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A b s t r a c t K e y w o r d s 

The estimate of genotypic correlation coefficients in general higher than their 
corresponding phenotypic correlations indicating strong inherent association among 
the traits. Pod yield  per  plant  had significant positive association with days to 50 per 
cent flowering, days to maturity, number of well-filled and mature pods per plant,  
shelling per cent, sound mature kernel per cent, 100-kernel weight, protein per cent and 
kernel yield per plant. These characters can be considered as criteria for selection for 
higher yield, as these were mutually and directly associated with pod yield. The kernel 
yield per plant exhibited significant and positive association  with  number of 
secondary branches per plant,  number of  well  filled  and  mature pods per plant,  
shelling per cent, 100-kernel weight, and protein per cent.  The maximum positive 
direct effect contribution to pod yield per plant was from kernel yield per plant 
followed by days to 50 per cent flowering, 100-kernel weight. The direct effects of dry 
haulms yield per plant, protein per cent, days to maturity, number of well-filled and 
mature pods per plant, number of primary branches per plant and oil per cent were 
found to be positive kernel yield per plant had maximum positive direct effect on pod 
yield per plant indicating kernel yield is the important yield contributing character. The 
high direct effect of pods per plant was appeared to be the main factor for its strong 
positive correlation with pod yield. Hence, a direct selection for this trait would be 
effective. 
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Introduction  

Pod yield in groundnut (Arachis hypogaea L.) is a 
complex and depends upon the interplay of number of 
components attributes. A clear picture of contribution of 
each component is the final expression of character 
would emerge through the study of correlation and 
causation of path concept revealing different ways in 

which component attributes influence the complex traits. 
In order to achieve the goal of increased production by 
increasing the yield potential of crop, knowledge of 
direction and magnitude of association between various 
traits is essential for plant breeders.  Understanding the 
relationships among yield and yield components is of 
paramount importance for making the best use of these 
relationships in selection. The correlation coefficient 
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may be confounded with indirect effect due to common 
association inherent in trait interrelationships. Therefore 
information derived from the correlation coefficients can 
be augmented by partitioning correlations into direct and 
indirect effects by path coefficient analysis. Accordingly, 
the present investigation was aimed to study the 
association of pod yield and its component traits in the 
crosses of F2 generation in groundnut.

  

Materials and methods  

The experimental material comprised of twenty eight F2 

crosses. All the twenty-eight F2s were evaluated at 
Agricultural Research Station, Tirupati (Andhra 
Pradesh), India under irrigated conditions during rabi 
2009. All the twenty eight F2s were randomized in each 
replication and were raised in three rows of 3.0 m length 
with a spacing of 22.5 × 10 cm. Thirty random plants per 
replication were sampled for recording observations from 
each cross and replication and their mean values were 
used. The experiment was conducted in a red sandy loam 
soil with a neutral pH, low in organic carbon. 
Recommended agronomic and plant protection measures 
were adopted for the conduct of experiment.   

The data were recorded for fifteen quantitative traits viz., 
days to 50% flowering, days to maturity, plant height, 
number of primary branches per plant, number of 
secondary branches per plant, number of well-filled and 
mature pods per plant, shelling per cent, sound mature 
kernel per cent, 100-kernel weight, dry haulm weight per 
plant, harvest index, oil per cent, protein content, kernel 
yield per plant and pod yield per plant. Genotypic and 
phenotypic correlation coefficients were calculated 
among the genotypes using the formulae suggested by 
Al-Jibouri et al. (1958). Path coefficient analysis was 
carried out by using phenotypic and genotypic 
correlation coefficients as per the method suggested by 
Dewey and Lu (1959).  

Results and discussion   

Characters association  

The association studies provide reliable information on 
nature and extent of relationship between different 
characters.  The information on the association between 
traits of the economic worth is of great value to the plant 
breeders as it will help in assessing the scope of 
simultaneous improvement of two or more characters.  
Hence, understanding of the inter-relationships of 

characters with yield and among themselves will be of 
great value in any crop improvement programme. Yield 
is a highly complex character and polygenic nature 
which is influenced by the environment.  Hence, the 
study of inter-association is essential to understand the 
relationship of simple traits with complex yield 
contributing traits.  These relationships may be positive 
or negative.    

In the present study, genotypic correlations were higher 
than phenotypic correlations for most of the characters 
F2's. These indicate that the strong inherent association 
between the characters governed largely by genetic 
causes and reduced by environmental forces. The 
environment and genotype x environment interaction 
played a major role in determining these associations 
between the characters.  

