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ABSTRACT

Seven cotton genotypes involving cvs. Giza 70, Giza, 77, Giza 86 and Giza 83 
and the exotic varieties; Pima S7 and Sea Island, as well as, the American Upland 
variety Tamcot C.E., were crossed in a diallel pattern, excluding reciprocals, in 2000 
season to produce 21 F1 hybrids. Parents and F1��'s were evaluated in 2001 season for 
eight economic traits. Mean squares due to genotypes were highly significant for all 
traits, revealing the presence of sufficient variability in the population. Significant 
desired negative mid and better parent heterosis were found for fiber-to-seed 
attachment force and days to flowering. Significant positive heterosis was also 
observed for yield and its components. The variances due to general combining 
ability (GCA) and specific combining ability, (SCA) were significant for all studied 
traits, indicating the importance of both additive and non additive gene action in the 
inheritance of these characters. The GCA/SCA ratio was found to be greater than 
unity, indicating predominance of additive and additive x additive types of gene 
action in the inheritance of these traits. Based on GCA effects, the Upland variety 
Tamcot C.E. proved to be the best general combiner for earliness, boll weight, seed 
index, seed cotton yield and lint cotton yield/ plant. Giza 83 seemed to be good 
combiner for fiber-to-seed attachment force, Giza 86 for lint percentage and Pima S7 
for number of bolls per plant.

Key words: Cotton, Diallel cross, Combining ability, Fiber-to-seed attachment, 
Yield components 

INTRODUCTION

The selection of parents and the 
crosses either for heterosis breeding or 
for pedigree breeding is based on 
knowledge of the nature and magnitude 
of the genetic variances present in the 

base population. The diallel-cross 
technique provides information about 
general (GCA) and specific combining 
ability (SCA) effects of parents and is 
helpful in estimating various types of 
gene action.  In addition, the diallel 
analysis is a systematic method for 
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identifying those parents and hybrids that 
have superior combinations of the 
characters of interest. General combining 
ability (GCA) involves mostly additive 
and additive x additive gene effects. 
Specific combining ability (SCA), on the 
other hand, depends upon non-additive 
gene effects, which involves dominance 
and epistatic components of genetic 
variation. Knowledge of the relative 
magnitude of additive and non-additive 
effects would be very useful in designing 
an efficient breeding program.

Fiber-to-seed attachment force plays 
an important role in ginning. Studies on 
this trait have revealed that varieties of 
lower attachment strength require less 
force to pull fibers from the seed, so fiber 
separation at ginning is easier and faster 
than varieties of higher attachment 
strength. Consequently, this should 
reduce the number of broken fibers and 
neps and produce ginned lint of higher 
quality. Differences in attachment 
strength between cotton species and 
varieties within each species were 
reported by Fransen et al (1984); Awad 
(1989); Wahba & Ewida (1990); Al-
Tantawy et al (1992) and Awaad et al 
(1992). On the other hand, El-Feki and 
Abd El-Gelil (2001) found small and 
insignificant heterosis for this trait in a 
diallel cross of cotton and added that  the   
additive part of genetic variance was 
more important than dominance for fiber-
to-seed attachment force. Heterosis 
effects tended to be negative and 
significant for days to first flower 
opening (Awad et al 1986; Awad, 2001 

and El-Helw, 2002), whereas, heterosis 
was in the positive direction for yield 
components (El-Kilany and Al-Mazar, 
1985; Singh et al 1987 and Soomro et al 
1995).

Also, several workers reported 
contradicting results with respect to the 
role and importance of GCA and SCA 
effects in the inheritance of earliness and 
yield components (El-Gohary et al 1981; 
El-Banna, 1987; Meredith, 1990; Tang 
et al 1993; Hendawy, 1994; Nadeem et 
al 1998 and Ismail et al 2005).

The present study was designed to 
determine heterosis and general and 
specific combining ability for fiber-to-
seed attachment force, earliness and yield 
component traits in a  diallel  cross  of  
cotton.

