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Abstract 
Botanicals act not only as insecticides but also function as antifeedants, oviposition deterrents and ovicides. The 
biopesticidal property of plant extracts against test insect Achaea janata at different concentrations was done. The insect 
culture was maintained in a growth chamber in the laboratory at a temperature of 27 ± 2° C, 12: 12 L:D and with 70 ± 5 
% RH during the experiment and the data pertaining to overall efficacy of different plant products showed that Tree PAL 
was significantly more effective than others, followed by Spherathus indicus and Crawl clean which was also proved to 
be prominent. Efficacy of plant extracts and some developed products used in bringing down the population of test insect 
was studied in the nursery.  

 
Key words: Extracts, Semilooper, Biopesticide, Efficacy, Neem 

 
Insect pests are one of the major limiting factors in crop 

production. Synthetic organic insecticides have emerged as 

major tools of pest management. Insect pests represent a 

significant limitation in crop production, leading to substantial 

yield losses and impacting overall agricultural productivity [1]. 

To combat this challenge, synthetic organic insecticides have 

become the primary tool in pest management. These 

insecticides provide rapid and effective control over a broad 

spectrum of pests, making them highly valuable for ensuring 

crop health and yield stability [2]. However, the extensive use 

of synthetic insecticides has raised concerns about 

environmental safety, non-target effects, pest resistance, and 

potential health risks. This scenario has intensified interest in 

developing alternative pest control methods, including 

biopesticides derived from plants, which offer a more 

sustainable and environmentally friendly approach. Plant-based 

extracts and natural compounds have shown promising 

insecticidal properties with fewer adverse environmental 

impacts [3-4]. 

The use of biopesticides, alongside careful integration 

with conventional insecticides, can help create balanced pest 

management strategies that not only reduce reliance on 

synthetic chemicals but also preserve ecological health and 

support long-term agricultural productivity [5]. Integrating 

biopesticides with conventional insecticides can create a 

balanced and effective pest management strategy. However, the 

indiscriminate use of synthetic chemicals in pest control has led 

to a major setback: many insect pests have developed resistance 

to these insecticides, reducing their effectiveness and 

necessitating higher doses or alternative chemicals to achieve 

control. This cycle not only increases production costs but also 

exacerbates environmental contamination and health risks. 

Botanical insecticides have emerged as attractive alternatives to 

synthetic chemicals for pest management. Derived from plants, 

these natural compounds are believed to pose minimal risks to 

the environment, non-target organisms, and human health. 

Botanical insecticides are often biodegradable and less likely to 

contribute to pest resistance due to their complex, diverse 

bioactive compounds [6]. As a result, they offer a promising, 

eco-friendly solution for integrated pest management strategies, 

aligning well with sustainable agricultural practices and the 

need to protect both ecological balance and public health. In 

addition to the challenges posed by synthetic insecticides, there 

remains a vast, largely untapped potential within the plant 

kingdom for new pesticidal resources [7]. 

Although approximately 2,000 plant species out of an 

estimated 250,000 have been reported to exhibit insecticidal 

properties, only a small fraction of these have been thoroughly 

analysed for their biocidal activity, chemical composition, and 

specific modes of action [8-9]. This suggests that many more 

insecticidal plants and active compounds are yet to be identified 

and evaluated. Exploring these plants could reveal novel 

bioactive compounds with unique mechanisms for pest control, 

potentially overcoming resistance issues and offering targeted, 

environmentally benign options for pest management. Further 

research and discovery in this area hold promise for expanding 

the arsenal of natural, sustainable pest control agents and 

strengthening integrated pest management practices in 

agriculture and forestry [10]. Tropical forests are rich in 

biodiversity. Native people use various plant products for 

different and specific purposes. Many workers recorded use of 

certain plant species by the native people for insect repellent, 

attractant, antifeedant and insecticidal activity. On the other 

hand, world over intense efforts are on to identity newer 
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compounds of insecticidal properties with novel modes of 

action. So, ICFRE-IFB Hyderabad has studied the bio-

pesticidal property of plant extract Spherathus indicus against 

test insect concerned. 
 

MATERIALS AND METHODS 

  The extraction was carried out in the Soxhlet’s extraction 

apparatus. The samples containing leaves of the selected plant 

materials (Table 1, Fig 1) were air-dried for 6-7 days. After 

complete drying the plant parts were pulverized into powder 

with the help of mixer grinder. The plant material was extracted 

by Soxhlet extraction method (Fractional Distillation Method).  

 

 

Fig 1 Laboratory of IFB Hyderabad, processing of plant extracts 
 

 

Fig 2 Nursery plot experiment 

Table 1 List of plant species used in the laboratory evaluation 

S. No. Botanical name Vernacular name Telugu name Family Plant part used 

1. Spheranthus indicus East Indian globe thistle Bodasaram Asteraceae Leaf 

2. Chloroxylon sweietenia Satin wood tree Billudu Meliaceae Leaf 

Table 2 Test insect selected for the study 

S. No. Common Name Scientific name Family Order 

1. Gmelina semilooper Achaea janata Lepidoptera Noctuidae 
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Table 3 Nursey plot experiment 

For nursery   

Number of extracts : 4 

Number of concentrations : 2 (0.5% and 1%) 

Total number of formulations : 4 

Control (Neem Formulation and Synthetic pesticide) : 2 

Concentration of control : 0.05 % 

Total number of controls : 2 

Number of treatments : 6 (Total number of formulations + control) 

Number of replicates : 10 (25 plants each) 

Total number of replications : 40 (Number of treatments × replicates) 

Total number of plants : 1000 (Total no. of replications × 25 plants) 
 

