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Abstract 

Termites play a great role in recycling and decaying of materials but are serious threat to 

agricultural crops and buildings. There are various practices to control the termites like plant 

resistance, cultural, biological, physical barriers and synthetic chemicals. Most commonly, 

synthetic chemicals are used for their control. But the injudicious use of chemicals leads to serious 

environmental and health problems. Although insecticides of plant origin are safe alternatives to 

synthetic insecticides but due to their low potential they are not widely used and synthetic 

chemicals are still playing a great role in insect control. Many plant extracts have been found 

having anti-termitic properties. The present project was carried out in order to determine the 

comparative effect of termiticides and plant extracts on mortality and tunnel formation of 

Odontotermesobesus at Department of plant protection faculty of Agriculture, Ghazi University 

Dera Ghazi Khan. There were five treatments; two termiticides viz. Bifenthrin and Chlorfenapyr 

and three plant extracts (Dodonaea viscosa, Rhazya stricta and Citrullus colocynthis). Each 

treatment consisting of four concentrations i.e., 0% as a control, 1%, 5 % and 10% was tested. The 

experiment was laid out in Completely Randomized Design and treatments were replicated three 

times. The data on mortality and tunnel formation was recorded at specific intervals and 

statistically analyzed by using Kaplan Meier test to determine LT50 values of termiticides and plant 

extracts. The results showed that Bifenthrin as most effective treatment among chemicals while 

among plant extracts Dodonaea viscosa was found most effective having lower LT50 values. 
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Introduction 

Termites are eu-social insects having well-

defined system of morphological castes and 

division of labor in a colony [1, 2]. They are 

widely known for their destruction capacity 

to wood and cellulose material of all types in 

tropics and sub-tropics [3]. A total of 2600 

species of termites are reported all over the 

world. About 126 species of termites are 

known to feed on the mammalian dung and 

having significant role as recycler resulting in 
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increased soil nutrients and aeration as a 

result of their foraging activity. Tunneling 

and nesting activities of the termites enhance 

microbial activity as well as improve 

chemical and physical properties of the soil 

depending upon the soil type, organic matter 

and moisture contents [4].       

Termites cause severe damage to agriculture, 

natural reserves and historic places and have 

negative impact on economy [5]. There are 

significant losses caused by termites in 

annuals and perennial crop plants as well as 

structures [6, 7]. Termites cause 90% damage 

to the tree plantationin forests and these are 

also responsible for the afla-toxins 

production in stored products which leads to 

secondary infection [8]. Odontotermes 

obesus, Microtermes obesi and Heterotermes 

indicola are economically important species 

in Pakistan [9]. 

The termite specie, Odontotermes obesus 

(Isoptera: Odontotermitidae) is known as 

highly destructive poly-phagous pest [10]. 

They attack all the major crops like maize, 

wheat, cotton, sugarcane, pulses, groundnut 

and trees such as silver oak and Eucalyptus. 

Agricultural crop yield is remarkably reduced 

due to termites’ attack [11]. Termites cause 

10-25% losses in field crops like wheat, 

maize, cotton, sugarcane, pulses and also in 

forests [12].  

Various methods for the control of termites 

like physical, biological and chemical have 

been adopted [13]. Chemicals play a 

significant role in Integrated Pest 

Management (IPM) but the injudicious use of 

chemicals affect the non-target organisms 

and result in environmental deterioration and 

health problems [14, 15].  

Despite their health and environmental 

concerns persistent chemicals are extensively 

used in Pakistan for the control of termites 

such as organophosphate, persistent 

organochlorine and synthetic pyrethroids 

[16]. Various studies have been done in order 

to determine the efficacy of new chemistry 

termiticides such as thiamethoxam, fipronil, 

indoxacarb, imidacloprid, chlorfenapyre, 

spinosad [17-21]. 

Biological alternatives are suitable 

alternatives to the chemicals [22]. Plant 

chemicals are important crop protectants in 

nature having less risk than synthetic 

chemicals which are toxic and undesirable 

[23]. They can be used for effective termites 

control as they are easily degradable and less 

expensive as compared to chemicals so 

practical and acceptable worldwide e.g. wild 

tobacco, neem and dried chili [24].  

Although plant extracts are environment 

friendly and they suppress the termites 

infestation but still the use of chemicals is 

necessary due to low potential of plant 

extracts.  

Keeping in view the importance of termites a 

laboratory trial was conducted to determine 

the effect of termiticides and plant extracts on 

mortality and tunnel formation of 

Odontotermes obesus. 