MATERIAL AND METHODS

The present investigation was carried 
out during the two successive seasons 
2000 and 2001. In the first season, all 
possible crosses were made, excluding 
reciprocals, in a diallel mating design 
involving seven divergent parental cotton 
genotypes at Giza Agric. Res. Station, 
Agricultural Research Center. The 
genotypes used included four Egyptian 
commercial cultivars, namely; Giza 70 
and Giza 77 (extra-long staple), Giza 86 
and 83 (long-staple), beside three exotic 
varieties, namely; Pima S7 (American-
Egyptian Cotton), Sea Island variety and 
an American Upland variety named 
Tamcot Camd E. All genotypes belong to 
G. barbadense L. except Tamcot which 
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belongs to G. hirsutum L. The pure seed 
of these genotypes were supplied by 
Cotton Breeding Section, Cotton Res. 
Institute, ARC. In the second season 
2001, the seven parents along with their 
21 F1's (28 entries) were sown at 25th 
March, in complete randomized block 
design with three replications. The 
experimental plot consisted of two rows, 
2 m long and 60 cm apart. Hills were 
spaced at 25 cm within rows and 
seedlings were later thinned to two plants 
per hill. Ordinary cultural practices for 
cotton production were followed during 
the growing seasons.

Measurements were recorded for 
parents and F1 hybrids on 10 guarded 
plants from each plot to study the 
following traits: 

1. Fiber-to-seed attachment force 
(cN. cm/mg), was determined 
using the L.D.M. Cotton Seed 
Attachment Tester of Shirley 
Developments Ltd., as described 
by Fransen et al (1984).

2. Earliness, expressed as days from 
planting to the first flower 
opening.

3. Number of bolls per plant 
4. Boll weight (gm).
5. Lint percentage 
6. Seed index (gm)
7. Seed cotton yield per plant (gm)

8. Lint cotton yield per plant (gm).
The obtained data were statistically 

analyzed based on plot means basis. 
Heterosis was determined as percentage 
of increase over both mid-parent (MP) 
and better parent (BP) values of each 
cross as follows:
Heterosis (%) over mid-parent =

[(F1 – MP) / MP] x 100
Heterosis (%) over better-parent =

[(F1 – BP) / BP] x 100

General and specific combining 
ability estimates were obtained by 
employing Griffing's (1956) diallel cross 
analysis designated as method 2 model 1.

RESULTS AND DISCUSSION

1. Mean performance

Analysis of variance presented in 
Table (1) indicated that mean squares due 
to all 28 genotypes, as well as mean 
squares due to parents and crosses were 
highly significant for the eight traits 
studied, revealing the presence of 
sufficient genetic variability in the 
population. Also, mean squares of parents 
vs. crosses as an indication of average 
heterosis over all crosses were highly 
significant for all studied traits, except for 
days to first flowering and lint 
percentage.

Table 1. Mean squares of fiber - to - seed attachment force, earliness, yield and yield 
component traits in a seven-parents half diallel cross of cotton.

 Source

Of Variation

 

d.f

 

 Fiber to seed

attachment

cN cm/mg

Days to

flowering

Number of

bolls/plant

Boll weight

(gm)

Lint

percentage

%

Seed index

(gm)

Seed cotton

yield/plant

(gm)

Lint 

yield/plant

(gm)

Replicates 2 5.25 2.02 0.07 0.01 0.24 0.012 2.83 0.07

Genotypes 27 540.11** 27.95** 22.91** 0.69** 2.66** 0.249** 317.55** 32.19**
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Parents (p) 6 1074.71** 53.75** 17.25** 2.04** 2.16** 0.284** 862.59** 103.36**

crosses (c) 20 336.02** 21.69** 7.19** 0.17** 2.94** 0.212** 167.25** 12.35**

P vs.C 1 1414.31** 2.5 371.09** 2.87** 0.05 0.757** 53.63** 1.92*

Error 54 2.39 1.11 0.18 0.01 0.20 0.016 6.23 0.333

* and ** denote significance at 5% and 1% levels of probability , respectively.
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The mean performance of parents and 
hybrids for all traits are presented in 
Table (2). Concerning fiber-to-seed 
attachment force, Giza 83 showed the 
least desirable attachment force being 
73.0 cN. cm/mg, while the Upland variety 
Tamcot C.E. exhibited the highest value 
of 122.0. Within the F1 hybrids, Pima S7 
x Giza 86 showed the least desirable 
attachment of 69.33, while Tamcot C.E. x 
Giza 70 showed the highest value of 
108.0 cN. cm/mg. With regard to days to 
first flower appearance, the Upland 
variety Tamcot C.E. proved to be the 
earliest and averaged 60.67 days to first 
flower, while Giza 77 proved to be the 
latest one (73.0 days). On the other hand, 
the F1 hybrid Tamcot C.E. x Sea Island 
was the earliest recording 65.67 days to 
first flower, whereas Pima S7 x Giza 83 
was the latest F1 with an average of 74.67 
days.

