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ABSTRACT 

          
The studying of gene action would be of great importance to plant breeders as 

it provides information about possible improvement of different yield, yield 
components and fiber properties traits. Hence, this investigation has been done to 
partition the genetic variance to its components through studies on different 
generations of two cotton crosses i.e. Giza ۸۸ x  Pima S٦ (Egyptian x American 
variety) and Giza ٤٥ x Suvin (Egyptian x Indian variety) at Sakha Agricultural Station, 
during three successive growing seasons (۲۰۰۸-۲۰۱۰). 

    The results showed presence of significant differences among generations 
in the two crosses for all studied traits. These findings reflected the presence of 
heterotic effects and the higher frequency of dominant genes controlling these traits. 
Also, F۳

,s generation showed superiority for most studied traits compared with the 
F۲

,s generation values in two crosses. These results indicated that the parents Suvin, 
Pima S٦, Giza ۸۸ and Giza ٤٥ could had transmitted their performances to their 
offspring, hence could be utilized these parents in cotton breeding program for 
improving these traits. Highly significant positive heterosis was observed relative to 
mid-parents for most studied traits. In addition, heterosis relative to the better parent 
was significantly positive for all studied traits in the two crosses except for seed index, 
۲٫٥٪ span length, fiber fineness and fiber strength in cross I. As well as, seed index 
only in cross II.  Moreover, positive highly significant heterosis relative to better-
parent were obtained for number of opening bolls / plant and lint percentage in cross I  
and for all studied traits except, boll weight, seed index , ۲..٥٪ span length and fiber 
strength in cross II. Highly significant positive inbreeding depression values were 
observed in F۲ and F۳ generations for most of yield and fiber quality traits with 
respect to the studied two crosses. Over dominance appeared to be controlling most 
studied traits in F۱ hybrids and F۲ generations in the two crosses and the other 
remaining traits were controlled by partial dominance. 

The mean effect of F۲ performance (m) was highly significant for all studied 
traits in the two crosses. Also, the additive gene effects (d) were significant or highly 
significant positive for all studied traits except uniformity ratio in cross II. While, 
Dominance effects (h) were positive and highly significant for number of opening 
bolls/ plant, lint cotton yield /plant and lint percentage in two crosses and for ۲٫٥٪ 
span length and uniformity ratio in cross II. Therefore, the presence of both additive 
and non-additive gene action for most studied traits with some exceptions for certain 
crosses, indicated that selection procedures based of the accumulation of additive 
effects should be successful in improving these traits.        

 Finally, all types of gene action effects (d, h and epistasis) were highly 
significant or significant, but additive x additive component (i) epistatic effect was 
significant and higher in magnitude compared to other components. Therefore it 
could be concluded that the gene action played a major role in the inheritance of 
these traits. 
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INTRODUCTION 

 
Determine the amount of variations and further partition the genetic 

variance to its components in order to understand the nature of gene action of 
some quantitative traits to increase the yield capacity and improve fiber traits 
through breeding programs which depends on the knowledge concerning 
multiple factors such as heterosis, inbreeding depression and the nature of 
the interactions of genes controlling the quantitative traits. Many authors 
studied these factors. El-Akhedar (۲۰۰۱) and El-Disouqi and Zeina (۲۰۰۱), 
reported that the roles of non-allelic interaction were governing most of 
studied traits in two crosses. The additive gene effects were significantly 
positive or negative for all studied traits except seed cotton yield/plant in cross 
I and dominance gene effects were important in the inheritance of most 
studied traits in both crosses and were relatively high in magnitude compared 
with additive effects in all variables. They also added that, heritability values in 
narrow sense were ۲۳٫۲۲٪ for seed cotton yield/plant in cross I. While, 
Soliman (۲۰۰۳) stated that highly significant positive heterosis relative to mid 
and better -parents for seed cotton yield /plant, lint yield /plant, fiber strength 
and ۲٫٥٪ span length in all crosses were observed. Also, highly positive 
significant inbreeding depression values in F۲ and F۳ generation for all most 
studied traits. All types of gene action effects were significant for yield and 
cotton properties. While, dominance and epistatic effects were higher in 
magnitude than additive in some traits. On the other hand, Soomro et al. 
(۲۰۰٦), stated that heterosis for seed cotton yield ranged from -۲۱٫۷۲ to 
+۱۹٦٫٦۷ and -۳٦٫۷۰ to +۱٥۹٫۳ over MP and BP, respectively. In addition, they 
obtained that very low and negative level of heterosis and heterobeltiosis were 
expressed for yield and yield components traits.  

  Abou El-Yazied et al (۲۰۰۸) studied genetic variances in different 
generations of two cotton crosses for some yield, yield components and fiber 
properties traits and recorded that highly significant positive inbreeding 
depression in values F۲ and F۳ for boll weight, seed cotton yield /plant, lint 
cotton yield /plant and ۲٫٥٪ span length in the two crosses as well as, lint 
percentage, number of bolls /plant and fiber fineness in cross I and seed 
index in cross II. Over dominance appeared to be controlling most studied 
traits in F۱ hybrids and F۲ generations in the two crosses and the other 
remaining traits were controlled by partial dominance.  Results of scaling test 
(C and D) suggested the presence of non-allelic interaction for boll weight, 
seed index, lint index, fiber strength and fiber fineness in the two crosses.  

The present investigation target to study the heterosis, inbreeding 
depression and type of gene action in some quantitative traits in two intra-
specific crosses to identify about the appropriate selection system in the 
breeding program.   
 

