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ABSTRACT:  Pests of minor pulses can all be controlled most successfully with synthetic pesticides. However, integrated pest management 
strategies for pulses are being developed in light of the negative effects of pesticide residues in the seed quality, environmental pollution, and 
harm to natural enemies associated with the use of synthetic pesticides. The purpose of this study is to assess the insecticidal potential of two 
indigenous plant extracts and synthetic dust against callosobruchus chinensis in pigeon pea seeds. For the control of Callosobruchus chinensis, 
two botanicals, Eucalyptus globules and Carica papaya, were used in combination with synthetic dust in various treatment combinations. The 
Callosobruchus chinensis used was derived in the laboratory from a colony originating from heavily invested pigeon pea seeds, while clean 
NSWCC-18 pigeon pea seeds were obtained from Institute of Agricultural Research and Training, Ibadan, Nigeria. The botanical plant extracts 
were obtained from an Owerri herbal store. They were oven-dried at 60°C for 48 hours before being ground to a powder in an electric mill. The 
synthetic dust (Terbufos and Cyfluthrin) was applied at a fixed rate of 0. l g, whereas the botanical dust was applied at 0.02, 0.04, 0.06, 0.08, and 
0.10 g/ 20 seeds. Both synthetic dust and plant extracts were used individually and in combination. We tracked Callosobruchus chinensis 
mortality over periods of 12, 24, 48, and 72 hours. The findings demonstrated that Callosobruchus chinensis adult mortality was completely 
caused by a sublethal dose of Terbufos. The study also showed that mixing synthetic organic insecticides with a small amount of insecticidal 
substances has a great deal of potential for lowering the rate at which they are applied. The findings demonstrated that a sub-lethal dose of C. 
papaya (0.08g) powder combined with Terbufos (0.1g)/20grams of pigeon pea seeds produced 100% adult mortality of C. chinensis at 72 h post-
infestation and was therefore advised at a dose of insecticides. However, it is advised that farmers store pigeon pea seeds after harvest and mix a 
sub-lethal dose of C. papaya (0.08g) powder with Terbufos (0.1g)/20 grams of pigeon pea seeds to maintain the best quality possible.  
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INTRODUCTION 
 
Pulse is one of the best plant protein sources and is an 
important part of the diet of ordinary people in developing 
countries such as Nigeria. Legumes play an important 
role in Nigerian nutrition because their edible seeds 
provide a low-cost source of protein. Food legumes have 
been dubbed "poor man's meat," owing to the fact that 
animal protein sources are rarely affordable to the 
majority of the population (Akibod and Maredia 2011). 
Minor pulses are grown on a small scale by economically 
disadvantaged farming communities for subsistence food.  

 
 
