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Abstract

Thirty-six cotton progenies were produced by using
biparental mating of SB.58 x G.91 F2 with their parents to study
the extent of this system in breaking unfavorable linkage groups
and obtaining new promising recombinations. North Carolina
Design III was used to estimate mean performances of the
progenies, the phenotypic variances and their components,
heritabilities and genetic correlations for yield, its components,
earliness and some fiber traits.

Generally the progenies derived from G.91 exhibited higher
yield and yield components, on the other hand, the progenies of
the second parent SB.58 showed better performance for fiber
traits. While, there were only two progenies of G.91 behaved
earlier performance for days to first flower trait comparing to other
progenies of both parents. The proportional contribution values of
males were higher for all studied traits with exception for
micronaire value and uniformity ratio characters. The results also,
revealed that the additive variances playing a major role of the
inheritance of all studied characters except uniformity ratio,
indicating that the direct selection could improve these traits.

Positive additive genetic correlations were detected for seed
cotton yield with boll number and for boll weight with seed index,
suggesting the effectiveness of indirect selection for improvement
of yield and boll weight by selection for their related characters.
The positive and negative dominance correlations which were
detected for some traits are of interest in explaining the relatively
high degree of heterotic association among traits.

INTRODUCTION

Reports of useful hybrid vigor in the F2 cotton populations have created an
interest in breeding program to develop these hybrids for commercial use or to include
in a suitable mating system to produce new desired recombinations (biparental
mating), Meredith (1990) and Tang et al (1993a, 1993b) studied the yield, yield
components and fiber quality potential for F2 generation in terms of genetic combining
ability, they observed significant general and specific combining ability for most traits
measured. Later, Tang et a/ (1996) estimated genetic variances, heritabilities and
genetic correlations among 64 F2 hybrid populations and discussed the usefulness of
these populations for use as hybrids or for selection for pure lines. They found
dominance variances accounted for the major portion of the phenotypic variances for
yield and some components, and a low proportion of additive variances for fiber traits,
moreover positive additive and dominance genetic correlations were detected for fiber
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strength with some studied traits. On the other hand, several researchers paid
attention for F2 population to produce new recombinations by using biparental mating
system, El-Harony (1999) in forty progenies of biparental G.85 x Karshanseky-2
indicated that there were evidence of breaking up the linkage of some progenies
which gave some high yield genotypes, héistated that additive variance accounted the
major part of the phenotypic variance for all studied traits except for boll number and
seed index , the results of additive correlations between traits suggested that selection
for high yield pure lines should result in strains with more but smaller bolis. Abo-Arab
(1999) in similar investigation reported that the biparental mating system is
effectiveness in breaking unfavorable linkage groups and obtained new promising
recombinations. Zeina (2002) suggested the possibility of obtaining promising strains
that have high yield in biparental progenies of G.88 x Pima S;. He showed that
additive effect playing the major role of the inheritance for all traits, so the direct
selection could improve these traits, he obtained highly significant positive additive,
genetic and phenotypic correlations for seed cotton yield / plant with lint yield, boll
weight, seed index and mean length characters.

The objective of this study reported herein aimed to the estimation of genetic
variances, heritahilities and genetic correlations among thirty-six biparental progenies
of SB.58 x Giza 91, the data will also provide relative sizes of additive and dominance
genetic correlations among vyield earliness and fiber traits and thus will provide
guidance to the breeders of these populations for selection of strains useful in pure
line breeding for cultivar development.

MATERIALS AND METHODS

The materials were used in this investigation as parents are the two genotypes
SB.58 and Giza 91 of (Gossypium barbadense L.). The first parent is characterized by
earliness, fiber strength lower micronaire value (finer) traits, while the second parent
is described by higher yield components and also shows early maturity. North Carolina
design IIT according to (Comstock and Robinson, 1952) was used in this study,
whereas the F2 individuals (using as males) were randomly selected and backcrossed
to each of their parents (using as females).

In 2003 season, eighteen F2 plants were, randomly, chosen as males and
were backcrossed to their parents (females) to produce thirty-six biparental hybrids.
In 2004 season, thirty-six biparental hybrids along with the two parents were
evaluated at the Giza experimental farm of the Agricultural Research Center. The
experimental design was a randomized complete block with two replications. Each plot
consisted of two rows for each genotype, 4.5 meters long and 60 cm apart. Hills were
spaced 50 cm apart and comprised one plant / hill. Normal cultural practices were
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applied as recommendations. At the end of the season, data on ten guarded plants
were taken for the following characters:

Seed cotton yield / plant (SCY) in grams.

