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ABSTRACT 

Twenty-two advanced breeding genotypes of cowpea were evaluated for their responses to infes-

tation by the cowpea aphid, Aphis craccivora Koch. The aim of the study was to identify geno-

type(s) of cowpea resistant to A. craccivora to be used as breeding line(s). Seedling screening 

technique and aphid growth and reproduction on each genotype were used to classify the geno-

types into resistant and susceptible groups. The cowpea genotypes SARC 1-57-2 and SARC 1-91-

1 were found to be the most resistant genotypes, whereas five of the genotypes namely, Apag-

baala, IT 97K-499-35, IT 98K-506-1, IT 95K-193-2 and Marfo-Tuya were highly susceptible. 

The high susceptibility of the IITA lines must be a cause for concern, particularly the IT 97K-

499-35 line which is known to be resistant to A. craccivora in Nigeria. This suggests the exis-

tence of cowpea aphid biotype in northern Ghana which is more virulent than the biotypes in 

Nigeria. The results support earlier findings of the development of aphid biotypes that are more 

aggressive and are not controlled by the aphid resistance varieties of cowpea developed by IITA 

for Nigeria. 

INTRODUCTION 

Cowpea, Vigna unguiculata (L.) Walp, is said 

to have originated in Africa, where it has be-

come an integral part of traditional cropping 

systems, particularly in the semiarid West Afri-

can savannah (Steele, 1972). Vigna unguiculata 

is cultivated for the shelled green or dried seeds 

and for the pods and leaves, consumed as green 

vegetables or used for pasture, hay, silage, or 

green manure (Singh, 1990). Many reasons 

have been identified for the low yields of cow-

pea in most countries, and these include use of 

low yielding traditional varieties, poor soil fer-

tility, unfavorable weather, and attack by insect 

pests and diseases (Montimore et al., 1997; 

Blade et al., 1997).  Cowpea is one crop which 

suffers serious insect pests infestation from the 

time of planting through harvesting and during 

storage (Obeng-Ofori, 2007). Cowpea aphid, 

Aphis craccivora Koch (Homoptera: Aphidi-

dae) is a major insect pest of cowpea in Africa, 

Asia and the Americas (Obeng-Ofori, 2007). 

Singh and Allen (1980) estimated yield losses 

of 20% to 40% in cowpea due to A. craccivora 

infestation in Asia and up to 35% in Africa. 

The existence of alternative host plants during 

the crop-free season, intermittent dry periods 

during the rainy season and favourable tem-
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peratures during cowpea crop growth have re-

sulted in this insect attaining a major pest status 

for cowpea in the Guinea savannah ecological 

zone of Ghana. Moreover, most cowpea culti-

vars currently available for cultivation are sus-

ceptible to the pest (Obeng-Ofori, 2007).  

The aphid primarily infests seedlings of cowpea 

and causes direct damage to the crop by suck-

ing phloem sap, resulting in stunted plants and 

distorted leaves and indirect damage by trans-

mitting aphid-borne cowpea mosaic viruses 

(Bock and Conti, 1974).  A. craccivora can be 

controlled by various methods, including the 

use of insecticides, cultural practices and bio-

logical control (Singh and Jackai, 1985). How-

ever, growing of aphid resistant cultivars offers 

one of the simplest and most convenient meth-

ods of pest control for resource-poor farmers 

(Dent, 1991). Cowpea aphids are easily con-

trolled by the use of aphid resistant varieties 

(Obeng-Ofori, 2007). Several aphid-resistant 

cowpea lines have been identified at the Inter-

national Institute of Tropical Agriculture 

(IITA) and have been tested against aphid 

populations from several locations in Africa 

and Asia (Manawadu, 1985; Ofuya, 1993). 

However, the very effective aphid resistant 

cowpea varieties developed by IITA for Nigeria 

have been found to be susceptible to different 

biotypes of A. craccivora in Burkina Faso and 

other West African countries (Ofuya, 1997; 

Martyn, 1991). California types of cowpea 

aphids have also been found not controlled by 

the IITA type of aphid resistance (Messina et 

al., 1985). 

