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 ABSTRACT  
 

Rove beetles belong to the largest family (Staphylinidae) of beetles in the order 
Coleoptera of the Class Insecta. Because of their cosmopolitan distribution with broad 
latitudinal ranges, they are known to play important role as pollinators, decomposers and 
scavengers. The studies on their biodiversity including the species richness, distribution 
pattern and seasonal abundance were unknown with respect to their role in ecological 
system in Punjab, Pakistan. The present study is therefore, being carried out to study the 
biodiversity of Staphylinidae in different ecological regions of Punjab. 

For this purpose, collection was made from cropped area (8 localities) and forest 
area (3 localities) of the Punjab, Pakistan with 5 different collecting methods; pitfall 
trapping, flight intercept trapping, light trapping, Berlese funnel trapping and sweep 
netting during 2008 and 2009. Population was collected for four days after every two 
months from each locality during the entire collection period. Relative humidity (%), 
temperature (CO) and soil moisture contents (%) were also recorded for all the localities. 
In the cropped areas, 1083 specimens belonging to 5 subfamilies, 15 genera and 26 
species were collected and identified. Paederus fuscipes Curt. was the species with the 
highest population (32%) overall while Tachyporus himalyicus Bernh. was with lowest 
population (0.4%). It was found that some species preferred some crops, e.g., Paederus 
fuscipes was found only in cropped areas preferably in maize and berseem crops and 
Oxytellus Gr. genus was found mostly in plant and leaf debris. Astilbus mixtus Cam. was 
found associated with termites in the sandy areas only. High Shannon weaver index value 
(2.572) was found from Rahim Yar Khan and lowest value (1.82) was found from 
Rawalpindi during 2008. In the forest areas, mostly species were collected from Changa 
Manga (46.67%) during 2008 and from Muridwala (38.33%) during 2009. Some species 
were found missing in the forest areas like Paederus fuscipes, Astilbus mixtus etc. 

Association between collecting methods and localities was also determined. This 
association was found positive only for locality 1 (Lahore). No association was found 
between years and localities. Most Staphylinidae were collected through pit fall traps and 
least was found with FIT’S. Most Staphylinidae were collected during July-August. 
There was also a positive correlation between relative humidity, soil moisture contents 
and rove beetles. Dry soils had less rove beetles as compared to the moist soils. If the soil 
moisture contents will be more, there will be no space for air between the soil particles 
then the rove beetles will be less because of mortality due to suffocation. 

 On the basis of coefficients of association calculated from different biotic (crops 
and other insects) and abiotic factors (temperature, relative humidity, soil moisture 
contents) that were faced by the collected species, the specimens belonging to different 
Staphylinidae species have been arranged into five groups with five species treated as 
separate on the basis of their habitat, locality, abundance and their status. 
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                                                                                                                              Chapter # 1                

INTRODUCTION 

   

 

  

1.1  Biodiversity  

  Biodiversity is the variability among living organisms from all sources including 

terrestrial, marine and other aquatic ecosystems and ecological complexes of which they are 

part; this includes diversity within species and of ecosystems. Diversity within species or 

genetic diversity refers to the variability in the functional units of heredity present in any 

material of plant, animal, microbial or other origin. Species diversity is used to describe the 

variety of species (whether wild or domesticated) within a geographical area. Ecosystem 

diversity refers to the enormous variety of plant, animal and microorganism communities and 

the ecological processes that make them functional (Anonymous, 2000). Some people think 

that biodiversity is only another fancy name for wildlife but it is not. It includes all forms of 

biological organisms inhabiting the earth including prokaryotes and eukaryotes, wild plants 

and animals, microorganisms, domesticated animals and cultivated plants and even 

germinating materials like seed and germplasm (Kothari, 1992). 

 

1.2  Arthropoda 

The most successful animals on earth are the arthropods; these make up over three-

quarters of all currently known living and fossil organisms. Insects alone account for nearly 

55% of all species known to science (Barrowclough, 1992). It is possible that many species 

of Arthropoda are presently undescribed and many many more are undiscovered, so the true 

number of living arthropod species is probably in the tens of millions (WRI, 2002). One 

recent estimate about the arthropod species is that there are about 6-9 million species in the 

tropical forests, living in air, water and on land (Gullan & Cranston, 2005). Their evolution 

of protective structures, elytra (only in beetles) and highly sclerotised body provide this 

group protection from predators and diseases, and their ability to use one or few nutritive 

resources are the reasons for their diversity. The most successful class in arthropods is Class 
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Insecta, with 751000 documented species and many are still unidentified (WRI, 2002). 

Among the Class Insecta, the beetles are probably the most successful insects due to elytra, 

strongly sclerotised body, mandibulate mouthparts and their holometabolous life cycle. This 

order is worldwide distributed with over 350,000 species. They have adopted nearly all 

feeding habits like herbivores, carnivores, coprophages, detrivores and parasites (Roeder, 

2003). 

 

1.3  Family Staphylinidae 

  Staphylinidae belongs to super family Staphylionoidea and sub-order Polyphaga of 

the order Coleoptera. This family is the 2nd largest family of beetles (Fowler (1988) with over 

47,000 known species placed in more than 3300 genera (Marquez, 2003), including about 

1200 species of Scaphidiidae and 8400 species of Pselaphidae (now sub-families of 

Staphylinidae).  These figures, however, represent only a small part of the total population of 

this group. The estimated counts are speculative but reflect the overwhelming diversity of 

Staphylinidae. About 3,000 species are found in India (Basak & Pal, 2006) and only 42 are 

recorded from (Faisalabad) Punjab in Pakistan (Shafi, 1957).   These beetles have been called 

as the rove beetles due to their rapid moving style and Linnaeus (1758) was the first to use 

the name Staphylinus to refer to rove beetles.   

 

1.4  Natural History 

Rove beetles are very successful group of insects, found in all terrestrial habitats. 

These beetles can compete with other organisms successfully due to many morphological and 

biological characteristics (Tikhomirova, 1973). The tiny and slender body, with short elytra 

and movable abdominal segments, enables these to inhabit and move in ecologically different 

habitats e.g. leaf litter and decaying animal wastes (Hammond, 1979).    

Their biodiversity is poorly known in most terrestrial while highly in tropical 

ecosystems (Chung et al., 2000). Rove beetles are the most common group of above ground, 

or epigeal, polyphagous predators in agro ecosystems and behave differently in the biotic to 

abiotic environment according to their traits (Shah et al., 2003; Clough et al., 2007) e.g. 

feeding (Purtauf et al., 2005) or searching mode (Bukovinszky et al., 2005). These are found 

in variety of habitats, e.g. under stones, under tree bark, near streams (Frank & Thomas, 
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2002), in leaf litters and in dung (Cameron, 1930; Koller et al., 2002) Osorius Latr., Oxytelus 

Gr., Philonthus Steph., Staphylinus Lin., Lithocharis Dejean, Platystethus Mannh., Tachinus 

Gr. and Creophilus Mannh. are the rove beetles that are commonly found amongst these 

habitats (Newton 1984, 1990), in the nests of birds, ants, termites and in fungi (Forsyth & 

Alcock, 1990). Species belonging to genera Oxyporus Fab. and Conosoma Kr. are mostly 

found attached to fungal spores and hyphae (Leschen & Allen, 1988). 

  Due to variety of habitats, these act as detrivores, herbivores (Clough et al., 2007), 

fungivores (Ashe, 1987) and some are known to parasitize dipterous pupae (Fournet et al., 

2000) while few species are associated with ants (Paivinen et al., 2003). Doryloxenus sp. has 

been reported as termitophilous and Oxytelus myrmecophilus Cam. as myrmecophilus 

(Jacobson et al., 1986). Some species like Aleochara bilineata Gyll. and Aleochara algarum 

Fauv. at their immature stages enter the puparia of the cabbage fly (Chortophila brassica) 

and damage the pupae. These also act as predators of aphids (Collins et al., 2002), feed on 

collembolans, thrips, algae (Wyatt, 1993) and other decaying organic matter (Good & Giller, 

1991). Obligota psilidicorais Cam. is found feeding on “Red spiders”. Some members of the 

Aleocharinae genus Oligota feed on mites (Koch, 1989). Sometimes, phytophagus species 

damage flowers and grass (Frank & Thomas, 1991). Some members of Omaliinae and 

Aleocharinae feed on pollens (Klimaszewski & Sturm, 1991). 

These also act as pollinators (Caballero et al., 2007). Some Staphylinidae genera such 

as Philorhinum Kr. and Amphichorum Kr. are found associated with flowers of plants, shrubs 

and trees. Some rove beetles which swarm in the evening cause great trouble and annoyance 

to human beings by getting into their eyes and cause severe irritation. Paederus fuscipes 

Curt. has been found to cause dermatitis in US troops in Afghanistan, Northern areas of 

Pakistan (Qadir et al., 2006), in India (Somerset, 1961) and in Iran (Nikbakhtzadeh & 

Tirgari, 2008). This disease was first reported by Strickland in 1924, during certain seasons 

in Behar, Bengal and Asam. These species are also well distributed in Pakistan (Shafi, 1957).  

  Because of their flight, rove beetles have been found to disperse actively between 

natural and cultivated lands (Coombes & Sotherton, 1986) so they overwinter and reproduce 

in the natural areas not in the cultivated lands due to interference and use of chemicals 

(Sotherton, 1985). So these factors influence species richness besides improving the 

numerical status (Purtauf et al., 2005). Forest ecosystem plays an important role in 
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maintaining their diversity and abundance in leaf litter (Apigian et al., 2006). Cultivated and 

non-cultivated areas (forest areas) play a significant role in biodiversity of rove beetles, while 

species richness and diversity is affected by non-cultivated and cultivated areas (Hashmi et 

al., 1983; Eyre et al., 2007). Due to their presence in the broad range habitat and in all 

natural, semi-natural and man-made habitats, these act as important bio-indicators (Kremen 

et al., 1993). 

  There is no doubt that a large number of species have been reported from the Indian 

Sub-continent including Ceylon and Burma, and the results have been printed in four 

volumes of “ Fauna of British India”, by Cameron (1930-1939), but mostly species have been 

recorded from those areas that are outside of Pakistan. Rehman and Ghani (1941) reported 

133 species of rove beetles from pre-partition Punjab mentioned in the Fauna of British 

India, 131 species have been collected from hilly areas of Simla and only 2 species have been 

recorded from plains of Lahore and Shahpur. Although a lot of work has been done and is 

being done on exploring rove beetles fauna in the world but no comprehensive attempt  has 

been made to collect this insect in Pakistan except few references, which are reported from 

NWFP (Hlavac, 2006), Baluchistan and Sindh (Cameron, 1930; Abdullah & Qadri, 1971) 

and Punjab (Shafi, 1957).  

  

1.5  Collection methods 

Rove beetles live in a variety of habitats and therefore, require different collection 

methods to ensure adequate sampling of these insects. 

In broader sense, these methods can be divided in to two classes; direct methods and 

indirect methods. Direct methods include physical collection of beetles from the 

microhabitats (Schauff, 1986). These methods involve hand collection, black light, sweep net 

and beating of vegetation. Indirect methods for collection involve a variety of traps that are 

used for mass collection of the rove beetles during flight (flight intercept trap and light trap) 

or from the ground (pitfall traps). These mass capturing methods are further divided into 

passive, as flight intercept traps (FITS) or active as baited traps. The use of Berlese funnels to 

collect rove beetles from leaf litter and other substrate, with or without sifting is another 

indirect collection method. Especially wingless species belonging to sub-families Oxytelinae, 

Paederinae and Staphylininae are collected through Berlese funnels by placing the leaf litter, 
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rotten woods and fungi into it (Besuchet et al., 1987) and by sifting it. Flight intercept traps 

are used for capturing individuals of species that can fly (Peck & Davies, 1980; Masner & 

Goulet, 1981). When installed in prime locations (falling trees and leaf litter), these methods 

are very productive. The best method to collect relatively large sized species from vegetation 

stems dung and from fungi is hand collection. Pit fall traps are considered the best method 

for collection of rove beetles that are active at ground level such as adults of Paederus Fab. 

genus and some Tachyporinae members (Prasifka et al., 2006). The light trapping does not 

involve much effort on the part of the collector. Mostly species attracted towards light are 

collected by this method. Some members belonging to sub-families Paederinae, 

Staphylininae and Aleocharinae are collected by this method (Hollingsworth & Hartstack, 

1972; Onsager, 1976). 

 

1.6 Purpose of this study 

  Keeping in view the importance of this insect the present study is planned with the 

following objectives. 

 To study the biodiversity of rove beetles (adults) in cultivated fields and forest 

areas of the Punjab, Pakistan by collecting these beetles through different 

techniques (Flight intercept trap, Light trap, Pitfall trap, Burlese funnel trap and 

sweep netting). 

 To compare the Staphylinidae fauna (adults) of cultivated area and forest area by 

quantitative techniques (simple population percentage, different graphs, diversity 

index). 

 To identify their role in the ecosystem on the basis of their living and feeding 

habits. 

 To compare the efficiency of collecting methods under different climatic 

conditions and in different seasons. 

Although other arthropod fauna and all immature stages of rove beetles were also 

collected along with the adults, but the immature stages were excluded from the samples at 

the time of screening due to non-availability of literature for their identification. The list of 

insects that were collected and identified is provided in annexure. 

 



 6

                                                                                  Chapter # 2 

REVIEW OF LITERATURE 

 

 

 

2.1 Biodiversity 

Although a lot of work has been done and is being done on exploring rove beetles 

fauna in the world but no comprehensive attempt has been made to collect this insect in 

Pakistan despite its multifarious role. Rehman and Ghani (1941) reported only 2 species from 

plains of Lahore and Shahpur, Shafi (1957) collected 42 species of rove beetles only from 

Faisalabad, Abdullah & Qadri (1971) collected rove beetles from Karachi, while scientists 

like Scheerpeltz (1960), Coiffait (1982, 1984), Pace (1986), Lobl (1986), Herman (2001) & 

Smetana (2004) collected rove beetles from Northern areas of Pakistan. The present work is 

being reviewed in the light of following era; 

 Pre- Cameron (Systematic) era 

 Cameron (Systematic) era 

 Post Cameron (Systematic, behavioural and ecological) era 

 

i) Pre- Cameron (systematic) era 

According to Cameron (1930), Linnaeus (1758) was the first person who used the 

name Staphylinus for the known species of Staphylinidae. However some of his species have 

been removed from the genus Staphylinus Lin. Fabricius (1775) reported the two new genera 

Oxyporus and Paederus. Paykull published his ‘Monographia Staphylinorum Sueciae’ in 

(1789); Latreille, in his Hist. Nat. Crust. et Insects (1802-05) and Gen. Crust. et Insects 

(1806-07) also contributed and described the systematics of this group. Gravenhorst (1802), 

Mannerheim (1830), Stephens (1827) and Nordmann (1837) contributed significantly 

towards the systematics of the family Staphylinidae and a number of genera and species were 

added by them from their respective regions. Erichson (1840) collected many specimens 

from different parts of the world and revised the description of all the then known species 

and genera. It is said that he was the man who actually placed this family (Staphylinidae) on 
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sound footing and his classification is still being largely followed. Heer (1842), published the 

‘Fauna Coleopterorum Helvetics’ with description of several species of Staphylinidae. 

Moreover ‘Genera des Coleopteres’ of Lacordaire was published in 1855 and ‘Genera des 

Coleopteres d’Europe’ of Jaquelin du Val during 1857 and 1859. Motschulsky during the 

years 1844 – 1861 and Kraatz during the years 1853 – 1868 published a number of important 

papers on the systematic of the tropical and European species. C. G. Thomson in 1861 listed 

the Scandinavian species in his ‘Skandinaviens Coleoptera’. Sahlberg during 1870 – 1911 

and Fauvel during the years 1862 – 1908 contributed many important papers in this respect. 

Sharp during 1862 – 1920 wrote some monographs on this family. Eppelsheim during the 

years of 1873 – 1877 also described many species of Staphylinidae. Wolleston (1854-1877) 

in his publications on the insects of Madeirs, the Canaries, etc., described many new species. 

In 1884, Casay wrote some papers on the North American species and Eicheibaum during 

1908 – 1913 described chiefly the African species.  

 

ii) Cameron (systematic) era 

  Cameron’s (1930) extensive work on the Staphylinidae included over 2200 species 

many of which were from the Indian subcontinent, but only two species collected from dung 

were from the Punjab. He identified rove beetles on the basis of characters of head (antennae, 

mouth parts, eyes), thorax (thoracic spiracles, tarsal characters, elytra) and abdomen 

(segments membranous or not). Cameron has listed a number of contemporary workers such 

as Benick, Bernhauer, Fenyes, Gridelli, Les, Rambousek, Wasmann and Wendeler. 

According to Cameron Patton (1931), Paulian (1937 – 38), Blackwelder (1939 – 42), Koch 

(1941), Normand (1941) and Renkonen (1948) are some of the scientist who described and 

identified many species in this family.  

 Mank (1923) and Boris (1934) published the results of their biological investigations 

on Staphylinidae. Abbot (1938) and Hinton (1944) worked on details of the life history of 

Creophilus villosus Gr. and Platystethus arenarius respectively. In 1933, Isaac studied the 

life history of Paederus fuscipes and also studied the dermatitis caused by this insect. 
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iii) Post Cameron (systematic, behavioural and ecological) era 

This era mainly deals with the study of biodiversity of rove beetles. In this era the 

scientists tried to know the association of rove beetles with biotic (other insects, e.g., aphids 

or maggots etc. and crops) and abiotic (temperature, relative humidity, soil moisture contents 

etc.) factors of their environment. Some scientists found a positive correlation between 

Staphylinidae fauna and their biotic or abiotic factors or both factors of environment (Hashmi 

et al., 1983; Bryan and Wratten, 1984; Good & Giller, 1991; Nee & Lawton, 1996; Berglind 

et al., 1997; Didham et al., 1998; Schulz., 1998; Rai et al., 2000; Woin et al., 2002; Marquez, 

2003; Apagian et al., 2006; Deichsel, 2006; Elliott et al., 2006; Anlas, 2007; Babenko, 2007; 

Caballero et al., 2007; Clough et al., 2007; Derunkov, 2007; Eyre et al., 2007).  

During this era, some scientists continued their struggle to explore new species of this 

family. Shafi (1957) collected and identified 42 species from Faisalabad (Punjab; Pakistan), 

he also studied the life cycle of Paederus fuscipes in the laboratory. Abdullah & Qadri (1971) 

made collection only from Karachi (Sindh) and described new species of this family and 

developed keys to identify this group. Some other scientists like Scheerpeltz (1960), Coiffait 

(1982, 1984), Pace (1986), Lobl (1986), Herman (2001) and Smetana (2004) wrote different 

cataloges on the order Coleoptera particularly about this family and collected the scattered 

information on this group. They also made collections from the Northern areas of Pakistan. 

These and many other scientists used different collection methods (pit fall traps, light traps, 

FIT’S, different nets and Berlese funnel traps) according to their requirements. They also 

took different intervals for sampling the rove beetles, e.g., 7 days, 15 days, 21 days or one 

month or two months according to their situations. They used different chemical solutions as 

dehydrating or preservating agents, e.g., formaline or brine solution or glycine or glacial 

acetic acid etc. After collection, they sorted them out, preserved them in 70% alcohol mostly 

and explored new species in their respective regions either cropped, forest areas or from both 

areas. They made collections during different months of the year and measured different 

abiotic aspects of the environment. They found a correlation between Staphylinid fauna and 

different months or abiotic factors (Shafi, 1957; Wilson, 1988; Klein, 1989; Kotze & 

Scamways, 1990; Basset et al., 1996; Siemann et al., 1996; Carlton & Robison, 1998; Pesic, 

1999; Gandhi et al., 2001; Spagarino et al., 2001; Koller et al., 2002; Suhail et al., 2002; 
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Shah et al., 2002; Barberena & Aide, 2003;  Siddique et al., 2005; Basak & Pal, 2006; 

Hlavac, 2006; Assing, 2007; Frisch, 2007). 

 

2.2 Methods of Collection 

The work relating to different methods to collect rove beetles in the literature is being 

reviewed as follows: 

  

i) Pitfall trapping 

This is a standard technique used to collect ground dwelling arthropods due to their 

simplicity, efficacy and low cost (Southwood, 1979). The trapping efficiency for different 

species depends upon different parameters (Adis, 1979), that makes the data comparison 

difficult presented by different authors (Topping & Sunderland, 1992). As the insects move 

randomly on a surface, then the probability of a specimen to strike with the border of trap is a 

linear function of the trap’s diameter, but a range of other parameters influence the efficiency 

of pitfall traps (Luff, 1975). Some scientists used animal dung or plant material as bait in 

traps to capture the rove beetles as these are attracted to them (Donegan et al., 1997; Perry et 

al., 1997; Whiles & Wallace, 1997; Lachnicht et al., 2004). Some scientists collected the 

rove beetles with only preservative in the traps such as ethylene or formaline 2 % or with 

common salt solution without any bait (Weeks & Mcintyre, 1997). 

Some researchers used pitfall traps adjacent to litter bags, and studied that both affect 

the frequency of capture and precision of each other (Sapia et al., 2006). They also studied 

the effect of time on rove beetles and concluded that use of pitfall traps for relatively short 

periods may cause bias in results. This means that the longer the trap is there the more and 

variety of beetles we can collect. As for collection interval is concerned, 7 days interval, 2 

weeks interval and 21 days interval was recorded by a different scientists (Duelli, 1997; 

Koller et al., 2002; Shah et al., 2003; Apagian et al., 2006 & Clough et al., 2006). 

 

ii) Berlese funnel trapping 

As majority of rove beetles are found in leaf litter, rotten wood, fungi or in the 

decomposing matter, so this method of trapping is important for collecting the rove beetle 

fauna (Besuchet et al., 1987). This method has been used for the first time to separate the 



 10

beetles found in leaf litter or soil or decomposing wood. In areas where collection sites 

require extensive hiking and camping for long   periods and electricity is not available, in 

such cases portable Winkler extractors were used instead of simple Berlese funnels (Beschet 

et al., 1987; Wheeler & Mchugh, 1987 & Holdhaus, 1910). To maximize the extraction rates 

in the laboratory, modification (use of different lights, different sizes and shapes of collecting 

funnels) was made (Bremner, 1990). 

 

iii) Flight Intercept Traps (FIT’S) 

Window-flight Trapping (WFT), also called Flight-intercept Trapping (FIT), Window 

/ barrier Trapping or Collision Trapping was origionally developed by Chapman and 

Kinghorn (1955) and Peck and Davies (1980). This method is usually used for flying and 

active insects (Martikainen et al., 1999). These traps have long been used to collect various 

groups of insects (Chapman & Kinghorn, 1955; Southwood, 1979; Nijholt & Chapman, 1968 

& Masner & Goulet, 1981); these were known as window flight traps in the past (Chapman 

& Kinghorn, 1955; Wilson, 1969).  