The correlation coefficients worked-out for yield and its 
components in F2 generation evaluated during rabi, 2009 
are furnished in Table 1. Pod yield  per  plant  had 
significant positive association with days to 50 per cent 
flowering, days to maturity, number of well-filled and 
mature pods per plant,   shelling per cent, sound mature 
kernel per cent, 100-kernel weight, protein per cent and 
kernel yield per plant. The relationship of pod yield per 
plant      with oil per cent was significant and negative 
while it s association with other characters viz., dry 
haulms yield per plant was found to be positive but non-
significant (Table 2). On contrary it had non-significant 
and negative correlation with number of primary 
branches per plant and harvest index. These characters 
can be considered as criteria for selection for higher 
yield, as these were mutually and directly associated with 
pod yield. Similar results were obtained by Jonah et al. 
(2010) and Korat et al. (2010).  

The kernel yield per plant exhibited significant and 
positive association  with  number of secondary branches 
per plant,  number of  well  filled  and  mature pods per 
plant,  shelling per cent, 100-kernel weight, and protein 
per cent. Its relationship with oil per cent was found to be 
non-significant and positive, while it had significant 
negative association with harvest index and non-
significant and negative association with days to 
maturity, plant height, number of primary branches per 
plant and dry haulms yield per plant.   

Days to 50 per cent flowering  possessed significant and 
positive association with days to maturity), plant height, 
number of primary branches per plant, number of 
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secondary branches per plant, and dry haulms yield per 
plant, while it had significant negative relationship with 
shelling per cent and oil per cent. Days to 50 per cent 
flowering  expressed non-significant and negative 
association with number of well-filled and mature pods 
per plant, sound mature kernel per cent and protein per 
cent, while it had non-significant and positive association 
with harvest index.  

The association of days to maturity with days to 50 per 
cent flowering, plant height, number of primary branches 
per plant, number of secondary branches per plant, dry 
haulms yield per plant  and harvest index was found to 
be significant and positive, while its  significant  and  
negative  association was  observed  with  shelling per 
cent and oil  per cent. On contrary, it displayed non-
significant negative association with number of well-
filled and mature pods per plant, sound mature kernel per 
cent, protein per cent and kernel yield per plant and non 
significant positive association was observed with 100-
kernel weight.  

The association between plant height and number of 
primary branches per plant, number of secondary 
branches per plant, dry haulms yield per plant and 
harvest index was found to be significant and positive. It 
possessed significant and negative association with 
harvest index (rg = -0.5822), specific leaf weight, shelling 
per plant and oil per cent, it had weak positive 
relationship with number of well-filled and mature pods 
per plant, it s non-significant and negative association 
was observed with protein per cent. The association of 
number of primary branches per plant with number of 
secondary branches per plant, transpiration rate, dry 
haulms yield per plant and harvest index was highly 
significant and positive, whereas it s correlation with 
shelling per cent, sound mature kernel per cent, 100-
kernel weight  and oil per cent was significant  and 
negative. The relationship between number of primary 
branches per plant and protein per cent   was weak and 
positive and with number of well-filled and mature pods 
per plant is non-significant and negative. Number of 
secondary branches per plant possessed significant and 
positive association with dry haulms yield per plant, 
harvest index and protein per cent, while it had non-
significant positive relationship with  sound mature 
kernel per cent. Significant negative association was 
found with shelling per cent, 100-kernel weight and oil 
per cent. On contrary, it displayed non-significant 
negative association with number of well-filled and 
mature pods per plant.  

Number of well-filled and mature pods per plant 
established a significant and positive relationship with 
dry haulms yield per plant  and non-significant and 
positive association of it with shelling per cent, 100-
kernel weight, harvest index, oil per cent and protein per 
cent indicating the positive linear relationship of these 
characters with kernel yield. The results indicate that 
with the improvement in these characters improvement 
in pod yield can be achieved.  Similar kind of positive 
significant association of kernel yield with mature pods 
per plant were also reported by Jayalakshmi et al. (2000), 
Venkataravana et al. (2000), Venkataramana (2001), 
Makhan Lal et al. (2003), Trivikrama Reddy (2003), 
Hemanth Kumar (2004) and Lakshmidevamma et al. 
(2004), Abraham (1990), and Venkateswarlu (2007). It 
also expressed non-significant negative relation with 
sound mature kernel per cent.  Shelling per cent 
expressed significant and positive association with  sound 
mature kernel per cent, 100-kernel weight and oil per cent, 
while its association with dry haulms yield per plant and 
harvest index was significant and negative and non-
significant  and  negative  correlation  with  protein        
per cent.    