Materials and methods 

Experimental site 

The current experiment was conducted at 

Entomological Laboratory Department of 

Plant protection, Ghazi University Dera 

Ghazi Khan Punjab, Pakistan to compare the 

effect of termiticides and plant extracts on 

mortality and tunnel formation of termites  

Experimental layout 

The experiment was laid out in Completely 

Randomized Design (CRD) having five 

treatments with three replications. 

Collection of termites 

The workers and soldiers of termites’ specie, 

Odontotermes obesus (Termitidae: Isoptera) 

were collected from corrugated cardboard in 

PVC monitors installed at different places in 

the field at Agriculture faculty, Ghazi 

University Dera Ghazi Khan where such 

specie was present abundantly. 

Treatments 

The experiment comprised of following 

treatments: 
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Termiticides 

T1: Bifenthrin 10EC 

T2: Chlorfenapyr 40EC 

Plant materials 

T3: Rhazyastricta (Leaves) 

T4: Dodonaea viscosa (Snatha, Leaves) 

T5: Citrullus colocynthis (Kortumma Fruits) 

Preparation of termiticides solution 
According to active ingredient 0%, 1%, 5%, 

and 10% solution of termiticides were 

prepared.  

Extraction method  

Extracts of the plants were obtained in 

following manner: 

Fresh and fully developed leaves of 

Rhazyastricta and Dodonaea Viscosa plants 

and fruits of Citrullus colocynthis were 

collected from the field area of Agriculture 

faculty, Ghazi University Dera Ghazi Khan. 

After washing with tape water, leaves and 

fruits of the plants were shade-dried and were 

grinded into powder form. 

Aqueous extracts of leaves 

One hundred gram powder of each plant was 

extracted in 200 ml of water in ratio of 1:2 

(w/v). Extracts were kept at room 

temperature for 72 hours and shaken well at 

different intervals. After this, filtration of the 

extract was done by Whatman filter No. 2. 

This procedure was repeated twice to obtain 

maximum extracts. All the extractable were 

pooled and solid extract was obtained by 

evaporating water at room temperature. 

Further this was used for the preparation of 

required concentration. 

Bioassay by treating soil with Termiticides 

and plant extracts 

Soil preparation 

Soil was taken from the field of termite 

collection and was sieved through 30-mesh 

screen. Water was also added in the soil to 

avoid mortality due to dehydration. 

Soil bioassay 

Anti-termite Sugarcane Strip Bioassay 

(ASSB) was done in Petri dishes of 8.75cm 

diameter and 1.5cm height having sifted soil 

and strips of sugarcane (1.5cm×6.0cm) as 

food of termites. Different concentrations of 

termiticides and plant extracts were mixed in 

soil having sugarcane strips in Petri dishes. 

Some water was added into soil to keep the 

soil moist for avoiding death of termites due 

to dehydration. Fifty active termite workers 

were released in each Petri dish. Data for 

mortality was recorded after an interval of 2 

hours (reading after 2, 4, 6,8,10 and 12 hours 

during first day) and later after every 12 hours 

until the mortality of the workers occurred. 

Same procedure was done regarding the 

control experiment without any termiticides 

and plant extracts chemical. 

Effect of termiticides and plant extracts on 

tunnel formation by termites 

Tunnels made by termites during foraging 

showed the response of termites towards 

termiticides and plant extracts at different 

concentrations. Tunnel formation was 

recorded after 5, 10 and 15 hours and 

measured in mm2 with planimeter. Control 

treatment was without termiticides and plant 

extracts. 

Statistical analysis 

Kaplan Meiyer survival test was used to 

obtain Lethal Time of 50% population (LT 

50) of different chemicals and plant extracts 

at various concentrations. 

The mean tunnel length in different 

treatments at various concentrations was 

compared by ANOVA through Least 

Significant Difference test (LSD). 

Results 

Mortality of Odontotermes obesus 

According to (Table 1), LT50 value increases 

with the decrease in concentration. The LT50 

values for Bifenthrin at the concentrations 

(10%, 5%, 1% and 0%) were 305.986, 

322.000, 338.000 and 503.952 hours 

respectively. For Chlorfenapyr application, 

LT50 values at the 10%, 5%, 1% and 0% 

concentrations were 310.000, 322.000, 

340.000 and 497.956 hours respectively. For 

Rhazya stricta plant extract, the LT50 values 
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at 10%,5%, 1% and 0% concentration were 

406.000, 434.000, 472.000 and 521.956 

hours respectively. The LT50 values for 

Dodonaea viscose plant extract at the 

concentrations (10%, 5%, 1% and 0%) 

were363.964, 389.980, 405.956 and 521.660 

hours respectively. At 10%, 5%, 1% and 0% 

concentrations of Citrullus colocynthis, LT50 

values were 430.000, 468.000, 508.000 and 

574.000 hours respectively. The highest 

mortality of the termites O. obesus was 

caused by Bifenthrin (T1) followed by 

Chlorfenapyr (T2), Dodonaea viscose (T4), 

R. stricta (T3) and Citrullus colocynthis (T5) 

@ 10% concentration with the LT50 305.986, 

310, 406, 363.964 and 430 respectively.

