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ABSTRACT

This study was carried out through three successive growing seasons (2003,
2004 and 2005). Thirty triallel crosses were combined among five parental lines
belong to Gossypium barbacense L. were evaluated at Sids Agricultural Research
Station to estimate general and specific combining abilities for yield, yield
components and some fiber properties. The nature of gene action that controlling
the inheritance of the studied characters were also estimated. )

The results showed that the performances of most triallel crosses were as
good as or better than their both grand parents or/and their third parent. The mean
squares of genotypes were highly significant for all stucied characters which were
mainly due to the variances among the parents as well as the variances among the
triallel cresses. The mean squares of general and specific combining abilities were
significant for first and second kind for most traits. Significant positive general effects
of hi and g revealed that the selection of P3 or P5 as a grand parent and P1 or P2 as
a third parent would be more benefit to improve SCY and LY characters in the
breeding programs. The triallel crosses (15 x 2), (24 x 2), (35 x 2) and (45 x 2) were
positive and significant for yield and its components, (25 x 4) for MIC, PI, UHM and
Ul, (12 x 4) and (23 x 4) for PI, UEM and Ul The results also showed that the
specific effects cf the triallel crosses (fj:) were precominately cfiected by the specific
effects of second kind effects (s;) (third parent) rather than the first kind (dj) (single
hybrids) and partially by the general effacts cf first and second kinc. The magnitudes
of dominance variances were larger than those of the additive variances for all
studied traits except for MIC and UHM traits. Cencerning the epistatic variances, the
results indicated that the additive x dominance type of epistasis played the major role
in controlling the inheritance of the stucied characters of the triallel crosses.
Therefore, recurrent selection might be useful in improving the studied characters of
the triallel crosses in the breeding programs.

INTRODUCTION

Selection and breeding procedures for the desirable characters of
cotton are largely depending on the type and relative amounts of genetic
variance components in the population. Maest of the Egyptian cotton varieties
morphologically and in their yield production were similar due to insufficient
genetic variation among them. Since, the continual use of such genetic
resources has narrowed the genetic variation. Therefore, new genetic
sources other than Egyptian genotypes, belong to G. barbadense L., should
be carefully chosen and involved as parental lines in the breeding programs.
Diallel or line by tester technigue is used extensively in cotton to clarify the
parental lines in terms of their ability to be combined in hybrid combinations.
With this method the total genetic variation is partitioned not two main parts;
the variance of general combining ability which includes the additive genetic
portion, and that for specified combining ability which is usually defined to
include non-additive genetic portion arising largely frem dominance and
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epistatic variances. Many investigators studied general and specific
combining abilities among them; El-Feki and Abdel-Gelil (2001), Hemaida et
al. (2001), Zeina et al. (2001), Lasheen (2003) and Lasheen et al. (2003).
Recently, Egyptian cotton breeders have tried to recombine more than two
parental lines through hybridization in their breeding programs. A three-way
crosses or a triallel technique is a product of three parents, for instance
(A x B). The theoretical aspect of triallel analysis has been dealt with by
Rawling and Cockerham (1962), Hinkelmann (1965), Ponnuswamy (1972)
and Singh and Chaudhary (1985). Comparable to the previous mentioned
techniques, three-way crosses analysis provides additional informations
regarding epistatic components of variances and the effect of order in which
the parents are involved in crosses. Abdel-Bary (2003) in a study on triallel
crosses of Egyptian cotton concluded that most of the studied traits were
mainly influenced by additive and additive by additive gene action, while
dominance and other epistatic effects played the minor role in the
inheritance of these traits. However, in another study, Yehia (2005), revealed
that the magnitudes of additive genetic variances were positive and larger
than thess dominance genetic variances for all studied characters. In
addition, the type of epistatic variances additive by dominance were positive
and played the major role in inheritance of most studied traits.

The main purpose of this investigation is to estimate general and
specific combining abilities for yield, yield components and some fiber
properties and to determine the nature of gene action that influence the
inheritance of these traits.

