
Influence of Variety and Sowing Date on Incidence of Cercospora Leaf Spots 

Disease of Groundnut (Arachis hypogaea L.) in Makurdi, Benue state of 

Nigeria. 

ABSTRACT 

Leaf  spots  disease  of  groundnut  caused  by  Cercospora  pathogens  is  one  of  the  major  economic 

production  constraints  militating  against  groundnut  production  in  Nigeria.    Field  experiments  were 

conducted during  the 2011 and 2012  rainy  seasons at  the Teaching and Research Farm of  the Federal 

University  of  Agriculture, Makurdi  Nigeria  to  assess  the  effect  of  sowing  dates  on  the  incidence  of 

Cercospora  leaf  spot  of  groundnut.  The  2 x 4 x 3 factorial  (2  groundnut  varieties/  4  sowing  dates/  3 

replications)  experiment was  laid  out  in  a  Randomized  Complete  Block  Design  (RCBD)  and  replicated 

three times. Results indicated no significant (P> 0.05) effect of Cercoscora leaf spot incidence on the two 

varieties  in 2011 but  in 2012 Ex‐Dakar  recorded significantly  (P ≤ 0.05) higher  leaf spot  incidence at 54 

DAS and 61 DAS compared to Borno‐Red variety.   Sowing groundnut seeds from 14th June to 29th June 

recorded  significantly  higher  (P  ≤  0.05)  leaf  spot  disease  incidence  compared with  sowing  groundnut 

seeds in May. Ex‐Dakar variety recorded higher leaf defoliation compared with Borno‐Red variety in 2011 

and 2012 seasons. Results indicated that Borno‐Red had significantly (P ≤ 0. 05) higher 100 seed weight in 

2011, while Ex‐Dakar recorded higher 100 seed weight in 2012. The results has proved that early sowing 

of groundnut in May can be employed as alternative strategy for the management of Cercospora leaf spot 

disease of groundnut in Makurdi, Nigeria 
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1. INTRODUCTION 



Leaf spots disease is one of the major biotic production constraint of groundnut in Nigeria 

and other parts of the World particularly where the crop is not grown under any protection 

umbrella. Cercospora arachidicola Hori (Early leaf spot) and Phaeoisariopsis personata (Berk & 

Curt) (Late leaf spot) are the two main pathogenic fungal micro-organisms responsible for the 

disease. The destructive nature of the two diseases on groundnut crop has given it a significant 

recognition worldwide, including other parts of Africa [22]. The disease is prevalent in almost all 

groundnut growing areas of the world and become endemic frequently ([16], [10]). Farmers in the 

developing countries have reported huge yield losses as a result of the negative impact of the 

disease attack on their crops.  Infected soil, debris and shells are the three potential sources of leaf 

spots inocula. The pathogens usually remain in the soil and can infect almost every parts of the 

crop causing lesions on leaves, petioles, pegs, main stems and lateral branches [21]. The primary 

initial inoculum is responsible for the onset of the disease epidemic, while the rain-splash and 

wind-blown moist air helps in dispersing the secondary and tertiary spores to the adjacent 

susceptible plants. The environmental conditions and genetic make-up of the groundnut varieties 

plays a major role in the level of disease incidence and carry-over of the disease from seasons to 

season in different agro-ecological locations. In West Africa, about 50 to 70% yield loss have 

been reported [24] and because of the destructive nature of the disease, international attention has 

been given to the disease causal pathogens [12]. 

 The used of unilateral chemicals for the management of the disease have been practiced in 

the developing countries since 1970s. Incidentally, these chemicals were associated with 

unwanted and unintended human and environmental consequences such as pesticides persistence, 

resistance, residual, pest resurgence and environmental pollution apart from their exorbitant cost 

and not readily available sometimes (Richard et al. [18]).  

The manipulation of sowing date is another very important disease management strategy 

that has to be put into consideration in any groundnut production; but because of variation in 

weather conditions in different locations it may not auger well to adopt a specific sowing date. [6], 

reported that sowing date influences vegetative and reproductive growth period and the 

availability of weather parameters. And when climatic conditions are not suitable for need of one 

of yield components, it would negatively affect the seed yield [4].  



