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ABSTRACT

A half diallel crosses involving five Egyptian cotton genotypes was used to
study the inheritance of seed-cotton yield per plant and lint yield. The analysis of the
Fi generations and parents revealed that both additive and dominance gene effects
were Important in controlling the variation in the yield traits, but the effects of genes
acting additively were more pronounced. The D parameter denoring additive variance
was larger than the dominance H,. Partial dominance was manifested for all studied
traits. Narrow sense heritability was high for flowering time (0.81). seed-cotton yield
(0.87) and lint yield (0.83) but low for lint percentage (0.18).

INTRODUCTION

Cotton is one of the most important sources of income in Egypt.
Accordingly, the breeders focused their attention on improving yield of seed-
cotton and fiber properties. For effective and rapid improvement in seed-
cotton yield, through conventional breeding method, availability of variation
among parents 5 in the initial crosses is essential. Estimates of general
conbining ability (GCA) from a set of diallel crosses were found to be
significant for all traits studied except lint percentage, which demonstrated the
importance of additive gene effects of these traits with variance for specific
combining ability (SCA) was significant only for lint percentage (El-Adl and
Miller, 1971). El-Fawal et al. (1978) indicated that the GCA mean squares
were significant for seed-cotton and lint yield suggesting that the genetic
variation among F, hybrids was mainly associated with additive genetic
effects while SCA estimates were small and significant only for boll weight.
Garg et al. (1987) studied the triple-test cross using 45 families of upland
cotton and found that the additive and dominance components of variation
were significant for seed-cotton yield and gining outurn. .

The additive gene effects were reported to be s:gmﬁcant for all traits
studied except number of bolls/plant and seed index with both broad and
narrow senses heritabilities being high for all studied traits except fiber
strength (Rahoumah et al., 1989).

Awaad and Hassan (1996) reported that the simple additive-
dominance genetic model was found to be appropriate for explaning the
genetic system controlling boll weight and seed index. Also, the genetic
system controlling seed-cotton yield and its component was studied by El-
Ameen (1994). Who found that genes with additive-dominance effects were
controlling lint percentage, while non-allelic gene interaction was operating for
most traits.
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Adel et al. (2004) found that dominance (h) was the main type of
gene effects for all traits studied in cotton over two locations with the broad
sense heritability -being high for the studied traits studied.Highly significant
heterotic effects were aiso obtained for most traits studied.

The present work was carried out in order to analyze the genetic
basis of variation and to estimate heritability for seed-cotton yield and other
related characters in Egyptian cotton (Gossypium barbadense).

MATERIALS AND METHODS

The basic material used in the present work consisted of five
Egyptian cotton genotypes, namely,  Giza-45, Dandara, Giza-83, Giza-85
and Giza-90.

In the 2002 season, the five parental genotypes were sown at the
Experimental farm of Assiut University in 20" March. A half dialiel crossing
system was adopted for hybridization and all 10 crosses were made using
hand emasculation. In 2003 season, the seeds of the five parents and their F,
hybrids were field planted in a randomized complete block design with three
replications. Each genotype represented in each replicate by 10 plants row
where piants spaced 25 cm apart and rows were set 60 cm from each other.
All agricultural recommendations were followed in this study. The analysis of
data for flowring time, seed-cotton yield/plant, lint yield/plant and lint
percentage was done according to the medthods of Hayman (1954) and
Jinks {1954).

RESULTS AND DISCUSSION -

i- Fy Paerformance :

The analysis of variances among the different entries of the F, diallel
cross of the four studied traits (Table 1) revealed highly significant
differences among genotypes. The means of seed-cotton yield/plant (g)
ranged from 37.63 gm for P4(Giza-45)to 73.05 for P, ( Giza-90). As for F,'s,
the mean ranged from 53.17 for (PxPs) to 82.19 for (P;xPj3) hybrids.
Meanwhile, mean iint yield/plant of the parents ranged from 10.39 to 27.99 g
and from 20.08 g for { PyxPs, to 27.89 for ( P,xPj3 (see Table 3). Here to, lint
percentage mean ranged from .28 for P,(Giza-45) to .39 for P; {Giza-83),
while the mean of flowering time from sowing date to the apearance of first
flower ranged from 68 days for (P2 and P4) to 75 days for P, (see Table 5).