 

 

۹۲ 



J. Agric. Chem. and Biotechn., Mansoura Univ. Vol. ۳ (۳), March, ۲۰۱۲ 
 

 
 

MATERIALS AND METHODS 
 

This investigation was carried out at Sakha experimental Farm, Sakha 
Agricultural Research Station, ARC, Egypt, during the ۲۰۰۸, ۲۰۰۹ and ۲۰۱۰ 
growing seasons. Crossing is used between four cotton genotypes belonging 
to Gossypium barbadense L. Where, (Giza ۸۸ x Pima S٦) cross I and (Giza 
٤٥ x Suvin) cross II. In the same time, the parental lines selfed to obtain pure 
seed for the next growing season.  

The filial generations F۱, F۲ and F۳ were obtained, the five populations, 
P۱, P۲, F۱, F۲ and F۳ of each cross were evaluated through ۲۰۰۹ season in a 
randomized complete block design with three replications. Each replicate 
consisted of ۱٥ rows. The non-segregating generations (P۱, P۲ and F۱) were 
representative in one row. Meanwhile, F۲ and F۳ generations in ٦ rows. Each 
row ۷ meter along and ۰٫٦٥ m in a wide and comprised ۲۰ hills. Each hill was 
spaced ۳٥ cm apart and comprised one plant. Data and measurements were 
recorded for ten characters on individual plants. ٤۰ individual guarded plants 
for non segregating generation (PR۱ R, PR۲Rand  FR۱R ),۱۲۰ individual guarded plants  
and ۳۰۰ individual guarded plants for the segregating generations (FR۲R and FR۳R) 
were selected at random then guarded plants from each plot selected at 
random , to study performance of the ten following traits: 
I -Yield and yield components including number of opening bolls per plant, 

seed cotton yield /plant, lint cotton yield /plant, lint percentage, boll weight 
and seed index.                       

II-Fiber properties including fiber length (۲٫٥٪ span length in mm),fiber 
strength as Pressely index, fiber fineness as Micronaire reading and 
uniformity ratio 

Statistical procedure: 
   Means and variances were computed, then the following estimations 

were calculated:  

 

 

 

 
Nature and degree of dominance were determined by means of 

potence ratio method outlined by Smith (۱۹٥۲), which can be defined as 
follows: 
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The test which determines the presence or absence of non-allelic 
interaction and their type is known as scaling test. Mather (۱۹٤۹) gave the 
following scaling tests which were used in five populations. 
C = ٤ F۲ – F۱ – P۱ – P۲                                               D = ٤ F۳ – ۲ F۲ – P۱ – P۲ 
          The variance means for these estimates are obtained as follows: 
VC = ٤ VF۲ + ۲ VF۱ + VP۱ + VP۲                 VD = ٤ VF۳ + ۲ VF۲ + VP۱ + VP۲ 
Where: 
VC and VD are the variances of the two different effects and VP۱, VP۲, VF۱, 
VF۲ and VF۳ are the variances of mean for the non-segregating and 
segregating generation populations. 

Estimates of gene effects, means and variances of populations for P۱, 
P۲, F۱, F۲ and F۳ generations were used to estimate the type of gene action 
for the two studied crosses. 

Hayman (۱۹٥۸) gave five parameters of gene effects to estimate the 
components of genetic variance by using the means and variances of the five 
populations in each single cross as follows: 

m = F۲                                                                    d = 
2
1

 P۱ - 
2
1

 P۲ 

h = 
6
1

 (٤ F۱ + ۱۲ F۲ – ۱٦ F۳) 

i = P۱ –F۲ + 
2
1

 (P۱ – P۲ + h) - 
4
1

 l 

l = 
3
1

 (۱٦ F۳ – ۲٤ F۲ + ۸ F۱) 

Where, the parameters m, d, h, i, and l refer to mean effects, additive, 
dominance, additive x additive and dominance x dominance gene 
effects, respectively.  

          The variance of these estimates is obtained as follows: 

 
and by similar way for all the different genotypes; parents, F۱’s and F۳.as 
follows: 
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Vm = VF۲,۳                                                        Vd = 
4
1

  (VP۱ + VP۲) 

Vh = 
36
1

 (۱٦ VF۱ + ۱٤٤ VF۲ + ۲٥٦ VF۳) 

Vi = VP۱ + VF۲ + 
4
1

 (VP۱ + VP۲ + Vh) + 
16
1

 VL 

Vl = 
9
1

 (۲٥۹ VF۳ + ٥۷٦ VF۲ + ٦٤ VF۱)  

Where, Vm, Vd, Vh, VI and VL are the variances of the different effects and 
VP۱, VP۲, VF۱, VF۲ are the variances of the mean for different populations. 
 

RESULTS AND DISCUSSION 
      

The mean performances and standard errors of five generations in this 
investigation which include four parents and their ۲F۱ hybrids, ۲F۲ and ۲F۳ 
generations are presented in Table ۱.The results showed that the genotype 
Pima S٦ gave the highest values for all studied yield and yield components 
traits except for lint percentage and bolls weight followed by Suvin for all 
studied yield traits. Whereas, varieties Giza ٤٥ and Giza ۸۸ exhibited to be the 
best for all fiber quality traits.  