Therefore, the objective of this study was to assess the influence of sowing dates on 

incidence of groundnut leaf spot disease in Makurdi, Benue State of Nigeria. 

  



2.    MATERIALS AND METHODS 

The study was conducted at the Teaching and Research Farm of the Federal University of 

Agriculture Benue State, Nigeria during the 2011 and 2012 cropping seasons. The location lies 

between the Latitude 7.410N and Longitude 8.350E; at an elevation of 95m above sea level located 

within the Southern Guinea Savanna of Nigeria [2]. The experimental field has been under 

intensive cultivation of groundnut crops for more than fifteen years which ensures availability of 

adequate natural source of disease inoculum. The site received total annual rainfall of 955.74mm 

and 1492.80mm in 2011 and 2012 respectively, and relative humidity of 69.45% and 72.83% in 

the first and second year respectively. It had maximum and minimum temperatures of 32.980C 

and 21.710C; 32.80C and 20.690 C in 2011 and 2012 respectively [9]. 

The experimental site was cleared and ridged manually using cutlass and hoe. The total 

experimental area used measured 49m x 8m = 392m2 (0.0392ha). The 2 x 4 x 3 factorial 

experiment (2 groundnut varieties / 4 sowing dates / 3 replications) was arranged in a Randomized 

Complete Block Design (RCBD). The two groundnut varieties (Borno Red and Ex-Dakar) and 

four different sowing dates (D1 = 15th May, D2 = 30th May, D3 = 14th June and D4 29th June) 

formed the 24 treatment combinations. The groundnut varieties were assigned in the main plots 

each measuring 15m x 2m (30m2) whereas the four different sowing dates were assigned in the 

sub-plots each measuring 3 x 2m (6m2) with four ridges and replicated 3 times leaving 1m 

walking alley between the main plots and sub plots. Groundnut seeds were sown at a spacing of 

20cm within rows and75cm between rows at the rate of 2 seeds per hole. The experimental plots 

were kept weed-free throughout the study period and no chemical was used. 

2.1 Data collection 

2.1.1 Leaf spot incidence (%)  

Disease incidence was assessed at 47, 54 and 61 DAS. The disease incidence was taken by 

counting the number of plants infected in the net plot and divided by the total number of plants 

per net plot and multiply by 100 using the disease incidence formula according to Turaki et al. 

[23]. 



Z ൌ  
K

Y
 X 100  

Where: 

Z ൌ Disease incidence ሺ%ሻ  

K ൌ Number of plant stands infected by the disease in the net െ plot  

Y ൌ Number of plant stands infected and unifected by the disease in the net െ plot 

2.1.2 Leaf defoliation (%)   

The leaf defoliation was assessed at 70, 80, 90 and100 DAS. Eight plants were selected at 

random, tagged in the net plot of each plot and scored for leaf defoliation using the leaf 

defoliation scale according to [20]. 

1 = No leaf fall  

2 = less than 10% leaf fall  

3  = 10 – 25% leaf fall   

4 = 25 – 50% leaf fall  

5 = More than 50% leaf fall  

Leaf defoliation = 
∑୬ൈଵ଴଴

୒ ൈ ହ
 

 

Where: ∑n = summation of individual assessments  

    N = Total number of plants assessed  

    5 = Highest score of the defoliation scale. 



2.1.3 One hundred seeds weight (g/plot): At 130 DAS of physiological maturity stage, all the 

groundnut stands in the net plot of each plot were carefully lifted up, the pods were picked, sun 

dry and shelled separately. One hundred seeds were randomly hand-picked from the net plot of 

each plot and weighed in gram using a sensitive electronic weighing scale model (Sartorius 

6MBH Gottingen-Type Fabr-Nr.) in the Plant Pathology laboratory of the Department of Crop 

and Environmental Protection Department, University of Agriculture, Makurdi Benue State. 

2.2  Data Analysis 

 Data collected were subjected to analysis of variance {ANOVA} using [19] version. Two-Way 

analysis of variance was used and means were separated using the Duncan’s New Multiple Range 

{DNMRT} at 5%probability level [17].. 

