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Abstract: 
 
An experiment to study the additive, dominance and epistasis components of genetic variation 

was conducted during kharif 2007-08 at Botany Farm, Dr. Panjabrao Deshmukh Krishi 

Vidyapeeth, Akola. Two genotypes with extreme phenotypic selections viz., AKH-84635 (L1) and 

AKH-023B (L2) were used as female parents (testers) and were crossed to each of ten genotypes 

viz., AKH-081, AKH-053B, AKH-9312, AKH-976, AKH-9913, BBP-9, AKH-1174 , LRK-516, 

8660B, AKH-8828 used as male lines and obtained 20 F1's. Observations were recorded on 

days to 50 % flowering, plant height (cm), chlorophyll content (mg g-1), number of bolls plant-1, 

seed cotton yield plant-1, lint yield plant-1 (g), ginning out turn (%), 2.5% span length (mm), 

Micronaire value (mg inch-1), Fibre strength (g tex-1), uniformity ratio (%), maturity co-efficient 

and oil content (%). The test of epistasis indicated its presence for all characters. The maximum 

epistatic variation was contributed by the parents viz., AKH-053B, AKH-1174, 8660B, AKH-

9913, AKH-976 and LRK-516. The mean squares due to sums and differences were significant 

for all the characters studied. Both additive and dominance component were observed for all 

the characters, any how the additive component were predominant for all the characters under 

study. The parents BBP-9, AKH-9312, LRK-516, AKH-1174, 8660B, AKH-9913 were identified 

for exploitation of additive genetic component and the parents AKH-081 and AKH-8828 for 

dominance genetic components. 
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Introduction: 

 

Progress in the genetic improvement of yield in any crop depends upon the 

genetic information available on inheritance of quantitative traits i.e. yield and 

yield component characters. Therefore, knowledge of magnitude and type of 

genetic variance has a great importance for cotton breeders dealing with 

simultaneous improvement of fibre quality and lint yield. Various biometrical 
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methods have been used in the past for estimating various types of gene 

actions. In most of the mating designs, it is assumed that non-allelic 

interactions are absent where as the fact is often contrary to this assumption. 

The triple test cross analysis and the simplified triple test cross are considered 

as significant methods to estimate non allelic intraction from the plant 

breeders view point. The appropriate analysis of triple test cross and simplified 

triple test cross yields information on epistasis as well as additive and 

dominance components. Hence, an attempt was made in this study to adopt 

simplified triple test analysis method to estimate the epistasis, additive and 

dominance type of genetic component. 

 
 

Material and Method: 
 

Two genotypes with extreme phenotypic selections viz., AKH-84635 (Rajat) (L1) 

and AKH-023B (L2) were used as female parents and as testers which were 

crossed to each of ten genotypes viz., AKH-081, AKH-053B, AKH-9312, AKH- 
 
976, AKH-9913, BBP-9, AKH-1174 , LRK-516, 8660B and AKH-8828 used as 

male lines and obtained 20 F1's. The crosses along with their respective 

parents were sown in randomized complete block design replicated thrice at the 
 
Farm of Department of Agricultural Botany, PGI, Dr.P.D.K.V. Akola during 

kharif, 2006 and 2007. Data were recorded on days to 50 % flowering, plant 

height (cm), chlorophyll content (mg g-1), number of bolls plant-1, seed cotton 

yield plant-1, lint yield plant-1 (g), ginning out turn (%), 2.5% span length 
 
(mm), Micronaire value (mg inch-1), Fibre strength (g tex-1), uniformity ratio 

(%), maturity co-efficient and oil content (%). Oil content in seeds was 

estimated by Soxhlet method as suggested by Sankaran (1966), and the total 

chlorophyll content of leaves was estimated by DMSO method as suggested by 

Arnon (1949). The statistical analysis were performed for simplified triple test 

cross as per the methodology suggested by Jinks et al. (1969). 
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Result and Discussion: 
 

The data regarding test of epistasis for different characters are presented in the 

Table-1 indicating the presence of epistasis for all characters. Epistasis (L1i + 

L2i – Pi) is an important component in the inheritance of quantitative traits in 

cotton for all traits under study. Epistasis for yield and its components were 

also reported in cotton by Mehetre et al. (2003) and Singh et al. (2009). 