Moreover, F۱ of the hybrid Giza ۸۸ x Pima S٦ was the best for most 
studied yield and yield components and fiber quality traits.  Also, F۱ and F۳ 
generations of the hybrid Giza ٤٥ x Suvin showed best values for all studied 
yield and fiber quality traits except for seed index and fiber fineness  which it 
were high in F۲ generation. These findings reflected the presence of heterotic 
effects and the higher frequency of dominant genes controlling these traits. 
Also, F۳

,s generation showed superiority for most studied traits compared with 
the F۲

,s generation values in two crosses. These results indicated that the 
parents Giza ۸۸, Giza ٤٥, Pima S٦ and Suvin could had transmitted their 
performances to their offspring, hence could be utilized for the improving 
these traits. These results were in agreement with those obtained by El-
Disouqi and Zeina (۲۰۰۱), Soliman (۲۰۰۳) and Abou El Yazied et. al. (۲۰۰۸). 

The values of heterosis for mid and better-parents, inbreeding 
depression and potence ratio in cross ۱ were calculated and presented in 
Table ۲. The results showed highly significant positive heterosis relative to 
mid-parents for all studied traits in the two crosses except for seed index, 
fiber fineness and fiber strength in cross I. As well as, all studied traits in 
cross II.  Moreover, positive highly significant heterosis relative to better-
parent were obtained  for most studied traits in cross I and for all studied traits 
except, ۲٫٥٪ span length and fiber strength in cross II. 
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Table (۲): Heterosis from mid and better parents, in breeding 
depression and potence ratio in five populations for yield 
and yield components and fiber traits in  the two cotton 
crosses.  

Parameters 
Characters  

N.O.B/
P 

S.C.Y/
P 

L.C.Y/ 
P L.P B.W S.I ۲٫٥٪ 

S.L F.F F.S U.R% 

Cross I (Giza ۸۸ x Pima S٦) 
H.M.P ۳٫۸۹** ۲٫٥۱** ۷٫۹٥٫ **٥۱۷** ۱٫۹۱** ۰٫۲۰ -٤٫٥۹** -۱٫۹۳ ۲٫۱۱ ۰٫۷۸** 
H.B.P ۳٫٤٥** -۳٫۳۳** -۱۱٫۷۲** ۱٫۰٥** -۳٫۰۳* -۱٫۰۹ -۱٫۷۷** -۰٫۳٦ ۰٫۰۹ ۰٫۱۱ 

ID from M.P ۳٫۷٥** ۲٫٤٥** ۷٫۳٤٫ **٤۹۱** ۱٫۸۷ .۲۰ -٤٫۸۱** -۱٫۹٦ ۲٫۰٦* ۰٫۷۷۹** 
ID from F۲٪ ۲٫۲۲** ۷٫۲٦** ۱۱٫٥۳** ٤٫٦۸** -۳٫۱۲* ۰٫٥۱ -۲٫۱۱** -٦٫۷۹* ٦٫۷۹** -۱٫۰۰** 
ID from F۳٪ ٥٫٥۲۸** ۰٫٥٤** ۷٤٫ **٫٤٤۹۱** -۳٫۱۲* ۲٫۰۲ -۱٫٥۱** -۷٫۱٥٫ *٤۲۳** ۰٫۷٥** 

Potence ratio in F۱ ۹٫۰ -۰٫٤۱٤٫- ٥۰۷ ۱٫۲٦ -۰٫۳۷ -۰٫۱٥ -۱٫٦۰ ۱٫۲۲ ۱٫۰٥ ۱٫۱٦ 
Potence ratio in F۲ ۷٫۳۳ ۱٫٦۳ -٤٫٥۹ ۰٫۱۲ -۲٫۰۰ ۰٫٤٦ -۱٫۸۰ -٦٫۰۰ -٤٫۷۹ -.۰٫٦٦ 

Cross II (Giza ٤٥ x Suvin) 
H.M.P ۳٫٦۳** ۱۸٫۰٤** ۲۹٫۲۱** ۹٫۸** ۱٦٫۲۳** -٦٫۱۷** ٦٫۸۳** ٥٫۲٦** ۲٫۸٥* ۱٫۷٥** 
H.B.P ۳٫۱٥۸** ۳٫٤۸** ۱۱٫۳٦** ۷٫۷٥** ۱٫٤۹ -۸٫۷۰** ۰٫۲۷ ۰٫۰۰۲** ۰٫۰۹ ۱٫٦۹** 

ID from M.P ۳٫٤۹** ۱٥٫۲۸** ۲۲٫٦۱** ۸٫۹۳** ۱۳٫۹۷** -٦٫٥۷** ٦٫۳۹** ٥٫۰* ۲٫۷۷** ۰٫۹٥** 
ID from F۲٪ ٤٫۹٦٫ **٥۲۰** ۱۳٫٥۹** ۸٫٤۹** ۲٫۳٥ -۰٫۷٦ ۲٫۱۸** -۳٫۳۳ ۰٫۹۱ ۰٫۲۲ 
ID from F۳٪ ٤٫٦٦٥** ۳٫٥۰** ۱۰٫٦۹** ۷٫٥۰** ۲٫۰٦ ۰٫۱۱ ۲٦٫٦٦- **٫٤٥** ۱٫۰ ۰٫٥٥** 

Potence ratio in F۱ ۸٫۰ -۱٫۲۸ -۱٫۸۲ -٤٫۹۱ -۱٫۱۲ ۲٫۲۲ ۱٫۰٥ -۳٫۰ ۱٫۰۳ ۳۱٫۰۰ 
Potence ratio in F۲ -٦٫٦۷ -۱٫٥۲ -۱٫٤٥ -۰٫٤۹ -۱٫۸٦ ۳٫۹۳ ۱٫۳۸ -۱۰٫۰ ۱٫۳۹ ٥٤٫۰۰ 

