
 

www.fagr.bu.edu.eg 

Annals of Agricultural Science, Moshtohor (ASSJM) 

https://assjm.journals.ekb.eg/ 

 

 

© 2023, Faculty of Agriculture, Benha University, Egypt.                                                               ISSN:1110-0419 

Original  Article: Vol. 61(1) (2023), 29 – 40                                 DOI:10.21608/ASSJM.2023.279160 

    

 

 

 

 

 

Genetic Analysis in The F1 And F2 Cotton Generations of Diallel Crosses  
H. S. Abd El Samad1, A.A. El Hosary2,  M.E. El-Badawy2, A.E.M. Eissa1,  

1Cotton Research Institute, A.R.C., Giza, Egypt  

2 Agronomy Department, Fac. of Agriculture at Moshtohor, Benha University, Egypt. 

Corresponding author: a.elhousary@fagr.bu.edu.eg 

 

Abstract 
Six divergent cotton genotypes were crossed in un-constructed to be 15 F1 crosses then, F2 were 

obtained. All genotypes were evaluated in Randomized Complete Block Design with three replicates. Genetic 

parameters of natural performance of genes were estimated by Hayman method (1954) for characters of Boll 

weight (B.W.), Seed cotton yield (S.C.Y.), Lint yield (L.Y.), Seed index (S.I.), Lint percentage (L. %), Lint 

index (L.I.) and oil%. The result showed that additive and dominance variance H1 and H2 values were 

significant for all traits, and the additive values were less from dominant values, that refers to the importance of 

dominance variance in its inheritance. Also, the H2 values were less than H1 which recorded that the allelic 

frequencies were not equal. The overall dominance effects of heterozygous loci (h2) were significant for all traits 

in both generations, indicating that the dominance was due to heterozygosity and was unidirectional with 

appreciable heterotic effect. The proportion of dominant to recessive gene in parents KD/KR were more than 

unity for most studied traits. The average degree of dominance (H1/D)0.5 exceeded unity for all studied traits in 

both generations, indicating that presence of over dominance for these traits. High values for heritability in 

broad sense were obtained for all traits, revealing that most phenotypic variability in each trait was due to 

genetic causes. High heritability values in broad sense along with medium or low ones in narrow sense were 

exhibited in both generations, indicating that most genetic variances were due to non-additive genetic effects. 

The regression line passed through the origin in boll weight in generations, seed index, lint percentage and oil% 

in F1, revealed a presence of complete dominance. Meanwhile, it intersects the Wr axis above the origin in lint 

yield and oil% in F2, reflecting partial dominance. The P4, p2, P2, P5, P5, P2 and P5 in F1, P4, P2, P1, P5, P6, 

P3 and P6 in F2 for B.W., S.C.Y., L.Y., S.I., L. %, L.I and oil%, respectively seemed to have the highest 

number of dominant genes. 
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Introduction 
 

Diallel crosses hybridization analysis proposed by 

Hayman 1954 is one of the ways to identify and test 

superior genotypes. As the identification of genetic 

structures that are characterized by suitable 

components of variation is one of the priorities 

through which it is expected to produce genetic 

structures within the plant breeding program for a 

specific crop (El Hosary 2020 and Sedhom et al., 

2021).  The purpose of detect genetic superiority and 

physiological efficiency that suit the available 

environmental patterns in a way that can reach an 

increase in production per unit area. Which is among 

the most important objectives of the breeders of this 

crop. It requires identifying information related to the 

nature of the action of genes and the relative 

importance of genetic variation as it is important for 

the formation of the genetic structure of the cotton 

crop (Abd El Samad et al. 2017 and Subhan et al., 

2002) as it helps in developing strategies which 

relates to sifting parents and their unions and 

identifying the nature of tracking isolationist 

generations in subsequent education programs. 

To reach the goals of quantitative genetics, there 

are many researchers whose studies included the 

nature of the work of genes and the identification of 

the genetic mechanism for them and the components 

of genetic variation under different environmental 

conditions, including Murtaza et al., (2002), Ahmed 

et al., (2003), Murtaza (2005) and Khan et al., ( 

2007) in the cotton crop, which showed that the 

additional and sovereign model can suggest to cotton 

breeders about verifying the validity of the data and 

design. The inheritance of traits, as well as some 

genetic parameters, including the degree of 
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dominance (a) and hereditary in the narrow sense, 

and others were studied. This study also refers to the 

genetic analysis, which depends on estimating the 

action of genes and the type of inheritance after the 

validity of the data is investigated by relying on 

regression analysis and analysis of variance of some 

characteristics of the cotton yield and its components 

six genotypes of cotton in the F1 and F2 generations.  