Estimates of individual line contribution to the epistasis comparison (L1i + L2i 
 
– Pi) are given in Table 2. The parent AKH-9312 contributed maximum epistatic 

variation for days to 50% flowering and oil content. The parent AKH-053B showed 

maximum epistatic variation for plant height and chlorophyll content. AKH-1174 

recorded maximum epistatic variation for number of bolls plant-1, ginning out 

turn, seed cotton yield and lint yield. For micronaire value 8660B showed 

maximum epistatic variation. AKH-9913 exhibited maximum epistatic variation for 

2.5% span length and uniformity ratio. The parent AKH-976 recorded maximum 

epistatic variation for fibre strength and uniformity ratio. 
 
LRK-516 showed maximum epistatic interaction for maturity co-efficient. 

According to Cockerham (1961) it is difficult to determine the most efficient 

breeding procedures when epistasis is operative. Standard hybridization and 

selection procedures should take the advantage of epistasis if it is of the 

additive and additive x additive types of epistasis. Other types of epistasis 

(additive x dominance, dominance x dominance etc.) are not fixable by selection 

under self fertilization and therefore, would not be favourable for developing 

pure line cultivators but useful in the development of hybrid varieties. The 

mean squares due to sums (L1i + L2i) and due to difference (L1i - L2i) were 

significant for all the characters studied (Table 3 and 4 respectively). The 

additive (D) and dominance (H) components presented in table 5 showed the 

predominance of additive component for all the thirteen characters studied. 

The predominance of additive component for different economic characters 

were also reported by Basal and Turgut (2005) and Singh et al. (2009). The 

data regarding estimates of individual line contribution to the additive and 
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dominance components are presented in table 6 and 7 respectively. The 

maximum additive genetic variance was contributed by the parent BBP-9 for 

days to 50% flowering, seed cotton yield and lint yield and dominance genetic 

variance for 2.5% span length, fibre strength and oil content. AKH-9312 

showed additive genetic variation for plant height, 2.5% span length, maturity 

co-efficient and oil content and showed dominance genetic variation for 

uniformity ratio. LRK-516 exhibited additive genetic variation for number of 

bolls plant-1 and maturity co-efficient which also exhibited dominance genetic 

variation for seed cotton yield and lint yield. The parent AKH-1174 showed 

maximum additive genetic variation for ginning out turn and dominance 

genetic variation for days to 50% flowering, ginning out turn and chlorophyll 

content. The parent 8660B recorded maximum additive genetic variation for 

micronaire value and maturity co-efficient and the same parent also recorded 

dominance genetic component for plant height. The parent AKH-9913 exhibited 

maximum additive genetic variation for fibre strength and uniformity ratio and 
 

AKH-053B for chlorophyll content. Similarly AKH-081 showed maximum 

dominance genetic component for maturity co-efficient and AKH-8828 for 

micronaire value. The parents with high additive genetic variation may be 

utilized in cotton breeding programme on the basis of general combining ability 

effects, and the parents with dominance genetic variation may be utilized in 

cotton hybrid breeding programme on the basis of specific combining ability 

and heterosis. 
 
Conclusion: 
 

In the present study, both additive (D) and dominance (H) component of genetic 

variation played an important role in the inheritance of characters under 

study. Therefore, it is suggested that both additive and dominance genetic 

variation can be exploited. For capitalizing the additive genetic variation, 

selective intermating in F2 generation should be followed and further 

segregating material should be carried by single seed descent method to obtain 

superior recombinant lines. The parents with maximum additive genetic 
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variation were BBP-9, AKH-9312, LRK-516, AKH-1174, 8660B, AKH-9913 for 

economic traits like seed cotton yield, lint yield, number of bolls plant-1 etc. 

and hence, may be utilized in hybridization programme. Similarly, the 

maximum dominance genetic variation were contributed by the parents AKH-

081 and AKH-8828 for fibre quality character and hence, will be exploited for 

heterosis breeding programme. 
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Table 1. Test of epistasis for different characters 
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Note : *Significant at 5%  ** Significant at 1% 
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Table 2. Estimation of individual line (Pi) contribution to the epistatsis 

comparison L1i + L2i - Pi 
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Table 3. Analysis of variance for the sums 
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Table 4. Analysis of variance for the difference  (L1i -  L2i) for different characters 
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L1i -  L2i 
            