*, ** significant at ۰٫۰٥ and ۰٫۰۱ levels, respectively. 
N.O.B/P = Number of opening bolls per plant                     
S.C.Y/P = Seed cotton yield per plant in g. 
L.C.Y/P = Lint cotton yield per plant in g.                 L.P = Lint percentage  
B.W. = Boll weight in g.                                                S.I = Seed index 
۲٫٥٪ S.L. = ۲٫٥٪ span length                                      F.F = Fiber fineness                                              
 F.S = Fiber strength                                                   U.R% = Uniformity ratio                                             
H.M.P. = Heterosis from mid parent                        H.M.B = Heterosis from better parent 
ID = Inbreeding depression 
 

 Concerning inbreeding depression, the results indicated highly 
significant positive inbreeding depression in mid-parents, F۲ and F۳ 
generations for all yield and fiber quality traits except, boll weight , seed index 
and fiber  fineness in the two  crosses as well as ۲٫٥٪ span length in cross I 
and fiber strength in cross II   The reduction in performance of the F۲ and F۳ 
generations with respect to their corresponding F۱ hybrids was negatively 
associated with the amounts of heterosis obtained in these hybrids. When the 
large amount of heterosis is obtained for any trait, large inbreeding 
depression can occur and may be due to fixation of unfavorable recessive 
genes in F۲ and F۳ generation, i.e. the depression of dominance effects of 
genes. El-Helw (۲۰۰۲) reported highly significant positive heterotic effects 
relative to mid-parents for seed cotton yield /plant, lint cotton yield /plant and 
boll weight and highly significant positive inbreeding depression values for 
seed cotton yield /plant, lint cotton yield /plant and lint percentage. 

With respect to potence ratio, the results illustrated presence of over-
dominance for most studied traits in F۱ hybrid and F۲ generations in the two 
crosses. El-Akhedar (۲۰۰۱) stated that the over-dominance controlled 
inheritance of seed and lint cotton yield/plant in the two crosses, seed index in 
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the second cross and fiber fineness in the first cross. While, partial 
dominance controlled the rest of the traits. Also, he indicated that additive, 
dominance and most types of epistatic effects controlled the inheritance of 
fiber fineness. Concerning these results, could obtained from the failure of the 
parents of equal phenotypic values to carry the same dominant and 
duplication genes in different genomes may underestimate or overestimate 
the potence ratio which would exist if the genes were acting in a diploid state. 

Concerning of scaling tests C and D for the studied traits are presented 
in Table ۳ The results revealed that, the C were highly significant for all 
studied traits in the two crosses except seed index, ۲٫٥٪ span length and fiber 
fineness in cross I as well as fiber strength  in cross II. The results assured 
that there were non- allelic interaction inheritance of these traits, more 
particularly, additive x additive type of gene action plays role in governing 
these traits. 

 
Table (۳): Scaling test values for yield and yield components and fiber 

traits in two cotton crosses ten studied traits in the two 
cotton crosses  

Traits  Cross I Cross II 

N.O.B./P C -٤٫٤**+۰٫۳۱ ٦٫۷٤ **+۰٫۳۲ 
D -۰٫٦۰*+۰٫۲۸ -٤٫۰**+۰٫۲۸ 

S.C.Y/P C -۲٦٫٦۱**+۰٫٦۱ ٦٫٥۸**+۰٫٥۷ 
D ۱۸٫۹۹**+۰٫٥۲ ۳۳٫۰٦**+۰٫٥۰ 

L.C.Y/P C -۱٤٫۳٤**+۰٤٫- ٫٤٦۱۰**+۰٫٤۲ 
D ۳٫٤۲**+۰٫۳٦ ۱۳٫۳**+۰٫۳٤ 

L.P C -۳٫۳۹**+۰٫٤۱ -٦٫۳۳**+۰٫٤۱ 
D -۳٫٤۳**+۰٫۳۲ ۱٫۹۱**+۰٫۳۳ 

B.W C ۲۱٫۱۹**+۰٫٦۱ ۰٫٦۳**+۰٫۱۹ 
D ۲٫۹۹+۰٫٥۲ ۰٫۸۳**+۰٫۱۸ 

S.I. C -۰٫۱٦+۰٫۳۹ -۰٫۹۲*+۰٫۳۸ 
D -۰٫٦٦*+۰٫۳۳ -۱٫۳۸**+۰٫۳۱ 

۲٫٥٪ S.L C -۰٫٤۰+۰٫۳۸ ۱٫٤۹**+۰٫۳۷ 
D -۲٫٦۰**+۰.۳۳ ۲٫۷۰**+۰٫۳۰ 

F.F C ۰٫٦٥+۰٫۲٦ ۰٫۷۰*+۰٫۲٥ 
D ۰٫۳۱*+۰٫۲٤ ۰٫۹۰**+۰٫۲۳ 

F.S C -۲٫٥۱**+۰٫۳۹ ۰٫۲۱+۰٫٤۱ 
D -۰٫۳٥+۰٫۳۲ ۰٫۳۷+۰٫۳۳ 

U.R%. C -۲٫۲**+۰٫۱٥ ۲٫۳**+۰٫۱٤ 
D ۰٫٤۸+۰٫۱۰ ۱٫٥۰**+۰٫۰۹ 

*, ** significant at ۰٫۰٥ and ۰٫۰۱ levels, respectively. 
N.O.B/P = Number of opening bolls per plant                     
S.C.Y/P = Seed cotton yield per plant in g. 
L.C.Y/P = Lint cotton yield per plant in g.                            L.P = Lint percentage   
B.W. = Boll weight in g.                                                          S.I = Seed index 
۲٫٥٪ S.L. = ۲٫٥٪ span length                                                F.F = Fiber fineness                                              
F.S = Fiber strength                                                               U.R% = Uniformity ratio                                                              
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Also, D values, were highly significant for all yield and its components 
traits under study in the two crosses except boll weight and uniformity ratio in 
the cross I, and fiber strength in the two crosses. These conformed that, the 
non-allelic interaction played role in the inheritance of these traits, more 
particularly dominance x dominance type of gene action played role in 
governing these traits. 

