Egypt. J. Agric. Res., 80 (1), 2002
325

USING BIPARENTAL MATING SYSTEM TO PRODUCE NEW
PROMISING RECOMBINATIONS IN COTTON

ZEINA, A.M.

Cotton Research Institute, Agric. Res. Centre, Giza.

(Manuscript received 28 March 2001)

Abstract

The present work was carried out at Sakha Agricultural Research
Station during 1998 and 1999 seasons to know the extent of biparental
mating system (North Carolina Design IIl} effectiveness in breaking unfa-
bourable linkage groups and obtained new promising recombinations. in
1998 season, there were four setls, each set was consisted of five Fp
plants as male was group and each male was mated with the two par-
ents as females. In 1999 seasons lorty biparental progenies were de-
rived from crossing of “Giza 88 x Pima Sg" Fp with their parents. Mean
pertormance of biparental progenies F» x Giza 88 exhibited higher values
than those of Fo x Pima Sg and its parents (pure lines Giza 88 and Pima
S5} for seed cotton yield/plant, lint yield/plant, lint percentage, boll
weight, seed index, lint index, mean length, micronaire reading and yarn
strength, while, boll weight, seed index, lint index, half fall, hair weight,
micronaire reading and yarn strength were larger in (Fo x Pima Sg). Also,
significant differences were found among the crosses of females (Giza
88 and Pima Sg)} with some males for most studied traits and with most
males for hair weight and half tall. Also, both seed cotton yield/plant and
lint yield/plant with males No. 4 and 5 in set | and Ill. For mean iength
and micronaire reading with male 4 in set | and with males 2 and 3 in set
Hl were significant. These results suggested breaking up the gene linkage
block of some progenies of Fp so we can obtain promising strains that
have high yield. The variance due to paternal effect was larger than that
due to maternal effect for most studied traits. The proportional contri-
bution values of males were higher than those of females and its interac-
tion for all traits. While, the proportional contribution values of females
were intermediate, it was higher than those interaction males x females
for seed cotton yield/plant, lint percentage, lint index, mean length, half
fall and micronaire reading. The females x males interaction was higher
than females for fint yield/plant, boll weight, seed index and yarn
strength. Additive variance was accounted for the largest major propor-
tion of the phenatypic variance for all traits. These results show that ad-
ditive effect playing the major role of the inheritance for these traits so
direct selection could improve these traits. Highly significant positive RA,
RG and RP was obtained for seed cotton yield/plant with lint yield/plant,
boll weight, seed index and mean length. While, significantly negative val-
ues were recorded with lint percentage, haif fall and micronaire reading.
Also, the RD was positive with fint index, half fall, hair weight and yarn
strength. Lint yield showed high positive RA, RG and RP with most traits,
for lint percentage with boll weight, lint index hair weight and haif falt.
While, negative significant RA, RG and RP for lint percentage with seed
index and mean length.
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INTRODUCTION

Estimation of genetic parameters in biparental hybrids has been an objective in
some cotton {Gossypium barbadense L.) breeding programs. The plant breeder is inter-
ested in the delermination of gene effects to establish the most advantageous breed-
ing programs for the improvement of the desired character. In addition, the breeding
programs in cotton requires measurement of multiple traits in order to develop a com-
mercially desirabie cultivar. Most studies of genetic correlations have involved popula-
tion generated with the objective of selections for pure line cotton breeding. These re-
search data, however, provided a general perspective of the genetic association among
cotton traits and their offspring (Meredith, 1984). The relationships of vield and fiber
traits of inbred lines to the same traits in F; hybrids have been studied in terms of ge-
netic combining ability. Significant general and specific combining ability was observed
for most traits measured (Meredith, 1990; Tang etal, 1993a, 1993b). Tang efal
(1996), reported that dominance variance accounted for major proportion of pheno-
typic variance and relatively high broad sense heritability of lint percentage and boll
weight. Also, they showed high significant negative additive, dominance, genotypic and
phenotyic correlations and high significant positive environmental correlation between
the previous two traits in upland cotton. El-Harony {1989) found that females and
males were equally in proportional contribution for seed cotton vield/plant, while males
contribution were higher than those of females for lint index, seed index and boll
weight. He found that females and males mean squares were significant and that addi-
tive variance was accounted for the major proportion of the phenotyic variance of seed
cotton yield/plant, lint percentage and lint index. Also, he showed high significant posi-
tive additive correlation between lint percentage and lint index and for genotypic and
phenotypic correlations between boll weight and lint index. Abo-Arab (1999) found
that the variance due to males was either larger or smaller than the variance due to fe-
males for most studied traits. It seems that maternal efiect might play some role in the
inheritance of these traits and the proportional contribution values of males were high-
er than those of females for boll weight, lint percentage, seed index and lint index in
progenies the cross "TNBy x G. 75" Fo with their parent and for seed cotton yield/
plant, lint percentage and no. of seed/boll in progenies of the cross “TNBy x G. 76" Fy