                             

Error (Mw) 18  0.10   0.37    0.005    0.04    0.62   0.00001   0.006 

Note : *Significant at 5%  ** Significant at 1%               

Table 5. Components of genetic variation                  
                              

Sources of 
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yield plant 
-1     
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 (g)  content (mg g
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               (g)                  

 D  363161.11  11156.48    72088.39   12871.05    193.71   162864.43 
                        

 H1   21   2.71    0.29    6.31    0.153   8.07 
                       

√
H1

/D  0.0076   0.016    0.002    0.022    0.028   0.007 
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Table 6. Estimation of individual line (Pi) contribution to the additive 

comparison L1i + L2i for different characters 
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1.  AKH -  081 164.33   31.67    78.87   28.73   3.84  120.00 
                       

2.  AKH - 182.00   29.67    75.67   28.90   5.10  118.00 
  053B                       

3.  AKH - 193.00   28.33    71.21   25.07   4.72  123.33 
  9312                        

4.  AKH - 976 182.00   28.00    76.53   30.85   4.01  124.67 

5.  AKH - 186.67   30.00    84.72   36.77   4.55  122.00 

  9913                        

6.  BBP - 9 185.67   35.00    86.13   39.28   4.22  127.33 
                       

7.  AKH - 165.67   34.00    85.54   36.77   4.42  117.00 

  1174                        

8.  LRK - 516 170.33   35.67    82.46   37.42   3.95  118.00 
                       

9.  8660B 187.67   33.33    85.44   39.27   3.38  119.00 
                       

10.  AKH - 190.33   31.33    79.20   37.40   3.54  121.33 
  8828                        
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1.  AKH -  081  75.08  53.33    6.57   41.17   92.67  1.64   42.74 

2.  AKH -  76.70  55.03    7.10   42.60   93.00  1.64   41.89 
  053B                        

3.  AKH -  69.95  60.53    6.67   43.73   91.00  1.68   45.06 
  9312                        

4.  AKH - 976  77.27  58.90    6.37   44.17   96.00  1.66   43.22 

5.  AKH -  79.97  57.37    6.43   44.73   100.33  1.62   43.85 
  9913                        

6.  BBP - 9  72.06  53.67    7.23   42.93   97.33  1.67   44.06 

7.  AKH -  81.07  52.87    8.27   43.83   92.67  1.61   39.48 
  1174                        

8.  LRK - 516  79.74  55.43    6.53   44.17   97.67  1.68   44.19 
                      

9.  8660B  77.43  53.23    8.33   42.83   94.33  1.68   44.33 

10.  AKH -  73.69  53.50    6.90   42.80   93.67  1.66   43.57 
  8828                        
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Table 7. Estimation of individual line (Pi) contribution to the dominance 

comparison L1i - L2i for different characters 
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length 
    

ratio (%) 
  

coefficient 
 

   (%)  (µg inch
-1

)  (g tex
-1

)     (%) 
     (mm)                   

1.  AKH -  081  1.66 -0.87  0.30   0.63   -2.00    0.01   -0.58 

2.  AKH - 053B  5.59 -2.37  -0.17   -0.40   0.33    -0.02   -0.27 

3.  AKH - 9312  3.99 -6.00  0.40   0.00   1.67    0.00   -0.03 

4.  AKH - 976  0.45 -4.57  0.70   0.30   -2.67    -0.01   0.41 

5.  AKH - 9913  2.06 -6.43  0.83   -0.73   -1.00    -0.02   -1.02 

6.  BBP - 9  2.88 0.07  0.23   1.13   0.67    0.00   0.50 

7.  AKH - 1174  8.67 -2.73  0.13   -0.37   -4.00    -0.01   0.34 

8.  LRK - 516  2.38 -1.97  0.80   -0.30   -3.67    -0.02   -0.61 

9.  8660B  -0.92 -3.90  -0.13   -2.30   -0.33    0.00   -0.70 

10.  AKH - 8828  5.53 -4.10  1.23   -1.00   0.33    0.00   -1.50 
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