 

iv) Hand Collection 

This method is simple and usually effective. The advantage of this method is, it 

provides information about the ecology, feeding habits, its host plants and the immature 

stages of the population that is being sampled. Hand collection has been used as a 

convientient method for learning the mobility and the possibility of being bitten or sting. In 

fact, as the collection experience increases or the target group becomes more specific, the use 

of special equipments increases. Different scientists have used this method of collection 

(Banks, 1909; Klots, 1932; Cantrall, 1941; Foote, 1948; Chu, 1949; Balogh, 1958; Knudsen, 

1966; Bland & Jacques, 1978; Edmunds & McCafferty, 1978 & Arnett, 1985). 

 

v) Sweep Net 

The sweep net is used to collect flying insects or resting on vegetation or grass. For 

specialized collection, nets can be attached to the ends of beams that are rotated about their 

midlength by a motor drive. Nets can also be mounted on vehicles (Peck & Cook, 1992). 

Many scientists use this method to enrich their collection along with other methods (Johnson, 
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1950; Grigarick, 1959; Harwood, 1961; Dresner, 1970; Rogers & Smith, 1977; Rudd & 

Jensen, 1977 & Barnard, 1979). 

 

vi) Light Traps 

The advantage of using this method is the attraction of different insects towards 

different colors and different intensities of light. Different scientists used light of different 

colors, i.e. blue light, black light, and purple light, bluish-white light or ultra violet tubes, to 

attract insects. Some scientists used a funnel with a central light source above it and vanes to 

intercept the approaching insects that are dropped in to container that has or is without the 

killing agent, through funnel. Some scientists used such traps that have high concentration of 

fumes from a killing agent such as calcium cyanide to kill the insects. Some scientists used 

light traps equipped with 125-watt mercury vapor lamp or 15-watt ultraviolet fluorescent 

tubes or 500 candlepower gasoline lantern to collect the insects. Some scientists used a 

simple cloth sheet, commonly a white bed sheet with an appropriate light source to collect 

insects (Davis & Landis, 1949; Wilkinson, 1969; Barrett et al., 1971; Carlson, 1971; 

Hollingsworth & Hartstack, 1972; Clark & Curtis, 1973; Apperson & Yows, 1976 & 

Onsager, 1976).  
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                                                                                                Chapter # 3 

MATERIALS AND METHODS 

 

 

The present study on biodiversity of rove beetles of Punjab was carried out during 

2008-2009 from different areas of the Punjab. The project focused on collection of beetles 

(rove beetles) population from cultivated and non-cultivated (forest) areas by sifting of leaf 

litter, FIT, sweeping of grass, pitfall traps (Garcia and Chacon de ullea, 2005; Derunkov, 

2007) and light traps. The collection of rove beetles focused on the following aspects, 

1. Identification of collected fauna with the help of available keys in laboratory. 

2. Comparison of staphylinid biodiversity with respect to those captured by 

different techniques. 

3. Status of the captured species (scavengers, decomposers, predators, pollinators 

etc.). 

 

3.1  Choice of the locality 

Punjab presents an extraordinary diversity of biological environments. Different 

cropping patterns and diverse forests are found within its boundaries. Therefore, one locality 

from each cropping pattern and from different forests was selected for this study. 

Staphylinidae fauna was collected from cultivated area and forest area in the Punjab as 

follows; 

 

i) Cultivated area 

 Non-irrigated area (Rawalpindi)  

 Irrigated area (Faisalabad, Sheikhupur, Lahore, Multan, D. G. Khan and R. Y. Khan 

districts etc.). 

 

ii) Forest area 

 Man made forests (Changa Manga, Gutwala (Faisalabad), Muridwala). 
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3.2 Establishment of plots 

 

i) Quantity and designation of plots 

One plot of one acre size was chosen from each cultivated and forest area. The area 

was sampled during the years 2008 and 2009 from January to December. The traps were 

installed for four days in each locality during every visit. 

 

ii) Positions of Localities 

Eleven plots were chosen from all over the Punjab; eight were selected from cropped 

area and three were selected from forest area. All the plots were marked and their locations 

were saved with a Magellan Global Positioning System (GPS) (Explorist 660). 

 Site 1: Included the cultivated area (Lahore) at 194 m elevation mainly with wheat-

vegetables, maize and sugar cane onsmall scale. This site had many orchards. Irrigation is 

through tubewell or canal water. This site is very close to site 2 and more distant from sites 5 

and 8; 

Site 2: Included the cultivated areas (Sheikhupur) at 187 m elevation with wheat-rice, 

however people also grow vegetables, maize and sugar cane for their domestic use. Tubewell 

and canal water is used for irrigation; 

Site 3: Included the cultivated area (Faisalabad) at 183 m elevation with a cropping 

pattern like that of site 1, but without orchards. Sewage, canal and tubewell water was used 

for irrigation. This area is very close to sites 2, 6, and 10. Here, soils are mostly clayey and 

loamy like that of site 1 and 2; 

Site 4: Included the cultivated area (Multan) at 104 m elevation with cotton and 

mango growing area of the Punjab. Cropping pattern in this area is wheat-cotton like that of 

sites 5 and 8 with heavy use of pesticides. Some sandy soils are also present similar to sites 5 

and 8;  

Site 5: Included the cultivated area (Rahim Yar Khan) at 83 m elevation with similar 

cropping pattern like site 4, but without mango orchards. Soil is mostly sandy, has date 

plantation. Sand dunes are also present in this area;  

Site 6: Included the cultivated area (Sargodha) at 183 m elevation famous for citrus 

orchards. Normal cropping pattern is wheat-rice or wheat-sugar cane. Hilly area is also 
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present. Most soils are clayey. People use farm yard manures to increase fertility of the soil 

like other sites in the Punjab. Source of irrigation is tubewell and canal water.  

Site 7: Included the cultivated barani area (Rawalpindi) at 496 m elevation. Mostly, 

people use rain water for irrigation with little dependency on tubewell water. Mostly, people 

grow wheat and grams. Hilly areas are also present in this site; 

Site 8: Included the cultivated area (Dera Ghazi Khan) at 117 m elevation with 

cropping pattern similar to sites 4 and 5. Use of pesticides is common due to cotton 

plantation. People depend mostly on rainfall and tubewell water for irrigation, but few areas 

have the facility of canal water due to newly built canals. Bushy plantation is also present. 

Most soils are sandy and hills are also present; 

Site 9: Characterized as forest area (Changa Manga) at 196 m elevation with the 

largest man made eucalyptus plantations of the Punjab. This site is very close to site 1. For 

irrigation purposes, canals are built. 

Site 10: Characterized as forest area (Gutwala) at 185 m elevation with man made 

eucalyptus plantations and park for recreation and with a small zoo close to site 3. Soil is 

sandy and clayey. Rainfall and canal water is used for irrigation purposes. Around this site 

people mostly grow vegetables; 

Site 11: Also characterized as forest area (Muridwala) at 150 m elevation with another man 

made forest of a mixed type of plantation.  

 

Table 1: GPS positions of the selected localities 

Plot No. Locality name Latitude Longitude Elevation (m) 

1 Lahore 31 14.287 73 59.513 194 

2 Sheikhupur 31 34.723 73 29.117 187 

3 Faisalabad 31 26.271 73 04.699 183 

4 Multan 30 12.534 71 27.813 104 

5 Rahim Yar Khan 28 26.450 70 19.712 83 

6 Sargodha 32 05.379 72 40.566 183 

7 Rawalpindi 33 34.425 73 05.161 496 

8 D.G.Khan 30 18.209 70 43.324   117 

9 Changa Manga 31 04.729 73 59.967 196 
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10 Gutwala 31 28.254 73 12.291 185 

11 Muridwala 30 72 03 72 45 65 150 
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  Fig. 1: Positions of selected localities at the map of Pakistan  
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 3.3 Choice of season and sample organization  
      

i) Choice of season 

The choice of time of year was very crucial because of strong seasonality of the 

climate. So, I decided to sample over the whole year to overcome this problem. Indeed, in the 

arid climate and forests, the pattern of activity of Coleoptera is very seasonal and follows the 

rainfall pattern (Noguera, 1990). Activity generally increases just at the end of the dry 

season, and is maximum during the month of July and August (Noguera, 1990), during the 

good Monsoon rains and in cropped areas activity generally depends up on crop type and 

moisture contents in the soil. Principally for this reason, the collection was made throughout 

the year (From January to February) during the years 2008 and 2009.              

 

ii) Sampling timetable 

The timetable was made to sample for each locality once per two months for four 

days only.  During these 730 days, all the plots were visited twelve times. In addition, insects 

were also caught with a sweep net occasionally to enrich the collection of rove beetles. 

 

 Table 2: Timetable of the studied plots 

 Dates                                                                                       Locality    

During first week of first month                               Faisalabad & Gutwala 

During second & third week of first month              Lahore, Changa Manga& S.pur 

During fourth week of first month                            Sargodha & Rawalpindi 

During first week of second month                           Muridwala 

During second & third week of second month          Multan & D.G.Khan 

During fourth week of second month                        R.Y.Khan 
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3.4 Environmental Parameters 

 

i) Temperature 

Temperature was recorded for the entire two years time that included 730 days (2008-

2009). During sampling times, temperature was measured by the researcher while the 

temperature for rest of the days was taken by the farmers or by the meteorological 

departments.  

 

 ii) Humidity 

Hygrometer was used to measure the relative humidity (in %) or it was taken from the 

metrological department where possible. 

 

 iii) Moisture contents 

Moisture contents were measured by taking the soil samples from each locality in the 

polythene bags. These bags were weighed in the laboratory and then the samples were dried 

in the oven at 70C0 for 24 hours (Hofmann & Mason, 2006). After drying, it was weighed 

again. The difference in the weight was taken in terms of moisture contents. 

   Moisture contents = Difference in fresh and oven dry soil wt. /fresh soil wt. x 100 

      

iv) Weather conditions 

In addition to above data, the weather conditions (rain and cloud) were also recorded 

during the sampling period. 

 

v) Geographic Information System (GIS) 

Using a Magellan GPS (Explorist 660), the positions and altitudes of each locality 

were recorded. 

 

3.5 Collection of Rove beetles 

 

i) Surveying of sites 

            Pre-data were taken from each sampling site to assess the population density. 
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ii) Collection 

Rove beetles were collected from the manure heaps, heaps of vegetation remains, 

dead and fallen leaves, grass, fallen banana leaves and tobacco leaves, underneath the flower 

pots, dung cakes, under the bark of trees, under the stones, along the water bodies, in the crop 

fields and the flowers. All the field crops grown in the selected areas were also examined for 

the presence of rove beetles but only maize (Zea maize), berseem (Trifolium alexanderium), 

chari (Andropogan sorghum), bajra (Pannisetum typhoideum), cotton (Gossypium hirsutum) 

and vegetable area yielded specimens of rove beetles. For this purpose different traps were 

installed in field crops and forest area as follows, 

 

3.6 Types and number of traps 

Rove beetles were collected from the marked localities by installing the FIT, pitfall 

and light traps separately in the cultivated and non-cultivated areas. The details of all these 

methods are given below; 

 

i) Flight Intercept Trap (FIT) 

  One flight intercept trap (FIT) was installed at every selected place i. e. cultivated 

area or forest area. A piece of black netting (180 cm x 90 cm) was used for this trap. Its mesh 

size was 1mm x 0.8 mm. On all sides of netting black twill tape was wrapped. Two sticks of 

bamboo that were longer than netting were used to tie up the netting. A small portion of these 

sticks were buried in to the soil and then two ropes were tied up to each stick, then the other 

ends of ropes were tied to the tent nails. Under the netting a trench 60 cm wide, 30 cm deep 

and 180 cm long was made for preservative solution. A polythene sheet was used for 

spreading in the trench to avoid the seepage of solution in the trench. A rain cover was also 

tied over the netting with ropes to avoid rain water in the trench. A mixture of water, table 

salt and small amount of shampoo was used as preservative in the trench. This trap was 

installed for 4 days at each locality during every visit within 2 months.   
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Fig.  2: Dimensions of the flight intercept trap 

ii) Pit fall traps 

Five pit fall traps were installed within the area of one acre in a transect form, from 

the corners of field towards the centre of the fields to all places; i. e. cultivated area (with in 

crops) and non-cultivated area (forest). Four traps were installed in four corners of field 

within 2nd or 3rd row of crop or within the distance of three meters (in forest) while 5th was 

installed in the centre of field (Apigian et al. 2006; Shah et al. 2003).  
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Fig. 3: Installation plan for pit fall traps 

 

Each trap consisted of a plastic basket with dimensions of 22.5 cm in diameter and 60 

cm in length. These baskets were half filled with brine solution (tap water + table salt) 

containing small amount of soap or shampoo to reduce the surface tension and to ensure that 

the insects would sink. Traps were protected from rain fall, leaves or other materials by 

plastic trays suspended above the basket. Traps were installed for 4 days during each visit.  

Insects were collected after 2 months interval. Then these were stored in vials and taken to 

laboratory where these were sorted under magnifying lens and then stored in the vials 

containing 75% alcohol.   
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Fig. 4: Pit fall trap 

 

iii) Light trap 

One light trap at each collection site was installed for 4 nights during every visit 

within 2 months. For this purpose a cylindrical plastic container having capacity of 2 cm3 

with a plastic funnel was used as shown in the figure.  Brine solution containing small 

quantity of shampoo was used for collection. In the morning, the collected material was 

sorted out. The rove beetles were stored in the vials containing 75% alcohol for further 

studies.  

 

Fig. 5: Light trap 
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iv) Berlese Funnel 

 Forest litter and crop debris was collected and beetles were extracted in two steps; 

 

Sifting 

 Sifting was done to collect the rove beetles and larger debris was removed. 

 

Berlese Processing 

The collected samples were put in the boxes and the poison bottles containing 10% 

formaline were put below these boxes to collect and store the beetles. Above the boxes 

ordinary bulbs were lighted to collect the beetles as shown in the figure. 

 

 

 

 

 

 

 

 

 

Fig. 6: Berlese Funnel Trap  
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v) Sweep netting and hand picking 

To further enrich the collection material population was collected by sweep netting of 

grass and other crops. Hand picking was also done from flowers and each selected place. 

 

3.7 Storage and identification  

 

i) Storage techniques  

 The collected population was brought to the Biodiversity Laboratory in the 

department of Agri. Entomology, University of Agriculture, Faisalabad. For systematic study 

the specimens were killed and preserved in 70% alcohol. Standard techniques for preserving 

and mounting were followed that included clearing in 10 % KOH. Later the specimens were 

treated with glacial acetic acid. Then these specimens were dehydrated in ascending grades 

of alcohol and finally mounted in Hoyer’s medium. 

 

ii) Identification 

The collected population was brought to the Biodiversity Laboratory in Department 

of Agri. Entomology, University of Agriculture, Faisalabad. The population was sorted 

through visual observation and then separated into morphospecies under a common 

microscope. In the next step, these morphospecies were identified under a microscope in the 

Biodiversity Laboratory of Department of Entomology with the help of available keys and 

material published in scientific papers. The genera of all the specimens were identified and 

the number of species in each sub-family was determined by the characters of genitalia. The 

characters of genitalia were studied through dissection which were mounted them on the 

slides. Fauna of British India, Staphylinidae by Cameron (1930) was used as the principal 

books to identify subfamilies and genera. Some other keys, web sites, genital characters and 

entomological articles by Shafi (1957), Abdullah & Qadri (1971), Scheerpeltz (1960), 

Coiffait (1982, 1984), Pace (1986), Lobl (1986), Herman (2001) & Smetana (2004) were also 

used to identify the specimens up to species level. Seasonal abundance on the basis of 

temperature and relative humidity (Cameron, 1930) was also studied. Thereafter the 

specimens were deposited in the Insectarium. Specimens so collected were also presented in 

terms of their seasonal abundance, distributional patterns and specific role. 
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iii) Equipments Used 

Temperature and relative humidity were recorded at the time of sampling with the 

help of digital thermometer and hygrometer. Latitude, longitude and elevation above sea 

level were recorded with the help of Magellan GPS (Explorist 660). Beetles were identified 

with the help of microscope (M33OO-D). 

  

3.8 Statistical analysis 

Following four types of statistical analysis were performed to understand the 

association of rove beetles with localities, crops, months and with collection methods. 

 Simple percentage  

 Chi-square test 

 Shannon Weaver’s index 

 ANOVA & DMRT 

 Cluster analysis 

 

i) Simple Percentage 

Simple percentage method was used to calculate the percentage population in 

different localities, during different months, in different crops and in the forests (Silveria 

Neto et al., 1976). 

 

ii) Chi-square Test of Association 

This test was applied to show the significance of association of different collection 

methods with different selected localities (in cropped areas and forest areas). Finally all the 

values were subjected to p-values to measure the level of significance (Prasifka et al., 2006). 

 

iii) Shanon Weaver’s index 

For making biodiversity analysis, the data regarding the collected specimens of rove 

beetles were arranged locality wise and source wise during each month. The biodiversity 

count was made by using Shannon diversity index (Shannon, 1948) to estimate species 

richness, evenness and species diversity (Shah et al., 2003; Apigian et al., 2006). 
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Shannon-Weaver diversity index (H’) = - ∑ pi loge pi 

Where, 

                          Pi = Importance probability of each species (ni / N)  

                          ni = Important value for each species 

                          N = Total of important value 

 

   Evenness index   (J) = H’/loge S 

Where,                 

                     H’ = Shannon-Weaver’s index 

                     S = Number of species 

    Dominance    (D) = 1-J 

 

iv) ANOVA & HSDT 

All the data regarding population of rove beetles in different localities (cropped & 

forest) trapped by different traps at various months during 2008 and 2009 were analysed by 

using analysis of variance (ANOVA) and means were separated by using Turkey’s honestly 

significant difference (HSD) test. All analysis was conducted in STATISTICA-6 software. 

 

v) Cluster Analysis 

Collected rove beetle species were grouped according to similar habitats. Both 

qualitative (habitat, crop type, dung, forest and cropped area) and quantitative (latitude, 

longitude, elevation, temperature, relative humidity and soil moisture contents) characters 

were used in this analysis. All these characters were subdivided into groups and each was 

considered as one parameter, months and selected localities were also included. A table of 

data was constructed in which all collected species of rove beetles were placed as rows and 

all above mentioned characteristics in columns. A basic data sheet was prepared on the basis 

of this codified data. This data sheet was subjected to draw out the similarity for all collected 

species. The Dice (Crisci & Lopez Armengol, 1983) association of coefficients was used to 

calculate similarity for all groups of species and later these species were grouped through 

means of similarity using cluster analysis. The groups thus formed have been shown in the 

form of a dendrogram.  
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                                                    Chapter # 4 

Results 

 

The results of this study have been presented with the same structure, with the general 

diversity and biodiversity of Staphylinidae fauna from the Punjab in the first part and 

followed by the details about the temperatures, relative humidity and soil moisture contents 

at each locality. The 3rd section describes the relationship of Staphylinidae fauna in different 

crops and forest areas during the years 2008-2009. The next section describes the status of 

different species and their relationship with both abiotic factors and crop types. The 5th 

section describes the efficiency of different collecting methods, their comparison and their 

relation with different localities and years. The final section illustrates the association 

between different species in the form of dendrogram. 

 

4.1 Staphylinidae fauna of the Punjab 

The general rove beetles diversity presented here is the result of two years sampling. 

Collection was done by using five different collection methods within different areas of 

Punjab.These taxa rapidly represent all the biodiversity of Staphylinidae inside different 

areas of Punjab with detailed information about subfamilies, genera and species and their 

environment. 

 

Table 3: Subfamilies, genera and number of respective species caught in the Punjab                 

Family Subfamilies Genera Species No. 

Staphylinidae Oxytelinae  Oxytelus Gr. ferrugineus Kr. 64

   sordidus Cam. 102

   varipennis Kr. 115

  Platystethus Mannh. cornutus Gr. 33

 Paederinae  Paederus Fab.   fuscipes Curt. 580

   tumulus Er. 134

   pubescens Cam. 150

   basalis Bernh. 149
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  Stilicus Latr. ceylanensis Kr. 89

  Astenus Steph.  66

  Cryptobium Mannh. abdominalis Mots. 37

 Staphylininae Philonthus Steph. delicatulus Boh. 200

   cinotulus Kr. 49

   gemellus Kr. 29

   minutus Boh. 60

   thermarum Aube. 59

  Leptacinus Er. parumpunctatus Kr. 96

  Staphylinus Lin.  62

  Platyprosopus Mannh.  51

 Aleocharinae Aleochara Gr. clavicornis Redtb. 67

   puberula Klug. 27

  Aleochara Gr.  26

  Myrmecopora Sauley. elegans Cam. 32

  Astilbus Steph. mixtus Cam. 45

 Tachyporinae Tachyporus Gr. himalayicus Bernh. 8

  Tachinomorphus Kr.  ceylonicus Bernh. 56

   TOTAL 2386

 

This table provides a rapid glimpse of all the biodiversity of rove beetles in the 

Punjab, Pakistan. It is clear from table 3, that the family Staphylinidae contained five sub-

families and fifteen genera. All these genera contained 26 species. Out of these twenty six 

species, Paederus fuscipes was the most abundant species with highest number (580). 

Paederinae and Staphylininae sub-families were the most abundant with highest number of 

species. Tachyporus himalayicus Bernh. was found with least number of individuals.  
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Fig.  7: Respective proportions of the species of Staphylinidae family 

 

4.2 Abiotic factors variations 

 

i) Environmental temperature variation       

The data regarding temperature, relative humidity and soil moisture contents was 

taken from meteorological stations where possible. It is reasonable to assume that the data 

taken in the field are not really sufficient to assess these factors, but may provide a general 

indication of preferences (Marquez 2003). All the selected sites had almost homogeneous 

temperature range (Table 4). The highest temperatures were measured at site 7 (cultivated 
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non irrigated area) followed by site 8 (cultivated irrigated area), i.e. 35C0 and 34.6C0 

respectively. The highest temperature variations 21.7C0 were also recorded at site 1 (12.3C0 

to 34C0) and the smallest variations 18.8C0 in temperature was at site 11 (15.1C0 to 33.9C0). 

All the other sites were intermediate between these cities (Table 4). 

 

ii) Relative humidity variations        

 Relative humidity variations were similar at all the selected sites, during rainy season 

(July to September) the relative humidity was high and during dry season (November to 

May) its value was low. The lowest value of relative humidity was recorded from site 8 

(26%) during May-June during late dry season. The highest value of R.H (%) was recorded 

from site 3 (65.4%) during July-August.the site 3 had greatest relative humidity variation 

32.9% (from 32.5% to 65.4%) as shown in the table 4. 

 

iii) Soil moisture contents          

Soil moisture contents variations were similar at all the selected sites, during rainy 

season (July to September) the soil moisture contents were high and during dry season 

(November to May) its value was low. The lowest value of soil moisture contents were 

recorded from site 10 (16%) during November-December during mid dry season. The highest 

value of soil moisture contents (%) was recorded from site 1 (58%) during July-August. The 

site 1 had greatest soil moisture contents variation 12.4% (from 45.6% to 58%) as shown in 

the table 4. 
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Table 4: Temp. (C0), R.H & Soil moisture contents (%), # of species and specimens by month and site 

             Months 
Sites/ Elevation 

Jan. 
Feb. 