Concerning yield and its component 
traits, The American Upland variety 
Tamcot C.E possessed the highest 
desirable values of boll weight (4.80 gm), 
seed index (10.17 gm), seed cotton yield 
per plant (94.6 gm) and lint cotton yield 
per plant (33.73 gm), while Giza 77 
attained the lowest values of boll weight 
(2.33 gm), seed index (9.27 gm), seed 
cotton yield per plant (47.57 gm) and lint 
cotton yield per plant (16.83 gm). 
Regarding number of bolls / plant, Pima 
S7 gave the highest number (24.27) while 
Giza 86 gave the lowest (16.87).

On the other hand, Giza 86 surpassed 
the other varieties in lint percentage 
(35.9%) while Pima S7 gave the lowest 

(33.53%). The best performing F�1 in 
number of bolls / plant was Pima S7 x 
Giza 70 with a mean of 27.17. bolls while 
Giza 83 x Giza 77 produced the lowest 
number (21.9) bolls / plant. Giza 70 x 
Giza 83 gave the heaviest boll of 3.17 
gm, while the lowest weight of 2.3 gm 
was recorded by Pima S7 x Sea Island and 
two other F1's. Comparing lint % of F1's 
revealed that Giza 86 x Giza 83 showed 
the highest value of 37.07% while Pima 
S7 x Sea Island gave least value of 
33.63%. Tamcot C.E. x Giza 86 gave the 
heaviest 100-seed weight of 10.439 gm 
and Giza 86 x Giza 83 produced the 
lowest value of 9.33 gm. The best 
performing F1 for seed cotton yield was 
Pima S7 x Tamcot C.E. giving 83.13 gm 
per plant, while Tamcot C.E. x Sea. 
Island gave the highest lint yield of 26.33 
gm / plant. On the other hand, Giza 83 x 
Giza 77 produced the lowest values of 
seed cotton and lint yields of 49.5 and 
18.17 gm / plant, respectively. 

II. Expression of heterosis

Analysis of variance presented in 
Table (1) showed that parents vs. crosses 
mean squares, as an indication to average 
heterosis over all hybrids, was highly 
significant for fiber-to-seed attachment 
force, number of bolls per plant, boll  
weight, seed index and both seed cotton 
and lint yield per plant, indicating that 
average heterosis overall crosses was 
existed for these traits, while parents vs. 
crosses mean squares for days to first 
flower and lint percentage were 
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insignificant, revealing that heterotic 
effect was not pronounced for both traits.

Mid and better parent heterotic values 
for all traits are presented in Table (3). 
Since low fiber-to-seed attachment force, 
as well as earliness are important 

objectives for cotton breeders, negative 
values of heterosis for both traits are 
desired. As for attachment force, all 
crosses exhibited significant negative 
heterosis relative to mid-parents ranging 
from -2.2% to –
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Table 2. Mean values of  fiber-to- seed attachment force, earliness, yield and yield 
components, for seven parents  and their F1 diallel  crosses of cotton

Parents
& crosses

 

Fiber- to-
seed

attachment 
cN cm/mg

Days to
 flowering

 

Number 
of

bolls/
plant
 

Boll 
weight
(gm)
 

Lint 
percenta

ge%
 

Seed 
index
(gm)
 

Seed 
cotton
yield/
plant
(gm)

Lint 
cotton
yield/
plant
(gm)

 (p1)-PimaS7 88.0 66.33 24.27 2.77 33.53 9.30 66.77 22.43
(p2)-Tamcot C.E 122.0 60.67 18.10 4.80 34.23 10.17 94.60 33.73
    (p3)-Sea Island 87.0 68.00 20.03 2.67 34.63 9.73 51.00 17.90

(p4)-Giza 86 89.0 70.33 16.87 2.93 35.90 9.57 49.97 17.93
(p5)-Giza 70 117.0 71.67 18.50 2.60 33.73 9.63 47.90 18.47
(p6)-Giza 83 73.0 71.33 18.63 2.73 34.87 9.43 60.30 21.07