Generally, test of significance for one or two scales indicated that the 
additive-dominance model was inadequate. In other words, these results 
indicate the role of non-allelic interaction (interaction of non-allelic gene at 
different loci) governing these traits. Similar results and conclusion have been 
recorded by El-Helw (۲۰۰۲) and Abou El Yazied et. al. (۲۰۰۸). 

The data in Table ٤ showed that the mean effect of F۲ performance (m) 
were highly significant for all studied traits in the two crosses. Initially, it was 
noted that these characters were quantitatively inherited. Also, the additive 
gene effects (d) were significant or highly significant positive for all studied 
traits except uniformity ratio in cross II. Dominance effects (h) were positive 
and highly significant for number of opening bolls/ plant, lint cotton yield /plant 
and lint percentage in two crosses and for ۲٫٥٪ span length and uniformity 
ratio in cross II. Therefore, the presence of both additive and non-additive 
gene action for most studied traits with some exceptions for certain crosses, 
indicated that selection procedures based of the accumulation of additive 
effects should be successful in improving these traits. To maximize selection 
advance, procedures that are effective in shifting gene frequency when both 
additive and non-additive genetic variances are involved would be preferred. 
(El- Akhedar and El- Mansy, ۲۰۰٦) stated that overall epistasis play important 
role in the inheritance of all yield and its component traits except for boll 
weight as well as fiber properties. Finally, all types of gene action effects (d, h 
and epistasis) were highly significant or significant, but additive x additive 
component (i) epistatic effect was higher in magnitude and played a major 
role in the inheritance of these traits. Also, the results revealed that, duplicate 
epistasis as revealed by difference in signs of h and L in crosses which 
exhibited significant epistasis for lint cotton yield per plant and seed index in 
two crosses and number of opening bolls /plant, lint percentage, fiber strength 
and uniformity ratio in cross II as well as ۲٫٥٪ span length and fiber fineness 
in cross I. In duplicate type of epistasis (the ratio ۱٥:۱) identical substance of 
substances interchangeable in effect are presumably produced by the 
dominant alleles at both loci. Meanwhile, complimentary type of gene 
interaction was observed for seed cotton yield /plant and boll weight in two 
crosses and number of opening bolls /plant ,  lint percentage, fiber strength 
and uniformity ratio  in cross I and for ۲٫٥٪ span length and fiber fineness in 
cross II only where similar signs were obtained for both h and L. In 
complementary type of epistasis (the ratio ۹:۷) they probably produce different 
substances both of which were needed for the phenotypic manifestations of 
some property. Similar results were reported by EL-Akhedar (۲۰۰۱), El-Helw 
(۲۰۰۲) and Soliman (۲۰۰۳). 
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 دراسات وراثیة علي بعض ھجن القطن الباربادنس 

 **صلاح صابر حسنو ** یحیى عوض حسین، *محمد عبد السلام نصار 
 مصر    ،جامعة الازھر كلیة الزراعھ ،  * 

 ث القطن ، مركز البحوث الزراعیة ، مصرقسم بحوث تربیة القطن، معھد بحو** 
 

تمثل دراسة تاثیر فعل الجین اھمی�ة قص�وى لمرب�ى النب�ات حی�ث تم�ده بالمعلوم�ات اللازم�ة 
اج�رى ھ�ذا البح�ث لتقس�یم  وم�ن ث�م فق�د . لتحسین  صفات المحص�ول ومكونات�ھ وك�ذا ص�فات الج�ودة

 ×  ۸۸جی�زة اقبة لھجینین من القطن ھما الأجیال المتع الى مكوناتة من خلال دراسة  التباین الوراثي 
 (بمحط�ة البح�وث الزراعی�ة بس�خا خ�لال ثلاث�ة مواس�م زراعی�ة    سیوف�ـین×  ٤٥جی�زة و  ٦بیما س
۲۰۰۸ -۲۰۱۰( 

 
                              -:وكانت أھم النتائج المتحصل علیھا كما یلي
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اقب��ة داخ��ل ك��ل ھج��ین بالنس��بة لك��ل أظھ��رت النت��ائج وج��ود اختلاف��ات معنوی��ة ب��ین الأجی��ال المتع •
وھذا راجع لتاثیر قوة الھجین وتاثیر السیادة التى تحكم توریث ھذة الص�فات .الصفات المدروسة

وایضا ظھر تفوق الجیل الثالث لمعظم الصفات المدروسة بالمقارنة بقیم الجیل الثانى ف�ى ك�لا . 
 .الھجینین

عل�ى توری�ث  ٤٥و و جی�زة  ۸۸جی�زة و  ٦ا سبیم سیوفین و وقد اوضحت النتائج قدرة الاباء  •
ال�ى الأجی�ال المتعاقب�ة وبالت�الي یمك��ن الاس�تفادة م�ن ھ�ذه الآب�اء ف�ي ب�رامج تربی��ة  اونق�ل ص�فاتھ