Mar. 
Apr. 

May 
Jun. 

Jul. 
Aug 

Sep. 
Oct. 

Nov 
Dec 

Jan. 
Feb. 

Mar. 
Apr. 

May 
Jun. 

Jul. 
Aug. 

Sep. 
Oct. 

Nov. 
Dec. 

Total 

LHR/ 194m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
12.3 
29.7 
47.0 
6 
13 

 
25.0 
32.4 
52.0 
8 
28 

 
33.4 
31.0 
51.0 
7 
17 

 
32.2 
55.0 
58.0 
6 
29 

 
28.0 
51.2 
53.0 
10 
17 

 
18.0 
32.3 
48.0 
5 
16 

 
15.0 
31.3 
45.6 
5 
19 

 
24.0 
35.6 
51.0 
11 
28 

 
34.0 
32.8 
49.5 
14 
26 

 
30.0 
60.3 
56.8 
17 
38 

 
28.9 
53.0 
52.0 
11 
19 

 
19.1 
31.0 
49.0 
10 
20 

 
 
 
 
20 
270 

SHP/ 187m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
12.2 
34 
45.3 
7 
19 

 
24.7 
36.4 
48 
9 
25 

 
33.1 
32.8 
49.6 
11 
21 

 
32 
52.6 
56 
9 
33 

 
27.3 
43.6 
52 
11 
21 

 
17.2 
30 
48.6 
7 
21 

 
14.3 
32.4 
46 
7 
23 

 
23.8 
38 
47.4 
7 
21 

 
33.7 
36.2 
48.8 
11 
21 

 
32.6 
53.1 
55.1 
10 
31 

 
28.5 
41.8 
51.2 
9 
17 

 
19.1 
35.3 
46 
6 
17 

 
 
 
 
17 
270 

FSD/ 183m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
12.7 
39.2 
46 
9 
23 

 
24.3 
42 
48.2 
10 
26 

 
31.8 
39.1 
48.7 
10 
24 

 
31.9 
65.4 
52 
12 
31 

 
27.8 
58.4 
51.2 
7 
18 

 
17.6 
55.4 
48 
7 
23 

 
14.8 
56.2 
45.2 
8 
22 

 
23.5 
47.6 
49 
10 
28 

 
33.1 
32.5 
48.7 
11 
25 

 
32.5 
65.4 
51.6 
11 
33 

 
28.5 
59 
49.1 
9 
23 

 
18 
44.3 
47.6 
9 
24 

 
 
 
 
22 
300 

MTN/ 104m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
14.3 
60 
38.7 
9 
12 

 
25.9 
53.4 
39 
9 
11 

 
33 
43 
39.6 
9 
12 

 
33.5 
62.9 
45.8 
12 
19 

 
29.3 
50.1 
42 
5 
9 

 
19 
51.4 
40.2 
6 
9 

 
16 
49.2 
37.1 
9 
14 

 
24.9 
47 
38.5 
8 
11 

 
34.5 
45.2 
39 
9 
15 

 
34.1 
57.3 
42.6 
11 
24 

 
30 
48.7 
39.6 
6 
9 

 
19.7 
39.6 
36 
5 
6 

 
 
 
 
19 
151 

RYK/ 83m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
13.8 
46.3 
35 
7 
10 

 
24.4 
45 
37.1 
9 
13 

 
32.3 
39.5 
36 
11 
13 

 
32.9 
53.7 
42 
13 
22 

 
28.1 
47 
40.4 
7 
14 

 
17.7 
37.6 
34 
7 
9 

 
14.4 
43.7 
34.2 
8 
10 

 
24.9 
46 
35.6 
8 
13 

 
33 
40.2 
36 
10 
16 

 
33.3 
56 
43.2 
12 
25 

 
28.9 
42 
40.6 
5 
16 

 
18.2 
39.3 
34.8 
7 
11 

 
 
 
 
18 
172 

SGD/ 183m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
12.5 
36 
28.6 
8 
26 

 
23.9 
42.1 
32.5 
12 
31 

 
31.4 
40 
34.8 
10 
22 

 
31.5 
59 
45.2 
10 
37 

 
27.1 
42 
40 
7 
21 

 
17.3 
37.8 
33.3 
11 
23 

 
12.8 
38.4 
29.4 
9 
25 

 
24 
43 
34.1 
11 
28 

 
32 
41.3 
34.2 
10 
22 

 
31.5 
58.4 
45.3 
10 
30 

 
27.4 
49.1 
38.9 
6 
14 

 
17.6 
34.9 
32.8 
12 
22 

 
 
 
 
21 
301 

RWP/ 496m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
16 
56 
26 
5 
10 

 
25.3 
48 
30.1 
5 
12 

 
34.4 
35 
30 
6 
9 

 
30.2 
56 
36.7 
4 
19 

 
28 
47.9 
35 
5 
8 

 
19 
38.7 
30 
5 
7 

 
18.1 
52 
27.2 
4 
9 

 
24.6 
46.9 
32.2 
6 
17 

 
35 
45 
30.5 
6 
13 

 
34 
56 
35.6 
4 
19 

 
26.3 
45.8 
31 
5 
10 

 
17.3 
37.3 
29.4 
7 
9 

 
 
 
 
12 
142 

DGK/ 117m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
15.7 
35 
27 
6 
11 

 
24.5 
28 
32.2 
7 
17 

 
34.4 
26 
31.5 
7 
17 

 
34.2 
49.5 
34.6 
13 
25 

 
30 
42.1 
39.2 
7 
11 

 
19.3 
32.4 
29.8 
6 
10 

 
10.4 
35.6 
25.8 
6 
14 

 
24.4 
34 
29.6 
8 
20 

 
34.6 
30.1 
30 
7 
21 

 
34.3 
50 
34.8 
12 
25 

 
30.1 
43.4 
32 
5 
9 

 
19.4 
37.5 
30.1 
7 
10 

 
 
 
 
17 
190 

CNG/ 196m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
12.5 
30.1 
25.3 
9 
16 

 
25.3 
34.3 
26 
7 
23 

 
33.6 
32 
25.4 
8 
24 

 
32.6 
51.6 
32.6 
11 
32 

 
28.3 
45 
30 
8 
14 

 
18.2 
30.3 
29.8 
7 
17 

 
15.1 
32.9 
25.3 
8 
16 

 
24.3 
32 
26 
7 
21 

 
34.2 
31.5 
25.4 
8 
22 

 
33.3 
51 
32.6 
10 
27 

 
29 
46.7 
30 
6 
10 

 
19.4 
30 
29.8 
7 
10 

 
 
 
 
16 
232 

GTW/ 185m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
13 
29.1 
23 
6 
8 

 
24.6 
41.3 
25 
6 
11 

 
32.2 
38.5 
23 
5 
8 

 
32.5 
57 
28 
11 
16 

 
28 
27 
19 
1 
1 

 
17.9 
48.3 
16 
1 
1 

 
15 
38.4 
23.1 
4 
9 

 
23.9 
42 
24.5 
9 
20 

 
33.5 
36 
24 
5 
12 

 
32.9 
58.7 
30 
13 
21 

 
29 
51.6 
28 
10 
12 

 
18.6 
36.6 
23 
4 
6 

 
 
 
 
18 
125 

MDW/ 150m 
Temperature 
R.H (%) 
S.M.C (%) 
# of species 
# of specimens 

 
15.1 
35 
24.2 
7 
12 

 
23.9 
43.3 
25 
11 
16 

 
33.6 
38.9 
24.6 
8 
15 

 
32.9 
53.9 
30 
12 
25 

 
29.4 
47 
28.6 
6 
15 

 
18.8 
38 
23.8 
7 
11 

 
15.3 
34.8 
23.6 
7 
14 

 
23.7 
42 
25.2 
10 
20 

 
33.9 
36.7 
24.6 
9 
20 

 
33.5 
51.8 
30.2 
11 
29 

 
30.1 
43.7 
28.1 
6 
18 

 
19 
36 
23 
7 
15 

 
 
 
 
17 
210 
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            4.3 Relationship of population in cropped and forest areas during the year 2008, 2009 

   
A total of 2386 specimens were collected during the 2 years (2008-2009) belonging 

to 5 subfamilies, 15 genera and 26 species. All specimens were identified up to species level. 

Generally more number of species and their specimens were collected from cultivated fields 

than forest area. Some species were collected only from specific area (Astilbus mixtus was 

found to be confined only to those areas where termites were found) and some species were 

collected only from cultivated fields (Paederus fuscipes was found from cultivated fields 

only). Mostly the rove beetles were collected from the crop when it was succulent and more 

soft body insects wnere present. The sowing and harvesting periods of different crops that are 

grown in the Punjab are as follows; 

  

Table 5a: General sowing and harvesting periods of different crops in the Punjab 

Crop General Sowing period Harvesting period Duration of crop 

Wheat November to December April 160 days 

Maize February and July May and October 100 days 

Cotton End of April to June November 180 days 

Rice May to June October 150 days 

Berseem October March 180 days 

Summer vegetables February to March June to July 120 days 

Winter vegetables September to October December to January 120 days 
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Table 5: Percentage population of different species in different localities of cropped 

area during 2008 

Name of Species LHR SHP FSD MTN RYK SGD RWP DGK 

Oxytelus ferrugineus 
4.35 26.09 26.09 4.35 4.35 21.74 8.70 4.35 

Oxytelus sordidus 
6.82 34.09 11.36 9.09 13.64 20.45 0.00 4.55 

Oxytelus varipennis  
4.44 11.11 4.44 15.56 22.22 24.44 2.22 15.56 

Platystethus cornutus 
0.00 16.67 33.33 25.00 8.33 16.67 0.00 0.00 

Paederus fuscipes 
20.13 14.77 20.13 6.04 6.04 19.13 6.71 7.05 

Paederus tumulus 
19.15 8.51 8.51 12.77 10.64 12.77 17.02 10.64 

Paederus pubescens 
21.92 19.18 12.33 4.11 5.48 8.22 16.44 12.33 

Paederus basalis 
30.43 19.57 4.35 8.70 10.87 10.87 0.00 15.22 

Stilicus ceylanensis 
3.70 29.63 25.93 22.22 11.11 3.70 0.00 3.70 

Astenus sp. 
75.00 0.00 0.00 0.00 0.00 0.00 0.00 25.00 

Cryptobium abdominalis 
5.56 0.00 11.11 5.56 22.22 44.44 11.11 0.00 

Philonthus delicatulus 
12.20 17.07 14.63 12.20 9.76 12.20 7.32 14.63 

Philonthus cinotulus 
0.00 19.05 19.05 4.76 23.81 33.33 0.00 0.00 

Philonthus gemellus 
0.00 15.38 38.46 0.00 0.00 46.15 0.00 0.00 

Philonthus minutus  
0.00 0.00 15.38 7.69 15.38 30.77 7.69 23.08 

Leptacinus perumpunctatus 
15.00 35.00 25.00 5.00 5.00 15.00 0.00 0.00 

Staphylinus sp. 
0.00 29.41 17.65 0.00 0.00 52.94 0.00 0.00 

Aleochara clavicornis 
0.00 20.00 40.00 20.00 0.00 20.00 0.00 0.00 

Aleochara puberula 
0.00 0.00 36.36 0.00 9.09 45.45 9.09 0.00 

Myrmecopora elegans 
0.00 11.76 23.53 5.88 5.88 52.94 0.00 0.00 

Tachyporus himalayicus 
0.00 0.00 0.00 25.00 0.00 0.00 0.00 75.00 

Tachinomorphus ceylonicus 
14.29 0.00 28.57 14.29 0.00 28.57 0.00 14.29 

Philonthus thermarum 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00 

Aleochara sp. 
0.00 0.00 0.00 33.33 46.67 0.00 0.00 20.00 

Platyprosopus sp. 
21.43 21.43 28.57 0.00 0.00 7.14 0.00 21.43 

Astilbus mixtus 
0.00 0.00 0.00 0.00 15.38 0.00 57.69 26.92 

 
14.43 15.78 16.46 8.12 9.24 18.49 7.33 10.15 
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Table 6: Percentage population of different species in different localities of cropped area 

during 2009 

Name of Species LHR SHP FSD MTN RYK SGD RWP DGK 

Oxytelus ferrugineus 13.33 30.00 16.67 0.00 6.67 20.00 10.00 3.33 

Oxytelus sordidus  10.87 28.26 17.39 8.70 10.87 15.22 2.17 6.52 

Oxytelus varipennis  21.05 7.02 7.02 10.53 21.05 15.79 1.75 15.79 

Platystethus cornutus 31.25 12.50 18.75 25.00 6.25 6.25 0.00 0.00 

Paederus fuscipes 16.31 14.89 20.92 7.80 7.09 16.31 7.80 8.87 

Paederus tumulus 16.36 9.09 10.91 14.55 5.45 18.18 16.36 9.09 

Paederus pubescens 18.84 13.04 14.49 4.35 7.25 10.14 18.84 13.04 

Paederus basalis 26.67 13.33 4.44 6.67 11.11 8.89 0.00 28.89 

Stilicus ceylanensis 14.71 14.71 32.35 17.65 14.71 2.94 0.00 2.94 

Astenus sp. 60.00 0.00 10.00 0.00 10.00 0.00 0.00 20.00 

Cryptobium abdominalis 11.76 0.00 11.76 5.88 23.53 35.29 11.76 0.00 

Philonthus delicatulus 20.37 14.81 11.11 9.26 11.11 11.11 7.41 14.81 

Philonthus cinotulus 10.71 17.86 17.86 3.57 25.00 17.86 7.14 0.00 

Philonthus gemellus 6.25 12.50 31.25 0.00 0.00 50.00 0.00 0.00 

Philonthus minutus  7.69 0.00 15.38 7.69 7.69 30.77 7.69 23.08 

Leptacinus perumpunctatus 23.53 35.29 17.65 5.88 11.76 5.88 0.00 0.00 

Staphylinus sp. 0.00 31.25 31.25 0.00 0.00 37.50 0.00 0.00 

Aleochara clavicornis 8.33 16.67 25.00 16.67 25.00 8.33 0.00 0.00 

Aleochara puberula 14.29 0.00 21.43 0.00 28.57 21.43 14.29 0.00 

Myrmecopora elegans 0.00 20.00 26.67 13.33 6.67 33.33 0.00 0.00 

Tachyporus himalayicus 0.00 0.00 0.00 25.00 0.00 0.00 0.00 75.00 

Tachinomorphus ceylonicus 50.00 0.00 0.00 20.00 0.00 20.00 0.00 10.00 

Philonthus thermarum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00 

Aleochara sp. 0.00 0.00 0.00 54.55 0.00 0.00 0.00 45.45 

Platyprosopus sp. 23.08 15.38 23.08 0.00 7.69 15.38 0.00 15.38 

Astilbus mixtus 0.00 0.00 0.00 0.00 0.00 0.00 94.74 5.26 

 16.36 14.08 16.58 8.67 9.86 15.28 8.45 10.73 
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Table 7: Percentage population of different species in different localities of forest area during 2008 

Name of Species CHM GTW MDW 

Oxytelus ferrugineus 60.00 20.00 20.00 

Oxytelus sordidus  62.50 12.50 25.00 

Oxytelus varipennis  71.43 14.29 14.29 

Platystethus cornutus 66.67 0.00 33.33 

Paederus fuscipes 0.00 0.00 0.00 

Paederus tumulus 33.33 25.00 41.67 

Paederus pubescens 0.00 0.00 100.00 

Paederus basalis 52.00 32.00 16.00 

Stilicus ceylanesis 35.71 7.14 57.14 

Astenus sp. 52.17 26.09 21.74 

Cryptobium abdominalis 0.00 0.00 0.00 

Philonthus delicatulus 35.42 18.75 45.83 

Philonthus cinotulus 0.00 0.00 0.00 

Philonthus gemellus 0.00 0.00 0.00 

Philonthus minutus  16.67 11.11 72.22 

Leptacinus perumpunctatus 80.65 3.23 16.13 

Staphylinus sp. 23.08 30.77 46.15 

Aleochara clavicornis 53.85 7.69 38.46 

Aleochara puberula 0.00 0.00 0.00 

Myrmecopora elegans 0.00 0.00 0.00 

Tachyporus himalayicus 0.00 0.00 0.00 

Tachinomorphus ceylonicus 57.89 10.53 31.58 

Philonthus thermarium 29.41 17.65 52.94 

Aleochara sp. 0.00 0.00 0.00 

Platyprosopus sp. 46.15 15.38 38.46 

Astilbus mixtus 0.00 0.00 0.00 

 46.67 16.67 36.67 
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Table 8: Percentage population of different species in different localities of forest area during 2009 

Name of Species CHM GTW MDW 

Oxytelus ferrugineus 50.00 33.33 16.67 

Oxytelus sordidus  50.00 25.00 25.00 

Oxytelus varipennis  50.00 33.33 16.67 

Platystethus cornutus 50.00 50.00 0.00 

Paederus fuscipes 0.00 0.00 0.00 

Paederus tumulus 25.00 30.00 45.00 

Paederus pubescens 0.00 0.00 100.00 

Paederus basalis 42.42 42.42 15.15 

Stilicus ceylanensis 21.43 14.29 64.29 

Astenus sp. 38.10 38.10 23.81 

Cryptobium abdominalis 0.00 100.00 0.00 

Philonthus delicatulus 29.82 28.07 42.11 

Philonthus cinotulus 0.00 0.00 0.00 

Philonthus gemellus 0.00 0.00 0.00 

Philonthus minutus  12.50 25.00 62.50 

Leptacinus perumpunctatus 71.43 14.29 14.29 

Staphylinus sp. 18.75 18.75 62.50 

Aleochara clavicornis 33.33 20.00 46.67 

Aleochara puberula 0.00 100.00 0.00 

Myrmecopora elegans 0.00 0.00 0.00 

Tachyporus himalayicus 0.00 0.00 0.00 

Tachinomorphus ceylonicus 45.00 15.00 40.00 

Philonthus thermarum 23.08 23.08 53.85 

Aleochara sp. 0.00 0.00 0.00 

Platyprosopus sp. 36.36 9.09 54.55 

Astilbus mixtus 0.00 0.00 0.00 

 35.00 26.67 38.33 
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Table 9: Percentage population of different species in different localities of cropped area during 

different months of 2008 

Name of Species Jan.-Feb. Mar.-Apr. May-June July-Aug. Sept.-Oct. Nov.-Dec. 

Oxytelus ferrugineus  
13.04  13.04  17.39  13.04  4.35  39.13 

Oxytelus sordidus  
13.64  15.91  18.18  22.73  13.64  15.91 

Oxytelus varipennis  
11.11  6.67  15.56  33.33  26.67  6.67 

Platystethus cornutus 
25.00  16.67  16.67  8.33  16.67  16.67 

Paederus fuscipes 
17.11  18.12  12.42  22.48  15.77  14.09 

Paederus tumulus 
23.40  25.53  14.89  23.40  2.13  10.64 

Paederus pubescens 
1.37  42.47  20.55  30.14  4.11  1.37 

Paederus basalis 
23.91  21.74  10.87  15.22  6.52  21.74 

Stilicus ceylanensis 
7.41  14.81  22.22  37.04  7.41  11.11 

Astenus sp. 
25.00  16.67  8.33  16.67  25.00  8.33 

Cryptobium abdominalis 
0.00  16.67  16.67  22.22  11.11  33.33 

Philonthus delicatulus 
14.63  24.39  31.71  19.51  2.44  7.32 

Philonthus cinotulus 
0.00  19.05  28.57  38.10  14.29  0.00 

Philonthus gemellus 
0.00  0.00  15.38  46.15  23.08  15.38 

Philonthus minitus  
7.69  15.38  0.00  23.08  38.46  15.38 

Leptacinus perumpunctatus 
35.00  20.00  5.00  15.00  5.00  20.00 

Staphylinus sp. 
0.00  23.53  29.41  41.18  5.88  0.00 

Aleochara clavicornis 
6.67  0.00  13.33  26.67  40.00  13.33 

Aleochara puberula 
0.00  9.09  0.00  18.18  45.45  27.27 

Myrmecopora elegans 
100.00  0.00  0.00  0.00  0.00  0.00 

Tachyporus himalayicus 
50.00  0.00  0.00  0.00  0.00  50.00 

Tachinomorphus ceylonicus 
14.29  42.86  0.00  0.00  42.86  0.00 

Philonthus thermarum 
0.00  0.00  37.50  37.50  25.00  0.00 

Aleochara sp. 
0.00  0.00  13.33  60.00  20.00  6.67 

Platyprosopus sp. 
14.29  7.14  0.00  7.14  14.29  57.14 

Astilbus mixtus 
11.54  11.54  19.23  34.62  11.54  11.54 

 
14.95  18.46  15.18  24.35  13.59  13.48 
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Table 10: Percentage population of different species in different localities of cropped area during 

different months of 2009 

Name of Species Jan.-Feb. Mar.-Apr. May-June July-Aug. Sept.-Oct. Nov.-Dec. 

Oxytelus ferrugineus  
13.33  13.33  26.67  10.00  3.33  33.33 

Oxytelus sordidus  
13.04  15.22  17.39  19.57  19.57  15.22 

Oxytelus varipennis 
7.02  12.28  15.79  35.09  26.32  3.51 

Platystethus cornutus 
12.50  25.00  25.00  12.50  12.50  12.50 

Paederus fuscipes 
19.15  16.31  14.89  21.99  14.89  12.77 

Paederus tumulus 
21.82  21.82  20.00  12.73  9.09  14.55 

Paederus pubescens 
0.00  43.48  26.09  27.54  1.45  1.45 

Paederus basalis 
22.22  17.78  17.78  20.00  4.44  17.78 

Stilicus ceylanensis 
5.88  17.65  23.53  41.18  2.94  8.82 

Astenus sp. 
10.00  20.00  20.00  20.00  10.00  20.00 

Cryptobium abdominalis 
0.00  17.65  11.76  29.41  5.88  35.29 

Philonthus delicatulus 
16.67  22.22  24.07  22.22  7.41  7.41 

Philonthus cinotulus 
0.00  14.29  21.43  39.29  21.43  3.57 

Philonthus gemellus 
0.00  0.00  12.50  37.50  31.25  18.75 

Philonthus minitus  
7.69  15.38  0.00  23.08  30.77  23.08 

Leptacinus perumpunctatus 
11.76  29.41  5.88  23.53  5.88  23.53 

Staphylinus sp. 
0.00  18.75  37.50  43.75  0.00  0.00 

Aleochara clavicornis 
8.33  4.17  12.50  29.17  37.50  8.33 

Aleochara puberula 
0.00  7.14  0.00  28.57  28.57  35.71 

Myrmecopora elegans 
100.00  0.00  0.00  0.00  0.00  0.00 

Tachyporus himalayicus 
75.00  0.00  0.00  0.00  0.00  25.00 

Tachinomorphus ceylonicus 
40.00  30.00  10.00  10.00  10.00  0.00 

Philonthus thermarum 
0.00  0.00  37.50  37.50  25.00  0.00 

Aleochara sp. 
0.00  0.00  27.27  63.64  0.00  9.09 

Platyprosopus sp. 
30.77  7.69  0.00  7.69  7.69  46.15 

Astilbus mixtus 
10.53  15.79  10.53  36.84  10.53  15.79 

 
14.84  17.77  17.33  24.38  12.89  12.78 



 39

Table 11: Percentage population of different species in different localities of forest area during 

different months of 2008 

Name of Species Jan.-Feb. Mar.-Apr. May-June July-Aug. Sept.-Oct. Nov.-Dec. 