(p7)-Giza 77 77.0 73.00 20.43 2.33 35.33 9.27 47.57 16.83

Mean 93.3 68.76 19.55 2.97 34.60 9.58 59.73 21.19
P1 × P2 102.67 66.67 26.40 2.67 34.30 9.70 83.13 23.90
P1× P3 75.33 66.67 25.77 2.30 33.63 10.07 57.40 19.30
P1 × P4 69.33 69.67 25.70 2.40 35.10 9.73 61.23 22.13
P1 × P5 95.67 69.67 27.17 2.30 34.53 9.87 60.50 20.77
P1 × P6 77.00 74.67 25.40 2.33 34.03 9.93 58.93 19.97
P1 × P7 74.33 66.33 25.03 2.33 33.70 10.03 57.50 19.37
P2 × P3 85.00 65.67 26.87 2.90 33.90 10.37 77.63 26.33
P2 × P4 99.00 67.33 23.97 2.73 34.40 10.43 65.77 22.63
P2 × P5 108.00 66.67 24.83 2.60 34.10 9.70 65.13 22.20
P2 × P6 84.00 66.67 25.47 2.37 34.00 9.80 60.73 20.67
P2 × P7 83.00 66.67 23.57 2.93 34.87 9.80 69.00 23.60
P3 × P4 80.00 68.67 23.73 2.50 36.70 9.77 59.77 19.90
P3 × P5 88.67 72.00 23.97 2.50 33.87 9.87 59.50 20.30
P3 × P6 73.00 71.00 23.40 2.53 35.23 9.80 59.37 20.93
P3 × P7 78.00 66.67 24.50 2.40 34.30 9.73 59.20 20.17
P4 × P5 91.67 68.33 24.77 2.37 34.43 9.73 58.10 19.60
P4 × P6 75.33 70.00 23.13 2.30 37.07 9.33 54.10 18.30
P4 × P7 77.67 72.67 22.47 2.47 33.77 9.60 56.50 18.37
P5 × P6 79.00 72.00 22.23 3.17 35.47 9.47 60.80 20.70
P5 × P7 89.00 72.33 22.17 2.77 34.00 9.43 59.17 20.43

P6 × P7 73.67 72.00 21.90 2.67 36.23 9.73 49.50 18.17

Mean 83.81 69.16 24.40 2.55 34.65 9.80 61.43 20.84
Average 88.55 68.91 21.93 2.76 34.63 9.69 60.58 21.02

LSD 0.05 2.53 1.72 0.69 0.12 0.73 0.21 4.08 0.94

LSD 0.01 3.37 2.30 0.92 0.16 0.97 0.275 5.44 1.25
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21.7% for crosses Pima S7 x Tamcot C.E 
and Pima S7 x Giza 86, respectively, only 
insignificant value-1.8% was found for 
Giza 83 x Giza  77. Five crosses 
exhibited lower significant negative 
attachment force relative to their better 
parents ranging from -3.5 for Pima S7 x 
Giza 77 to -21.2% for Pima S7 x Giza 86. 
In this respect, El-Feki and Abd El-Gelil 
(2001) found small and insignificant 
heterosis for this trait in a diallel cross of 
cotton. With regard to days to first 
flower, four hybrids showed negative and 
significant mid-parent heterosis ranging 
from -2.65% for Sea Island x Giza 86 to -
5.43% for Sea Island x Giza 77. As for 
better parent heterosis, only Giza 86 x 
Giza 70 exhibited a significant negative 
value of -2.8%. Awad et al (1986) and 
El-Helw (2002) also found that F1 
hybrids started to flower earlier than their 
mid and better parents.

With regard to number of bolls per 
plant positive and highly significant mid 
parent heterosis were found ranging from 
12.0% for Pima S7 x Giza 77 to 40.9% for 
Tamcot C.E x Sea Island. The same trend 
was observed for better parent heterosis 
which ranged from 3.2% for Pima S7 x 
Giza 77 to 36.7% for Tamcot C.E x Giza 
83. On the contrary, negative and 
significant heterosis effects were detected 
for boll weight relative to either mid or 
better parents. Only three and two crosses 
involving the three Egyptian cultivars, 
namely; Giza 70, Giza 83 and Giza 77 
exhibited positive desirable heterosis 
relative to mid or better parents, 
respectively. Like boll weight, lint 
percentage showed undesirable negative 
heterosis relative to mid and better 
parents in the majority of F1's. Only five 
and three F1's showed positive and 
significant heterosis relative to mid and 