 .ھذة الصفاتالقطن لتحسین 
ل��وحظ وج��ود ق��وة ھج��ین موجب��ة وعالی��ة المعنوی��ة بالمقارن��ة بمتوس��ط الأب��وین لمعظ��م الص��فات  •

ومتوس�ط  فى كلا الھجینین ماعدا  صفات دلی�ل الب�ذرةب الأفضل وكذا بالمقارنة بالأ.المدروسة 
الى صفة دلی�ل الب�ذرة فق�ط  بالاضافةفي الھجین الأول  ونعومة ومتانة التیلة %۲٫٥الطول عند 

علاوة على ذلك فقد وجدت قوة ھجین موجبة وعالیة المعنویة بالمقرنة ب�الاب .فى الھجین الثانى
نب��ات وتص��افى الحل��یج ف��ى الھج��ین الاول ولك��ل / وز المتف��تح ع��دد الل��الافض��ل بالنس��بة لص��فات 

ومتوس�ط الصفات المدروسة فى الھجین الثانى ما عدا صفات متوسط وزن اللوزة ودلیل الب�ذرة 
 . ومتانة التیلة% ۲٫٥الطول عند 

نخفاض الن�اتج ع�ن التربی�ة الداخلی�ة بالنس�بة لمتوس�ط الآب�اء والجی�ل الث�اني والثال�ث كانت قیم الإ •
ودلیل البذرة صفات متوسط وزن اللوزة  لكل الصفات المدروسة ماعدا وجبة وعالیة المعنویة م

الاول  ف��ي الھج��ین% ۲٫٥متوس��ط الط��ول عن��د ونعوم��ة التیل��ة ف��ى ك��لا الھجین��ین بالاض��افة ال��ى 
 .الثانىومتانة التیلة في الھجین 

الجی�ل الأول الھج�ین  تحكمت السیادة الفائقة في توری�ث معظ�م الص�فات المدروس�ة ف�ي ك�لا م�ن •
 .والثاني أما باقي الصفات  فقد تحكم في توریثھا السیادة الجزئیة

لمعظ���م الص���فات  )تف��وق(وج���ود تفاع��ل غی���ر الیل���ى    Scalingأوض��حت نت���ائج اختب��ار ال���ـ  •
مم�ا ی��دل عل�ى أھمی��ة دور الفع�ل ال��وراثي التف�وقى ف��ي وراث�ة ھ��ذه المدروس�ة ف��ى ك�لا الھجین��ین 

 .الصفات
وایض�ا . فى كلا الھجین�یناداء الجیل الثانى عالى المعنویة لكل  الصفات المدروسة كان متوسط  •

لك�ل  الص��فات المدروس�ة ماع��دا ص�فة انتظ��ام  معنوی��ا أو ع�الي المعنوی��ة لاض�افى ك�ان الت��أثیر ا
ع�دد الل�وز  بینما كان التأثیر السیادى موجب وع�الي المعنوی�ة لص�فات  التیلة فى الھجین الثانى 

فى كلا الھجینین وصفة متوس�ط نبات وتصافى الحلیج /نبات و محصول القطن الشعر  /المتفتح 
ع��لاوة عل��ى وج��ود ك��لا م��ن الت��اثیر .وانتظ��ام التیل��ة  ف��ي الھج��ین الث��انى % ۲٫٥الط��ول عن��د 

الاضافى وغیر الاض�افى للج�ین لمعظ�م الص�فات تح�ت الدراس�ة م�ع بع�ض الاس�تثنئات ف�ى ك�لا 
ة اجراء الانتخاب المعتمد على التاثیر الاضافى المكمل فى تحسین مما یدل على امكانی الھجینین

موج�ب ومعن�وي  الاض�افى  × الاض�افىمن بین مكونات التفوق كان التأثیر  ولكن.ھذة الصفات
 .الصفات ولعب دور كبیر فى توریث ھذة  واكثر أھمیة

 
 قام بتحكیم البحث

 

 المنصورة جامعة –كلیة الزراعة  ممدوح محمد عبد المقصود/ د .أ
 مركز البحوث الزراعیة عبد المعطي محمد زینة/ د .أ
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   Table (۱): Means and their standard errors of the five populations for yield and yield components and fiber 
traits in two cotton crosses 

Crosses  N.O.B/P S.C.Y/P L.C.Y/P. g L .P   % B.W S.I ۲.٥٪ S.L. F.F F.S U.R% 

Cross I 
 

(G.۸۸ x P. 
S٦) 

 

