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Abstract

Four cotton varieties belonging to Gossypium barbadense L
L.e.Giza80, Giza83, Australian and Pima early were selected as
parents and crossed in a half diallel pattern to evaluate general
and specific combining ability effects (GCA and SCA) and
heterosis effects for some agronomic traits i.e. boll weight (BW),
seed cotton yield (SCY), lint yield (LY), lint percentage (L%),
seed index (SI), lint index (LI), micronaire value (Mic), pressly
index (PI) and Upper half means (U.H.M). Analysis of variance
revealed significant differences among entries for all traits
studied except for BW, Mic and PI in the F,'s and BW and SI in
F»'s which showed insignificant differences. The mean squares, in
both Fy's and F,'s for general combining ability (GCA) were
significant for all traits except for BW in F's, SI and U.H.M in F,'s
and Mic values in both populations (F; and F,). Meanwhile the
mean squares for specific combining ability (SCA) were
significant for LY, L%, SI, LI and U.H.M in Fy's and SCY, LY, L%
and Mic values in F,'s. The GCA/SCA ratio of variance
components indicated that additive genetic variance was
generally of greater importance for SCY, LY, L%, SI and PI in the
F; hybrids and for BW, SCY, LY, SI, LI, PI and U.H.M in the Fa
generation. Mid-parents heterosis values were significant and
positive for U.H.M cross Giza83 x Pima early (P2 x P4), SCY, LY
and U.H.M cross Australian x Pima early (P3 x P4). On the other
hand significant negative heterotic values were observed for BW
cross Giza80 x Australian (P1 x P3), BW, L%, LI, PI and U.H.M
cross Giza80 x Pima early (P1 x P4), BW, SCY, LY, SI, LI, PI and
U.H.M cross Giza83 x Australian (P2 x P3), LY, L% and LI cross
Giza83 x Pima early (P2 x P4) and BW, SI and PI cross Australian
x Pima early (P3 x P4). Only slight heterosis values relative to the
better-parent were observed in this set of material for all
characters studied except for SCY in cross Giza80 x Australian
(P1 x P3) and BW cross (Australian x Pima early (P3 x P4) that
gave significant positive estimates to the heterotic effects relative
to better-parent. Regarding inbreeding depression, significant
negative effects were obtained for Mic values cross Giza80 x
Australian (P1 x P3), LI, Mic and U.H.M cross Giza80 x Pima éarly
(P1 x P4) and cross Giza83 x Pima early (P2 x P4).

INTRODUCTION

Diallel analysis is one of the methods that reveal yield potentiality of the cotton
cultivars and their crosses on the basis of their general and specific combining ability.
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General combining ability (GCA) includes the additive genetic variance, while specific
combining ability (SCA) could be considered as a measure of non-additive genetic
variance arising largely from dominance and epistatic deviations. Several studies have
been established in this respect by many investigators. El-Dobaby et al (1997) found
highly significant effects for GCA and SCA for each of seed cotton yield/ plant, boll
weight, lint percentage, seed index and lint index. Hendawy et al (1999) reported that
both GCA and SCA were highly significant for all studied fiber attributes .Khorgade et
al (2000) determined GCA and SCA in seven American cotton genotypes, They
indicated that the GCA and SCA were highly significant for ginning percentage, lint
index, seed index, microniare value and Upper half means. EI-Ad| et al (2001) reported
significant GCA and SCA for seed cotton yield/plant and its component characters. Zie
et al (2001) revealed that GCA were highly significant for boll weight and ginning out-
turn, while SCA were highly significant for yield and staple length. Laxman and Genesh
(2003) revealed that SCA variance were higher for boll weight, seed cotton yield, seed
and lint index and halo length than GCA. Ismail et al (2005) studied combining ability
in some Egyptian cotton genotypes, they found that significant positive GCA effects
with regard to seed cotton yield and most of its contributing variables.