better parents, respectively, being small 
values but reached the level of 
significance. Concerning seed index, 12 
and 8 heterotic effects relative to both 
mid and better parents, respectively were 
in the desired significant positive 
direction. With regard to seed cotton 
yield and lint cotton yield per plant, 
significant positive values were obtained 
relative to mid parent in 9 F1's ranging 
from 6.6% to 23.9% in case of seed 
cotton yield and from 5.7% to 20.3% for 
lint cotton yield. The most important 
desirable positive and significant 
heterotic values versus better parent were 
detected in five F1's which were stable in 
both seed cotton yield and lint cotton 
yield. The best F1 hybrid is Giza 70 x 
Giza 77 which gave highest heterosis % 
relative to better parent of 23.5% and 
19.3% for seed cotton yield and lint 
cotton yield per plant, respectively. 
Similar findings were reported by El-
Gohary et al (1981); El-Kilany & El-
Mazar (1985); Singh et al (1987); 
Hendawy (1994); Soomro et al (1995) 
and El-Helw (2002) who found positive 
and significant heterosis for yield and its 
components in some of their crosses.

III. Combining ability

Partitioning of genetic variance into 
general combining ability (GCA) and 
specific combining ability (SCA) shown 
in Table (4) revealed that both GCA and 
SCA were significant for days to first 
flower and highly significant for fiber-to-
seed attachment force, number of bolls 
per plant, boll weight, lint percentage, 
seed index and both seed cotton and lint 
cotton yields / plant. This would indicate 
the importance of both additive and non-
additive genetic variances in the 
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inheritance of these characters. The GCA/SCA 
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Table 4. Mean squares  for general (GCA) and specific combining  ability (SCA) in a 
half diallel cross of cotton

Source

of variation
 

d.f

 

Fiber to seed

attachment

cN cm/mg

Days to

flowering

Number of

bolls/

plant

Boll

weight

(gm.)

Lint

percentage

%

Seed 

index

(gm)

Seed cotton

yield/

plant

(gm)

Lint cotton

yield/

plant

(gm)

G.C.A 6 646.82** 29.69* 9.23** 0.482** 1.89** 0.160** 370.87** 36.39**

S.C.A 21 46.67** 3.50* 7.18** 0.164** 0.60** 0.060 30.13** 3.40**

Error 24 0.80 0.37 0.06 0.002 0.07 0.005 2.08 0.11

G.C.A / S.C.A 13.86 8.48 1.29 2.82 3.15 2.67 12.31 10.70

*, **: denote significant at 0.05 and  0.01% levels of probability, respectively

ratio was calculated to clarify the nature 
of the genetic variance involved and to 
determined the relative importance of 
both genetic portions. The GCA/SCA 
ratio was found to be greater than unity in 
all traits, indicating that additive and 
additive x additive types of gene action 
were of greater importance in the 
inheritance of these traits. Therefore, it 
could be concluded that selection 
procedures based on the accumulation of 
additive effect would be very successful 
in improving all traits studied. These 
results are in general agreement with 
those obtained by El-Banna (1987); 
Meredith (1990); El-Feki & Abd El-
Gelil (2001) and Ismail et al (2005).

Estimates of general combining 
ability effects (gi) for individual parental 
varieties evaluated in F1 crosses are 
presented in Table (5). Negative and 
significant GCA values are desirable in 

the case of fiber-to-seed attachment force 
and days to first flower opening, while 
positive and significant GCA values for 
yield and its components would be useful 
from the breeder's point of view. Giza 83 
proved to be the best general combiner 
for fiber-to-seed attachment force 
followed by Giza 77, while low negative 
and highly significant GCA effects were 
detected for Sea Island, Pima S7 and Giza 
86.

