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Abstract

Mantids are one of the top predatory insects groups due to their ability to camouflage and
specialized raptorial fore legs. Current study was conducted on diversity of mantids by
using visual encounter and light trapping method. Seven different habitats were searched
and 17 species under 15 genera and 6 families were reported. Some of the species were
widely distributed in studied habitat while few species preferred to a specialized habitat.
Highest species richness were recorded in maize crop and shrub layers while the lowest
were recorded in canopy layer and wheat crops. In addition to the Mantodean fauna of
Pakistan, we reported 03 new families to the Mantodean fauna of Pakistan. Among
Mantodea, the family Mantidae dominated with (09 genera and 10 species) followed by

Hymenopodidae (2 genera and 2 species).
Keywords:Specie Richness, Diversity indices, Mantids, KPK, Pakistan.
Introduction

Praying mantises belongs to most fascinating and colorful group of insects and are well
known to mankind. About 2400 praying mantis species were discovered globally, under

the 25 families while 1261 species were described from Indo-subcontinent (Otte &
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Spearman 2012; Panhwar et al., 2020). Additionally, they play vital role in ecosystem;
act as predator of numbers of prey and used as biological control agents to control pest
populations (Shar and Panhwar, 2020). Mantids are one of the top predator groups due to
their camouflage and mimicry (Pashaie Rad, 2017) and having highly specialized
raptorial forelegs. The species are globally distributed in warm, tropical, subtropical and
temperate regions (Hurd 1999; Rivera 2010). Although continental endemism is common
while certain groups; such as the bark mantises (Liturgusidae), had wide distributions
(Svenson & Whiting, 2009).Study on mantids got less attention however some taxonomic
studies were reported by Rivera et al., 2011; Roy and Stiewe, 2011; Menezes abd Bravo,
2012, 2013, 2015; Roy, 2015; Lambardo et al., 2015Agudelo and Rafael, 2016). Mantids
fauna of India were reported with 174 species under 11 families (Chandra, 2011; Chand
and Das, 2018; Ahmed et al., 2021; Patel and Singh, 2016; Chhapekar et al., 2021).
Primary studies and some species addition from Pakistan were reported by Murray
(1880), Uvarov (1931; 1992) and Wagan et al. (1995). Khokhar (2017) reported five

species from KPK, Pakistan.

Pakistan have a wide range of habitats and diverse ecological niches to support mantids
populations but however the complete checklist and diversity of mantodae in the country
are still unexplored and this area of study required attention to draw the complete
checklist and to initiate community awareness toward pest biological control instead of
pesticides. The current study was designed to study the diversity, species richness and

habitat preference of prey mantids in District Bunere, KPK, Pakistan.
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MATERIALS AND METHODS

3.1 Study area

Buner is the district of Malakand division (Khyber Pakhtunkhwa) which is mostly hilly
areas. It is surrounded by Swat in north, Malakand agency in west, Shangla in east and
Swabi and Mardan in south. Buner lies between 34-09 and 34-43° N latitude and 72-10
and 72-47° E longitude (Saeed et al., 2013).The district comprises a mountainous valley,
having an area of 1865 m?. Altitude of the area varies from 400 m at Totalai in south to
3500 m, at Dosaray peak in the north at Swat border (Rahman et al., 2022). Study area is
divided into six tehsils named Tehsil Daggar, Tehsil Gadezi Tehsil Mandanr, Tehsil
Khadukhel, Tehsil Gagra and Tehsil Chagharzi. The areas of District are plain,
undulating land and mountain slopes. The plain and undulating areas are lying on the
lower elevation and mountain slopes with barren rocks are on higher elevation the

hydrology of the district Buner is covered by seasonal streams (Ali, 2020).
Study Design

The study was design at all six tehsils of District Buner, from first week of March 2022 to
last week of October 2022. Day and night surveys were conducted to collect specimens.
Visual encounter surveys were conducted in three different habitats; agricultural lands,
urbanized areas and natural sites at each tehsils. The vegetation of natural sites were
divided into three layers; under story, shrubs layer and trees or canopy layer. Two main
crops were cultivated; Wheat and maize while some areas have Orchard Plantation.
During day time surveys, visual encounter method were used in all habitat

niches(Khokhar, 2017) while light trapping method were used in agriculture sites and
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natural sites during night time surveys(Helmkampf et al., 2007; Ling, 2011; Musi, 2017).
All surveys were time constrain and search total 158 locations for one hour. Stop watch
were used to calculate time and during handling specimens and data writing the stop
watch were stop to minimize the error. The light traps were design from a torch and white
inverted umbrella. The light traps were set in total 48 locations for 2 hours. All the
specimens attracted to light traps were captured, identified and put in a bucket. After two
hours the light traps were remove and the specimens were release back, however the few

specimens were preserved in jar that did not identified during field.

