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Abstract 

The effectiveness of various botanicals was tested against the Major Pest of shelled groundnuts, the red flour 

beetle, Tribolium castaneum (Herbst) (Coleoptera: Tenbebrionidae), under artificial infestation, in 

Laboratory conditions for one year. Essential Oils isolated by Clevengers Apparatus , @1%v/w  of Pongamia 

glabra (Karanja Oil), Azadirachta indica (Neem Oil), Brassica campestris (Mustard Oil) , Crown oil (Resin 

of Shorea robusta) , Dalbergia sisso (Sisso Oil),  Oryza sativa (Rice bran oil), Helianthus annus (Sunflower 

Oil) , Ricinus communis (Castor Oil), Aegle marmelos (Bael Oil), Sesamum indicum (Til Oil),  etc were tested 

for their bioefficacy against the Major Pest, of shelled groundnuts,  red flour beetle  Tribolium castaneum, 

(Herbst) Tenebrionidae, Coleoptera, under artificial infestation, in Laboratory conditions for one year. Out 

of all these plant products only, Crown oil (Resin of Shorea robusta) gave 100 % pod/Kernel protection for 

one year.  The LD 50 values were found out to be - 0.5% v/w. Spectroscopic GC MS analysis of, Crown oil 

(Resin of Shorea robusta) are identified as 2-Ethyl-oxetane (RT 2.223), as the major product     It may be due 

to the strong aromatic nature of these phyto-product. Hence these phyto-product may be used as fumigants or 

insect repellants against Tribolium castaneum and can be included in the package of practices to save stored 

groundnut in storage. 

Keywords: Clevengers Apparatus, Tribolium castaneum, and LD50 etc. 
 

1. Introduction 

Arachis hypogaea (L.), commonly known as 

groundnut or peanut, is an important oilseed crop 

grown in India [1-3]. Known as the "poor man's 

almond," groundnut kernels are higher in edible oil 

(48%) and readily digested protein (26%) than other 

oilseed crops. Tribolium castaneum (Herbst) 

(Coleoptera: Tenbebrionidae), also known as the red 

flour beetle, is a significant pest of groundnuts and 

their derivatives. It can also pose a significant risk to 

anthropogenic structures that handle and store 

groundnut products, such as flour mills, warehouses 

for the biscuit industry, and retail stores (Figure 1 & 

2). Tribolium castaneum is present in all of the 

themes and is considered a significant pest of biscuits 

(Odeyemi et al. 2005), processed cereal products 

(Odeyemi et al. 2001), and shelled groundnuts 

(Odeyemi and Daramola, 2000). The adult T. 

castaneum has a length of 2-4 mm with a colour 

range of reddish brown to dark brown. The ideal life 

cycle is completed in around 28 days at 350 C and 

75% relative humidity. The number of sticky eggs 

laid in the commodity by copulating females varies 

with temperature [4-7]. There could be 500 eggs laid. 

The average adult's lifespan is six months. Red-flour 

beetle damage to shelled groundnuts has been 

measured in terms of weight loss (about 4.5%) and 

germination loss (almost 73%). Additionally, as the 

groundnut oil's free fatty acid content rises, further 

quality degradation occurs (Apert, 1987). INDIA has 

a rich flora of economic importance especially 
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higher plants having pesticidal properties (Prakash 

and Rao, 1997; Prakash et al.,1986,89.)   Certain 

plants have evolved the capacity to create 

compounds from their secondary metabolism that 

have particular anti-insect qualities in order to 

suppress their natural enemies [8]. (Isman, 2006). In 

certain regions of the world, using naturally available 

plant materials to shield agricultural products from 

various insect pests is a long-standing custom (Peter 

1985). It has been demonstrated that plant extracts 

have insecticidal effects against a variety of insect 

pests (Golob et al., 1982; Delobel and Malonga, 

1987). It has been observed that the bioactive 

components of almost 2000 different plant species 

exhibit biopesticidal qualities (Ahmed et al., 1984). 

 

 
Figure 1 Neem Tree (Azadirachta Indica) 

 

