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ABSTRACT: A field study was undertaken in 2007 and 2008 rainy seasons in the northern Guinea 
Savanna ecology, Nigeria. The investigation was conducted with the objectives of assessing the 
efficacyy of nitrogen and poultry droppings in ameliorating the effects of Alectra parasitism on groundnut 
(Arachis hypogaea (L.)The trial was laid out in split –plot design.  Four groundnut varieties (SAMNUT-10, 
SAMNUT-11, SAMNUT-22 and Local cheds “Kampala” were assigned to the main plots.  Three nitrogen 
levels (0,25, 50KgNha

-1
) and three rates of poultry droppings (0. 2.5 , 5.0 tonnes ha

-1
) were combined in 

factorial lay in the sub-plots. These were replicated thrice. The path analysis showed that number of 
pods plant

-1
 gave the highest percentage yield contribution of 28.10%.  This was followed by plant heigt 

(9WAS) and shelling percentage which contributed 12.85% and 10.2% respectively.  Number of pods 
plant 

-1
1 and shelling percentage exhibited the highest combined percentage contribution of 15.61%.  

This was followed b combination of  plant height and shelling percentage which gave 2.56%. These 
suggest that number of pods plant 

-1
 and shelling percentage should be considered as useful selection 

criteria in groundnut. 
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INTRODUCTION 
 

 Groundnut is one of the most important oil seed crops grain in Nigeia.  It is mostly grown in the Savanna 
ecology of the country.  It was one of the important export commodities in the pre-independence era of the country.  
However, most of the present production is consumed locally by the indigenous industries.  Apart from industrial 
use the pods and kernels are taken as local snacks when roasted or boiled. After extraction of oil from the kernels 
the residue can be processed into local a=cakes which are consumed locally or processed into animal feds.  It 
serves as cheap assessable source of protein to the local population (Kwaga, 2004).  The composition of kernel is 
5.4% water, 30.4% protein, 47.7% fat and 2.3% ash.  It also contains riboflavin 52mg/100g, calcium 1amg/100g 
iron 0.8mg/100g thiamine 0.12mg/100g riboflavin 10mg/100g (Purseglore, 1979). 
 (Lynch and Walsh ,1997) remarked that the purpose of path analysis is the quantification of the relative 
contributions for seretal sources of variance and covariance in a network of interrelationship Rangaswamy 
described it as a method of decomposing correlation into direct and indirect effect.  (Ball et al., 2011) opined that 
path analysis of yield components serves as a framework for identifying useful traits for yield improvement.  It can 
serve in identifying the mapritale and influence of various yield components on the yield of crop.  Under severe 
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(Alectra infestation, Kwaga, 2004) observed severe defoliation occurred in groundnut crop.  Therefore such factor 
can also influence the effect of the various yield components on crop yield. Therefore this path analysis was carried 
out with the objective of identifying the yield components that influence yield of groundnut, their magnitude and 
direction of effects, which could serve as selection criteria in groundnut work. 
 

MATERIALS AND METHODS 
 

 A field trial was conducted in 2007 and 2008 rainy seasons to ascertain the efficacy of nitrogen and poultry 
droppings in ameliorating the parasitism of Alectra on groundnut.  The study was undertaken at the Teaching and 
Research Farm of Adamawa State University, Mubi in the northern Guinea Savanna ecology of Nigeria.  The soil of 
the area is classified as alfisols (Brady and Weil, 1999). 
 The trial was laid out in a split – plot design having three replications.  Four groundnut varieties (SAMNUT-10, 
SAMNUT-11, SAMNUT-22 and a Local cultivar “Kampala” were assigned to the main plots.  Three nitrogen levels 
(0,25, 50Kg Nha

-1
) and three rates of poultry droppings (0,2.5, 5.0 tonnes ha

-1
) were combined in a factorial lay in 

the sub-plots. 
 The investigation was undertaken in a field that has been naturally infested by Alectra.  In 2007 and 2008 the 
crop was sown on July 4.  Two seeds were sown per hill at the spacing of 75cm between rows and 25cm within 
rows.  Thr gross plots consisted of four rows that were 3m long and 3m wide (9m

2
) while the inner two rows 

comprised the net plot  (4.5m
2
).  Nitrogen and poultry droppings were applied at the rate for each treatment.  

