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Abstract 

Ficus benjamina (Rosales: Moraceae), commonly known as 

weeping fig, is not only planted alongside the road as decorative 

plant in Pakistan but also has chemicals which used to treat cancer 

and ulcer. A leaf eating caterpillar, Trilocha varians 

(Lepidoptera: Bombycidae) is a serious pest of Ficus spp. 

especially Ficus benjamina. This is a new emerging pest of 

horticultural and agricultural crops all over the world. The pest is 

causing 100% defoliation and even death of plant. The severe 

attack of this pest has seen on F. bejamina. The current pest is 

invading to other ornamental plants, especially jackfruit  
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(Artocarpus heterophyllus) in the world and becoming risk for 

other crops. There is need to minimize the pest population, but 

still no management strategies have adopted to control this pest 

in the world. The current experimental study was conducted to 

check the efficacy of botanicals alone and in combine application 

with insecticides against 2nd instar larvae of leaf eating caterpillar, 

T. varians under laboratory conditions. Results showed that 

among botanicals, Azadirachta indica was showed more toxicity 

as compared to Eucalyptus globulus. A. indica was showed the 

highest mortality (6.40%) of larvae at 72 hours of post treatment, 

while minimum mortality (0.40%) at 24 hours. The combine 

application of A. indica and Emamectin benzoate was given 

maximum mortality (9.20±9.20) at 72 hours and minimum 

(1.80±3.20) at 24 hours. The mixture of emamectin benzoate and 

E. globulus was also found effective and toxic against second 

instar larvae but less than combine application of A. indica and 

Emamectin benzoate. In response to this new pest issue in the 

ornamental plants, control strategies including biological control 

alone and in combine with others chemicals are being developed 

in Pakistan. 
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Introduction 

Ficus benjamina commonly known as weeping fig is an 

ornamental plant planted alongside the road and landscape 

purposes. The beauty of the country enhances with the growth 

and development of these 60 ft tall trees. There is great diversity 

of fig species such as F. tinctoria, F. religiosa, F. vasculosa, F. 

benghalensis, F. depressa, F. elastica, F. infectoria. F. deltoidei, 

F. macrocarpa, F. carica, F. rumphii, F. lyrata, F. hispida, F. 

racemose, F. annulate, F. palmata, F. macrophylla, and F. virens 

(Kumar et al., 2021). Not only these plants increase the aesthetic 
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value of the country but also use as medicine to treat the various 

diseases such as cancer and ulcer. Several compounds such as 

ascorbic acid, alkaloids, flavonoids and triterpenoids are found in 

F. benjamina that show anticancer, antimicrobial and antidiabetic 

characters (Sirisha et al., 2010; Mousa et al., 1994; Lansky et al., 

2008; Kim et al., 2008). 

Several insect pests (whitefly, thrips, mealy bugs, Ficus 

leaf rolling Psyllid and leaf eating caterpillar) attack on 

reproductive and vegetative organs of F. benjamina (Ramzan et 

al., 2019a; Arya, 2020). Among insect pests, leaf eating 

caterpillar, Trilocha varians is a serious pest of F. benjamina in 

the globe especially Pakistani areas (Ramzan et al., 2019b; 

Ramzan et al., 2020). The larvae of the pest attack on new leaves 

of the host and then invade the whole plant. Larvae feed quickly 

and caused 100% defoliation even death of the plant occurred due 

to severe pest attack (Navasero et al., 2013; Ramzan et al., 2021). 

Several integrated pest management (IPM) strategies have been 

adopted by scientists and farmers at national and international 

level to reduce the pest population on various agricultural and 

horticultural crops throughout the world. The current pest is new 

and emerging now a day which becoming serious threat to 

economy of Pakistan (Ramzan et al., 2023). There is need to 

control this pest to protect the economy of the country. For this 

purpose, the current study is carried out to check the efficacy of 

botanicals alone and in combination with insecticide against this 

pest. The results of current study will help the farmers and 

researchers in future to control this pest. 