with their parents, while the proportional contribution of females surpassed those of
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males of seed cotton yield/plant and number of seeds/boll in first cross and for boll
weight, seed index and lint index in second cross Highly significant positive additive cor-
relation was obtained in the first cross for boll weight with lint percentage and for seed
cotton yield/plant with no. of seeds/boll and in the second cross between boll weight

and both seed cotton yield/plant and lint percentage.

The objective of the research reported herein was to estimate genetic variances,
covariances, and heritabilities, break up of linkage association between the studied
characters and these data will also provide heritability estimates and relative size of ad-
ditive and dominance genetic correlation among yield components and this will provide
guidance as to the usefulness of these populations for selection of strains useful in

pure line breeding for cultivar development.

MATERIALS AND METHODS

The mating design used in this study was North Carolina design 1l (Comstock and
Robinson, 1852) where the F» population was produced by crossing followed by selfing
the F1 of the two varieties (Gossypium barbadense L.), i.e. Giza 88 x Pima Sg where
the first cultivar is an extra-long stable and new Egyptian cotton variely, characterize
by lint length 34.6 mm, pressiy index 11.2 and Micronaire value 3.5 and the second
American cotton variety characterized by long staple, high lint percentage, earlier and

higher yield than G. 88.

in 1998 season, there were four sets (S = 4) of F» plants as males, sach set
consisted of five males group (m = 5), each male was mated with the parents as fe-
males. At the end of the season forty biparental hybrids were obtained with twenty rel-
ative to Pima Sg and the other twenty relative to G. 88. The forty biparental hybrids
along with the two parenis were evaluated at Sakha agricultural Research Station in
1999. The experimental design was a randomized complete block with three replica-
tion. Each plot consisted of one row for each genotype 4.5 m long and 0.60 m apart.
Hills were spaced 50 cm apart and comprised one plant/hill. Normal cultural practices
were applied as recommended for ordinary cotton growing. At the end of the season,
seed cotton yield of each genotype was harvested and ginned for each plant. Data was

taken on ten guarded plants. The measurements were carried out as follows:
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A. Yield and yield components traits:

1. Seed cotton yield per plant (S.C.Y./P.) in grams.

2. Lint yield per plant (L.Y./P.) in grams.
3. Lint percentage (L%) was calculated as follows:
Lint yield
e x 100

Seed cotton yield
4. Boll weight {(B.W.} in grams.
5. Seed index (S.1.) weight of 100 seeds in grams.

6. Lint index (L.].) was calculated as follows:

Seed index x lint percentage

100 - lint percentage
B. Fiber traits:

1. Mean length {M.L.} in 1/32 inch measured by Balls’ sledge soter.

2. Half fall (H.F.) in 1/32 inch measured by Balls sledge soter which indicates the staple
length.

3. Micronaire reading {(M.C.} measured by Micronaire instrument which indicates the fi-
ber fineness.

4. Hair weight-(H.W) in terms of millitex (10°8 g/cm), which indicates the fiber fine-
ness.

5. Yarn strength (Y.31.) is the product of “Lea strength x yarn count” (60 s carded and

3.6 twist multiplier) measured the “Good Brand Tester”.

Genetic analysis:

Data on individual plant bases was subjected to analysis of variance and covari-
ance {assuming all genetic components to be random) by using North Carolina design Il

(Comstock and Robinson 1952). Analysis of variance is presented in Table 1.
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Table 1. Analysis of variance for North Carolina design Il.

Source of variation d.f. E.M.S.
Sets s-1
Replications in sets s (r-1)
Females in sets S
Males in sets s (m-1) ce+2rd m
Interactions in sets s (m-1) ce+ro mL
Error s 2m-1) (r-1) oe
2S mr. 1
Total
Where:
s = set.
m = male.

o°m = M.S due to males/sets-M.S. due to error)/2 xr = (1/4) oA,
o’°mL = (M.S. due to interaction. M.S. due to error)/r = (1/2) o2D.

o%E = M.S. due to error/rand refer to environmental variance.