These crops are currently underutilized or ignored, 
despite the fact that they are good sources of protein and 
can help increase food security in rural areas. Research 
and development are being conducted to improve grain 
quality and productivity of these crops, both of which are 
negatively impacted by insect pest damage, particularly 
in storage (Boopathi et al., 2009). With a total production 
of about 133,000 tons from more than 249,000 ha, 
pigeon peas are the fifth most produced crop in the world 
and the second most important legume after beans.  
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The most significant of all pigeon pea usage in semi-arid 
and tropics is the high protein content of the seeds. For 
resource-constrained farmers who primarily consumed 
low-protein cereals and root crops, the grain is thus a 
crucial component of their diet (Karthikayan, et al., 2006).  
Minor pulses (legumes other than dry beans, dry fava 
beans/ broad beans, dry peas, chickpeas, cow peas, 
pigeon peas, Bambara beans, vetches, or lupins) can 
also be found in bakery products, bread, pasta, snack 
foods, baby food, sports food, soups, and tortillas, and 
their flour can be added to frozen dough (Nayer and 
Pedigo, 2006). The per capita consumption of pulses is 
declining in developing and less developed nations where 
protein deficiency is a problem (Gahukar 2014), due to 
rising human population, shifting market prices, and low 
crop productivity (Akibod and Maredia, 2011). For the 
purpose of reversing this trend and enhancing food 
security, nutrition, quantity, and quality generally, more 
research on the production and management of pulses is 
required (Ganeshaiah 2016). Pigeon pea productivity is 
low due to poor agronomic control, drought stress and 
pest and diseases among others. This severely reduced 
storage life, thus limiting seed and food availability. 
Among bruchidea, the genus callosobruchus cause great 
damage to pigeon pea (Keneni et al., 2011). In Nigeria, 
C. maculatus, C. chinensis, and C. theobromae are the 
most common. Past records showed that C. maculatus 
and C. chinensis are the most common and deadly 
storage pest associated with pigeon pea seeds (Khan et 
al., 2015). C. chinensis is the most harmful of the three 
pests, though. Many studies from all over the world have 
noted very severe pigeon pea seed damage. For 
instance, in India, if seeds are not protected, damage is 
only reported after four months (Kosar and Srivastava, 
2016). However, due to the significant damage to pigeon 
pea in storage, several management options were 
suggested, including the use of synthetic and non-
synthetic pesticides, as well as bio-rational, physical, and 
cultural practices. These recommendations have 
received varying degrees of use and success (Lai and 
Jat, 2015). Modern pest control options (insecticides and 
fumigants), while effective, are rarely used because they 
are out of reach for poor farmers in developing countries. 
Because the majority of stored grains are for long-term 
consumption, the use of hazardous insecticides is 
completely unacceptable (Nayer and Pedigo, 2006). 
Synthetic pesticides have proven to be the most effective 
control agents against all major pulse pests; however, 
due to the drawbacks of pesticide residues in grain, 
environmental pollution, and damage to natural enemies 
associated with synthetic pesticide use, integrated pest 
management schemes for pulses are being developed 
(Alice et al., 2014). For example, economic thresholds 
are being developed for pests of green gram (Vigna 
radiata [L.] R. Wilczek) and black gram (Vigna mungo [L.] 

 
 
 
 
Hepper) to avoid unnecessary pesticide applications 
(Akibod and maredia (2011). The adoption of these 
integrated practices by farmers in resource-poor 
communities should improve food security in rural areas. 
However, the introduction of integrated pest management 
in controlling the storage pest has been studied in many 
researches Ofuya and Akingbohungbe, (2007). 
Integrated pest management (IPM) combines different 
control measures both on the field and in storage to 
produce a cost-effective and practical regime (Stoddard 
et al. 2010). For example, Singh et al., (2009) 
recommended intercropping green gram with corn, 
releasing the predator Chrysoperla carnea (Stephens) at 
25,000 adults/ha and applying a mixture of NO at 0.2% + 
malathion at 0.05% and a second spraying of No at 0.2% 
+ endosulfan at 0.007% as needed. In a 2-yr trial, this 
regime significantly reduced pest levels compared with a 
control for several pests, including for M. vitrata (8.9–23.9 
vs 10.6–30.3%), L.  boeticus (8.6–20.6 vs 9.6–25.6%), 
aphids (56.6–65.2 vs 62.5–66.4%), jassids (58.0–66.7 vs 
62.2–71.4%), and whiteflies (57.8–62.0 vs 58.2–71.5%) 
(Singh et al.,2009). In black gram, IPM programs include 
seed treatment with B. bassiana followed by the 
application of profenophos, and this program lowered 
pest levels to 3.6 whiteflies/plant versus 5.9 whiteflies in 
the control, while B. bassiana seed treatment + 
P. fluorescens seed treatment reduced population levels 
to 2.5 jassids/plant versus 5.6 jassids in control and an 
imidacloprid seed treatment + profenophos spraying 
showed 2.0 thrips/plant versus 4.1 thrips in the control 
(Singh et al., 2014). Sequel to the above menace, this 
study evaluated the use of two indigenous plant extracts 
(Eucalyptus globules, and Carica papaya,), in 
combination with synthetic insecticides i.e. Terbufos and 
Cyfluthrin in the control of Callosobruchus chinensis in 
pigeon pea seeds. 
 