3. RESULTS 

Results on incidence of leaf spots of groundnut as influenced by variety, sowing date and 

their interaction at 47, 54 and 61 DAS in 2011 and 2012 cropping seasons are presented in Table 

1.In 2011, the effect variety on incidence of leaf spots disease was not significantly different (P > 

0.05) from 47 to 61 DAS. However, in 2012, the effect of variety on disease incidence was 

significantly higher (P≤ 0.05) at 54 and 61 DAS but was not significant at 47 DAS. In 2011 and 

2012, sowing date significantly influenced disease incidence at 47, 54 and 61 DAS. The 

interaction between variety and sowing date on disease incidence were not significantly different 

at 47 DAS and 61 DAS in 2011 and at 47 and 61 DAS in 2012, but was significant at 54 DAS in 

2011. 

In 2011, results show that groundnut sown between Early and 29th June had higher leaf 

spot incidence while the lowest leaf spot incidence of 14.51% was recorded from those groundnut 

plants sown in 15th May followed by those sown on 30th May which had disease incidence of 

22.18% at 47 DAS. Similarly at 54 DAS, higher disease incidence values of 44.45% and 50.29% 

were recorded from those groundnut plants sown in 14th June and 29th June respectively. Those 

groundnuts sown in 15th May and 30th May had lower leaf spot disease spot incidence of 38.76% 

and 36.79% respectively at 54 DAS. Groundnut sown in 30th May, Early and 29th June had 

significantly higher leaf spot disease incidence of 64.69%, 68.43% and 67.80% respectively at 61 



DAS. In 2012, among the varieties, Ex-Dakar recorded significantly (P<0.05) higher leaf spot 

incidence of 59.41% and 69.51% at 54 and 61 DAS respectively compared to Borno Red. In 2012, 

results indicated that those groundnut plants sown in 29th June recorded significantly higher  

 

Table  1: Effect of Varieties, Sowing Dates and their Interaction on Incidence of Leaf Spot of 

Groundnut at 47, 54 and 61 DAS in 2011 and 2012 Cropping Seasons 

Variety/Sowing 
Dates/Interactions 

2011 Cropping Season  2012 Cropping Season 
47 DAS  54 DAS  61 DAS  47 DAS  54 DAS  61 DAS 

Variety (V)       
Borno Red 25.16±2.30 41.56±2.73 61.14±1.91 20.57±2.45 44.04±2.50b 59.96±3.11b 
Ex-Dakar 24.06±2.42 43.58±2.01 66.91±2.42 24.88±2.07 59.41±1.91a 69.51±1.99a 
P-value 0.74NS 0.55NS 0.07NS 0.19NS ≤0.05 ≤0.05 
CV 33.20 19.50 11.90 34.60 14.90 14.00 
Sowing Dates (S)       
15th May 14.51±1.48c 38.76±3.34b 55.18±1.98b 15.06±1.26c 43.98±4.39b 51.77±4.27b 
30th May  22.18±1.79b 36.79±1.40b 64.69±3.57a 18.45±2.01c 46.37±4.19b 67.77±2.15a 
14th June  29.16±1.78a 44.45±3.38ab 67.80±2.54a 25.44±2.75b 57.92±3.14a 69.02±2.17a 
29th June  32.58±1.53a 50.29±2.16a 68.43±1.70a 31.94±1.42a 58.63±3.04a 70.39±2.27a 
P-value ≤0.05 ≤0.05 ≤0.05 ≤0.05 ≤0.05 ≤0.05 
CV 16.40 15.50 9.80 21.00 17.70 10.80 
Interactions (VX S)        
Borno Red        
15th May 17.63 32.20b 54.00  13.00 34.52 44.23 
30th May  20.71 36.10b 60.60  14.37 37.75 63.67 
14th June  27.56 49.70ab 65.00  24.31 51.30 65.50 
29th June  34.74 48.20ab 65.00  30.59 52.59 66.45 
Ex-Dakar        
15th May 11.40 39.20b 56.40  17.11 53.45 59.31 
30th May  23.65 37.50b 68.80  22.52 54.99 71.86 
14th June  30.76 45.30ab 70.60  26.58 64.53 72.54 
29th June  30.42 52.40a 71.90  30.59 64.68 74.33 
P-value 0.08NS ≤0.05 0.84NS  0.65NS 0.34NS 0.46NS 
CV 14.80 12.00 9.20  19.40 7.10 7.40 