In plants, the two major resistance mechanisms 

against herbivorous insects are antixenosis 

(interference with insect behaviour) and anti-

biosis (interference with insect physiology). 

The usual patterns of insect approach, landing, 

probing, feeding and egg laying on a suscepti-

ble plant can be disturbed by antixenosis and 

induce non-preference or non-acceptance 

(Kogan, 1975; Cuartera et al., 1999). These 

disturbances modify the behaviour of the insect 

and so protect a plant in the initial phase of an 

attack.  Antibiosis has been shown as the main 

mechanism responsible for aphid resistance in 

cowpea (Singh, 1977; Ansari, 1984) and it is 

controlled by a single dominant gene (Bata et 

al., 1987; Ombakho et al., 1987; Pathak, 1988). 

In the present study, 22 cowpea genotypes with 

high grain yield comprising 16 advanced breed-

ing (F6) lines developed from Ghanaian × ex-

otic crosses, three cultivars in Northern Ghana 

and three varieties developed by the IITA were 

evaluated in an insectary for their resistance to 

A. craccivora. The objective was to identify 

new sources of resistance to the aphid to be 

used in developing cultivars with better adapta-

tion to the conditions of the major growing 

belts of cowpea in West Africa. 

 

MATERIALS AND METHODS 

Genotypes used in the study 

The genotypes (Table 1) comprise of 10 ad-

vanced breeding lines (F6) developed from IT 

×P148-2 (Apagbaala) × UCR 01-11-52 and six 

from UCR 01-15-127-2 × Sul 515-2 (Marfo-

Tuya). These genotypes have been selected as 

lines with the highest yield potential in northern 

Ghana. The adapted parents (Apagbaala and 

Marfo-Tuya), a local variety in northern Ghana 

(SARC-LO2), and three varieties developed by 

the International Institute of Tropical Agricul-

ture (IITA), Ibadan, Nigeria, namely, IT97K-

499-35, IT95K-193-2 and IT98K-506-1 were 

used as controls. 

 

Experimental procedures  

Three procedures were used to assess seedling 

resistance of cowpea genotypes to the cowpea 

aphid.  

Experiment 1: The reaction of seedlings of the 

22 genotypes to aphid attack 8 days after infes-

tation was the objective of this experiment. The 

percentage of seedlings killed by the aphid 8 

days after infestation formed the basis for clas-

sification of the genotypes into resistant and 

susceptible groups.  

All the 22 cowpea genotypes were planted in 

large plastic nursery containers with diameter 

of 60 cm and depth of 18 cm. Four large plastic 

containers were used, representing four replica-
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Genotype Description 

 APAGBAALA 
Prima/TVu 4552/California Blackeye No.5//7977. Cultivar, released in 2002 in 

Ghana. 

IT 97K-499-35 Breeding line from the IITA, Ibadan Nigeria 

IT 98K-506-1 Breeding line from the IITA, Ibadan Nigeria 

IT 95K-193-2 Breeding line from the IITA, Ibadan Nigeria 

MARFO-TUYA 
Sumbrisogla/518-2. Cultivar, released in 2002 in Ghana. 518-2 is of exotic back-

ground 

SARC 1-119-2 Apagbaala/ UCR 01-11-52 

SARC 1-13-2 Apagbaala/ UCR 01-11-52 

SARC 1-132-1 Apagbaala/ UCR 01-11-52 

SARC 1-136-2 Apagbaala/ UCR 01-11-52 

SARC 1-34-2 Apagbaala/ UCR 01-11-52 

SARC 1-36-1 Apagbaala/ UCR 01-11-52 

SARC 1-57-2 Apagbaala/ UCR 01-11-52 

SARC 1-71-2 Apagbaala/ UCR 01-11-52 

SARC 1-91-1 Apagbaala/ UCR 01-11-52 

SARC 1-94A-2 Apagbaala/ UCR 01-11-52 

SARC 3-103-1 Marfo-Tuya/ UCR 01-15-127-2 

SARC 3-122-2 Marfo-Tuya/ UCR 01-15-127-2 

SARC 3-154-1 Marfo-Tuya/ UCR 01-15-127-2 

SARC 3-74A-2 Marfo-Tuya/ UCR 01-15-127-2 

SARC 3-90-2 Marfo-Tuya/ UCR 01-15-127-2 

SARC 4-75 Marfo-Tuya/ UCR 01-15-127-2 

SARC–LO2 Local variety grown extensively in the northern region of Ghana 

Table 1:  Names and description (parental line or source) of 22 cowpea genotypes used in 

