0.1 | 032
lrs. R 0066 | 055 | 032 | 054
Ra 054 | 049 | 002 | 063
Re 001 | 080 | 026 | 065
Ra 0.13 | 007 | o1l
Rp 0.98*+ 0.13 | 0.02
.5 % Rg 0.88* | 042 | 0.03
5 Ra 091*+| 042 | 015
Rs 054 | 023 | 473
Ra 059 | 0.;2*
Ro 009 | 012
P.F.FN.| Re 0.19 | -0.27
R 019 | 0.8
Re 033 |-097%*
Ra 0.09
Ry 0.60
F.F. | Re 0904
r R .10
Re 022
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between days to first opening boll with both lint cotton yield/plant and fiber
fineness, and between no. of bolls/plant and fiber strength in these
population (were not encouraging for the use F; hybrids to improve these
previous traits together).These results support no evidence that the linkage
associations among these traits were broken.

Highly significant positive dominance correlation (Rp) between lint
cotton yield/plant with fiber strength and negative (desirable) with days to
first opening boll and between boll weight with 2.5% SL, position of first
fruiting node as well as between seed index and days to first. flower.

This results are of interest in explaining the relative high degree of
heterotic association among above pairs of traits added that higher
dominance variance than additive variance and larger heritabilities in broad
sease than those of narrow sense for these traits Table 5. Similar conclusion
reported by El-Harony (1999).

High significant positive genotypic (Rg) and phenotypic (Rpn)
correlations between lint cotton yield/plant and lint percentage. Boll weight
showed highly significant positive Rg and Ry, with 2.5% SL. The same
results observed between seed index and fiber strength and between 2.5%
S.L with position of first fruiting node. These results were partial agrees
with Tang et al. (1996).

Several of the residual correlation values (Rg) presented in Table 6,
were significantly from zero. Lint percentage showed high significant
positive Rg with both boll weight and lint cotton yield/plant. Also, fiber
sirength with boll weight as well as lint cotton yield/plant and lint
percentage recorded the same results. Such Rg values suggested that residual
factors such as random effects in field management might increase lint
percentage by increase both boll weight and lint cotton yield/plant and
increase both boll weight and lint cotton yield/plant lead to increase fiber
strength. The Ra, Rp and Rg values reported herein provide new information
that may be useful for cotton breeders attempting to maximize breeding
cfforts for ecarliness measurements; yield and its components and fiber
properties in biparental progenies.
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