J. Plant Production, Mansoura Univ., Vol. 4 (9): 1281 - 1296, 2013

EXTENT OF GENETIC VARIABILITY CREATED THROUGH
BIPARENTAL MATING IN COTTON (Gossypium barbadense
L.)

Abdel-Moneam, M.A.*; M. H. Ghoneima*; Y. M. EL- Mansy** and
M. W. EL-Shazly**.

*Dept. of Agronomy, Fac. Agric., Mansoura Univ., Egypt.

**Cotton Res. Institute, Agric. Res. Center, Egypt.

ABSTRACT

A study was undertaken in cotton (Gossypium barbadense, L.) to
assess the relative efficiency of biparental mating and Fz selfed populations
in realizing greater variability with desirable recombinants using F2 of two
crosses viz. (Giza 89 x PSe) x 6022 and Giza 92 x Pima Se . These F2
populations were advanced to F3 following intermating of biparental mating
(BIP) and selfing. The two populations thus developed in each of two crosses
were then evaluated for earliness, yield and fiber quality characters. Analysis
of variance revealed highly significant differences among biparental sets of
families for all studied characters. The variation between plants in biparental
progenies were relatively high as compared with Fz selfed families. Biparental
progenies proved its superiority over selfing by registering high mean values
in desirable direction for most characters. In general, the lower limits of range
were lower for earliness characters in biparental progenies, at the same time
it were high for yield and fiber characters.

Considerable variation was observed in biparental progenies as
compared to Fs3 selfed populations for most of the characters, which
confirmed by high mean genotypic coefficient of variation (GCV) and
phenotypic coefficient of variation (PCV) values. The variation created on
account of biparental mating was found to be heritable as seen from
increases of discrepancy between (PCV) and (GCV) and reflected less
influence of environmental factors.

The contribution of additive variance was higher than the non additive
variance for most earliness characters, lint percentage, lint index and
uniformity ratio in both BIP and Fs selfed populations. The magnitude of non-
additive were largely estimated in BIP for most yield characters, fiber fineness
and strength in both crosses as compared with F3 selfed. Broad sense
heritability improved considerably for most characters in BIP because of the
increase of genetic variance to the total phenotypic variance due to cryptic
genetic changes that have been brought about one cycle of intermating.
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INTRODUCTION

Creation of variability using proper breeding procedures is pre-requisite
either for development of varieties or inbred lines. Generally, the amount of
variability generated is more noticeable in the early segregating generations
as compared to later generations. In Egyptian cotton (G. barbadense L.),
since selection within local materials has been going on far a long time, the
genetic variability have been decreased exhausted. Further, breakthrough in
productivity will have to come from controlled crosses designed to creat new
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and wide variability. Conventional breeding methods like pedigree, bulk and
back crossing methods with some modifications impose restrictions on the
chances of better recombination's because of larger linkage blocks
associated with the weakness of causing rapid homozygosity and low genetic
variability (Rudra et al., 2009). Further negative association among Yyield
components and high genotype by environmental interaction prevent full
exploitation of genetic variability for characters like yield. Biparental mating
among the segregants in the F2 of a cross may provide more opportunity for
the recombinations to occur, mop up desirable genes as a result release
concealed variability (Pradeep and Sumalini, 2003). Biparental mating, It's a
useful system of mating for generation of increased variability and may be
applied where desired variation for traits of interest is lacking ( Guddadamath
etal., 2010 and 2011).

Very few researchs were applied by using biparental mating in cotton.
Tyagi (1986) indicated that the biparental intermated was more amenable to
improve through selection than Fz selfed. Abo Arab (2000), Soliman (2003)
and Abd El-Salam (2005) cleared that biparental mating system was more
effective in breaking undesirable linkages. On the other side, many
researchers pointed out that several cycles intermating population may be
useful for exploitation both type of gene effects, additive and non additive.
Such strateg will help to increase frequency of favourable alleles (EL-Mansy
,2005 ; EL-Mansy et al., 2010 and Hamoud et al., 2013).

In view of the obove facts, an attempt has been made in the present
study to create and assess the different pattern of variability in the biparental
progenies for its use in improving yield and fiber quality in cotton and to
compare it with Fs selfed generation.

