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Abstract— A 10×10 half diallel examination was directed on groundnut (Arachis hypogaea L.) to 

determine the quality activity and hereditary parameters of ten characteristics including half blooming, no. 

of units per plant, plant stature, collect file, case list, 100 case weight, 100 portion weight, case size, 

illnesses contamination and yield per plot. The investigations were completed in the Branch of Hereditary 

qualities and Plant Rearing, Bangladesh Farming College (BAU), Mymensingh during the trimming period 

of 2010-2011. The appraisals of quality impacts showed that criticalness of both added substance and non-

added substance change for unit size, 100 case weight and maladies disease among the characteristics and 

nearness of over strength fulfilling presumptions of diallel aside from lethargy. Be that as it may, both the 

added substance and non-added substance quality influences together significance to control of most 

quantitative attributes in the groundnut. The normal level of strength (H1/D) 1/2 (H1 = predominance 

change, D = added substance fluctuation) was higher than one, showing over strength for every one of the 

attributes. The tight sense heritability was high for half blossoming (38%), collect list (35%), unit size 

(52%), 100 case weight (35%) and yield per plot (41%) showing that extraordinary hereditary addition 

could be accomplish. 
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1. Introduction 

Groundnut (Arachis hypogoea L.) is the second most important oilseed crop in Bangladesh after 

mustard/rapeseed, with an annual production of 143,000 metric tons (AIS, 2012). Its seeds cointain 45-56% 

high quality edible oil, 25-30% protein and 20% carbohydrate together with vitamins E and B. Being a 

multipurpose crop. Breeding for improved and high yielding groundnut cultivars has been hampered by the 

lack of information on the genetics of yield and yield components (Hammons, 1973; Norden, 1973; Gibori 

et al., 1978). Wynne and Coffelt (1973) pointed out that despite the availability of methods for 

characterizing the genetic variability in self-fertilizing species, little information has been obtained on the 

various types of gene action and their relative importance in the inheritance of important traits in groundnut. 

Plant breeders are primarily concerned with the improvement of those traits which are directly or indirectly 

related to the economic values. Such traits are generally quantitative in nature and governed by several 

numbers of genes each having small effect and acting in a cumulative manner called polygenes Among the 

various biometrical tools, diallel analyses furnish useful information and identification of superior parents 

and crosses with their gene effects. It is also providing information on the nature and magnitude of genetic 

variance on which success of plant breeding. 

 

2. Materials and Methods 

The experiments were carried out in the Department of Genetics and Plant Breeding, Bangladesh 

Agricultural University, Mymensingh. The parental material consisted of ten groundnut genotypes; P1 

(Dacca-1), P2 (Zhinghabadam), P3 (BARI Chinabadam-7), P4 (J×57015-SL-1), P5 (ICGV-95063), P6 

(Binachinabadam-1), P7 (Binachinabadam-2), P8 (Binachinabadam-3), P9 (Binachinabadam-4) and P10 

(ICGV-90227). The genotypes were crossed in half diallel fashion during February to March, 2010. The F1 
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seeds of all crosses along with their 55 parents were planted in the field during 2010-2011 for evaluation in 

a randomized complete block design with three replications. A unit plots. size 1.0 m x 0.8 m. One seed was 

sown per hole at a depth of 2.5-3.0 cm. Seeds were sown at 15 cm distances within rows of 30 cm apart 

from lines. All cultural practices (soil preparation, sowing, fertilizer and cultivation) followed by 

recommended procedures. The data were recorded on 50% flowering, no. pods/plant, plant height, harvest 

index, pod size, 100pod weight, 100kernel weight, pod index, diseases infection, yield per plot. The 

experiment was used to study additive and dominant gene effect was involved in the inheritance of this 

character. The genetic components were analysis by Hayman’s approach (1954b). Genetic components 

were also shown in Morley Jones (1965) modification of Hayman’s approach. 

 

2.1 Components of genetic variance and genetic parameters 

After testing the validity of hypothesis that epistasis is absent, determination of genetic variance 

components along with allied genetic parameters, which were derived by Hayman (1954b). The genetic 

components were calculated as follows: 

 

D = VOLO – E = Variance component due to additive effects of the genes.  
H1 = VOLO + 4 VOL1 – 4WOLO1 – 4WOLO1 – (3n –2) E/n = Variance component due to dominance 
deviation 
H2 = 4 V1L1 – 4 V1L1 – 2E = proportion of positive and negative genes in the parents 
h2 = 4 (ML1 – M LO)2 – 4 (n – 1) E/n2 = Algebraic sum of dominance effects over all loci in 
heterozygous phase in all crosses 
F = 2 VOLO – 4 WOLO1 – 2 (n – 2) E/n = Mean of the covariance of additive and dominance effects 
over all the arrays 

ErrorSS  ReplicationSS 
E =   /number of replications = The expected environmental components  

df   
of variation   

Where,   

VOLO = Variance of parents 

VOL1 = Variance of the means of arrays 

V1L1 = Mean of all the array variances 

WOLO1 = Mean of all the covariance values 

(ML1 – MLO)2 = Dominance relationship  
In order to test the significance of each component: D, F, H1, H2, h2, E, the SE is calculated for each 
of them by the formula: 

 
SE = (Cs2 / n5) 0.5 

Where, s2 = 
1

 [var (Wr – Vr)]  
2 

C= a multiplier specific to each component and was calculated as follows: 
For, D = (n5 + n4) / n5 