 

Materials and Methods 
 

The present investigation used six divergent 

cotton genotypes as parents. These genotypes are 

Giza 85, BBB, Giza 90, Giza 95, CB58 and [(G.83 × 

G.80) × G.89] × Australy. The name, pedigree, origin 

and the main characteristics of these parent 

genotypes are presented in Table (1). All genotypes 

belong to (G. barbadense, L.) and the pure seeds of 

these genotypes were obtained from Cotton Breeding 

Section, Cotton Research Institute, Agricultural 

Research Center at Giza, Egypt. 

Table 1.  The name, pedigree, origin, and the main characteristics of six cotton genotypes (G. barbadense, L.) 

used as parents in the present study. 

Genotypes Pedigree Orig

in 

Characteristics 

( P1 ) 

Giza 85 

G.67 × C.B.58 Egy

pt 

A long staple variety, characterized by high lint strength and 

earliness. 

( P2 ) 

BBB 

--- Aust

ralia

n 

The  long stable characterized by  big boll and black with 

boll weight (2.7g) 

( P3 ) 

Giza 90 

(G.83 × 

Dendara) 

Egy

pt 

Long staple variety for upper characterized by earliness, 

high No. of bolls/plant, high yielding ability and high lint 

percentage 

( P4 ) 

Giza 95 

[(G.83 × ( G.75 

× 5844 )) × 

G.80] 

Egy

pt 

A long new staple cotton variety. Characterized by high 

yielding ability, high lint percentage, early maturity, and heat 

tolerance. 

( P5 ) 

C.B. 58 

----- USA A medium long staple. Characterized by high lint percentage 

and earliness. 

( P6 ) 

[(G.83 ×  G.80) × 

G.89] × Australy 

--- Egy

pt 

A new Promising hybrid. Characterized by high yielding 

ability, high lint percentage, early maturity, and heat tolerance. 

 

The mentioned parents were crossed in all 

possible combinations excluding reciprocals during 

2019 growing season, giving seeds of F1 15 crosses.  

In 2020 season, hybrid seeds were sown to obtain F2 

seeds and parents were re-crossed for obtaining 

adequate hybrid seeds. In 2021 season, the 

experiment involved parents, F1 hybrids and F2 

crosses  grown at Sids Experimental Station. The 

experiment was set as a Randomized Complete 

Blocks Design (R.C.B.D.) with three replications. 

The plot size was two rows for parents, F1 and F2 

hybrids. Rows were 4.0 m long with row wide of 

0.65 m and hills were spaced of 0.40 m apart to give 

10 hills /row, and thinned at one plant per hil. The 

experiment was planted on the 2nd of April. All 

cultural practices were followed throughout the 

growing season as usually done with ordinary cotton 

culture. 

Data were recorded on individual plant 

basis: ten plants for F1 and parents and 30 guarded 

plants for F2 were randomly chosen from each plot. 

The following traits were measured: Boll weight 

(B.W.) (g), Seed cotton yield (S.C.Y.) (g/p.), Lint 

yield (L.Y.) (gp.), Seed index (S.I.) (g), Lint 

percentage (L. %), Lint index (L.I.) (g). 

Data analysis of traits was carried out according 

to the experimental design method to test for 

differences between genotypes (parents and each of 

F1 and F2 generation crosses). The variances were 

estimated according to Hayman (1954 a and b) and 

Jinks (1954) methods and to test that there is no 

superiority and the absence of multiple alleles 

controlling traits and that the distribution of genes 

between parents is independent., So, it supports 

conducting Vri-Wri analysis and testing the 

significance of the regression coefficient to be able to 

conduct the analysis. The theory of cross-

hybridization developed by Hayman (1954) and 

explained in detail by Mather and Jenks (1971) was 

adopted, as the components of genetic variance and 

their ratios and standard error for each of them were 

estimated as D (extra genetic variance, meaning 

parental variance) and H1 (dominance variance, 

meaning joint variance between parents and rows). P 

and H2=H1{1-(u-v) (where u and v are for 

identifying the positive and negative genes in the 

parents and F = the mean Fr values across grades) the 

combined variance of additive and dominance effects 

in the only row, when F is positive it means that the 

dominant genes are the most frequent compared to 

the recessive and vice versa if it is negative, h2 (the 

dominance effect as an algebraic sum across all 

heterozygous loci in all crosses, and when the 

frequency of dominant and recessive alleles are 
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equal, the values of H1 = H2 = h2 and its 