Mean values within each column followed by the same letter (s) are not significantly different (P 

≤ 0.05) from each other according to Duncan’s New Multiple Rang Test (DNMRT). CV = 

coefficient of variation, Ns = Not significant 
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disease incidence of 31.94%, followed by those sown in Early June which had 25.44% disease 

incidence, while those groundnut plants sown in 15th May and 30th May recorded lower disease 

incidence of 15.06% and 18.45% respectively at 47 DAS. Results at 54 DAS revealed that higher 

disease incidence of 57.92% and 58.63% were recorded on those groundnut plants sown in 29th 

June and 14th June respectively, while those sown on 15th May and 30th May recorded lower leaf 

spot incidence of 43.98% and 46.37% which was not significantly (P> 0.05) different. Similarly at 

61 DAS higher disease incidence of 70.39%, 69.02% and 67.77% were recorded on those 

groundnut plants sown in 29th June, 14th June and 30th May respectively, while those sown in 

15th May had the lowest leaf spot incidence of 51.77%. The results of interaction between 

varieties and sowing date on disease incidence at 54 DAS revealed that disease incidence of 

52.40% was recorded from Ex-Dakar sown in 29th June which was not significantly different 

from disease incidence of same variety sown in 14th June, Borno Red sown in 14th June and 29th 

June respectively. The interaction between varieties and sowing dates resulted in lower disease 

incidence in both Borno Red and Ex-Dakar varieties sown in 15th May and 30th May at 54 DAS. 

The interaction of variety and sowing dates was not significant at 47 DAS and 61 DAS in 2011 

and throughout the period of 2012 season. 

 Results on leaf defoliation of groundnut as influenced by variety, sowing date and their 

interaction at 70, 80, 90 and 100 DAS in 2011 cropping season are presented in Table 2.  

  The effect of variety on leaf defoliation was significant (P≤ 0.05) at 70, 80, 90 and 100 

DAS. The effect of sowing date on leaf defoliation was significant from 80 to 100 DAS The effect 

of interaction between varieties and sowing date on leaf defoliation was not significant (P≤ 0.05) 

at 70 DAS but were significant at 80, 90 and 100 DAS.  Ex-Dakar recorded significantly higher 

leaf defoliation 19.10%, 39.94%, 64.0?% and 80 38% compared with Borno Red had lower leaf 

defoliation of 14.94%, 33.14%, 54.34% and 75.56% at 70, 80, 90 and 100 DAS respectively. 

Result revealed that at 80 DAS, higher leaf defoliation of 39.45%, 37.87% and 34.89% were 

recorded on those groundnut plants sown on 29th June, 14th June and 15th May accordingly 

compared to those groundnut plants sown in 30th May. At 90 DAS, the leaf defoliation trend was 

similar to those of 80 DAS. Those groundnut plants sown in 14th June and 29th June recorded 

higher leaf defoliation of80.79?% and 82.82% respectively compared to those groundnut plants 

sown in mid and 30th May at 100 DAS Sowing groundnut in June resulted in significantly higher 

leaf defoliation compared with sowing groundnut in May.  



Table 2: Effect of Varieties, Sowing Dates and their Interaction on Leaf Defoliation of 