MATERIALS AND METHODS

Five cotton genotypes belong to Gossypium barbadense L. were
used in this study. three of them are Egyptian cotton varieties; (G. 90) a long
staple cotton cultivated in Upper Egypt characterized by high yielding ability,
(G. 83) long stable variety grown in a district area in south Egypt
characterized by early maturing and (G. 85) a long staple variety that grown
in north Egypt exhibited higher fiber strength and lower micronaire value.
The other two varieties were the American long staple Pima cotton (P.Sg)
and (P.S.). The first one showed high lint percentage and early maturing and
the second one exhibited higher yield and lower micronaire value.

In the growing season (2003), the five parents were included in a
diallel mating system to obtain 10 single crosses (no reciprocals). In the next
growing season (2004), the single crosses were subjected in a triallel mating
system. Whereas, the parent should not be crossed more than one in the
same three way crosses to get 30 crosses = [n (n-1) (n-2)/2], where n is the
number of parents. In 2005 growing season the 30 crosses and the five
parents were evaluated in a randomized complete blocks design experiment
with three replications at Sids Agricultural Research Station. Each plot was
one row 4 m. long, 0.6 m. wide and 10 hills/row. One plant lift per hill and
ordinary cultural practices were followed as the recommendations.

3452



J. Agric. Sci. Mansoura Univ., 31 (6), June, 2006

Data of the individual plants were recorded for the following fraits;
seed cotton yield/plant in gm. (SCY), lint yield in gm. (LY), lint percentage
(%), seed index in gm. (SI), lint index in gm. (LI), micronaire value for fiber
fineness and maturity (MIC), pressley index for fiber strength (PI), upper half
mean (UHM) as a measure of span length in mm. and uniformity index (Ul).
The fiber properties were measured in the laboratories of Cotton Fiber
Research Section, Cotton Research Institute.

Analyses of variance were done according to Steel and Torrie
(1980). The theoretical aspect of three way crosses analysis has been dealt
with by Rawling and Cockerham (1962), Hinkelmann (1965), Pounswamy
(1972) and outlined by Singh and Chaudhary (1985). Considering Yiw @s the
measurement recorded on a triallel cross Gy the statistical model takes the
following form:

Yik =m +bi+hf'+hj+0'fj+gk+$;k+ij+fgk+ew
Where:
Yu:Phenotypic value in the i replication on the i cross (grand parents)
mated to K™ parent.

m:Grand mean

b;:Effect of i"" replication. )

hiGeneral line effect of i" parent as grand parent (first kind general line
effect).

d;:Two-line (i x j) specific effect of first kind (grand parents).

g«:General line effect of K as parent (second kind effect).

Si:Two-lin: specific effect where i is a grand parent znd K is the third
parent. Hence specific effects of second kind.

ti Three-line specific effect.

e -Error effect.

The form of the analysis of variances and the expectations of the
mean squares will take the following form:

Sov df EMS
Due to g ignoring h v-1
Due to h eliminating g v-1 e + [V (v-2) (v-3)/(v-1)] =h?
Due to d ignoring s v (v-3)/2
Due to s eliminatingd | v=-3v+1 | o%+ [(/(V:-3v+1)] T sij [(V2-5v+5) s, — sii]
Due to t v (V-Bv+7)2 G'e + [2tM(VZ-BV+T)] TE St
Due crosses p-1 G%e + [2riv(v-1)(v-2)-2] Y
Due to g eliminating h v-1 ce + [rv(v-3)/(v-1)] Ta?,
Due to d eliminatings | wv(v-3)/2 Ge *+ [2(v-1)(v-4)\(v-3)]] T35,
Error (r-1)(p-1) G’y

In this table v stands for the number cf varieties (=5) and P is the number of triallel crosses (
=30).