significance confirms that dominance is directed) and 

E (the expected component of variance) is 

environmental Based on these components, the ratios 

of genetic constants were estimated. The most 

important of which is (H1/D)1/2, which indicates the 

average degree of dominance H2/4H1 (p:q) and 

indicates the proportion of genes with positive and 

negative influences in the parents, and when the ratio 

is equal to 0.25, it indicates the first distribution 

similar to the positive genes that increase the trait 

and the negative that decrease it the equation. 

√4DH1-F KD/KR=√4DH1+F and indicate the ratio 

of dominant and recessive genes in the parents. 

When the ratio is one, the dominant and recessive 

genes in the parents are equal and less than one 

indicates an increase in the recessive genes, 

indicating an increase in the dominant genes when 

they are more than one and h2/H2 and indicating the 

number of groups of genes that dominate the trait and 

that show dominance and estimate the dominance 

sequence and the mean of the trait in all the parents 

studied to know the parents that combine the high 

mean and the largest degree of dominance for use in 

breeding programs. Heritability in narrow sense was 

estimated according to Mather and Jinks (1971) for 

F1's data, and Verhalen and Murray (1969) for the 

F2's data. 

 

Results and Discussion 
 

Analysis of variance of both F1 and F2 

cotton generations for all studied characters is shown 

in Table 2. genotypes, parents and crosses mean 

squares were significant for all traits in both F1 and 

F2 generations, indicating the presence of diversity in 

the material and sufficient amount of genetic 

variability adequate for further biometrical 

assessment. The parents vs crosses mean squares 

were significant and large in magnitude in F2 

analysis than F1 ones for all studied traits. These 

findings are reasonable and might be due to 

inbreeding depression existing the F2 which would 

reduce the heterosis effects. Significant differences 

among genotypes for grain yield and related traits in 

different sets of material of cotton were reported by 

Iqbal et al. (2003),  Murtaza  (2005) Khan et al., 

(2007 and 2009). 

 

Table  2. Significance of mean squares from ordinary and combining ability analysis for all characters studied 

in F1 and F2 generations. 
  Source of variance 

Traits generat

ion 

Rep. Genoty

pes 

parent

s 

crosse

s 

P VS 

C 

Err

or 

GCA SCA Err

or 

GC

A/ 

SC

A 

DF F1 and 

F2 

2.00 20 5 14 1 40 5 15 40   

Boll weight (B.W.) (g) F1  0.02 0.12** 0.08** 0.15** 0.05*     0.01 0.03** 0.05** 0.00

4 

0.6 

F2 0.00

1 

0.05** 0.08** 0.01** 0.42** 0.01 0.01** 0.02** 0.00

2 

0.5 

Seed cotton yield 

(S.C.Y.) (g/p.) 

F1  10.2

2*   

434.35*

* 

262.43

** 

526.47

** 

9.21*     3.06 257.16

** 

107.32

** 

1.01

9 

2.4 

F2 16.2

3*   

411.92*

* 

262.43

** 

459.65

** 

491.08

** 

3.47 211.03

** 

112.73

** 

1.15

6 

1.87 

Lint yield (L.Y.) (gp.) F1  1.56

*   

105.11*

* 

54.55*

* 

130.49

** 

2.65*   0.46 59.22*

* 

26.97*

* 

0.15

2 

2.2 

F2 7.50 111.49*

* 

54.55*

* 

112.95

** 

375.75

** 

2.54 44.44*

* 

34.73*

* 

0.84

7 

1.28 

Seed index (S.I.) (g) F1  0.03 0.39** 0.36** 0.43** 0.03*     0.01 0.14** 0.13** 0.00

5 

1.08 

F2 0.02 0.57** 0.36** 0.62** 0.9** 0.01 0.11** 0.22** 0.00

4 

0.5 

Lint percentage (L. %) F1  0.25 23.8** 18.67*

* 

26.28*

* 

14.75*

* 

0.37 10.65*

* 

7.03** 0.12

3 

1.51 

F2 33.7

0 

80.52** 18.67 61.64*

* 

654.12

** 

12.4 11.58*   31.93*

* 

4.13

4 

0.36 

Lint index (L.I.) (g) F1  0.01 1.51** 1.31** 1.63** 0.77** 0.02 0.41** 0.53** 0.00

