
EVALUATION OF THE EFFICACY OF LEVO 2.4 SL AGAINST THE 

COWPEA BEETLE, CALLOSOBRUCHUS MACULATUS (F.) ON STORED 

COWPEA GRAINS 

E. A. Osekre, J. Abrahamani and D. T. Abudu 
Department of Crop and Soil Sciences,  

Faculty of Agriculture,  

Kwame Nkrumah University of Science and Technology, Kumasi, Ghana 

ABSTRACT 

The adverse effects of synthetic pesticides on the environment and non-target organisms have ne-

cessitated the exploration of other safer and equally effective pesticides for the management of 

pests. The efficacy of Levo 2.4 SL (Oxymatrine 2.4 SL; Prosular oxamatrine a. i.), a botanical, 

against Callosobruchus maculatus (F.) infestation on stored cowpea, Vigna unguiculata (L.) 

(Walp.) was investigated in the insectary of the Entomology Section of the Faculty of Agriculture 

of the Kwame Nkrumah  University of Science and Technology. The effects of Levo on the adult 

mortality, ovipoistion and F1 progeny of the insect were evaluated. Thus 200 g of cowpea grains 

were treated with three dosages; 0.01 ml, 0.02 ml and   0.03 ml of Levo 2.4 SL. Betallic Supper 2.5 

EC (Primophos methyl and Permethrin a. i.) was used as a check and a Control (untreated grains) 

was also maintained. The mean number of eggs laid and the number of F1 adults that emerged 

were significantly (P < 0.05) smaller in the Levo treated grains than the control. The higher dos-

ages of Levo 2.4 SL were more effective against C. maculatus infestation and damage. At the end 

of four months of storage, Levo at all the dosages offered complete protection to the cowpea 

grains. Levo 2.4 SL at a dosage of 0.02 ml is considered the right dosage that can give optimum 

protection to cowpea grains against C. maculatus. 

INTRODUCTION 

Cowpea, Vigna unguiculata (L) Walp, is the 

main legume crop of tropical Africa (Padulosi 

and Ng, 1997). Almost every part of the cowpea 

plant is important and the seed is the nutritious 

component in the human diet. Despite the eco-

nomic importance of cowpea, man is not able to 

get maximum yield from its cultivation due to 

insect pests on the field and the little yield har-

vested and stored is further damaged by storage 

pests. 

The cowpea beetle, Callosobruchus maculatus 

(F.) is the most important post-harvest storage 

insect pest of the crop. C. maculatus causes 60 

% loss in weight and 100 % damage to grains 

(Keita et al., 2000) and also loss in nutritional 

and seed viability (Adams, 1976). Various meth-

ods are used in the control of cowpea beetle in 

storage. The use of traditional methods such as 

solarisation, use of oil and ash is not usually 

reliable even though the use of oil, for example, 

for the effective control of C. maculatus is well 

documented (Singh et al., 1978; Osekre et al., 

2002). The most effective method used is the 

application of synthetic insecticides. Despite the 

various advantages of these synthetic chemicals 



in storing the grains for long and protecting them 

from insect pests, their harmful effects on man 

and the environment and cost limit their patron-

age by farmers necessitating the exploration of 

eco-friendly protectants such as botanicals. Re-

searchers have intensified their efforts to identify 

indigenous plant products to help resource-poor 

farmers protect stored grains against insect pests. 

Levo 2.4 SL (Oxymatrine 2.4 SL; prosular ox-

amatrine a. i.) (Sineria industries Limited, Cy-

prus), a botanic insecticide, is a stomach poison 

with anti-feeding and repelling activity. Suitable 

alternatives to synthetic pesticides, such as the 

botanic products are biodegradable, breakdown 

quickly and unlikely to lose their efficacy due to 

build up of genetic resistance in pest; have no 

hazardous residue of the chemicals, non-toxic 

and non-persistent and ecologically friendly, are 

being tested through research and development 

projects in Africa, Asia and other parts of the 

world (Belmain et al., 2001). Varying degrees of 

success have been recorded by many farmers in 

the tropics in the use of botanicals to protect 

their legumes (Singh, 1990).  

