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Abstract 

Nursery and field experiments were conducted in 2012 and 2013 at the experimental site of the 
Federal University of Agriculture, Makurdi in the Southern Guinea Savannah of Nigeria (7o 
45’N, 8o 35’ E) to evaluate the field reactions of twenty eight pepper lines and accessions to 
anthracnose disease of pepper. Fifteen exotic pepper lines developed at the Asian Vegetable 
Research and Development Center (AVRDC) Taiwan (AVPP- 0013, 0802, 9809, 
9905(Susceptible Check), 0401, 9814, 9807, 0403, 0706, 0513, 0412, 0114, 9801, 9813, 9612) 
and thirteen accessions  sourced locally (Ex-kunkunu, Cayenne, GHA, Prof fintashi, N-M-Iddi,  
Tugantashi, Bor kono tsifidi, M'daku, African Birdeye pepper, Atarodo, Tatashe, Sombo, 
Nsukka yellow) were checked for the incidence of Colletotrichum capsici causal agent of pepper 
anthracnose on the seeds and then screened for field resistance to the disease. The field 
experiment was laid out in a Randomized Complete Block Design with three replications. Fifteen 
pepper lines/accessions which had better establishment were subjected to further screening for 
resistance to pepper fruit anthracnose under natural conditions. Results showed that African 
Bird’s eye pepper and Nsukka yellow had the lowest anthracnose severity of 1.0 while Borkono 
tsifidi and Sombo had the highest disease severity of 3.0 consistently for the two years. Ex-
kunkunu was tolerant to pepper anthracnose. Correlation results showed moderate negative and 
significant relationship (P˃0.01) between disease incidence in 2012 and disease severity in 
2013(- 0.458**) while there was a strong positive and significant relationship (P˃0.01) between 
disease incidence and disease severity in 2013 (0.822**).  

Keywords: Screening, field resistance, anthracnose, pepper, accessions. 
*Corresponding author: E-mail: chiekhuemelo@gmail.com; 

1. INTRODUCTION 

Pepper (Capsicum spp) is considered to be one of the most important crops in the tropics. In 

Nigeria, pepper is regarded as the third most important vegetable after onions and tomatoes [1, 
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2]. It is known as one of the commodities with great potential for commercialization in Nigeria 

[3]. It is cultivated mainly in the Northern Guinea Savanna with about 60% of the total national 

output [4]. Pepper was ranked seventh in North Central Nigeria and listed among the 

commodities with returns greater than US$1 billion over a period of 17years [3].  

Anthracnose disease of pepper caused by Colletotrichum capsici is characterized by fruit lesions 

evident by concentric rings produced by the acervuli and is one of the most economic disease of 

pepper in the tropics [5].  Colletotrichum spp. is capable of causing disease on many of the chilli 

plant parts during any stages of growth. However, fruit lesions are the most economically 

important aspect of this disease [5]. Anthracnose causes yield loss and reduces the quantity and 

marketability of fruits by reducing the dry weight and lowering quantities of capsaicin and 

oleoresin. Infected seeds usually turn rusty while infected fruits often lose their pungency and 

taste [6]. Infected fruits showing blemishes are generally considered unfit for human 

consumption and may be toxic to humans and animals [6]. Small anthracnose lesions on pepper 

fruits have been reported to reduce their market value [7]. Incidence of the disease in the nursery 

and in the field is a problem in most pepper growing regions of Nigeria, where conditions are 

conducive for disease development especially in years recording high rainfall and humidity.  

Crop protection achieved through host plant resistance is a preferred option, especially for the 

resource-poor farmers. The introduction of better adaptable, well performing varieties with  

tolerance/resistance to nursery and field diseases could be used to boost pepper production and 

quality of pepper in Nigeria. Identifying pepper accessions and lines with resistance to 

anthracnose diseases is important for effective and long term control of the diseases.  