7 

0.77 

F2 1.02 3.89** 1.31*   2.62** 34.52*

* 

0.44 0.41*   1.59** 0.14

7 

0.26 

oil % F1  0.00 1.79** 1.66** 1.7** 3.76** 0.01 0.42** 0.66** 0.01

0 

0.64 

F2 0.00 2.22** 1.66** 2.32** 3.5** 0.02 0.27** 0.9** 0.00

8 

0.3 

* and ** refer to significant if p> 0.05 and p> 0.01, respectively.  P= parents, P vs C= parents vs crosses, GCA=general 

combining ability and SCA= specific combining ability 
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Genetic components and heritability 

The half diallel analysis of Hayman method 

(Hayman 1954 a and b) provided six genetic 

statistical parameters. They are D, H1, H2, h2, F and 

E (Table 3). Several ratios were derived as given by 

method of Hayman (1954b) and Jinks (1954) to 

provide further genetic information about each trait. 

The additive component (D) reached the significant 

level of probability for all studied traits in both F1 

and F2 except Lint percentage in F2 generation. 

These results indicate that the additive gene effects 

were involved in the inheritance of these traits in 

both generations. Significant values for the 

dominance component (H1) were obtained for all 

traits in both generations and large of magnitude than 

D one, indicating that the dominance type of gene 

action was the most prevalent genetic component in 

inheritance of these traits. These results are in 

agreement with those reported by Ferreiva (1988), 

and  Khan et al. (2009). 

Highly significant values for dominance 

components associated with gene distribution (H2) 

were obtained for all traits in both generations. The 

H2 values were smaller than the H1 values for most 

traits indicating unequal allele frequency in the 

parents. These agree with findings obtained by 

Hayman (1954 b). The overall dominance effects of 

heterozygous loci (h2) proved significant for all traits 

in both generations, indicating that the dominance 

was due to heterozygosity and was unidirectional 

with appreciable heterotic effect.  

The proportion of dominant to recessive 

gene in parents KD/KR were more than unity for 

most studied characters indicating that the dominant 

alleles govern these in both generations. Meanwhile, 

the KD/KR value was less than unity for Lint 

percentage in F2, an excess of decreasing alleles 

among parental genotypes. The distributions of the 

relative frequencies of dominant versus recessive 

gene (F) were not significant lint percentage in F2 

generation. Thus, it could be concluded that an 

equality of the relative frequencies of dominant and 

recessive alleles were present in parents for studied 

traits. For other cases significant F values were 

obtained indicating a-symmetry of gene frequency 

among the parental population were detected. The 

same conclusion was obtained for proportion of 

genes with positive and negative effects by H2/4H1. 

The weighted measure of average degree of 

dominance (H1/D)0.5 exceeded unity for all studied 

traits in both generations, indicating that presence of 

over dominance for these traits. Consequently, 

selection for any of these traits in the early 

segregating generations will be of little use.  

Heritability estimates in both broad and 

narrow sense for the studied attributes were 

computed according to Mather and Jinks (1971) In 

addition, the computed t2 was low and not significant 

for most traits as shown in Table 3. High values for 

heritability in broad sense were obtained for all traits, 

revealing that most phenotypic variability in each 

trait was due to genetic causes. High heritability 

values in broad sense along with medium or low ones 

in narrow sense were exhibited in both generations, 

indicating that most genetic variances were due to 

non-additive genetic effects. These finding support a 

forementioned results on genetic components in 

which H1 estimates played a greater role in the 

inheritance of these characters. Therefore, the bulk 

method program for improving such traits might be 

promising. Murtaza et al., (2002), Basal and Turgut 

(2003), Murtaza et al. (2006) 

 

Table 3. Hayman's analysis for all studied traits in F1 and F2 generations. 

  Com

ponent 

Boll weight 

(B.W.) (g) 

Seed cotton yield 

(S.C.Y.) (g/p.) 

Lint yield 

(L.Y.) (gp.) 