Proportionat contribution of lines, tester and their interaction 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 by the following formula:
/ n-2
t=r
1-r2

Where:

r = Correlation coefficient

n = Number of sets under study.

Also, the variances ratic compared with phenotypic variance and broad sense he-

ritabilities were tested by the following formula:

SE - \/ Replication in sets mean squares

No. of sets



330 USING BIPARENTAL MATING IN COTTON

RESULTS AND DISCUSSION

Data presented in Tabies 2 and 3 showed the mean performances of yield and its
components as well as fiber properties. It is clear that mean performances of biparental
progenies was higher than the two parents for seed cotton yield/plant, lint yield/plant,
lint percentage, boll weight, seed index, lint index, mean length, micronaire reading and
yarn strength in the first cross (F» x G. 88) and for boll weight, seed index, lint index,
half fall, hair weight, micronaire reading and yarn strength in the second cross (Fs X
Pima Sg). Also, it was evident that there were significant differences among the cross-
es of females (Giza 88 and Pima Sg} with some males for most studied traits and with
most males for hair weight and half fail. Also, both seed cotton yield/plant and lint
yleld/plant in males No. 4 and 5 in set | and 1ll showed higher values. For mean iength
and micronaire reading with male 4 in set | and in males 2 and 3 in set ill the differenc-

es were significant.

Generally, these results might indicate break up of linkage for some progeny of
F;. Therefore, it is possible to obtain strains with high performance for the above men-
tioned traits as shown in Table 2 and 3 for some males in most sets compared with
parents. Miller and Rawlings (1967) accomplished this by beginning with the F» genera-
tion and maintaining plants for six generations in an isolated block, where the mating
system was mixed intermitting and selfing {approximately 50% self pollination). Mere-
dith and Bridge (1971) obtained similar results through two generations of random in-
termitting after reaching Fz. These results were confirmed by the contribution of male,
fermale and male x femate interactions in mean performances. Male contributions were
higher than females and male x female interaction for all studied traits. Females contri-
bution were intermediate, but they were higher than those males x females interaction
for seed cotton yield/plant, lint percentage and lint index, mean length, half fall and mi-
cronaire reading, while, males x females interaction were higher than females for lint

yield/plant, boll weight, seed index and yarn strength as shown in Table 4.
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Table 2. Mean performances of yield and its components traits of biparental progenies
in 1989 season.

