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ABSTRACT 

A study was conducted to evaluate the possible effects of Prosopis cineraria botanical 

extracts on Callosobruchus chinensis development. To stop the test pest from invading 

green gram seeds, extracts from the bark, fruit, and leaves of the plant P. cineraria were 

investigated as remedial treatments. In this study, the term "rate of development" refers to 

the amount of time it takes for a pest insect to emerge as an adult. The effectiveness of the 

botanical preparations was assessed in terms of the adult insects' delayed emergence from 

the infected seeds. When compared to control groups, which had a mean rate of 

development of 26 days, the treatment with plant extracts dramatically accelerated C. 

chinensis pace of development. A 39.67-day maximum was recorded when using 10% bark 

aqueous extract. The rate of insect development was also slowed down by all 10% 

preparations, 5% aqueous leaf extract, 5% aqueous suspension, and 5% aqueous bark 

extract. Based on the promising study results, it was determined that this tree's leaf extract, 

which is widely accessible in the dry regions of the Indian subcontinent, might be utilized 

as a cheap, safe, and convenient grain protectant, particularly for domestic usage. 
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INTRODUCTION  

The strain of an ever-growing population has led 

to an ever-growing need for food and, 

consequently, agricultural products. Appropriate 

food conservation both during and after harvest is 

a critical component of food production, as it 

minimizes crop losses during storage. Numerous 

organisms are supported by the grains kept in 

storage. Almost all grains are vulnerable to pest 

attacks due to the ecological interactions between 

the grain, abiotic variables (such as temperature 

and humidity), and biotic factors (such as the 

presence of pests, parasites, etc.). Ineffective and 

improper storage methods make this issue worse. 

Pulses are severely harmed by the Adzuki bean 

weevil (Callosobruchus sp.; Coleoptera: 

Bruchidae). There are about 20 species in the 

genus Callosobruchus, which are native to Asia 

and Africa. According to Tuda et al. (2005), they 

are mostly found in tropical and subtropical areas 

of the world. C. chinensis is a well-known pest 

that severely damages greengram and pigeon pea 

crops (Mehta and Modgil, 1996). 

Synthetic insecticides work well to contain this 

invasive species, but they also come with a host of 

drawbacks, including harm to the environment, 

recurrence of the pest, and loss of beneficial 

natural enemies. Concerns have also been raised 

about their residual toxicity and insect resistance 

following spraying (Brent and Hollomon, 1998). 

Pesticides derived from plants offer a more secure 

substitute, shielding the environment from 



 

 

Shailja Rawat  

 

 

  

pesticide contamination. Numerous botanical 

preparations have been shown to exhibit strong 

insecticidal, repellent, egg-laying inhibitory, 

toxicity, and anti-feedent properties at the egg, 

larva, and pupa stages of the life cycle (Kedia et 

al., 2015). On the other hand, relatively little 

research has been done on a control strategy that 

highlights C. chinensis developmental retardation. 

New methods are also being investigated, such as 

the use of diatomaceous earth (DE) (Gad et al., 

2021, 2022). Insecticidal efficacy of gas ozone 

during grain packaging on adults of C. maculatus 

and C. chinensis on cowpea seeds under storage 

circumstances was also studied by Gad et al. 

(2021) and they discovered that it was a safe and 

efficient substitute for chemical pesticides. 

Research is also being done on the effectiveness of 

modified atmospheres (MO), such as packaging 

containing carbon dioxide, in preventing 

Callosobruchus sp. infestations (Cheng et al., 

2013; Sagar and Pareek, 2020; Bourne-Murrieta et 

al., 2021). Additionally, research is being done to 

determine whether agricultural waste might act as 

an insect repellent (Ashamo et al., 2022). Cold 

plasma preservation of grain, the newest 

technology for stored grain preservation, is being 

tried and yields good results. 

All of these techniques work quite well, but they 

have the disadvantage of being expensive, difficult 

to prepare, and requiring special knowledge. The 

goal of this research was to create a pro-poor pest 

management instrument that is simple to make, 

using easily obtained materials, and is locally 

accessible. Prosopis cinerearia was the plant used 

for the investigation. This tree is frequently seen in 

dry areas of the Indian subcontinent.  This is a 

valuable tree that provides gums and tannins in 

addition to food, fuel, fodder, and timber (Leaky 

and Last, 1980). It is a highly valuable commercial 

and medicinal tree that has been utilized for years 

immemorial as an antibacterial and anti-

inflammatory substance. This plant contains 

alkaloids, flavonoids, phenolics, and tannins, all of 

which have been shown to be poisonous to 

microorganisms, worms, protozoans, mosquito 

larvae, and adult malarial parasites. For a very  
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long time, it has been used to treat wounds, boils, 

pimples, and pain alleviation (Henciya et al., 

2017). Considering the lacuna this study was 

initiated to find out the impact of Prosopis 

cinerearia on Callosobruchus chinensis 

development.  