  this study  

tions. Sandy loamy soil was heat sterilized and 

used to fill the plastic containers. Eight seed-

lings of each genotype were planted in a single 

row at an intra row spacing of 5cm. The outer-

most seedling in each row in the container was 

10 cm from the next genotype’s outermost 

seedling, with the inter row spacing decreasing 

towards the center of the pot.  

Four days after seedling emergence (seedlings 

at the two-leaf stage) each was infested with 

five four day old asexual aphids (nymphs) us-

ing a camel hair brush (Bata et al., 1987). Daily 

examination was made for the development, 

reproduction and feeding effects of the aphid. 

Seedlings were irrigated when necessary. The 

experiment was terminated eight days after 

infestation, when all the seedlings of the most 

susceptible genotype were killed by the aphid. 

Genotypes whose seedlings were killed due to 

the aphid infestation were classified as suscep-

tible genotypes whereas those that survived the 

infestation were considered to be resistant 

genotypes (Bata et al., 1987; Arturo et al., 

1988; Githiri et al., 1996). 

Experiment 2: The objective of this experiment 

was also to classify seedlings of the genotypes 

into resistance and susceptible groups by evalu-

ating them separately in smaller plastic contain-

ers with 40 cm diameter and depth of 16 cm. 

The results from this experiment was to com-

pare with experiment 1 to determine how the 

genotypes will be classified when screened 
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together in a bigger container and individually 

in smaller containers.  Twelve seedlings were 

raised per genotype per container; the seedlings 

were spaced 7 cm apart, with four replications. 

Four days after seedling emergence (seedlings 

at the two-leaf stage) each was infested with 

five four-day old asexual aphids (nymphs) us-

ing a camel hair brush (Bata et al., 1987). Daily 

examination was made for the growth, repro-

duction and feeding effects of the aphid and 

irrigated when necessary. The experiment was 

terminated eight days after infestation, when all 

the seedlings of the most susceptible genotype 

were killed by the aphid. Genotypes whose 

seedlings were killed due to the aphid infesta-

tion were classified as susceptible whereas 

those that survived the infestation were consid-

ered to be resistant (Bata et al., 1987; Arturo et 

al., 1988; Githiri et al., 1996). 

Experiment 3: Based on results from experi-

ments 1 and 2, five most susceptible and five 

most resistant were studied. The specific objec-

tives for this experiment were to determine 

whether there will be significant differences in 

the total number of the aphid, adults, nymphs 

and winged forms per seedling of each of the 

10 genotypes. In this experiment twelve seed-

lings per genotype were raised in smaller plas-

tic containers (40 cm diameter and depth of 16 

cm) and replicated four times. One week after 

emergence each seedling was infested with one 

four-day old asexual aphid (nymph). Prelimi-

nary studies showed that four-day old nymphs 

of the aphid start producing offspring within 

forty eight hours (2 days) after infestation and 

the susceptible lines start showing symptom of 

damage 10 days after infesting with one four-

day old asexual nymph. Based on this knowl-

edge, three stages of destructive sampling were 

made within a 10 day period; the sampling days 

were the third day, the sixth day and the ninth 

day after infestation. At each of these sampling 

days, four seedlings were removed into vials 

containing 80% ethanol. Using binocular mi-

croscope the total number of aphids on each 

seedling, the number of adults, nymphs and 

alatae forms were counted. 