MATERIALS AND METHODS

The experimental materials for the present investigation were
comprised of F2 generation of two single crosses i.e (Giza 89 x Pima Se) X
6022 and Giza 92 x Pima- Se. About 48 plants were selected in each F2
population on visual basis keeping in view the vigour for selective intermating.
The F2 plants were devided into 16 male plants and 32 female plants, for
each cross, one male was crossed with two female. The F2 plants used in
biparental mating were also selfed to yield Fz progenies. Thus 32 biparental
progenies and 48 Fs selfed were developed.

The experiment was conducted at Sakha Agric. Res. Stat. Kafr EL-
Sheikh, Agric. Res. Center Egypt, during 2010 and 2011 growing seasons.
The BIP progenies and their corresponding F3 populations with their original
parents were evaluated at a randomized complete blocks design with three
replicates with a row length of 4.0 m. The rows and plants were spaced at 70
cm and 30 cm respectively. All recommended package practices were
applied during the growing seasons. The data were recorded on six guarded
plants in BIP and Fs selfed for each cross including; first fruiting node (F.F.N),
days to first flowering (D. F. F), growth period duration (G.P.D), boll
maturation period (B.M.P), boll weight in grams (B.W), seed cotton yield per
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plant in grams (S.C.Y), lint yield per plant in grams (L.Y), lint percentage (L.P
%), seed index in gm (S.L.), lint index in gm (L.l.), fiber fineness (F.F.) as
micronaire reading , fiber strength (F.S) as pressley index, uniformity ratio (U.
R.) and fiber length (F.L.) as 2.5% span length.
statistical analysis

The data were subjected to statistical analysis of variance outlined by
Comstock and Robinson (1952), and developed by Kearsy and Pooni (1996),
and Singh and Pawar (2002), (North Carolina Design-l). The mean and
ranges in respect of each characters were calculated in the biparental as well
as F3 progenies. The phenotypic and genotypic coefficient of variations were
also calculated . Heritability in broad and narrow senses were obtained in
biparental progenies and Fs3 selfed populations according to Kearsy and

2
o
Pooni (1996), as formula : Heritability in broad sense (h%,) = Zg x100
o
2
oA
Heritability in narrow sense h2, = = x100
o

where o2g , 6?A , 62P refer to genotypic , additive and phenotypic variances
respectively.

RESULTS AND DISCUSSION

Breeders very often use the segregating populations as a source of
variability for selection to obtain homozygous recombinant lines with better
performance which developed into varieties. Most often the source of F2
population due to single cross hybrids and / or double cross hybrids would
offer limited opportunities for achieving high success genotypes because of
narrow genetic base and impose restrictions on the chances of better
recombinants and also associated with the weakness of induction rapid
homozygous as well as low genetic variability.

Analysis of variance of biparental sets of families (Table 1) revealed
significant or highly significant mean squares among crosses for all studied
characters over two crosses indicating the presence of high segregations in
F2, this variation further transmitted to biparental progenies. Partitioning
biparental crosses mean square to male and female within male, mean
squares due to males were hig- hly significant for all studied characters and
large in magnitude than female within male, which revealed over all
differences between F2 male parents. However, female within male were also
significant for all characters, indicating significant genetic variation. Genetic
variation composed of additive and / or non additive, dominance or epistasis,
would be necessary to make further improvements in such characters.
Similar results were in agreement with Khedr (2002) and EL-Mansy (2005) for
earliness characters, Tyagi (1987), Pradeep and Sumalini (2003), for yield
characters and May and Cynthia (1994), Zeina (2002) and Hassan (2012) for
fiber quality characters .
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Intra-class variability, which due to differences between plants within
each family, was marked out for the studied characters in Fs selfed and BIP
progenies in Table 2. Generally, high intra-class variability values were
recorded in two crosses in both Fs and BIP populations for most yield
characters, first fruiting node and boll maturation period, indicating high
variability between plants within their Fs and BIP families. However lint
percentage, fiber quality, days to first flower and growth period duration
showed low intra-class variability, reflecting low variability between plants
within each family. The variation between plants in BIP were relatively high as
compared with Fs families . This was true, since biparental or intermated
between F2 plants creation new variability in population (Ontagodi, 2009).