MATERIALS AND METHODS  

Thus, in the Laboratory of Entomology at Dungar 

College, Bikaner University, a study was designed 

to assess the effects of botanicals extracted from P. 

cineraria on the development of C. chinensis on 

stored green gram. 

Culture of C. chinensis  

By heating the cleansed green gram (Vigna 

radiata: Leguminosae) seeds for four hours at 

60oC, any potential infestation was eliminated. A 

solitary pair of C. chinensis   taken from the 

departmental laboratory's stock culture, was raised 

on these grains and housed in glass jars covered 

with muslin cloth in a BOD incubator with a 

temperature of 28±20c and a relative humidity of 

70% for a period of seven days. The adults were 

then taken out of the jars and removed. The adults 

that emerged from these eggs were once again 

inoculated in pairs among several jars. As a result, 

a single line culture was produced. 

Treatments methods  

Three different types of extracts were made from 

the powdered bark, fruit, and leaf of P. cineraria: 

aqueous extracts, ether extracts, and aqueous 

suspensions. 1g of the ground plant material was 

placed in a filter paper thimble and boiled in 50 ml 

of DW until the volume was concentrated to 10 ml 

in order to create the aqueous extract. This was 

regarded as a concentration of 10%. In order to 

prepare concentrations of 10, 5, 2.5, and 1 percent, 

the serial dilution approach was used. One gram of 

ground plant material was placed in an extraction 

thimble and distilled with ether using a soxhlet 

extraction apparatus to create an ether extract 

preparation. A 10-milliliter extract was produced. 

This served as the stock solution for subsequent 

dilutions and was regarded as a 10% solution. A 

10% aqueous suspension was made by pulverizing 

10 g of plant material and mixing it with 50 g 
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pulse; a 5% aqueous suspension was made by 

mixing 5 g of powder into a 50 g pulse, and so on. 

Monitoring of the outcome 

The rate of development was defined as the 

amount of time (measured in days) from the day 

the egg was laid until the adult escaped by cutting 

a hole in the seed. 

Statistical analyses  

SPSS software was used for the statistical analysis. 

An analysis of variance ANOVA was used to 

determine the significance of the results at the 5% 

level of significance.   

Result 

The term "rate of development" in this study refers 

to how long it took the pest insect to emerge as an 

adult. Figures 1-3 display the C. chinensis 

development rate under prepared treatments. In the 

control groups, a mean rate of development of 26 

days was noted. Using 10% aqueous bark extracts, 

the bruchid's maximum development time was 

found to be 39.67 days. The pace of insect 

development is significantly slowed down by 10% 

formulations, 5% aqueous extract of leaves, 5% 

and 10% aqueous bark suspension, and 5% 

aqueous bark extract.  

ANOVA analysis was used to compare all the data 

overall, and the results indicated that, in terms of 

the pace of development, plant parts, 

concentrations, treatments, and extracts all varied 

significantly amongst themselves at the 5% level 

of significance. The most successful plant part in 

slowing the insect's development rate was the leaf 

(34.03 days), which was followed by the bark 

(33.63 days). Insects treated with these two 

treatments took much longer to mature than those 

treated with fruit formulations (31.78 days). When 

compared to sets treated with ether extracts (32.06 

days), sets treated with aqueous extracts and 

aqueous suspension could considerably lengthen 

the time it took the insect to emerge as an adult 

(33.89 and 33.50 days, respectively). The rate of 

development differed greatly amongst 

formulations with varying concentrations. A 

positive correlation was seen between the 

concentration and the pace of development, with 

values of 29.74 (1%), 32.33 (2.5%), 34.56 (5%)  
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and 35.96 days (10%). This further demonstrates 

the effectiveness of botanicals in postponing the 

pest's developmental stage. 

Fig.1. Rate of development (days) of 

Callosobruchus chinensis with different treatments 

made with Prosopis cineraria leaf. 

 
Fig. 2. Developmental period (days) of 

Callosobruchus chinensis with different treatments 

with Prosopis cineraria bark 

 
Fig. 3. Impact of Prosopis cineraria fruit (pod) on 

the development period (days) of Callosobruchus 

chinensis  

DISCUSSION 

The bruchid's rate of development varied 

according to the various treatments. It was found 
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to be 26 days in control sets and up to 39 days in 

some treatments, indicating the impact of plant 

treatment on this particular life-cycle component. 

Ekeh et al. (2015) reported similar outcomes when 

employing biopesticides derived from Aframomum 

melegueta, Capsicum nigrum, Zingiber officinale, 

Ocimum gratissimum, Azadiracta indica, and 

Allium sativa against C. maculates. The 

researchers also examined the impact on the pest's 

life cycle and adult longevity. On V. unguiculata, 

treated with A. sativum the adult stage of C. 

chinensis appeared on day 40.00 ± 0.00. In 2015, 

Bhattacharya and Dhar also documented a 

slowdown in the pulse beetle's development rate 

when they applied two potent microbials, Bacillus 

subtilis [Bs (T8) and Bs (Pundibari-I)], together 

with three botanicals (neem oil, pongamia oil, and 

mustard oil) as seed protectors.  Compared to a 

control group that lasted 32.57 days, Bs Pundibari-

1 showed the longest developmental duration, 

measuring 37.44 days. 