Lint cotton yield / plant (LY) in grams.

Number of bolls / plant (NB), was calculated by dividing (SCY / boll weight).
Boll weight (BW) in grams. .

Lint percentage (LP), the relative amount of lint in a seed cotton sample
expressed in percentage.

Seed index (SI), weight of 100 seeds in grams.

Lint index (LI), was calculated by; SI x (LP / 100-LP).

Position of first fruiting nude (FFN)

Number of days to first flower (DFF)

. Uniformity ratio (UNF).
. Fiber strength (FS).
. Micronaire value (MIC).

Fiber properties were estimated by HVI spectrum in the Technology
Laboratory of the Cotton Fiber Research Department.

Genetic analysis:

Data were subjected to analysis of variance assuming all genetic components

are random. The North Carolina design III is applied since the male group in this
design consists of the two female progenies. In this investigation, there were six sets

(s=6), each set had three male groups (m=3), in which the male group consisted of
the progenies of the two females (f=2), thus, thirty-six progenies were subjected to
the analysis of variance as outlined by (Comstock and Robinson, 1952) and illustrated
in Table 1.

Table 1: Analysis of variance for North Carolina design III.

SOV DF EMS

Sets s-1

Replications in sets s(r-1)

Females in sets (F) s

Males in sets (M) s(m-1) c%e + 2ro’m
F x M interaction in sets s(m-1) o’ + ro’ml
Error s(2m-1)(r-1) a’e

Total 2smr-1

s = set r = replications m = males

o%m = [MS due to males/sets-MS due to error] / 2r

o?ml = [MS due to interaction- MS duetoerror] / r

o’m = (Va)o?A (additive variance).

o?ml = (¥2)o?D (dominance variance).

o%e = MS due to error/r and refer to environmental variance.
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Proportional contribution of females, males and their interactions are presented
by the magnitude of sum of squares of these genotypes relative to the sum of squares
of crosses.

Significance of correlation coefficients was tested according to the following
formula:
t=rv(n2)/ (19
Where,
r = correlation coefficient.
n = number of sets under study.

RESULTS AND DISCUSSION

Mean performance of biparental crosses for yield and its components as well as
earliness and fiber traits are presented in Tables 2 and 3, respectively. Table 2 showed
that the mean performances of some biparental progenies as male groups, i.e. set I
No.3, set IV No.2 and 3, set V No.1 and 3, and set VI No.2 were higher than their two
parents for seed cotton yield and lint yield, set IV No.2 and set V No.3 for boll
number, and set IV No.3, set V No.2 and set IV No.1 for lint percentage. Also, Data
revealed that there were significant differences according to the females for lint yield,
lint percentage and lint index. The progenies of SB.58 in set III No.3, set IV No.2 and
V No.2 surpassed their parent for lint yield and lint percentage characters. While, the
progenies of G.91 in set I No.2 for lint yield and lint index, set IV No.3 and set VI No.2
for lint yield and lint percentage showed higher estimates comparable to their parent.
Concerning Table 3, it could be noticed that progenies of F2 x SB.58 performed well
for the fiber strength comparable to the progenies of F2 x G.91; set II No.1 and No.3,
set IV No.3, set V No.1 and 3 and set VI No.3. Moreover, all progenies of F2 x SB.58
exhibited lower micronaire values than the F2 x G.91 progenies except for No.1 of sets
I, V and VI and No.2 of set III. Also, two progenies of F2 x SB.58 which are No.3 in
set I and No.2 in set II showed lower position of first fruiting node rather than their
parents, indicating the presence of female influence for these characters. These
results, in general might indicate existence of new genetic recombinations,
meanwhile, that it could be possible to obtain isolated strains with higher performance
for yield and its components, earliness and some fiber properties compared to their
parents. Miller and Rowlings (1967) accomplished new recombinations by beginning
with the F2 generation and maintaining plants for six generations in an isolated block,
where the mating system was mixed intermating and selfing (approximately 50% self
pollination). Meredith and Bridge (1971) obtained similar results through two
generations of random intermating after reaching F3.
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Table 2: Mean performances for yield and its components of 36 combinations between
SB58 x G.91 F2 hybrids with their parents.