Oxytelus ferrugineus  0.00 0.00 0.00 100.00 0.00 0.00 

Oxytelus sordidus  12.50 0.00 25.00 37.50 25.00 0.00 

Oxytelus varipennis 0.00 14.29 14.29 42.86 28.57 0.00 

Platystethus cornutus 66.67 0.00 0.00 33.33 0.00 0.00 

Paederus fuscipes 0.00 0.00 0.00 0.00 0.00 0.00 

Paederus tumulus 41.67 33.33 8.33 8.33 0.00 8.33 

Paederus pubescens 0.00 100.00 0.00 0.00 0.00 0.00 

Paederus basalis 29.17 29.17 16.67 16.67 0.00 8.33 

Stilicus ceylanensis 14.29 14.29 14.29 14.29 7.14 35.71 

Astenus sp. 17.39 47.83 4.35 8.70 13.04 8.70 

Cryptobium abdominalis 0.00 0.00 0.00 0.00 0.00 0.00 

Philonthus delicatulus 14.58 25.00 20.83 25.00 6.25 8.33 

Philonthus cinotulus 0.00 0.00 0.00 0.00 0.00 0.00 

Philonthus gemellus 0.00 0.00 0.00 0.00 0.00 0.00 

Philonthus minutus  5.56 5.56 0.00 38.89 27.78 22.22 

Leptacinus perumpunctatus 6.45 9.68 16.13 38.71 9.68 19.35 

Staphylinus sp. 0.00 0.00 30.77 38.46 15.38 15.38 

Aleochara clavicornis 0.00 0.00 46.15 15.38 23.08 15.38 

Aleochara puberula 0.00 0.00 0.00 0.00 0.00 0.00 

Myrmecopora elegans 0.00 0.00 0.00 0.00 0.00 0.00 

Tachyporus himalayicus 0.00 0.00 0.00 0.00 0.00 0.00 

Tachinomorphus ceylonicus 10.53 15.79 42.11 31.58 0.00 0.00 

Philonthus thermarum 11.76 23.53 0.00 29.41 23.53 11.76 

Aleochara sp. 0.00 0.00 0.00 0.00 0.00 0.00 

Platyprosopus sp. 7.69 0.00 23.08 23.08 15.38 30.77 

Astilbus mixtus 0.00 0.00 0.00 0.00 0.00 0.00 

 13.38 18.22 17.47 27.14 11.15 12.64 
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Table 12: Percentage population of different species in different localities of forest area during 

different months of 2009 

Name of Species Jan.-Feb. Mar.-Apr. May-June July-Aug. Sep.-Oct. Nov.-Dec. 

Oxytelus ferrugineus 0.00 16.67 33.33 33.33 16.67 0.00 

Oxytelus sordidus  0.00 0.00 25.00 75.00 0.00 0.00 

Oxytelus varipennis 16.67 16.67 0.00 33.33 33.33 0.00 

Platystethus cornutus 0.00 100.00 0.00 0.00 0.00 0.00 

Paederus fuscipes 0.00 0.00 0.00 0.00 0.00 0.00 

Paederus tumulus 30.00 45.00 5.00 10.00 0.00 10.00 

Paederus pubescens 0.00 100.00 0.00 0.00 0.00 0.00 

Paederus basalis 0.00 25.00 25.00 25.00 12.50 12.50 

Stilicus ceylanensis 7.14 14.29 14.29 21.43 14.29 28.57 

Astenus sp. 23.81 47.62 4.76 9.52 9.52 4.76 

Cryptobium abdominalis 0.00 0.00 50.00 50.00 0.00 0.00 

Philonthus delicatulus 15.79 24.56 24.56 19.30 10.53 5.26 

Philonthus cinotulus 0.00 0.00 0.00 0.00 0.00 0.00 

Philonthus gemellus 0.00 0.00 0.00 0.00 0.00 0.00 

Philonthus minutus  6.25 12.50 0.00 37.50 37.50 6.25 

Leptacinus perumpunctatus 7.14 7.14 17.86 42.86 14.29 10.71 

Staphylinus sp. 0.00 0.00 31.25 37.50 25.00 6.25 

Aleochara clavicornis 0.00 0.00 40.00 20.00 20.00 20.00 

Aleochara puberula 0.00 0.00 0.00 100.00 0.00 0.00 

Myrmecopora elegans 0.00 0.00 0.00 0.00 0.00 0.00 

Tachyporus himalayicus 0.00 0.00 0.00 0.00 0.00 0.00 

Tachinomorphus ceylonicus 10.00 20.00 40.00 25.00 0.00 5.00 

Philonthus thermarum 3.85 23.08 3.85 30.77 19.23 19.23 

Aleochara sp. 0.00 0.00 0.00 0.00 0.00 0.00 

Platyprosopus sp. 18.18 0.00 9.09 18.18 18.18 36.36 

Astilbus mixtus 0.00 0.00 0.00 0.00 0.00 0.00 

 10.31 20.62 18.56 26.12 13.75 10.65 
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Table 13: Percentage Population of different species in different localities on different 

crops 2008 

 

Name of Species Wheat Maize Cotton Vegetables    Rice Berseem Dung 

Oxytelus ferrugineus 
0.0  8.7  8.7  13.0  0.0  39.1  30.4 

Oxytelus sordidus  
0.0  27.3  9.1  4.5  0.0  27.3  31.8 

Oxytelus varipennis 
0.0  24.4  14.6  4.9  0.0  12.2  43.9 

Platystethus cornutus 
20.0  10.0  10.0  0.0  0.0  30.0  30.0 

Paederus fuscipes 
3.6  33.3  9.0  20.4  0.7  30.1  2.9 

Paederus tumulus 
6.1  30.6  8.2  16.3  0.0  26.5  12.2 

Paederus pubescens 
2.8  45.1  5.6  43.7  0.0  1.4  1.4 

Paederus basalis 
4.7  27.9  7.0  16.3  0.0  44.2  0.0 

Stilicus ceylanensis 
0.0  25.9  3.7  0.0  0.0  22.2  48.1 

Astenus sp. 
0.0  30.0  10.0  20.0  0.0  40.0  0.0 

Cryptobium abdominalis 
22.2  5.6  0.0  11.1  0.0  11.1  50.0 

Philonthus delicatulus 
7.7  51.3  7.7  17.9  0.0  15.4  0.0 

Philonthus cinotulus 
0.0  28.6  0.0  14.3  0.0  0.0  57.1 

Philonthus gemellus 
15.4  53.8  0.0  7.7  0.0  0.0  23.1 

Philonthus minutus  
15.4  7.7  30.8  15.4  0.0  0.0  30.8 

Leptacinus perumpunctatus 
0.0  10.5  5.3  21.1  0.0  57.9  5.3 

Staphylinus sp. 
0.0  70.6  0.0  29.4  0.0  0.0  0.0 

Aleochara clavicornis 
0.0  33.3  0.0  6.7  0.0  6.7  53.3 

Aleochara puberula 
0.0  18.2  0.0  36.4  0.0  9.1  36.4 

Myrmecopora elegans 
0.0  0.0  0.0  0.0  0.0  100.0  0.0 

Tachyporus himalayicus 
0.0  0.0  0.0  0.0  0.0  100.0  0.0 

Tachinomorphus ceylonicus 
0.0  16.7  0.0  33.3  33.3  16.7  0.0 

Philonthus thermarum 
0.0  12.5  0.0  0.0  0.0  0.0  87.5 

Aleochara sp. 
0.0  0.0  0.0  0.0  0.0  6.7  93.3 

Platyprosopus sp. 
0.0  0.0  8.3  8.3  0.0  83.3  0.0 

Astilbus mixtus 
19.2  19.2  23.1  26.9  0.0  0.0  11.5 
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Table 14: Percentage Population of different species in different localities on different 

crops 2009 

 

Name of Species Wheat Maize Cotton Vegetables  Rice Berseem Dung

Oxytelus ferrugineus 
0.0  13.3  3.3  13.3  0.0  33.3  36.7 

Oxytelus sordidus  
0.0  21.7  10.9  4.3  4.3  23.9  34.8 

Oxytelus varipennis 
0.0  28.1  15.8  10.5  8.8  8.8  28.1 

Platystethus cornutus 
6.7  6.7  6.7  0.0  13.3  13.3  53.3 

Paederus fuscipes 
3.3  31.5  7.0  18.5  6.7  29.6  3.3 

Paederus tumulus 
9.4  30.2  3.8  15.1  7.5  28.3  5.7 

Paederus pubescens 
1.4  46.4  4.3  44.9  0.0  1.4  1.4 

Paederus basalis 
2.2  40.0  8.9  6.7  4.4  37.8  0.0 

Stilicus ceylanensis 
0.0  29.4  2.9  0.0  0.0  20.6  47.1 

Astenus sp. 
0.0  30.0  0.0  20.0  10.0  20.0  20.0 

Cryptobium abdominalis 
23.5  11.8  0.0  11.8  0.0  11.8  41.2 

Philonthus delicatulus 
5.8  44.2  3.8  19.2  7.7  19.2  0.0 

Philonthus cinotulus 
3.6  32.1  0.0  10.7  0.0  0.0  53.6 

Philonthus gemellus 
18.8  43.8  0.0  12.5  0.0  0.0  25.0 

Philonthus minutus  
15.4  15.4  23.1  15.4  0.0  7.7  23.1 

Leptacinus perumpunctatus 
0.0  11.8  11.8  29.4  0.0  35.3  11.8 

Staphylinus sp. 
0.0  81.3  0.0  18.8  0.0  0.0  0.0 

Aleochara clavicornis 
0.0  33.3  0.0  4.2  0.0  8.3  54.2 

Aleochara puberula 
5.6  11.1  0.0  16.7  0.0  11.1  55.6 

Myrmecopora elegans 
0.0  0.0  0.0  0.0  0.0  100.0  0.0 

Tachyporus himalayicus 
0.0  0.0  0.0  0.0  0.0  100.0  0.0 

Tachinomorphus ceylonicus 
0.0  30.0  0.0  20.0  10.0  40.0  0.0 

Philonthus thermarum 
0.0  12.5  0.0  0.0  0.0  0.0  87.5 

Aleochara sp. 
0.0  0.0  0.0  0.0  0.0  9.1  90.9 

Platyprosopus sp. 
7.7  0.0  7.7  7.7  7.7  69.2  0.0 

Astilbus mixtus 
21.1  5.3  0.0  47.4  0.0  0.0  26.3 
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Fig. 8: Respective proportion of Staphylinidae fauna in different crops during 2008 
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Fig. 9: Respective proportion of Staphylinidae fauna in different crops during 2009 
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Fig. 10: Comparison of Staphylinidae fauna in different crops during 2008 & 2009 

 

 

Rove beetles are found in variety of habitats; in crops, along water channels, in 

decaying organic materials etc., but some species are specialist of one or two crops. Paederus 

genus was mostly found from Berseem or from Maize due to more aphid population. 

Paederus fuscipes was the species that was found abundantly in maize and berseem and was 

least found in rice and dung. The population of genera Oxytelus and Aleochara was not 

mostly found in cropped areas as shown in the tables 13 & 14. 

Mostly rove beetles were found in maize crop (30%), followed by berseem (24%) and least 

population was found in rice crop (0%) during 2009 as shown in the fig. 8. During 2009, rove 

beetles were again mostly supported by maize crop, followed by berseem crop (30%) & 

(23%) respectively and least was supported by rice crop (4%) as shown in fig. 9. Rove 

beetles were almost constant during 2008 & 2009 in wheat, berseem and in vegetables as 

shown in fig. 10. 
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    Table 15: Shannon-Weiner Diversity Index for different Staphylinidae species  

       in different Cropped & Forest areas of Punjab during January-February 2008  

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 6 21 1.337 1.792 0.746 0.254 

 

SHP 7 18 1.658 1.946 0.852 0.148 

 

FSD 9 23 1.93 2.197 0.36 0.64 

 

MTN 9 12 2.095 2.197 0.23 0.77 

 

RYK 7 10 1.887 1.946 0.284 0.716 

 

SGD 8 26 1.721 2.079 0.27 0.73 

 

RWP 5 10 1.418 1.609 0.371 0.629 

 

DGK 6 11 1.642 2.398 0.245 0.755 

 

CHM 9 16 2.079 2.197 0.118 0.882 

 

GTW 6 8 0.97 2.398 0.108 0.892 

 

MRW 7 12 1.792 1.946 0.154 0.846 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during January-February 2008 

Table 15 showed the diversity index values of Staphylinidae species in different 

cropped and forest areas of Punjab. Graph 11 indicated the graphical representation of 

different diversity index values of table 15. The maximum diversity of different 

Staphylinidae species was observed in Multan (H’=2.095) which is followed by a forest area 

Changa Manga (H’=2.079) and the lowest diversity (H’=0.97) and highest dominance (D = 

0.892) was found in Gutwala. In Faisalabad, Multan and Changa Manga regions, the species 

richness is the highest (S = 9) while species abundance is different in these localities. Species 

abundance was maximum in Sargodha (N = 26) followed by Faisalabad (N = 23). Gutwala 

forest had minimum species abundance (N = 8) and lowest species richness with Lahore and 

D. G. Khan (S = 6). Table 15 indicated that the areas with highest maximum diversity 

showed minimum evenness and highest dominance. 

 

 

Fig. 11: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during January-February 2008 
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Table 16: Shannon-Weiner Diversity Index for different Staphylinidae species 

  in different Cropped & Forest areas of Punjab during March-April 2008   

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 8 28 1.779 2.079 0.856 0.144 

 

SHP 9 25 1.86 2.197 0.847 0.153 

 

FSD 10 26 1.85 2.303 0.803 0.197 

 

MTN 9 13 2.032 2.197 0.925 0.075 

 

RYK 9 13 2.098 2.197 0.955 0.045 

 

SGD 12 31 2.162 2.485 0.870 0.130 

 

RWP 5 12 1.517 1.609 0.943 0.057 

 

DGK 7 17 1.712 1.946 0.880 0.120 

 

CHM 7 23 1.714 1.946 0.881 0.119 

 

GTW 6 11 1.673 1.792 0.934 0.066 

 

MRW 11 16 2.339 2.398 0.975 0.025 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during March-April 2008 

Table 16 indicated the Shanon-Weiner diversity index values of Staphylinidae species 

in different cropped and forest areas of Punjab. Graph 12 indicated the graphical 

representation of different diversity index values of table. 16. The maximum diversity of 

different Staphylinidae species was observed in a forest area Muridwala (H’=2.339) which 

was followed by Sargodha (H’=2.162) and the lowest diversity (H’=1.517) was found in 

Rawalpindi. In Sargodha regions, the species richness is the highest (S = 12) followed by 

Muridwala (S = 11) and the lowest in Rawalpindi (S = 5) while species abundance was 

different in different localities. Species abundance was maximum in Lahore (N = 28) 

followed by Faisalabad (N = 26). Gutwala forest had minimum species abundance (N = 11). 

Table 16 indicated that the areas with highest maximum diversity showed maximum 

evenness and lowest dominance. 
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Fig. 12: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during March-April 2008 

 



 49

Table 17: Shannon-Weiner Diversity Index for different Staphylinidae species 

     in different Cropped & Forest areas of Punjab during May-June 2008 

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 7 17 1.732 1.946 0.890 0.110 

 

SHP 11 21 2.24 2.398 0.934 0.066 

 

FSD 10 24 1.908 2.303 0.829 0.171 

 

MTN 9 12 2.138 2.197 0.973 0.027 

 

RYK 11 13 2.352 2.398 0.981 0.019 

 

SGD 10 22 2.094 2.303 0.909 0.091 

 

RWP 6 9 1.677 1.792 0.936 0.064 

 

DGK 7 16 1.862 1.946 0.957 0.043 

 

CHM 8 24 1.883 2.079 0.906 0.094 

 

GTW 5 8 1.386 1.609 0.861 0.139 

 

MRW 8 15 1.991 2.079 0.957 0.043 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during May-June 2008 

Table 17 presented the Shanon-Weiner diversity index values of Staphylinidae 

species in different cropped and forest areas of Punjab. Graph 13 indicated the graphical 

representation of different diversity index values of table. 17. The maximum diversity 

(H’=2.352) and maximum evenness (J’ = 0.981) of different Staphylinidae species was 

observed in a cropped area Rahim Yar Khan which was followed by Sheikhupur (H’=2.24) 

and the lowest diversity (H’=1.386) was found in Gutwala. In Rahim Yar Khan and 

Sheikhupur regions, the species richness is the highest (S = 11) followed by Faisalabad and 

Sargodha (S = 10) and the lowest in Gutwala (S = 5) while species abundance was different 

in different localities and highest. Species abundance was maximum in Faisalabad and 

Changa Manga (N = 24). Gutwala forest had minimum species abundance (N = 8). Table 17 

indicated that the areas with highest maximum diversity showed maximum evenness and 

lowest dominance. 
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Fig. 13: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during May-June 2008 
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Table 18: Shannon-Weiner Diversity Index for different Staphylinidae species 

  in different Cropped & Forest areas of Punjab during July-August 2008   

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 6 29 1.405 1.792 0.784 0.216 

 

SHP 9 33 2.069 2.197 0.942 0.058 

 

FSD 12 31 2.081 2.485 0.837 0.163 

 

MTN 12 19 2.333 2.485 0.939 0.061 

 

RYK 13 22 2.347 2.565 0.915 0.085 

 

SGD 10 37 1.854 2.303 0.805 0.195 

 

RWP 4 15 1.235 1.386 0.891 0.109 

 

DGK 13 25 2.456 2.565 0.958 0.042 

 

CHM 11 32 2.192 2.398 0.914 0.086 

 

GTW 11 16 2.274 2.398 0.948 0.052 

 

MRW 12 25 2.265 2.485 0.912 0.088 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during July-August 2008 

Table 18 showed the diversity index values of Staphylinidae species in different 

cropped and forest areas of Punjab. Graph 14 indicated the graphical representation of 

different diversity index values of table. 18. The maximum diversity of different 

Staphylinidae species was observed in D G Khan (H’=2.456) with the highest evenness (J’ = 

0.958) and lowest dominance (D = 0.042) which was followed by a forest area Rahim Yar 

Khan (H’=2.347) and the lowest diversity (H’=1.235) was found in Rawalpindi. In Rahim 

Yar Khan and D G Khan regions, the species richness is the highest (S = 13) while species 

abundance was different in these localities. Species abundance was maximum in Sargodha 

(N = 37) followed by Sheikhupur (N = 33). Rawalpindi had minimum species abundance (N 

= 15) and lowest species richness (S = 4). Table 18 indicated that the areas with highest 

maximum diversity showed mixed pattern in evenness and dominance. 
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Fig. 14: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during July-August 2008 
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Table 19: Shannon-Weiner Diversity Index for different Staphylinidae species in  

different Cropped & Forest areas of Punjab during September-October 2008  

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 10 17 1.95 2.303 0.847 0.153 

 

SHP 11 21 2.136 2.398 0.891 0.109 

 

FSD 7 18 1.658 1.946 0.852 0.148 

 

MTN 5 9 1.303 1.609 0.810 0.190 

 

RYK 7 15 1.679 1.946 0.863 0.137 

 

SGD 7 21 1.674 1.946 0.860 0.140 

 

RWP 5 8 1.386 1.609 0.861 0.139 

 

DGK 7 11 1.846 1.946 0.949 0.051 

 

CHM 8 14 1.97 2.079 0.947 0.053 

 

GTW 1 1 0 0.000 0.000 1.000 

 

MRW 6 15 1.64 1.792 0.915 0.085 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during September-October 2008 

Table 19 indicated the Shanon-Weiner diversity index values of Staphylinidae species 

in different cropped and forest areas of Punjab. Graph 15 indicated the graphical 

representation of different diversity index values of table. 19. The maximum diversity of 

different Staphylinidae species was observed in a cropped area Sheikhupur (H’=2.136) which 

was followed by Changa Manga (H’=1.95) and the lowest diversity (H’=0.000) was found in 

Gutwala with the highest dominance (D = 1.00). In Sheikhupur regions, the species richness 

is the highest (S = 11) followed by Lahore (S = 10) and the lowest in Gutwala (S = 1) while 

species abundance was different in different localities. Species abundance was maximum in 

Sheikhupur and Sargodha (N = 21). Gutwala forest had minimum species abundance (N = 1). 