The objective of this work was to assess the ef-

fectiveness of Levo 2.4 SL against the cowpea 

beetle, with specific objectives to determine the 

effect of Levo 2.4 SL on oviposition, F1 progeny 

and adult mortality of C. maculatus and to deter-

mine the dosage of Levo 2.4 SL that can give 

optimum protection to cowpea seeds. 

 

MATERIALS AND METHODS 

The experiment was undertaken at the insectary 

of the Department of Crop and Soil Sciences of 

the Faculty of Agriculture of the Kwame 

Nkrumah University of Science and Technology 

(KNUST), Kumasi, Ghana. 

 

Experimental cowpea variety  

The cowpea variety used was ‘‘Nhyira’’. The 

grains were obtained from the Seed Production 

Unit of the Crops Research Institute of the 

Council for Scientific and Industrial Research 

(CSIR-CRI), Kumasi, Ghana. 

Insect collection and culturing 

The test insect (Callosobruchus maculatus F.) 

was obtained from old stock being maintained in 

the Entomology laboratory of KNUST. Six 500 

ml Kilner jars were washed and then sterilized in 

an oven at a temperature of 60 0C for four hours 

and used to set up new cultures for the work.  

Cowpea grains for culturing the beetles were put 

in the Kilner jars. Twenty pairs of C. maculatus 

adults were introduced into the Kilner jars con-

taining 200 g cowpea grains and maintained 

under conditions of temperature of 25 ± 2 °C 

and 70 - 80 % r. h. to allow for mating and ovi-

position. The Kilner jars were covered with lids 

with perforated holes to allow for ventilation. On 

the 14th day after the set-up of the cultures, the 

jars were emptied and all the insects were re-

moved and the jars were re-filled with the same 

grains. The set-ups were closely monitored for 

emergence of the adults and on the 31st day after 

infestation, C. maculatus that have emerged 

were used for the main experiment. 

 

Experimental procedure  

Twenty 1 L Kilner jars and 20 sterilised petri-

dishes and cowpea grains were sterilized in an 

oven at a temperature of 600C for four hours. 

Then 200 g of grains were put into the 20 Kilner 

jars. Levo 2.4 SL at a dosage of 0.01 ml, 0.02 ml 

and 0.03 ml mixed with 0.3 ml of water each 

was applied to the grains in the Kilner jars. 

These dosages chosen were based on a number 

of preliminary trials conducted in the laboratory.  

Betallic Super EC (Primophos methyl and Per-

methrin a. i.) which is the insecticide commonly 

used by farmers as a protectant for the storage of 

cowpea, was used as a check at the recom-

mended dosage of 0.06 ml mixed with 0.3 ml of 

water. The various levels of Levo and Betallic 

were thoroughly mixed with the cowpea grains 

with the aid of a glass rod to ensure that the 

grains were uniformly coated and allowed to 

dry. A control treatment with no chemical appli-

cation was also maintained. One hundred grains 

were sampled from each Kilner jar and put into 

20 Petri dishes (10-cm diameter). Five males and 

five females of 0-1 day old adults of the test 



insect, C. maculatus, from the cultures were 

introduced onto the grains in each of the Petri 

dishes. These were maintained in the laboratory 

under the conditions previously stated. Each set-

up was replicated four times. The treatments 

were arranged in a Completely Randomized 

Design in a tray containing industrial oil (to pre-

vent invasion of the set-up by other insects). 

 

Effect on the treatments on oviposition 

Seven days after the set-up, the number of eggs 

in each of the Petri dishes was counted as data 

on oviposition by the insects.  

 

Effect of the treatments on adult insect mortality 

Adult insects that died in each of the Petri dishes 

were recorded at 24 h (1 day), 98 h (four days), 

168 h (seven days) and 336 h (14 days) after the 

set-up as data on the effect of the treatments on 

the mortality of the adults. Insects that did not 

move or had uncoordinated movements when 

probed with a hairbrush were counted as dead. 

All dead insects were removed from the Petri 

dishes each time mortality counts were done.  