 

Table 1. Comparison of LT50 values in different concentrations of treatments against 

Odontotermes obesus 

 

Tunnel formation of O. obesus 

Non-significant differences occurred among 

different time intervals of all concentrations 

(1%, 5% and 10%) of Bifenthrin application 

(Table 2). Similarly, non-significant 

variation was also observed at all 

concentrations of Chlorfenapyr among 

various time intervals. In case of R. stricta 

plant extract application highly significant 

variation was observed at all concentrations. 

At 1% concentration, tunnel formation after 

5 hours (Time 1) was decreased (4%) as 

compared to other time intervals (Time 2 and 

Time 3). After 10 hours (Time 2) of treatment 

application, tunnel formation was increased 

(6.75%) while after 15 hours (Time 3) the 

tunnel formation was reduced (4.9%). At 5% 

concentration, tunnel formation at Time 1 

(4%) was significantly varied than Time 2 

(6.75%) and Time 3 (8.5%). Tunnel 

formation on 10% concentration was 

increased at Time 3 and Time 2 intervals 

(8.5% and 6.75%) respectively while 

minimum (3.75%) at Time 1 interval. In case 

of Dodonaea viscosa plant extract 

application increases the tunnel formation 

was recorded at Time 3 interval (8%), Time 

2 interval (6.25%) and Time 1 interval (4.5%) 

at 1% concentration. Highly significant 

differences were observed at Time1 (4.25%), 

Time2 (7.5%) and Time3 (9.5%) intervals on 

5% concentration. Lowest tunnel formation 

was recorded at Time 1 interval (3.25%) 

while highest tunnel formation was at Time 3 

interval (8.5%) and Time 2 interval (6%) 

respectively. In case of Citrullus colocynthis 

Treatments 
Time Interval 

(Hours) 

Concentrations 

1% 5% 10% 

Bifenthrin 

Time 1 2a 2a 1.5a 

Time 2 4.25a 4.25a 4a 

Time 3 5.75a 5.75a 5.5a 

Chlorfenapyr 

Time 1 3.25a 3a 2.25a 

Time 2 5.25a 4.75a 4.25a 

Time 3 6.75a 6a 6a 

Rhazyastricta 

Time 1 4c 4b 3.75b 

Time 2 6.75b 6.75a 6.75ab 

Time 3 4.9a 8.5a 8.5a 

Dodonaeaviscosa 

Time 1 4.5b 4.25c 3.25b 

Time 2 6.25ab 7.5b 6ab 

Time 3 8a 9.5a 8.5a 

Citrulluscolocynthis 

Time 1 5.25c 4.5b 3b 

Time 2 7.75b 7.75a 5.7a 

Time 3 10.75a 9.5a 8.25a 
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plant extract application, highly significant 

variation was recorded among time intervals 

(Time 1, 2 and 3) at 1% concentration. 

Statistically similar results were recorded in 

Time 2 (7.75%) and Time 3 (9.5%) intervals 

on 5% concentration. Reduced tunnel 

formation was recorded on 10% 

concentration in Time 1 interval (3%) while 

Time 2 (5.7%) and Time 3 (8.25%) showed 

statistically similar results.

 

Table 2.  Comparison of time interval (H) of tunnel formation of Odontotermes 

 obesus within the concentration after treatments application 

 

Discussion 

The highest mortality was obtained by the 

insecticide Bifenthrin followed by 

Chlorfenapyr, Dodonaea viscose, Rhazya 

stricta and Citrullus colocynthis. The highest 

mortality was caused by Bifenthrin @ 10% 

concentration with the lowest LT50 which 

was recorded 305.986. The reason is that 

Bifentrhin has repellant effect. The results are 

in accordance with the findings of [25] who 

reported that the efficacy is dose dependant 

and Bifenthrinalso has repellent effect so its 

toxicity is more as compared to other 

treatments.  

Natural products have been used by many 

researchers against different insect pests. 