Some sweet pepper varieties were earlier screened for tolerance/resistance to pepper anthracnose 

by [8] but all the varieties tested were susceptible. There is the need to screen more exotic 
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breeding lines and local pepper accessions of the sweet and hot pepper types for resistance to 

pepper anthracnose. The Identification and introduction of pepper accessions with high yield and 

resistance/tolerance to anthracnose is important for effective and long term management of the 

disease.  

This study therefore seeks to evaluate some hot pepper and some sweet exotic and local 

accessions of pepper for resistance/tolerance to pepper anthracnose in the seedling and mature 

stages in order to select varieties of economic importance that can adapt well to the environment 

in Makurdi, North Central Nigeria.  

2. MATERIALS AND METHODS 

 
2.1 Source of Pepper breeding lines/accessions and Viability Testing 

Fifteen exotic breeding lines viz AVPP 0013(chilli pepper), AVPP 0401(sweet pepper), AVPP 

9814(sweet pepper), AVPP 9809(sweet pepper) , AVPP 9807(sweet pepper), AVPP 0403(sweet 

pepper), AVPP 0706(chilli pepper), AVPP 0802(chilli pepper), AVPP 0513(chilli pepper), 

AVPP 0412(chilli pepper), AVPP 0114(sweet pepper), AVPP 9801(chilli pepper), AVPP 

9813(chilli pepper), AVPP 9905(chilli pepper), AVPP 9612 were collected from the Genetics 

Resources and Seed Unit of The Asian Vegetable Research and Development Center (AVRDC) 

Taiwan in 2012. Additionally seven chilli pepper namely GHA, Tugantashi, Borkono tsifidi, 

M'daku, Prof fintashi, N-M-Iddi and Ex kunkunu were obtained from the Institute of Agricultural 

Research (IAR) Zaria, Nigeria. The remaining six accessions namely African Bird’s eye pepper, 

Atarodo (sweet pepper), Tatashe (sweet pepper), Sombo (chilli pepper), Nsukka yellow (sweet 

pepper) and Cayenne (chilli pepper) were sourced locally. 
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Assessment of the pepper seeds for viability and seed borne C. capsici was  conducted in the 

laboratory.  A total of 1400 seeds (at the rate of 50 seeds per pepper line and accession) were 

sterilized for one minute in 1% Sodium hypochlorite solution after which they were rinsed in 

three changes of Sterile Distilled Water (SDW) and blotted dry on sterile filter papers.  The seeds 

were placed on double layer of moistened blotter papers placed in sterilized Petri dishes. The 

plates were incubated on the laboratory bench at ambient conditions of light and temperature (30 

± 2 o C). The experiment was a Completely Randomized Design replicated three times.  Seed 

germination counts were done and germination percentages computed. Incubated seeds were 

examined for the presence of C. capsici. Infected seeds were counted and recorded as 

percentages.  

2.2 Nursery Screening 

The nursery site was manually cleared and nursery beds measuring 1m x 2.5m wide made. 

Poultry dung was mixed with the top soil in a ratio of 3:2 at three weeks before planting. The 

seeds of fifteen pepper lines/accessions were treated with Seed Plus 30WS (a.i Imidactoprid 10% 

(Systemic insecticide) + Metalaxyl 10% (systemic fungicide) + Carbendazim 10% WS (systemic 

fungicide) at the recommended rate of 30ml/2kg seed and placed in drills. Fifty seeds of each 

line/accession were planted in drills 10cm apart and at 1cm depth on nursery beds 1m x 2.5m 

wide on the 10th of April, 2012 and 17th April, 2013. The experiment was a Completely 

Randomized Design replicated three times. The beds were watered and mulched with dry grass. 

Mulch was removed after seedling emergence and shade was removed at 3WAP to harden 

seedlings in preparation for transplanting at 4WAP.   

After the initial nursery evaluation, five exotic pepper lines namely AVPP 0013, AVPP 0706, 

AVPP 0802, AVPP 9809, AVPP 9905 and six local accessions namely Borkono tsifidi, Ex- 
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Kunkunu, Prof  fintashi, GHA, M’daku, N-M-Iddi, Bird’s eye, Nsukka yellow and Sombo which 

had high percentage germination were further evaluated for field resistance/tolerance to 

anthracnose in Makurdi. 

