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Introduction

Termites (Isoptera) are divided into seven families 
and are known for their social behavior. They are 

eusocial insects (Hickey, 2006; Khan et al.,2015) liv-
ing in the colonies as workers, soldiers, and reproduc-
tive caste. There are 80-to-90% (Ahmed and French, 
2008) workers in a colony which perform foraging 
activities and construction of galleries (Randall, 2000; 

Hickey, 2006; Miller, 2010; Khan et al., 2015) and 
cleaning. Soldiers play a key role in the identification 
of species and colony defense. They are unable to eat 
and are fed by workers through trophallaxis, which is 
also a source of communication (Hickey, 2006). Third 
one is the reproductive caste (King, Queen, primary 
and secondary reproductive) responsible for repro-
duction (Randall, 2000; Hickey, 2006; Ahmed and 
French, 2008). Subterranean termites, damp wood 
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termites and dry wood termites are the types of ter-
mites, which differ from each other based on char-
acter variations including nesting behavior (Randall, 
2000) and ecology.

Naturally, termites spread to vast range of terrestrial 
environment specifically in tropics, acting as a major 
invertebrate decomposer (Eggleton, 2000). Although 
some sub-tropical species are of less ecological im-
portance, but their economic importance cannot be 
neglected in case of their destruction in the urban en-
vironment. In tropics, termites are the leading pests 
in agriculture, forestry, and housing (Kirton, 2005). 
Some of the species contribute to ecosystem processes, 
carbon and nitrogen cycles, but they are well known 
for their economic importance (Ahmed et al., 2006). 
In case of subterranean termites, moist structures are 
the source of providing shelter (Hickey, 2006). 

A total of 2650 is globally known species in which 
only 300 species are considered as a pest (Kambham-
pati and Eggleton, 2000). Similarly, Jones et al. (2005) 
reported that only 3% species are responsible for 
damages to buildings and crops. Calculating percent 
crop losses in India i.e. 15-25% in maize crop with a 
total of 35.12 million US dollars per annum. While 
in Southern Africa, 03-100% crop losses has been re-
ported with unknown actual economic losses per an-
num. Similarly, 42.7% for Brazil, 80-90% for China, 
53.2% for Spain and 70% residential, 20% industri-
al and 10% commercial building damages has been 
reported for Malaysia. Economic losses of 248.68-
292.79, 8-10, 95.24, 1000, 313 and 800 million US 
dollars per annum are reported for China, Malaysia, 
Australia, USA, Europe, and Japan respectively (Ver-
ma, 2009; Ghaly and Edward, 2011).

Considering the diverse ecological region, geological 
history, diverse latitude spreading, and high-altitude 
ranges of Pakistan, it is well founded proof about rich 
biodiversity in the region. Referring Akhtar (1972), 
the termite diversity in Pakistan has been failed to get 
considerable attraction for investigation since 1972. 
Certain termites species are beneficial in the forest by 
recycling the dead wood material, but some are de-
structive as Salihah et al. (2012) had reported there 
damages in structure/buildings, agriculture crops 
and forest plantation excluding district Swabi, Bun-
er, Haripur of Khyber Pakhtunkhwa (KP) province. 
There is a long list of management practices (Ahmed 
and French, 2008) for the control of termites having 

several environmental concerns (Badshah et al., 2004; 
Akhter, 2008). Poor knowledge on presence, host and 
habitat type attacked may also aid in the failure of 
the control strategies. Because of the presence of the 
termites in the proposed area, farmers, foresters, and 
public have unknown annual losses without having 
any available comprehensive knowledge about the 
type of species present, host food and habitat. There-
fore, the present study was designed to report the di-
versity of termite’s species, genera strength, percent 
host and habitat attacked in each district during 
2016-19 for onward utilization in the management 
practices by the policy makers.