 

Effect of the treatments on F1 progeny emer-

gence 

Twenty-one days after oviposition data were 

taken, new adults began to emerge from the 

grains in the Petri dishes. The progeny were 

counted and removed daily from the Petri dishes 

to prevent further mating and oviposition. Forty 

days after the start of the experiment when it 

was realized that no new progeny were emerg-

ing, the total number that had emerged from the 

grains in each of the Petri dishes was recorded as 

the F1 progeny count. 

 

Effect of the treatments on seeds damage 

The set-ups in the Kilner jars were used for the 

estimation of the damage caused by the insects. 

Grains weight loss was determined using the 

Thousand-Grain Mass method (Boxall, 1986). 

However, the procedure described by Aidoo et 

al. (2009) was adopted for the assessment of 

seed damage. For this, two sub-samples of 20 g 

of the grains in the Kilner jars set-up described 

previously were taken and their moisture levels 

determined using the oven method. Then the 

baseline dry-weight TGM (M1) was calculated 

on the remaining grains in each sample using the 

following formula (Boxall, 1986):  

N

H)(100W10
TGM




Where: 

W is the wet weight of sample 

H is percentage moisture content of sample 

N is the number of grains in the sample 

 

Five pairs of 0-1 day old C. maculatus from the 

cultures were introduced onto the grains in the 

Kilner jars and maintained for four months. Af-

ter every 30 days, all adult insects in each jar 

were sieved off. Two sub-samples of 20 g were 

taken from each replicate and the moisture con-

tent determined using the oven method and the 

TMG (M2) determined as described previously 

with the remaining grains. Monthly percent 

weight losses (on dry basis) were calculated for 

each replicate as follows: 

Percent weight loss =  100
M

MM

1

21 


Where: 

M1 is the baseline dry weight TGM of the grains 

M2 is the final dry weight TMG of the grains 

 

Data analysis 

The data were subjected to analysis of variance 

(ANOVA) using the SAS (8.2) GLM procedure 

(SAS Institute, 2001). Treatment mean separa-

tion was done using Tukey at 5 % level of prob-

ability.  

 

RESULTS 

Effect of the treatments on oviposition   

Significant (P < 0.05) differences were observed 

between the treated seeds and the untreated con-

trol in the mean number of eggs laid (Table 1). 

Levo at all the three dosages tested significantly 



reduced oviposition on the grains but no signifi-

cant differences were observed among the dos-

ages. There was no significant difference in ovi-

position on grains treated with Levo at 0.01 ml 

and that treated with Betallic whilst no signifi-

cant difference was recorded between Betallic 

and the control.   The mean percentage reduction 

in oviposition was significantly different among 

the treatments. Significantly (P < 0.05) higher 

percentage reduction in oviposition was re-

corded in the grains treated with 0.03 ml of Levo 

than those treated with 0.01 ml but no significant 

difference was observed between grains treated 

with 0.01 ml and 0.02 ml. Significantly higher 

percentage reduction in ovipoistion was also 

observed between the grains treated with Betal-

lic and the 0.01 and 0.02 ml of Levo. 

 

Effect of the treatments on F1 progeny 

There were significant (P < 0.05) differences in 

the number of F1 progeny that emerged from the 

grains treated with the two protectants (Levo and 

Betallic) and the untreated grains but there were 

no significant differences among the grains 

treated with the three levels of Levo. No F1 prog-

eny emerged from the various levels of Levo 

whiles the Betallic and the control recorded 16 

and 30 F1 individuals, respectively. There was 

significant difference in percentage reduction in 

F1 progeny between the treated cowpea grains 

and the untreated control but there was no sig-

nificant difference between the various dosages 

of Levo and the Betallic (Table 1).   

 

Effect of the treatments on adult mortality 

The effect of the various treatments on the mor-

tality of adult C. maculatus at 24 h (1 day), 96 h 

(4 days), 169 h (7 days) and 336 h (14 days) is 

shown in Table 2.  

After 24 h, all the treated cowpea grains re-

corded significantly higher percentage cumula-

tive mortality than the untreated, control.  Simi-

lar results were recorded after four and seven 

days; however, no significant differences were 

recorded after 14 days when 100 % mortality 

was recorded in all the treatments. All the three 

dosages of Levo and the Betallic caused 100 % 

cumulative mortality by the 4th day of storage. 