Segregating populations with high mean are relatively effective in
identifying the superior recombinants. A comparison of mean and range of
expression of different characters (Table 3) between BIPs and Fz selfed,
indicated that mean values of BIP progenies were higher than mean values of
F3 selfed families for most studied characters. These shifting in mean values
in desirable direction were clearly pronounced in earliness and yield
characters. Desirable mean values of the BIP could largely be attributed to
the predominance of additive and Additive x additive type of gene action of
the characters in the intermated populations (Sharma and Kalia, 2003), or /
and could also be due to creation of more variability by breakage of
undesirable linkages which otherwise concealed the genetic variation in Fs.
Thus superior performance of BIP progenies could mainly be attributed to the
possible accumulation of favourable genes in positive direction.

By the comparison between F3 and BIP populations it could be shown
considerably higher mean values for most characters, indicating the
dominance deviation and epistatic interaction in BIP populations. The mean
performance appeared to be improved in respect of seed cotton and lint yield
and most earliness and some fiber quality characters in BIP, which can be
attributed to exploitation of non-additive gene effects on account of mop up of
alleles influencing the characters (Rudra et al., 2009). The estimates of
genetic variation make the task of breeder easy, so as to make effective
selection. The release of hidden genetic variability by breaking undesirable
linkages might be another reason for increasing mean performance and
higher variability of biparental populations. The range of an index of variability
was wider in biparental progenies as compared to Fz progenies for most
studied characters. The lower limits of range were lower in biparental
progenies for most earliness characters. At the same time, lower limits of
range were low in Fs progenies for yield and fiber quality characters as
compared to BIP, leading to wider spectrum of variability, suggesting that
intermating has helped in releasing hidden variability. However, the reduced
variability in BIP for some characters could be due to presence of genes
controlling such characters in coupling phase, Vinayan and Govindrasu
(2010), probably a few more cycles of intermating would result in breaking the
linkages and thus releasing more variability.
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General shifts in the values of range of characters by biparental
approach were also reported by Pradeep and Sumalini (2003), Guddadamath
et al. (2011 ) and Hassan ( 2012).

The estimates of Genotypic and phenotypic coefficients of
variability (Table 3) revealed that PCV % and GCV% were larger in
magnitude for most studied characters in both crosses over both BIP
and Fs selfed, indicating that magnitude of genetic variability which
presented in these materials was sufficient for providing rather
substantial amount of improvement through selection of superior
progenies. Also data indicated slight discrepancy between PCV% and
GCV% for most characters which indicated less influence of
environment in the expression of these characters (El-Lawendey,
2003 and Kapoor and Kaushik, 2003). The comparison of GCV and
PCV in intermated and F3 selfed populations for the studied
characters (Table 3), indicated that the estimates of PCV were
generally higher than GCV for all of the characters. This may be due
to the involvement of high genotypic x environmental interaction
effect in character expression (Kaushik et al., 1996). The present
study brought out the existence of higher genetic variability in BIPs
than Fs selfed populations for most of the characters in both the
crosses. The increased genetic variability in BIP due to intermating of
F2 plants. This could be attributed to the fact that biparental mating in
F> generation forced the new recombinations, thereby undesirable
linkages, especially in repulsion phase were broken down, which
resulted in the release of hidden genetic variability. The overall effects
produced greater genetic variability in BIP population than normal Fs
selfed populations. The reduced variability in BIP particulary for boll
weight and uniformity in the second cross, fiber length and uniformity
ratio in the first cross would be due to presence of genes controlling
these characters in coupling phase (Vinayan and Govindarasu,
2010).

Among the characters, in all populations, GCV and PCV were
high for seed cotton and lint yield / plant followed by boll weight, lint
index, fiber fineness and fiber strength. This may be attributed to the
predominance of ruplsion phase linkage. Kampli et al. (2002),
reported high GCV and PCV for some characters, this may be
attributed to their highly diverse in nature and increased opportunity
for favourable recombination of genes in F2 population. The remained
characters show lower GCV and PCV values. Ge et al. (2008) and
Araujo et al. (2012), reported that the lowest CV values were
associated with variables representing the quality of the fiber, is due
to the smaller number of genes influencing their response.

In the case of biparental progenies, the controbution of additive
component of genetic variance (Table 4) was higher in respect of
most earliness characters, lint percentage, lint index, fiber uniformity
in both crosses.

1287



Abdel-Moneam, M.A. et al.

1288



J. Plant Production, Mansoura Univ., Vol. 4 (9), September, 2013

1289



Abdel-Moneam, M.A. et al.