2.3 Field screening 

Field trials were conducted in 2012 and 2013 cropping seasons at the experimental site of the 

University of Agriculture, Makurdi in the Southern Guinea Savannah of Nigeria ( 7o 45’N,  8o 

35’ E). The experimental site was manually cleared and ridged. The same site was used for the 

experiment in both years.  

Seedlings of the different pepper lines/accessions were transplanted to micro plots of 2.5m x 1.5 

m size. The experiment was laid out on a land measuring 12m x 21m (252m2) with micro plots 

measuring 2.5 x 0.75m (1.88m2). The experiment was set up in Randomized Complete Block 

Design with three replications for fifteen pepper lines/accessions that survived the nursery stage. 

The pepper seedlings were transplanted six weeks after planting on 26th of May 2012 and 1st 

June 2013. Fertilizer (NPK.15:15:15) was applied once at two weeks after transplanting at the 

rate of 20g per plant. 

2.4 Data collection from Nursery and field experiments 

Data were collected on environmental conditions (Agroclimatological Indices) from Nigerian 

Meteorological Agency, Makurdi and on some important growth parameters and yield 

characters. Data on seedling establishment was calculated as the percentage of seedlings 

established relative to number of seedlings transplanted at four weeks after transplanting (WAT). 

Seedling height at 30 days after planting (DAP) was measured from the ground level to shoot 
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apex of the plant with a ruler. The incidence of anthracnose infection (percentage calculated on 

the basis of diseased plants over the total plants assessed) was recorded.  

Severity of fruit anthracnose was assessed using the following modified severity key adopted 

from [9]:  

0= no infection (no spot/no infection)      1= 1- 20 % of fruits with small lesions 

2 = 21- 40 % of fruits with lesions             3= 41- 60 % of fruits with lesions 

 4 = 61- 80 % of fruits with lesions              5 = 81- 100 % of fruits with lesion 

2.5 Data Analysis 

Arc sine transformation was applied to incidence data while square root transformation was done 

for germination percentages before analysis. Pearson correlation coefficients between disease 

and yield parameters were determined across the two seasons at 5% and 1% probability.  

Data were subjected to Analysis of Variance (ANOVA) using Genstat 10 statistical software and 

SAS version 9.2 Edition [10]. Significant differences in treatment means were separated using 

DMRT at 5% level of significant [11]. T-test analysis was conducted and used for the comparism 

of the means of anthracnose incidences, severity and yield of pepper lines/accessions in 2012 and 

2013. 

3. RESULTS 

3.1 Meteorological data of experimental site 

Data presented in Figure 1 shows the trend of temperature (o C), relative humidity (%) and 

rainfall (mm) for the 2012 and 2013 cropping season. Temperature and relative humidity was 

favourable for anthracnose development during the time the experiment was carried out in both 
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years. Temperature differed slightly during the two cropping seasons with temperature varying 

between 26 – 29
o
C, relative humidity ranged between 62% and 80% and monthly rainfall 

between 123-352mm. Total annual rainfall for 2012 was 1392.30mm while for 2013 was 

1287.80mm. Relative humidity of 80% was recorded in August (13 WAT) for both years 

corresponding to the fruiting stage when anthracnose was observed on pepper fruits.     

In 2012, the peak rainfall (352 mm) was observed in July (9 WAT) at the flowering and fruiting 

stage coinciding with the flooding experienced at the location during the 2012 cropping season. 

In 2013 the rainfall had its peak in September (285 mm) which was the harvesting period (17 

WAT) when fruit anthracnose occurred. 