Poultry droppings were broadcasted and incorporated into the soil before sowing.  Nitrogen was applied using Urea 
(46%) by side placement in two equal split doses at two weeks after sowing (2WAS) and 6WAS.  Phosphorous was 
applied by side placement to all  plots uniformly using singlesuper- phosphate (18% P) at the rate of 22kgP ha-1.  
The trial was hoe weeded at 3 and 7 WAS but hand pulled at 11WAS to avid destroying the un-emerged and 
emerged Alectra shoots.  Emerged Alectra shoots wre counted weekly from the time that the first Alectra shoot was 
noticed in the trial.  The yield was determined from net plot area of each plot.  Data collected were subjected to 
statistical analysis and means separated using Duncan Multiple Range Test (Duncan, 1951).  Scientific Workspace 
Sudent edition 2.5 soft ware was used to analyze for path coefficient (P) values, after obtaining correlation values  
The direct and indirect effects were separated using the method described by (Rangaswamy ,2011). 
 

RESULTS AND DISCUSSION 
 

 The direct and indirect contributions of groundnut yield components to its kernel yield are shown in Table 1.  
Direct contribution of plant to kernel yield of groundnut was 0.3584,  while the indirect contributions through number 
of pods plant

-1
 shelling percentage, 100 kernels weight and haulm yield were 0.0096, 0.0356, 0.0125 and -0.0019 

respectively; resulting in total contribution of 0.4142.  Direct contribution of number of pods plant 
-1

 was 0.5301, 
whereas its indirect contributions via plant height, shelling percentage, 100 kernels weight and haulm yield were 
0.0065, 0.1472, 0.0115 and -0.0001 respectively, giving a total contribution of 0.6952.  Shelling percentage gave 
direct contribution of 0.3195, while its indirect contribution through plant height, number of pods plant, 100 kernels 
weight and haulm yield were 0.0400, 0.2443, 0.0191, and 0.0023 respectively, with resultant total contribution of 
0.6252.  Direct contribution of 100 kernels weight was 0.0826 while indirect contribution via plant height, number 
pods plant

-1
 shelling percentage and haulm yield were 0.0511, 0.0738, 0.0740 and 0.0015 respectively; giving a 

total contribution of 0.2830.  Haulm yield had a direct contribution of 0.0481; whereas its indirect contribution 
through plant height, number of pods plant 

-1
; shelling percentage and 100 kernels weight were -0.0143, -0.0012, 

0.0152 and -0.0025 respectively producing a total contribution of 0.0452. 
 The direct and combined percentage contributions of the yield components to the kernel yield of ground are 
presented in Table 2.  The direct percentage contributions from the various yield components indicated that 
number of pods plant 

-1
 gave the highest contribution of 28.10%.  Plant followed with 12.85% shelling percentage 

came third with 10.21%.  The 100 kernels weight and haulm yield exhibited little contributions of 0.68% and 0.23% 
respectively. 
 The combined contributions showed that number of pods plant

-1
 combined with shelling percentage gave the 

highest contribution of 15.61%.  Plant height combined shelling came next with 2.56%, while number of pods plant 
-

1
 combined with 100 kernels weight and shelling percentage combined with 100 kernels weight had contributions of 

1.22% each.  Plant height combined with  100 kernels weight, plant height combined with number of pods plant  
-

1
and shelling percentage combined with haulm yield gave meager contributions of 0.89%, 0.69% and 0.15% 
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respectively. Number of pods plant 
-1

combined with haulm yield, 100 kernels weight combined haulm yield 
exhibited negative contributions of -0.01%, -0.02% and -0.14% respectively.  The residual value was 25.76% 
 

Table 1. Direct and indirect contributions of groundnut yield components on kernel yield of groundnut; grown under Alectra 
infestation of Mubi during 2007 and 2008 rainy seasons (combined) 

 Yield  Effect    Through 
 Components 
 1   2  3  4  5  6 
 
1. 0.3584  0.0096  0.0356  0.0125  -0.0019 0.4142 
2. 0.0065  0.5301  0.1472  0.0115  -0.0001 0.6952 
3. 0.0400  0.2443  0.3195  0.0191  .0023  0.6252 
4. 0.0541  0.0738  0.0740  0.0826  0.0015  0.2830 
5. -0.0143  -0.0012 0.0152  -0.0025 0.0481  0.0452 

 
 