Materials and Methods

The present study was conducted in the only three 
adjoining districts, selected from the three different 
agro ecological zones of the Khyber Pakhtunkhwa 
province that are: (i) district Buner (Northern Moun-
tainous (Malakand) Zone) (ii) district Haripur (East-
ern Wet Mountainous (Hazara Zone) and (iii) dis-
trict Swabi (Central Valley plains, Peshawar) (PARC, 
1980; Inamullah and Khan, 2015) after studying the 
literature. All the districts were surveyed from March 
to November of 2016-19 by dividing it into unit size 
of 10 × 10km considering the structure/houses, for-
ests, and agriculture field for unbiased culture collec-
tion. Overall, 138 samples were collected from the 
surveyed area by either installing the modified NIFA 
termaps (containing carton instead of poplar stakes) 
or by breaking the visible termites’ galleries followed 
by on spot collection (Saha et al., 2016) (Figure 1), 
in the vails containing 70% ethyl alcohol for preser-
vation. Identification keys of Roonwal and Chhotani 
(1989), Chhotani (1997), Maiti (2006) and Manzoor 
(2006) were used, and specimens were deposited in 
the Insect Museum, Department of Entomology, The 
University of Agriculture, Peshawar; Pakistan. GPS 
device (Garmin e-trex 10) was used for recording col-
ony coordinates. All the missed samples are excluded 
from the study.

Analysis
After collection all the data was entered and manipu-
lated in Excel (Microsoft Office 365) and values were 
calculated through the following equations by fol-
lowing Ravan et al. (2015) and Mandal et al. (2010). 
For year wise graphical presentation, all the collect-
ed samples data was yearly segregated (2016-19) 
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Figure 1: Collection of termites from the studied area during 2016-19, A) Material used, B) Breaking gallaries of termites, C) Breaking mud 
for on spot collection, D) On spot termites collection from tree trunk, E) Termites feeding on Melia spp. Twigs, F) Carton used in modified 
NIFA-termap, G) Separation of culture from installed NIFA-termap, H) Separated soldier from collection for storage.

by counting the numbers of samples collected in each 
year from all the districts. To overview the occurrence 
and diversity of termites, all samples’ data having dif-
ferent type of species were counted per district fol-
lowed by calculating species strength in the genus.
 

After counting every host food, % host attacked was 
calculated by;

In order to estimate the habitat attacked by the ter-
mites all the recorded samples were segregated into 
forest, structure and agriculture by counting number of 
samples collection and % attacked was calculated by;

All the data was presented graphically.
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Results and Discussion

Overview of termite’s culture collection
For successful culture collection, the proposed time 
is from March to October excluding the monsoon 
rainfall season for the localities as studies conduct-
ed previously in the country. Chaudry and Ahmad 
(1972) have collected termites’ samples without stat-
ing the duration and year wise collection plan for the 
afterward researchers. Figure 2 shows the number of 
culture collection samples taken during 2016-017, 
the focus districts were Buner and Haripur. While, 
in 2017-018 focus districts were Haripur and Swabi. 
Similarly, in 2018-019 focus district was only Swabi. 
This validates the presence of termites in the studied 
area for collection during March to October and No-
vember in case of dry season. 

 
Figure 2: An overview of termite’s culture collection over time in the 
studied area of Khyber Pakhtunkhwa during 2016-19.

Figure 3: Number of species in the selected districts of various 
agro-ecological zones of Khyber Pakhtunkhwa, during 2016-19.

Species diversity and genera strength in the various 
Agro-ecological Zones of the KP
Khyber Pakhtunkhwa (KP) is divided into 04 differ-
ent Agro-ecological zones by Inamullah and Khan, 
(2015) in which the studied area was comprised of 
three districts as discussed earlier. Considering the 
climatic conditions and crop diversity in the studied 
area, termites’ diversity is obvious. As after studying 
all the selected districts, it is noted that all districts 
have equal species number but different species type 

during the study period (Figure 3). Comprised of 
the species from the genera Heterotermes (02), Odon-
totermes (04) and Angulitermes (01). Heterotermes and 
Odontotermes are the reported damage causing gen-
era of termites throughout the country (Salihah et al., 
2012) including the neighbor districts of the studying 
areas.