Table 1: The analysis of variance of four traits studied among the
different entries of diallel table.

Flowering | Seed-cotton Lint
item 2f 1" time yield yield | Lint%
Blocks 2 2.90 28.68 31.88 0.003
Genotypes 14 10.84 ** 323.47 * 49.28 * | 0.002 **
Error 28 0.32 3.28 1.40 0.0002
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Table 2: The means of seed-cotton yield/plant (g)_f the F, diallel cross.

{ Parent P, P2 Ps P Ps | Array mean
iPy (Giza—45 37.63 61.53 62.68 59.54 53.17 54.91

- |P2(Giza-80 73.05 82.19 76.92 65.53 71.85
P; (Giza—83) 70.78 78.61 66.02 72.05
P, (Dandara) 65.77 59.24 68.02
IPs (Giza-85) 57.68 60.28

P =60.98, F, = 66.55

Table 3: The means of lint yield/plant (g) of the F, diallel cross.

Parent _ Py P2 Ps P4 Ps_ | Array mean
G -45-P, 10.39 21.14 22.54 21.53 |20.08 19.14
G-90-P; 27.99 28.83 |27.97 |23.95 25.97.
G-83-P; 27.26 12760 |22.90 25.82
Dandara - P, 22.80 (2222 24.42
G-85-Ps 20.57 21.94

P =21.80,F,=23.88

Table (4): The means of lint% of the F, diallel cross.

Parent Py P, P; P Ps | Array mean
P, (Giza—45) 28 34 36 36 a7 34
P, {Giza-90) s 36 36 37 36
P, (Giza-83) 32 36 35 36
P, {Dandara) 36 37 36
Ps(Giza-85) 36 36

P =035 F,=0.36

Table 5: The manes of flowéring time of the F, diallel cross grown in
2003 growing season

Parent P, P, P, P, Ps; | Array mean
P, (Giza—45 75 71 71 72 72 72.2
P, (Giza—90 68 70 68 71 89.6
P; (Giza—83 70 68 70 69.8
P, (Dandara) 69 71 69.4
P; (Giza-85) 73 71.4
P =70.60, F: = 70.63

il The diailel analysis :

Highly significant additive and non additive gene effects were
indicated by the significance of “a” and “b” items (Table 6) for all traits
studied. Similar results were obtained by El-Adl and Miller (1971), El-Fawal et
al. (1977), Ei-Kadi et al (1982) and Garg et al (1989). The additive gene
effects were greater than dominance gene effects for all studied traits in
accordance with the results of El-Kadi et a/. (1982). The significance of item
“by" showed that F, hybrids exhibited directional dominance with the F,
average exceeding that of the parents by 9.13% for seed-cotton yield/piant,

2471



El-Ameen, T. M.

9.54% for lint yield/plant and 2.85% for lint percentage. Adel ef al. (2004)
reported highly significant heterotic effects for all traits studied. Significance
of “by" item for all traits studied indicated asymefrical gene distribution of
genes affecting at loci showing dominance, while the significant of “by” item
indicated further dominance effects due to specific combinations. These
resuits were in line with those obtained by El-Ameen (1994), Abd-ElZaher et
al. (2003) and Adel ef al. (2004).

Table 6: The diallel analysis of variance of flowering time, seed-cotton
yield, lint yield and lint % of the F, diallel cross.

item a.f F'“t‘;"::"‘g s“;’i';‘(’l“” Lintyield| Lint%
a 4 | 5531 | 171441 | 25402~ | 0.003
b T30 3.89° 90.58 ~ | 16.69~ | _ 0.002 =
b, 1 0.01 37176 | 5167 | 0.0007
bz 4] 243% 82,07~ | 17.01° | _0.004~
bs_ 5 | 583~ | 4116~ | 943~ | 0.0005"
Bxa 8 0.48 3.84 1.67 0.0004
Bxb 30 ] 0.59 6.34 2.70 0.0005
B x by 2 0.37 2.93 211 0.001
B x b 8 0.47 8.69 332 0.0002
Bxbs 10| 0.71 5.28 2.33 0.0006
Block interaction 28 0.32 3.28 1.40 0.0002

All items were tested against the block interaction.