Table 19 indicated that the areas with highest maximum diversity showed mixed trend in 

evenness and dominance. 
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Fig. 15: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during September-October 2008 
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Table 20: Shannon-Weiner Diversity Index for different Staphylinidae species in 

different Cropped & Forest areas of Punjab during November-December 2008 

       

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 5 16 1.16 1.609 0.721 0.279 

 

SHP 7 21 1.657 1.946 0.852 0.148 

 

FSD 7 24 1.576 1.946 0.810 0.190 

 

MTN 6 9 1.677 1.792 0.936 0.064 

 

RYK 7 9 1.889 1.946 0.971 0.029 

 

SGD 11 23 2.159 2.398 0.900 0.100 

 

RWP 5 7 1.475 1.609 0.916 0.084 

 

DGK 6 10 1.696 1.792 0.947 0.053 

 

CHM 7 17 1.855 1.946 0.953 0.047 

 

GTW 1 1 0 0.000 0.000 1.000 

 

MRW 7 16 1.819 1.946 0.935 0.065 

 

 

 

 

 



 56

Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during November-December 2008 

Table 20 presented the Shanon-Weiner diversity index values of Staphylinidae 

species in different cropped and forest areas of Punjab. Graph 16 indicated the graphical 

representation of different diversity index values of table 20. The maximum diversity 

(H’=2.159) with maximum species richness (S = 11) was found in Faisalabad which was 

followed by Rahim Yar Khan (H’=1.889) and the lowest diversity (H’=0.00) was found in 

Gutwala. In Sargodha regions, the species richness is the highest (S = 11) followed by 

Faisalabad, Sheikhupur, Rahim Yar Khan, Changa Manga and Muridwala (S = 7) and the 

lowest in Gutwala (S = 1) while species abundance was different in different localities and 

highest. Species abundance was maximum in Faisalabad (N = 24). Gutwala forest had 

minimum species abundance (N = 1). Table 20 indicated that there was a mixed pattern in 

different localities in maximum diversity, evenness and dominance. 
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Fig. 16: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during November-December 2008 
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Table 21: Shannon-Weiner Diversity Index for different Staphylinidae species in                        

different Cropped & Forest areas of Punjab during January-February 2009 

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 5 19 1.156 1.609 0.718 0.282 

 

SHP 7 23 1.71 1.946 0.879 0.121 

 

FSD 8 22 1.751 2.079 0.842 0.158 

 

MTN 9 14 2.106 2.197 0.958 0.042 

 

RYK 8 10 2.025 2.079 0.974 0.026 

 

SGD 9 25 1.809 2.197 0.823 0.177 

 

RWP 4 10 1.221 1.386 0.881 0.119 

 

DGK 6 14 1.649 1.792 0.920 0.080 

 

CHM 8 16 1.993 2.079 0.958 0.042 

 

GTW 4 9 1.311 1.386 0.946 0.054 

 

MRW 7 14 1.73 1.946 0.889 0.111 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during January-February 2009 

Table 21 presented the Shanon-Weiner diversity index values of Staphylinid species 

in different cropped and forest areas of Punjab. Graph 17 indicated the graphical 

representation of different diversity index values of table 21. The maximum diversity 

(H’=2.106) with maximum species richness (S = 9) was found in Multan which was followed 

by Rahim Yar Khan (H’=2.025) and the lowest diversity (H’=1.15) was found in Lahore. In 

Sargodha regions along with Multan, the species richness is the highest (S = 9) followed by 

Faisalabad, Rahim Yar Khan and Changa Manga (S = 8) and the lowest in Gutwala (S = 4) 

with the lowest species abundance while species abundance was different in different 

localities. Species abundance was maximum in Sargodha (N = 25). Gutwala forest had 

minimum species abundance (N = 9). Maximum evenness was found in Rahim Yar Khan (J’ 

= 0.974). Table 21 indicated that there was a mixed pattern in different localities in 

maximum diversity, evenness and dominance. 
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Fig. 17: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during January-February 2009 
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Table 22: Shannon-Weiner Diversity Index for different Staphylinidae species in          

different Cropped & Forest areas of Punjab during March-April 2009   

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 11 26 2.138 2.398 0.892 0.108 

 

SHP 7 24 1.643 1.946 0.844 0.156 

 

FSD 10 27 1.989 2.303 0.864 0.136 

 

MTN 8 11 1.972 2.079 0.948 0.052 

 

RYK 8 13 1.991 2.079 0.957 0.043 

 

SGD 11 28 2.088 2.398 0.871 0.129 

 

RWP 6 17 1.789 1.792 0.998 0.002 

 

DGK 8 19 1.864 2.079 0.896 0.104 

 

CHM 7 20 1.808 1.946 0.929 0.071 

 

GTW 9 20 1.947 2.197 0.886 0.114 

 

MRW 10 20 2.233 2.303 0.970 0.030 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during March-April 2009 

Table 22 indicated the Shanon-Weiner diversity index values of Staphylinidae species 

in different cropped and forest areas of Punjab. Graph 18 indicated the graphical 

representation of different diversity index values of table. 22. The maximum diversity of 

different Staphylinidae species was observed in a forest area Muridwala (H’=2.233) which 

was followed by Lahore (H’=2.138) and the lowest diversity (H’=1.643) was found in 

Sheikhupur. In Sargodha along with Lahore regions, the species richness is the highest (S = 

11) followed by Faisalabad and Muridwala (S = 10) and the lowest in Sheikhupur and 

Changa Manga (S = 7) while species abundance was different in different localities. Species 

abundance was maximum in Sargodha (N = 28) followed by Faisalabad (N = 27). Multan 

had minimum species abundance (N = 11). Table 22 indicated the mixed pattern of 

maximum diversity, evenness and dominance. 
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Fig. 18: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during March-April 2009 
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Table 23: Shannon-Weiner Diversity Index for different Staphylinidae species in            

          different Cropped & Forest areas of Punjab during May-June 2009 

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 14 27 2.446 2.639 0.927 0.073 

 

SHP 11 21 2.132 2.398 0.889 0.111 

 

FSD 11 25 2.074 2.398 0.865 0.135 

 

MTN 9 15 2.119 2.197 0.964 0.036 

 

RYK 10 16 2.22 2.303 0.964 0.036 

 

SGD 10 22 2.07 2.303 0.899 0.101 

 

RWP 6 13 1.671 1.792 0.933 0.067 

 

DGK 7 21 1.823 1.946 0.937 0.063 

 

CHM 8 22 1.907 2.079 0.917 0.083 

 

GTW 5 12 1.314 1.609 0.816 0.184 

 

MRW 9 20 2.013 2.197 0.916 0.084 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during May-June 2009 

Table 23 presented the Shanon-Weiner diversity index values of Staphylinidae 

species in different cropped and forest areas of Punjab. Graph 19 indicated the graphical 

representation of different diversity index values of table. 23. In Lahore, the species richness 

is the highest (S = 14) followed by Faisalabad and Sheikhupur (S = 11) and the lowest in 

Gutwala (S = 5) while species abundance was different in different localities. Species 

abundance was maximum in Lahore (N = 27). Gutwala forest had minimum species 

abundance (N = 12).  The maximum diversity (H’=2.446) was observed in a cropped area 

Lahore which was followed by Sheikhupur (H’=2.24) and the lowest diversity (H’=1.386) 

was found in Gutwala. Table 23 indicated that the areas with highest maximum diversity 

showed maximum evenness and lowest dominance. 
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Fig. 19: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during May-June 2009 
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Table 24: Shannon-Weiner Diversity Index for different Staphylinidae species in                          

different Cropped & Forest areas of Punjab during July-August 2009    

 

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 17 38 2.559 2.833 0.903 0.097 

 

SHP 10 31 2.108 2.303 0.915 0.085 

 

FSD 11 33 2.041 2.398 0.851 0.149 

 

MTN 11 24 2.148 2.398 0.896 0.104 

 

RYK 12 25 2.345 2.485 0.944 0.056 

 

SGD 10 30 1.915 2.303 0.832 0.168 

 

RWP 4 15 1.171 1.386 0.845 0.155 

 

DGK 12 25 2.28 2.485 0.918 0.082 

 

CHM 10 27 2.031 2.303 0.882 0.118 

 

GTW 13 21 2.45 2.565 0.955 0.045 

 

MRW 11 28 2.236 2.398 0.932 0.068 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during July-August 2009 

Table 24 showed the diversity index values of Staphylinidae species in different 

cropped and forest areas of Punjab. Graph 20 indicated the graphical representation of 

different diversity index values of table. 24. The maximum diversity of different 

Staphylinidae species was observed in Lahore (H’=2.559) with evenness (J’ = 0.903) and 

dominance (D = 0.097) which was followed by a forest area Gutwala (H’=2.45) and the 

lowest diversity (H’=1.171) was found in Rawalpindi. In Lahore regions, the species richness 

is the highest (S = 17) while species abundance was different in these localities. Species 

abundance was maximum in Lahore (N = 38) followed by Faisalabad (N = 33). Rawalpindi 

had minimum species abundance (N = 15) and lowest species richness (S = 4). Table 24 

indicated that the areas with highest maximum diversity showed mixed pattern in evenness 

and dominance. 
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Fig. 20: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during July-August 2009 
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Table 25: Shannon-Weiner Diversity Index for different Staphylinidae species in 

different Cropped & Forest areas of Punjab during September-October 2009 

  

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 11 19 2.201 2.398 0.918 0.082 

 

SHP 9 17 2.068 2.197 0.941 0.059 

 

FSD 9 25 1.868 2.197 0.850 0.150 

 

MTN 6 10 1.498 1.792 0.836 0.164 

 

RYK 5 16 1.515 1.609 0.941 0.059 

 

SGD 6 14 1.668 1.792 0.931 0.069 

 

RWP 5 10 1.359 1.609 0.844 0.156 

 

DGK 5 10 1.557 1.609 0.967 0.033 

 

CHM 6 10 1.696 1.792 0.947 0.053 

 

GTW 10 12 2.254 2.303 0.979 0.021 

 

MRW 6 18 1.673 1.792 0.934 0.066 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during September-October 2009 

Table 25 indicated the Shanon-Weiner diversity index values of Staphylinidae species 

in different cropped and forest areas of Punjab. Graph 21 indicated the graphical 

representation of different diversity index values of table 25. The maximum diversity of 

different Staphylinidae species was observed in a forest area Gutwala (H’=2.254) which was 

followed by Lahore (H’=2.201) and the lowest diversity (H’=1.359) was found in 

Rawalpindi with the 2nd highest dominance (D = 0.156) after Multan with dominance (D = 

0.164). In Lahore, the species richness is the highest (S = 11) followed by Gutwala                       

(S = 10) and the lowest in Rahim Yar Khan, Rawalpindi and D G Khan (S = 5) while species 

abundance was different in different localities. Species abundance was maximum in 

Faisalabad (N = 25). Multan, Changa Manga, Rawalpindi and D G Khan had minimum 

species abundance (N = 10). Table 25 indicated that the areas with highest maximum 

diversity showed mixed trend in evenness and dominance. 
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Fig. 21: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during September-October 2009 
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Table 26: Shannon-Weiner Diversity Index for different Staphylinidae species in 

different Cropped & Forest areas of Punjab during November-December 2009 

       

Localities  S          N       H’          H’ max.     J’  D 

 

LHR 10 20 1.956 2.303 0.849 0.151 

 

SHP 6 17 1.599 1.792 0.892 0.108 

 

FSD 9 23 1.773 2.197 0.807 0.193 

 

MTN 5 6 1.561 1.609 0.970 0.030 

 

RYK 7 11 1.894 1.946 0.973 0.027 

 

SGD 12 22 2.3 2.485 0.926 0.074 

 

RWP 7 9 1.831 1.946 0.941 0.059 

 

DGK 7 10 1.748 1.946 0.898 0.102 

 

CHM 7 10 1.887 1.946 0.970 0.030 

 

GTW 4 6 1.33 1.386 0.959 0.041 

 

MRW 7 15 1.864 1.946 0.958 0.042 
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Diversity Index of different Staphylinidae species in different cropped and forest areas 

of Punjab during November-December 2009 

Table 26 presented the Shanon-Weiner diversity index values of Staphylinidae 

species in different cropped and forest areas of Punjab. Graph 22 indicated the graphical 

representation of different diversity index values of table 26. The maximum diversity 

(H’=2.3) with maximum species richness (S = 12) was found in Sargodha which was 

followed by Lahore (H’=1.956) and the lowest diversity (H’=1.33) was found in Gutwala. In 

Sargodha regions, the species richness is the highest followed by Lahore (S = 10) and the 

lowest in Gutwala (S = 4) while species abundance was different in different localities and 

highest. Species abundance was maximum in Faisalabad (N = 23). Gutwala forest had 

minimum species abundance (N = 6). Table 26 indicated that there was a mixed pattern in 

different localities in maximum diversity, evenness and dominance. 
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Fig. 22: Comparison of diversity of different species of rove beetles in selected localities 

of Punjab during November-December 2009 



 69

4.4 Status of different species and their relationship with both abiotic 

factors and crop types 

 

                                             Family:              Staphylinidae 

                                             Sub-family:       Oxytelinae  

 

                         (Decomposers & Scavangers in dung, debris & fallen fruits)                                  

Genera:       - Oxytelus 

                         (Decomposers & Scavengers in dung, debris & fallen fruits)                                             

                      - Platystethus 

                          (Scavengers in dung) 

Species: 

i) Oxytelus varipennis Kr. 
 
Status: Decomposers & Scavengers 
 
Occurrence: It was mostly found from places where dung was found. 
 

From Cropped areas 

         Overall its population was mostly found in Rahim Yar Khan (21.57%) and least was 

found from Rawalpindi (1.96%) as shown in the table 5 & 6. This species was mainly 

collected during July-August (34.25%) when the mean temperature, soil moisture contents 

and relative humidity were 18.6C0, 34.6% and 36.5% respectively, least (3.85%) was 

collected during September-October, when the mean temperature, soil moisture contents and 

relative humidity were 28.5C0, 43% and 47.8% respectively as shown in the table 4, 9 & 10. 

This species was mostly found in the dung. 

 

From Forest areas 

         This species was mainly collected from Changa Manga Forest (60.7%) during July-

August (38.08%) where the mean temperature, soil moisture contents and relative humidity 

were 33C0, 30.57% and 54% respectively and least was collected from Muridwala (3.85) 

during November-December (0.00%) when the mean temperature, soil moisture contents and 
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relative humidity were 18.65C0, 24.23% and 36.53% respectively as shown in the tables 4, 7, 

8, 11 & 12. 

 
 
ii) Oxytelus ferrugineus Kr. 
 
Status: Decomposers & Scavengers 
 
Occurrence: It was mostly found from places where dung and debris was found. 
 
From Cropped areas  

Overall its population was mostly found in Sheikhupur (28.30%) and least was found 

from Multan (1.89%) as shown in the table 5 & 6. This species was mainly collected during 

November-December (36.25%) when the mean temperature, soil moisture contents and 

relative humidity were 18.3C0, 38.6% and 38.4% respectively, least (3.85%) was collected 

during September-October, when the mean temperature, soil moisture contents and relative 

humidity were 28.5C0, 43% and 47.8% respectively as shown in the tables 4, 9 & 10. This 

species was mostly found in the berseem crop in the soil. 

 

From Forest areas  

  This species was mainly collected from Changa Manga Forest (55%) during July-

August (66.6 %) where the mean temperature, soil moisture contents and relative humidity 

were 33C0, 30.57% and 54% respectively and least was collected from Muridwala (18.3%) 

during November-December & January-February (0.00%) when the mean temperature, soil 

moisture contents and relative humidity were 16.65C0, 24.23% and 35.53% respectively as 

shown in the tables 4, 7, 8, 11 & 12.  

 

iii) Oxytelus sordidus Cam. 
 

Status: Decomposers & Scavengers 
 
Occurrence: It was mostly found from places where dung was found. 
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From Cropped areas  

Overall its population was mostly found in Sheikhupur (31.11%) and least was found 

from Rawalpindi (1.11%) as shown in the tables 5 & 6. This species was mainly collected 

during July-August (20.1%) when the mean temperature, soil moisture contents and relative 

humidity were 18.6C0, 34.6% and 36.5% respectively, least (13.34%) was collected during 

January-February, when the mean temperature, soil moisture contents and relative humidity 

were 14.08C0, 36.5% and 42.2% respectively as shown in the tables 4, 9 & 10. This species 

was mostly found in the dung. 

 

From Forest areas  

This species was mainly collected from Changa Manga Forest (56.25%) during July-

August (56.25%) where the mean temperature, soil moisture contents and relative humidity 

were 33C, 30.57% and 54% respectively and least was collected from Gutwala (18.75%) 

during November-December (0.00%) when the mean temperature, soil moisture contents and 

relative humidity were 18.65C0, 24.23% and 36.53% respectively as shown in the tables 4, 7, 

8, 11 & 12. 

            

iv) Platystethus cornutus Gr. 
 

Status: Decomposers & Scavengers 
 
Occurrence: It was mostly found from places where dung was found. 
 
From Cropped areas 

Overall its population was mostly found in Multan (25%) and least was found from 

Rawalpindi and Dera Ghazi Khan (0.00%) as shown in the tables 5 & 6. This species was 

mainly collected during March-June (20.8%) when the mean temperature, soil moisture 

contents and relative humidity were 26.5C0, 39.8% and 41.6% respectively , least (10.4%) 

was collected during July-August, when the mean temperature, soil moisture contents and 

relative humidity were 18.6C0, 34.6% and 36.5% respectively as shown in the tables 4, 9 & 

10. This species was mostly found in the dung and berseem crop in the soil. 
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From Forest areas 

  This species was mainly collected from Changa Manga Forest (58.33%) during 

March-April (50%) where the mean temperature, soil moisture contents and relative humidity 

were 24.3C0, 25.3% and 39.2% respectively and least was collected from Muridwala (16.7) 

during September-December (0.00%) when the mean temperature, soil moisture contents and 

relative humidity were 29C0, 27.3% and 46.9% respectively as shown in the tables 4, 7, 8, 11 

& 12.  

                                         _______________________________ 

 

 

                                             Family:              Staphylinidae 

                                             Sub-family:        Paederinae  

                    (Hunters, Decomposers & Scavengers in dung, debris & fallen fruits)  

                                 

Genera:       - Paederus 

(Hunters, Decomposers & Scavengers in crops, vegetable debris & fallen     

fruits)                                             

                      - Stilicus 

                    (Scavengers in vegetable debris, dung & dead leaves) 

- Astenus 

                     (Scavengers in vegetable debris, dung & dead leaves) 

- Cryptobium 

(Near water bodies) 

Species: 

 

i) Paederus fuscipes Curt. 

 
Status: Hunters and freely wandering 
 
Occurrence: It was mostly found from places where organic matter was found in berseem & 
maize. 
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From Cropped areas  

Overall its population was mostly found in Faisalabad (20.52%) and least was found 

from Rahim Yar Khan (6.55%) as shown in the tables 5 & 6. This species was mainly 

collected during July-August (22.24%) when the mean temperature, soil moisture contents 

and relative humidity were 18.6C0, 34.6% and 36.5% respectively, least (13.4%) was 

collected during November-December, when the mean temperature, soil moisture contents 

and relative humidity were 18.3C0, 38.6% and 38.4% respectively as shown in the tables 4, 9 

& 10. This species was mostly found in the berseem & maize crop in the soil. 

 

From Forest areas:  

          This species was not found in the forest area as shown in the tables 7 & 8. 

 

 

ii) Paederus tumulus Er. 
                        

Status: Hunters and freely wandering. 

Occurrence: It was mostly found from places where organic matter was found in berseem & 

mostly found on light during night. 

 

From Cropped areas 

Overall its population was mostly found in Lahore (17.65%) and least was found 

from Rahim Yar Khan (7.84%) as shown in the tables 5 & 6. This species was mainly 

collected during March-April (23.70%) when the mean temperature, soil moisture contents 

and relative humidity were 24.5C0, 39.8% and 41.6% respectively, least (5.6%) was collected 

during September-October, when the mean temperature, soil moisture contents and relative 

humidity were 28.5C0, 43% and 47.8% respectively as shown in the tables 4, 9 & 10. This 

species was mostly found in the berseem crop in the soil. 

 

From Forest areas 

  This species was mainly collected from Muridwala Forest (43.3%) during March-

April (37.60%) where the mean temperature, soil moisture contents and relative humidity 

were 24.3C0, 25.3% and 39.2% respectively and least was collected from Gutwala (37.50%) 
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during September-October (0.00%) when the mean temperature, soil moisture contents and 

relative humidity were 29C0, 27.3% and 46.9% respectively as shown in the tables 4, 7, 8, 11 

& 12. 

 

 

iii) Paederus pubscens Cam. 
                       
Status: Hunters and freely wandering 

Occurrence: It was mostly found from places where organic matter was found in vegetables 

& mostly found on light during night. 

 

From Cropped areas  

Overall its population was mostly found in Lahore (19.59%) and least was found 

from Multan (4.05%) as shown in the tables 5 & 6. This species was mainly collected during 

March-April (43.00%) when the mean temperature, soil moisture contents and relative 

humidity were 24.5C0, 39.8% and 41.6% respectively, least (0.65%) was collected during 

January-February, when the mean temperature, soil moisture contents and relative humidity 

were 14.08C0, 36.5% and 42.2% respectively as shown in the tables 4, 9 & 10. This species 

was mostly found in vegetables in the soil. 

 

From Forest areas 

This species was mainly collected from only Muridwala Forest (100%) during 

March-April (100%) where the mean temperature, soil moisture contents and relative 

humidity were 33.5C0, 24.5% and 35.6% respectively and was not found from other forests 

as shown in the tables 7 & 8 . 

 

 

iv) Paederus basalis Bernh.                       

Status: Hunters, scavengers and freely wandering 

Occurrence: It was mostly found from places where organic matter was found in debris. 

 

 



 75

From Cropped areas  

Overall its population was mostly found in Lahore (28.57%) and least was found 

from Rawalpindi (0.00%) as shown in the tables 5 & 6. This species was mainly collected 

during January-February (23.08%) when the mean temperature, soil moisture contents and 

relative humidity were 14.08C0, 36.5% and 42.2% respectively, least (5.5%) was collected 

during September-October, when the mean temperature, soil moisture contents and relative 

humidity were 28.5C0, 43% and 47.8% respectively as shown in the tables 4, 9 & 10. This 

species was mostly found in the debris. 

 

From Forest areas  

  This species was mainly collected from Changa Manga Forest (47.21%) during 

March-April (27.08%) where the mean temperature, soil moisture contents and relative 

humidity were 24.3C0, 25.3% and 39.2% respectively and least was collected from 

Muridwala (15.57%) during September-October (6.12%) when the mean temperature, soil 

moisture contents and relative humidity were 29C0, 27.3% and 46.9% respectively as shown 

in the tables 4, 7, 8, 11 & 12. 

 

 

v) Stilicus ceylanensis Kr. 
 

Status: Decomposers & scavengers 

Occurrence: It was mostly found from places where dung and banana leaves were found. 

 

From Cropped areas 

  Overall its population was mostly found in Faisalabad (29.51%) and least was found 

from Rawalpindi (0.00%) as shown in the tables 5 & 6. This species was mainly collected 

during July-August (39.20%) when the mean temperature, soil moisture contents and relative 

humidity were 18.6C0, 34.6% and 36.5% respectively, least (5.03%) was collected during 

September-October, when the mean temperature, soil moisture contents and relative humidity 

were28.5C0, 43% and 47.8% respectively as shown in the tables 4, 9 & 10. This species was 

mostly found in the dung. 
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From Forest areas 

  This species was mainly collected from Muridwala Forest (43.360.6%) during 

November-December (32.15%) where the mean temperature, soil moisture contents and 

relative humidity were 18.65C0, 24.23% and 36.53% respectively and least was collected 

from Gutwala (10.70%) during January-February (10.90%) when the mean temperature, soil 

moisture contents and relative humidity were 14.3C0, 24.1% and 35.1% respectively as 

shown in the tables 4, 7, 8, 11 & 12. 

 

 

vi) Astenus Steph. sp. 
 
Status: Decomposers and scavengers 

Occurrence: It was mostly found in dead leaves and vegetable debris. 

 

From Cropped areas 

Overall its population was mostly found in Lahore (68.18%) and least was found 

from Rawalpindi, Sargodha, Multan & Sheikhupur (0.00%) as shown in the tables 5 & 6. 

This species was mainly collected during March-April & July-August(18.3%) when the mean 

temperature, soil moisture contents and relative humidity were 24.5C0, 39.8% and 41.6% and 

18.6C0, 34.6% and 36.5% respectively, least (14.16%) was collected during May-June & 

September-October, when the mean temperature, soil moisture contents and relative humidity 

were 33.4C0, 39.6% and 36.9% and 28.5C0, 43% and 47.8% respectively as shown in the 

tables 4, 9 & 10. This species was mostly found near water bodies. 