With regard to earliness character, the 
Upland variety Tamcot C.E proved to be 
the best combiner for this trait, while the 
two exotic varieties Pima S7 and Sea 
Island exhibited low negative but highly 
significant values for earliness. With 
regard to yield and its components, Pima 
S7 recorded the highest significant 
positive effects of GCA followed by Sea 
Island for number of boll per plant. 
Among the seven parents studied, only 
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Tamcot C.E could be considered the good 
combiner for boll weight. The three 
varieties Giza 86, Giza 83 and Giza 70 
showed highly significant positive GCA 
effects for lint percentage. Both Tamcot 

C.E and Sea Island proved to be good 
combiners for seed index. Concerning  
seed cotton yield and  lint  yield  per 
plant, the variety 
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Table 5. Estimates of general combining ability effects for each parent from a half diallel cross 
of cotton

Parents

Fiber- to 
seed

attachment
cN cm/mg

Days to
flowerin

g

Number 
of

bolls/
plant

Boll 
weight
(gm)

Lint 
percent

age
%

Seed 
index
(gm)

Seed 
cotton
yield/
plant
(gm)

Lint 
cotton
yield/
plant
(gm)

(P1)-Pima S7 -2.12** -0.68** 2.06** -0.15** -0.53** -0.007 2.50** 0.32**
(P2)-Tamcot C.E 12.9** -3.50** 0.20 0.51** -0.34** 0.237** 13.52** 4.37**
(P3)-Sea Island -3.86** -0.65** 0.31** -0.09** -0.02 0.119** -1.56** -0.52**

(P4)-Giza86 -1.97** 0.54** -0.89** -0.07** 0.68** -0.03 -3.72** -1.18**

(P5)-Giza70 10.73** 1.32** -0.37** -0.04** 0.36**
-

0.074** -3.32** -0.72**

(P6)-Giza83 -9.05** 1.84** -0.75** -0.05** 0.52**
-

0.119** -2.76** -0.73

(P7)-Giza77 -6.64** 1.13** -0.56** -0.11** 0.05
-

0.126** -4.76** -1.52**
SE (gi) 0.28 0.19 0.08 0.01 0.08 0.023 0.44 0.10

SE (gi-gj) 0.42 0.29 0.12 0.02 0.12 0.040 0.68 0.16

*, **: denote significant at 0.05 and  0.01% levels of probability, respectively 

Tamcot C.E followed by Pima S7 proved 
to be good general combiners for both 
traits.

The effects of specific combining 
ability (Si) for the parental combinations 
in F1 crosses are given in Table (6). Out 
of the 21 F1's studied, 9 crosses exhibited 
highly significant negative SCA effects 
for fiber-to-seed attachment force. The 
highest negative SCA effects for this trait 
were given by Pima S�7 x Giza 86, Tamcot 
C.E. x Giza 77 and Giza 70 x Giza 83. 
Each of the three crosses contained at 
least one good combiner parent. Five F1's 
showed significant negative SCA effects 
for days to first flower. The highest value 
was detected by Pima S7 x Giza 77 and 
Sea Island x Giza 77. The two crosses 

involved the two good combiners; Pima 
S7 and Sea Island for earliness. With 
regard to number of bolls / plant 15 F1's 
showed highly significant positive SCA 
effects, however, the cross Tamcot C.E x 
Sea Island gave the highest positive SCA 
effect. With respect to boll weight, only 
two crosses; Giza 70 x Giza 77 and Giza 
83 x Giza 77 showed highly significant 
positive SCA effects. For lint percentage, 
seven F1s showed significant positive 
SCA effects with Sea Island x Giza 86 
being the highest. Also, seven F1's 
showed significant positive SCA values, 
with Tamcot C.E x Giza 86 being the 
highest. Concerning seed cotton yield, 10 
F1's exhibited significant positive SCA 
effects, the two F1's Giza 70 x Giza 77 
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followed by Pima S7 x Tamcot C.E 
exhibited the highest effects. With respect 
to lint yield, 9 F1's showed significant 
positive SCA values with Pima S�7 x Giza 
86 being the highest.

The  results  obtained  herein  
concerning GCA and SCA effects could 
indicate that most of the desirable hybrid 
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Table 6. Estimates of specific combining ability effect from a seven parent diallel cross 
of cotton

Crosses

Fiber-to-
seed

attachment
cN. cm/mg

Days to
flowerin

g

No. of
bolls/
Plant

Boll 
weight
(gm.)