In terms of number of species, genus Odontoteremes 
is more strengthened (57%) followed by genus Het-
erotermes (29%) and genus Angulitermes (14%) against 
the studied areas (Figure 4). Considering the ecologi-
cal conditions (Financekpp, 2016) of the surveyed area 
having dry lands with the sub mountainous regions, 
forests and orchards is supporting the presence of 
genera Odontoteremes, Heterotermes and Angulitermes 
as reported by Chaudry and Ahmad (1972), Roonw-
al and Chhotani (1989), Chhotani (1997), Manzoor 
(2006), Maiti (2006). While in the surrounding areas, 
Salihah et al. (2012) have only reported the damages 
of genus Heterotermes in district Abbottabad, genera 
Microtermes and Coptotermes in district Attack, gen-
era Microtermes and Odontotermes for Islamabad, Het-
erotermes, Microtermes and Odontotermes for Rawal-
pindi, Odontotermes and Coptotermes for Murree hills, 
Coptotermes for Swat. The variation in the type of spe-
cies and number of species in genera are also based on 
ecological conditions, crops and plants diversity, crop-
ping pattern and soil condition in the studied area 
(Akmal et al., 2014; KP tribune, 2016; GoP, 2017).

Figure 4: Species strength in different genera of the selected districts 
of various agro ecological zones of Khyber Pakhtunkhwa, during 
2016-19.

Percent host attacked in different Agro ecological zones of 
KP
Figure 5, shows a comparative status of % host at-
tacked by different species of termites in the studied 
area reported for the first time. It reveals that in dis-
trict Buner wood and Pinus were most attacked while 
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Figure 5: Percent termite’s incidence on different host foods in the selected districts of various agro ecological zones of Khyber Pakhtunkhwa, 
during 2016-19.

wood followed by grasses and acacia was attacked 
in district Haripur; and maize, Pinus and wood are 
most attacked in district Swabi. Wood is the struc-
tural timber (Pinus spp.) used for indoor construc-
tion. Our findings are in line with various researchers 
(Chaudry and Ahmad, 1972; Manzoor, 2006; Salihah 
et al., 2012) by reporting different type of host foods 
including the current host foods from the other parts 
of the country with different type of termite’s species 
based on the ecological conditions of the area. 

Percent habitat attacked by different species of termites in 
the studied area
In consideration to the diverse ecological conditions 
of the study area, a random survey in the different 
type of habitats (forest, structures, and agriculture) for 
termite’s culture collection during 2016-19 is resulted 
into an almost similar number of percent attacks for 
forest in Haripur (46.15%) and Buner (47.92%) with 
lower number of attacks in Swabi (34.21%). Similar-
ly, 35.42% of structures are attacked in Buner with 
34.21% attack in districts Swabi and 30.77% attack 
district in Haripur (30.77%). In agriculture, Swabi was 
maximum percent attacked (31.58%) as compared to 
Haripur (23.08%) and Buner (16.67%), represented 
graphically in the Figure 6. In the current study for 
the first time the % habitat attacked is reported for the 
studied area as earlier to this, other researchers have 
reported the different type of food sources regardless 
of habitat type (Chaudry and Ahmad, 1972; Manzo-
or, 2006; Salihah et al., 2012) for the other parts of the 
country. Moreover, it was observed that district Swabi 
have lower forest area, higher area for agriculture land 
with concrete structures while district Buner have 
higher forest area, lower area for agriculture land with 
wooden structures. Similarly, district Haripur have 

higher forest area and lower area for agriculture land 
with concrete structures. 

Figure 6: Percent habitats attacked by termites in the selected dis-
tricts of various agro ecological zones of Khyber Pakhtunkhwa, dur-
ing 2016-2019.

Conclusions and Recommendations

Pakistan is a blessed country having diverse ecolog-
ical conditions from seaside to highest peak of the 
world. Termites are mostly found in the tropics of the 
country causing enormous damages to agriculture, 
forestry, and structures. But no recent data is available 
about the damages, diversity, host food and habitat 
for the district Swabi, Haripur and Buner. A total of 
05 different type of species belong to 03 genera (Od-
ontotermes, Heterotermes and Angulitermes) are report-
ed for the studied area. Genus Odontotermes is more 
diverse in terms of number of species than the genus 
Heterotermes and Angulitermes. Wood, Pinus, grasses 
and acacia were most attacked host food. In habitat 
study, forest, structure, and agriculture field was most 
attacked in Haripur, Buner and Swabi with low-
er number of attacks in Swabi, Haripur and Buner, 
respectively. Knowledge about the termite’s species, 
host food preferred/attacked, and preferred/attacked 
type of habitat will help scientists, farmers, foresters, 
and policy makers for the successful management of 
the pests in the studied area. 
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