Groundnut at 70, 80, 90 and 100 DAS at 2011 Cropping Season 

Variety/Sowing 
Dates/Interactions 

70 DAS  80 DAS  90 DAS 100 DAS 

Variety(V)     
Borno Red 14.94±0.42b 33.14±0.82b 54.34±1.20b 75.56±1.36b 
Ex-Dakar 19.10±0.16a 39.94±1.02a 64.00±1.52a 80.38±1.68a 
P-value ≤0.05 ≤0.05 ≤0.05 0.03 
CV 9.90 8.80 8.00 6.80 
Sowing Dates (S)     
15th May  17.26±0.94 34.89±1.87ab 56.37±2.60ab 74.95±2.02b 
30th May  15.57±1.06 33.96±1.70b 55.13±2.13b 73.33±1.97b 
14th June  17.33±1.23 37.87±1.77ab 61.98±2.64ab 80.79±1.69a 
29th June  18.06±1.20 39.45±1.82a 63.19±2.70a 82.82±1.39a 
P-value 0.46NS 0.04 0.04 ≤0.05 
CV 16.00 12.00 10.50 5.60 
Interactions (V X S)     
Borno Red     
15th May  15.72 31.25 51.40 72.74 
30th May  13.66 30.98 51.47 71.44 
14th June  14.70 34.26 56.27 78.13 
29th June 15.71 36.10 58.20 79.93 
Ex-Dakar     
15th May  18.80 38.53 61.35 77.16 
30th May  17.47 36.94 58.80 75.21 
14th June  19.96 41.47 67.69 83.44 
29th June 20.41 42.80 68.17 85.72 
P-value 0.63NS 0.96NS 0.78NS 0.96NS 
CV 9.10 7.10 5.90 5.00 
Mean values within each column followed by the same letter (s) are not significantly different (P 

≤ 0.05) from each other according to Duncan’s New Multiple Rang Test (DNMRT). CV = 

coefficient of variation, Ns = Not significant 
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Results on effect of variety, sowing date and their interaction on leaf defoliation at 70, 80, 90 

and 100 DAS in 2012 cropping season are presented in Table 3. The effect of variety on leaf 

defoliation was significant (P≤ 0.05) at 80 and 90 DAS but was not at 70 and 100 DAS. The effect of 

sowing dates on leaf defoliation was significant at 70, 90 and 100 DAS but was not at 80 DAS. The 

interactive effect of sowing dates and varieties on leaf defoliation was not significant (P >0.05) from 

70 to 100 DAS 

Results indicated that Ex-Dakar recorded significantly higher leaf defoliation of 39.61% and 

66.13% compared to Borno Red which had the lower leaf defoliation of 32.44% and 56.88% at 80 

DAS and 90 DAS respectively. Those groundnut plants sown in 29th June, 14th June and 15th May 

recorded higher leaf defoliation of 19.07% 18.31% and 17.54% respectively while those groundnut 

plants sown in 30th May recorded the lowest leaf defoliation of 16.35% at 70 DAS. Results showed 

that at 90 DAS those groundnut plants sown on 15th May, 14th June and 29th June recorded higher 

leaf defoliation of 59.75% 64.72% and 64.74% respectively compared with leaf defoliation of those 

groundnut plants sown on 30th May. Similarly, at 100 DAS, higher leaf defoliation of 86.37% and 

83.58% which did not differ significantly from each other was recorded from those groundnut plants 

sown in 29th June and 14th June respectively. Result indicated that those groundnut plants sown in 

15th May and 30th May recorded lower leaf defoliation of 77.41% and 78.72% respectively.   

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 3: Effect of Varieties, Sowing Dates and their Interaction on Leaf Defoliation of 
Groundnut at 70, 80, 90 and 100 DAS at 2012 Cropping Season 
Variety/Sowing 
Dates/Interactions 