F = (4n5 + 20n4 – 16n3 + 16n2) / n5 

H1 = (n5 + 41n4 – 12n3 + 4n2) / n5 

H2 = 36 n4 / n5 

E = n4 / n5 
 

The significance of each component was tested by t test at (n – 2) df. The calculated value of ‘t’ for 
each component was obtained dividing each component by their respective standard errors. 
The allied genetic parameters were as follows:  

(H1 / D) = Mean degree of dominance  
H2 /4H1 = Proportion of dominant genes with positive and negative effect 

4DH1 F  
.  = Proportion of dominant and recessive genes  

 4DH1 F  
h2 / H2 = Number of gene blocks exhibiting dominance  
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h2 ns = Heritability in narrow sense 
 

= D / 4  

D/4 H1/4 E F/4 
 

2.2 Morley Jones modification for diallel without reciprocal 

The analysis of variance for the complete diallel table was given by Hayman (1954b). Assuming the absence 

of reciprocal differences. Morley- Jones (1965) brought some modification of Hayman’s approach. In this 

modification as Hayman, determination of the sum of squares corresponding to additive effects (a), and on 

the assumption of no epistasis to mean dominance (b1), to additional dominance effects that can be accounted 

for genes having one allele present in only one line (b2) and to residual dominance effects (b3), is in essence 

a straight forward application of fitting constants by least squares. 

 

Morley Jones modified analysis for diallel without reciprocals is as follows: 
 

Item  df Sum of squares Mean squares 

a  n-1 1 
dev2ur 

Ma  
     

    n  2   
         

b  n(n-1)/2 b1 ss + b2 ss + b3 ss Mb 

b1  1 1   
[2X. -(n+1)X.]2 

Mb1 
    

n(n2 1) 
  

       

b2  n-1 1  dev2tr Mb2 
        

    n2    4    

b3  n(n-3)/2 Total SS- (a ss + b1 ss + b2 ss) Mb3 

Error  (r-1) (t-1) ESS    Me 

Where,          
a =  Additive effects        

b1 =  Mean dominance      

b2 =  Additional dominance effects that can be accounted for genes having one allele 
present in only one line the remaining n-1 lines being assumed to carry the same alternative 
allele (dominance deviation due to arrays).    

b3   = Residual dominance effects      

dev2 = Sum of square of deviations from the mean   

Vr = Xi + Xii        

Wr = 2(Xi. + Xii) – (n+2) Xii      
 

3. Results and Discussion 

Different components of variance were estimated using the approaches of Hayman (1954b). The application 

of this approach is based upon various assumptions viz. diploid segregation, homozygous parents, no multiple 

allelism, no reciprocal differences and independent action and distribution of non-allelic genes. Failure of any 

one of the assumptions invalidates drawn. For testing the validity of assumptions, ‘t2’ test and Wr, Vr 

regression coefficient (b) tests were employed. The hypothesis of these tests in that if the assumptions are 

satisfied, the ‘t2’ value should be non-significant and regression coefficient (b) should be significantly 

different from zero but not from unity (Jinks and Hayman, 1953). If the assumptions are not satisfied, the Wr-

Vr is plotted against Y (Mean of array) to arrive at a decision of either using transformation of scale or 

dropping some of the interacting lines or crosses for satisfying the assumptions (Hayman, 1954b). In the 

present study the assumptions were satisfied for pod size, 100 pod weight and diseases infection. A 

consequence of these assumptions to that when satisfied the homogeneity of difference between Wr and Vr is 

constant. Homogeneity of difference (Wr-Vr) while always implied by the validity of assumptions may also 

be attained in certain cases of balanced failure of these assumptions (Jinks, 1954; Hayman, 1954a). In the 

present study, homogeneity of difference (Wr-Vr) was constant as all the parents were situated along the 



M. A. Arif and B. Akash, 2019               AJAHS 

 
 

52 

 

regression line. The components of additive effect (D) and dominance effects (H1 and H2) were significant 

for pod size, 100 pod weight and diseases infection, indicating importance of both additive and non-additive 

components in the inheritance of this traits. The magnitude of dominance (H1) was significantly higher than 

additive components (D) for all the traits, indicated the presence of over-dominance for the above traits. The 

F component was non-significant for 50% flowering, no. of pods per plant, plant height, harvest index, 100 

kernel weight, pod index and yield per plot, indicating presence of equal frequency of dominant and recessive 

genes for these characters. However, for pod size, 100 pod weight and diseases infection the significant F 

component indicated unequal frequency of dominant and recessive genes. Similar genetic constant. 

Homogeneity of difference (Wr-Vr) while always implied by the validity of assumptions may also be attained 

in certain cases of balanced failure of these assumptions (Jinks, 1954; Hayman, 1954a). In the present study, 

homogeneity of difference (Wr-Vr) was constant as all the parents were situated along the regression line. 

The components of additive effect (D) and dominance effects (H1 and H2) were significant for pod size, 100 

pod weight and diseases infection, indicating importance of both additive and non-additive components in the 

inheritance of this traits. The magnitude of dominance (H1) was significantly higher than additive components 

(D) for all the traits, indicated the presence of over-dominance for the above traits. The F component was non-

significant for 50% flowering, no. of pods per plant, plant height, harvest index, 100 kernel weight, pod index 

and yield per plot, indicating presence of equal frequency of dominant and recessive genes for these characters. 

However, for pod size, 100 pod weight and diseases infection the significant F component indicated unequal 

frequency of dominant and recessive genes. Similar genetic. 
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