 
MATERIALS AND METHODS 
 
Experimental material and source 
 
The study was carried out at the Crop production, 
Research laboratory of the University of Agriculture and 
environmental sciences, Umuagwo, owerri. The 
Callosobruchus chinensis used were derived from culture 
maintained in Kilner jars under ambient laboratory 
conditions 28± 2°C and 70 ± 2%, relative humidity. 
Callosobruchus chinensis was maintained on pigeon pea 
NSCWCC-18, obtained from the Institute of Agricultural 
Research and Training, Ibadan, Nigeria. Clean seeds 
showing no visible sign of weevil egg covers, presence of 
adults or their exit holes were used.  The pigeon pea 
seeds were disinfested by storing them in a deep-freezer 
for two weeks before use. 
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Preparation of insecticidal of Eucalyptus globules, 
and Carica papaya powders 
 
Dry leaves Eucalyptus globules, and Carica papaya were 
purchased from local herbal store in Owerri, Nigeria. The 
plant parts were oven dried at 60°C for 48 h and ground 
to powder form in an electric mill and the powders were 
sieved to pass through a 300um mesh using a British 
Laboratory Test standard sieve. Each powder was stored 
in an air tight polythene bag placed in a wooden 
cupboard in the laboratory. Each prepared powder was 
used within one month of preparation. The two synthetic 
insecticides dust used were terbufos and cyfluthrin and 
both were obtained from an Agro allied chemical store 
located within Owerri metropolis. 
 
Experiment 1 
 
Mortality of Callosobruchus chinensis in pigeon pea 
treated with Carica papaya powder alone and in 
combination with terbufos and cyfluthrin pirimiphose dust. 
In this experiment, 20g of maize grain in a plastic plate 
(8.5 cm diameter) was treated with C. papaya powder 
alone and in combination with terbufos and cyfluthrin dust 
in 20 adults of Callosobruchus chinensis (less than one 
week old and unsexed) were introduced. Five rates of C. 
papaya powder (0.02, 0.04, 0.04, 0.8 and 0. lg) were 
each applied sole, and each rate in combination with 
either 0. lg of terbufos and cyfluthrin dust were included. 
A control was set up involving no application of plant 
powder or synthetic insecticide. Each treatment was 
replicated three times, including the control. The 
experiment set-up was placed in a wooden cupboard in 
the Research Laboratory. Adult, mortality in the 
introduced Callosobruchus chinensis was taken 24, 48 
and 72 hours post introduction. Number of adult exit 
holes on seeds was the variable used to determine seed 
damage after Fi progeny emergence (Ofuya and 
Arogundade, 2008) and this was taken 50 days’ post-
treatment as this the average number of days from egg 
laying to emergence. 
 
Experiment 2 
 
Mortality of Callosobruchus chinensis in pigeon pea 
treated with Eucaplytus globules powder alone and in 
combination with terbufos and cyfluthrin dust. 
The procedure described in Experiment 1 was followed 
except that a Eucaplytus globule powder was used 
instead of Carica papaya. 
 
 
Data analysis 
 
All data were  subjected  to  analysis of  variance,  and  
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before analysis, percentage data were transformed using 
the arcsine transform. The Duncan's multiple range test 
was used to separate mean values at the 5% level of 
probability.  
 
 
RESULTS 
 
At 24 h post- infestation, percentage mortality of 
Callosobruchus chinensis was significantly higher in 
treatments involving 0. lg C. papaya and 0.08g C. papaya 
mixed with 0.1 g Cyfluthrin than in other treatments 
(Table 1). 11 treatments, including the unprotected 
control and those involving synthetic insecticides once 
recorded zero percentage mortality. At 48h post-
infestation, treatment involving C. papaya (0. lg) mixed 
with Cyfluthrin (0. lg) produced the highest significant 
adult mortality of 81.6% which was significantly different 
from values recorded mortality in treatments involving C. 
papaya (0.08g) mixed with Cyfluthrin (0. lg) and C. 
papaya (0. lg) mixed with 0. lg Terbufos (Table 1). Nine 
treatments, including the unprotected control and those 
involving use of synthetic insecticides alone recorded 
zero percentage mortality. At 72h post - infestation, 100% 
mortality was recorded in treatments involving C. papaya 
+ cyfluthrin (0. lg + 0. lg) and C.papaya + terbufos (0.lg + 
0.lg) and C.papaya + terbufos (0.08g + 0.lg). Seven 
treatments, including the unprotected control and those 
involving use of synthetic insecticides alone recorded 
zero percentage mortality. Number of adult exit holes was 
significantly highest in the control treatment. It was lowest 
in treatments involving combination of C. papaya powder 
with terbufos and cyfluthrin (0. lg + 0. lg and 0.1 + 0.08g).  
Eleven treatments including control recorded zero % 
adult mortality of Callosobruchus chinensis at 24h post-
infestation (Table 2). The significant highest adult 
mortality was recorded in treatment involving 0.1 g 
E.globules powder mixed with 0.lg Terbufos (15.0gcd) 
and this was maintained up till forty eight hours post 
infestation. Seven treatments did not record any adult 
mortality including control. No treatment combination 
showed 100 % adult mortality rate, at 72 h post-
infestation (Table 2). However, nine treatments recorded 
zero adult mortality. Pigeon pea seeds in the control 
treatment had the highest number of adult exit holes. 
Pigeon pea seeds treated with E.globules powder mixed 
Cyfluthrin (0.lg + 0.lg) recorded significantly fewest adult 
exit holes. 
 