70 DAS  80 DAS  90 DAS 100 DAS 

Varieties (V)     
Borno Red 17.52±0.54 32.44±1.22b 56.88±0.90b 80.98±1.46 
Ex-Dakar 18.11±0.64 39.61±0.55a 66.13±1.25a 82.06±1.19 
P-value 0.49NS ≤0.01 ≤0..01 0.57NS 
CV 11.60 9.10 6.20 5.70 
Sowing Dates (S)     
15th May 17.54±0.94ab 33.74±2.01 59.75±1.91ab 77.41±1.31b 
30th May  16.35±0.58b 34.17±2.43 56.82±1.82b 78.72±1.53b 
14th June 18.31±0.61ab 36.94±1.70 64.72±2.60a 83.58±0.92a 
29th June 19.07±0.89a 39.26±1.16 64.74±2.18a 86.37±0.57a 
P-value 0.04 0.16NS 0.04 ≤0.01 
CV 10.70 12.80 8.60 3.40 
Interactions (V X S)      
Borno Red     
15th May 17.51 29.62 55.58 74.80 
30th May  16.41 29.19 52.99 78.30 
14th June 18.37 33.78 58.96 84.93 
29th June 17.81 37.19 60.01 85.89 
Ex-Dakar     
15th May 17.59 37.87 63.92 80.01 
30th May  16.29 39.15 60.65 79.13 
14th June 18.25 40.10 70.48 82.23 
29th June 20.33 41.33 69.48 86.86 
P-value 0.60NS 0.21NS 0.10NS 0.10NS 
CV 11.10 6.60 2.20 3.10 
Mean values within each column followed by the same letter (s) are not significantly different (P 
≤ 0.05) from each other according to Duncan’s New Multiple Rang Test (DNMRT). CV = 
coefficient of variation, Ns = Not significant 
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Results on effect of variety, sowing date and their interaction on 100 seed weight (g) in 

2011 and 2012 cropping seasons are presented in Table 4. 

The effect of variety on 100 seed weight (g) was significant in 2011 and 2012. The effect 

of sowing dates, interaction between the varieties and sowing dates on 100 seeds weight was not 

significant (P>0.05) in 2011 and 2012. Results of 2011 shows that Borno Red recorded 

significantly the highest 100 seed weight of 40.95g compared with Ex-Dakar which had 39.59g, 

but on contrary, Ex-Dakar recorded significantly the highest 100 seed weight of 39.63g compared 

to Borno Red which recorded 35.64g in 2012.   

 



Table 4: Effect of Varieties, Sowing Dates and their Interaction on 100 Seed Weight (g) in 

2011 and 2012 Cropping Seasons 

 

Variety/Sowing 

Dates/Interactions 

                              100 Seed wt(g) 

  xxxx   xxxx 

Variety (V)   

Borno Red 40.95±0.26a 35.64±1.23b  

Ex-Dakar 39.59±0.45b 39.63±0.46a 

P-value ≤0.01 ≤0.01 

CV 3.20 8.60 

Sowing Dates (S)   

15th May  39.84±0.72 39.37±1.03 

30th May  40.60±0.64 37.40±1.70 

14th June  40.31±0.63 37.07±1.64 

29th June  40.33±0.45 36.70±1.83 

P-value 0.85NS 0.64NS 

CV 3.80 10.30 

Interactions (V X S)   

Borno Red   

15th May  40.67s 37.97 

30th May  41.55 34.77 

14th June  41.29 35.10 

29th June  40.31 34.71 

Ex-Dakar   

15th May  39.02 40.77 

30th May  39.66 40.03 

14th June  39.33 39.05 

29th June  40.35 38.68 

P-value 0.57NS 0.94NS 

CV 3.40   

Mean values within each column followed by the same letter (s) are not significantly  

different (P ≤ 0.05) from each other according to Duncan’s New Multiple Rang Test 

 (DNMRT). CV = coefficient of variation, Ns = Not significant 
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4.    DISCUSSION 

Sowing date has a significant effect on plant growth and disease development in any 

agricultural production system. The performance of crop in relation to date of sowing would 

enable the researcher to validate recommendation of sowing date at that agro-ecological location 

(Azamali et al.[3]) 

The finding from this study indicates that early sowing significantly lowered leaf spot 

disease incidence compared with the late sown plants in the two cropping seasons. Ex-Dakar was 

more susceptible and exhibited significantly higher disease incidence compared to Borno Red at 

54 and 61 DAS in 2012. 15th May sown plants had lower leaf spot incidence compared to 30th 

May sown crops which were moderate in their disease incidence, while the 29th June and 14th 

June sown crops recorded significant higher leaf spot incidence from 47 to 61 DAS in 2011 and 

2012. Relatively groundnut sown in 15th May and 30th May had significantly lower leaf spot 

incidence in 2011 and 2012 compared with those sown in 14th June and 29th June of both years. 