1290



J. Plant Production, Mansoura Univ., Vol. 4 (9), September, 2013

1291



Abdel-Moneam, M.A. et al.

With respect to Fs selfed populations, all earliness characters,
lint percentage, lint index and all fiber quality characters were under
control of additive genetic variance. Similar results were obtained by
Abd El-Bary (2003), Karademir et al. (2009) and Natera et al. (2012) .

However the magnitude of non-additive were largely in BIP for
first fruiting node and growth period duration in the first cross, most
yield characters in both crosses and fiber fineness and strength in
both crosses as compared with Fz selfed. These could be
emphasized by dominance ratio, which was more than unity and
showed the importance of over dominance gene effect in the genetic
control of these characters, and indicated that non fixable genes
could be exploited efficiency through hybrid breading method for
improving such characters. In this respect Igbal et al. (2006), Khan et
al. (2009), Mohamed et al. (2009), Abd El-Salam et al. (2010) and El-
Mansy et al. (2012) found similar results.

It is interest to note that, estimation of additive and non-additive
components of variance is reliable in advanced generations.
Estimates of additive genetic component from advanced generations
would be more reliable than those from the corresponding F2
generation. Since estimates from F2 might be biased in the presence
of repulsion phase linkages, which over estimate non-additive
variance and may therefor, conceal additive variation. These effects
could be dissipated in biparental mating. If this proposition holds true,
superior recombinants should be expected in the progenies of
biparental matings compared with selfed progenies (Ontagodi, 2009),
so the biparental mating system is very much helpful in breaking the
repulsion phase linkage and estimates of variance components are
reliable.

Comparison  of  heritability  estimates  between  biparental
progenies and selfed population revealed that, heritability estimates in
broad sense (H% %) improved considerably for most characters in
biparental. Most characters showed high heritability values over than
50% in both BIP and Fs selfed. The change of heritability estimates
towards higher side in biparental progenies over selfing series
occurred probably due to increased portion of genetic variance to
total phenotypic variance, due to cryptic genetic change that have
been brought about one cycle of intermating. This suggests that
variation due to the environment played relatively limited role in
influencing inheritance of these characters. Improvement in the
heritability values for the studied characters is of particular interest for
breeder as it enhances the scope for improved selection response for
such characters. High heritability estimates in case of BIP compared
to selfed series were also reported by Ontagodi (2009), and
Parameshwarappa et al. (2009).

However, reverse trend were obtained with respect to narrow sense
heritability (H2» %) which showed high values in Fz selfed families than
biparental progenies for most characters. This was due to great role of
additive portion of genetic variance in selfed series. However, in case of
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biparental progenies more of non-additive gene action was observed for most
characters. This mainly due to breakage of repulsion phase linkage . High
recombination frequency might be due to one season of random mating and
that may lead to some cryptic genetic changes within each populations
separately. Similar results were obtained by Basal and Turgut (2005), Esmail
(2007), Rahman and Malik (2008), and Hassan (2012). However, Murtaza et
al. (2002), EI-Mansy (2005), Said (2012) and El-Hashash (2013) with respect
to low narrow sense heritability controlled yield and fiber characters.

CONCLUSION

The comparison of biparental mating and selfing show that
whatever additional variability realized with biparental mating in the
early segregating generations has been the consequence of release
of concealed variability in the segregating generation which is
probably brought about by rare recombination between the tightly
linked genes. In addition to this, it is also expected to help in
maintaining a greater variability for selection to be effective for longer
period. Cotton is an often cross pollinated crop, where lack of
variability has been implicated as one of the important causes for lack
of desired progress in breeding. Hence , the present study on the use
of biparental mating in an early segregating generation like F2 of an
appropriate cross, could be of much use in widening variability and
consequently in making considerable gain in improving productivity.
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Table 1 : Analysis of variance for the studied characters in biparental progenies of two cotton crosses.