P۱ ۳٤٫۸۳+۰٫۰٦ ۱۰۱٫۰۱+۰٫۱٦۰ ۳۸٫٦۰+۰٫۱۳۷ ۳۸٫۲۱+۰٫۱۱۹ ۲٫۹۸+۰٫۰۲۰ ۹٫۷٥+۰٫۰۷٦ ۳٥٫۸+۰٫۰٦٥ ۳٫۰۱+۰٫۰۲٥ ۱۰٫۸۹+۰٫۱۱۹ ۸۹٫۷۰+۰٫۰۹٦ 

P۲ ۳٤٫٥٤+۰٫۰٦ ۱۱٤٫۰۰+۰٫۱٤ ٦٦۰٫۱٤+۰٫۱۳٤ ۳٥٫۲۱+۰٫۱۰٤ ۳٫۳۰+۰٫۰۱۸ ۱۰٫۰۱+۰٫۰۸۷ ۳۳٫۸۰+۰٫۰٦۹ ۳.۳۲+۰٫۰۳ ۱۰٫٤٦+۰٫۱۱۷ ۸۸٫٥۰+۰٫۱۰۷ 

F۱ ۳٦٫۰+۰٫۰٥ ۱۱۰٫۲۰+۰٫۱٥۱ ٤۲٫٥+۰٫۱۲۰ ۳۸٫٦۱+۰٫۱۰٥ ۳٫۲۰+۰٫۰۱٦ ۹٫۹۰+۰٫۰۸۳ ۳۳٫۲۰+۰٫۰٦۷ ۳٫۳۰+۰٫۰٦ ۱۰٫۹۰+۰٫۱۱۳ ۸۹٫۸+۰٫۰۸۹ 

F۲ ۳٥٫۲ +۰٫۰۷ ۱۰۲٫۲۰+۰٫۱۲۰ ۳۷. ٦+۰٫۰۸٤ ۳٦٫۸۱+۰٫۰۷۹ ۳٫۳۰+۰٫۰٤۳ ۹٫۸٥+۰٫۰۸۲ ۳۳٫۹+۰٫۰۸٦ ۲٫۹۸+۰٫۰۷ ۱۰٫۱٦+۰٫۰٦۷ ۸۸٫۹+۰٫۰۸۱ 

F۳ ۳٤٫۰۱+۰٫۰٦ ۱۰۹٫٦۰+۰٫۱۰۱ ۳۹٫۳٤+۰٫۰٦٤ ۳٥٫۸۹+۰٫۰٥۹ ۳٫۳۰+۰٫۰٤۳ ۹٫۷۰+۰٫۰٦٥ ۳۳٫۷۰+۰٫۰٦٤ ۲٫۸۰+۰٫۰٦۲ ۱۰٫۳۳+۰٫۰٥۷ ۸۹٫۱۲+۰٫۰٥۹ 

Cross II 
(G. ٤٥ x 
Suvin 

 

P۱ ۳۳٫۲٦+۰٫۰٦ ۸۳٫۱٤+۰٫۱٥۷ ۲۹٫۱۸+۰٫۱۱۸ ۳٥٫۱۰+۰٫۱۰٤ ۲٫٥۰+۰٫۰۱۸ ۹٫٤٦+۰٫۰۹۳ ۳٦٫٦۰+۰٫۰٦ ۲٫۸+۰٫۰۲٤ ۱۰٫۹۹+۰٫۱۰۹ ۸۸٫٤۰+۰٫۱۰۸ 

P۲ ۳۲٫۹٤+۰٫۰٦ ۱۱۰٫۳٦+۰٫۰۸۳ ٤۰٫۳۲+۰٫۱۰٤ ۳٦٫٥۳+۰٫۱۰۹ ۳٫۳٥+۰٫۰۱۹ ۱۰٫۰۰+۰٫۰۹٤ ۳۲٫۱۱+۰٫۰٦۰ ۲٫۹۹+۰٫۰۲ ۱۰٫٤۰+۰٫۱۳۹ ۸۸٫۳۰+۰٫۱۱۰ 

F۱ ۳٤٫۳+۰٫۰٦۲ ۱۱٤٫۲۰+۰٫۱۲۹ ٤٤٫۹+۰٫۱۱۲ ۳۹٫۳۳+۰٫۱۰٦ ۳٫٤+۰٫۰۲۱ ۹٫۱۳+۰٫۰۸٥ ۳٦٫۷+۰٫۰۸۲ ۳٫۰+۰٫۰٥۱ ۱۱٫۰+۰٫۱۲۲ ۸۹٫۹۰+۰٫۱۰٦ 

F۲ ۳۲٫٦+۰٫۰۷ ۱۰۷٫۱۲+۰٫۱۲۰ ۳۸٫۸+۰٫۰۸۲ ۳٥٫۹۹+۰٫۰۷۹ ۳٫۳۲+۰٫۰٤۷ ۹٫۲۰+۰٫۰۷۹ ۳٥٫۸+۰٫۰۷۸ ۳٫۱۰+۰٫۰٦ ۱۰٫۹۰+۰٫۰۷۰ ۸۸٫۷۰+۰٫۰٦۹ 

F۳ ۳۲٫۷+۰٫۰٦ ۱۱۰٫۲۰+۰٫۱۰۲ ٤۰٫۱۰+۰٫۰٦٥ ۳٦٫۳۹+۰٫۰٦۱ ۳٫۳۳+۰٫۰۳۸ ۹٫۱۲+۰٫۰٥۸ ۳٥٫۹۰+۰٫۰٥۹ ۳٫۲۱+۰٫۰٥ ۱۰٫۸۹+۰٫۰٦۱ ۸۹٫٤+۰٫۰٥٤ 

N.O.B/P = Number of opening bolls per plant                      S.C.Y/P = Seed cotton yield per plant in g. 
L.C.Y/P = Lint cotton yield per plant in g.                              L.P % = Lint percentage  
B.W. = Boll weight in g.                                                             S.I = Seed index 
۲٫٥٪ S.L. = ۲٫٥٪ span length                                                    F.F = Fiber fineness                                              
F.S = Fiber strength                                                                   U.R% = Uniformity ratio  
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  Table (٤): The estimate of gene effects and type of epistasis five populations for yield and yield components 
and fiber traits in  two cotton crosses               