 
DISCUSSION 
 
Because of the risks to human health and other 
environmental concerns, there has been a global call for 
caution in the use of synthetic organic insecticides in crop  
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Table 1: Adult Callosobruchus chinensis mortality in Carica papaya powder alone and in combination with 
terbufos and cyfluthrin  
 

Treatment 
combination 

Rate of 
application 

Mean 
%24h 

Adult 
mortality 

48h (+S.E.in g/20g in 72h 
Mean no 

of adult exit hole 

Ca- alone 0.02 0.0a 0.0a 0.0a 40.0gf 
 

0.04 0.0a 0.0a 0.0a 27.3 fg 
 

0.06 1.6a 6.6ab 16.6ab I8.0bc 
 

0.08 
3.3ab 2l.6bc 46.6cd 18.0bc 

 
0.10 10.0cd 36.6cd 56.6cd 15.0b 

         Ca+cyf 0.02+0.1 0.0a 0.0a 0.0a 38.0fg 
 

0.04+0.1 0.0a 0.0a 0.0a 31.0fg 
 

0.06+0.1 0.0a 11.6ab 30.0bc 25.0bc 
 

0.08+0.1 16.6e 75.0e 85.0de 1 1,0ab 
 

0.1+0.1 16.6e 81 6e 100.0g 7.0ab 

        Ca+terb 0.02+0.1 0.0a 0.0a 0.0a 45.2fg 
 

0.04+0.1 0.0a 0.0a 16a 35.0cd 

 0.06+0.1 0.0a 11.6ab 23.3bc 22.0bc 
 0.08+0.1 11.6cd 60.0cd 100e 8.0ab 

 
0. 1 13.3d 76.6cd 100g 6.0ab 

     Cyf- alone 0.1 0.0a 0.0a 0.0a 47.5gf 
     Terb- alone 0.1 0.0a 0.0a 0.0a 45.0fg 

Control  0.0a 0.0a 0.0a 60.0g 

 
=0.05 (DMRT). 
Note: Means bearing the same letters are not significantly different at p  
Ca-carica papaya, Cfy-Cyfluthrin, terb-terbufos. 

 
 
 
 
protection against pest attacks (Ofuya, and 
Akingbohungbe, 2007). One way to accomplish this is to 
reduce the rate of application (Neog and Singh, 2012). 
The findings of this study indicate that mixing insecticidal 
plant materials or botanicals with sublethal doses of 
synthetic organic insecticides has great potential for 
reducing the rate of application of synthetic organic 
insecticides. Botanicals are generally perceived to be 
relatively safe and nontoxic to humans, as well as more 
environmentally friendly (Nyodu and Jamir, 2015), and 
may reduce the undesirableness of synthetic organics in 
this period. According to Ofuya and Akingbohugbe 
(2007), an application rate of 0.4 g/20 g of Eugenia. 
aromatica and Piper.guineese powder was effective in 
the control of C.maculatus in cowpea, with 100% adult 
mortality recorded at 48 and 72 hours post-infestation. 
In this study, a sub lethal dose of 0. lg C.papaya mixed 

with a low rate (0.lg) of either terbufos and cyfluthrin per 
20 grams of seed also produced 100% adult mortality of 
Callosobruchus chinensis at 48 and 72 h. E. globules 
singularly applied produced highly significant mortality of 
Callosobruchus chinensis. Some workers, like 
Raghumamu (2015) and Singh et al., (2014) had opined 
that a few plants in the Nigeria flora with confirmed 
biological efficacies against species of stored products 
insects were sufficient insecticidal to merit scientific 
formulation. Mixing insecticidal plant materials with 
synthetic organics can be regarded as mixed formulation 
of insecticidal (Nayer and Pedigo, 2006). Ganeshaiah 
(2016) demonstrated that terbufos can be used at 
reduced rates if combined with vegetable oils to control 
infestations of Callosobruchus chinensis in stored pigeon 
pea. Also, Gahukar (2014) used water extracts of neem 
and other local plants in minor pulses among which were  
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Table 2: Adult Callosobruchus chinensis mortality in Eucaplytus globules powder alone and combination with terbufos and 
cyfluthrin. 
 