The relationship of sound mature kernel per cent with 
protein per cent was significant and positive, while it s 
association with other characters viz., 100-kernel weight 
and oil per cent was found to be positive but non-
significant. These results were confirmed with the 
findings of Sumathi and Muralidharan (2009). On 
contrary negative correlation of 100-kernel weight with 
protein content was reported by Johar Singh and 
Mohinder Singh (2001). Dry haulms yield per plant and 
harvest index registered negative non-significant 
association with sound mature kernel per cent. Hundred 
kernel weight established a significant and positive 
relationship with protein per cent and significant 
negative relationship with oil per cent.   

On contrary, its negative direct effect was through plant 
height, number of secondary branches per plant, shelling 
per cent, 100-kernel weight, harvest index, oil per cent 
and kernel yield per plant. Number of secondary 
branches per plant exhibited positive indirect effect days 
to 50 per cent flowering, days to maturity, number of 
primary branches per plant, sound mature kernel per 
cent, dry haulms yield per plant, and protein per cent and 
negative indirect effect through plant height, number of 
well-filled and mature pods per plant, shelling per cent, 
100-kernel weight, harvest index, oil per cent and kernel 
yield per plant.  
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Table 1. Phenotypic (P) and genotypic (G) correlation coefficients among yield and yield component characters in F2 generation in groundnut. 
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Table  2. Changes in character association in F2 generation in groundnut. 

S. No. Association between the character Association in F2 s 

I Days to 50 per cent flowering with 
1 Plant height Positive significant 
2 Number of primary branches per plant Positive significant 
3 Number of secondary branches per plant Positive significant 
4 Shelling per cent Negative significant 
5 Sound mature kernel per cent Negative non-significant 
6 100 -kernel weight Positive non-significant 
7 Harvest index Positive non-significant 
8 Oil per cent Negative significant 
9 Protein per cent Negative non-significant 

10 Kernel yield per plant Positive non-significant 
11 Pod yield per plant Positive significant 
II Days to maturity with 
1 Number of secondary branches per plant Positive significant 
2 Shelling per cent Negative significant 
3 Sound mature kernel per cent Negative non-significant 
4 100 -kernel weight Positive non-significant 
5 Harvest index Positive significant 
6 Oil per cent Negative significant 
7 Protein per cent Negative non-significant 
8 Kernel yield per plant Negative non-significant 
9 Pod yield per plant Positive significant 

III Plant height with 
1 Number of primary branches per plant Positive significant 
2 Number well-filled and  mature pods per plant Positive non-significant 
3 Shelling per cent Negative significant 
4 Sound mature kernel per cent Positive non-significant 
5 100 -kernel weight Positive non-significant 
6 Dry haulms yield per plant Positive significant 
7 Harvest index Positive significant 
8 Oil per cent Negative significant 
9 Protein per cent Positive non-significant 

10 Kernel yield per plant Negative non-significant 
11 Pod yield per plant Positive non-significant 
IV Number of primary branches per plant with 
1 Number of secondary branches per plant Positive significant 
2 Shelling per cent Negative significant 
3 Sound mature kernel per cent Negative significant 
4 100 -kernel weight Negative significant 
5 Oil per cent Negative significant 
6 Protein per cent Positive non-significant 
7 Kernel yield per plant Negative non-significant 
8 Pod yield per plant Negative non-significant 
V Number of secondary branches per plant with  
1 Number well-filled and  mature pods per plant Negative non-significant 
2 Shelling per cent Negative significant 
3 100 -kernel weight Negative significant 
4 Harvest index Positive significant 
5 Oil per cent Negative significant 
6 Protein per cent Positive significant 
7 Kernel yield per plant Negative significant 
8 Pod yield per plant Negative non-significant 
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S. No. Association between the character Association in F2 s 

VI Number well-filled and  mature pods per plant with 
1 Shelling per cent Positive non-significant 
2 Sound mature kernel per cent Negative non-significant 
3 Dry haulms yield per plant Positive significant 
4 Harvest index Positive non-significant 
5 Oil per cent Positive non-significant 
6 Protein per cent Positive non-significant 

VII Shelling per cent with 
1 Sound mature kernel per cent Positive significant 
2 Dry haulms yield per plant Negative significant 
3 Harvest index Negative significant 
4 Oil per cent Positive significant 
5 Kernel yield per plant Positive significant 
6 Pod yield per plant Positive significant 

VIII Sound mature kernel per cent with 
1 100 -kernel weight Positive non-significant 
2 Dry haulms yield per plant Negative non-significant 
3 Harvest index Negative non-significant 
4 Oil per cent Positive non-significant 
5 Kernel yield per plant Positive non-significant 
6 Pod yield per plant Positive significant 
7 100 -kernel weight  Positive non-significant 
8 Harvest index Positive non-significant 
9 Protein per cent Positive significant 