The objective of this investigation is to study the relative magnitude of additive
and non-additive genetic variance through evaluating both general and specific
combining ability (GCA and SCA) effects for yield and yield components in 4 x 4 diallel

crosses
MATERIAL AND METHODES

A half diallel set of four cotton cultivars namely, Giza80, Giza83, Australian and
Pima early belonging to G.barbadense .L were evaluated for seed cotton yield and
some agronomic characters, In 2004 season the four parents were grown and all
possible crosses were carried out. In 2005 season, the 6 Fi's hybrid seeds were
planted in order to obtain the F,'s generations through self-fertilization. The parental
varieties were also crossed to obtain additional Fy's hybrid seeds. The F,'s seeds and
F,'s seeds were produced at Giza Experimental station of the Agricultural Research
Center in 2004 and 2005 seasons. In 2006 season, a randomize complete blocks trial
with three replicates was carried out including the four parental varieties and six Fy's
and F,'s populations in Seds Experimental Station, Agricultural Research Center at
Bany souif governorate. Each plot was two rows 7m long and 60 cm a part, the hill to
hill distance was 50 cm. The hills were thinned to one plant/hill. Cultural practices
were carried out as usually done in Seds Experimental Farm.
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A representative random samples of ten individual plants in each plot were
chosen for studying the following traits.

1- Boll weight (BW). Average weight in grams.
2- Seed cotton yield/plant (SCY) in grams.

3- Lint yield/plant (LY) in grams.

4- Lint percentage (L %)

5- Seed index (SI) in grams

6- Lint index (LI) in grams.

7- Micronaire reading (Mic)

8- Pressly index (PI)

9- Upper half means (U.H.M)

Estimates of combining ability effects were carried out according to Griffing's
(1956) method 2 model 1 and were analyzed on a plot mean basis to obtain estimates
of general and specific combining ability (GCA and SCA) effects and variances. All
effects were assumed to be fixed.

Heterosis was expressed for all studied traits as percent increase of the F1, s
performance above the mid-parents (MP) and better-parents (BP) values. Inbreeding
depression was calculated from comparison between F1 and F2.

RESULTS AND DISCUSSION

Analysis of variance

The Analysis of variance for genotypes, general combining ability (GCA) and
specific combining ability (SCA) in addition to GCA/SCA ratio are presented in Table 1
for the two populations (F1 and F2). The results in Table (1) showed that the
differences among genotypes were significant or highly significant for all traits in both
populations (Fy's and F,'s) except for boll weight (BW), micronairee values (Mic) and
pressely index (PI) in Fy's and boll weight (BW) and seed index (SI) in F,'s. Mean
squares results of GCA and SCA (Tablel) showed that the GCA effects were significant
or highly significant for all traits except for boll weight (BW) and micronaire values
(Mic) in Fy's and seed index (SI), micronaire values (Mic) and Upper half means
(U.H.M) in F)s. The results obtained for SCA effects were significant or highly
significant for lint yield (LY), lint percentage (L%), seed index (SI), lint index (LI) and
Upper half means (U.H.M) in F's generations and seed cotton yield (SCY), lint yield
(LY), lint percentage (L%) and micronaire values (Mic) in F,'s generations. GCA/SCA
ratio indicated that the GCA was greater than SCA for all traits studied in the two
generations except for boll weight (BW), lint index (LI), micronaire values (Mic) and
Upper half means (U.H.M) in Fy's and lint percentage (L %) and micronaire values in
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F,'s, generations, Therefore, it could be concluded that most of the genetic variance
for those traits was due to additive and non-additive gene actions. These results are in
general agreement with those reported by Rahoumah and El-Shaarawy (1992),
Khorgade et al (2000), El-Adle et al (2001), Laxman and Genesh (2003) and Ismail et
al (2005).

Combining ability

General combining ability effects (GCA) of the parents for each trait are
presented in Table 2. The results showed that the parent Giza80 showed insignificant
GCA effects for all traits in both generations except for Upper half means (U.H.M)
which showed significant positive GCA effects in Fy's generation. Meanwhile, the
parent Giza83 showed highly significant and positive GCA effects for boll weight (BW)
and lint percentage (L %) in Fy's. So GCA effects were negative and highly significant
for seed index (SI) in Fy's. Moreover, the GCA effects of the parent Australian were
negative and significant or highly significant for seed cotton yield (SCY), lint yield (LY)
in both generations, seed index (SI) and lint index (LI) in Fy's generation. The parent
Pima early revealed highly significant positive GCA effects for seed cotton yield (SCY)
in Fy's and Fy's generations, lint yield (LY) and seed index (SI) in F,'s and Fy's
generation, respectively. On the other hand Upper half means (U.H.M) trait for the
same parent recorded negative and highly significant GCA effects.