2 scy Ly BW P SI u
g ﬁ E gm om eE gm % gm gm
1 SB.58 68.8 d-k | 26.2 dk | 212 d-I 3.25 38.2 h-l 11.2 be 6.88 ci
G.91 56.8 h-l 228 hk 164 | 3.46 40.2 b-g 11.0 bg 7.36 a-f
1 2 SB.58 59.2 h-l 22.2 hk 173 10 341 374 K 11.1 bf 6.63 f-i
G91 75.0 by 29.8 b-i 214 d- 3.51 | 39.7 d+ 11.8 ab 773 ab
3 SB.58 78.8 b-h 30.2 bl 244 b 323 38.2 hd 10.6 ci 6.60 g-i
G.91 89.4 ad | 352 a< | 299 a<c 2.99 39.4 d+ 10.0 gk 6.50 h-l
1 $B.58 60.2 h4 236 hk 19.6 f-i 3.06 39.6 d+ 104 e 6.82 i
G.91 746 b 30.2 bl 24.4 b 3.04 40.5 a-f 9.6 Ik 6.57 g-i
o 2 SB.58 61.6 g- 24.2 gk 19.0 ¢+ 3.23 39.4 d+ 10.8 b-h 72.04 b-
G.91 70.6 d-k 28.0 ¢ 22.3 b-i 3.18 39.7 d4 10.5 d+j 6.92 c
3 SB.58 58.3 hd 23.8 hk 176 | 3.30 40.8 a-e 10.8 b-h 744 a<
G.91 65.5 e 26.0 ek 204 e 322 39.6 d- 10.1 f-k 6.62 f
1 SB.58 564 H 21.7 ik 172 | 3.32 38.6 g-l 11.6 a< 728 ag
G.91 61.0 g4 24.1 gk 16.9 | 3.62 39.5 d 11.8 ab 7.74 ab
m 2 SB.58 66.2 e 253 ak 19.2 f4 3.44 38.2 hel 11.0 b-g 6.84 ci
G.91 58.2 h+ 22.2 hk 19.0 g+ 3.04 38.0 H 11.2 be 6.88 c-
3 SB.58 66.6 el 27.2 ¢ 20.0 3.33 40.8 ae 10.8 b-h 742 a-e
G.91 61.5 g 246 gk 19.8 f- 3.12 39.9 ch 10.2 ek 6.80 cl
1 SB.58 65.7 e 25.1 -k 21.3 d+i 3.08 38.2 h-l 106 i 6.50 h-i
G91 | 860 ae | 340 be | 289 a-e | 298 396 dj | 102 ek | 6.64 f
v 2 SB.58 84.1 af 33.8bf 27.0 ag 3.12 40.1 b-g 10.3 ek 6.90 c-i
GSo1 104.9 a 424 a 345 a 3.07 40.4 b-g 9.8 h-k 6.30 |
3 SB.58 77.8 b 31.0 b-h 24.4 bl 3.18 39.9 c-h 104 e 6.87 ci
G.91 89.0 a-d 37.2 ab 29.0 ad 3.00 41.8 ab 9.5 jk 6.84 ci
1 SB.58 74.0 b 278 ¢ 22.2 bei 334 3701 11.6 a-c 6.80 c-
G.91 95.2 ab 37.3 ab 26.8 a-h 3.55 39.2 d-k 123 a 793 a
v 2 SB.58 64.0 f 26.7 ¢ 19.6 - 3.28 41.7 a-c 10.2 ek 726 a-g
G.91 57.8 hl 24.4 gk 19.8 f-i 2.93 422 a 93 k 7.18 b-h
3 SB.58 923 a¢ | 348 ad 30.6 ab 3.04 37.8 jl 11.0 b-g 6.66 f-i
G.91 824 b-g | 328 bg 27.8 af 3.00 39.7 d-i 10.3 ek 6.78 d+
1 SB.58 556 233 hk 18.2 hi 3.06 4.7 ac 10.6 ci 754 a<
G.91 64.6 e-l 271 ¢j 20.0 f-i 322 | 418 ab 104 e 7.46 a-d
VI 2 SB.58 69.9 d-k 276 ¢ 216 ci 3.25 39.4 d 10.7 ¢-h 6.97 c-i
G.91 746 b4 30.6 b-h 22,6 b 331 41.0 a-d 10.4 e 7.28 a-g
3 SB.58 62.3 f4 23.0 hk 18.8 g+ 334 36.8 | 115 ad 6.70 ¢
G91 536 j 214 ik 16.5 i 3.25 40.1 b-g 10.6 i 7.10 b-h
Mean overall $B.58 67.9 d- 26.5 ¢ 21.0 d+ 3.23 39.1 ek | 10.8 b-h 6.95 ci
males G.91 734 ¢ 29.4 bl 23.1 bd 3.20 40.1 b-g 10.5 d4 7.03 b-i
. SB.58 46.5 | 17.7 k 17.2 & 3.07 38.1 b 10.6 c-i 6.55 g-i
Parents' mean
G.91 50.6 ki 19.7 jk 178 i 3.23 38.9 f-k 11.0 bg 6.94 c-i
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Table 3. Mean performances for earliness and fiber quality of 36 combinations between
SB58 x G.91 F2 hybrids with their parents.