Treatment duration form the age of 30 days – 100 days old seedlings 

RESULTS AND DISCUSSION 
 

The data regarding the percentage reduction of larval 

population due to application of plant extracts are presented in 

the (Table 4, Fig 2). Results obtained at 24 hours after spraying 

indicated that Neem brought about a significant reduction in the 

populations of larvae. It resulted in 91.75% reduction of 

synthetic chemical followed by Neem and Tree Pal and 

Spherathus indicus each with 75.00 per cent efficacy [11]. The 

performance of Chloroxylon swietenia 66.67% in reducing the 

larval population was significantly lower than other plant 

extracts. A further reduction in population of larvae was noticed 

on third day after spraying with all treatments except Tree PAL 

(91.75%) [12-13]. Spherathus indicus and crawl clean has 

resulted in 83.25 per cent reduction over control. The data 

pertaining to overall efficacy of different plant products showed 

that Tree pal was significantly more effective than others with 

83.37 per cent efficacy, followed by Spherathus indicus and 

crawl clean which was also proved to be prominent, as it 

resulted in 79.12 per cent reduction Chloroxylon swietenia 

showed the least performance 70.83 per cent [14]. The order of 

the plant extracts according to their overall efficacy was 

Profenophos > Neem > Tree PAL > Spherathus indicus > Crawl 

clean > Chloroxylon swietenia [15]. The study found that Neem 

and Tree PAL were most effective in reducing larval 

populations, with Neem achieving 91.75% reduction after 24 

hours and Tree PAL showing the highest overall efficacy at 

83.37%. Spherathus indicus and Crawl Clean also performed 

well, while Chloroxylon swietenia showed the least 

effectiveness. 

The present investigation is the outcome of the aforesaid 

thought and studies were made in the Department of 

Entomology, Institute of Forest Biodiversity. A total of two 

Ethano-botanical plant extracts (Fig 1) and 2 products Tree 

PAL and Crawl clean developed and popularized not only 

among the tree growers but also agriculture farmers of Tamil 

Nadu, Kerala and Karnataka by Institute of Forest Genetics and 

Tree Breeding (IFGTB) was tested in nursery (Table 3) against 

important forest insect pest (Table 2) Gmelina arborea 

semilooper (Achaea janata) in nursery trail. Spherathus indicus 

has been tested by Chellappandian [11] and he indicated that 

larvicidal response against two mosquitoes Culex 

quinquefasiatus and Aedes aegypti at different dosages (62.5, 

125, 250, 500 and 1000 ppm). The Spherathus indicus 

displayed prominent larvicidal activity at higher concentrations 

(1000 ppm). The laboratory bioassay of the essential oil and 

isolated sesquiterpenes from Chloroxylon sweteiana 

demonstrated significant insecticidal and antifeedant activities 

against Helicoverpa armigera [16-19]. Thus it is concluded that 

the degree biopesticidal property of different plant extracts  

varied from insect to insect, hence depending upon the pest 

problem and a particular type of extract has to be applied for 

effective control of the pest. 

 

Table 4 Effect of plant extracts on the semilooper of Achaea janata under nursery conditions 

S. 

No. 
Treatments 

Mean population of 

larvae per tree 24 hr 

after spraying 

Mean percent 

reduction over 

control 

Mean population 

of Larvae 72 hr 

after spraying 

Mean percent 

reduction over 

control 

Mean efficacy 

1. Chloroxylon swietenia 1.33 66.67 (54.73) 1.00 75.00(60.00) 70.83(57.30) 

2. Spherathus indicus 1.00 75.00(60.00) 0.67 83.25(65.84) 79.12(62.80) 

3. Tree PAL 1.00 75.00 (60.00) 0.33 91.75(73.30) 83.37(65.92) 

4. Crawl clean  1.00 75.00 (60.00) 0.67 83.25(65.84) 79.12(62.80) 

5. Profenophos 1.00 91.75(73.30) 0.33 91.75(73.30) 91.75(73.30) 

6. Neem  0.67 83.25 (65.84) 0.33 91.75(73.30) 87.50(69.30) 

7. Control 4.00 _ 4.00 - - 

 F test  Sig  Sig Sig 

 SEm  0.82  0.74 1.32 

 C.D. at 5%  2.52  2.28 4.06 
 

Note: 1. Figures in parentheses are angular transformed values 
            2. Population and per cent reduction are mean of 3 replications 

CONCLUSION 
 

The investigation highlights the varying efficacy of 

different plant extracts and products in controlling the larval 

population of Gmelina arborea semilooper (Achaea janata) in 

nursery settings. Neem demonstrated the highest initial impact, 

achieving a 91.75% reduction in larvae 24 hours after 

application. This was followed by Tree PAL and Spherathus 

indicus, both showing 75% efficacy. Over time, Tree PAL 

emerged as the most effective overall, with an 83.37% 

reduction, followed by Spherathus indicus and Crawl Clean at 

79.12%. The extract from Chloroxylon swietenia was 
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consistently the least effective, with an efficacy of 70.83%. The 

findings align with previous research that has noted the 

insecticidal properties of Spherathus indicus and Chloroxylon 

swietenia against different pests, illustrating that the 

effectiveness of these extracts can vary widely depending on the 

target insect species. This study confirms that while 

biopesticides like Neem and Tree PAL hold potential as 

effective alternatives to synthetic chemicals, the choice of a 

specific biopesticide should be guided by the nature of the pest 

to maximize efficacy. The outcomes of this research may 

provide valuable insights for forestry and agricultural pest 

management, encouraging further exploration and application 

of eco-friendly pest control solutions. 
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