It is worth noting that, estimates of GCA effects (g";) either positive or negative
would indicate that a given parent is much better or much poor than the average of
the group involved in the diallel system.

Table 3 showed the SCA effects for each of the six combinations crosses. From
those results it could be noticed that the cross (P1xP2) showed significant or highly
significant positive SCA for lint yield (LY), lint percentage (L%), lint index (LI) in Fy's
generation and micronaire value (Mic) in both generations. On the other hand the Fy's
generation for the cross (P1xP2) recorded negatively significant SCA effects for boll
weight (BW), seed cotton yield (SCY) and lint yield (LY) traits in F,'s generation. The
cross (P1xP3) exhibited significant positive SCA effects for seed index (SI) in Fy's,
micronaire value (Mic) in both generations and Pressley index (PI) in F,'s generation.
Highly significant positive SCA effects for the cross (P1xP4) were noticed for lint
percentage (L %) in F,'s, seed index (SI) in Fy's, lint index and micronaire value (lic)
in both generations, while Upper half means (U.H.M) recorded significant negative
SCA effects in Fy's generation. Insignificant SCA effects were observed for all traits in
cr&ss (P2xP3) except for seed cotton yield (SCY), lint yield (LY) and micronaire value
(Mic) traits in F,'s generation which recorded, positively significant SCA estimates,
while L% in F;'s and Mic in F;'s showed significant negative SCA effects. The cross
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(P2xP4) showed -signiﬂcant negativel SCA effects in F,;'s generation for seed cotton
yield (SCY), lint yield (LY), lint index (LI), micronaire value (Mic) and Upper half means
(U.H.M) in F;'sgeneration, while lint percentage (L %) recorded highly significant
negative SCA effects in both generations. On the other hand, the micronaire value for
the cross (P2xP4) recorded highly significant positive SCA effects only in F,'s
generation. With respect to cross (P3xP4) Table (3), revealed significant positive SCA
for boll weight (BW) and Upper half means (U.H.M) in F;'s generation. Meanwhile
negatively significant SCA effects were recorded for seed cotton yield (SCY), lint yield
(LY), lint percentage (L %) in F,'s generation and lint index in F;'s generation. ’

The crosses which showed significant positive SCA effects could be considered
promising crosses for improving these traits.

Heterosis and inbreeding depression

Table (4) revealed mid-parents and better parent hetrotic effects for the
characters studied

Concerning the cross (P1 x P2), insignificant heterotic effects relative to mid-
parents were found for all traits. While, heterosis effects to better parent were
negative and significant for BW, SI, LI and PIL. Regarding the cross P1 x P3 negative
and significant heterotic effects relative to mid-parents were found for only BW and
better parent for BW, LY, SI, LI and 2.5% SL, while SCY trait revealed positively
significant heterosis to better parent (Table 4). All traits studied in the cross P1x P4
showed negative and significant heterotic effects relative to mid-parents and better
parent except for SCY, LY, and SI which showed insignificant heterosis effects relative
to mid- parents and Mic uints relative to mid and better parents heterotic effects.
Significant negative heterosis effects relative to mid-parents and better parent were
observed for BW, SCY, LY, SI, LI and U.H.M, while PI trait showed negative and
significant heterosis relative to mid-parents in cross (P2 x P3). With respect to the
cross (P2 x P4), (Table 4) insignificant heterosis effects were detected for SCY, Mic
and PI relative to mid and better parents, while BW recorded significant negative
heterotic effect to better parent and 2.5% SL showed positively significant heterosis
effect to mid-parents. The cross P3 x P4 showed negative and significant heterosis
effects relative to mid-parents for all traits except for L%, LI and Mic, while better
parent heterosis effects were negatively significant for L%, SI, PI and U.H.M traits. On
the other hand, BW trait revealed positively significant heterotic effect to better parent
(Table 4).

Inbreeding depression (ID %) effects were calculated for each cross. Most of
the crosses showed insignificant inbreeding depression for characters studied except
for Mic trait in cross (P1 x P3) and LY, Mic and U.H.M in the crosses (P1 x P4) and (P2
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x P4) which showed significant negative inbreeding depression effects (Table 4). The
above results indicated that insignificant ID% may be due to the presence of linkage
between genes in these materials. In general, the present investigation revealed that
not only additive but also non-additive genetic variances were important in the
inheritance of yield and yield components characters in cotton breeding programs.
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