Further, form the expected mean squares it is evident that the
effects are to be tested zgainst error mean squares using appropriate
degrees of freedom.
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RESULTS AND DISCUSSION

The mean performances of the five parents and their 30 three-way
hybrids were estimated and the results are presented in Table 1. The results
showed that the parent P.S; (P5) was the highest yielding parent for SCY
and LY characters, while it was lower for line percentage comparable with G.
90 (P1), G. 85 (P2) and P.Sg (P4). Concerning fiber properties, the parental
variety G. 85 (P2) exhibited the best mean performances comparable to the
other for MIC, PI, UHM and Ul traits.

Table 1:The mean performances of the parents and their three way
crosses for yield, yield components and some fiber

properties.
rait. scy | LY LP sl LI UHM
rrGen. Gm. Gm. % Gm. Gm. M= ™ mm. ul
G.G0(P1) | 555 | 220 | 396 | 100 [ 655 [ 42 | 101 | 297 | 850
G.85(P2) | 582 | 235 | 404 | 100 | 678 [ 40 | 104 | 31.0 | €69
G.8a(P3) | 440 | 165 | 376 | 95 | 570 | 42 | 103 | 203 | 82
P.S6(P4) | 491 | 194 | 396 | 99 | 646 | 46 | 103 | 311 | 864
P.S4(P5) | 636 | 245 | 385 | 103 | 645 | 4.2 102 | 316 | 861
12x3 25 | 179 | 402 | 99 | 668 | 42 | 103 | 307 | €8
12x 4 712 | 280 | 393 | 97 | €630 | 42 | 102 | 304 | €67
12x5 e=g1 | 216 | 386 | 93 | 58 | 42 | 101 | 306 | 854
13x2 €08 | 274 | 393 | 102 | 657 | 42 97 | 319 | 841
13x4 s74 | 186 | 393 | 99 | 643 | 44 | 105 | 31.0 | 858
13x5 2:8 | 178 | 398 | 93 | 613 | 40 | 100 | 301 | €6.2
14x2 785 | 318 | 405 | 95 | 650 | 43 | 100 | 205 | &€.0
14x3 543 | 214 | 388 | 97 | 612 | 41 103 | 316 | 838
14x5 583 | 229 | 392 | 94 | 608 | 43 100 | 318 | 848
15x2 gs2 | 250 | 389 | 98 | 622 | 45 | 101 | 308 | &3
15x3 587 | 227 | %87 | 98 | 610 | 43 99 | 312 | 858
15x4 573 | 225 | 393 | 98 | 632 | 41 102 | 31.4 | 867
23x1 612 | 243 | 397 | 101 | 666 | 43 99 | 302 | 857
23x4 724 | 291 | 402 | 99 | 665 | 42 98 | 31.0 | 846
23x5 g01 | 319 | 398 | 104 | 686 | 43 99 | 309 | 853
24x1 781 | 302 | 386 | 97 | 609 | 43 100 | 307 | 855
24x3 560 | 224 | 399 | 98 | 650 | 42 | 101 | 31.2 | 866
24x5 52 | 219 | 388 | 94 | 599 | 41 100 | 307 | 857
25x 1 g32 | 327 | 393 | 107 | 693 | 44 99 | 312 | 856
25x3 254 | 178 | 391 | 98 | 830 | 44 | 101 | 309 | 865
25x4 €50 | 252 | 387 | 98 | 617 | 45 | 101 | 307 | 86.2
34x1 c21 | 351 | 382 | 97 | 597 | 45 98 | 313 | 874
34x2 c27 | 354 | 382 | 98 | 604 | 45 99 | 309 | &6
34x5 709 | 309 | 386 | 97 | 611 44 95 | 31.7 | 838
35x1 §08 | 349 | 389 | 102 | 647 | 45 97 | 313 | 861
35x2 g21 | 372 | 404 | 98 | 663 | 42 | 101 | 316 | 840
35x4 816 | 313 | 384 | 98 | 612 | 45 | 103 | 316 | 846
45x1 804 | 204 | 366 | 98 | 564 | 44 | 101 | 323 | 846
45x2 €51 | 254 | 385 | 98 | 612 | 42 | 103 | 314 | 8.4
45x3 12 | 317 | 390 | 101 | 648 | 45 9.8 | 308 | 853
LSD 0.01 847 | 397 | 129 | 045 | 035 | 026 | 026 | 1.05 | 1.43
LSD 0.05 713 | 299 | 097 | 034 | 026 | 020 | 020 | 079 | 1.08

