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SUMMARY
A laboratory study was conducted under the ambient temperatures of between 30-33°C 
and 60-65% relative humidity to evaluate the efficacy of tobacco leaf powder for the 
control of C. maculatus on three varieties of stored cowpea namely “Kanannado”, 
“Bosop”, and “Danlergo”. The study was set-up in a Completely Randomized Design 
(CRD) with three replicates.  The treatments consisted of four levels of tobacco leaf 
powder T  (2g). T  (4g) and T  (6g), and a control (T ).  Fifty (50) g of dried cowpea seeds 1 2 3 0

were used in each treatment. Data collected included adult mortality, juvenile 
mortality and average number of exit holes. All data collected were subjected to 
Analysis of Variance (ANOVA), and means separated using the Duncan Multiple 
Range Test (DMRT). The results obtained from the study showed significant variations 
in the efficacy of the different levels of tobacco leaf powders tested. It was observed that 
cowpea treated with 6g of tobacco leaf powder were the best as compared to other 
treatment levels. Parameters used to determine efficacy of tobacco leaf powder in 
controlling cowpea bruchid include insect adult and juvenile mortalities and number of 
exit holes or average number of holes (ANH). The results revealed that tobacco leaf 
powder protected stored cowpea seeds against C. maculatus infestation during the 
period (16 days after treating cowpea seeds with tobacco leaves powder) of the 
experiment.
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Cowpea (Vigna unguiculata (L.) Walp.), 
subfamily Papilionoideae,  family 
Fabaceae (formerly Leguminosae) (44), is 
a dicotyledonous plant regarded as the 
most important food legume in tropical and 
sub-tropical countries of the world (9). It is 
a drought-tolerant and short-warm weather 
crop, well adapted to drier regions where 
other food legumes do not perform well 
(48). It requires an annual rainfall of about 
750 -1100mm (51).
The estimated worldwide area under 
cowpea production is more than 12 million 

hectares, of which West Africa alone 
accounts for about 9.3 million hectares, 
with annual production of 2.9 – 3.3 million 
tonnes (50, 23, 1). In Africa, the main 
cowpea-producing countries are Nigeria, 
Niger, Burkina Faso, Ghana, Kenya, 
Uganda, Malawi and Senegal (47). Fatokun 
et al. (2009) reported that production of 
cowpea has steadily risen from 33kg/ha in 
the 1900s to 470kg/ha in 2006 in West 
Africa and to 670kg/ha in Nigeria. Africa 
leads the world, and it accounts for about 
70% of the total production of cowpea, and 
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Nigeria accounts for 58% of worldwide 
production (22) hence being both the largest 
producer and consumer of cowpea 
worldwide (34). 
Cowpea cultivation is mostly done by 
peasants in developing countries (46, 33), 
being a source of the desperately needed 
protein lacking in their diets (6). Cowpea 
also contains several other minerals that the 
body requires to remain in a good state of 
health (56) especially for poor people that 
cannot afford the more expensive animal-
based proteins (18). Studies reveal that a 
quarter of a cowpea grain is made up of 
protein,  50-67%  carbohydrate and 1.9% 
fat, making it one of the most nutritious 
crops cultivated in the tropics (12).
Despite the   nutritional and economic 
values    of cowpea such as compensating 
for the protein shortage   in households' 
diets, cowpea production and storage are 
adversely affected by insect pests' 
infestations leading to significant yield 
l o s s e s  ( 4 6 ,  7 ) .   B e a n  w e e v i l ,  
Callosobruchus maculatus is the most 
important storage insect pest attacking 
cowpea (2). C. maculatus can damage about 
50% of the seeds after   four months of 
storage (16), making it the most important 
postharvest insect pest of cowpea in the 
tropics (15). It causes significant losses 
both in the quality and in quantity of 
cowpea manifested by seed perforations, 
and reduction in weight, market value, and 
germination ability of seeds (45). Lale and 
Vidal (37) reported C. maculatus to be more 
destructive on account of its shorter life 
cycle and higher intrinsic fecundity, 
especially when compared to its closely 
related C. subinnotatus, the major insect 
pest of stored Bambara groundnut. The 
presence of emergence holes on stored 
pulses due to the destructive activity of this 
insect pest has far-reaching effects, such as 
reducing the value of the pulse leading, to 
total loss (24). In addition, consumer 