Sets Males SC.Y/P L.Y/P. 1% BW ] LI

Pl P2 Pl P2 Pl P2 Pl | P2 | PI B2 | PI P2

1 2300] 23.10] 847 | 8.19 | 3546 3545293 290] 9.50] 9.60] 5.13 | 5.20

2 26.00] 2550 937 | 8.98 |3482{3538§3.00]300}9.83]930]480]4.93

! 3 1890 | 18.60] 630 | 6.56 13326 3531|273 ]|267]|970]|980])4.77]4.87

4 2890 282001024 102435511 3633128052801 9.07}9.13)4.87])4.97

s 29.00) 2050} 11 46] 108113571 13657]13008310]930]943)13507]15.17

1 18.61] 17.82] 624 | 6.17 | 33.55] 3462 2.67]2.70]927]9.37)4.60)4.70

2 22651 2071 797 | 7.94 |35.19] 38344270277} 9.13]923]483]4.93

1 3 2093 | 1653 7.41 | 6.05 |3539{ 36.60§2.87|3000927]9431497]5.07

4 1694 | 1692] 566 | 551 [33.41] 3264 260]250]933]9.101457]4.67

5 17.88 ) 17.10] 5.90 { 6.04 §133.76] 35.35]2.60]2.67]9.00]9.70] 4.50] 4.60

1 J2R3| 21.66) 802 { 7.77 |35 11| 3592277280960 ]9.70]5.10]5.20

2 2246 44.390] 795 | 8.15 | 3542} 3639|267 263]|920)930}497]| 3507

Hi 3 20.12) 20.14] 7.21 | 7.33 | 35.78) 3640 253 | 252])957]967]523]5.33

4 2523 24.15] 869 | 812 | 3446 3370} 2.83]|2.80{957]9671490]5.00

5 25.15] 24 8t)] 954 | 054 13677 3845126712701 940]9.50]537] 547

1 22.96] 225t 806 | 851 3507 37.81(280)293]|973]983]517]533

2 245980 2359 8.73 | 824 (3525|3457 2803280]937}9.77]5.00]5.07

v 3 21361 22.41] 729 | 8.15 | 3399 3655 2731273993 9871493513

4 2165 2015 7.33 | 762 | 33.68] 37.74) 2772681937 970|473 |4.77

5 23.82] 22.05) 839 | 7.95 ) 3523|3636} 287271 {987 |v.73]5.27]5.237

Mean 2200122800 801 | 7.89 134840 3602]12.7712.7819.43]90.5414.94]5.04

=P mean 17201 2020 6.10 | 6.70 {32350 34002 102809060580 ]4350)5.10
L.S.D. 0.05 3.72 .42 2.37 0.27 0.41 0.51
0.01 493 1.88 3.14 0.36 0.55 0.68

Where:

Male = Fp generation P1 = G. 88 inbred line

P2 = Pima Sg inbred line *P mean = Mean of parent pure line

Table 3. Mean performances of fiber traits of biparental progenies in 1999 season.

Sets Mates | Mean length Half fall Micronaire Hair weight Yarn strength
reading
Pl P2 Pl P2 P p2 P1 P2 P I P2
1 1.13 1.17 [49.00148.3314.1014.30 157 158 3030 3o0zs
2 1.10 1.08 |47.00]146.00]4.37|4.17 158 156 2825 1820
1 3 111 1.10 |48.00|47.00]4.17{4.30 154 155 3td4 3136
4 1.t5 1.14 |48.33]|47.33[3.70]13.93 134 148 3037 3032
5 1.07 1.06_14800147.0013.9014.10 155 158 2950 | 2948
1 1,12 1.1t 49.00|48.0013.87|4.07 150 151 2843 2838
2 i.10 1.09 [48.33]47.3314.13|4.33 150 151 2826 2823
11 3 1.13 12 {32.00]51.00]3.90]4.10 132 135 3033 3030
4 1.10 1.09 |47.00|46.00]|4.27{4.47 162 163 2927 2923
3 1.12 1.11 48.00]47.006]13.97}4.17 155 156 3091 3086
1 i.10 1.09 }51.33150.33|3.97|4.17 146 147 2925 2923
2 .13 1.13 |49.00148.00{3.63|3.83 137 I3e 2703 2701
m 3 1.15 1.14 ]50.67|49.67]|3.87|3.07 136 139 2803 2800
4 1.12 1.1 48.67 | 47.67]3.40]3.06 134 137 2833 2830
5 1.07 1.07 147.00146.00]13.97]14.17 153 155 2950 2945
1 1.10}109.00149.33148.33]13.70]3.90 139 141 30406 3045
2 1.11 1,10 |48.00]47.00]4.50]4.37 158 159 2997 2958
v 3 P.12 1.11 48.00147.0013.87)14.04 153 154 2950 2945
4 1.09 1.08 [j49.67148.6713.9314.13 149 150 2883 2881
5 1.12 1.11 50.00149.0013.80][4.00 135 157 2976 2973
Mean i.11 1.10 {48.82]147.83]|3.95]4.11] 147.28 | 149.22 | 2939 2933
*P mean 1.10 1.00 149.00146.00(3.40(4.00 148 146 2878 2500
L.5.D. 0.05 0.02 1.62 0.36 2.47 t3d.6
0.01 0.02 2.04 0.46 3.27 178.1
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Where:
Male = F; generation P1 = G. 88 inbred line
P2 = Pima Sg inbred line *P mean = Mean of parent pure line

Analysis of variance Table (5) showed highly significanl mean squares for al!
traits except tint percentage and mean length. Females mean squares were insignificant
for yield and yield components trails except lint percentage, while, fiber traits were
highly significant differences except for yarn strength. Abo-Arab et al. (1992) found
significant differences for male or female variance for lint percentage, while male x fe-
male interaction was insignificant in all traits and the variance due to males was either
greater or smaller than the variance due to females for most studied traits, these re-
sults may suggest that maternal effect might play some role in the inheritance of these

traits.