 

From Forest areas 

This species was mainly collected from Changa Manga Forest (45.10%) during 

March-April (47.70%) where the mean temperature, soil moisture contents and relative 

humidity were 24.3C0, 25.3% and 39.2% respectively and least was collected from Gutwala 

(22.75%) during May-June (4.6%) when the mean temperature, soil moisture contents and 

relative humidity were 33.5C0, 24.5% and 35.6% respectively as shown in the tables 4, 7, 8, 

11 & 12. 
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vii) Cryptobium abdominalis Mots. 
 
Status: Decomposers and scavengers  

Occurrence: It was mostly found in dung cakes. 

 

From Cropped areas 

Overall its population was mostly found in Sargodha (40%) and least was found from 

Dera Ghazi Khan & Sheikhupur (0.00%) as shown in the tables 5 & 6. This species was 

mainly collected during November-December(34.3%) when the mean temperature, soil 

moisture contents and relative humidity were 18.3C0, 38.6% and 38.4% respectively, least 

(0.00%) was collected during January-February, when the mean temperature, soil moisture 

contents and relative humidity were 14.08C0, 36.5% and 42.2% respectively as shown in the 

tables 4, 9 & 10. This species was mostly found near water bodies. 

 

From Forest areas  

This species was mainly collected from Gutwala Forest (50.00%) during May-August 

(25.00% ) where the mean temperature, soil moisture contents and relative humidity were 

33.5C0, 24.5% , 35.6% and 33C0, 30.57% and 54% respectively and least was collected from 

other forests (0.00%) during January-February & September-October(0.00%) when the mean 

temperature, soil moisture contents and relative humidity were 14.3C0, 24.1% and 35.1%  

and 29C0, 27.3% and 46.9% respectively as shown in the tables 4, 7, 8, 11 & 12. 
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                                             Family:              Staphylinidae 

                                             Sub-family:       Staphylininae 

 

                     (Decomposers & Scavengers in fruits, vegetable debris & dead leaves)   

                                

Genera:      -    Philonthus 

                         (Decomposers & Scavengers in dung)                                             

- Leptacinus 

     (Scavengers in dung) 

- Staphylinus 

(Hunters & scavengers in dung) 

- Platyprosopis 

       (Decomposers & Scavengers in fruits, vegetable debris & dead leaves)                           

Species: 

 

i) Philonthus delicatulus Boh. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas  

         Overall its population was mostly found in Lahore (16.84%) and least was found 

from Rawalpindi (7.37%) as shown in the tables 5 & 6. This species was mainly collected 

during May-June (27.00%) when the mean temperature, soil moisture contents and relative 

humidity were 33.4C0, 39.6% and 36.9% respectively, least (4.90%) was collected during 

September-October, when the mean temperature, soil moisture contents and relative humidity 

were 28.5C0, 43% and 47.8% respectively as shown in the tables 4, 9 & 10. This species was 

mostly found in the dung and debris along banks and streams. 
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From Forest areas 

         This species was mainly collected from Muridwala Forest (44.0%) during March-

April (24.75%) where the mean temperature, soil moisture contents and relative humidity 

were 24.3C0, 25.3% and 39.2% respectively and least was collected from Gutwala (23.40) 

during November-December (7.50%) when the mean temperature, soil moisture contents 

and relative humidity were 18.65C0, 24.23% and 36.53% respectively as shown in the tables 

4, 7, 8, 11 & 12. 

 

 

ii) Philonthus minutus Boh. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas  

         Overall its population was mostly found in Sargodha (30.77%) and least was found 

from Sheikhupur (0.00%) as shown in the tables 5 & 6. This species was mainly collected 

during September-October (34.60%) when the mean temperature, soil moisture contents and 

relative humidity were 28.5C0, 43% and 47.8% respectively, least (0.00%) was collected 

during May-June, when the mean temperature, soil moisture contents and relative humidity 

were 33.4C0, 39.6% and 36.9% respectively as shown in the tables 4, 9 & 10. This species 

was mostly found in the dung and debris along banks and streams. 

 

From Forest areas  

           This species was mainly collected from Muridwala Forest (67.4%) during July-August 

(38.20%) where the mean temperature, soil moisture contents and relative humidity were 

33C0, 30.57% and 54% respectively and least was collected from Changa Manga (14.6%) 

during May-June (0.00%) when the mean temperature, soil moisture contents and relative 

humidity were 33.5C0, 24.5% and 35.6% respectively as shown in the tables 4, 7, 8, 11 & 12. 
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iii) Philonthus cinotulus Kr. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas 

          Overall its population was mostly found in Sargodha & Rahim Yar Khan (24.50%) and 

least was found from Dera Ghazi Khan (0.00%) as shown in the tables 5 & 6. This species 

was mainly collected during July-August (38.80%) when the mean temperature, soil moisture 

contents and relative humidity were 18.6C0, 34.6% and 36.5% respectively, least (0.00%) 

was collected during January-February, when the mean temperature, soil moisture contents 

and relative humidity were 14.08C0, 36.5% and 42.2% respectively as shown in the tables 4, 

9 & 10. This species was mostly found in the dung and debris along banks and streams. 

 

From Forest areas  

          This species was not recorded from forest areas as shown in the tables 7 & 8. 

 

            . 

iv) Philonthus thermarum Aube. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas  

         Overall its population was mostly found in Dera Ghazi Khan (100%) and was not 

found from other localities as shown in the tables 5 & 6. This species was mainly collected 

during May-August  (37.50%) when the mean temperature, soil moisture contents and 

relative humidity were 33.4C0, 39.6% , 36.9% and 18.6C0, 34.6% , 36.5% respectively, least 

(0.00%) was collected during January-February, March-April & November-December as 
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shown in the tables 4, 9 & 10.  This species was mostly found in the dung and debris along 

banks and streams. 

 

From Forest areas 

          This species was mainly collected from Muridwala Forest (53.4%) during July-

August (30.10%) where the mean temperature, soil moisture contents and relative humidity 

were 33C0, 30.57% and 54% respectively and least was collected from Gutwala (20.35%) 

during May-June (1.92%) when the mean temperature, soil moisture contents and relative 

humidity were 33.5C0, 24.5% and 35.6% respectively as shown in the tables 4, 7, 8, 11 & 12. 

 

 

v) Philonthus gemellus Kr. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas 

           Overall its population was mostly found in Sargodha (48.28%) and least was found 

from Rawalpindi, Multan, Rahim Yar Khan & Dera Ghazi Khan (0.00%) as shown in the 

tables 5 & 6. This species was mainly collected during July-August (41.8%) when the mean 

temperature, soil moisture contents and relative humidity were 18.6C0, 34.6% and 36.5% 

respectively, least (0.00%) was collected during January-April, when the mean temperature, 

soil moisture contents and relative humidity were 14.08C0, 36.5% , 42.2% and 24.5C0, 39.8% 

, 41.6% respectively as shown in the tables 4, 9 & 10. This species was mostly found in the 

dung and debris along banks and streams. 

 

From Forest areas 

          This species was not recorded from forest areas as shown in the tables 7 & 8. 
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vi) Leptacinus parumpunctatus Kr. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas 

         Overall its population was mostly found in Sheikhupur (35.14%) and was least found 

from Dera Ghazi Khan and Rawalpindi (0.00%) as shown in the tables 5 & 6. This species 

was mainly collected during March-April (24.7 %) when the mean temperature, soil moisture 

contents and relative humidity were 24.5C0, 39.8% and 41.6% respectively, least (5.44%) 

was collected during May-June, when the mean temperature, soil moisture contents and 

relative humidity were33.4C0, 39.6% and 36.9% respectively as shown in the tables 4, 9 & 

10. This species was mostly found in the dung and debris along banks and streams. 

 

From Forest areas  

         This species was mainly collected from Changa Manga Forest (76.05%) during July-

August (40.8%) where the mean temperature, soil moisture contents and relative humidity 

were 33C0, 30.57% and 54% respectively and least was collected from Gutwala (8.7%) 

during January-February (6.8%) when the mean temperature, soil moisture contents and 

relative humidity were 14.3C0, 24.1% and 35.1% respectively as shown in the tables 4, 7, 8, 

11 & 12. 

 

 

vii) Staphylinus Lin. sp. 
 
Status: Hunters, Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung, fallen fruits, dead leaves and 

vegetable debris was found along banks and streams. 
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From Cropped areas  

        Overall its population was mostly found in Sargodha (45.45%) and was least found 

from Lahore, Multan, Rahim Yar Khan, Dera Ghazi Khan and Rawalpindi (0.00%) as shown 

in the tables 5 & 6. This species was mainly collected during July-August (42.5 %) when the 

mean temperature, soil moisture contents and relative humidity were 18.6C0, 34.6% and 

36.5% respectively, least (0.00%) was collected during January-February & November-

December,  when the mean temperature, soil moisture contents and relative humidity were 

14.08C0, 36.5% ,42.2% and 18.3C0, 38.6% , 38.4% respectively as shown in the tables 4, 9 & 

10. This species was mostly found in the dung and debris along banks and streams. 

 

From Forest areas 

          This species was mainly collected from Muridwala Forest (54.3%) during July-August 

(38%) where the mean temperature, soil moisture contents and relative humidity were 33C, 

30.57% and 54% respectively and least was collected from Changa Manga (20.9%) during 

January-April (0.00%) when the mean temperature, soil moisture contents and relative 

humidity were 14.3C0, 24.1% , 35.1% and 24.3C0, 25.3% , 39.2% respectively as shown in 

the tables 4, 7, 8, 11 & 12. 

 

viii) Platyprosopus Mannh. sp. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung, dead leaves and vegetable debris 

was found along banks and streams 

. 

From Cropped areas  

          Overall its population was mostly found in Faisalabad (25.93%) and was least found 

from Multan and Rawalpindi (0.00%) as shown in the tables 5 & 6. This species was mainly 

collected during November-December (5.6 %) when the mean temperature, soil moisture 

contents and relative humidity were 18.3C0, 38.6% and 38.4% respectively, least (0.00%) 

was collected during May-June, when the mean temperature, soil moisture contents and 

relative humidity were 33.4C0, 39.6% and 36.9% respectively as shown in the tables 4, 9 & 

10. This species was mostly found in the dung and debris along banks and streams. 
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From Forest areas 

         This species was mainly collected from Muridwala Forest (46.5%) during November-

December (33.75%) where the mean temperature, soil moisture contents and relative 

humidity were 18.65C0, 24.23% and 36.53% respectively and least was collected from 

Gutwala (12.22%) during March-April (0.00%) when the mean temperature, soil moisture 

contents and relative humidity were 24.3C0, 25.3% and 39.2% respectively as shown in the 

tables 4, 7, 8, 11 & 12. 

                           _______________________________________________ 

 

 

                                            Family:              Staphylinidae 

                                             Sub-family:       Aleocharinae 

                     (Decomposers & Scavengers in fruits, dung & dead leaves) 

                                  

Genera:      -    Aleochara 

                         (Decomposers & Scavengers in dung)                                             

- Myrmecopora 

(Scavengers in dung) 

- Astilbus 

       (Associated with termite)       

                           

Species: 

 

i) Aleochara clavicornis Redtb. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas  

          Overall its population was mostly found in Faisalabad (30.77%) and least was found 

from Rawalpindi & Dera Ghazi Khan (0.00%) as shown in the tables 5 & 6. This species was 
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mainly collected during September-October (38.75%) when the mean temperature, soil 

moisture contents and relative humidity were 28.5C0, 43% and 47.8% respectively, least 

(2.08%) was collected during March-April, when the mean temperature, soil moisture 

contents and relative humidity were 24.5C0, 39.8% and 41.6% respectively as shown in the 

tables 4, 9 & 10. This species was mostly found in the dung and debris along banks and 

streams. 

 

From Forest areas  

          This species was mainly collected from Changa Manga Forest (43.6%) during May-

June (43.08%) where the mean temperature, soil moisture contents and relative humidity 

were 33.5C0, 24.5% and 35.6% respectively and least was collected from Gutwala (13.80%) 

during January-February (0.00%) when the mean temperature, soil moisture contents and 

relative humidity were 14.3C0, 24.1% and 35.1% respectively as shown in the tables 4, 7, 8, 

11 & 12. 

 

ii) Aleochara paberula Klug. 
 
Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found along banks and 

streams. 

 

From Cropped areas  

          Overall its population was mostly found in Sargodha (32.0%) and least was found 

from Sheikhupur, Multan & Dera Ghazi Khan (0.00%) as shown in the tables 5 & 6. This 

species was mainly collected during September-October (37.0%) when the mean 

temperature, soil moisture contents and relative humidity were 28.5C0, 43% and 47.8% 

respectively, least (0.00%) was collected during January-February, when the mean 

temperature, soil moisture contents and relative humidity were 14.08C0, 36.5% and 42.2% 

respectively as shown in the tables 4, 9 & 10. This species was mostly found in the dung and 

debris along banks and streams. 
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From Forest areas  

         Species was only collected from Gutwala Forest (100%) during July-August (100%) 

where the mean temperature, soil moisture contents and relative humidity were 33C0, 30.57% 

and 54% respectively as shown in the tables 4, 7, 8, 11 & 12.  

 

                                . 

iii) Aleochara Gr. sp. 
 
Status:      Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung and fallen fruits were found along 

banks and streams. 

 

From Cropped areas  

          Overall its population was mostly found in Multan (42.31%) and least was found from 

Lahore, Sargodha, Faisalabad, Sheikhupur & Rawalpindi (0.00%) as shown in the tables 5 & 

6. This species was mainly collected during July-August (61.80%) when the mean 

temperature, soil moisture contents and relative humidity were 18.6C0, 34.6% and 36.5% 

respectively, least (0.00%) was collected during January-April, when the mean temperature, 

soil moisture contents and relative humidity were 14.08C0, 36.5% , 42.2% and 24.5C0, 39.8% 

, 41.6%  respectively as shown in the tables 4, 9 & 10. This species was mostly found in the 

dung and debris along banks and streams. 

 

From Forest areas 

                 This species was not recorded from forest areas as shown in the tables 7 & 8. 

  

             . 

iv) Myrmecopora elegans Cam. 
 

Status: Decomposers & Scavengers 

Occurrence: It was mostly found from places where dung was found in berseem and along 

banks and streams. 
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From Cropped areas  

          Overall its population was mostly found in Sargodha (43.75%) and was not found 

from Lahore, Rawalpindi and Dera Ghazi Khan as shown in the tables 5 & 6. This species 

was mainly collected during January-February (100%) when the mean temperature, soil 

moisture contents and relative humidity were 14.08C0, 36.5% and 42.2% respectively as 

shown in the tables 4, 9 & 10. This species was mostly found in the dung and debris along 

banks and streams. 

 

From Forest areas  

This species was not recorded from forest areas as shown in the tables 7 & 8. 

 

              

v) Astilbus mixtus Cam. 
 

Status:      Decomposers & Scavengers 

Occurrence: It was mostly found from places where termite was found. 

 

From Cropped areas  

           Overall its population was mostly found in Rawalpindi (73.33%) and least was found 

from Lahore, Faisalabad, Sheikhupur, Multan and Sargodha (0.00%) as shown in the tables 5 

& 6. This species was mainly collected during July-August (35.7%) when the mean 

temperature, soil moisture contents and relative humidity were 18.6C0, 34.6% and 36.5% 

respectively, least (11.0%) was collected during January-April, when the mean temperature, 

soil moisture contents and relative humidity were 14.08C0, 36.5% , 42.2% and 24.5C0, 39.8% 

and 41.6% respectively as shown in the tables 4, 9 & 10. This species was mostly found in 

the dung and debris along banks and streams. This species was not recorded from forest areas 

as shown in the tables 7 & 8. 
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                                             Family:              Staphylinidae 

                                             Sub-family:       Tachyporinae 

                     (Decomposers & Scavengers in berseem, dung & dead leaves) 

                                  

Genera:      -    Tachyporus 

                         (Decomposers & Scavengers in dung)                                             

- Tachinomorphus 

(Decomposers in fruits) 

 

Species: 

 

i) Tachyporus himalayicus Bernh. 
 

Status:      Decomposers & Scavengers 
 
Occurrence: It was mostly found in berseem where dung was found. 
 

From Cropped areas 

          Overall its population was mostly found in Dera Ghazi Khan (75.0%) and least was 

found from Lahore, Sheikhupur, Faisalabad, Sargodha, Rahim Yar Khan & Rawalpindi 

(0.00%) as shown in the tables 5 & 6. This species was mainly collected during January-

February (62.5%) when the mean temperature, soil moisture contents and relative humidity 

were 14.08C0, 36.5% and 42.2% respectively; least (0.00%) was collected during March-

October as shown in the tables 9 & 10. This species was mostly found in the dung and debris 

along banks and streams. 

 

From Forest areas  

                 This species was not recorded from forest areas as shown in the tables 7 & 8. 
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ii) Tachinomorphus ceylonicus Bernh. 
 

Status:      Decomposers & Scavengers 
 
Occurrence: It was mostly found from places where fallen fruits and banana leaves were 
found. 
 

From Cropped areas  

 Overall its population was mostly found in Lahore (35.29%) and least was found 

from Sheikhupur, Rawalpindi & RAahim Yar Khan (0.00%) as shown in the tables 5 & 6. 

This species was mainly collected during March-April (36.43%) when the mean temperature, 

soil moisture contents and relative humidity were 24.5C0, 39.8% and 41.6% respectively, 

least (0.00%) was collected during November-December, when the mean temperature, soil 

moisture contents and relative humidity were 18.3C0, 38.6% and 38.4% respectively as 

shown in the tables 4, 9 & 10. This species was mostly found in the dung and debris along 

banks and streams. 

 

From Forest areas 

This species was mainly collected from Changa Manga Forest (51.45%) during May-

June (41.00%) where the mean temperature, soil moisture contents and relative humidity 

were 33.5C0, 24.5% and 35.6% respectively and least was collected from Gutwala (12.75%) 

during September-October (0.00%) when the mean temperature, soil moisture contents and 

relative humidity were 29C0, 27.3% and 46.9% respectively as shown in the tables 4, 7, 8, 

11 & 12. 
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4.5 Population of different species collected in different traps 

 

Total of 1149 specimens were collected with different traps during 2008. The greater 

number of specimens (33%) was collected with pit fall traps as shown in the fig. 23. the least 

number of specimens was collected with FIT’S (11%). Burlese funnel trap also contributed a 

significant part (25%) in collection of Staphylinidae fauna as shown in the fig. 23. These 

results showed that these beetles have less power of flight and mostly found in the soil or 

along the soil. So these were mostly collected with pit fall trap or Burlese’s funnel trap. 

 

 

33%

12%

11%

25%

19%

Pitfall light FIT'S B.Funnel s.net/hnd

 

 

Fig. 23: Respective proportion of Staphylinidae fauna in different traps during 2008 

 

 



 91

Pitfall
32%

light
12%

FIT'S
11%

B.Funnel
24%

s.net/hnd
21%

 

 

 

Fig. 24: Respective proportion of Staphylinidae fauna in different traps during 2009 

 

 

 

 

 

 

Fig. 25: Comparison of Staphylinidae fauna in different traps during 2008 & 2009 
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Total of 1224 specimens were collected with different traps during 2009. During this year, 

the most successful method in collecting specimens was again pit fall trap with 32% of the 

total specimens collected during 2009. The least number of beetles were collected with 

FIT’S. From these results, we could deduce that in our circumstances the pit fall trap is most 

successful method to collect the Staphylinid fauna. We can also note from these results that a 

single method was not enough for collection of this group. A group of methods are needed to 

collect this group in our circumstances.  
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Table 27: Analysis of varience of the data regarding population of rove beetles in 

cropped area of Lahore district trapped by different traps during 2008-2009 

        

 

S. O. V D. F S. S M. S F. RATIO 

Month 5 11.50 2.30  

Traps 4 3.27 0.82 1.93ns 

Year 1 0.23 0.23 0.54ns 

Traps*Year 4 0.39 0.10 0.23ns 

Error 45 19.11 0.42  

Total 59 34.50   

 

ns = non-significant  

 

 

 

Table 27A: Means comparison of the data regarding population of rove beetles in 

cropped areas of Lahore trapped in different traps during different months in 2008-

2009 

 

 

Traps Mean  

Pitfall trap 2.17 AB 

Light trap 1.82 B 

FIT'S 2.49 A 

B.Funnel 2.26 AB 

S.Nets 1.95 B 
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Table 27B: Means comparison of the data regarding population of rove beetles in 

cropped area of Lahore at various months of observation in five different traps during 

different years 

 

Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 1.05 0.95 1.00 

March/April 1.50 1.40 1.45 

May/June 0.85 1.35 1.10 

July/August 1.45 1.90 1.67 

September/October 0.85 0.95 0.90 

November/December 0.80 1.00 0.90 

 

Mean 1.08 1.26 1.17 

 

POPULATION COUNTS 

 

Cropped area of Lahore 

The population of rove beetles in cropped area of Lahore that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in 

table. The analysis of variance (Table 27) of the data reveals non-significant differences 

between years, traps and in their all possible interactions. However the results are described 

under the following headings. 

 

Population Monitoring by Traps 

This table 27A indicates that the maximum population with mean 2.4854 was trapped 

in Flight intercept trap. The pitfall trap and B. Funnel trap are statistically similar with rank 

(AB) and light trap and sweep nets are also statistically similar with each other. The 
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populations mean values trapped with different traps were found statistically at par with each 

other with the lowest mean (1.8201) for light trap. 

 

During 2008 

The results are given in the Table 27B. This table indicated that the population ranged 

from minimum of 0.8/trap/day during Nov.-Dec. to maximum of 1.5/trap/day during Mar.-

Apr. there were two peaks in this year. First peak was seen in Mar.-Apr and 2nd was seen in 

Jul.-Aug. The mean population was recorded as 1.08/trap/day. 

  

During 2009 

The table 27B indicated that the population ranged from minimum of 0.95/trap/day 

during Jan.-Feb. & Sep.-Oct. to maximum of 1.9/trap/day during Jul.-Aug. There were three 

peaks in this year. First peak was seen in Mar.-Apr and 2nd was seen in Jul.-Aug. and 3rd was 

seen in Nov.-Dec. The mean population was recorded as 1.26/trap/day. 

  

During Both Years (Average)  

The mean population of both years indicated that the maximum population was 

recorded during Jul.-Aug. with 1.67/trap/day. 