The analyses of variance of (Wr + Vr) and (Wr-Vr) are shown in
{Table 7) which revealed highly significant differences in {Wr + Vr} but non
significant in (Wr — Vr) for all traits studied. Evidently additive-dominance
mode of gene action was operating.

Table 7: Analyses of variance of (Wr + Vr) and (Wr - Vr) values for all
studied traits of 2003 growing season._
Seed-cotton

Source

of df Flowering time yiel d Lint-yield Lint percentage
variation Wr+Vrf Wr-Vr [Wr+VelWr-Vr|Wr+Vr|Wr-Ve{ Wr+Vr | We-Vr
Blocks |2 |15.15 {5.83 2125 |374.79]61.19 ]21.25 [0.0000002]0.00000001
Array |4 _[35.27 0.32 = [850a.71~ |279.29 " |746.03" |4.38 ™ [0.000004 [00006002Ns
Error 18 1403 0.31  [836.28|04.15 [52.58 [4.64  [0.00000004 [0.00000008

The slope of the Wr/Vr regression line (Fig. 1) was significantly
deviated from zero, but not from unity for all traits studied conferming the
adequacy of the additive-dominance gene model. The estimates of the
variance components of the genetic variation are tabulated in (Table 8). Array
No. 1 having Giza-45 as commaon parent represented the extreme recessive
genotype which was focated at the end of the regression line for seed-cotton
yield, lint yield and lint%, but the reverse was true for flowering.
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Fig. 1 : The Wr/Vr graph of ¥, diallel cross for seed-cotton'yieid {above)

and lint-yield (below).

2473

12 -



El-Ameen, T. M.

b=1.105 +0.117

IE-4 vr

20

10

5 -
b=1.03 +0.223
Wr 0
\'4
-5 b . . : 4 : -
(4] 2 4 6 8 10 12 14
1E-4
vr

Fig. 2: The Wr/Vr graph of F, diallel cross for flowering time (above) and

Hint% (below).
2474

16



J. Agric. Sci. Mansoura Univ.,, 32 (4), April, 2007

The “D" parameter estimating the additive variance was larger than
dominance {H,) confirming that partial dominance was operating, which was
. also indicated by the average degree of dominance being less than one for all
traits studied. ElKadi et al. (1982) and Rahoumah et al (1989) reported that
partial dominance was operating for studied traits except seed-cotton yield
with the F value being negative indicating an excess of recessive than
dominant alleles. In this study the “F" value was positive for the flowering
time, lint yield and iint% indicating an excess.of dominant than recessive
allels for these traits. The uv values were less than .25 indicating unequal
distribution of the dominant and recessive allels among the five parents
analyzed which has been indicated before from the significant “by” item.
Narrow sense heritability esimates were high for flowering time (.81), seed
cotton yield (.87) and lint yield .83 but low for lint% (.18). High estimates of
heritability for these traits suggest that genetic improvement may be achieved
through single plant and recurrent selection method.

These results were in agreement with those obtained by El-Fawal ef
al. (1977), Rahoumah et al. {1989), El-Ameen (1994), Abd-EiZaher ot al
(2003) and Adel et al. {2004).

Table 8: Components of the genetic variation for flowering time, seed-
cotton, lint yield and lint% of 2003 season.

Character Fiowering time | Seed - cotton Lint yield Lint %
yield

ltem X+S.E X+S.E X+S.E XtS.E

3] 9.64 0.35 201.25 6.14 48.81 1.36 0.002 | 0.0002
F 2.69 0.88 | -10.98 | 15.33 | 18.06 3.40 0.002 | 0.0004
H, 2.24 0.96 68.27 | 16.57 | 10.86 .68 0.001 | 0.0005
Ha 1.97 0.87 54.08 15.03 B.43 3.24 0.0007 | 0.0005
E 0.32 0.14 3.28 2.50 1.40 0.55 | 0.0002 | 0.00007
(H/D) Y2 0.48 0.58 047 0.89

uv 0.22 0.20 0.19 0.13
Broad-senseH” | (.92 0.95 0.93 0.52

[Narrow —sense ™™ 1™ (.81 0.87 0.83 0.18
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