Table 4. Contribution as percent of males, females and interaction for all studied traits.
Traits JS.C. Y2 JLYP ] L% | BW | Sl 0] ML | HF | MC | HW | ¥S

Sources

Females (1"} 4.36 095 12439 ] [.28 | 1057 818 | 5.5¢ | 1308} (485 t.68 | 0.11
Males (F} 91.87 | 94.61 ] 56.03 | 89.74] 6658} 91.05)94.17) 86.85] 79.25] 96.14 | 99.73
M x L interacuon {  3.77 444 [ 1959 897 122.85] 077 | 0.31 | 0.06 5.9 2.18 | 0.16

Where:

P = Percentage contribution of Giza 88 and Pima Sg for progenies of biparental hybrids.
F, = percentage contribution of F5 in biparental hybrids progenies

P=L M=F;

The females x males interaction mean squares were insignificant for all traits, in-
dicting that the male or female changes with similar magnitudes in this traits. El-Harony
(1999), showed highly significant mean squares of males and females in biparental
progenies of Karshenseky-2 x Giza 85 F; with its parents for seed cotton yield/plant,
lint percentage and lint index. Also, mean squares of males for boll weight and of fe-
males for seed index were significant while, of males for seed index and of females for
boll weight were insignificant. The female x male interaction mean squares were signifi-
cant for seed cotton yield/plant, seed index and boll weight and insignificant for lint
percentage and lint index. Significant males x females interaction mean squares for any
treatmant that females behaved somewhat differently from male to another and these

males differed markedly in their genetic background and proved efficient in evaluating



ZEINA, A M. 333

the females different ranking. On the other hand, these results indicated the break up
of linkage between genetic factors which controlled these traits. Abo-Arab (1999) re-
ported significant or highly significant sets mean squares in the cross “TNB; x G. 76"
F, with its parents for all traits except number of seeds/boll, while, lint percentage only
was significant in the cross “TNB; x G. 75" F, with its parents. Also, males, females
and their interaction in sets had significant or highly significant mean squares for lint
percentage, seed index and lint index, indicating both additive and non additive varianc-
es controiled these characlers. Values of females were intermediate, but they were
higher than those interaction (M x L} for seed cotton yield/plant, lint percentage, lint

index, mean length, half fall and micronaire reading (Table 4).

Ratios of 6?A, 62D and ¢2E as a proportion of ¢2p for cotton hybrids are sum-
marized in Table (6). Additive variance accounted for the major proportion of the phe-
notypic variance for all traits. These results assured that additive effect is playing the
major role in the inheritance of these traits. So, direct selection could improve these
traits. Tang et al (1993a) and Zeina ef al. (1991) tound significant general (GCA) and
specific {(SCA) combining ability mean squares and GCA were larger than SCA for lint
yield, lint index and bofl weight. The estimates of environmental variances were general-
ly small for all studied traits except for yarn strength while, the dominance variances
were not affacted in these traits. This resufted in high heritabilities in narrow sense for

all traits suggesting the high value of 6°A and small value of c%e.

The estimates of genetic {RG) and phenotypic (RP) correlations among yield and
it components and fiber traits are presented in Table 7 for most pairs of traits RG and
RP were of comparable magnitude. Seed cotton yield/plant showed high positive signifi-
cant RA, RG and RP with lint yield, boll weight , seed index and mean length, while it
showed negative significant RA, RG and RP with lint percentage, half faft and micronaire
reading were accounted. The RA associations suggested that selection for high yielding
pure lines within these population is effective. The RD was high positive significant with
lint index, half fall, hair weight and yarn strength indicating that these traits had domi-
nance variance. The RD correlations suggest that the same combinations should ocecur
with hybrids. Lint yield showed high positively RA, RC and RP with most traits. RA, RG
and RP were positive significant for lint percentage with boll weigh, lint index, half fail

and hair weight, suggesting the important role of additive inheritance of these traits
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and indicated that indirect selection for these traits could be achieved by selection for
high values of lint percentage. While, negatively significant RA, RG and RP for lint per-

centage with seed index and mean length were recorded.