MIC

Sets | Males Fem. FFN DFF UNF % FS gm/tex
N SB 58 7.1 ad 746 a-e 86.9 b-e 40.3 b-f 46 cg
G.91 64 ce 705 ci 872 b-e 40.0 b 50 ac
SB 58 7.1 ad 76.6 a- 882 b 418 ab 44 eh
: : G.91 6.6 b-e 716 b-i 87.2 b-e 393 b 49 ad
3 SB 58 59 e 66.7 hi 864 b-e 376 gm |45 dg
G.91 6.4 ce 711 ci 864 b-e 37.0 jm 5.0 ac
SB 58 7.0 a-e 73.1 b-h 874 b-d 409 a-d 43 f-h
. G.91 7.2 ad 744 a-e 856 b-e 369 jm 49 ad
it 5 SB 58 6.2 de 709 ci 87.9 bc 387 ck 46 cg
G.91 6.6 b-e 74.0 af 853 b-e 383 dd 50 a<c
3 SB 58 74 a< 735 ag 87.8 bc 399 b-h 4.6 cg
G.91 79 a 778 ab 85.6 b-e 370 jm 5.0 ac
i SB 58 7.8 a 796 a 87.1 be 364 k-n 47 bf
G.91 7.6 ab 78.0 ab 86.2 b-e 342 n 52 a
s 2 SB 58 79 a 750 af 87.0 b-e 395 b 49 a-d
G.91 7.0 a-e 67.0 g-i 87.2 b-¢ 40.6 b-e 4.8 a-e
5 SB 58 7.1 ad 746 a-e 868 b-e 375 gm |44 eh
G.91 6.5 b-e 718 b 85.5 b-e 372 h-m |50 ac
7 SB 58 6.9 a-e 708 ci 873 b-d 381 em |44 eh
Ga1 7.2 ad 719 b-i 84.2 de 36.4 k-n 52 a
o > SB 58 72 ad 732 bg 86.6 b-e 394 b4 4.2 gh
GJI1 6.5 b-e 66.6 i 84.1 e 377 fm 5.0 a-<c
3 SB 58 7.0 ae 69.2 d-i 88.0 be 395 b 4.7 bf
3 G.91 7.2 ad 712 ci 849 ce 36.2 k-n 52 a
i SB 58 7.2 ad 720 b 913 a 432 a 44 eh
G.91 7.6 ab . 742 af 86.0 be 373 gm |48 ae
v 9 SB 58 7.2 ad 717 b 86.6 b-e 375 gm |42 g-h
G.91 6.8 a-e 705 cAi 858 b-e 356 In 5.0 a-c
5 SB 58 7.2 ad 708 ci 87.2 b-e 412 ac 46 cg
G.91 7.4 a<c 719 b 86.4 b-e 36.8 jn 51 ab
g SB 58 7.2 ad 69.0 e-i 86.0 b-e 358 In 48 ae
G.91 7.2 ad 700 d-i 85.8 b-e 354 mn 48 ae
Vi 5 SB 58 7.3 ad 72.3 b 87.1 b-e 386 ck 40 h
G.91 6.6 b-e 679 f-i 864 b-e 36.5 k-n 50 a<c
. SB 58 78 a 754 ae 884 b 410 a-c 44 eh
G.91 75 ac 755 ad 854 be 354 mn 49 ad
Means overall SB 58 7.1 ad 72.7 b 873 bd 393 b 45 dg
males G.91 7.0 ae 720 b 85.7 b-e 371 i-m 5.0 ac
o SB 58 7.5 a<c 718 b+ 87.0 b-e 39.8 b-i 46 cg
G.91 7.2 ad 728 b-i 86.5 b-e 373 gm |52 a
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Mean squares in Table 4 showed highly significant differences among sets for
all studied characters except for boll weight and uniformity ratio and micronaire value
characters. Females mean squares were significant or highly significant for lint yield,
lint percentage, seed index, lint index, uniformity ratio, fiber strength and micronaire
value traits, these findings indicates that females (two parents) differed in their
performances for these characters as mentioned in Tables 2 and 3. With respect to
male mean squares, it is evident that all traits except boll weight and uniformity ratio
were significantly or highly significant differed, revealiﬁg the differences due to
influence of F2 plants, as males, in their progenies. The female x male interaction
mean squares were significant for lint index and fiber strength characters; meanwhile
that females behaved somewhat differently from male to another and these males
differed markedly in their genetic background and proved efficient in evaluating the
females' different ranking. These results may be supported by the previous studies
that indicate the influence of males in making differences among biparental progenies
which controlled these traits to produce new recombinations. El-Harony (1999) found
highly significant mean squares of males for yield and its components, Zeina (2002)
showed significant male mean squares for all traits, while female mean squares were
detected only for lint percentage and fiber properties.