The collected specimens were Kkilled by means of potassium cyanide or ethanol 70/90%
in standard entomological bottles after pinning the specimens they stretched on the
stretching board and the attention was paid to the position of antenna, wings and legs in
order to display important taxonomic characters. The fully dried specimen removed
from the stretching boards and stored in the insect boxes with the labels showing
locality, date and collector’s name. Further, live samples collected from field were kept
isolated in order to avoid their cannibalistic behavior (Fatima et al., 2016). Mounting and
preservation of specimens were carefully done. Specimens were kept into specific
wooden insect boxes and labeled as per standard procedure. Naphthalene balls were used

to protect and preserve insects from predators (ants) and fungus (Shar & Panhwar, 2020).

The species were identified by using different keys we. Most of the identification key
was taken from (published literature) and Ph.D. Thesis (Khokhar, (2017).1dentification
was carried by regional taxonomic keys present in the literature.(Fatima et al., 2016,

Soomro, 2000, Soomro et al., 2012, Soomro et al., 2002, Shar & Panhwar, 2020,
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Battiston et al., 2014, Ghahari & nasser, 2014, Pashaie Rad, & Mirzaee, 2017 and

Khokhar, 2017).

Statistical Analysis

Data were analyzed by various diversity indices, species richness, Shannon index,
evenness and Simpson index.

Shannon Diversity Index:

(H*) =-X (piln pi)

Where pi = proportional frequency of the ith species (Magurran, 1988).

Simpson index:

D=1/ Z5.4pi®

Evenness Index (E):

E=H/In (S)

Where H’ is the Shannon Diversity Index and S is the number of species. The data were
analyzed by statistical software (Past 3.24). Non parametric test (Mann- whitney test)
were used to due to compare both study method.

RESULT

During this research 17 species of Mantids under 15 Genera, 06 families and 05 sub
family were reported. Among Mantodea, the family Mantidae dominated with 09 Genera
and 10 Species. Family Hymenopodidae dominated with 02 genera and 02 species,
family Gonyptidae dominated with 01 genus and 02 species, the other rare families,
Amelidae, Liturgusidae, Angelidae contains 01 genera and 01 species respectively. The

03 new families Amelidae, Angelidae, Gonyptidae and 12 species; Psedumantis
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albofimbriata (Stoll, 1860), Tenodera sinensis (Saussure,1871), Brunneria borealis
(Scudder,1896), Yersinia mexicana (Sassure,1859), Pnigomantis medioconstricta
(Westwood,1889), Apteromantis aptera (Fuente,1894), Gonatista grisea(Fabricius,1793),
Creobroter pictipanis (Wood-Mason,1878), Theopropus elegans (Westwood,1832),
Angela guianenesis (Rhen,1906), Amantis reticulata (Giglio-Tos, 1915), Amantis nawai

(Shiraki, 1908) for the first time recorded from Pakistan.

Under stories in natural sites were the most diverse sites in specie richness
(Margalef index = 1.726), while lowest values of specie richness were recorded from
canopy layer and wheat crops. Highest Shannon-Winner index and Simpson index were
record in Shrub layers (H= 2.132) and (1-D= 0.875). When we excluded the canopy
layer the highest evenness values were recorded in wheat crop (E= 0.968) while the
lowest value were recorded at Orchards plantation (E= 0.623) (Table 3.1). The individual
rarefaction curves show the perfect specie curve line in Shrubs layer, maize crops and
wheat crops while Orchard plantation have much diverse expectations (Fig 3.1). The
samples collected by two methods were analyze by using Mann-Whitney U test, realized

that the sum of ranking in the groups were not different (U=0.017, p=0.98).
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DISCUSSION

The current study was conducted on the diversity of Mantodean fauna of district Buner.
During this research 17 species of Mantids under 15 Genera, 06 families and 05 sub
family were reported. Ten species were reported from agriculture fields at district
Howrah, West Bangal, India (Dwari & Amal, 2018). Family Mantidae is dominant family
at agriculture areas (Dwari & Amal, 2018; Khokhar et al., 2022). The same result found
during the current study. Mustaffa, (2019) and Shukla et al. (2018)reported 19 species
and 21 species respectively, with dominant family mantidae, accounting for about 53% of
total species. The same results were found during this study with 59% species belonging

to mantidae of total species.