 

 

Figure 1: Meteorological data of the 2012 and 2013 cropping season for Makurdi, Nigeria 
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3.2 Incidence of Colletotrichum capsici on pepper seeds 

The result presented in Table 1 shows the percentage incidence of Colletotrichum capsici on 

pepper seeds before planting in 2012. The incidence of C. capsici was significantly higher 

(P˂0.05) on Prof fintashi seeds with an incidence of 35.0% followed by AVPP 9809 with 25.0% 

incidence, AVPP 9905, Ex kunkunu and Birdeye seeds recorded 15.0% incidence  while N-M-

Iddi had 5.0% incidence. All other lines/ accessions had no incidence of C. capsici on their seeds 

before planting.  

 

Table 1: Percentage incidence of Colletotrichum capsici isolated from pepper seeds incubated in 

the laboratory before the study in 2012 

Breeding line/accessions Percentage incidence (%) 

AVPP 0013 0.0e 
AVPP 0706 0.0e 
AVPP 0802 0.0e 
AVPP 9809 25.0b 
AVPP 9905 15.0c 
Birdeye 15.0c 
Bor kono tsifidi 0.0e 
Cayenne 0.0e 
Ex Kunkunu 15.0c 
GHA 0.0e 
M’daku 0.0e 
N-M- Iddi 5.0d 
Nsukka yellow 0.0e 
Prof fintashi 35.0a 
Sombo 0.0e 

 

3.3 Germination of pepper breeding lines / accessions 

The germination of twenty eight breeding lines and accessions determined in the laboratory and 

in the nursery is presented in Table 2. The viability test showed high germination percentages for 

exotic lines but they exhibited low establishment. In 2012, the exotic lines germinated better than 

the local varieties. Percentage germination ranged between 10 - 100% with Borkono tsifidi 

having the least germination (10%) while AVPP 0013, 9814, 0706, 0802, and 9905 had 100% 

germination. AVPP 0802 reached 100% germination eleven days after planting. Prof fintashi had 
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the tallest seedling with a height of 11.4cm in 2012 while Ex-kunkunu was the tallest with a 

height of 20.7cm in 2013. Sombo had the shortest seedling with a height of 3.1cm in 2012 while 

AVPP 9814 and Atarodo with a height of 8.5cm respectively were the shortest seedlings in 2013 

cropping season. 

Table 2: Seed viability, germination percentages and average seedling height of twenty eight 
pepper lines and accessions for 2012 and 2013 cropping season in Makurdi 
 

Breeding 

line/Accession 

Seed Viability  

(% laboratory 

germination in 

2012) 

% Nursery 

Germination 

2012 

% Nursery 

Germination 

2013 

Average 

seedling 

height (cm) 

2012 

Average 

seedling height 

(cm) 2013 

      