The propomonal contribution values of males were higher for yield and its
components and earllnaﬁs traits (Table 5). On the other hand, the proportional
contribution of females surpassed other values for uniformity ratio and micronaire
value characters. Female x male interaction contribution was ranged from 11.08% for,
lint percentage to 34.65% for boll weight. It could be noticed that the contribution
values of female and female x male interaction were similar for seed cotton yield, seed
index and position of first fruiting node characters (represent 30%-40% of the total
value), while, male and female contribution were equivalent for lint yield and fiber
strength traits (about 73%-85% of the total value). 1t could be concluded that the
male showed the major proportional contribution for all characters except for
uniformity ratio and micronaire value. These findings confirmed the previous results
that showed significant mean squares of males for most traits. '

Ratios of additive, dominance, genetic and environmental variances as
proportion of the phenotypic variance of blparental progenies are summarized in Table
6. Additive variance accounted for all characters except for uniformity ratio. These
results revealed that the additive variances playing the major role of the inheritance
for these traits. Therefore, direct selection could improve these traits. Dominance
variance was of largest portion of the phenotypic variance for uniformity ratio,
suggesting that the utilization of the heterosis to develop this trait might be fruitful.
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The estimates of genotypic variances were in general larger than the environmental
variances except for uniformity ratio, indicating the high broad sense heritability for
most characters. Moreover, high narrow sense heritability values were detected for
most traits, moderate narrow sense heritability values were estimated for boll weight,
lint index, No. of days to first flower and micronaire value, while small narrow sense
heritability value was found for uniformity ratio. Tang et a/ (1996) and Zeina (2002)
obtained similar results; they stated that the additive variances playing the major role
of the inheritance of their studied traits; for yield, yield components and fiber
properties.

The estimates of genetic (Rg) and phenotypic correlation (Rp) for pairs of traits
are presented in Table 7. seed cotton yield showed positive significant Rg and Rp with
LY and NB/P. Moreover, the positive and significant additive correlation (Ra) was
detected for seed cotton yield with boll number characters, indicating the indirect
selection for seed cotton yield within these populations should result in strains with
more boll number and vice versa. Boll weight was significantly positive correlated with
seed index, but negatively correlated with uniformity ratio indicating that selection for
boll weight will, indirectly, improve seed index, however the uniformity ratio won't be
strongly affected by selection because of the low narrow sense heritability (Table 6).
With respect to the dominance correlation (Rd) in Table 7, positive and significant
(Rd) was observed for seed cotton yield, lint yield and boll number with uniformity
ratio. The (Rd) correlations suggest that the same combinations should occur with
hybrids. Negative significant (Rd) values were detected for boll weight with lint
percentage and for uniformity ratio with micronaire value, Meredith (1984) and Zeina
(2002) reported that dominance correlations that have highly negative significant
values for any two pairs traits indicating that selection in these populations is so
difficult. Several of the residual correlation values (Re) were significantly different from
zero. i.e Seed cotton yield, lint yield and boll number with uniformity ratio, and lint -
index with fiber strength. Such (Re) values suggest that field management may have
increased seed cotton yield by increasing lint yield, boll number and uniformity ratio,
Tang et a/ (1996), El-Harony (1999) reported that when (Re) values are significant,
these mean that selsction within this genetic material is less effective.