crosses(s.o.v af | F-FN|D.F.FIG.P.D\B.MP Ezév)v s.(g).v LY @)|L.P%|Sl@)|Li(@| FF. | Fs. | FL. | UR.
Replication | 2 |0.519 | 3.662 | 2.771|0.255 | 0.070| 9.5 | 1.10 | 0.090] 0.178 | 0.089 | 0.044 | 0.029 | 0.192 | 0.482
crosses 31 [1.405"{71.68"{74.18"{7.963*10.333*] 821* [131.4*8.509*10.941*40.790*40.164*4 0.423*2.744*41 732+
cross | male 15 [1.636*199.61494.10*410.92*40.416*41101.7*4165.5*410.09*41.144*41 031*40.195*41.437*43.919"42 636"
;earl"eas"es N | 16 [1.189*445.48*455 50*45.193* 0.255*| 557.8** [99.45+47.027*40.751*40.564*40.135*41.410*41.643*4 0.885
error 62| 0.422 | 4579 | 6.540 | 0.540 | 0.084 | 153.6 | 24.94 | 0.629 | 0.315 | 0.125 | 0.024 | 0.266 | 0.374 | 0.657
Replication | 2 | 0.161 | 1.568 | 3.938 | 1.896 | 0.124 | 935.2* |137.3%| 0.625 ] 0.004 | 0.178 | 0.028 | 0.076 | 1.809*| 6.166
crosses 31 [4.268"441.35"166.91*(7.633*{0.261*] 932.7** [134.9"19.150*12.012*40.983*40. 49941 . 758*47.400*439.59*4
male 15 [7.565"58.87*4100.7*410.17*40.36 1*41080.4*4158.4*414.49*43 17541 316*40.565*41.768*47 844457 99"
Cross i ;ear;"eas'es N 116]1.177%[24.93*435.20%45.255*40.168*4 794.3* [112.8*44.146*40.921*40.671*40.436*{1.748*46.984*22 34"
error 62| 0.457 | 3.030 | 3.760 | 0.632 | 0.069| 247 |39.65|0.857 | 0.248 | 0.210 | 0.064 | 0.271 | 0.558 | 6.687

*** Significant at 0.05 and 0.01 probability levels, respectively.
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Table 2 : Intra class variability for the studied characters in Bip and Fz generation of two cotton crosses.

Crosses

Pop.

Earliness Characters

Yield Characters

Fiber Characters

F.F.N|D.F.F

G.P.D

B.M.P

B.W (9)

S.C.Y (g)

L.Y (9)

L.P %

S.I(9)

L.1(9)

F.F.

F.S.

F.L.

U.R.

Bip

0.7691)|0.3125

0.3969

0.3345

0.7354

0.5504

0.5509

0.3694

0.7797

0.6207

0.4258

0.4377

0.4628

0.7999

F3

0.6277|0.3742

0.3729

0.6710

0.7953

0.5679

0.5532

0.4576

0.6528

0.6014

0.1481

0.4435

0.1638

0.2050

Bip

0.4168|0.3126

0.2708

0.3853

0.7855

0.6907

0.7250

0.4362

0.5795

0.6584

0.4030

0.3655

0.2918

0.4285

F3

0.6578/0.1682

0.1611

0.5709

0.7030

0.7045

0.7477

0.2960

0.5574

0.5809

0.2215

0.2383

0.1245

0.4869
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Table 3 : Means, standard error (SE), range, genotypic and phenotypic coefficients of variation (GCV and PCV) for

the studied characters in different population in two cotton crosses.