 

Effect of the treatments on seed damage 

Cowpea grains damage due to infestation by C. 

maculatus is presented in Table 3. Percentage 

cowpea grain damage in the various treatments 

ranged from 0.0 % - 11.0 % for the treated 

grains and as much as 45.4 % in the control after 

four months storage. All the dosages of Levo 

provided total protection resulting in no damage 

over the four months and these were signifi-

cantly different from the damage levels recorded 

in the Betallic treated cowpea grains. There were 

Treatment   Mean number of eggs laid 
Mean % reduction in  

oviposition 
Mean % reduction in F1 

Levo 0.01 ml 18.6 ± 5.8 bc 70.3 ± 9.4 b 100.0 ± 0.0 a 

Levo 0.02 ml 14.0 ± 2.6 c 77.7 ± 4.2 ab 100.0 ± 0.0 a 

Levo 0.03 ml   4.6 ± 0.6 c 92.5 ± 1.1a 100.0 ± 0.0 a 

Betallic 0.06 ml 38.3 ± 2.3 ab 39.1 ± 3.7 c 77.3 ± 12.6 a 

Control 63.0 ± 13.6 a   

TABLE 1: Mean percentage number of eggs laid, mean percentage reduction in oviposition 

    and mean percentage reduction in F1 progeny emergenceof s 

Means with the same superscripts within the same column do not differ significantly according to Tukey at 5 % 

probability. 



Mean percent adult mortality (± SEM) days after exposure 
Treatment 

1 4 7 14 

Levo 0.01 ml 75.0 ± 8.6 a 100.0 ± 0.0 a 100.0 ± 0.0 a 100.0 ± 0.0 a 

Levo 0.02 ml 95.0 ± 2.8 a   95.0 ± 2.8 a 100.0 ± 0.0 a 100.0 ± 0.0 a 

Levo 0.03 ml 85.0 ± 6.4 a 100.0 ± 0.0 a 100.0 ± 0.0 a 100.0 ± 0.0 a 

Betallic 0.06 ml 70.0 ± 4.0 a 100.0 ± 0.0 a 100.0 ± 0.0 a 100.0 ± 0.0 a 

Control 7.5 ± 2.5 b 55.0 ± 6.4 b 87.5 ± 2.5 b 100.0 ± 0.0 a 

Table 2:  Mean percentage adult mortality of Callosobruchus maculatus on cowpea  

  treated with different dosages of Levo 2.4 SL and Betallic. 

Means with the same superscripts within the same column do not differ significantly according to 

Tukey at 5 % probability. 

Treatment 1st Month 2nd Month 3rd Month 4th month 

Levo 0.01 ml 0.0 ± 0.0 c 0.0 ± 0.0 c 0.0 ± 0.0 c 0.0 ± 0.0 c 

Levo 0.02 ml 0.0 ± 0.0 c 0.0± 0.0 c 0.0 ± 0.0 c 0.0 ± 0.0 c 

Levo 0.03 ml 0.0 ± 0.0 c 0.0 ± 0.0 c 0.0 ± 0.0 c 0.0± 0.0 c 

Betallic 0.06 ml 1.9 ± 0.3 b 3.5 ± 1.1b 5.7 ± 1.3 b 11.0 ± 2.0 b 

Control 2.8 ± 0.3 a 9.8 ± 2.2 a 11.3 ± 0.5 a 42.4 ± 3.1a 

Table 3.  Mean percentage damage of cowpea grains after four months of storage 

  as affected by the various treatments. 

Means with the same superscripts within the same column do not differ significantly according to 

Tukey at 5 %. 

no significant differences between grains treated 

with the different levels of Levo. The Betallic 

treated grains suffered significantly less damage 

than the control.  

 

DISCUSSION 

Significantly larger number of bruchid eggs laid 

on untreated cowpea grains (control) compared 

to treated grains indicates that both Levo and 

Betallic effectively deterred oviposition by C. 

maculatus on the pulses but the level of deter-

rence was higher in the former than the latter. 