Ketoh et al. (2006) investigated the insecticidal 

effects of piperitone, the primary ingredient in 

Cymbopogon schoenanthus, and the plant's oil on 

C. maculatus at various stages of development. 

When it came to grubs, crude extract worked 

better, but piperitone worked better in preventing 

the development of recently laid eggs and early 

larval stages. Using an ANOVA to compare the 

effects of various plant components on the rate of 

development, it was discovered that the treatments 

of the leaves and bark had a considerably greater 

effect than those of the fruit (pod). The findings of 

Morallo Rejaesus et al. (1990), who saw C. 

chinensis development retardation when treated 

with C. frutescens fruit, corroborate these findings. 

The findings are consistent with the research of 

Juneja and Patel (1994), who found that when 

stored green grams were treated with mint leaves, 

orange peel, ground custard apple seeds, and black 

pepper, there was no population growth of C. 

analis up to four months. Pandey and Verma 

(1977) noted that moong seed could be effectively 

protected for at least 100 days when treated with 

powder of Annona spp.; Okonkwo and Okoye 

(1992) reported that the grains can be effectively  
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protected from infestation for more than three 

months against C. maculatus with the leaves of R. 

communis.  

The study conducted by Pandey et al. (1985) 

revealed that the Coryra cephalonica development 

duration varied from 45.33 to 48.08 days in the 

control group. However, when the species was 

treated with neem oil, cakes, leaves, flowers, 

powdered kernels, and babool gum, the 

development period increased to 65.08 days. 

Similar results were also reported by Schumutterer 

and Rembold (1980) and Mathur et al. (1989), 

who observed that A. indica seeds inhibited 

growth. The current study's development rate was 

also influenced by the various extracts, with 

aqueous suspension and aqueous extract exhibiting 

notable differences. These conclusions are 

consistent with the research conducted by 

Singhamony et al. (1986), which found that pepper 

acetone extracts might protect wheat.  

The extract concentration in this investigation had 

a substantial impact on the rate of development; 

sets treated with a 10% formulation showed a 

particularly long development period. The 

effectiveness of various concentrations of 

Nimbicidine, a pesticide derived from neem, on 

Tribolium castaneum was examined by Das et al. 

(2006). They observed a significant decline in 

growth over an extended period of development. 

According to Khan and Borle (1985), the best 

substances for prolonging the growth of C. 

chinensis were clay and powdered A. calamus 

rhizome at concentrations of 0.1 to 0.5%. The 

efficacy of plant oils of Cedar wood, clove, neem, 

eucalyptus, sweet flag, and orange was 

investigated on C. maculatus by Swamy and 

Wesley (2022) through the use of wooden cube 

impregnation. They discovered notable 

insecticidal, oviposition-deterrent, and repellent 

properties. Idoko and Ileke (2020) examined the 

effectiveness of five botanicals on C. maculatus, 

namely the leaves of eucalyptus, Ficus, 

Aframomum melegueta, Tetrapleura tetraptera, 

and Annona muricata. With an LC50 value of 2.42 

ml/kg and an LC95 value of 4.86 ml/kg, the 
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essential oil of A. melegueta proved to be the most 

effective of these. At a dosage of 5 ml/kg, the cent 

percent mortality of C. maculatus was achieved 48 

hours after administration. According to this study, 

several alkaloids that are present in plant extracts 

and have an impact on the grub's development 

inside the seed may exist.  Prophylline, linoleic 

acid, maslinic acid, trihydoxycinnamic acid, 

5,3',4'-trihydroxyflavanone, 3,4,5, 2-hydroxy ethyl 

ester, 5.5'-oxybis-1-3'benzendiol, 3-glucoside, and 

7-glycoside 3-benzyl-2-hydoxy.urs-12-en-28-oic 

acid. were found in   P.cineraria fruit  to Liu et al. 

(2012). contain P. cineraria leaves were shown to 

contain cholesterol, stigmasterol, and campesterol 

by Malik and Kalidhar (2007). Alkaloids that 

impede plant development were isolated from P. 

juliflora leaves by Nakano et al. (2004).  In order 

to reduce the amount of hazardous synthetic 

pesticides used in fruit post-harvest management, 

Solanki et al. (2018) have discovered a novel 

antifungal protein from P. cineraria seeds. Singh 

(2012) discovered that P. juliflora plant extracts 

had anti-mosquito, anti-fungal, anti-helminth, and 

antibacterial action. He attributed these properties 

to the plant's sterols, phenolics, tannins, 

flavonoids, alkaloids, and quinones 
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