AVPP 0013 100.0a 59.0de 36.0f 9.0d 14.5e 

AVPP 0706 100.0a 74.0b 20.0h 10.7b 15.0e 

AVPP 0802 100.0a 70.0b 50.0d 5.8gh 16.8d 

AVPP 9809 70.0dc 56.0e 12.0i 6.2g 18.0c 

AVPP 9905 100.0a 22.0j 50.0d 4.6k 12.8f 

AVPP 9814 100.0a 62.0dc 6.0j 9.0d 8.5h 

AVPP 0513 90.0ab 8.0lm 0.0k 5.0ijk 0.0i 

AVPP 9813 90.0ab 0.0n 0.0k 0.0n 0.0i 

AVPP 0403 
 

90.0ab 40.0g 0.0k 5.4hi 0.0i 

AVPP 9807 
 

90.0ab 0.0n 0.0k 0.0n 0.0i 

AVPP 0114 
 

80.0bc 64.0c 0.0k 6.2g 0.0i 

AVPP 9612 70.0dc 24.0i.j 0.0k 3.4lm 0.0i 

AVPP 0401 70.0dc 62.0dc 0.0k 9.0cd 0.0i 

AVPP 9801 60.0de 22.0j 0.0k 3.7l 0.0i 

AVPP 0412 60.0de 12.0kl 0.0k 5.8gh 0.0i 

Tugantashi 30.0gh 4.0nm 0.0k 4.9jk 0.0i 

Atarodo 40.0fg 50.0f 44.0e 5.1ij 8.5h 

Tatashe 35.0gh 50.0f 36.0f 7.0f 14.5e 

Birdeye 30.0gh 92.0a 24.0g 7.5e 15.2e 

Bor kono tsifidi 10.0i 14.0k 50.0d 9.1cd 20.0ab 

Cayenne 25.0h 40.0g 60.0c 7.9e 17.7cd 

Ex Kunkunu 40.0fg 28.0i 40.0f 9.5c 20.7a 

GHA 40.0fg 28.0i 42.0e 3.6l 18.2c 

M’daku 50.0ef 22.0j 44.0e 7.8e 19.5b 

N-M- Iddi 70.0dc 26.0ij 70.0a 8.9d 18.2c 

Nsukka yellow 80.0bc 42.0g 38.0f 5.3ij 10.8g 

Prof fintashi 40.0fg 34.0h 44.0e 11.4a 20.0ab 

Sombo 35.0gh 88.0a 66.0a 3.1m 18.8d 
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Means followed by the same alphabet along the column are not significantly different from one another according to 
Duncan  Multiple Range test at 5% probability level. 

3.4 Seedling establishment 

The percentage seedling establishment for fifteen varieties of pepper screened for resistance to 

anthracnose for 2012 and 2013 cropping season is presented in Table 3. Thirteen pepper lines 

and accessions died off in all the replications in the nursery indicating that they did not adapt to 

the Southern Guinea Savannah agro- ecology of Nigeria. 

Percentage establishment was not significantly different among the remaining fifteen pepper 

lines and accessions screened in 2012. However, highest seedling establishment of 93.33% was 

recorded by Cayenne and Ex- kunkunu while the least seedling establishment of 60% was 

recorded by Nsukka yellow, Bird’s eye and AVPP 0706 in 2012. There was significant 

difference in seedling establishment among pepper lines and accessions in 2013. AVPP 0013, 

Borkono tsifidi, Cayenne, Ex-kunkunu, Prof fintashi and Sombo had 100% seedling 

establishment and this was significantly (P≤ 0.05) higher compared with AVPP 0802, AVPP 

9905 and M’daku with  93.3% establishment. The lowest seedling establishment of 40% was 

recorded by AVPP 0706, AVPP 9809 and Bird’s eye in 2013.  

Table 3: Percentage field establishment of fifteen varieties of pepper screened for pepper fruit 

anthracnose for 2012 and 2013 cropping season in Makurdi 

Pepper line/accession Percent establishment  

  

    2012      2013 

   

AVPP 0013 80.0a 100.0a 

AVPP 0706 60.0a 40.0e 

AVPP 0802 73.3a 93.3b 
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AVPP 9809 86.7a 40.0e 

AVPP 9905 73.3a 93.3b 

Birdeye 60.0a 40.0e 

Bor kono tsifidi 86.7a 100.0a 

Cayenne 93.3a 100.0a 

Ex Kunkunu 93.3a 100.0a 

GHA 73.3a 86.7c 

M’daku 66.7a 93.3b 

N-M- Iddi 66.7a 86.7c 

Nsukka yellow 60.0a 53.3d 

Prof fintashi 86.7a 100.0a 

Sombo 80.0a 100.0a 

Means followed by the same alphabet along the column are not significantly different from one another according to 
Duncan  Multiple Range test at 5% probability level. 

3.5 Fruit anthracnose 

Data on the incidence of fruit anthracnose for 2012 and 2013 is presented in Table 4. The 

incidence of pepper fruit anthracnose was significantly (P≤ 0.05) higher in 2013 compared with 

2012. In 2012, anthracnose incidence was significantly higher in AVPP 9809 (31.14 %) 

compared with GHA (1.44 %) and Bird’s eye (2.43 %). In 2013, anthracnose incidence increased 

significantly in Borkono tsifidi and Sombo (38.44 %) and decreased significantly in AVPP 0706 