This effect was however dosage dependent, in 

that the least number of bruchid eggs was laid on 

pulses treated with highest dosage (0.03 ml) of 

Levo. The insects certainly prefer clean grains to 

ones coated with any substance that interferes 

with oviposition. Osekre and Ayertey (2002) 

suggested that C. maculatus tend to lay more 

eggs on clean grains when they have a choice, 

but where there is no alternative, they would 

oviposit even though fewer eggs would be laid. 



Dike and Mbah (1992) reported that the mode of 

action of plant products (powders) in reducing 

oviposition by female C. maculatus was not 

fully understood but it may be due to higher 

mortality rates as well as repellent activity of the 

products. Botanicals such as Neem (Azadirachta 

indica) and Black Pepper (Piper guineense) have 

been documented by Lale (1994) to highly deter 

oviposition by C. maculatus females on cowpea 

grains. Yahaya and Magaji (1997), Yahaya 

(2002) and Maina (2006) also reported that the 

oil and powder of P. guineense significantly 

reduced the egg laying capacity of adult C. 

maculatus, as well as their survival on cowpea 

grains.  

The reason for the lower F1 adult emergence due 

to Levo and Betallic application is not clear, but 

may be due to either higher mortality of the lar-

vae upon hatching from the eggs as a result of 

their contact with the chemical while gnawing 

their way into the grains. It was also noted that 

fewer F1 progeny were recorded in the Levo 

treated grains than the Betallic which is an indi-

cation of the greater level of toxicity to the de-

veloping larvae of the former than the latter. 

Rajapakse (1989) documented toxicity effect of 

botanic insecticide for adult bruchid.  

Both Levo and Betallic caused rapid mortality in 

the adult beetles than that of the untreated, con-

trol, which is an indication of the level of toxic-

ity of these chemicals and this was even empha-

sized more in the later days of storage.  It can be 

stated that both Levo and the Betallic were of 

comparable toxicity to the adult beetles consid-

ering the fact that by the 4th day of storage, 100 

% mortality has been recorded in the adults in-

troduced onto the grains treated with each of the 

chemicals. The untreated grains (control) re-

corded 100 % mortality of the adults well after 7 

days of storage when the same level of mortality 

was recorded in the Levo and Betallic by the 4th 

day. Thus both Betallic and Levo had adverse 

effects on longevity of C. maculatus. It can be 

explained that the 100 % morality recorded in 

the untreated grains (control) after 7 days of 

storage was normal considering that the adult 

insects are short-lived.   

Percentage damage in the untreated grains (42.4 

%) after four months of storage was quite high 

but considering the report by Rees (2004) that 

each adult beetle emerging from a cowpea grain 

could consume about 25.0 % of the seed from 

which it emerged, it is possible to register a 

higher loss. Percentage damage to grains treated 

with any of the Levo dosages used was zero at 

the end of the fourth month when more than 10 

% had been recorded in the Betallic treated 

seeds. A similar trend was observed when citrus 

essential oil was used in preventing grain dam-

age to cowpea by C. maculatus (Krishnappa et 

al., 2011). In their work, citrus oil was able to 

suppress grains damage to about 4.16 % after 

one month of storage. The effectiveness of Levo 

as cowpea grain protectant against C. maculatus 

was manifested by the inability of the insect to 

cause damage to the grains.  

The protection offered by Levo can be attributed 

to the cumulative effect of reduced oviposition 

and no F1 progeny emergence produced by the 

botanical. Once there was no further develop-

ment of the larvae due to apparent death of the 

embryo within the grain or the young developing 

larvae after hatching then no damage could be 

caused to the grains.   

 

CONCLUSION  

Levo, at all the three dosages tested, signifi-

cantly reduced oviposition, F1 progeny and dam-

age of C. maculatus on cowpea grains. It also 

caused rapid mortality in the insect and was sig-

nificantly better than Betallic (the check) in most 

of the parameters measured. The results obtained 

in this study revealed that Levo is an effective 

insecticide that can be used to protect cowpea 

seeds from C. maculatus damage. Levo may 

therefore be adopted for the control of C. macu-

latus, as this could further reduce the use of syn-

thetic insecticides. Levo 2.4 SL at a dosage of 

0.02 ml is considered the right dosage that can 

give optimum protection to cowpea grains 

against C. maculatus. 
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