preference studies show that cowpea buyers 
have zero tolerance for insect-damaged 
cowpea grains and that those with bruchid-
made exit holes reduce the quality and price 
of cowpea grains (25)
 Female C. maculatus lay white eggs on 
stored cowpea seeds or pods, depending on 
the form of storage (10, 3, 20). When eggs 
hatch and larvae emerge, they penetrate the 
seeds and destroy cowpea seeds (25). 
Cowpea seed infestation by both larvae and 
adults causes very severe damage 
sometimes leading to total loss of cowpea 
seeds (49). 
C. maculatus damage on cowpea are most 
of the time mitigated by employing the use 
of chemical insecticides,  which are most 
often  harmful to the environment, non-
target organisms and man (11, 29). 
Furthermore, the challenge of insects 
developing resistance against insecticides 
has been reported as one of the 
shortcomings of indiscriminate use of 
insecticide use (52). However, recent 
studies have shown that synthetic 
insecticides were found to penetrate grains 
and may be toxic as well as persistent in the 
environment as residue (52). In addition, 
Ekeh et al. (20) reported an instance of 
residues of methyl bromide, a fumigant 
found on stored food commodities, 
persisting, resulting in cancers in 
consumers. Therefore, it becomes 
imperative to develop an alternative control 
strategy that is safe and environmentally 
friendly such as use of botanicals, to protect 
agricultural produce against insect pest 
infestation.
The use of botanicals in the control of insect 
pests has been reported by Lale (38), 
Nwaubani and Fasoranti (42), and Buba and 
Zakka (14). Botanicals can be applied as 
vegetable oils, spices, plant powders and 
extracts of plant parts (42), thereby 
reducing reliance on chemical pesticides 
(30).  The advantages of botanicals over 
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synthetic pesticides include being easily 
degradable, non-persistence and safe to the 
environment, non-toxicity to man, animals, 
and the environment, being difficult to 
develop resistance against, and ease of 
preparation even by village level 
technology (38).
Some of the common plant-based non-
synthetic pesticides used in the control of 
insect pests include tobacco (Nicotiana 
tabacum) (25, 4), ginger (Zingiber 
officinale) (4, 57), pyrethrum (17) and neem 
(Azadirachta indica) (13). Others include 
cocoa pod ash, plantain skin ash, palm oil 
(19) and chilli pepper (4).
An outstanding botanical used in insect pest 
control is tobacco, which contains many 
phytochemicals, with nicotine being the 
principal component as well as the most 
toxic to insect pests (32, 31). Tobacco is a 
quick-acting insecticide, which acts as a 
stomach poison and is an important 
chemical utilized by the tobacco plant as 
part of its defence mechanism from insect 
attack (21). According to Muck (41), apart 
from its insecticidal properties, tobacco has 
other uses. 
Recent ly,  fa rmers  a re  becoming  
increasingly aware of the environmental 
hazards caused by over-dependence and 
overuse of chemical pesticides. This is in 
addition to the adverse effects of these 
chemicals on beneficial and non-target 
organisms as well as their high cost. It is in 
view of finding an alternative to synthetic 
chemical pesticides that would be 
affordable, readily available, as well as safe 
for the environment, non-target organisms 
and humans that this research was 
conducted. This research aimed to evaluate 
the efficacy of tobacco leaves powder for 
the control of cowpea bruchid, C. 
maculatus, in stored cowpea.

 

MATERIALS AND METHOD
Experimental Site
The experiment was conducted in the 
laboratory of the Department of Agronomy, 
Faculty of Agriculture, Federal University 
of  Kashere ,  Gombe s ta te .   The 
experimental site is located in the Sudan 
savanna ecological zone of Nigeria within 
latitude 09°69´N and 11°56´E of the 
equator, and an altitude of 431m above sea 
level (26)
Source of cowpea seeds
Three varieties of stored cowpea, 
“Kanannado”, “Bosop”, and “Danlergo” 
were sourced from the open market in 
Kashere. The seeds were sorted into 
infested and uninfested.  The     cowpea 
seeds already infested with C. maculatus 
eggs were set aside while the undamaged 
were used to set up the experiment.   The 
undamaged cowpea seeds were put in 
plastic bags, labelled and put in a deep 
freezer at -4°C for 72 hours. This is to halt 
the metabolic activities in all stages of 
development of C. maculatus before use in 
the experiment. Thereafter, they were 
sundried until they became brittle (35, 8). 
Preparation of tobacco leaves powder
Tobacco leaves were sourced from Gwaram 
village near Kashere town, Akko Local 
Government Area. These were washed, and 
air-dried under shade, away from direct 
sunlight (to preserve their active 
constituents). The leaf samples were 
ground into a fine powder using an electric 
blender and sieved. The powders were kept 
in airtight containers until needed.
Preparation of initial C. maculatus 
culture of unknown age
Samples of infested cowpea seeds   from 
the three cowpea varieties mixed in equal 
ratios of 20g each to make a total of 60g 
were put in a 1-litre glass container. The 
glass container was covered with a piece of 
muslin cloth held in place with a rubber 
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band to ensure adequate ventilation for the 
insects and prevent the insects from 
escaping. This was replicated five times and 
was used to culture the initial population of 
C. maculatus used for the study. 
Culturing C. maculatus of known age (F  1