(1.00 %) and Nsukka yellow (1.90 %) compared with Bird’s eye and GHA in which anthracnose 

incidence increased slightly in 2013. GHA had the least percentage incidence for anthracnose 

(2.13 %) and this was not significantly different (P≥0.05) from the anthracnose recorded in 

Bird’s eye accession (2.89 %). The t-test indicated significant difference (P≤0.01) between 

anthracnose incidence in 2012 and 2013 (T- value = 3.87, P = 0.0004).   
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Table 4: Response of Pepper lines and Accessions to Fruit Anthracnose infection in 2012 and 
2013 in Makurdi 

Lines/ accessions Percentage 

Incidence (%) 

 

2012 2013 

AVPP 0013 4.93e 14.59d  

AVPP 0706 9.49c  1.00g  

AVPP 0802 2.69fg  22.85b  

AVPP 9809 31.14a 11.56e  

AVPP 9905 19.71b 6.86f  

Bird’s eye 2.43fg  3.35g  

Borkono tsifidi 5.66e 38.44a 

Cayenne 3.80ef  18.15c  

Ex Kunkunu 2.43fg  17.22c 

GHA 1.44g  2.82g 

M’daku 7.67d  22.94b 

N-M- Iddi 3.76ef  26.83b 

Nsukka yellow 10.96c 1.90g 

Prof fintashi 9.00cd  34.22b 

Sombo 5.15e  38.44a 

Means followed by the same alphabet along the column are not significantly different from one another according to 
Duncan Multiple Range test at 5% probability level. 

The data on the severity of pepper fruit anthracnose for 2012 and 2013 cropping season is 

presented in Table 5. Disease severity ranged between 1.0 (1-20% of fruits with lesions) and 3.0 

(41-60% of fruits with lesions) with AVPP 9905, Borkono tsifidi and Sombo having the highest 

severity value of 3.0 in 2012 and 2013. Bird’s eye and Nsukka yellow had  low severity score of 

1.00 for both years. Although the mean anthracnose severity appeared to be higher in 2013, it 

was not significant (T value = 1.14, P = 0.26). 
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Table 5: Severity of  Pepper Anthracnose on  pepper lines and accessions  in 2012 and 2013 
cropping season in Makurdi  

Line/accession      Disease severity 

2012 2013 

AVPP 0013 2.0b 3.0a 
AVPP 0706 2.0b 2.0b 
AVPP 0802 2.0b 3.0a 
AVPP 9809 2.0b 2.0b 
AVPP 9905 3.0a 3.0a 
Birdeye 1.0c 1.0c 
Borkono tsifidi 3.0a 3.0a 
Cayenne 1.0c 2.0b 
Ex Kunkunu 2.0b 2.0b 
GHA 2.0b 2.0b 
M’daku 2.0b 3.0a 
N-M- Iddi 1.0c 3.0a 
Nsukka yellow 1.0c 1.0c 
Prof fintashi 1.0c 3.0a 
Sombo 3.0a 3.0a 
Means followed by the same alphabet along the column are not significantly different from one another according to 
Duncan Multiple Range test at 5% probability level. 

 

The yield of fifteen lines/accessions of pepper screened for anthracnose disease response for two 

consecutive years in Makurdi is presented in Table 6. In 2012, yield was significantly (P≤0.05) 

higher in Ex kunkunu (2.84 t/ha) compared with AVPP 9905(0.64 t/ha), Sombo (0.68 t/ha), GHA 

(0.72 t/ha), Cayenne (0.73 t/ha) and Bird’s eye (0.85 t/ha). Yield in 2013 was significantly 

(P≤0.05) higher in Sombo (2.18t/ha), M’daku (1.87 t/ha) and AVPP 0802 (1.73 t/ha) compared 

with AVPP 9809 (0.53t/ha), Borkono tsifidi (0.59 t/ha), GHA (0.64) and AVPP 0013 (0.71 t/ha). 