Treatment 
Combination Rate of application 

Mean %24h 

Adult 
Mortality 48hrs 

(+S.E. in g/20g 
72hrs 

Mean no of adult exit 
holes 

Eu alone 0.02 0.0a 0.0a 0.0a 47.6fg 
 

0.04 0.0a 0.0a 0.0a 24.3bc 
 

0.06 0.0a 1.6a 13.3ab 21.0bc 
 

0.08 1.6a 16.6bc 28.3bc 1 8.0bc 
 

0.10 
10.0cd 20bc 40.0bc I4.0bc 

        Eu+cyf 0.02+0.1 0.0a 0.0a 0.0a 3.0fg 
 

0.04+0.1 0.0a 0.0a 0.0a 35.0fg 
 

0.06+0.1 0.0a 30.0bc 30.0bc 32.0cd 
 

0.08+0.1 8.3 be 75.0de 75.0dc I4.0ab 
 0.1+0.1 11.6cd 86.6de 86.6de 11 .0ab 

        Eu+terb 0.02+0.1 0.0a 0.0a 0.0a 38.0 fg 
 

0.02+0.1 0.0a 0.0a 0.0a 38.0fg 
 0.04+0 1 0.0a 0.0a 0.0a 34.0fg 
 0.06+0.1 0.0a 11.6ab 30.0bc 30.2fg 
 0.08+0.1 8.3bc 63.3cd 83.3de 20.0bc 

 0.1+0.1 15cd 68.3cd 83.3de 18.0bc 

          Cyf- alone 0.1 0.0a 0.0a 0.0a 47.8 fg 

terb- alone 0.1 0.0a 0.0a 0.0a 48.2fg 
Control  0.0a 0.0a 0.0a 42.0f 
 

Note: Means bearing the same letters are not significantly different at p=0.05 (DMRT). 
Ca-carica papaya, Cfy-Cyfluthrin, terb-terbufos. 

 

 

chickpeas, cow peas, pigeon peas and Bambara beans 
and observed that storage pests were in effective and the 
application rate was able to kill the pests within 48 and 72 
hours of application. The low rate of the synthetic organic 
appeared to have synergized with the botanical's 
sublethal dose to produce increased toxicity to the 
insects. For example, the low rate of each synthetic 
organic used did not cause insect mortality during the 
observation period, but when mixed with 0.08 g and 
especially 0. lg of each botanical, the mortality caused to 
the insects was roughly doubled. Insecticide synergism 
has been reported in mixed formulations (Nayer and 
Pedigo, 2006; Karthikayen et al., 2015). Homoligosis is a 
phenomenon in which a stimulating effect is induced in 
insect or other arthropods with sub lethal dose of possible 
combinations which causes the female to lay more viable 
eggs that develop to adult (Kosar et al., 2016). In this 
study, there appears to be a resemblance of this 
phenomenon when E. globules powder alone was 

applied for the control of Callosobruchus chinensis. A 
significantly higher number of adult beetles, indicated by 
the number of exit holes, emerged at the dose level of 
0.02g than in the control. 
 
Conclusion 
 
This study substantiated the good potential of combining 
low doses of insecticidal plant powder and low doses of 
synthetic organic dusts for maintaining pigeon pea seed 
quality and effective protection of stored grains against 
insect infestation and damage. 
 
Recommendation 
 
To maintain the optimum quality of pigeon pea seeds in 
storage, a sub-lethal dose of C. papaya (0.08g) powder 
mixed with Terbufos (0.1g)/20grams of pigeon pea seeds 
will produce 100% adult mortality at 72 hours of post- 
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infestation, and is thus recommended to farmers and 
post-harvest storage of pigeon pea seed. 
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