Direct effects are underlined  in contrast to indirect effects 
1. = Plant height (9WAS) 
2. = Number pods plant -1 
3. = Shelling percentage 
4. = 100 Kernels weight 

5. = Haulm yield 
6. = Total contribution 

WAS = Weeks after sowing 
 

Table 2.  Percentage contributions of various yield components to the combined kernel yield of groundnut grown under Alectra 
infestation at Mubi during 2007 and 2008 rainy seasons 

 
 Yield        Percentage 
 Components       contribution (%) 
 
A. Individual direct contribution (Pi

-2
) 

  
 Plant height (9WAS)      12.85 
 Number of pods plant 

-1
      28.10 

 Shelling percentage      10.21 
 100 Kernels weight      0.68 
 Haulm yield       0.23 
 
B. Combined contribution (2Pipjrij) 
 
 Plant height (9WAS) and number pods plant 

-1
   0.69 

 Plant height (9WAS) and shelling percentage   2.56 
 Plant height (9WAS) and 100 Kernels weight   0.89 
 Plant height (9WAS) and haulm yield    -0.14 
 Number o pods plant 

-1
 and shelling percentage   15.61 

 Number o pods plant and 100 Kernels weight   1.22 
 Number of pods plant 

-1
 and haulm yield    -0.01 

 Shelling percentage and haulm weight    0.22 
 Shelling percentage and haulm yield    0.15 
 100 Kernels weight and haulm yield    -0.02 
 
 Residual       25.76 
 
 Total       100.00 

 
WAS = Weeks after sowing 

    
 In the path analysis, number of pods plant 

-1
 exhibited the highest direct contribution and percentage kernel 

yield  contribution to groundnut kernel yield in this study.  It accounted for than half of the direct yield contributions.  
Similarly( Oyiga and Uguru ,2011) reported that number of pods plant 

-1
1 showed positive effect on contribution to 

seed yield plant
-1

 in bambara  groundnut.  (Also, Sadeghi and Noorhusseni – Niyaki ,2012) noted that number pods 
plant 

-1
 as one of the important yield contributors in groundnut yield.  (Similarly Shebayan ,1998) reported that the 

highest yield contribution in soyabean came from number pods/ plant.  This shows that number of pods plant 
-1

 is 
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one of the greatest determinant in groundnut yield.  The higher the number of pods plant 
-1

 the greater would be the 
yield.  Plant height at 9WAS was the second to the best direct and percentage yield contributor.  This exhibits the 
significance displayed by plant foliage in affecting groundnut yield.  Greater plant foliage to some extent can effect 
more interception of solar radiation to produce greater photosynthates and enhance crop yield.  Hundred kernel 
weight also exhibited marked direct effect on groundnut kernel yield. 
 Shelling percentage also exhibited appreciable direct effect on kernel of groundnut.  This suggests that the 
greater the partitioning of assimilates in favour of kernels, the greater would be the yield of groundnut.  Although 
100 kernels weight gave positive direct contribution, it was not prominent. In contrast (Kwaga ,2004) noted that 100 
kernels weight had significant influence on groundnut kernels yield when he used 36 groundnut genotypes.  It is 
possible that the greater variation in seed sizes of the 36 genotypes could have influenced the effect of kernels 
weight on the yield of groundnut.  Where seed sizes do not vary much, the effect on yield would be considerable.  
However, Muktar et al., 2011) noted that 100 kernels weight of groundnut was one of the characters that exhibited 
considerable direct effect on groundnut pod yield. 
 The combination of number of pods plant-1 and shelling percentage gave the highest combined percentage 
yield contribution.  This agrees with the remarks of (Rueben and Mreme,1990) who noted that yield is the outcome 
of different characters.  (Similarly, Ogedegbe et al.,2012) observed that different variables worked together to 
increase yield in lablab.  The fact that these two characters exhibited the highest direct effect and combined effect,, 
underscores their contributions in groundnut kernel yield.  Plant height combined with shelling came second in 
percentage yield contribution which also signifies their importance in working together to increase kernel of 
groundnut.  The other combinations had insignificant or negative contributions.  This suggest that their combination 
had no significant influence on pod yield in this study. 
 

CONCLUSION 
 

 The investigation has shown that number of pods plant-1 and shelling percentage and their combination 
exhibited the highest direct and indirect on groundnut kernel yield.  This suggests they could characters worth 
considering in selection for improving groundnut yield. 
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