Generation)
Sixty grams (60 g) each of the three 
disinfested cowpea varieties were mixed 
with Bambara nuts and put in 5 different 
containers each measuring 1 litre to remove 
any bias on C. maculatus growth arising 
from source of food. Fifty adults of C. 
maculatus obtained from the initial insect 
culture were transferred to the new 
containers. The containers were left 
undisturbed for 6 days for insects to mate 
and lay eggs until pristine C. maculatus 
adults emerged.
Fifty grams each of disinfested cowpea 
varieties were put in well-labelled, muslin-
cloth-covered plastic containers. Forty 
pristine adult C. maculatus of the same age 
were picked from the second insect culture 
and put in each container. Each of the 
containers was replicated 3 times. 
Application of tobacco leaf powder to 
cowpea varieties
Tobacco leaf powder  of 2g, 4g, and 6g were 
applied to each cowpea varieties. There was 
also a control treatment for each of the 
cowpea varieties with 0g of tobacco leaf 
powder. These four treatment levels were 
applied to the labelled containers 
containing cowpea and pristine adult C. 
maculatus. Containers were left open 
without their covers but covered with 
muslin cloths and secured with rubber 
bands. Each of the treatments was 
replicated three times. Treatments were 
arranged in a Completely Randomized 
Design (CRD) on a workbench in the 
laboratory.
Data Collection
Data collected include adult mortality 

(AM), juvenile mortality (JM), number of 
exit holes (NEH) on cowpea seed (severity 
of damage on seeds), and adult emergence 
(AE). 
Procedure for Taking Data from the 
Treatments
Adult mortality was determined by 
removing and counting daily mortalities of 
adult C. maculatus for 16 days after 
treatment with tobacco leaves powder. 
Determining juvenile mortalities followed 
the same procedure for counting dead 
juveniles of C. maculatus and discarding 
them. To determine mean number of exit 
holes, 20 cowpea seeds were selected at 
random from each container and the mean 
number of exit holes calculated by dividing 
the number of holes by the total number of 
cowpea seeds (20).
Data Analysis 
The data collected on various parameters 
were analyzed statistically using Analysis 
of Variance (ANOVA) by deploying SAS 
statistical package. Means were compared 
by Duncan Multiple Range Test (DMRT). 

RESULTS
Adult mortality of C. maculatus treated 
with four levels of tobacco leaf powder
The result of the C. maculatus adult 
mortality on cowpea treated with tobacco 
leaf powder is presented in Table 1. The 
result showed that there was no significant 
difference (p>0.05) between the treatment 
levels on the day 2 to day 8 of the 
experiment.  However, there were 
significant differences between the 
treatment levels on day 10 of storage. The 
result also indicated that there was an 
increase in mortality rate as the storage time 
increased. The highest mortality was 
recorded on day 8 of the experiment. The 
highest mortality was recorded on cowpea 
that was treated with 6g tobacco leaf 
powder.
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Table 1: Adult mortality C. maculatus  on cowpea treated with four levels of tobacco leaf powder  
Days After Treatment  

Treatment 
level (g)

 

2
 

4
 

6
 
8

 
10

 
12

 
14

 
16

 
6

 
3.44a

 
5.77a

 
7.66a

 
11.77a

 
9.33a

 
7.00a

 
3.89a

 
2.22a

 4

 

2.11b

 

4.66b

 

6.44b

 

9.77b

 

9.11a

 

5.00b

 

1.66b

 

0.66b

 2

 

0.88c

 

1.66c

 

4.22c

 

8.44b

 

8.77a

 

1.77c

 

0.55c

 

0.33cb

 0 0.00d 0.00d 0.00d 0.00c 0.00b 0.11d 0.22c 0.11c

 
Means in the same column with the same letters are not significantly different (p≤0.05)

 

 

 

 

 

        

 

 

Table 2: Juvenile mortality of C. maculatus

 

on cowpea treated with four levels of tobacco leaf 
powder

 