According to Mukherjee et al. (1995), India has a diverse fauna of Mantids with about
162 species under 68 genera and six families, however due to recent synonymization of
some genera like Cimantis Giglio-Tos (with Amantis Giglio-Tos) and Parhierodula
Giglio-Tos (with Hierodula Burmeister) and some species like Mantis nobilis
Brunner von Wattenwyl [now Statilia nemoralis (Saussure)] the total number of genera
and species in India has changed (see Ehrmann, 2002). In addition, recently one more
genus, namely Euchomenella Giglio-Tos was added to the fauna of India when a new
species, namely E. indica Ghate & Mukherjee, was described (Ghate & Mukherjee,
2004), however 2300 species of Mantids under 434 genera reported globally
(Ehrmann, 2002; Zhang, 2013). Specie richness and diversity indices were different in

different habitat.
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The pitch sizes do not have an effect on population size of mantids (Greyvenstein et al.,
2021). We do not search any comparison but however we found that moderate height
vegetation have diverse and high population of mantids. Some of the species that were
almost widely distributed in studied habitat such as Tenodera aridifolia and Tenodera
sinensis while Amantis nawai, Theopropus elegans, Statilia maculata and Amantis
reticulate distributed in a specific habitats. Most of mantids fauna were captured by
visual encounter while some species and mostly males can be capture by light traps
method. The current study was conducted for a short time period and we did not collect
any data about environmental parameters to find relation of population. Area constrain
method is best method to calculate population density and population size but due to

short time period we preferred time constrain method.

CONCLUSION

In this research, a total of 480 specimens of Mantodea belonging to 17 species under 15
genera and 6 families reported from district Buner. The Mantodea families are Mantidae,
Gonyptidae, Liturgusidae, Angelidae, Amelidae and Hymenopodidae. In addition to the
Mantodean fauna of Pakistan, we reported 03 new families to the Mantodean fauna of
Pakistan. Mantids are the important component of ecosystem as it act as predator and can
widely use as biological control agent for pest population. Pakistan have diverse fauna of
predatory insect but due to using of different pesticides and herbicides, populations of
biological control agents declining on daily bases. We highly recommended minimizing
use of insecticides and chemicals and ensuring the conservation of important fauna of an
ecosystem. We also recommend studying the predatory insects and ensuring their use for

pest control.
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Figures legends:

Figure 2.1.Map of District Buner, KPK, Pakistan.

Figure 3.1 Box plots of Species richness and diversity indices in varies habitats, Wheat
crops (WC), Maize crops (MC), Orchard plantations (OP), Understories (US), Shrub
layer (SL), Canopy layer (CL) and Urban areas (Ur); (A) Simpson index (1-D), (B)
Shannon Winner index (H), (C) Evenness index (E) and (D) Species richness index
(Margalef index).

Figure 3.2 Individuals rarefaction curve plot for collected specimens and identified
Species (Taxa S) at varies habitats; Wheat crops (WC), Maize crops (MC), Orchard
plantations (OP), Understories (US), Shrub layer (SL), Canopy layer (CL) and Urban
areas (Ur).
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Table 3.1. Diversity indices values, number of species (S), Simpson index (1-D), Shannon

Winner index (H), Evenness index (E) and Specie richness (Margalef index).

S.No Study Habitats S 1-D H E Margalef

index

1 Wheat crops 3 0.646 1.066 0.968 0.522

2 Maize Crops 8 0.843 1.93 0.861 1.478

3 Orchards 7 0.668 1.473 0.623 1.329

4 Understories 9 0.867 2.097 0.904 1.726

5 Shrub layer 9 0.875 2.132 0.936 1.695

6 Trees layer/ 1 0 0 1 0

Canopy layer

7 Urban Areas 5 0.721 1.392 0.804 1.022
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