Lint 
percentag

e
%

Seed 
index
(gm)

Seed 
cotton
yield/
plant
(gm)

Lint 
cotton
yield/
plant
(gm)

P1 × P2 5.69** 1.79** 0.96** -0.34** 0.53** -0.28** 5.90** -1.72**

P1× P3 -4.86** -1.06* 0.21 -0.12** -0.46** 0.21** -4.75** -1.42**

P1 × P4 -12.75** 0.75 1.35** -0.03 0.30 0.02 1.25 2.07**

P1 × P5 0.88 -0.03 2.30** -0.16** 0.78** 0.20** 0.11 0.24

P1 × P6 1.99** 4.45** 0.90** -0.12** -0.60* 0.31** -2.01 -0.55*

P1 × P7 -3.08** -3.18** 0.35 -0.06** -0.46* 0.42** -1.44 -0.36

P2 × P3 10.23** 0.75 3.17** -0.18** -0.37 0.26** 4.56** 1.55**

P2 × P4 1.88** 1.23* 1.47** -0.36** -0.58** 0.47** -5.15** -1.49**

P2 × P5 -1.82** -0.21 1.82** -0.52** 0.16 -0.21** -6.18** -2.38**

P2 × P6 -6.05** -0.73 2.82** -0.75** -0.81** -0.07

-

11.14** -3.90**

P2 × P7 -9.45** -0.03 0.74** -0.12** 0.52* -0.06 -0.87 -0.18

P3 × P4 0.32 -0.29 1.12** -0.01 1.40** -0.07 3.93** 0.68**

P3 × P5 -4.38** 2.27** 0.84** -0.03 -0.39 0.07 3.27** 0.62*

P3 × P6 -0.27 0.75 0.65 0.01 0.10 0.05 2.57* 1.26**

P3 × P7 2.32** -2.87** 1.56** -0.06 -0.36 -0.01 4.41** 1.28**

P4 × P5 -3.27** -2.58** 2.84** -0.18** -0.53* 0.09 4.03** 0.58*

P4 × P6 0.18 -1.43** 1.58** -0.24** 1.22** -0.27** -0.53 -0.72**

P4 × P7 0.10 1.93** 0.72** -0.01 -1.60** 0.01 3.87** 0.14

P5 × P6 -8.86** -0.21 0.16 0.60 0.67** -0.09 5.77** 1.23**

P5 × P7 -1.27 0.82 -0.09 0.26** -0.33 -0.12* 6.14** 1.75**

P6 × P7 3.18** -0.03 0.01 0.17** 1.03** 0.23** -4.09** -0.51*

SE(SIJ) 0.68 0.46 0.19 0.03 0.23 0.06 1.10 0.25

SE(SIJ-S1K) 1.19 0.81 0.33 0.06 0.34 0.10 1.92 0.44
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*, **: denote significant at 0.05 and  0.01% levels of probability, respectively 
P1= Pima S7 - P2 = Tamcot C.E – P3 = Sea Island – P4 = Giza86 – P5 = Giza70 – P6 = Giza83 – P7 = Giza77.
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combinations were obtained from 
crossing high x high, high x low or low x 
low general combiners, suggesting that 
GCA effects of the parental varieties 
were generally unrelated to the specific 
combining ability effects of their 
respective crosses. These results are 
generally in agreement with those 
obtained by El-Banna (1987); Meredith 
(1990); Tang et al (1993); Hendawy 
(1994); Nadeem et al (1998) and Ismail 
et al (2005).
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-741 ،(3)13 ، ةرهاقلا ،سمش نيع ةعماج ،ةيعارزلا ثوحبلاو تاساردلل ةيبرعلا تاعماجلا داحتا ةلجم

753، 2005

 ريكبتلاو ةرذبلاب رعشلا كسامت ةوقل فالتئإلا ىلع ةردقلاو نيجهلا ةوق
ةيرئادلا نطقلا نجه دحأ ىف هتانوكمو لوصحملاو

]49[
 -2ىدورجعلا دماح دمحم -2ىبكارملا سورحم  دوصقملا دبع -1ناسح دومحم ةيقر

1فيس داج رينم

1- رـــصم – ةزــيجلا – ةــيعارزلا ثوــحبلا زــكرم – نـطقلا ثوحب دهعم

2- رصم - ةرهاقلا – ةميخلا ربش – سمش نيع ةعماج – ةعارزلا ةيلك – ليصاحملا مسق

اذه ىرجأ  لالخ ةزيجلا ثوحب ةطحمب ثحبلا 
 ةردقلاو نيجهلا ةوق ةساردل 2001 ، 2000 ىمسوم
 نم فانصأ ةعبس نيب ةيرئادلا نجهلا ىف فالتئالا ىلع