=12 x 3 means (P1 x P2) x P3 and so on..
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With respect to the trialle! crosses, it could be neticed ‘hat the crosses; (23 x
S) and (25 x 1) exhibited high performances for yield and yield components
characters, (15 x 4) was the best for fiber properties. The results also
revealed that the crosses which contained the single hybrids of (3 x 4) or (3 x
5); (34 x 1), (34 x 2), (34 x 5), (35 x 1), (35 x 2) and (35 x 4) showed high
SCY and LY. It could be also, concluded form the previous results that the
performances of most triallel crosses were as good ns or better than their
both two grand parents or/and their third parent. Therefore, further analysis
should be used to clarify the combining ability of the five parents and their
three-way crosses for the studied characters.

The anelysis of variances of the five parents and their 30 triallel

crosses are made and the results are shown in Table 2. The mean squares
of genotypes were highly significant for all studied traits which were basically
cue to the variances among the parents as well as the variznces among the
triallel crosses, while the variances attributed to the parents vs. crosses were
Cetected for most traits except LP and SI. Further Gnalyses of the triallel
crosses revealed that the mean squares due to h eliminating g were highly
significant for all traits except for Ul, while the mean squares due to g
eliminating h were observed for all characters except for LP, MIC and SL
suggesting the presence of the additive variance in t':e inhzaritance of these
traits, subsequently the selection through the advanced segregating
generations would be efiicient to improve these characters. The mean
squares due to s eliminating d showed highly significance for all traits excent
for UEM, vhile the mezn squares dus to d climinating s were determincd for
el traits except for MIC and UHM. On the cther hand, the r:ean squares due
to t were highly significant for all trails. These results indicated that the
contribution of dominance, cdominance by dominaince and additive by
cominance in the genetic expression of these traits. These results are
partially agreement with those obtained by Abdel-Bary (2003) and Yehia
2005).
( The estimates of gcneral combining ability effects of first kind (h)
end second kind (g) of parental varieties were calculated and the results
presented in Tzble 3. Highly significant positive first kind effects (h) of P3
end PS5 were detected for SCY znd LY characters, indicating that these
parents were good combiners for the menticned trails whan used as grand
parents. Also, P2 wias the best combiner as grand parent for LP, S| and LI
traits. Morecver, P1 was the best combiner for MIC znd Pl, while P4 and P5
showed highly significant positive cffects for UNM character. On the other
hand, the second kind effacts (g) were observed for F 3 and PS5 for SCY and
LY characters. The finding suggested that they were good combiners when
used &s the third parent in the three-way crosses. In the same time, P4
showed highly significant positive second kind offect for Pl trait. It could be
cancluced that the selection ¢f F3 or P5 as grand parents and P1 or P2 &s
third parent would te more benefit for improving SCY and LY characters in
the breeding pregrams.
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The speciiic combining ability of first kind (d;) <s shown in Table 4,
refers to the two-lien specific effects of grand parents. The results revealed
that (P1 x P2), (P1 x P4), (P3 x P4) and (P3 x P5) exhibited highly significant
positive values for SCY and LY characters, (P2 x #3) for yieid components,
MIC and Pl. while (P1 x P3) cross was the best tor MIC, Pl and UI
characters. The specific combining abilities of such siirgle crosses are the
same as the specific combining ability effects of the dizllel crosses. In spite
of the negative general combining ability effect of the F* anc P2 for yield as
grand parents (h). They exhibited high specific effects for these traits. These
finding indicated the predominance of non-additive effests in the inheritance
of yield characters. Similar results were obtained by Lasheen et al. (2003) nd
Yehia (2005). :

Table 4:Specific combining ability effects of the first kind (dj) for yield,
~ yield components and some fiber properties.