Also, significant positive correlations were obtained between boll weight and
each of mean length, halt fall and hair weight for RD, -RG and RP was shown. Moreover,
the rest of the traits revealed significant or insignificant positive or negative correla-
tions with these parameters. Several of the residual ‘corre|ation values (RE) are shown
in Table 7. Seed cotion yield/plant showed significant and positive RE with lint yield/
plant, boll weight, hair weight and yarn strength and iint yield plant with boll weight, lint
percentage, seed index, lint index, mean length, half fall, hair weight and yarn strength
Such RE values suggest that field management might increase seed cotton yield/plant
and lint yield/plant by increase boll weight Bing Tang et al, 1936 and El-Harony 1999
obtained the same results. When RE values are significant, these mean that selection
within this genetic material is less effective. Dominance correlations have highly nega-
tive significant values for any two pairs traits indicating that selection in these popuia-
tions is so difficult (Meredith 1984).

The RA, RD and RE values reported herein provide useful information that may be
valuable for cotfton breeders atlempting to maximize breeding efforts for yield and its

components in biparental progenies.

The present data support the previous studies which showed evidence that link-
age associations among these traits were broken up by biparental cross combinations
as shown in Tables 2 and 3, both seed cotton yield/plant and lint yield/plant with
males No. 4 and 5 in set | and Il and for mean length and microniare reading with male
No. 4 in set | and males 2 and 3 in set lil. From these biparental progenies we can high
yielding obtain high yielding strains. However, data on biparental crosses was collected
and new arrangement of linkage genes can only occur between heterozygous chromo-
some segments. Miller and Rawlings (1967) accomplished this by beginning with the Fp
generation and maintaining plants for six generation in an isolated block, where the
mating system was mixed intermitting and selfing (approximately 50% self-pollination).
Meredith & Bridge (1971} accomplished this through two generation of random inter-

mitting after reaching Fs.



Table 5. Mean square estimates for yield and its components and fiber traits in 1999 season.

Source of variation | d.f MS

S.CY/P. | LY./P Yo B.W Sl Ll ML HF M.C HW YS
Sets 3 | 242.89%%| 34.55%%1 5.05 | 0.26%* 10.99%*[1.02**] 0.0003 { 8.16** |0.41*%*| 569.3**|132961.62**
Rep/sets 8 6.94 (.86 1.83 0.035 0.18 | ¢.33 | 0.0001 2.49 0.07 | 25.07 26196.58
Females in sets 4 8.56 0.3 12.3**] 0.005 0.08 | 0.12 |10.0007**} 7.26%* |0.21**] 33.92% 26955 |}
Males in sets 16 | 45.08** | 7.50%* [ 7.06** [0.088** [ 0.22%* ] 0.19* | 0.004** [12.04%* [0.28** | 485.6**| 60782.21%*
Ferm. x mal, 16 1.85 0.35 2.47 0.009 | 0.002 | 0.064 | 0.000} 0.008 0.2 11 96.58
interaction in sets
Error 72 5.33 0.78 2.53 0.029 10064} 0.101) 0.00021 )} 1.001 0.05 2.33 6937.19

* and ** significant level at 5% and 1%, respectively.

Tabie 6. Estimates of proportion of variance components and heritabilities for yield and yield components and fiber traits.

WY 'YNIEZ

Traits parameters | SCY/P. | LY./P. 1% B.W Sl Ll M.L H.F M.C HW YS
G AlG’P 0.94 0.94 0.78 0.97 0.63 0.83 0.96 0.95 0.56 0.97 0.94
o'D/a’P 0 0 0 0 0 0 0 0 0.37 0.02 0
o' Eio’P 0.06 0.06 0.22 0.01 0.37 0.16 0.02 0.04 0.06 0.002 0.06
o'G/o’P 0.94 0.94 0.78 0.97 0.63 0.83 0.96 0.95 (.93 0.99 0.94
h*,% 94 94 78 97 63 83 96 95 56 0% 94
a'p 28.2 4.74 3.86 0.04 0.09 0.12 0.03 7.69 0.27 328.76 | 38209.07

SEE
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Table 7. Estimate of correlation coefficient among yield and its components and fiber

traits of biparental progenies.