 

Conclusion 

Flight Intercept Trap was found to be the best method in this locality and maximum 

population was recorded during Jul.-Aug. 
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Table 28: Analysis of variance of the data regarding population of rove beetles in 

cropped area of Sheikhupur district trapped by different traps during 2008-2009 

 

  

S. O. V D. F S. S M. S F. RATIO 

Month 5 10.54 2.11  

Traps 4 2.87 0.72 2.72* 

Year 1 0.11 0.11 0.42ns 

Traps*Year 4 0.02 0.01 0.02ns 

Error 45 11.87 0.26  

Total 59 25.41   

 

ns= non-significant 

  *= significant  

  

  

Table 28A: Means comparison of the data regarding population of rove beetles in 

cropped areas of Sheikhupur trapped in different traps during different months in 

2008-2009 

  

  

Traps Mean  

Pitfall trap 2.13 AB 

Light trap 1.77 B 

FIT'S 2.38 A 

B.Funnel 2.34 A 

S.Nets 2.07 AB 
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Table 28B: Means comparison of the data regarding population of rove beetles in 

cropped area of Sheikhupur during 2008-2009 in five different traps 

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.95 1.15 1.05 

March/April 1.25 1.05 1.15 

May/June 1.05 1.05 1.05 

July/August 1.65 1.55 1.60 

September/October 1.05 0.85 0.95 

November/December 1.05 0.85 0.95 

 

Mean 1.17 1.08 1.13 

 

POPULATION COUNTS 

 

Cropped area of Sheikhupur 

The population of rove beetles in cropped area of Sheikhupur that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in table 

28. This data revealed a significant differences among the traps used. Non-significant results 

were sseen among years and inter-action response between traps and years. The results are 

illustrated as under, 

 

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in cropped area of Sheikhupur is given in this table 28A. The means were 

compared by LSD Test at p=0.05. The highest population was captured with FIT’S (2.3847) 

and B.Funnel (2.3373) and is statistically similar with each other. The pitfall traps and sweep 



 98

nets were also statistically similar with means 2.1326 and 2.0691 respectively. All the means 

were found to be statistically at par with each other. 

 

During 2008 

The results in the table 28B showed that the population fluctuated between 

0.95/trap/day in Jan.-Feb. and 1.65/trap/day during Jul.-Aug. There were two peaks of 

population in this year. 1st peak was observed in Mar.-Apr. while 2nd was seen in Jul.-Aug. 

The mean population 1.17/trap/day was recorded during this year. 

 

During 2009 

The results are given in the Table 28B. This table indicated that the population ranged 

from minimum of 0.85/trap/day during Sep.-Oct. & Nov.-Dec. to maximum of 1.55/trap/day 

during Jul.-Aug. There were two peaks in this year. First peak was seen in Jan.-Feb and 2nd 

was seen in Jul.-Aug. The mean population was recorded as 1.08/trap/day. 

 

During Both Years (Average) 

Average population of both years indicated that maximum population 1.60/trap/day 

was seen during July-August as was in Lahore. 

 

Conclusion 

Traps had shown significant results in this locality. Maximum population was 

captured with FIT’S and maximum population was recorded during July-August. 
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Table 29: Analysis of variance of the data regarding population of rove beetles in 

cropped area of Faisalabad district trapped by different traps during 2008-2009 

     

 

 

S. O. V D. F S. S M. S F. RATIO 

Month 5 15.36 3.07  

Year 1 0.05 0.05 0.17ns 

Traps 4 4.18 1.05 3.33* 

Traps*Year 4 0.01 0.002 0.99ns 

Error 45 14.14 0.31  

Total 59 33.75   
 

  

      

 

ns= non-significant 

  *= significant  

 

 

 

Table 29A: Means comparison of the data regarding population of rove beetles in 

cropped areas of Faisalabad trapped in different traps during 2008-2009 

 

 

Traps Mean  

Pitfall trap 2.24 A 

Light trap 1.75 B 

FIT'S 2.52 A 

B.Funnel 2.41 A 

S.Nets 2.20 AB 
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Table 29B: Means comparison of the data regarding population of rove beetles in 

cropped area of Faisalabad during 2008-2009 in five different traps 

 

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 1.15 1.10 1.13 

March/April 1.30 1.35 1.33 

May/June 1.20 1.20 1.20 

July/August 1.55 1.65 1.60 

September/October 0.90 1.15 1.01 

November/December 1.20 1.15 1.17 

 

Mean 1.22 1.27 1.24 

 

POPULATION COUNTS 

 

Cropped area of Faisalabad 

The population of rove beetles in cropped area of Faisalabad that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in table 

29. This data reveal significant differences among the traps used. Non-significant results 

were shown among years and inter-action response between traps and years 

 

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in cropped area of Faisalabad is given in this table 29A. The means were 

compared by LSD Test at p=0.05. The highest population was captured with FIT’S (2.5155), 

Berlese funnel (2.4085) and pitfall trap (2.2420) are statistically similar with each other. The 
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least population was captured with light trap with mean 1.7456. All the means were found to 

be statistically at par with each other.  

 

During 2008 

The results are given in the Table 29B. This table indicated that the population ranged 

from minimum of 0.9/trap/day during Sep.-Oct. to maximum of 1.55/trap/day during Jul.-

Aug. There were two peaks in this year. First peak was seen in Mar.-Apr and 2nd was seen in 

Jul.-Aug. The mean population was recorded as 1.22/trap/day.  

 

During 2009 

The table 29B indicated that the population ranged from minimum of 1.10/trap/day 

during Jan.-Feb. to maximum of 1.65/trap/day during Jul.-Aug. There were three peaks in 

this year. First peak was seen in Mar.-Apr and 2nd was seen in Jul.-Aug. and 3rd was seen in 

Nov.-Dec. The mean population was recorded as 1.24/trap/day.  

 

During Both Years (Average)  

Traps had shown the significant results in this locality. Maximum population was 

captured with FIT’S and maximum population was recorded during July-August. 

 

Conclusion 

Traps had shown the significant results in this locality while the years and their 

interaction had shown non-significant results. Maximum population was captured with FIT’S 

and maximum population was recorded during July-August. 
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Table 30: Analysis of variance of the data regarding population of rove beetles in 

cropped area of Multan district trapped by different traps during 2008-2009 

  

 
S. O. V D. F S. S M. S F. RATIO 

Month 5 6.75 1.35  

Year 1 0.04 0.04 0.20ns 

Traps 4 2.97 0.74 0.01* 

Traps*Year 4 0.01 0.03 0.97ns 

Error 45 8.97 0.20  

Total 59 18.83   
 

  

 

ns= non-significant 

  *= significant  

 

 

Table 30A: Means comparison of the data regarding population of rove beetles in 

cropped areas of Multan trapped in different traps during 2008-2009 

 

 

Traps Mean  

Pitfall trap 1.60 ABC 

Light trap 1.29 C 

FIT'S 1.95 A 

B.Funnel 1.80 AB 

S.Nets 1.58 BC 
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Table 30B: Mean comparison of the data regarding population of rove beetles in 

cropped area of Multan during various months of observation (2008-2009) in five 

different traps 

 

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.60 0.70 0.65 

March/April 0.55 0.55 0.55 

May/June 0.60 0.75 0.68 

July/August 0.95 1.22 1.07 

September/October 0.45 0.50 0.47 

November/December 0.45 0.30 0.38 

 

Mean 0.57 0.67 0.63 

 

POPULATION COUNTS 

 

Cropped area of Multan 

The population of rove beetles in cropped areas of Multan that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in 

table. The analysis of variance (Table 30) of the data reveals that the traps had significant to 

non-significant differences between years and in their all possible interactions. The results 

are described as: 

 

Population Monitoring by Traps 

This table 30A indicates that maximum population with mean 1.9517 was trapped in 

Flight intercept trap. The pitfall trap (1.5970), Berlese funnel trap (1.7989), light trap 
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(1.2945) and sweep nets (1.5781) have different values but are statistically at par with each 

other. 

During 2008 

The results given in the Table 30B indicate that the population ranged from minimum 

of 0.45/trap/day during Sep.-Oct & Nov.-Dec, while to maximum of 0.95/trap/day during 

Jul.-Aug. Two peaks were recorded per year. First peak was seen in Jan.-Feb. and 2nd was 

seen in Jul.-Aug. The mean population was recorded as 0, 57/trap/day.  

 

During 2009 

The table 30B indicates that the population ranged from minimum of 0.30/trap/day 

during Nov.-Dec. and to maximum of 1.22/trap/day during Jul.-Aug. There were two peaks 

in this year. First peak was seen in Jan.-Feb. and 2nd was seen in Jul.-Aug.  The mean 

population was recorded as 0.67/trap/day.  

 

During Both Years (Average) 

The mean population of both years indicated that the maximum population was 

recorded during Jul.-Aug. with 1.07/trap/day and minimum population was recorded during 

Nov.-Dec. with 0.38/trap/day. The mean population was recorded as 0.63/trap/day.  

 

Conclusion 

Flight Intercept Trap was found to be the best method in this locality and maximum 

population was recorded during Jul.-Aug. and minimum population was recorded in Nov.-

Dec. 
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Table 31: Analysis of variance of the data regarding population of rove beetles in 

cropped area of Rahim Yar Khan district trapped by different traps during 2008-2009 

      

 

S. O. V D. F S. S M. S F. RATIO 

Month 5 7.94 1.59  

Traps 4 4.39 1.10 4.86** 

Year 1 0.13 0.13 0.57ns 

Traps*Year 4 0.15 0.04 0.17ns 

Error 45 10.17 0.23  

Total 59 22.79   

 

 

ns= non-significant 

**= highly significant  

 

 

Table 31A: Means comparison of the data regarding population of rove beetles in 

cropped areas of Rahim Yar Khan trapped in different traps during 2008-2009 

  

 

Traps Mean  

Pitfall trap 1.62 BC 

Light trap 1.34 C 

FIT'S 2.12 A 

B.Funnel 1.93 AB 

S.Nets 1.63 BC 
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Table 31B: Means comparison of the data regarding population of rove beetles in 

cropped area of Rahim Yar Khan during 2008-2009 in five different traps 

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.50 0.50 0.50 

March/April 0.65 0.65 0.65 

May/June 0.65 0.80 0.73 

July/August 1.10 1.25 1.17 

September/October 0.70 0.80 0.75 

November/December 0.45 0.55 0.50 

 

Mean 0.67 0.76 0.72 

      

POPULATION COUNTS 

 

Cropped area of Rahim Yar Khan  

The population of rove beetles in cropped area of Rahim Yar Khan that was trapped 

with different traps during different months in year 2008 & 2009 on average basis is given in 

table 31. This data reveals highly significant differences among the traps used. Non-

significant results were shown among years and inter-action response between traps and 

years. The results are illustrated as under. 

 

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in cropped area of Rahim Yar Khan is given in this table 31A. The means 

were compared by LSD Test at p=0.05. The highest population was captured with FIT’S 

(2.1237) and Berlese funnel (1.9259) and is statistically different from each other. The pitfall 
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traps and sweep nets were also statistically similar with means 1.6165 and 1.6329 

respectively. All the means were found to be statistically at par with each other.                         

 

During 2008 

The results in the table 31B showed that the population fluctuated between 

0.45/trap/day in Nov.-Dec. and 1.10/trap/day during Jul.-Aug. There was only one peak of 

population in this year that was observed in Jul.-Aug. The mean population 0.67/trap/day was 

recorded during this year. 

 

During 2009 

The results are given in the Table 31B. This table indicated that the population ranged 

from minimum of 0.50/trap/day during Jan.-Feb. to maximum of 1.25/trap/day during Jul.-

Aug. There was only one peak of population in this year that was observed in Jul.-Aug. The 

mean population 0.76/trap/day was recorded during this year. 

 

During Both Years (Average) 

Average population of both years indicated that maximum population 1.17/trap/day 

was seen during July-August as was in the most localities. 

 

Conclusion 

Traps had shown the significant results in this locality. Maximum population was 

captured with FIT’S with maximum population recorded during July-August. 
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Table 32: Analysis of variance of the data regarding population of rove beetles in 

cropped area of Sargodha district trapped by different traps during 2008-2009 

      

 

S. O. V D. F S. S M. S F. RATIO 

Month 5 12.89 2.58  

Traps 4 4.14 1.03 2.16ns 

Year 1 0.23 0.23 0.48ns 

Traps*Year 4 0.25 0.06 0.13ns 

Error 45 21.55 0.48  

Total 59 39.06   

 

ns= non-significant 

  

 

 

Table 32A: Means comparison of the data regarding population of rove beetles in 

cropped areas of Sargodha trapped in different traps during 2008-2009 

 

 

Traps Mean  

Pitfall trap 2.08 AB 

Light trap 1.86 B 

FIT'S 2.46 A 

B.Funnel 2.57 A 

S.Nets 2.06 AB 
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Table 32B: Means comparison of the data regarding population of rove beetles in 

cropped area of Sargodha during 2008-2009 in five different traps 

Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 1.30 1.25 1.27 

March/April 1.55 1.40 1.47 

May/June 1.10 1.10 1.10 

July/August 1.85 1.50 1.67 

September/October 1.05 0.70 0.87 

November/December 1.05 1.10 1.12 

 

Mean 1.33 1.18 1.25 

 

POPULATION COUNTS 

 

Cropped area of Sargodha 

The population of rove beetles in cropped area of Sargodha that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in 

table. The analysis of variance (Table 32) of the data reveals that the traps, years and their all 

possible interactions had non-significant differences. However the results are described under 

the following headings: 

 

Population Monitoring by Traps 

This table 32A indicates that the maximum population with mean 2.5659 was trapped 

in B. Funnel trap followed by FIT’S with mean 2.4557 and both methods were statistically 

similar to each other. The pitfall trap (2.0789) and sweep nets (2.0648) are statistically 

similar with each other and all methods are statistically at par with each other. 

During 2008 
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The results are given in the Table 32B. This table indicates that the population ranged 

from minimum of 1.05/trap/day during Sep.-Oct & Nov.-Dec. to maximum of 1.85/trap/day 

during Jul.-Aug. Two peaks during this year were seen first in Mar.-Apr. and 2nd was seen in 

Jul.-Aug. The mean population was recorded as 1.33/trap/day.  

 

During 2009 

The table 32B indicated that the population ranged from minimum of 0.70/trap/day 

during Sep.-Oct. to maximum of 1.50/trap/day during Jul.-Aug. There were two peaks in this 

year. First peak was seen in Mar- Apr. and 2nd was seen in Jul.-Aug.  The mean population 

was recorded as 1.18/trap/day.  

 

During Both Years (Average)  

The mean population of both years indicated that the maximum population was 

recorded during Jul.-Aug. with 1.67/trap/day and minimum population was recorded during 

Sep.-Oct. with 0.87/trap/day. The mean population was recorded as 1.27/trap/day.  

 

Conclusion 

Berlese funnel Trap was found to be the best method in this locality and maximum 

population was recorded during Jul.-Aug. and minimum population was recorded in Sep.-

Oct. 
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Table 33: Analysis of variance of the data regarding population of rove beetles in 

cropped area of Rawalpindi district trapped by different traps during 2008-2009 

 

 

S. O. V D. F S. S M. S F. RATIO 

Month 5 5.11 1.02  

Traps 4 1.28 0.32 1.48ns 

Year 1 0.18 0.18 0.38ns 

Traps*Year 4 0.23 0.06 0.90ns 

Error 45 9.75 0.22  

Total 59 16.54   

ns= non-significant 

 

 

 

 

 

Table 33A: Means comparison of the data regarding population of rove beetles in 

cropped areas of Rawalpindi trapped in different traps during 2008-2009 

 

 

Traps Mean  

Pitfall trap 1.60 AB 

Light trap 1.41 B 

FIT'S 1.80 A 

B.Funnel 1.73 AB 

S.Nets 1.50 AB 
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Table 33B: Means comparison of the data regarding population of rove beetles in 

cropped area of Rawalpindi during 2008-2009 in five different traps 

 

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.50 0.45 0.47 

March/April 0.60 0.85 0.72 

May/June 0.45 0.65 0.55 

July/August 0.95 0.95 0.95 

September/October 0.40 0.50 0.45 

November/December 0.35 0.45 0.40 

 

Mean 0.54 0.64 0.59 

 

POPULATION COUNTS 

 

Cropped area of Rawalpindi 

The population of rove beetles in cropped area of Rawalpindi that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in table 

33. This data revealed non-significant differences among the traps used, among years and 

inter-action response between traps and years. 

 

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in cropped area of Rawalpindi is given in this table 33A. The means were 

compared by LSD Test at p=0.05. The highest population was captured with FIT’S (1.8073) 

and B.Funnel (1.7322), pitfall trap (1.6012) and sweep nets (1.4978) are statistically similar 
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with each other. The least population was captured with light trap with mean 1.4098. All the 

means were found to be statistically at par with each other.                         

 

During 2008 

The results are given in the Table 33B. This table indicated that the population ranged 

from minimum of 0.35/trap/day during Nov.-Dec. to maximum of 0.95/trap/day during Jul.-

Aug. There were two peaks in this year. First peak was seen in Mar.-Apr and 2nd was seen in 

Jul.-Aug. The mean population was recorded as 0.54/trap/day.  

 

During 2009 

The table 33B indicated that the population ranged from minimum of 0.45/trap/day 

during Nov. - Dec. Jan.-Feb. to maximum of 0.95/trap/day during Jul.-Aug. There were two 

peaks in this year. First peak was seen in Mar.-Apr and 2nd was seen in Jul.-Aug.  The mean 

population was recorded as 0.64/trap/day.  

 

During Both Years (Average) 

The mean population of both years indicated that the maximum population was 

recorded during Jul.-Aug. with 0.95/trap/day and minimum population was recorded during 

Nov.-Dec. with 0.40/trap/day. The mean population was recorded as 0.59/trap/day. 

 

Conclusion 

Traps had not shown the significant results in this locality. Maximum population was 

captured with FIT’S during July-August. 
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Table 34: Analysis of variance of the data regarding population of rove beetles in 

cropped area of D G Khan District trapped by different traps during 2008-2009 

 

 
      

S. O. V D. F S. S M. S F. RATIO 

Month 5 7.28 1.46  

Traps 4 3.58 0.89 3.30* 

Year 1 0.05 0.05 0.20ns 

Traps*Year 4 0.11 0.03 0.11ns 

Error 45 12.21 0.27  

Total 59 23.24   

ns= non-significant                 *= significant 

  

 

 

 

 

Table 34A: Means comparison of the data regarding population of rove beetles in 

cropped areas of D G Khan trapped in different traps during 2008-2009 

 

 

Traps Mean  

Pitfall trap 1.70 BC 

Light trap 1.50 C 

FIT'S 2.19 A 

B.Funnel 1.98 AB 

S.Nets 1.68 BC 
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Table 34B: Means comparison of the data regarding population of rove beetles in 

cropped area of D G Khan during 2008-2009 in five different traps 

Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.55 0.70 0.62 

March/April 0.85 1.00 0.92 

May/June 0.85 1.05 0.95 

July/August 1.25 1.25 1.25 

September/October 0.55 0.45 0.50 

November/December 0.50 0.50 0.50 

 

Mean 0.76 0.82 0.79 

 

POPULATION COUNTS 

 

Cropped area of D G Khan  

The population of rove beetles in cropped area of D G Khan that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in table 

34. This data revealed a significant differences among the traps used. Non-significant results 

were shown among years and inter-action response between traps and years. The results are 

illustrated as under,   

 

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in cropped area of D G Khan is given in this table 34A. The means were 

compared by LSD Test at p=0.05. The highest population was captured with FIT’S (2.1939). 

The pitfall traps and sweep nets were also statistically similar with means 1.7010 and 1.6786 

respectively. All the means were found to be statistically at par with each other.                         
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During 2008 

The results in the table 34B showed that the population fluctuated between 

0.50/trap/day in Nov.-Dec. and 1.25/trap/day during Jul.-Aug. There was only one peak of 

population in this year that was observed in Jul.-Aug. The mean population 0.76/trap/day was 

recorded during this year. 

 

During 2009 

The results are given in the Table 34B. This table indicated that the population ranged 

from minimum of 0.45/trap/day during Sep. Oct. to maximum of 1.25/trap/day during Jul.-

Aug. There was only one peak of population in this year that was observed in Jul.-Aug. The 

mean population 0.82/trap/day was recorded during this year. 

 

During Both Years (Average) 

Average population of both years indicated that maximum population 1.25/trap/day 

was seen during July-August as was in the most localities. 

 

Conclusion 

Traps had shown the significant results in this locality. Maximum population was 

captured with FIT’S and maximum population was recorded during July-August. 
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Table 35: Analysis of variance of the data regarding population of rove beetles in forest 

area of Changa Manga District trapped by different traps during 2008-2009 

 

 

  
      

S. O. V D. F S. S M. S F. RATIO 

Month 5 10.57 2.11  

Traps 4 5.62 1.41 3.44* 

Year 1 0.27 0.27 0.66ns 

Traps*Year 4 0.21 0.05 0.13ns 

Error 45 18.40 0.41  

Total 59 35.07   

ns= non-significant                            *= significant 

 

 

  
 

 

 

 

Table 35A: Means comparison of the data regarding population of rove beetles in forest 

areas of Changa Manga trapped in different traps during 2008-2009 

 

 

Traps Mean  

Pitfall trap 1.59 C 

Light trap 1.70 C 

FIT'S 2.37 A 

B.Funnel 2.24 AB 

S.Nets 1.81 BC 
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Table 35B: Means comparison of the data regarding population of rove beetles in forest 

area of Changa Manga during 2008-2009 in five different traps 

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.80 0.80 0.80 

March/April 1.15 1.05 1.10 

May/June 1.20 1.10 1.15 

July/August 1.60 1.35 1.47 

September/October 0.70 0.50 0.60 

November/December 0.85 0.50 0.67 

 

Mean 1.05 0.88 0.96 

 

POPULATION COUNTS 

 

Forest area of Changa Manga 

The population of rove beetles in cropped area of Changa Manga that was trapped 

with different traps during different months in year 2008 & 2009 on average basis is given in 

table 35. This data revealed a significant differences among the traps used. Non-significant 

results were shown among years and inter-action response between traps and years. The 

results are illustrated as under, 

   

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in forest area of Changa Manga is given in this table 35A. The means were 

compared by LSD Test at p=0.05. The highest population was captured with FIT’S (2.3718). 

The pitfall traps and light traps were also statistically similar with means 1.5940and 1.7053 

respectively. All the means were found to be statistically different with each other.   
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During 2008 

The results in the table 35B showed that the population fluctuated between 

0.70/trap/day in Sep.-Oct. and 1.60/trap/day during Jul.-Aug. There was only one peak of 

population in this year that was observed in Jul.-Aug. The mean population 1.05/trap/day was 

recorded during this year. 

 

During 2009 

The results are given in the Table 35B. This table indicats that the population ranged 

from minimum of 0.50/trap/day during Sep. Oct. & Nov.-Dec. to maximum of 1.35/trap/day 

during Jul.-Aug. There was only one peak of population in this year that was observed in 

Jul.-Aug. The mean population 0.88/trap/day was recorded during this year. 

 

During Both Years (Average)  

Average population of both years indicated that maximum population 1.47trap/day 

was seen during July-August as was in the most localities. 