Mean + SE Gev % Pcv %

characters crosses bip =] bip =] bip =] bip =]
| 5.435 + 0.058 5.736 + 0.056 4-7 4-8 18.61 | 12.48 | 22.11 | 16.64
F.F.N. 1l 6.260 + 0.075 6.361 + 0.057 5-9 5-9 32.99 [ 12.60 | 34.72 | 15.30
| 67.73 £ 0.287 67.33+0.179 62-78 62-78 10.90 | 4.55 11.35 | 4.84
D.F.F. 1l 66.60 + 0.218 68.51 +0.212 62 -78 64 -84 8.11 6.87 8.52 7.26
| 117.3+0.31 118.2+0.20 110-130 112 -129 6.89 2.91 7.22 3.10
G.P.D. 1l 116.9 £ 0.27 119.6 £ 0.26 111 -129 113-137 5.65 4.79 5.89 4.99
| 50.44 + 0.097 51.95 + 0.067 48 - 54 50 - 55 4.94 1.59 5.15 2.20
B.M.P. 1l 50.07 + 0.098 51.13 £ 0.073 48 - 53 47 - 55 4.96 2.08 5.21 2.64
B.w | 2.834 + 0.027 2.944 + 0.022 1.967 — 3.900 2.03-4.53 16.85 | 9.75 19.72 | 12.48
(9) 1l 3.099 + 0.025 3.188 + 0.026 2.070 - 4.200 2.10 - 4.57 11.67 | 12.05 | 14.44 | 14.14
S.cylp | 61.31+1.14 47.06 £ 0.951 28.00 - 108.7 12.1-96.8 37.86 | 31.87 | 42.92 | 34.43
(9) 1l 67.56 + 1.38 67.80+1.19 30.75-119.8 22.75-126.1 39.98 | 24.67 | 46.26 | 29.74
Ly/p | 24.34 + 0.457 18.67 +£ 0.382 10.42 - 45.21 5.45-38.4 40.95 | 32.05 | 45.80 | 34.83
(9) 1l 25.96 + 0.542 25.89 + 0.451 11.56 - 49.62 8.8-44.8 38.04 | 23.94 | 45.11 | 29.62
L.p | 39.65 + 0.102 39.44 + 0.085 34.51 - 42.22 30.98 - 42.73 7.37 3.47 7.63 3.97
% 1l 38.35+0.111 38.17 +£0.107 33.98 - 41.80 31.52 - 42.79 6.84 5.34 7.26 5.63
S.i | 9.397 £ 0.048 9.735 + 0.048 7.800 - 11.80 8-12.6 8.11 6.59 10.07 | 8.38
(9) 1l 10.78 £ 0.058 11.17 + 0.057 9.00 - 13.00 8.8-13.6 11.37 | 8.16 12.27 | 8.73
L.l | 6.191 + 0.037 6.350 + 0.035 4.980 - 7.615 4.04-7.86 12.36 | 7.20 13.61 | 9.32
(9) 1l 6.730 + 0.043 6.897 + 0.040 5.238 - 8.199 4.68 - 8.18 11.65 | 9.26 13.49 | 9.78
| 4.462 £ 0.015 4.413 £0.019 3.3-54 4-54 8.61 9.89 9.29 | 10.66
F.F. 1l 3.924 + 0.025 4.107 £ 0.020 3.2-49 3.3-5 17.94 | 10.63 | 19.07 | 11.43
| 10.13 £ 0.044 9.857 + 0.042 85-114 8-11.6 12.19 | 7.66 13.21 | 9.00
F.S. 1l 10.10 + 0.046 10.04 £ 0.041 8.4-11.6 8.2-11.3 13.89 | 8.44 | 1481 | 9.00
| 32.02 + 0.062 31.62 +0.072 28.9-34 28 - 33.90 4.06 6.86 4.49 8.46
F.l. 1l 32.69 + 0.091 32.87 +£0.105 28.6 - 35.6 28.4 - 36.7 8.95 7.18 9.24 7.39
| 85.96 + 0.067 85.30+ 0.134 80.3-87.9 73.7-91.4 1.26 3.30 1.57 3.42
U.R. 1l 85.98 + 0.229 85.68 + 0.182 75.1-92.7 69.8 - 92.9 5.67 8.77 6.42 | 12.11
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Table 4 : Assessment of additive (A), dominance (D), genetic (G), environmental (E) variances, degree of dominance
\DI/A and heritability in broad (H*b %) and narrow sense (H*n %) for the studied characters in different
populations in two cotton crosses.