Trait. | SCY LY LP Si LI UHM
Cm Cm. | Gm. % Gm. | Gm. R e mm. N

P1xP2 |1275°| 473 | -0.30 | 0.05 | -0.04 |0.100**|-0.06** | -0.09 |-0.47*
P1xP3 |[-1578"|-540 | -0.24 | 002 | 006 (-0.07"* |.0.09*.| -0.12 | 0.52"*
P1xP4 | 475|235 052 | 003 016 | 001 [0.10" [ 0.24* |-039
P1xP5 0.764 0443 | -0.15 | -005 | <007 | -001 ;-0.17*"| -0.01 | 0.53*
P2 xF3 241 | -065° | 0.36° | 0.14" | 0.16"* | 0.07**: -0.01 | 0.30** [-057"
F2x P4 a2e+ |05+ | 024 [-021| 008 |-0.10| 0.002 |-030 | 0.58
P2xF5 |-367"|-163-| -019 | -001 | -006 | C.08" | 005" | 0.04 | 022
P3xP4 | 5€2* | 177 |-052**| 004 |-0.11" [ 015 [-0.05"" | -0.03 |C0.47*
F3xF5 | 021" | 408 | 0.52'* |-0.45'" | 004 | -0.02 | 001 [ -0.14 |-0.40""
P4xF5 |-7.43|-.08" | -0.29 | C.11* | -0.O1 | -0.05* | 0.05° | 0.11 |-0E5*
SE 0675 | 0.358 | 0.161 | 0c21 | 0045 | 0025 | 024 | c093 | 0.427
With respect to the specific combining ability of the second Kind (sj)
as presented in Table 5, in which refers {o the twe-line cpecilic effects where
i is half grand parent and k is the third parent. It could tbe noticed that (§12),
(S21), (S24), (S24), (S42) and (S52) and (S52) showed hignly significance
and positive effects for yield and its components. Morecver, {S52) was good
combination for MIC and FI characters, (S14) and (£24) for UHM and UI
traits. Thess results ernphasized that the P2 as a third 2rent would be useful
forgyield and its ccmponents when was crosses to P1, 1?4 or PS5 as & grand
parent. Morcover, P4 proved to be useful as a third parant for fiber sirength
when recombine by P1 or P2 as a grand parent, indicating Ihe influence of
the non-cdditive effects in controlling these traits. 7
Conc:mrrg specific combining cbility effects <f In=‘s in three-way
crosses (fx) which are recorded in Table 6. The res:its cshowed that the
hybrids (15 x 2), (34 x 2), (35 x ) and (45 x 2) were pcsitive and significant
for yield and its components, (25 x 4) for MIC, PI, UEN: and Ul, (12 x 4) and
(23 x 4) for PI, UHM and UL It is worthwhile to mertion that the specific
effects of the trigllel crcsses (fj) were predominately ar:2cted by the specific
effécts of second kind effects (s;) rather than the first kind (<fj) and partially
by the general effects of first and second kind. (Tebles 3, 4, 5 and 6)
indicating the importance of the epistatic cffects cn th. inhcritance of such
characters.
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Table 5: Specific combining ability effects of the second kind (s) for
yield, yield components and some fiber properties.