Previous results in general indicated that the positive additive genetic
correlations as components of genetic and phenotypic correlations, i.e. between seed
cotton yield with boli number and between boll weight with seed index showed that
the yield and boll weight increases would rather be the result of an increase in boll
number and seed index respectively. Positive dominant correlations such as seed index
with lint index are of interest in explaining the relatively high degree of heterotic
association among traits.
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Table 7. Estimates of correlation coefficients of phenotypic variances and their

1237

components for all studied traits .
[*] aw w St u UNF FS
Traits Parameters NB/P N DFF MIC
om gm % gm 9m % oftex

Ra 068 (XY 056 031 | 047 | 054 D& | 0% | o0& o1 003

Rd ogs= | ose= | ox2 o2 |00 | 013 |37 043 096 | 008 | 014

Fed Rg 0.84% 087 028 007 |02 |[on 22 | 0% | oss 014 03
Re og9= | ose= | 022 004 | 008 | oat 240 | 043 | omr 015 | 047

Rp 0.83% 0.84* 045 0.16 0.48 0.70 034 oa1 039 018 028

Ra .67 207 021 | 03 | 06 D62 | 016 | 050 BT Y5

Rd oses | oz 016 | 000 | coo 038 045 og2= | 018 | -023

(8 Rg 0.88* -0.18 042 -0.30 026 021 0.60 0.86* -0.09 027
Re 0.99*= 0.2 005 -0.06 011 0.41 Q41 0.82% 0.15 047

Rp osr | 000 o2 | 005 | 03 03 | o3 0.80 003 | 024

Ra 056 016 | 028 | 0% 0% | 910 | 020 015 | 04

Rd 004 oor | -007 | 023 | oas 051 0.88* o019 | -0

Nefp Rg 0.3 053 | 003 | 048 013 067 0566 o0 | 063
Re 026 co4 | 004 | o008 03 | 040 | ose* 012 052

RD 0.36 037 | 016 | 054 0.06 045 054 007 | 062

& o% | 08 | 057 0.05 02 | 08¢ | 030 | 033

Rd | o3 063 041 .16 002 044 | oo

BW Rg 017 0.87* 0.74 036 0.08 -0.14 051 0.42
Re I EE! 040 | 057 018 065 | ~0S1

Ro 02 | opor |0 [0 |0 |0@2 |os |3

R 064 | 040 EXE] 025 | 0% B | 0%

Rd 0ss | 083 037 020 | 008 om | oos

w Rg 051 | 040 03 | 0m |04 03 | os8
Re 0.84* 0.39 o83+ 0.85* 034 0.68 018

Rp 053 | o3 -042 048 | 032 035 | 060

) 052 B2 | 9B | o7 052 | oa%

RG 093= | 053 059 006 o1 | s

st Rg (¥ -0.08 .26 -0.58 047 0.04
Re 0.06 ~0.69 o088 -0.28 030 -0.51

Rp 080 o1 | 028 | -0 0s0 | 006

Ra oA | 042 026 070 | 07

“Ra 058 030 | 008 034 | 022

u RQ 002 om 0.04 040 | -03t
Re 20 | o1 005 091+ | -044

Rp 0.06 030 001 | o7s 016

Ra - 042 035 o0 | 074

Rd % 013 054 0.08 028

FFN Rg 042 0.00 0.24 -0.56
‘Re 052 | ose= | 04 |03

Rp 040 o 015 .| 057

Rs 035 065 | 043

Rd - 043 ©0.49 ~0.70

OFF Rg 07 047 | 024
Re 058" 038 033

Rp 065 0s¢ | 009

Ra 004 | 030
Rd 007 | -ose*

UNF Rg on 058
Re 017 | 028

Rp 0o | 06

Ra 508

Rd B 033

3 Rg 030
Re 023

Rp 032

* and ** significant at 0.05 and 0.01 probability levels respectively.
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The (Ra), (Rd) and (Re) values reported herein provide useful information that

may be valuable for cotton breeders attempting to maximize breeding efforts for yield

and its components in biparental progenies.

10.

11.
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