Seed index 

(S.I.) (g) 

Lint 

percentage 

(L. %) 

Lint index 

(L.I.) (g) 

oil 

% 

F1 

D 0.02* 86.35** 18.01** 0.12** 6.10** 0.43** 0.5

5** 

H1 0.20* 467.93** 118.09** 0.56* 30.01** 2.41** 2.6

7** 

H2 0.15* 385.07** 96.71** 0.43* 24.54** 1.77* 2.3

0** 

h2 0.008* 0.28* 0.48** 0.009* 3.12** 0.16* 0.8

1** 

F 0.05** 6.39** 0.65* 0.16** 5.20** 0.79** 0.7

3** 

E 0.001 1.13 0.17 0.001 0.12 0.01 0.0

01 

(H1/D) 

0.5 
3.09 2.33 2.56 2.21 2.22 2.37 2.1

9 
H2/4H1 0.19 0.21 0.20 0.19 0.20 0.18 0.2

2 



Genetic Analysis in The F1 And F2  Cotton Generations Of  Diallel Crosses      33 

 

Annals of Agric. Sci., Moshtohor, Vol. 61 (1) 2023 

KD/Kr 2.29 1.03 1.01 1.95 1.48 2.26 1.8

6 

R 0.37 -0.21 -0.14 0.66 0.34 0.64 -

0.5

1 

r2 0.14 0.04 0.02 0.44 0.12 0.41 0.2

6 

h (b.s) 0.92 0.99 0.99 0.97 0.98 0.99 0.9

9 

h(n.s) 0.20 0.46 0.44 0.27 0.34 0.24 0.1

4 

t2 2.91 0.01 0.35 1.17 0.73 0.03 0.0

8 

b -0.15 0.38 0.34 0.18 0.28 0.44 0.1

1 

F2 

D 0.02* 86.12** 17.26** 0.12** 1.75 0.28* 0.5

5* 

H1 0.06** 462.01** 131.20** 0.93** 95.01** 4.99* 3.8

0** 

H2 0.05** 397.11** 114.52** 0.71** 91.09** 4.46** 3.0

7** 

h2 0.09** 105.34** 80.67** 0.19** 138.84** 7.37** 0.7

5** 

F 0.04** 23.49** 6.35** 0.25** 0.21 0.57** 1.1

1** 

E 0.0001 1.36 0.93 0.0001 4.47 0.16 0.0

1 

(H1/D) 

0.5 

1.66 2.32 2.76 2.83 7.37 4.22 2.6

4 

H2/4H

1 

0.19 0.21 0.22 0.19 0.24 0.22 0.2

0 

KD/Kr 2.89 1.13 1.14 2.21 0.98 1.64 2.2

5 

h (b.s) 0.87 0.99 0.98 0.98 0.85 0.89 0.9

9 

h(n.s) 0.07 0.39 0.32 0.19 0.10 0.08 0.1

0 

r 0.85 -0.17 0.27 0.79 0.76 0.93 0.7

6 

r2 0.72 0.03 0.07 0.62 0.58 0.86 0.5

8 

t2 10.51 0.02 0.01 1.61 0.03 0.25 1.9

6 

b 0.14 0.32 0.10 0.35 0.61 1.01 -

0.1

8 

* p> 0.05; ** p> 0.01 

Where: E= the expected environmental component of variation, D= Variation due to additive effect, F= Refers 

to relative frequencies of dominant Vs recessive genes in the parents, H1 = component of variation due to 

dominance effects, H2 = Component of variation due to non-additive effects, h2= Overall dominance gene 

effects of the heterozygous loci in all crosses, (H1/D)0.5 = mean degree of dominance at each locus over all loc, 

H2/4H1 = measures the average frequency of positive versus negative allels at loci exhibiting dominance, 

KD/KR = the ratio of total number of dominant to receive allels in the parents, h2 (b.s) = broad sense heritability 

and h2 (ns) = narrow sense heritability. 

 

Graphical (wr/vr) analysis. 

Graphical presentation (Vr,Wr) of different 

traits in both generations are given in Figures from 1 

to 7. The regression coefficient significantly differed 

from zero but not from unity for F1 and in F2, 

indicating that the genetic system could be deduced 

to be additive without the complication of non-allelic 

interaction. For the other cases, regression slope 
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differed from unity, indicating that a complementary 

type of epistasis was involved. 