rait. SCY LY LP sl LI UHM
.E‘I'T‘eét’\ Gm. Gm. % Gm. Gm. Mic. s mm. 9
512 16.41* 750 1.22™ 0.18* 0.43" 0.10* -0.22* -0.36™ -1.63"
R 5.26* 1.24* -0.80* 0.29" -0.06 0.11 -0.11" 0.04 0.1
513 -17.90** | -6.64* 0.53** 0.14* 0.23* -0.12* 0.05 0.21 -1.00"
R 0.694 -0.51 -0.94* -0.10" -0.32* 0.07* -0.04 -0.50* 2.39*
1514 1.82 1.03* 0.27 -0.11* 0.003 -0.04 0.43* 0.22* 0.59"
R 7.94* 2.45" -0.75* 0.08 -0.14* 0.05 -0.10" 0.21 0.81*
1515 -10.99"" | -4.28" -0.12 -0.62™ 0.44™ -0.07* -0.09" -0.05 0.62*
R 14.42* 5.01* -0.52* 0.52* 0.20* 0.06" 0.12* 033~ A gl
523 -26.85" | -10.56** 0.35 0.08 0.14™ -0.02 0.09" 0.73 0.87*
R 19.43* 7.9 0.26 0.02 0.10 -0.28* -0.001 0.22* -1.32*
1524 4.32* 0.94* -0.94* | -045* | -0.55* 0.02 0.01 0.25* 0.85*
R 3.53* 2.48" 1.38* 013" 0.45" -0.08™ | -0.07** | -1.19* 0.10
525 -6.20*" -3.68* ~1.52* -0.25* -0.56* 0.01 -0.04 0.44 -0.10
R 282 2.09* 1.34* 0.08" 0.42* | -0.018** | 0.34" -0.45" 0.12
34 456" 1.00* =111 -0.30* -0.48* 0.16* 0.44" 031~ -0.32*
R -7.36* -2.14* 1.05* 0.54* 0.62* -0.03 022" -0.16 -0.41*
] 558 213" -0.28 0.33* -0.29" -0.08* -0.16** -0.23* -0.73*
-1.64 0.04 1.02* 0.22* 0.40* 0.06* 0.17* | -0.54" 0.69"
45 -14.51** | -5.55* 0.01 -0.004 | -0.0001 -0.05 -0.42* 0.37™ -1.59*
-0.31 -0.54 -0.32 -0.10* -0.16* 0.02 0.38" 0.18 0.67*
E 1.020 0.426 0.188 0.047 0.054 0.030 0.028 0.109 0.159

* & " significant at 0.05 and 0.01 levels of probability respectively.
***  Rmeans reciprocal; the reciprocal of (S12) is (S21).

Table 6:Three-line specific effects (t;) for yield, yield components and
some fiber properties.