Likewise, higher disease incidence was recorded on groundnut plants sown on 14th June and 

29th June from 54 to 61 DAS in 2012 than in 2011 which could be attributed to higher annual 

rainfall (1,492.8mm) and favorable average relative humidity (72.85%) resulting to higher 

disease incidence in 2012 (Table 1). This result agrees with the finding of [7] which reported that 

leaf spots is generally more severe on late sown groundnut plants than the early sown plants due 

to warm temperature later in the season that are more favorable for the growth and spread of the 

leaf spot pathogens. Similarly, significantly higher percentage of leaf defoliation was observed 

on Ex-Dakar compared to local Borno-Red in the two cropping seasons. This may be due to the 

higher leaf spot disease incidence recorded on Ex-Dakar which could have resulted in 

subsequent higher leaf defoliation. This result agrees with the report of [5] in which Cercospora 

leaf spots varied among the three groundnut varieties they studied. Also [5] reported a higher leaf 

spot disease incidence in Ex-Dakar compared with RMP 12 and Damboa local varieties. The 

higher leaf defoliation recorded on plants sown in June could have been attributed to late sowing 

and intensive buildup of disease inoculum which led to higher disease incidence and 

consequently higher leaf defoliation. This observation is in agreement with the report of [7] 

which stated that groundnut plant sown late began leaf shading early because of early severe 

disease infection and attack on the tender leaves. Similarly, Adipala et al. [1] reported that late 



sown groundnut showed high disease incidence and pest infestation resulting in lower yield 

whereas Waliyar et al.[25] reported that high leaf losses of up to 25 - 43% could result in the 

disruption of the photosynthetic process, lesser pods and lower fruit quality.  

The variation in seed weight recorded among the groundnut varieties in the two cropping 

seasons implies that seed weight is a genotypic trait and could be equally influenced by 

environmental factors which is in conformity with the report of ( [14, 15, 13]). This result agreed 

with report of Gorbet et al. [11] that number of spots per leaf and leaf defoliation both have a 

negative correlation with yield whereas [8] revealed in their finding that Cercospora leaf spot 

disease reduced yield by every 1% increase in disease severity. The management of groundnut 

leaf spot through the manipulating of sowing date was very effective in reduction of disease 

incidence and leaf defoliation.  

5. CONCLUSION 

This study has shown that early sowing of groundnut in May could be another alternative 

fruitful option for the management of Cercospora leaf spot disease of groundnut in Makurdi 

considering its cost effectiveness on the part of the farmers and environmental friendliness in 

terms of biodiversity.  

REFERENCES 

1. Adipala EC, Mukankusi S, Kyamanywa G, Epier HW, Willson H. Integrated 

Management of Groundnut Insect Pests and Diseases. Seventh Annual Report of 

Integrated Pest Management Collaborative Res. 2000; Support Program, Uganda 

(Abstract).  

2. Agboola SA. An Agricultural Atlas of Nigeria, Oxford University Press. 1979; PP. 33-49. 

3. Azamali SNRC, Nageswara Rao J, Craigon DR Wadis, Williams JH. Methods of 

calculating the population/yield relations of groundnut (Arachis hypogaea L.) in semi-

arid climates. Journal of Agricultural Science Cambridge. 1993; 120: pp.23-222. 

4. Baldwin J. Seeding rate, row patterns and planting dates. Peanut Home Page. 2005; 

Avaiable  at http://www.caes.vga.edu/commodities/fieldcrop/peanut/index.html (verified 

on 26 August 2008) 



5. Bdliya BS, Mohammad AS. Effect of Inter-cropping millet with groundnut on the control 

of Cercospora leaf spot of groundnut in the Sudan Savanna of North Eastern Nigeria. J. 

Sust. Agric. 2006; 29(2): 19-14. 

6. Canavar O, Kaynak MA. Growing degree day and sunshine radiation effects on peanut 

pod yield and growth. African J. of Biotech. 2010; 9(15):293-301.  

7. Cooperative Extension. Peanut Production Update. College of Agriculture and 

Environmental Sciences and Family and Sciences. The University of Georgia. 2013; Pp. 

70 – 73.  

8. Das S, Roy TK. Assessment of losses in groundnut due to early and late leaf spots. IAN. 

1995; 15: 34 – 36. 