Traits | Parameters {S.CY/P{ LYP. 1% B.W ] Ll ML HF. ML H.W. Y.S,
RA 0.997#%[-0.42%* | .50+ | 0.98%* [-0.93** | 0.77** |-0.51%* |-0.29%+{ (.03 ]0.065%+

R} 0.999%%| 0.212 {-0.40%¢ | 007+ | 0.79%% [ 0.72%% | 0.79%+ | -0.4%* | 0.22* | 0.98%+

5.C.Y/H RG 0.996%%4-0.56** | 0.35%% | 0.95%% | 0.53%* [ 0.74%* |.0.61*% |-0.38%* ] -0.3%* | 0.51**
RE 0.996%%1.0.96** | 0.29%% | -0.50%*{-0.99** [-0.95**% }-0,83** {-0.06%*] 0.99** | 0.09*=

RP 0.997%1-0,55** | 0.38%* | 0. 88%* [-0.89** | 0.72%% |-0,54¥* | -0 42** 0 ().56%*

RA S0.37F% ) 0.54% 100,98%% | 0.,92%* | 0,78*# [-0.48** [.6.33+*+] 009 | 0.61**

RD 018 1-0.48*% 1 -0.96%* } (,78%* 1-0.36%* | 0.78%* | -0.37%%} 0.24%* ] 0.99*¢*

L.YP. RG 0.48% [ 0.29%% | 0.92%% F (.84%+ | D.T0¥* {0,554 [-0.31%%| 0.05 | 0.57*
RE 0.40%* | 0.23%* | -0.44%* ] 0.86%* | 0.96%% | 0.99** | 0.05 | 0.99%* | 0.99%*

RP 0. 49% | 0. 44%¥% | 0.874% | 0.89%* | 0.72** |-0.48%* | 0.4*+ ]| 0.07 | 0.61%*

RA 0.57%% | -0.53*% | 0.26% | -0.24* | 0.974% | -0.18 | 0.77*% | (.49+**

RD .55%%| 0.27¢ | 006 ] 0,01 | 0.96%%] .13 0.03

1% RG 0.63%% | -0.74%% | 0.51%% [-0.36%% | 0.95¢% | 0.97*+{ 0.80*¢ | (.21
RE .48 ] -0.49%4{ (. 783% [ 0,72%% | 0.83%* {-0.72%+ q 0.47%% | 0.44*=

RP 0,54 1-0.69%*| 0.44% [-0.41** ] 0.96** ] 0.80%% ] 0.75** | 0.36**

RA 0.37%% |-0.33%4 | 0.52 | 0.48*%* |-0.32%*J0.70%* | 9.99%+
RD 0.32¢% ) 0.07 | 0.87%% | 0.734% |-0.29%* | 0.56%* | -0.42%++

BW RG 0.03% F-0.33v* [ 0.45%* | 0.64¥* ] 0.70%% | 0.73%* | 0.93*#
RE <0.92%% | .0.2] 0.05 -0.19 0.13 | 027 ] .30+

RP 0.04 |-0.48**[ 0.40%* ] 0.39*% | 0.35%+ [ (.73%% | 0.97*¢

RA S0.76%% | 067 [-0.63%% | -0.35%* | -0.02 | 0.45%%
RD D614 0.26% F-0.61%%] -0.18 |-0.46%%]-0.943*
Si RG 0013 07845 FL0. T84 | -0.57%%[-0.33%% | -0.30%*
RE SL80%F L L0234 1 0.06 3-0.43%* 1-0.49%* ] -0.48**

RP 60| 0374 | 077 1-0.79%% ) -0.03 | 0,24*
RA L94% | 0.29%% ] (.02 §O.73% {-0.69%*

RD 160%*% | 0.99%% ] -0.26% [-0.40%*] 0.8]**
LI RG 0962 | 0415 Q315 | 0.23% §-0,49%
RE .96%% | 0.99**| -0.21% [ 0.87%* | 0.86**
RP (.95 1 0.32**| 0.09 0.13 | -0.63**

RA 0.21% | 0.32%% ] -0.21% | (.58
RD SLSTHE| 047 | 0.49%% | 030+

M.L RG (.95%¢ | .0.12 | 0.23*% [ 0.96%*
RE 009 | 0 ] 021F | (.53

RP -0.22* | (.08 <019 | 0.53%%

RA 006 | 0.61%% | 0.40%*

RD 0.29%% 1 <039 1 0.82*+

H.F. RG 0,324 [ 0,86%% | (.84%*
RE 0.95%% [ 0,62%* | 0.36%+

RP .93+ | 0.61%* | 0,38**
RA -0.73%% } 0,33

RD 0348 1 009

MC RG 0.4 0.04
RE 0.84%% [ (.59%*

Rp 0.36%% | 0.41%*

RA 0.67**

RD 0.2

HW. RG (,99%*
RE 0.66%*

RP
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