 
Figure 2 Eucalyptus Tree 

The   existing information on insecticidal, repellant 

and feeding deterrent properties of plant components 

was reviewed by Mc Indoo (1945), Jacobson 

(1958,1975). Only a small number of these 

ingredients are, in fact, utilised in crop protection 

today. In actuality, these were practically forgotten 

when new, potentially insecticidal synthetic agents 

emerged. There is a renewed interest in these 

naturally occurring compounds in plant materials 

due to the growing awareness and documentation of 

the issues surrounding the use of modern synthetic 

insecticides and the attendant issues of insect 

resistance, persistence of residues, effect on non-

target organisms, biomagnification issues, human 

health hazards, and high application costs. In light of 

the fact that plant products are safer, more 

affordable, and environmentally friendly, research 

efforts are currently concentrated on the utilisation of 

plant powders, extracts, and oils (Adediran and 

Ajayi, 1996). According to Talukder & Howse 

(2000), botanical pesticides typically have a wide 

range of effects [9-11]. They are simple to use and 

process, safe, and have a rather particular mode of 

action (Sighamony et al., 1984; Rajapakse & Van 

Embden, 1997). There is a need to explore these 

plant products for their biopesticidal   properties 

against the red flour beetle, Tribolium castaneum 

(Herbst) (Coleoptera: Tenbebrionidae). Hence the 

present study was set up to examine the bioefficacy 

of certain phyoproducts against the red flour beetle, 

Tribolium castaneum (Herbst) (Coleoptera: 

Tenbebrionidae) for their use in management of the 

losses caused by this serious pest on shelled 

groundnuts [12].                                                                   

2. Materials and Methods 
First the promising plants were screened against the 

red flour beetle, Tribolium castaneum (Herbst) 

(Coleoptera: Tenbebrionidae) and their bioefficacy 

was tested. The effectiveness of certain plant 

products (table) were tested against the red flour 

beetle, Tribolium castaneum (Herbst) (Coleoptera: 

Tenbebrionidae) under artificial infestation in 

laboratory conditions for nine months. Hundred 

grams of groundnut pods/Kernels were taken in glass 

bottles in three replicated sets for each test plant 

products [13-16]. Oil formulations extracted by 
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Clevenger’s apparatus (Hydrodistillation method) 

were applied @ 0.1% v/w to the pods/Kernels 

(Figure 3). Ten pairs of freshly emerged live 

Tribolium castaneum of equal number of both sexes 

were released into each bottle 24 hours after 

treatment. The adult male & female population of the 

test insect was counted and recorded at intervals of 

24h, 48h, 72h, 96h, 30 days, 60 days, 90 days, 120 

days, 180 and 210 days of release. The final adult 

male and female population of test was recorded 

after 270 days of release. The percent reduction of 

beetle population over control has been calculated 

using the formula as follows – 

 

 
 

The data thus recorded were analysed statistically 

and present in the following tables. That active 

ingredient of the most effective oil formulation can 

be further subjected to GC-MS to determine its 

chemical structure. 

 

 

 
Figure 3 Clevenger’s Apparatus 

Table 1 Concentration of Treatment 

S.No 
Treatment 

 

Concentration 

of Treatment 

Beetle population 

after 270 days 
Mean 

Beetle 

population 

% Reduction of 

beetle 

population over 

Control R1 R2 R3 

1. 
Arachis hypogea (Groundnut 

Oil) 
0.1% v/w 21 30 23 24.66 64.77 

2. Mentha spicata (Mint Oil) 0.1% v/w 27 17 19 21.0 70.00 

3. Pongamia glabra (Karanja Oil) 0.1% v/w 21 30 23 22.66 68.57 

4. 
Brassica campestris (Mustard 

Oil) 
0.1% v/w 41 37 38 36.67 47.61 

5. Azadirachta indica (Neem Oil) 0.1% v/w 11 10 21 19.67 71.9 

6. Aegle marmelos (Bael Oil) 0.1% v/w 27 34 21 28 60.0 

7. Sesamum indicum (Tin Oil) 0.1% v/w 28 17 13 20.34 70.94 

8. Crown oil (Shorea robusta) 0.1% v/w NIL NIL NIL NIL 100.00 

11. Oryza sativa (Rice bran oil) 0.1% v/w 24 22 26 24 65.71 

12. 
Helianthus annus (Sunflower 

Oil) 
0.1% v/w 45 47 41 40.34 42.37 

13. Ricinus communis (Castor Oil) 0.1% v/w 31 41 45 34.34 50.94 

14. Dalbergia sisso (Sisso Oil) 0.1% v/w 36 42 41 32.67 53.32 

15. 
Linum usitatissamum (Linseed 

Oil) 
0.1% v/w 42 44 38 45.67 34.75 

 Control  72 68 70 70  
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Figure 4 Gas Chromatography (GC) 

 

 
Figure 5 Mass Spectrometry Data (MS) 

 

Results and Conclusion 

Spectroscopic GC MS analysis of active component 

of Crown oil (Shorea robusta) of are identified as 2-

Ethyl-oxetane as the major product.  It may be due to  

 

the strong aromatic nature of these photoproduct. 

Hence this photoproduct may be used as fumigant or 

insect repellent against Tribolium castaneum and can 
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be included in the package of practices to save stored 

shelled groundnut in storage. 
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