9. Department of Meteorological Services Makurdi, Benue State of Nigeria; Weather data 

of 2011and 2012 cropping seasons. 

10. Ghewande MP, Misra DP. Groundnut rust: A challenge to meet. Seeds and Farms, 1983; 

9(6):12-15 

11. Gorbet DW, Shokes FM, Jackson LF. Control of peanut leaf spot with combination of 

resistance and fungicide treatment. Peanut Sci. 1982; 9: 87-90. 

12. ICRISAT. Information Bulletin no. 21. International Crop Research Institute for the 

Semi-Arid Tropics, Patancheru, Andhra Pradesh, India. 1985; pp 1-8. 

13. Khatun A, Kabir G, Bhuiyan AH. Effect of harvesting stages on the seed quality of  lentil 

(Lens culinaris L.) during storage. Bangladesh J. Agric. Res. 2009; 34:565‐576. 

14. Kola S, Gupta K. The timing of physiological maturity of seeds sunflower: Evaluation 

through multiple tests. Seed Sci Tech. 1982;  10: 457-467. 

15.  Mahesha  CR, Channayeeraswami CR, Kurdikeri MB, Shekhargroude M, Merwade MN. 

Seed maturation studies in sunflower genotypes. Seed Res. 2001;  29: 95-97. 

16. Meena B. Effect of Pseudomonas fluorescens Pfltacbased formulation under different 

storage periods against late leaf spot of groundnut. International J. Plant Protec. 2011; 

4(1): 137-139. 

17.  Obi IU. Statiscal methods of detecting differences between treatment means and research 

methodology issues in laboratory and field experiments. 2nd edition AP Express 

Publishers, Nsuka. 2002;117pp 



18.  Richard BI, Degri MM, Dauda Z. Use of Organic Pesticides as Component of Integrated 

Pest Management (IPM) in the Nigeria Sudan Savanna. In. Kwari JD, Dugie IY, Gwary 

MM, Alhassan AB, Raji AO, Sotannde OA, Mallafiya DM, Sastawa BM. (eds): Organic 

Agriculture: A Panacea for Sustainable Environmental and Food Security. Proceedings 

of the 6th National Conference on Organic Agriculture held at Faculty of Agriculture, 

University of Maiduguri, 21st  - 24th November, 2010;  195-205p 

19. SAS. Statistical Analysis Software Package Version 9.1, SAS Institute Inc., Cary, NC, 

USA, 2009. 

20. Schiller JM, Sampoapol R. Foliar Disease and Their Control in Rain fed Groundnut 

Production in Thailand. Tropical Pest Management. 1981; 27(1):13-23. 

21. Shokes FM, Culbreath AK. Early and late leaf spots.Pages 17 – 20 in; compendium of 

Peanut Disease, Second Edition. N. Kokalis-Burelle, N, DM Porter, R. Rodriguez-

Kabana, DH. Smith, P. Subrahmanyam, eds. American Phytopathology Society; St. Paul. 

USA. 1997; Pp. 17-20. 

22. Subrahamanyam P, Smith DH. Influence of Temperature, Leaf Wetness period, Leaf 

Maturity, and Host Genotype on Web Blotch of Peanut Oleagineux. 1989; Vol. 44, pp. 

27-31. 

23. Turaki ZGS, Richard BI, Degri MM. Assessment of the effect of fungicide and seed rate 

on the incidence of leaf blast (magnaphorth grisea), on the growth of foxtail millet 

(setaria italic (L.) P. BEAUV) in North-eastern Nigeria. Asian Journal of Agriculture and 

Rural Development. 2014; 4 (2): pp 142-148. 

24. Waliyar F. “Evaluation of Yield Losses Due to Groundnut Leaf Diseases in West Africa, 

Summary Proceedings of the second ICRISAT Regional Groundnut Meeting for West 

Africa. Niame.1990; 11 – 14 September 1990. 

25. Waliyar F, Adomou M, Traore A. Rational use of fungicide application to maximize 

peanut yield under foliar disease pressure in West Africa. Plant Disease. 2000; 84: 120-

1211. 