Days After Treatment

 

Treatment 
level (g)

 

2

 

4

 

6

 

8

 

10

 

12

 

14

 

16

6

 

1.88a

 

3.00a

 

4.33a

 

6.00a

 

7.22a

 

10.00a

 

8.11a

 

3.55a

4 1.00b

 

1.77b

 

2.55b

 

3.66b

 

5.33b

 

6.11b

 

5.88b

 

3.44a

2 0.77b 1.11c 1.55c 2.11c 3.66c 4.22c 4.66b 3.11a

0 0.00c 0.00d 0.00d 0.00d 0.00d 0.11d 0.22c 0.00b

Means in the same column with the same letter are not significantly different (p>0.05)

 

 

 

 
 

 

 

 

 

 

  

         

 
 

 

Juvenile mortality of C. maculatus on 
cowpea treated with four levels of 
tobacco leaf powder
The result of the juvenile mortality of C. 
maculatus is presented in Table 2. The 
result showed a significant increase in 
mortality on day 8 of the experiment with 
an increase in storage time. The highest 

juvenile mortalities were observed on day 
12 of storage. The lowest juvenile 
mortalities of C. maculatus were recorded 
on control. Consequently, the highest 
juvenile C. maculatus mortalities were 
recorded in cowpea treated with 6g of 
tobacco leaves powder in all the storage 
days.

Adult mortality of C. maculatus on three 
varieties of cowpea treated with four 
levels of tobacco leaf powder 
Adult mortalities on tobacco leaf powder 
and cowpea treatments are presented in 
Table 3. The result shows no significant 
difference (p>0.05) in adult mortalities 
between the treatments form day 2 to 10 
after storage. However, there was a 

significant difference (p≤0.05) in adult C. 
maculatus mortalities between the 
treatments from day 10 to the sixteenth day 
of the experiment in all the treatment 
combinations. C. maculatus adult mortality 
rate also increases in each of the treatments 
from day 4 to the day 10. The lowest C. 
maculatus adult mortalities were recorded 
in control.
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Table 3: Adult mortality of C. maculatus

 

on three cowpea varieties treated with four levels of 
tobacco leaf

 

powder

 

Days After Treatment

 

Treatment

 

2

 

4

 

6

 

8

 

10

 

12

 

14

 

16

 

KAN 0g

 

0.00c

 

0.00e

 

0.00e

 

0.00e

 

0.00c

 

0.33cb

 

0.33d

 

0.00b

KAN 2g

 

1.00bc

 

3.33d

 

5.66bc

 

12.00ba

 

10.33a

 

3.33cb

 

1.33cd

 

1.33ba

KAN 4g

 

3.33ba

 

5.66bac

 

7.00ba

 

13.66a

 

7.00ba

 

3.00cb

 

0.66d

 

0.00b

KAN 6g

 

5.00a

 

7.33a

 

9.00a

 

14.33a

 

3.33bc

 

0.66cb

 

0.33d

 

0.00b

BOS 0g

 

0.00c

 

0.00e

 

0.00e

 

0.00e

 

0.00c

 

0.00c

 

0.33d

 

0.00b

BOS 2g

 

1.00bc

 

0.66e

 

3.33d

 

8.00bdc

 

9.66a

 

8.00a

 

4.00b

 

2.66a

BOS 4g

 

2.00bc

 

5.00bdc

 

6.66b

 

9.00bdc

 

11.00a

 

4.00b

 

1.00d

 

1.00b

BOS 6g

 

3.33ba

 

6.00ba

 

7.33ba

 

10.33bac

 

11.00a

 

2.00cb

 

0.00d

 

0.33b

DAN 0g

 

0.00c

 

0.00e

 

0.00e

 

0.00e

 

0.00c

 

0.00c

 

0.00d

 

0.33b

DAN 2g

 

0.66c

 

1.00e

 

3.66dc

 

5.33d

 

7.33ba

 

9.66a

 

6.33a

 

2.66a

DAN 4g 1.00bc

 

3.33d

 

5.66bc

 

6.66dc

 

10.00a

 

8.00a

 

3.33cb

 

1.00b

DAN 6g 2.00bc 4.00dc 6.66b 10.66bac 12.00a 2.66cb 1.33cd 0.66b

Means with same letters within a column are not significantly different (p>0.05)
Key: KAN.: kanannado, BOS.: Bosop, DAN.: Danlergo
The results of the tobacco powder treatment levels on the number of exit holes (ANH) on stored cowpea 
are presented in Fig. 1, where it shows a significant difference (p≤0.05) between the means of exit holes in 
control and the other cowpea varieties treated with tobacco leaf powder levels. 