Trat. | SCY | LY | LP si ] UAM
Effecr~| 6m. | 6m. | % | om | Gm | MC | P | | W

12x3 -39.73** | -15.17* | 0.60" o.12 023 | -0.15 0.01 0.78* -0.05
12x4 1111 | -4.51 -0.28 -0.84* | -0.43* -0.05 0.46* 0.62* 0.65™
12x5 -22.25* | -8.¢5* | -0.55* | -0.50" | -0.48* | -0.11** | -0.17" | 0.34" -0.16
13x2 3304 | 147 1.97* | -0.12** | 0.46* 0.05 005 -1.05" | -1.86"
13x4 2267 | 848" | -0.66* | -0.55 | -0.53** | 0.001 0.42 | 059 -0.02
13x5 11.24* 422 | -0.78* | -0.49" | -0.52** | 0.10 | -0.33 | 0.65~ | -2.33"
14x2 8.06** 4.08* 1.02* 0.30* 0.46* -0.01 -0.14™ | -0.8" | -1.29"
14x3 -20.76** | -7.09* 1.6 Q.57 0.81* -0.02 035" | -0.32" 037
14x5 -22.78** | -9.20" | -0.66* | -0.64* | -0.5¢* | -0.23" | -0.46" | -0.25" | -1.66™
15x2 18.91* | 970~ | 268" | 0.29* 0.90* | -0.17 | 0.15* | -0.48"" | -1.81*
15x3 -21.91** | -7.39" | 183" 0.4 0.75" | -0.08** | 0.14" -0.27* | -0.60*
15x4 5.03" 1.48™ | -0.64™ | -0.25* | -033** | 0.21* | 0.82" 0.28* 0.16
23x1 18.9** 573" | -1.93* | 020" | -0.39* | 0.19" | -0.20* 0.07 2.62*
23x4 122" 0.97* -2.44* | -0.65* | -1.08** | 0.30" | 0.64* 0.28* 1.58*
23x5 -7.44* | -425* | -2.14* | -0.83* | -1.12™ 0.01 -0.16* 0.28* -0.63"
24x1 8.96* 2.14* | -1.45* | 0.49* -0.06 0.15™ | -0.22* | 0.39" 137
24x3 -24.29** | -9.21** | 0.76™ 0.59™ 0.58* 0.03 -0.20* 0.23* -0.50*
24x5 -9.40"" | 449" | -1.35" -0.05 -0.39" | 0.13* | -0.42* | 097" | -1.97"
25x1 7.80* 1.35™ | -1.80** | 0.16™ | -0.36™ | 0.13*" | -0.07* 0.08 1.14*
25x3 -10.40** | -3.24* | 1.59* 0.53" 0.76** -0.03 -0.16* 0.15 0.70*
25x 4 7.00" 1.87** | -0.80* | -0.38™ | -0.49" | -0.12** | 0.44* 0.60* 1.06*
34x1 0.10 -0.86* | -122* | 0.13* | -0.23" 0.02 -0.03 -0.18 0.3s"
34x2 13.80" | 7.65 | 253~ | 097 0.78™ | -0.33* | 006" | -0.54™ | -1.77"
34x5 -10.82° | -4.14" -0.12 -0.37 | -0.28 | -0.19* | -0.20" -0.16 -1.04"
35x1 6.38" 0e8* | -1.61"" | 034 | -0.20™ 0.07" -0.01 -0.02 258"
Bx2 10.88* | 4.68" 0.42* 0.38™ 0.36" 0.04 0.16™ | -0.53* | -0.47*
35x4 0.37 063 -83* | -0.26" | -0.41* 0.06" 0.50* 0.27* 1.09*
45x1 2263 | 869 0.06 0.60* 0.40" 0.12** | -0.34" -0.20 2.53"
45x2 20.70** | 10.26= | 2.65" 0.14* 0.88™ 0.02 -0.02 -1.50" -0.29
45x3 =17.37** | -5.87*" | 137 0.38" 0.60* -0.03 -0.16*" 0.08 0.35*
SE 1.014 0.423 0.186 0.047 0.054 0.020 0.028 0.108 0.158

* & " significant at 0.05 and 0.01 levels of probability respectively.
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The estimation of genetic variances for yield, yield components and
some fiber properties are shown in Table 7. It could be noticed that the
genetic variances were positive for all studied traits except additive x
additive genetic variance which was negative. Nevertheless, the magnitudes
of the dominance variances were larger than these additive variances for all
studied traits except for MIC and UHM characters. Concerning the epistatic
variances, the results indicated that the additive x dominance type of
epistasis played the major role in controlling the inheritance of the studied
characters of the triallel crosses. Punnuswamy et al. (1974) in their
investigation in triallel crosses, which outlined by Singh and Chaudhary
(1985) demonstrated that the variances and covariance components of
general effects i.e., n, o g and ogh are the function of additive and additive
by additive type of epistasis, whereas < d and cds are the functions of
additive x additive type of emstas:s only ?s and oss involved dominance
component while *t and © ’tt account for epistatic components other than
additive x additive. Therefore, according to the prevalence of the epistatic
genetic variances, recurrent selection might be useful in improving such
crosses for the studied characters in the breeding programs.

Table 7:The estimation of genetic variances for vyield, vyield
components and some fiber properties.
Trait
1 8CY | LY LP sl LI UHM

&?\e\ Gm. | om | % | om | cm [MC [ P | pm [ Y
varianc

ccA | 30970 4754 | 6.458 | 1.259 | 1.431 | 0147 | 0.847 | 2123 | 1253
o’D |42285| 6416 | 1488 | 1.653 | 2745 | 0109 | 0582 | 1.475 | 1470
GAA |-27293| -417.8 |-*10.65|-1.6230 | -2.166 | -0.153 | -0.842 | -2.741 | -13.74

oland | 8579.0|1337.2| 38.40 | 6703 | 8793 | 0.753 | 3519 | 1424 | 5421
DD | 12126 1768 | 3.790 | 0.402 | 0.308 | 0.015 | 0.287 | -0558 | 7.054

A refers to additive and D refers to dominance.
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