Ex- kunkunu had the highest average yield of 2.24t/ha while GHA had the lowest average yield 

of 0.68t/ha. The t-test showed non-significant difference (P≥0.01) between the yields of the 

lines/accessions for the two years of the trial (T- value = 1.27, P = 0.21). 
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Table 6: Mean yield of fifteen varieties of pepper screened for pepper fruit anthracnose 2012 and 
2013 cropping season in Makurdi. 

Variety Yield (tons/ha)  Average yield 

(tons/ha) 

2012 2013 

AVPP 0013 1.54bcd 0.71cd 1.13bc 

AVPP 0706 1.31 bcd 1.02bcd 1.17abc 

AVPP 0802 1.99abc 1.73ab 1.86ab 

AVPP 9809 2.24ab 0.53d 1.39abc 

AVPP 9905 0.64 d 1.15bcd 0.90bc 

Birdeye 0.85d 1.04bcd 0.95bc 

Borkono tsifidi 1.31 bcd 0.59d 0.95bc 

Cayenne 0.73d 0.94bcd 0.84bc 

Ex Kunkunu 2.84a 1.64abc 2.24a 

GHA 0.72d 0.64ab 0.68c 

M’daku 1.07 bcd 1.87ab 1.47abc 

N-M- Iddi 1.46 bcd 1.62abc 1.54abc 

Nsukka yellow 1.01 bcd 0.93bcd 0.97bc 

Prof fintashi 1.92 abc 1.22abcd 1.57abc 

Sombo 0.68 d 2.18a 1.43abc 

Means followed by the same alphabet along the column are not significantly different from one another according to 
Duncan Multiple Range test at 5% probability level. 

 

Correlation coefficient between disease and yield parameters of fifteen varieties of pepper 

screened for pepper fruit anthracnose in 2012 and 2013 cropping is presented in Table 7. There 

was moderate negative and significant relationship (P˃0.01) between disease incidence in 2012 

and disease severity in 2013(- 0.458**) while there was a strong positive and significant 

relationship (P˃0.01) between disease incidence and disease severity in 2013 (0.822**).  
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Table 7: Correlation coefficient between disease and yield parameters of fifteen varieties of 

pepper screened for pepper fruit anthracnose in 2012 and 2013 cropping season in Makurdi 

 Disease 

Severity 

2012 

Disease 

Severity 

2013 

Disease 

Incidence 

2012 

Disease 

Incidence 

2013 

Yield 2012 Yield 2013 

       

Severity 

2012 

l      

Severity 

2013 

0.106 l     

Incidence 

2012 

0.202 -0.458** l    

Incidence 

2013 

0.251 0.822** -0.215 l   

Yield 2012 -0.10 0.134 0.147 0.175 l  

Yield 2013 0.115 0.370** -0.195 0.433** 0.127 l 

** Correlation is significant at the 0.01 level (2-tailed) 
* Correlation is significant at the 0.05 level (2-tailed). 
 

4. DISCUSSION 

Pepper lines and accessions evaluated in this study had good seed germination percentages of 

75% to 100% during the laboratory germination test but had reduced seedling emergence in the 

nursery. The differences in the seed germination and seedling emergence could be attributed to 

variability in environmental conditions. This is in line with the report of [12] which observed that 

germination tests done in the laboratory do not represent field germination due to differences in 

environmental conditions. According to [12] laboratory germination tests using filter paper had a 

higher germination percentage of grass seeds than grass seeds planted in the field. The incidence 

of C. capsici on the pepper seeds suggests the possibility of nursery-to-field infection due to the 

seed borne nature of C. capsici. This agrees with the report of [13] in which a carry-over of 

nursery-initiated infections was reported on the field for some pathogens including 

Colletotrichum gloeosporioides. According to [14], seed contamination contributed to initial 
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infections on tomato transplants. Furthermore [15] observed that disease estimation under 

controlled condition such as in the laboratory may be unreliable and may not be applicable to 

field conditions due to environmental fluctuations in the field.  [16] reported that laboratory 

germination was not significantly correlated with field emergence of wheat lines, [17] however 

reported that good laboratory performance produced good field emergence in rice genotypes. 