Measurement of weather variables 

Temperature and % RH monitored throughout 

the period of experiment (August – November 

2007), using Thermohygrometer (Casella), are 

as follows; the average temperature in the in-

sectary during the studies fluctuated between 

24.5  ± 1.50C  and 33.4 ± 2.5 0C (Mean: 29 0C) 

whilst the average relative humidity also fluctu-

ated between 74.6% ± 3 and 92.4 ± 2 % (Mean: 

83.5). 

 

Statistical analysis 

Genstat statistical software (3rd edition) was 

used to analyze the data. Data collected on in-

sect count were transformed using log (x+1) 

transformation, whereas data in percentage 

insect damage were transformed using Arcsine 

transformation, before analyzing with ANOVA 

(one-way). Fisher’s LSD was used to separate 

the means where significant differences oc-

curred. 

 

RESULTS 

Experiment 1: 

Seedling damage at 8 days after infestation 

in large plastic nursery containers 

The percentage of seedlings of the 22 geno-

types damaged (dead seedlings) by the aphid 8 

days after infestation are presented in Table 2. 

The analysis of variance (ANOVA) showed 

significant differences (F = 46.48; DF = 21, 63; 

P < 0.001) among the genotypes. SARC 1-57-

2, SARC 1-91-1, SARC 1-71-2, SARC 1-34-2 

and SARC 3-74-2 recorded significantly less 

seedling damage. However, SARC 1-136-2, 

IT97K-499-35, SARC 1-119-2, SARC 1-94A-

2, SARC-LO2, Apagbaala, SARC 1-36-1, IT 

98K- 506-1, IT95K-193-2, Marfo-Tuya, SARC 

3-103-1, SARC 1-13-2, SARC 1-132-1, SARC 

3-122-2, SARC 3-154-1 and SARC 3-90-2  

recorded significantly higher seedling damage. 

The seedling damage in SARC 4-75 was sig-

nificantly (P < 0.001) different from the least 

and heavily damaged genotypes, thus the seed-

ling damage of SARC 4-75 due to aphid infes-

tation was intermediate between the two ex-

tremes. 
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Genotype 
Percentage seedling damage 

Experiment 1**: Experiment 2**: 

SARC 1-57-2  8.8 ± 1.25 (17.06)*  7.5 ± 1.44 (15.68) 

SARC 1-91-1 10.0± 2.04 (18.14) 8.8 ± 1.25 (17.06) 

SARC 1-71-2 15.0 ± 2.04 (22.64) 10.0± 2.04 (18.14) 

SARC 3-74-2 17.5 ± 1.44 (24.68) 13.8 ± 3.22 (21.04) 

SARC 1-34-2 18.8 ± 1.25 (25.62) 12.5  ± 4.27(20.18) 

SARC 4-75 62.5± 20.56 (56.25) 95.0 ± 2.89 (80.78) 

SARC-LO2 87.5 ± 12.5 (78.75) 97.5 ± 2.50 (85.39) 

SARC 1-94A-2 95.0 ± 2.88 (80.78) 92.5 ± 2.25 (76.17) 

IT97K-499-35 97.5±  2.50 (85.39) 97.5± 2.50 (85.39) 

SARC 1-119-2 97.5 ± 2.50 (85.39) 95.0 ± 2.80 (80.78) 

SARC 1-136-2 97.5 ± 2.50 (85.39) 100.0 ±0.00 (90.00) 

Apagbaala 100.0 ± 0.00 (90.00) 97.5± 2.50 (85.39) 

IT 98K- 506-1 100.0 ± 0.00 (90.00) 100.0 ± 0.00 (90.00) 

IT95K-193-2 100.0  ± 0.00 (90.00) 97.5± 2.25 (85.39) 

MARFO- TUYA 100.0 ± 0.00 (90.00) 92.5 ± 2.25 (76.17) 

SARC 1-13-2 100.0 ± 0.00 (90.00) 100.0 ± 0.00 (90.00) 

SARC 1-132-1 100.0 ± 0.00 (90.00) 100.0 ± 0.00 (90.00) 

SARC 1-36-1 100.0 ± 0.00 (90.00) 100.0 ± 0.00 (90.00) 