Material and Methods 

Insect rearing and culture maintenance 

Rearing of test organism was carried out at Institute of Plant 

protection (IPP2)-MNS-University of Agriculture, Multan during 

February 2019-July 2019 on F. benjamina leaves under 

controlled environmental conditions (25 ± 2 ◦ C and 65% ± 5%  
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relative humidity, 16:10 h L:D). The culture of insect was 

maintained up to five generations. Rearing procedure of Naeem-

Ullah et al., (2020) was followed to rear the current pest. 

Treatments and procedure of applications 

Two botanicals and one control were used and each with three 

concentrations (1, 2 and 3%) with three replications. There were 

seven treatments, each with five replications. Only one insecticide 

(emamectin benzoate) was used @150ul in the combination of 

each botanical treatment. The bioassay study was conducted by 

using CRD design. 

T1: 1% Azadirachtin indica  

T2: 2% Azadirachtin indica  

T3: 3% Azadirachtin indica  

T4:1% Eucalyptus globulus  

T5: 2% Eucalyptus globulus  

T6: 3% Eucalyptus globulus  

T7: Control 

Different concentrations of each botanical were prepared in 

distilled water and acetone also mixed to dissolve the botanical in 

water. Equal size F. benjamina leaves were dipped in prepared 

solution for 10 second, dried for an hour and after drying two 

leaves placed into petri dishes per replication. To perform this 

experiment, ten second instar larvae of T. varians were selected 

and put into petri dishes containing treated leaves to check their 

mortality against these botanicals. 

Data collection and statistical analysis 

Mortality data of each treatment were recorded after 24, 48 and 

72 hours of post treatment. Collected data were analyzed 

statistically following ANOVA techniques by using Statistix-10 

computer package. 

Results 

A. indica was showed the highest mortality (17%) of larvae at 72 

hours of post treatment, while minimum mortality (4.40) at 24  

hours. It was showed 17.60%, 23.40, and 33.60%, mortality after 
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24, 48 and 72 hours of post treatment, respectively (Table 1).  

 

Table 1. Toxicity A. indica on 2nd larval instar of T. varians 

Botanical Percentage (%age) mortality 

A. indica 24 h 48 h 72 h 

Mean±SE Mean±SE Mean±SE 

1%  4.40±1.60a 9.00±4.00a 17.00±7.00a 

2% 9.01±1.00b 15.80±3.80b 22.40±6.40b 

3% 17.60±0.40ab 23.40±3.40ab 33.60±8.60ab 

Control 0.00±0.00c 0.00±0.00c 0.00±0.00c 

The similar numbers showed significant differences between 

means in a column. 

The mixture of A. indica and Emamectin benzoate was 

found more toxic as compared to alone application. The mixture 

of A. indica+ Emamectin benzoate was given maximum mortality 

at 72 hours and minimum at 24 hours. The mortality rate 

increased with increased in time. 37.0, 54.80 and 61.90% 

mortality was recorded at 3% concentration of A. indica with 

insecticide after 24, 48 and 72 h of post treatment (Table 2). 
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Table 2: Toxicity of mixtures of Emamectin benzoate and A. indica on 2nd larval instar of T. 

varians 

Mixture Percentage (%age) mortality 

A. indica +EB 24 h 48 h 72 h 

Mean±SE Mean±SE Mean±SE 

1% A. indica+EB 19.80±3.20a 25.60±5.60a 35.80±7.80a 

2% A. indica+EB 27.00±3.00b 38.00±7.0b 47.20±9.20b 

3% A. indica+EB 37.20±3.2ab 54.80±6.80ab 61.90±9.00ab 

Control 0.20±0.20c 0.00±0.00c 0.20±0.20c 

EB: Emamectin benzoate. The similar numbers showed significant differences between means in 

a column. 