Trachyspermum ammi also have much 

insecticidal and termiticidal effects. The 

clove bud oil and garlic oil had potent 

antitermitic activity.  

Extracts from leaves of Azadirachta excels, 

extracted with solvents, acetone, methanol, 

aqueous and petroleum ether were tested on 

subterranean termite, Coptotermes 

curvignathus. The termite workers responded 

differently to soils treated with varying 

concentrations of the extracts. The termites 

became insensitive towards the extracts upon 

a longer period of exposure. The results 

showed that extracts from A. excels leaves 

had an inhibitory effect on subterranean 

termites, C. curvignathus. The soils treated 

Treatments Concentrations LT50 (Hours) + S.E 

Bifenthrin 

0% 503.952±7.320 

1% 338.000±12.805 

5% 322.000±13.215 

10% 305.986±13.616 

Chlorfenapyr 

0% 497.956±7.587 

1% 340.000±12.752 

5% 322.000±13.215 

10% 310.000±13.514 

Rhazya stricta 

0% 521.534±6.639 

1% 472.000±8.635 

5% 434.000±9.996 

10% 406.000±10.891 

Dodonaea viscosa 

0% 521.660±6.582 

1% 405.956±10.904 

5% 389.980±11.377 

10% 363.964 ± 12.118 

Citrullus colocynthis 

0% 574.000±2.108 

1% 508.000±7.107 

5% 466.000±8.864 

10% 430.000±10.129 

http://dx.doi.org/10.19045/bspab.2020.90203


Nisar et al. 

1908 

with the extracts did pose a hindrance to the 

tunneling activities of the termites [26]. 

Effects of hexane, ethanol, and petroleum 

ether extracts of the black pepper fruits, Piper 

nigrum L. were studied on the dry wood 

termite, Cryptotermes brevis. The hexane 

extracts had excellent efficacy against the 

insect. [27] Plant extracts (either aqueous or 

polar organic solvent extracts) can also kill or 

repel insects, mites and nematodes.  

Our results are in favor with the results of 

[28] that studied the laboratory evaluation of 

Bifenthrin 10 EC, Imidacloprid 50 SC, 

Chlorpyrifos 40 EC Thiamethoxam 70WS, 

Flufenoxuron 10 DC and Thiamethoxam 

70WS against Microtermesobesiin three 

different soils from Layyah, Faisalabad and 

Chakwal.The mortality of termites increased 

with increase in concentrations and toxic 

effects of termiticides were same for both 

topical application method and in the method 

of termiticides mixed with soil. 

Chlorpyriphos was proved to be best from all 

the insecticides. [29] Also evaluated the 

efficacy of Chlorpyrifos 40 EC @ 1000 ml 

acre-1, Monomehypo 5 G @ 9 kg acre-1 and 

Imidacloprid 25 WP @250g acre-1 on 

subterranean termites in sugarcane field. 

Chlorpyrifos showed maximum control 

against termite’s population. [30] Evaluated 

the effect of seven termiticides viz., Fipronil, 

Bifenthrin, Chlorantraniliprole, 

Cyantraniliprole, Imidacloprid, Chlorfenapyr 

and Indoxacarb on the basis of LD50and LC50 

against the three subterranean termite 

species. Out of above seven mentioned 

termiticides lethal toxicity of Fipronil was 

high for Coptotermes formosanus and 

Reticulitermes flavipes and Imidacloprid has 

low lethal toxicity for both the species.  

Kausar et al. [31] studied the efficacy of soil 

barrier, insecticides and foraging activities of 

termites in farm building. Foraging activities 

of termites were observed by installing PVC 

pipes in soil which was high from mulberry 

plantation than follow field side toward the 

building. Soil barrier of the insecticides from 

bioassay test was created around a pit (0.48 

m, 0.32 m, width and 0.4 m deep) inside 

Entomological Research Laboratories. Soil 

barrier prevented the penetration of the 

insecticides mixed soil for only up to 25 days. 

Chlorpyrifos and Alpha Cypermethrin 

provided effective control against termites at 

concentration of 1200 ppm after three hours 

but Chlorpyriphos alone also showed brilliant 

results against termites. Foraging activities of 

termites were less where these insecticides 

were applied. 

Conclusion 
Laboratory bioassays with different 

insecticides in particular indicated the 

potential of some of them as a good 

termiticides.  Bifenthrin was more toxic as 

compared to other tested insecticides because 

the LT50 values of bifenthrin were lower in all 

the concentration used against Odontotermes 

obesusin soil. 
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