SARC 3-103-1 100.0 ± 0.00 (90.00) 97.5 ± 2.50 (85.39) 

SARC 3-122-2 100.0 ± 0.00 (90.00) 100.0 ± 0.00 (90.00) 

SARC 3-154-1 100.0 ± 0.00 (90.00) 100.0  ±0.00 (90.00) 

SARC 3-90-2 100.0 ± 0.00 (90.00) 100.0 ± 0.00 (90.00) 

Mean      77.6      77.9 

S.E.D. (df = 63)     (6.56)      (4.6) 

CV (%)     13.0      9.2 

Table 2:  Percentage of seedling damaged (±SE) by A. craccivora at days 8 after  

  infesting with five, four-day old asexual nymphs  

*Values in parenthesis are the arcsine transformed means 

** Experiment 1: all genotypes were grown on a same plastic container.  

Experiment 2: each   genotype was grown on a separate plastic container. 

Experiment 2: 

Seedling damage at 8 days after infestation 

in smaller plastic nursery containers 

The percentage of seedlings of the 22 geno-

types damaged by aphids 8 days after infesta-

tion in smaller plastic nursery containers are 

presented in Table 2. Significant differences 

were observed among the genotypes in their 

response to aphids infestation (F = 316.48; DF 

= 21, 63; P < 0.001). Genotypes that recorded 

significantly less seedling damage were SARC 

1-57-2, SARC 1-91-1, SARC 1-71-2, SARC 1-

34-2 and SARC 3-74-2. In contrast, genotypes 

SARC 1-94A-2, Marfo-Tuya, SARC 4-75, 

SARC 1-119-2, Apagbaala, IT97K-499-35, 

IT95K-193-2, SARC 3-103-1, SARC-LO2, IT 

98K- 506-1, SARC 1-13-2, SARC 1-132-1, 

SARC 1-136-2, SARC 1-36-1, SARC 3-122-2, 

SARC 3-154-1 and SARC 3-90-2 recorded 

significantly (P < 0.001) higher seedling dam-

age by aphids. 
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Experiment 3: 

Total number of A. craccivora per seedling 

at 3, 6 and 9 days after infestation  

The total number of aphids per seedling re-

corded on each of the 10 genotypes at 3, 6 and 

9 days after infesting seedlings with one four-

day old asexual nymph of cowpea aphid are 

presented in Table 3. At 3 days after infesta-

tion, the analysis of variance (ANOVA) indi-

cated significant differences among the geno-

types in the total number of aphids per seedling 

(F = 8.27; DF = 9, 27; P < 0.001). Genotypes 

SARC 1-57-2 and SARC 1-91-1 recorded sig-

nificantly the lowest number of aphids per 

seedling whereas Apagbaala, Marfo-Tuya, 

IT95K-193-2, IT 98K- 506-1, IT97K-499-35 

and SARC 1-34-2 recorded the highest. The 

number of aphids recorded on SARC 3-74-2 

and SARC 1-71-2 fell between genotypes that 

recorded the higher and the fewer number of 

aphids.  

ANOVA for the number of the aphid per seed-

ling at 6 days after infestation also showed sig-

nificant differences among the genotypes (F = 

7.59; DF = 9, 27; P < 0.001). Marfo-Tuya, IT 

98K- 506-1, Apagbaala, IT95K-193-2 and 

IT97K-499-35 recorded significantly higher 

numbers of the aphid per seedling. These were 

followed by genotypes SARC 3-74-2, SARC 1-

71-2, SARC 1-34-2 and SARC 1-91-1 which 

also recorded significantly (P < 0.001) higher 

numbers of the aphid than genotype SARC 1-

57-2. 

At 9 days after infestation, significant differ-

ences were also observed among the genotypes 

in the numbers of the aphid per seedling (F = 

17.58; DF = 9, 27; P < 0.001). The five geno-

types that recorded significantly higher aphid 

numbers at 6 days after infestation were again 

the genotypes with the highest numbers of the 

aphid, although IT 98K- 506-1 recorded signifi-

cantly (P < 0.001) higher numbers than the re-

maining four genotypes. Genotypes SARC 1-57

-2 and SARC 1-91-2 on the other hand re-

corded significantly (P < 0.001) fewer aphid 

numbers per seedling. The intermediate geno-

types, in terms of numbers of the aphid per 

seedling, were SARC 3-74-2, SARC 1-34-2 

and SARC 1-71-2. 