The regression line passed through the 

origin in boll weight in both generations, seed index, 

lint percentage and oil% in F1, revealed a presence 

of complete dominance. Meanwhile, it intersects the 

Wr axis above the origin in lint yield and oil% in F2, 

reflecting partial dominance. The presence of over 

dominance, however, was obtained from computing 

the ratio of H1 to D for these cases (Table 3). This 

contradiction between the two types of analysis 

might be an expected result of the presence of 

complementary type of non-allelic interaction which 

inflated the ratios of H1 to D and distorted the Vr,Wr 

(Hayman 1954 b and Mather and Jinks 1971). 

However, the regression line intersected the Wr 

below the point of origin in the remaining cases, 

indicating an over dominance in the inheritance of 

these cases. The array points scattered along the 

regression line for all traits in both generations 

indicating genetic diversity among the parents. The 

low magnitude of correlation coefficient between 

parental mean (Yr) and the (Wr+Vr) might be due to 

a presence of nonallelic interaction in some parental 

genotypes. 

The rank of parents according to their 

average values and the degree of dominance in the 

studied traits in F1 and F2 generations are presented 

in table 4. 

The parent no 1 showed high values for all 

studied traits followed by no 4 for boll weight and 

lint yield, no 3 for seed cotton yield and no 6 for seed 

index, lint percentage, lint index and oil% (Table 4).  

The P4 and P3 for boll weight, P1 and P2 

for seed cotton yield and lint yield in both 

generations, P5 for seed index in both generation in 

both generation, P5 and P6 for lint percentage in F1 

and F2, respectively, P2 and P3 for lint index in F1 

and F2, respectively and P5 and P6 for oil% in F1 

and F2, respectively included largest number of 

recessive genes for these cases (Table 4) and Fig 

(1:8) . On the other hand, P1 , P5, P5, P1, P2, P5, P2 

in F1 and P2, P5, P5, P2, P5, P6 and P4 in F2 for boll 

weight, seed cotton yield, lint yield, seed index, lint 

index and oil% , respectively seemed to have the 

highest number of recessive genes (Table 4) and Fig 

(1:8).  

Table 4. The sequence of parents according to their average values and the degree of dominance in the studied 

traits in F1 and F2 generations 

Traits Sequence of parents 

according to average 

traits 

 higher → lower 

F1 F2 

Sequence of parents 

according to the degree 

of dominance 

 dominant → recessive 

Sequence of parents 

according to the degree 

of dominance 

 dominant → recessive 

Boll weight (B.W.) P1, P4, P3, P6, P2, P5 P4,P3,P5,P2,P6,P1 P4,P3,P6,P1,P5,P2 

Seed cotton yield (S.C.Y.)  P1, P3, P4, P5, P6, P2 P2,P1,P4,P3,P6,P5 P2,P1,P3,P6,P4,P5 

Lint yield (L.Y.)  P1, P4, P3, P6, P5, P2 P2,P1,P4,P3,P6,P5 P1,P2,P3,P4,P6,P5 

Seed index (S.I.)  P1, P6, P5, P2, P3, P4 P5,P4,P2,P6,P3,P1 P5,P6,P4,P1,P3,P2 

Lint percentage (L. %) P1, P6, P4, P3, P5, P2 P5,P3,P1,P4,P6,P2 P6,P2,P4,P1,P3,P5 

Lint index (L.I.)  P1, P6, P4, P5, P3, P2 P2,P6,P4,P3,P1,P5 P3,P5,P2,P1,P4,P6 

oil % P1, P6, P2, P3, P5, P4 P5,P6,P3,P4,P1,P2 P6,P3,P2,P1,P5,P4 
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                      Fig 1. Wr/Vr graph for boll weight in F1 and F2 generations. 

 

 
Fig 2. Wr/Vr graph for seed cotton yield in F1 and F2 generations. 

 

_____ 
●Pi   the F1 generation 

........xPi   the F2 generation 

_____ 
●Pi   the F1 generation 

........xPi   the F2 generation 
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Fig 3. Wr/Vr graph for lint yield in F1 and F2 generations. 

 

 

 

 
Fig 4. Wr/Vr graph for  seed index in F1 and F2 generations. 
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Fig 5. Wr/Vr graph for lint percentage in F1 and F2 generations. 

 
Fig 6. Wr/Vr graph for lint index in F1 and F2 generations. 
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Fig 7. Wr/Vr graph for oil % in F1 and F2 generations. 

 

 

References 

 
Abd El Samad H.S., A.A. El Hosary, El.S. M.H. 