Fig. 1: Showing average number of exit holes made by C. maculatus on cowpea treated 
with three levels of tobacco leaf powder and control
Legend: 1. ANH – Average Number of Holes
               2. Treat. – Treatments 

Figure 2 shows interaction between cowpea 
varieties and tobacco treatment levels on 
average number of holes where all varieties 

without control gave significantly higher 
number of holes compared with those with 
other levels of tobacco treatment levels.

102  
 BUBA ET AL: POTENTIALS OF TOBACCO Nicotiana tabcum L. LEAVES POWDER FOR THE CONTROL OF COWPEA BRUCHID



Fig. 2: Showing effect of variety – tobacco leaves powder levels interaction on 
average exit holes caused by C. maculatus on stored cowpeas
Legend: ANH – Average Number of Holes

DISCUSSION
In this study, the maximum number of 
mortalities of adult C. maculatus was 
recorded in cowpea treated with 6g of 
tobacco leaves powder, while the minimum 
number of adult C. maculatus mortalities 
was in cowpea with zero tobacco level. The 
high mortality levels recorded in adult C. 
maculatus occurred due to the action of 
tobacco leaf powder. This finding is in line 
with Ofuya (43), who reported a high 
mortality rate for some storage insect pests 
when exposed to tobacco leaf powder. 
He l l e r  and  Mushonga  (27 )  and  
Akinkurolere (5) also reported enhanced 
protection of stored Bambara nuts and 
cowpea in stores when exposed to some 

plant powders, especially tobacco. Mihale 
et al. (40) reported that tobacco, especially 
when mixed with other botanicals, is 
capable of controlling and lowering insect 
population in stored products by causing 
mortality in both adults and juveniles.
The study revealed that tobacco leaf powder 
caused mortality in juvenile C. maculatus 
on stored cowpea. This is probably due to 
the toxic effects of the active ingredients in 
tobacco leaves, as suggested by Isman (31). 
This agrees with the report of Lale and 
Alaga (38) that phytochemicals from 
certain botanicals, especially tobacco, are 
capable of suppressing oviposition and 
even mortality in insect pests of stored 
products. This finding was further 
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corroborated by Tiroesele et al. (54), who 
reported that juvenile mortality was higher 
on stored pulses treated with botanicals 
compared with those without the same 
treatments. The mortality of C. maculatus 
juveniles within the seeds suggest that the 
active ingredient of the tobacco leaf power 
penetrated the seeds
The present study revealed a higher number 
of exit holes in cowpeas not treated with 
tobacco leaves powder compared with 
cowpea treated with tobacco leaves powder. 
The presence of exit holes in cowpea 
signifies damage to the commodity by C. 
maculatus. This may be due to the absence 
of control measures in untreated cowpea 
that allowed insects to bore into cowpea, 
thereby damaging the cowpea seeds. This is 
in line with the finding of Tiroesele et al. 
(54), who reported that cowpea without 
phytochemical treatment had a higher 
number of exit holes when compared with 
those protected with phytochemicals. In the 
same vein, a study conducted by Uddin et 
al. (55) reported that botanicals used on 
some stored pulses were able to reduce the 
population of insects, which increased the 
number of undamaged pods. Ofuya (43) 
reported an explosion of insect pest 
population number in stored commodities 
due to the absence of treatment with 
tobacco leaf powder compared with 
cowpeas treated with tobacco leaf powder. 
High C. maculatus emergence means more 
exit holes and, consequently, high damage 
severity. This finding agrees with Tinkeu et 
al. (53), that established a relationship 
between emergence holes in stored pulses 
and damage as positively correlated 

CONCLUSION
Treating stored agricultural commodities 
with tobacco leaf powder may be a valuable 
alternative for both farmers and 
storekeepers in controlling C. maculatus 

infestation on stored cowpea. This study 
showed that dressing stored cowpea seeds 
with 4 and 6 grams of tobacco leaf powder 
was efficacious, especially on the eight day 
of application against the activities of C. 
maculatus on stored cowpea. These 
varietal/treatment-level-combinations 
appeared to suppress the population of C. 
maculatus on stored cowpea. This is 
important as it will  help in controlling not 
only C. maculatus, but other insect pests of 
stored commodities in line of the goal of 
preserving the environment and beneficial 
and non-target organisms. It is therefore 
recommended that tobacco leaf powder be 
tested on other stored products to determine 
their effect in the control of insect pests.
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