Genotype 
Number of aphids per seedling on various days after infestation 

Three Six Nine 

SARC 1-57-2 13± 0.84 (1.15)* 69 ± 3.49 (1.85) 148± 2.86  (2.17) 

SARC 1-91-1 15 ± 0.32 (1.19) 78± 9.17  (1.89) 161 ± 8.97 (2.20) 

SARC 1-71-2 16± 0.34  (1.24) 89 ± 11.40 (1.94) 174 ± 10.28 (2.24) 

SARC 3-74-2 16± 0.82   (1.24) 94 ± 9.20(1.97) 197 ± 16.39 (2.29) 

SARC 1-34-2 17± 0.45 (1.26) 88 ± 9.80 (1.94) 192 ± 9.82 (2.28) 

IT97K-499-35 19 ± 0.80  (1.29) 113± 5.66  (2.05) 224 ± 10.90 (2.35) 

IT 98K- 506-1 19 ± 0.34 (1.29) 123 ±13.38  (2.08) 318± 27.13  (2.50) 

IT95K-193-2 19 ± 1.45 (1.31) 119  ±13.97 (2.08) 210 ± 17.75 (2.32) 

Marfo-Tuya 20 ± 1.37 (1.31) 123 ±15.85 (2.08) 224  ± 16.25 (2.35) 

Apagbaala 20 ± 0.82  (1.31) 122 ± 10.96 (2.08) 238  ± 14.86 (2.38) 

Mean 17.4 101.8 208.6 

S.E.D. (df = 27) (0.03) (0.04) (0.03) 

CV (%) 3.0 2.9 1.8 

Table 3:  Mean numbers of A. craccivora (±SE) per seedling at three, six and nine days 

after infesting cowpea genotypes with one four-day old asexual nymph of the 

cowpea aphid, A. craccivora   

*Values in parenthesis are log(x + 1) transformed 
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Number of adult A. craccivora per seedling 

at 6 and 9 days after infestation 

The number of adult A. craccivora per seedling 

at 6 and 9 days after infestation are shown in 

Table 4. At 6 days after infestation, the number 

of adults per seedling differed significantly 

among the genotypes (F = 8.00; DF = 9, 27; P < 

0.001). Apagbaala, IT95K-193-2, IT97K-499-

35, IT 98K- 506-1, SARC 1-34-2  and Marfo-

Tuya had significantly higher number of adults 

compared to the other genotypes, followed by 

SARC 1-71-2 and SARC 3-74-2 which were 

genotypes with intermediate numbers. Geno-

types SARC 1-57-2 and SARC 1-91-1, how-

ever, had significantly (P < 0.001) fewer num-

ber of adults. At 9 days after infestation, sig-

nificant differences were observed among the 

genotypes (F = 63.96; DF = 9, 27; P < 0.001). 

IT 98K- 506-1, Apagbaala, Marfo-Tuya, IT95K

-193-2 and IT97K-499-35 had relatively higher 

adult numbers whilst SARC 1-34-2, SARC 3-

74-2 and SARC 1-71-2 had intermediate num-

bers. SARC 1-57-2 and SARC 1-91-1 recorded 

significantly (P < 0.001) fewer number of 

adults. 

 

Number of nymphs per seedling 

The numbers of nymphs per seedling for each 

of the 10 genotypes at 3, 6.and 9 days after 

infestation are presented in Table 4. At 3 days 

after infestation, there were significant differ-

ences (F = 7.74; DF = 9, 27; P < 0.001) among 

the genotypes in the numbers of nymphs per 

seedling. Apagbaala, IT97K-499-35, IT98K-

506-1, IT95K-193-2 and Marfo-Tuya had rela-

tively higher numbers whiles SARC 1-34-2, 

SARC 1-71-2, and SARC 3-74-2 recorded rela-

tively fewer numbers. SARC 1-57-2 and 

SARC1-91-1 had significantly (P < 0.001) 

lower number of nymphs. 