Shokr, M.E. El-Badawy, A.E.M. Eissa and 

A.A.A. El Hosary (2017). Selecting high yield 

and quality cotton genotypes using phenotypic 

and genotypic stability statistics. Egypt. J. Plant 

Breed. 21(5):642-653 

Ahmed ,S;M.Z. lgbal , A.Hussain , A. Sadiq and A. 

Jabbar . (2003). Gene action and heritability 

studies in cotton Gossypium hirsutum L. 

J.Bio.Sci. 3(4) :443-450 . 

Basal ,H. and I. Turgut .(2003). Heterosis and 

combining ability for yield components and 

fiber quality parameters in half dillel cotton . 

Gosssypium hirsutum L. population . Turkish J. 

Agri. 27 (4) : 207-212 .  

El Hosary A.A.A. (2020) Estimation of gene action 

and heterosis in F1 and F2 diallel crosses 

among seven genotypes of field bean. J. of plant 

production, Mansoura Univ. 11 (12): 1383-

1391. 

Ferreiva , P.E.(1988). New look at jinks – Hayman s 

method for the estimation of genetical 

components in diallel crosses . Heredity 60 : 

347-353 .   

Hayman ,B.I.(1954). The analysis of variance of 

diallel tubles Biometeries 10 :235-244 .  

Hayman, B. I. (1954a). The analysis of variance of 

diallel tables. Biometrics 10: 235-244. 

Hayman, B. I. (1954b). The theory and analysis of 

diallel crosses. Genetics 39: 789-809.  

Iqbal , M ; M.A. Chang and M.Z.Iqbal .(2003). 

Breeding behavior effect for yield its 

components and fiber quality in intraspecific 

cross of cotton Gossypium hirsutum L. One line 

J. Bio. Sci. 4. 451:459 .    

Jinks, J. L. (1954). The analysis of continuous varation 

in a diallel cross of Nicotiana rustica varieties. 

Genetics 39: 767-788. 

Khan , N.U.; G.Hassan , K.B. Marwat , F.S.Batool 

,K.Makhdoom , I.Khan and W.Ahamd .(2009). 

Genetic variability and  heritability in upland 

cotton , Pak.J.Bot. 41 (4) : 1695-1705 . 

Khan , N.U; G.Hassan  , M.B.Kumbhar , A. Parveen 

, UM-E-Alman, W.Ahmad ,S.A.Shah, and 

S.Ahmed .(2007). Gene action of seed  traits 

and oil content in upland cotton Gossypium 

hirsutum L. Sabrao J . Breeding and genetic 39 

(1) :17-29 .  

_____ 
●Pi   the F1 generation 

........xPi   the F2 generation 



Genetic Analysis In The F1 And F2  Cotton Generations Of Diallel Crosses      39 

 

Annals of Agric. Sci., Moshtohor, Vol. 61 (1) 2023 

Mather, K. and J.L. Jinks (1971). Biometrical 

Genetics. (2nd ed.), Chapman and Hall Ltd. 

London.  

Murtaza , N .(2005). Study of gene effect for boll 

number , boll weight and seed index in cotton . 

J.Cent .Eur . Agri . 6 (3) : 255 – 256 .  

Murtaza , N ; A.A.Khan and A.Qayyum .(2002). 

Estimation of genetic parameters and gene 

action for yield of seed cotton and lint perecent 

in Gossypium hirsutum L. J.res. Sci. 13(2) : 1-

15 .  

Murtaza , N., M.Kitaoka and G. M. Ali.(2006). 

Genetic differentiation of cotton cultivars by 

poly acrylamide gel electorphoresis . J .cent . 

Europe . Agric . 6 :69-76 .  

Sedhom AS., M.E.M. EL-Badawy, A.A.A.El  

Hosary, M.S. Abd El-Latif, A.M.S. Rady, 

M.M.A. Moustafa, S.A. Mohamed, O.A.M. 

Badr, S.A. Abo-Marzoka, K.A. Baiumy and 

M.M. El-Nahas(2021) Molecular markers and 

GGE biplot analysis for selecting higher-yield 

and drought-tolerant maize hybrids. Agronomy 

Journal,1–15. 

Subhan , M ; m.Qasim , R ; U.D. Ahmad , M.U.Khan 

M.A.Khan and M.A. Khan .( 2002). Combining 

ability for yield and its component in upland 

cotton . Asian J . Pl. Sci . 1(7) : 519 – 522 .  