[18] reported differences among kenaf genotypes for twenty one traits studied and recommended 

the selection of the traits for improvement based  on variability of the genotypes. 

The varying viability and germination percentages of pepper varieties screened for resistance to 

anthracnose may also be attributed to the presence of fungi in the seeds before planting. The 

presence of C. capsici on pepper seeds in this study may be responsible for the low germination 

of seeds. [19] attributed poor germination to fungal infection and noted that seed borne fungal 

infection results in seedling diseases under the right environmental conditions and may lead to 

poor yield. Similarly, Seed borne fungi could retard seed germination and seedling viability 

resulting in poor stand establishment [20].  Also, [21] observed that poor quality seeds will result 

in low field emergence producing seedlings that are more sensitive to plant diseases with reduced 

quality and yield.  

The number of plants established in the field relative to number sown is the final analysis of 

success of the planting operation. Planting of pepper seeds was more successful in 2013 than in 

2012 because of the higher seedling establishment. This may have been due to non 

acclimatization of the breeding lines/accessions to the environment in the first year of the trial. 

Successful crop establishment involves the germination and emergence of plants with strong 

seedling vigour. The report of [22] attributed poor performance of pepper to poor early growth 
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while [20] noted that healthy plant varieties that germinate fast are considered the strongest and 

are better able to tolerate pathogens.   

The significant effect of seedling height in this study shows the vigorous nature of seedling 

growth in this study. This is in line with the report of [23] which reported plant height as the 

strongest morphological trait used to identify vigorous seedlings of Acacia senegal.   

The higher severity of anthracnose on pepper fruits in 2012 may be attributed to high rainfall 

(285mm) and high humidity (85%) during the harvesting stage which provided favourable 

environment for disease development. This agrees with the findings of [24] in which high 

rainfall was attributed to increased fruit rot among pepper accessions of South West Nigeria. 

This also agrees with the report of [25, 26] in which severe sorghum anthracnose disease was 

recorded in areas with high rainfall and intermediate temperature. The report of [25, 26] 

observed a strong influence of rainfall on anthracnose development. [27] also attributed 

variations in the incidence and severity of plant diseases to host genotypes and planting 

environment. The lower incidence of pepper anthracnose on Bird’s eye and Nsukka yellow fruits 

suggests that the two accessions probably have genes for resistance to pepper anthracnose. 

The variation in yield could be due to different dry matter partitioning ability of pepper plants 

[28]. The work of [24] indicated that different accessions of pepper performed differently in 

different seasons due to the varying environmental factors that either enhance or limit 

productivity. The high rainfall during the growth period may have resulted in high cloud cover 

which reduced the rate of photosynthesis and subsequently reduced yield. The differences in  

fruit yield recorded in the two cropping seasons in this study agrees with the report of [24] which 

reported significant effect of season on the yield of different pepper accessions  with a higher 

yield in the second season than in the first season. 

The lower yield recorded in GHA and Bird’s eye which had lower anthracnose incidence could 

be attributed to their small fruit sizes. [8] had earlier reported that varieties with smaller fruits 



18 

 

produced less weighty fruits per hectare. Also, [29] reported low incidence of pepper 

anthracnose in the southern part of Benue State where Bird’s eye pepper was predominantly 

cultivated. [30] associated resistance to anthracnose disease with high concentrations of 

capsaicin in some chili varieties.  

Although Ex- kunkunu recorded moderate anthracnose incidence and severity, its yield was 

higher compared with other lines and accession indicating it is tolerant to anthracnose. This 

agrees in line with the report of [31].    

5. CONCLUSION AND RECOMMENDATION  

This study showed that two local pepper accessions Bird’s eye and Nsukka yellow had the least 

incidence of pepper anthracnose under field conditions. These accessions identified in this study 

can be used in further research aimed at the improvement of Capsicum spp. varieties  by crossing 

these identified accessions with exotic lines with desirable traits to improve  pepper productivity 

in pepper anthracnose endemic areas.   
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