                                   
Traits 

Crosses Gene effects Type of  
epistasis m d h i L 

N.O.B./P I ۳٥٫۲ ۰**+۰٫۰۸ ۰٫۱٥ **+۰٫۰٤ ۳٫۷۱**+۰٫۲۲ -٤٫۲۱**+۰٫۷۲ ۲٫٦٦**+۰٫۲۳ Compl. 
II ۳۲٫٦ **+۰٫۰۷ ۰٫۱٥**+۰٫۰٤ ۰٫۸۷**+۰٫۲۱ ٥٫۰۷**+۰٫٤٤ -۰٫۰۳+۰٫۲۲ Dup 

S.C.Y./P I ۱۰۲٫۲۰**+۰٫۱۲ -٦٫٥۰**+۰٫۱۲ -۱٤٫٤۰**+۰٫۳۷ ٦۰٫۸**+۰٫٤۳ -۳۰٫۲۷**+.٥٦ Compl. 
II ۱۰۷٫۱۲**+۰٫۱۲ -۱۳٫٦۱**+۰٫۰۹ -۳٫۳۹**+۰٫۳۷ ۳٥٫۳۱**+۱٫۱٤- ٦۸٫۱٦**+.۱٦ Compl. 

L.C.Y./P I ٤۰٫٥٦**+۰٫۰۸ -۰٫۷۷**+۰٫۰۱ ۲٫٥٤**+۰٫۲٥ ۰٫۸۸**+۰٫۳۷ -۹٫۳۳**+۰٫۸۲ Dupl. 
II ۳۸٫۸**+۰٫۰۰۷ -٥٫٥۷**+۰٫۰۸ ۰٫٦*+۰٫۲٥ ۲۳٫۲**+۰٫۸ -۲۰٫۷۰**+.۸٦ Dupl. 

L.P I ۳٦٫۸۰**+۰٫۰۸ ۱٫٥۰**+۰٫۰۸ ۳٫٦٤**+۰٫۲۳ -۰٫۰٥+۰٫۷٤٫ ٦۷٤**+۰٫۰۸ Compl. 
II ۳٥٫۹۹**+۰٫۰۸ -۰٫۷۲**+۰٫۰۸ ۱٫۱۹**+۰٫۲٤ ۱۰٫۹۹**+۰٫٥۸ -۳٫۷٦**+۰٫۷۹ Dupl. 

B.W. I ۳٫۳۰**+۰٫۰٤ -۰٫۱٦**+۰٫۰۱ -.۰۷+۰٫۲٦ -۰٫٤٥+۰٫۱۳ -۰٫۲۷+۰٫٤۱ Compl. 
II ۳٫۳۲**+۰٫۰٥ -۰٫٤۳**+۰.۰۱ -۰٫۰۲۷+۰٫۱٤ ۰٫۲٦۷+۰٫۱۸ -۱٫۳۰**+۰٫۱۳ Compl. 

S.I I ۹٫۸٥**+۰٫۰۸ -۰٫۱۳* +۰٫۰٦ ۰٫٤۳+۰٫۲٤ ۰٫۱٥+۰٫۲٦ -۰٫٦٦+۰٫۷۷ Dupl. 
II ۹٫۲۰**+۰٫۱۰ -۰٫۲۷**+۰٫۰۹ ۰٫۱٦+۰٫۲۲ ۰٫۲۲+۰٫۲٦ -۰٫٦۱+۰٫۷۳ Dupl. 

۲٫٥٪ S.L I ۳۳٫۹۰**+۰٫۰۹ ۱٫۰۰**+۰٫۰٥ ۰٫۰۷+۰٫۳٥ ۳٫٦۷**+۰٫۲٦ -۲٫۹۳**+۰٫۷۸ Dupl. 
II ۳٥٫۸۰**+۰٫۰۸ ۲٫۲٤**+۰٫۰٤ ۰٫۸۰**+۰٫۲۳ ۱٫٦۱*+۰٫۷٤ ۲٫۹٤**+۰٫۰٦ Compl. 

F.F I ۲٫۹۱**+۰٫۰٦ -۰٫۰٦**+۰٫۱۱ -۰٫۲۸+۰٫۱۸ -۰٫۳٥*+۰٫۰٫۱۷ ۰٫۱٦+۰٫٥٥ Dupl. 
II ۳٫۱**+۰٫۰٦ -۰٫۰٥**+۰٫۰۲ -۰٫۳۳+۰٫۱۸ ۰٫۲۷+۰٫٥٥ -۰٫٥۸**+۰٫۱۷ Compl. 

F.S I ۱۰٫۱٦**+۰٫۰٤ ۰٫۲۲*+۰٫۰۹ ۰٫۰٤+۰٫۲۲ ۰٫۲٥+۰٫۲۸ ۲٫۸۸**+۰٫٦۹ Compl. 
II ۱۰٫۹۰**+۰٫۰٤ ۰٫۲۹**+۰٫۰۹ ۰٫۰۱+۰٫۲۳ ۰٫٤۲+۰٫۲۹ -۰٫۱۱+۰٫۷۲ Dupl. 

U.R.% I ۸۸٫۹**+۰٫۰۸ ۰٫٦۰**+۰٫۰۷ ۰٫۰۱۳+۰٫۲۳ ۳٫٥۷**+۰٫۷٦ ۰٫٥۱۳+۰٫۲۷ Compl 
II ۸۹٫۷۰**+۰٫۰۷ ۰٫۰٥+۰٫۰۷ ۰٫۹۳**+۰٫۲۱ -۱٫۰٦٥+۰٫٦۸ -۰٫٥۱٦+۰٫۲٦ Dupl. 

     *, ** significant and highly significant at ٥٪ and ۱٪ statistically probability levels, respectively 
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