Verhalen, I.M. and J.C. Murray (1969). A diallel 

analysis of several fiber property traits in 

upland cotton (Gossypium hirsutum L.) Crop 

Sci. (9): 311-315. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



40                 H. S. Abd El Samad et al .  

Annals of Agric. Sci., Moshtohor, Vol. 61 (1) 2023 

 التحليل الوراثى للجيل الاول و الثانى فى الهجن التبادلية للقطن 
    حسين س لامه عبد الصمد1 , على عبد المقصود الحصرى 2,محمود الزعبلاوى البدوى 2, انور عيسي  مسعود عيسى 1 

 مصر  –مركز البحوث الزراعية  الجيزة   – القطنمعهد بحوث  – تربية القطنقسم بحوث  -1
 جامعة بنها   –كلية الزراعة  –قسم المحاصيل  -2

 
تررت الوصرر     ررج ا  هجررين  ررج الجيرر  ا ا  15 ا تررت تيرر  ن نصررد ئاىرررى القطررن  ررل  رر    باينررة  ررنتراكيررو اثاة ررة  تستة طررر  بين تهجين  ال  اجرى 

 1954هررانمن  بطر قررة لفعرر  الجينررجال ثاة ة  ل تصم ت القطا ات العشرر اى ة اليا  ررة بررثرا   رررثات. تررت تقرر ير ا  التراكيوجم ع    ق متا .  الجي  الثانج
قرر ت التبرراين اي ررا ل ا رر   ررن اأن  ,ل فع  الجينررج المفرر ا ا الىرر ائى لجم ررع الصررفات ق ت  عن  ة . أظهرت النتاىج اج ئ  لجم ع الصفات الم ثاسة

 مررا نشررير الررج ان التيرررثات ا لي  ررة  يرررر  H1ا ررر   ررن  H2قرر ت التبرراين الىرر ائي  مررا يرر     ررج أهم رررة التبرراين الىرر ائي  ررل ت ث ثهررا .  مررا ان قرر ت 
ال ح ة لجم ع الصررفات الم ثاسررة  ررل  ررر الجي ررين    مررا نشررير  لررج اجرر ئ   منررة   ررج هرر ه  ( D) H1 /0.5تجاا   ت سط ئثجة الى ائه .  تىاا ة ف ه

تررت  تجرراا   ت سررط ئثجررة الىرر ائه  ال حرر ة لجم ررع الصررفات الم ثاسررة  ررل  ررر الجي ررين    مررا نشررير  لررج اجرر ئ  رر   سرر ائه لهرر ه الصررفات.  الصررفات. 
ال اسررع لجم ررع الصررفات    مررا يرر     ررج أن  علررت التبرراين اللرراهري  ررل  رر   ررفة ثاجررع الررج التبرراين  الوص     ج ق ت  ال ة ل يفاءة ال ثاة ررة بالمرر ى

 مررا نشررير  لررج أن  علررت التباينررات الجين ررة  ,الرر ثاةل. ا تررت الوصرر     ررج قرر ت  فرراءة اثاة ررة  ت سررطة أا  نيففررة بررالمعنج الفرري   ررل  ررر الجي ررين 
 ا ل ررا الأرر اث انىرربة  ئليرر  ا  ررج  ررر الجي ررين الأ رر   ررل ا ن ال رر  نقطررة  أررر   رراثا  كانررت بىررأو ترر ةيرات اثاة ررة  ير فرر فة.  رران  ررط ا نورر اث 

الأ رر   ررل  وصرر   ا ل ررا  انىرربة الز ررت  ررل  رر    Wrنقطع  ط ا نو اث  و ث  تا ه. بينمااج ئ س ائة  الجي  ا ا   ما ي   انىبة الز ت  ل  
ع, الثررانج , الجيرر  الثررانج    مررا نع رره الىرر ائه الجزى ررة.  رران ا ن الرابررع, الثررانج, الثررانج, اليررا ه, الثررانج ا اليررا ه  ررج الجيرر  ا ا  ا ا ن الرابرر 

أرر اث,  وصرر   ا ل ررا , ئليرر  الأرر ثه,  عا رر  الشررعر ا ا ا , اليا ه, الىائس, الثالث ا الىائس  ج الجيرر  الثررانج لصررفات ا ن ال رر  ه,  وصرر   ال
 نىبة الز ت   ج الترتيو توت ى   ج ا  ج الق ت ل جينات الىاى ة. 

 