 

DISCUSSION 

The screening of the seedlings of 22 cowpea 

genotypes indicated that SARC 1-34-2, SARC 

1-57-2, SARC 1-71-2, SARC 1-91-2 and 

SARC 3-74-2 were the most resistant geno-

types, recording significantly lower numbers of 

Genotype  

Number of aphids per seedling on various days after infestation   

Adults Nymphs 

Six Nine Three Six Nine 

SARC 1-57-2 8± 0.41 (0.95)* 42±2.73    (1.63) 12± 0.81  (1.12) 61± 3.62    (1.79) 106± 1.44  (2.03) 

SARC 1-91-1 9 ± 0.25 (0.99)   50 ±4.11   (1.70) 14± 0.32  (1.16) 69 ± 9.03  (1.83) 111 ± 5.78 (2.05) 

SARC 1-71-2 10±  0.25 (1.05) 69 ± 4.84  (1.84) 15± 0.34  (1.20) 79 ± 11.60  (1.89) 105± 5.67 (2.02) 

SARC 3-74-2 11 ± 0.75 (1.07) 87 ± 8.37  (1.94) 15± 0.82  (1.21) 83± 8.55   (1.92) 110 ± 8.92 (2.04) 

SARC 1-34-2 12 ± 0.87 (1.09) 91± 4.11   (1.96) 16 ±  0.45 (1.24) 76 ± 9.46  (1.88) 100± 6.40 (2.00) 

Marfo-Tuya 12 ± 1.03 (1.15) 144± 9.69  (2.16) 19 ± 1.37 (1.29) 109 ± 14.96 (2.03) 80  ±  6.82 (1.91) 

IT97K-499-35 13 ± 0.94 (1.12) 138 ± 7.82 (2.14) 18 ±  0.80 (1.26) 101 ±5.10  (2.00) 85 ± 3.79 (1.93) 

IT 98K- 506-1 13± 0.41 (1.15) 233± 17.74  (2.36) 18 ±  0.34 (1.27) 110 ± 13.54  (2.03) 85 ± 10.50 (1.92) 

IT95K-193-2 14 ± 1.32 (1.17) 142 ± 11.44 (2.15) 18 ±  1.45 (1.28) 105 ± 13.19 (2.02) 68 ±  6.94 (1.84) 

Apagbaala 14± 0.58  (1.18) 189± 12.74  (2.28) 19 ±  1.17 (1.30) 108 ± 10.92  (2.03) 49  ± 2.77 (1.70) 

Mean 11.6 118.5 16.4 90.1 89.9 

S.E.D.(df =27) (0.04) (0.03) (0.03) (0.05) (0.04) 

CV (%) 4.6 2.2 3.4 3.3 2.7 

Table 4:  Numbers of adult (±SE) and nymph (±SE) A. craccivora populations per seedling 

  at three, six and nine days after infesting cowpea genotypes with a single asexual  

  nymph 

*Values in parenthesis are log(x + 1) transformed 
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seedlings damaged by A. craccivora at 8 days 

after infesting the seedlings with 5 four-day old 

asexual nymphs. At this time, all the seedlings 

of the most susceptible genotypes were killed. 

Among the susceptible genotypes were IITA 

advanced breeding lines; IT97K-499-35 IT 98K

- 506-1 and IT95K-193-2. However, the geno-

type IT97K-499-35 is at least known to be re-

sistant to aphids in Nigeria and Singh (2004) 

reported that IT97K-499-35 was resistant to A. 

craccivora among other pests and diseases of 

cowpea. He further indicated that the aphid 

resistant gene was inherited from IT84S-2246.  

The results from the present study contradict 

the findings of Singh (2004) and this could be 

attributed to the existence of a biotype of A. 

craccivora in Ghana or at least in the Guinea 

Savannah agro-ecological zone of Ghana, 

which is more virulent than the biotype that 

exist in Nigeria. 