E. globulus showed 3.01, 7.16, and 15.01% mortalities at 1% concentration after 24, 48, and 72 

hours of applications, respectively. The highest mortality (27.14%) of pest was recorded at the 

highest dose of plant extracts (E. globulus) after 72 h of application (Table 3). The mixture of 

emamectin benzoate and E. globulus showed 15.60 and 56.80% mortality of larvae at 24 and 72 h 

of application, respectively (Table 4). 
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Table 3: Toxicity of E. globulus on 2nd larval instar of T. varians 

Botanical Percentage (%age) mortality 

E. globulus 24 h 48 h 72 h 

Mean±SE Mean±SE Mean±SE 

1% 3.01±1.0a 7.16±2.6a 15.01±4.0a 

2% 7.11±1.6a 13.22±3.2b 20.02±5.0b 

3% 13.10±1.0ab 19.8±3.8ab 27.14±6.4ab 

Control 0.0±0.0c 0.0±0.0c 0.0±0.0c 

The similar numbers showed significant differences between means in a 

column. 

Table 4: Toxicity of mixtures of Emamectin benzoate and E. globulus 

on 2nd larval instar of T. varians 

Mixture Percentage (%age) mortality 

E. globulus+EB 24 h 48 h 72 h 

Mean±SE Mean±SE Mean±SE 

1% E. globulus+EB 15.60±2.60a 22.40±5.40a 30.40±7.40a 

2% E. globulus+EB 23.60±2.40b 33.40±3.40b 44.20±5.20b 

3% E. globulus+EB 34.40±1.6ab 47.80±4.80ab 56.80±7.80ab 

Control 0.40±0.40b 0.40±0.40b 0.00±0.00b 

EB: Emamectin benzoate. The similar numbers showed significant 

differences between means in a column. 

Discussion 

The plant-based insecticides (botanicals) like A. indica have been 

practiced since many centuries (Parakash and Srivastava, 2008) to control 

insect pests (Hashmi, 2001) all over the globe (Mordue and Blackwell, 1993; 

Lale and Mustapha, 2000; Ahmed et al., 2001) due to eco-friendly and safe 

for natural enemies. The various toxic chemicals like campesterol, galactose, 

stigmasterol, sitosterol, oleic acid and ascorbic acid (Murugan et al., 1998) 
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glucose, are present on the botanicals that cause the death of various insect 

pests such as T. varians. The chemical such as meliantriol, deacetyl 

azadirachtinol, salannin, vepol and sulfur compounds having insect 

repellant, deterrent and anti- ovipositional and anti-feedant properties 

(Atawodi and Atawodi, 2009; Diaz et al., 2010). 

The similar observations have been reported by (Reddy, 2000; 

Debaraj et al., 2002; Rajesh Kumar and Elangovan, 2012). The improper and 

excessive application of chemicals (insecticides) against insect pests cause 

insecticidal resistance and environmental pollution. The mixture of both 

botanical and insecticides can give better insect control and harmless for 

non-target organism (Prabhakar et al., 2003) like silkworm. The combine 

effect of some insecticides like Takumi (flubendiamide), proclaim 

(Emamectin benzoate), Vertimec (Abamectin) and the plant-based products 

like Achook (Azadirachtin) against the 4th larval instar of Bombyx mori 

under the laboratory conditions (Kordy, 2014). B. mori is an important 

economic insect due to silk production. The plant extracts can affect the 

growth and development of B. mori larvae. The larval development can 

reduce due to application of botanicals. The significant difference in the 

larval weight has been reported by early researchers (Narayanamma et al., 

2012). A study was conducted to check the effect of botanicals, viz. 

Pongamia pinnata, Occimum sanctum and A. indicia against B. mori for silk 

production (Naik et al., 2013). The current study was revealed the same 

results. Insecticides like dichlorvos have found an effective control against 

insect pests of mulberry, especially B. mori. The study resulted that 

dichlorvos oxidative response of B. mori larvae induced (Deponte, 2013). 

The oxidative stress induced by increasing the dose of dichlorvos 

(Muthusamy and Rajakumar, 2016). 
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