wrr&ters Crosses | Pop. o’A oD o’E 0’G o%Ph \D/A H2, % H2n %
Characte

| bip 0.298 0.724 0.422 1.023 1.444 1.559 70.80 20.64

Fs 0.674 0.04 0.399 0.513 0.912 0.244 56.26 55.43

FEN. I bip 4.259 -3.299 0.457 4.259 4.716 0.880 90.30 90.30

Fs 0.441 1.663 0.305 0.642 0.948 1.942 67.77 34.88

| bip 36.09 18.45 4.579 54.54 59.12 0.715 92.25 61.04

Fs3 12.52 -7.101 1.236 9.388 10.62 0.753 88.36 88.36

D.EE. I bip 22.63 6.566 3.030 29.20 32.23 0.539 90.60 70.22

F3 29.55 -61.90 2.555 22.16 24.72 1.447 89.66 89.66

| bip 25.73 39.55 6.540 65.28 71.82 1.240 90.89 35.83

F3 15.80 -9.341 1.569 11.85 13.42 0.769 88.31 88.31

G.P.D. I bip 43.70 -1.780 3.760 43.70 47.46 0.202 92.08 92.08

F3 43.72 -84.78 2.847 32.79 35.64 1.392 92.01 92.01

| bip 3.818 2.386 0.540 6.203 6.743 0.790 91.99 56.61

Fs3 0.803 0.449 0.619 0.686 1.305 0.748 52.58 46.12

B.MP. I bip 3.276 2.888 0.632 6.164 6.796 0.939 90.69 48.20

Fs3 1.513 -1.587 0.694 1.134 1.829 1.024 62.03 62.03
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Cont4
| bip 0.107 0.121 0.084 0.228 0.312 1.065 73.04 34.24
Bw Fs 0.0005 0.437 0.052 0.082 0.135 27.14 61.08 0.330
© | bip 0.129 0.002 0.069 0.131 0.200 0.131 65.32 64.23
Fs3 0.045 0.607 0.056 0.147 0.203 3.677 72.53 16.56
| bip 362.6 176.2 153.6 538.9 692.5 0.697 77.82 52.37
scylp F.3 153.7 585.2 37.51 225 262.5 1.951 85.71 43.92
© I bip 190.7 539 247 729.7 976.7 1.681 74.71 19.53
Fs3 107.6 1062 126.8 279.8 406.7 3.142 68.81 19.84
| bip 44.08 55.27 24.94 99.34 124.3 1.120 79.93 35.46
Ly/p Fs 27.81 79.71 6.473 35.80 42.28 1.693 84.69 49.33
© I bip 30.41 67.13 39.65 97.54 137.2 1.486 71.10 22.17
Fs 8.134 172.4 20.40 38.42 58.82 4.603 65.32 10.37
| bip 2.041 6.489 0.630 8.530 9.160 1.783 93.13 22.28
Lp Fs3 2.504 -1.957 0.572 1.878 2.450 0.884 76.67 76.67
o | bip 6.893 -2.508 0.857 6.893 7.750 0.603 88.94 88.94
Fs 5.539 -6.906 0.461 4.154 4616 1.117 90.00 90.00
| bip 0.262 0.319 0.315 0.581 0.896 1.102 64.87 29.28
S.i Fs 0.375 0.692 0.254 0.411 0.665 1.358 61.83 42.32
p ] bip 1.503 -0.605 0.248 1.503 1.751 0.635 85.82 85.82
Fs 0.577 2.126 0.121 0.831 0.952 1.919 87.33 45.45
| bip 0.311 0.274 0.125 0.585 0.710 0.938 82.42 43.84
L Fs 0.279 -0.024 0.141 0.209 0.351 0.293 59.65 59.65
© | bip 0.43 0.185 0.210 0.615 0.825 0.656 74.55 52.14
Fs 0.219 1.302 0.047 0.408 0.455 2.441 89.68 36.02
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Cont4

| bip 0.040 0.108 0.024 0.148 0.172 1.65 85.81 23.02

Fs 0.254 -0.631 0.030 0.191 0.221 1.575 86.19 86.19

FE. ’ bip 0.086 0.409 0.064 0.495 0.560 2.177 88.49 15.42
Fs 0.254 -0.534 0.030 0.191 0.220 1.449 86.46 86.46

: bip 0.018 1.507 0.266 1.525 1.791 9.25 85.13 0.98

Fs 0.760 -1.395 0.218 0.570 0.788 1.355 72.36 72.36

FS. I bip 0.014 1.956 0.271 1.970 2.240 11.99 87.92 0.61
Fs 0.957 -1.786 0.099 0.718 0.817 1.366 87.91 87.91

| bip 1.517 0.174 0.374 1.692 2.066 0.339 81.88 73.44

Fs 6.284 -30.08 2.436 4.713 7.149 2.188 65.92 65.92

- ’ bip 0.573 7.995 0.558 8.568 9.126 3.735 93.88 6.28
Fs 7.424 -14.29 0.331 5.568 5.899 1.387 94.39 94.39

| bip 1.167 -0.863 0.657 1.167 1.824 0.860 63.97 63.97

Fs 10.56 -17.33 0.608 7.920 8.529 1.281 92.86 92.86

UR. ’ bip 23.77 -2.89 6.687 23.77 30.45 0.349 78.04 78.04
Fs 75.28 -523.2 51.27 56.46 107.7 2.636 52.41 52.41