The current findings confirm earlier reports by 

other authors that aphid biotypes have arisen or 

have been discovered in Burkina Faso and 

other West African countries (Ofuya, 1997; 

Martyn, 1991). These biotypes are more ag-

gressive and are not controlled by the aphid 

resistant genotypes discovered by IITA and 

bred into many cultivars and breeding lines 

released throughout the region (Ofuya, 1997; 

Martyn, 1991). California types of cowpea 

aphids have also been found not to be con-

trolled by the IITA type of aphid resistant geno-

types (Messina et al., 1985). In related studies, 

Ombakho et al. (1987) and Martyn (1991) re-

ported that at least three distinct biotypes of the 

cowpea aphid may occur in Africa and Asia, 

whilst another distinct biotype occurs in the 

United States of America and they all require 

different resistant genes to control them. 

The significantly no difference in percentage 

change in adults and nymphs among the 10 

genotypes at 6 days after infestation is an indi-

cation that the seedlings of both the resistant 

and the susceptible genotypes were still vigor-

ous to withstand the feeding effects of the in-

creasing population of the aphids. However, the 

higher number of adults recorded by Apag-

baala, IT97K-499-35, IT98K- 506-1, IT95K-

193-2 and Marfo-Tuya at 9 days after infesta-

tion also signified yet another phenological 

stage of the seedlings. The fast growing aphid 

colonies had depleted the seedlings, making 

them less vigorous. Other authors have showed 

that aphids on poor quality host plants usually 

control their rate of reproduction, resulting in 

more adults and fewer nymphs per colony 

(Stadler, 1995; Ward and Dixon, 1982). Uro-

leucon jacae L. that fed on high quality host 

plants produced more embryos that were larger 

and in advanced stage of development (i.e. 

more sclerotised) than when aphids were fed on 

low-quality plants (Stadler, 1995).  Thus the 

significantly higher number of nymphs and 

fewer numbers of adults found on SARC 1-34-

2, SARC 1-57-2, SARC 1-71-2, SARC 1-91-2 

and SARC 3-74-2 at 9 days after infestation 

was probably due to the ability of these geno-

types to withstand aphid infestation. This phe-

nomenon depicts resistance to A. craccivora 

which could be attributed to antibiosis. 

The resistance of SARC 1-34-2, SARC 1-57-2, 

SARC 1-71-2, SARC 1-91-2 and SARC 3-74-2 

to A. craccivora was further confirmed by the 

significantly fewer numbers of alatae observed 

among these genotypes. The fewer number of 

alatae recorded among the seedlings of the re-

sistant genotypes can be attributed to the seed-

lings’ ability to sustain the growth and repro-

duction of the aphids on them (Asante, 1994; 

Dixon and Glen, 1971). They were significantly 

more vigorous at 9 days after infestation than 

Apagbaala, IT97K-499-35, IT 98K- 506-1, 

IT95K-193-2 and Marfo-Tuya. This could be 

due to negative effect of these genotypes on the 

rapid reproduction of the aphid (antibiosis) or 

the inherent ability of the genotypes to replen-

ish the loss nutrients at a faster rate than the 

aphids could deplete them. Consistently, geno-

types SARC 1-57-2 and SARC 1-91-2 proved 

to be the most resistant among the 5 resistant 

genotypes, although SARC 1-57-2 performed 

slightly better than SARC 1-91-2. 
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CONCLUSION 

Genotypes SARC 1-57-2 and SARC 1-91-1 

were identified in the present study as impor-

tant sources of breeding materials for develop-

ment of aphid resistant cowpea varieties. The 

aphid resistance trait in these two genotypes 

could be incorporated into high yielding geno-

types. The importance of these cowpea geno-

types may not be limited only to the improve-

ment of cowpea in northern Ghana, but it could 

as well be used in other international cowpea 

breeding centers such as IITA, International 

Centre for Insect Physiology and Ecology 

(ICIPE), Nairobi, Kenya and University of 

California, Riverside in USA owing to their 

superior performance over the resistant line 

developed by IITA. 
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