IX Dry haulms yield per plant with 
1 Harvest index Positive significant 
2 Oil per cent Negative significant 
3 Kernel yield per plant Negative significant 
4 Pod yield per plant Positive non-significant 
X Harvest index with 
1 Protein per cent Negative significant 
2 Kernel yield per plant Negative significant 
3 Pod yield per plant Negative non-significant 

XI Oil per cent with 
1 Protein per cent Negative significant 
2 Kernel yield per plant Positive non-significant 
3 Pod yield per plant Negative significant 

XII Protein per cent with    
1 Pod yield per plant Positive significant 

 

The character number of well-filled and mature pods 
per plant had positive indirect effect through shelling 
per cent, sound mature kernel per cent, 100-kernel 
weight,   harvest index, oil per cent, protein per cent 
and kernel yield per plant and negative indirect effect 
through days to 50 per cent flowering, days to maturity, 
plant height, number of primary branches per plant, 
number of secondary branches per plant and harvest 
index.   

Shelling per cent showed positive indirect effect 
through plant height, number of secondary branches per 

plant, 100-kernel weight, harvest index, oil per cent and 
kernel yield per plant. Earlier Korat et al. (2010) 
reported that harvest index and 100- kernel weight were 
identified as the most important yield contributing 
characters. Similar kinds of findings were also reported 
by Azad and Hamid (2000), Siddiquet et al. (2006), 
Parameswarappa et al. (2008) and Vaithiyalingan et al. 
(2010). But days to 50 per cent flowering, days to 
maturity,  number of primary branches per plant,  
number of well-filled and mature pods per plant,  sound 
mature kernel per cent,  dry haulms yield per plant and  
protein per cent it showed negative indirect effect. 
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Table 3. Path coefficients for pod yield and its components in F2 generation in groundnut. 
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Sound mature kernel per cent exhibited positive indirect 
effect through plant height, number of primary branches 
per plant, number of well-filled and mature pods per 
plant, shelling per cent, 100-kernel weight,   harvest 
index, oil per cent, protein per cent and kernel yield per 
plant and negative direct effect through days to 50 per 
cent flowering, days to maturity, number of primary 
branches per plant and dry haulms yield per plant. The 
character hundred kernel weight had positive indirect 
effect through days to maturity, plant height, number of 
secondary branches per plant, shelling per cent, harvest 
index, protein per cent and kernel yield per plant and 
negative indirect effect through days to 50 per cent 
flowering, number of primary branches per plant number 
of well-filled and mature pods per plant, dry haulms 
yield per plant and oil per cent.  

Dry haulms yield per plant had a positive indirect effect 
through days to 50 per cent flowering, days to maturity, 
number of primary branches per plant, sound mature 
kernel per cent, and protein per cent and negative indirect 
effect through plant height, number of secondary 
branches per plant, number of well-filled and mature 
pods per plant, shelling per cent, 100-kernel weight, 
harvest index, oil per cent and kernel yield per plant. 
Harvest index had positive indirect effect through days to 
50 per cent flowering, days to maturity, number of 
primary branches per plant, sound mature kernel per 
cent, and dry haulms yield per plant and negative indirect 
effect through plant height, number of secondary 
branches per plant, number of well-filled and mature 
pods per plant, shelling per cent, 100-kernel weight, 
harvest index, oil per cent and kernel yield per plant.  

Oil per cent had a positive indirect effect through plant 
height, number of primary branches per plant,   
shelling per cent, harvest index and kernel yield per 
plant and negative indirect effect days to 50 per cent 
flowering, days to maturity, number of primary 
branches per plant, number of well-filled and mature 
pods per plant, sound mature kernel per cent, 100-
kernel weight, dry haulms yield per plant and kernel 
yield per plant. The character protein per cent had 
positive indirect effect through number of primary 
branches per plant, 100-kernel weight, dry haulms 
yield per plant, harvest index and kernel yield per 
plant and negative indirect effect through days to 50 
per cent flowering, days to maturity, plant height, 
number of secondary branches per plant, number of 
well-filled and mature pods per plant, shelling per 
cent, sound mature kernel per cent and oil per cent. 

From the above discussion on path coefficient analysis it 
can be concluded that, kernel yield per plant and number 
of well-filled and mature pods per plant had maximum 
positive direct effect on pod yield per plant indicating 
that these traits are the important yield contributing 
characters.  
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