 ةزيج ،70 ةزيج ىه ةيلحم فانصأ ةعبرأ اهنم نطقلا
 ةليوط) 83 ةزيج ، 86 ةزيجو (لوطلا ةقئاف) 77
ىه ةيبنجا فانصأ ةثالثو (هليتلا  Sea Island ، 
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Pima S7 ، فنصو Tamcot C.E نطقلل عباتلا 
 ةيلدابتلا تانيجهتلا هفاك لمع مت – ىكيرمألا دنلبألا
 21 ىلع لوصحلل ةعبسلا ءابالا نيب ةيسكعلا نود
 ثيح نم نيجهلاو ءابآلا تميق دقو –ىدرف نيجه
 ريكبتلا –ةرذبلاب رعشلا كسامت ةوق :ةيلاتلا تافصلا
ةرهز لوأ حتفت خيرات نم اردقم  ىلع زوللا ددع –
 لماعم –رعشلل ةيوئملا هبسنلا –ةزوللا نزو –تابنلا
 رهزلا ءاوس نطقلا نم ىدرفلا تابنلا لوصحم –ةرذبلا
.رعشلا وأ

مهأ اميفو : جئاتنلا 
1-  ةيوبألا ةيثارولا بيكارتلل ةعجارلا تانيابتلا تناك

.تافصلا لكل ةيونعملا ةيلاع ةيدرفلا اهنجهو
2-  رعشلا كسامت ةوق تافصل نيجهلا هوق تناك

 بلاسلا هاجتالا ىفو ةيونعم ريكبتلاو ةرذبلاب
 ءابألا طسوتمب هنراقم نجهلا مظعم ىف بوغرملا
 ىف ةيونعمو هبجوم تناك امك – لضفألا بألاو
 لوصحملا تافصل نجهلا ضعب وأ مظعم
.هتانوكمو

3-  ىلع ةصاخلاو هماعلا ةردقلا ليلحت جئاتن ترهظأ
امم تافصلا لك ىف ةيلاع ةيونعم فالتئالا  حضوي 
 ريغو ةفيضملا تانيجلا نم لكل ةيبسنلا ةيمهألا
.ةسوردملا تافصلا ةثارو ىف ةفيضملا

4-  ىلع ةصاخلاو ةماعلا ةردقلا نيابت نيب هبسنلا تناك
 تافصلا عيمجل حيحصلا دحاولا نم ىلعأ فالتئالا

امم وه ناك فيضملا ىثارولا نيابتلا نأ ىلع لدي   
.ةسوردملا تافصلا ةثارو ىف ةيمهأ رثكألا

5-  Tamcot ىكيرمألا دنلبألا نطقلا فنص ناك
C.E ىلع هماعلا ةردقلا ىف فانصألا نسحأ نم 
 لماعمو ،ةزوللا نزوو ،ريكبتلا تافصل فالتئالا
 رهزلا نطقلا نم لك نم تابنلا لوصحمو ،ةرذبلا
رهظأ امنيب .رعشلاو  ةردق 83 ةزيج فنصلا 
 .ةرذبلاب رعشلا كسامت ةوق ضافخنال ةيلاع فالتئا
امأ  ةيلاع فالتئا ةردق رهظأف 86 ةزيج فنص 
 فنصلل هبسنلابو .رعشلل ةيوئملا هبسنلا ةفصل
Pima S7 فنصلاو Sea Island ارهظأ دقف  
 .تابنلا ىلع زوللا ددع ةفصل ةيلاع ةيفالتئا ةردق
امم  ءابأك فانصألا كلت مادختسا ةيمهأ ىلا ريشي 
هذه نيسحتل ةيبرتلا جمارب ىف  ىف هماهلا تافصلا 
.نطقلا

6-  نجهلا ضعب ديدحت نكمأ دقف قبس ام ىلع ةوالع
 نيسحت لاجم ىف ةريبك ةيمهأ لثمت دق ىتلا
هذه تزيمت ثيح فانصألا  ةصاخ ةردقب نجهلا 
 دحاو با ىلع اهئاوتحا ىلع ةوالع فلأتلا ىلع
هماع ةردقب زيمتب لقألا ىلع امم فلاتلا ىلع   ديزي 
 تالازعنالا ضعب ىلع لوصحلا ةصرف نم
.ةساردلا لحم ةفصلل ةزاتمملا

ميادلادبع قداصلادبع دمحأ د.ا :ميكحت

ىــقفلا دــمحأ تعلط د.ا