 

Conclusion 

Traps had shown the significant results in this locality. Maximum population was 

captured with FIT’S and maximum population was recorded during July-August. 
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Table 36: Analysis of variance of the data regarding population of rove beetles in forest 

area of Gutwala district trapped by different traps during 2008-2009 

 

      

S. O. V D. F S. S M. S F. RATIO 

Month 5 3.19 0.64  

Traps 4 1.81 0.45 1.24ns 

Year 1 1.74 1.74 4.77* 

Traps*Year 4 0.75 0.19 0.51ns 

Error 45 16.41 0.36  

Total 59 23.91   

ns= non-significant                  *= significant 

 

 

  

 

 

 

Table 36A: Means comparison of the data regarding population of rove beetles in forest 

areas of Gutwala trapped in different traps during 2008-2009 

 

                      

Traps Mean  

Pitfall trap 1.23 A 

Light trap 1.38 A 

FIT'S 1.64 A 

B.Funnel 1.70 A 

S.Nets 1.43 A 
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Table 36B: Means comparison of the data regarding population of rove beetles in forest 

area of Gutwala during 2008-2009 in five different traps  

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.40 0.45 0.42 

March/April 0.55 1.00 0.77 

May/June 0.40 0.60 0.50 

July/August 0.80 1.05 0.92 

September/October 0.05 0.60 0.32 

November/December 0.05 0.30 0.18 

 

Mean 0.37 0.67 0.52 

 

POPULATION COUNTS 

 

Forest area of Gutwala 

The population of rove beetles in forest area of Gutwala that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in table 

36. This data revealed significant differences among years while non-significant differences 

were found among the traps used and inter-action response between traps and years. 

 

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in forest area of Gutwala is given in this table 36A. The means were compared 

by LSD Test at p=0.05. The highest population was captured with FIT’S (1.6421) and 

Berlese funnel (1.7043), pitfall trap (1.23) and sweep nets (1.4332) are statistically similar 

with each other. The least population was captured with pitfall trap with mean 1.23. All the 

means were found to be statistically similar with each other.                         
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During 2008 

The results are given in the Table 36B. This table indicated that the population ranged 

from minimum of 0.05/trap/day during Sep.-Oct. & Nov.-Dec. to maximum of 0.80/trap/day 

during Jul.-Aug. There were two peaks in this year. First peak was seen in Mar.-Apr and 2nd 

was seen in Jul.-Aug. The mean population was recorded as 0.37/trap/day.  

 

During 2009 

The table 36B indicated that the population ranged from minimum of 0.30/trap/day 

during Nov. - Dec. to maximum of 1.05/trap/day during Jul.-Aug. There were two peaks in 

this year. First peak was seen in Mar.-Apr and 2nd was seen in Jul.-Aug.  The mean 

population was recorded as 0.67/trap/day.  

 

During Both Years (Average) 

Instead of traps, years had shown the significant results in this locality. Maximum 

population was captured with B.Funnel and maximum population was recorded during July-

August. 

 

Conclusion  

 In this locality, years had shown significant differences and B.Funnel was the best 

method. Maximum population was collected during Jul.-Aug. 
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Table 37: Analysis of variance of the data regarding population of rove beetles in forest 

area of Muridwala trapped by different traps during 2008-2009   

   

 
      

S. O. V D. F S. S M. S F. RATIO 

Month 5 7.41 1.48  

Traps 4 3.10 0.78 2.24ns 

Year 1 0.49 0.49 1.40ns 

Traps*Year 4 0.06 0.02 0.04ns 

Error 45 15.59 0.35  

Total 59 26.65   

 

ns= non-significant 

 

  

 

 

 

 

Table 37A: Means comparison of the data regarding population of rove beetles in forest 

areas of Muridwala trapped in different traps during 2008-2009 

 

 

Traps Mean  

Pitfall trap 1.62 C 

Light trap 1.69 BC 

FIT'S 2.18 A 

B.Funnel 2.13 AB 

S.Nets 1.82 ABC 

 



 124

Table 37B: Means comparison of the data regarding population of rove beetles in forest 

area of Muridwala during 2008-2009 in five different traps 

                       Population/Trap/Day 

 

Months   2008   2009   Average 

 

January/February 0.60 0.70 0.65 

March/April 0.80 1.00 0.90 

May/June 0.75 1.00 0.87 

July/August 1.25 1.45 1.35 

September/October 0.75 0.90 0.83 

November/December 0.55 0.75 0.65 

 

Mean 0.78 0.97 0.87 

 

POPULATION COUNTS 

 

Forest area of Muridwala 

The population of rove beetles in forest area of Muridwala that was trapped with 

different traps during different months in year 2008 & 2009 on average basis is given in table 

37. Non-significant results were shown among years, traps and inter-action response between 

traps and years. The results are illustrated as under,   

 

Population Monitoring by Traps 

The mean comparison of data regarding population of rove beetles captured with 

different traps in forest area of Muridwala is given in this table 37A. The means were 

compared by LSD Test at p=0.05. The highest population was captured with FIT’S (2.1767). 

The pitfall traps and light traps were also statistically different with means 1.6153 and 1.6874 

respectively. All the means were found to be statistically different with each other.                         

During 2008 
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The results in the table 37B showed that the population fluctuated between 

0.55/trap/day in Nov.-Dec. and 1.25/trap/day during Jul.-Aug. There were two peaks of 

population in this year that was observed in Mar.-Apr. & Jul.-Aug. The mean population 

0.78/trap/day was recorded during this year. 

 

During 2009 

The results are given in the Table 37B. This table indicated that the population ranged 

from minimum of 0.70/trap/day during Jan.-Feb. to maximum of 1.45/trap/day during Jul.-

Aug. There was only one peak of population in this year that was observed in Jul.-Aug. The 

mean population 0.97/trap/day was recorded during this year. 

 

During Both Years (Average)  

Average population of both years indicated that maximum population 1.45trap/day 

was seen during July-August as was in the most localities. 

 

Conclusion 

Traps had shown the non-significant results in this locality. Maximum population was 

captured with FIT’S and max. Population was recorded during July-August. 
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Table 38: Association between localities and different traps during 2008 

 

 
Locality Pit fall trap Light trap FIT’S B. F. trap S. Net X2 P 

 
Lahore 40.63 12.50 14.06 21.88 10.94 9.71 0.045 

 
Sheikhupur 36.17 12.77 14.18 18.44 18.44 5.85 0.212 

 
Faisalabad 37.93 09.66 10.34 22.07 20.00 6.37 0.173 

 
Multan 29.17 12.50 09.72 20.83 27.78 3.96 0.412 

 
R.Y.Khan 31.71 12.20 06.10 25.61 24.39 6.24 0.182 

 
Sargodha 35.63 12.50 08.75 23.13 20.00 6.49 0.165 

 
Rawalpindi 32.31 13.85 09.23 23.08 21.54 4.95 0.292 

 
D.G.Khan 27.47 17.58 09.89 19.78 25.27 4.18 0.381 

 
Changa Manga 25.40 08.73 12.70 39.68 13.49 6.82 0.146 

 
Gutwala 20.00 08.89 11.11 37.78 22.22 3.04 0.550 

 
Muridwala 28.72 10.64 10.64 34.04 15.96 5.83 0.212 

 

 

Association of localities with number of specimens (%) collected in different traps 

during 2008 

 Relationships between numbers of specimens (%) collected in different traps during 

2008 with different localities are provided in Table 38 with the Chi-square test of association 

and the p-value. It is clear from the table that only the 1st locality i.e. Lahore has significant 

association with the number of specimens collected in different traps. This table shows that 

out of eleven localities only one locality shows significant results with the specimens 

collected in different traps. 
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Table 39: Association between localities and different traps during 2009 

 

 
Locality Pit fall trap Light trap FIT’S B. F. trap S. Net X2 P 

 
Lahore 32.00 10.67 10.00 23.33 24.00 4.83 0.305 

 
Sheikhupur 37.69 12.31 11.54 18.46 20.00 6.13 0.189 

 
Faisalabad 38.06 10.32 09.03 20.65 21.94 6.59 0.159 

 
Multan 30.38 13.92 08.86 18.99 27.85 4.64 0.326 

 
R.Y.Khan 26.37 13.19 06.59 26.37 27.47 5.00 0.287 

 
Sargodha 36.88 10.64 10.64 24.82 17.02 6.72 0.151 

 
Rawalpindi 35.06 11.69 09.09 23.38 20.78 5.65 0.226 

 
D.G.Khan 28.28 15.15 10.10 20.20 26.26 4.04 0.400 

 
Changa Manga 27.36 11.32 10.38 36.79 14.15 6.67 0.154 

 
Gutwala 31.25 08.75 17.50 30.00 12.50 6.63 0.157 

 
Muridwala 25.00 12.07 13.79 29.31 19.83 3.49 0.480 

 

Association of localities with number of specimens (%) collected in different traps 

during 2009 

 Relationships between numbers of specimens (%) collected in different traps during 

2009 with different localities are provided in Table 39 with the Chi-square test of association 

and the p-value. It is clear from the table that no locality had significant association with the 

number of specimens collected in different traps. This table shows that eleven localities show 

non-significant results with the specimens collected in different traps. 
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4.6 Cluster Analysis         

           On the basis of coefficients of association presented in the similarity matrix (Table 

40), the specimens belonging to different Staphylinidae species have been arranged into five 

groups with five species treated as separate. This arrangement is based on all biotic (crops 

and other insects) and abiotic factors (temperature, relative humidity, soil moisture contents, 

etc.) from where these species were collected. This arrangement has been presented in the 

form of a dendrogram (Figure 22). According to dendrogram, Group A consists of Oxytelus 

ferrugineus, Oxytelus sordidus,  Oxytelus varipennis, Platystethus cornutus,  Paederus 

tumulus,  Paederus basalis, Stilicus ceylanensis, Philonthus delicatulus, Leptacinus 

perumpunctatus, Aleochara clavicornis and Paederus fuscipes,  Paederus pubescens are 

included in Group B. Group A is the largest group according to the dendrogram. Group C 

consists of Cryptobium abdominalis, Philonthus cinotulus, Philonthus minutus and 

Aleochara puberula. Group D and Group E contain Staphylinus sp., Philonthus gemellus and 

Tachyporus himalayicus, Aleochara sp., Astilbus mixtus respectively. Five separate species 

that are not included in any group are Platyprosopis sp., Philonthus thermarum, 

Tachinomorphus ceylonicus, Myrmecopora elegans and Astenus sp. 

          According to similarity matrix, (Table 40), the highest association coefficient is 0.99 

which is present between Oxytelus ferrugineus, Oxytelus sordidus, Oxytelus varipennis, 

Platystethus cornutus,  Paederus tumulus,  Paederus basalis, Stilicus ceylanensis, Philonthus 

delicatulus, Leptacinus perumpunctatus and Aleochara clavicornis, therefore, they are 

grouped together in A. On the other hand, the lowest coefficient 0.444 has been calculated 

between  Aleochara puberula and Tachyporus himalayicus. 

 Species in Group A were found in all seasons of the year and from all Agro-

Ecological Zones with some exceptions at individual level. In this group, three distinct 

subgroups were also shown (Figure 22). Least number of species (12) was collected from 

Rawalpindi and the largest number of species (22) was collected from Faisalabad. Both these 

localities belonged to cropped areas of the Punjab. Some species of the group were found 

from whole elevation range of the survey area such as Oxytelus ferrugineus, Oxytelus 

sordidus, Oxytelus varipennis and Paederus tumulus. 

  

 



 129

 

                                                        Fig. 26: Dendrogram 

                                                           VAR 1= Oxytelus ferrugineus       VAR 2 = Oxytelus sordidus           VAR 3 = Oxytelus varipennis             VAR 4 = Platystethus cornutus                 
                                             VAR 5 = Paederus fuscipes         VAR 6 = Paederus tumulus            VAR 7 = Paederus pubescens            VAR 8 = Paederus basalis                                               
                                             VAR 9 = Stilicus cylanesis  VAR 10 = Astenus sp                     VAR 11 = Cryptobium abdominalis   VAR 12 = Philonthus delicatulus  
                                             VAR 13 = Philonthus cinotulus    VAR 14 = Philonthus gemellus      VAR 15 = Philonthus minitus             VAR 16 = Leptacinus perumpunctatus     

VAR 17 = Staphylinus sp.             V24=Aleochara sp.                        VAR 18 = Aleochara clavicornis         VAR 19 = Aleochara puberula            
VAR 20 = Myrmecopora elegans     VAR 21 = Tachyporus himalayicus     VAR 22 = Tachinomorphus ceylonicus    

                                             VAR 23 = Philonthus thermarum     VAR 25 = Platyprosopus sp.     VAR 26 = Astilbus mixtus 
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 All the members of this group were inhabitants of cropped and forest areas. Last five 

species of the group were found from all the cropped areas and forest areas but remaining 

five were collected from some areas and were found missing in other areas. All members of 

this group were captured from soil, vegetable debris, and leaf litter as well as from the dung. 

Members of genus Oxytelus were mostly found from leaf litter and from organic matter in the 

soil. 

 According to the dendrogram (Figure 22), Group B is not further sub-divided into 

subgroups. All species of this group were recorded from cropped areas mostly during rainy 

season (July-August) and some were recorded in March-April months. Most were recorded 

from Maize and Berseem crops from all elevation except Changa Manga and Gutwala (both 

forest areas). Members of this group were mostly collected by pit fall traps, light traps and 

hand picking. Group C is further divided into two subgroups and one subgroup contains only 

one species that was not recorded from the forest area. Other group consists of three species 

that were found absent from forest area except one specimen that was recorded from forest 

area (Gutwala). All these species were collected from dung or leaf litter with pit fall trap and 

FIT’S. Paederus fuscipes was only found mostly from berseem and maize. 

 Group D consists of only one group containing two species. These species were 

recorded from central Punjab only. These species were recorded mainly from maize during 

July-October. These species were least recorded during the colder months. 1st species in the 

group was not recorded from forest areas. Group E consists of two subgroups; one subgroup 

contains two species while other has only one species. All the three species were found 

missing in the forest areas during whole the period of two years. 1st two species of this group 

were mostly recorded during rainy season because these species were recorded from sandy 

areas. One species Astilbus mixtus had some association with the termites and was mostly 

recorded from Rawalpindi, R.Y.Khan, and D.G.Khan & somewhat from Multan. 3rd species 

of this group was recorded only from berseem during November-February. Finally the five 

species Platyprosopus sp., Philonthus thermarum, Tachinomorphus ceylonicus, 

Myrmecopora elegans and Astenus sp. have been represented separate in the dendrogram as 

they do not share the habitat with any of the species. In these species Astenus sp. was 

recorded only from Lahore & D.G.Khan mostly during colder months, i.e. January-February. 

This species was recorded from almost all the crops and from all forests. Myrmecopora 
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elegans is another species that was not grouped with other species. This species was not 

recorded from the forest areas. This species was mostly recorded from berseem crop during 

January-February. 

 Tachinomorphus ceylonicus was another separate species that was recorded both from 

cropped area and forest area. This species was recorded from Multan and D.G.Khan only. 

This species was mainly recorded from berseem crop. Philonthus thermarum and 

Platyprosopus sp. were also included in those species that were not grouped with any other 

species. 1st one was only recorded from D.G.Khan. This species was recorded from dung 

only. The other species was recorded from berseem during November-December. 
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                                                                                                                  Chapter # 5 

 

Discussion 

 

There is a serious need of information about the most essential aspects of biodiversity 

of the rove beetles in our cropped and forest areas, including, specifically, the number of 

species present. Information on ground and dung beetles diversity in Punjab is generally 

available for many habitat types, but the information on the most diversified group of insects 

i.e rove beetles is very much missing. This is the first study to text rove beetle biodiversity in 

the Punjab, and one of only a few studies in Pakistan to account richness of rove beetles. 

Inspite of the high species richness we  found in our samples, it is evident that we 

have only sampled a portion of the total species diversity in cropped and forest areas of the, 

Punjab. 

 

5.1 Staphylinidae biodiversity 

The main part of this study was to make a first estimate of the rove beetles 

biodiversity of the Punjab, Pakistan. During 2008 & 2009, the eleven selected localities were 

sampled for 730 days, with five different collecting methods. From these collecting methods, 

I caught 5 sub-families, 16 genera, 26 species and about 2386 specimens during 2008 & 

2009. Staphylininae was the subfamily with the highest number of species (8), followed by 

Paederinae (7), Aleocharinae (5), Oxytelinae (4) and Tachyporinae (2). No other study in the 

Punjab, Pakistan, is available so if I compar my work with other scientists in the world then it 

was found that my results are at par with the findings of Huacuja (1982); Ruiz-Lizarraga 

(1993) and Marquez (2003). They also found subfamily Staphylininae with highest number 

of species like me because this subfamily is found in the variety of habitats. 

 The highest number of species was collected from site 3 (22). Concerning species  

richness, both sites 6 and 1 are very close to site 3 with 21 and 20 species respectively. The 

site 7 was the site with the lowest number of species (12) because it was a barani site and the 

soil was mostly sandy. The sites with higher number of species were all cultivated and 

irrigated sites that provided more resources for rove beetles to live than other sites that were 
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barani (rain fed areas) or forest sites (that were also not irrigated regularly). The sites with 

high use of insecticides provide lower number of species than sites without insecticide use. 

 Paederinae, Staphylininae, Oxytelinae, Aleocharinae, and Tachyporinae account for 

51%, 25%, 13%, 8%, and 3% of total specimens, respectively. With reference to site 6, site 3, 

sites 1 and 2 each, and site 10 account for 12.7%, 12.70%, 11.43%, and 5.29% of total 

specimens, respectively. Paederus fuscipes account for the highest number of specimens 

from cropped areas and even a single specimen was not recorded from forest areas. 

Philonthus delicatulus was the species with the highest number of specimens from the forest 

areas. Paederus fuscipes was the most abundant species overall with 16.05% specimens 

followed by Philonthus delicatulus with 11.8% specimens. Tachyporus himalayicus was the 

species with least (0.22%) abundance overall. 

During 2008, the highest value of the Shannon diversity index (2.572) was found in 

site 5 (Rahim Yar Khan), the lowest value (1.82) at site 7 (Rawalpindi). The other localities 

showed intermediate values. The highest evenness (0.891) was recorded from site 8 (Dera 

Ghazi Khan) while its value was low in (Lahore) site 1 (0.696) while the value of dominance 

was highest (0.304) in this locality. 

During 2009, the highest value of Shannon diversity index (2.534) was found at site 6 

(Sargodha), the lowest value (1.97) at site 7 (Rawalpindi). Its values for the other localities 

showed intermediate results. The highest evenness (0.863) was recorded from site 4 (Multan) 

while its value was low (0.793) in site 7 (Rawalpindi) while the value of dominance was 

highest (0.207) in this locality. Generally the value of α-diversity index was higher during 

2009 than 2008. 

It was found that the values of Shannon Weaver diversity index for different localities 

were slightly higher in 2008 than 2009 while the dominance was higher in 2009. Shannon 

diversity (H´) refers to both species richness and abundance. Usually values range from 1.5 

to 3.5 and rarely exceeds 4.5 (Magurran, 1988; Marquez, 2003). Our results correspond to 

these results during both years (2008-2009). Evenness (J´) indicates the distribution pattern 

and its value ranges from 0 to 1 (Magurran, 1988; Marquez, 2003). In these 11 localities, 8 

were from cropped areas and 3 were from forest areas. Although the traps were installed for 

only four days during each visit after every two months in each locality, but the results 

indicate a low diversity as well as medium density of rove beetles. Few species were found in 
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large numbers (Paederus fuscipes, Philonthus delicatulus, Paederus pubescens,  Paederus 

basalis and Paederus tumulus) but only one species was with very less number (Tachyporus 

himalayicus) while others were in between these species. Although the relative proportion in 

species of each sub-family is interesting, but should be interpreted with care, because this 

depends largely upon the efficiency of traps. As indicated from the results, the traps 

efficiency was very unequal, because interscept traps and attractive traps were used together. 

Mostly specimens were caught with pitfall traps because mostly the rove beetles crawl on 

soil to move from one place to another. Another reason for this may be that these species are 

wingless or poor flier. Berlese funnel also appeared as an important method of collection 

because most of the rove beetles live in soil and are wingless. Mostly the soil inhabiting rove 

beetles are small in size. Actually when the soil becomes dry, rove beetles move below the 

soil in the funnel and hence dropped in the collection box having killing agent. Least number 

of rove beetles were caught with flight interscept traps and light traps because mostly these 

beetles are wingless or poor flier. As some species were not attracted by traps so sweep nets 

and hand collection were also used to enrich the collection. Shannon weaver index (H’) and 

Simpson’s index (D) are the two diversity measures that are theoretically independent of 

sample size. But these indices should be implemented with caution because these are 

relatively insensitive for climatic influence analysis compared with α, that is badly affected 

by small sample, species dominance and presence of rare species (Taylor et al., 1976; 

Dritschilo & Erwin, 1982; Ludwig & Reynolds, 1988; Tonhasca, 1993). These indices are 

sensitive to the changes in the species abundance of the dominant species in a sample while α 

index mainly deals with the species that are in between the species frequency distribution. 

Due to this reason, α is less influenced by one or two very abundant species (Taylor, 1978; 

Kempton, 1979). Because α mostly depends up on species abundance in compliance to a log-

series frequency allocation. Shannon weaver (H’) index and α index were calculated from 

data in the present research work for comparison with other works and Simpsons’ index was 

not calculated. In the present study, H’ was generally found between 1.9-2.5, while Shah et 

al. (2003) found this value less than 2.0, Lubke (1991) studied that H’ varied from 2.2 to 2.4 

in wheat fields and Kromp & Steinberger (1992) reported a value of 4.1 from wheat in 

Australia. Dritschilo & Wanner (1980) reported that H’ varied from 1.3-2.3 in maize fields 

and 1.3-1.7 from conventional fields. However, any idea from this discussion have to be 
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treated with caution because of poor practical performance of ‘H’ that is widly used in the 

biodiverty studies despite its well-known shortcomings (Shah et al., 2003). There was no 

previous study about diversity indices of rove beetles from our agroecosystems,  perhaps due 

to the fact that this is the most difficult group to identify individual species (Eyre, 1998; Shah 

et al., 2003). In Ireland, 15 common rove beetle species were found from cereals in pitfall 

trapping by Good & Giller (1991). In the present study, the common staphylinidae species, 

Paederus fuscipes, was more abundant in maize and berseem and was collected through 

pitfall trapping because of poor flying. Possibly the reason for this may be more humid 

microclimate due to higher crop densities (Basedow, 1994). Examination of the table showed 

that there was less difference in Shannon weaver index values between two years because of 

less fluctuation of biotic and abiotic factors. My findings are consistent with others, which 

have indicated greater abundances with organic systems but no differences between organic 

and conventional annual farming systems using the Shannon-Weiner index (Hokkanen & 

Holopainen, 1986 and Clark, 1999). 

In the 2nd part of this study, the rove beetles diversity of the cropped areas and forest 

areas was compared and some reasonable differences were seen from this study. All 26 

species were found present in cropped areas while only 17 species were found to be present 

in the forest areas. This difference in species was due to biotic factors such as different crops, 

other insect fauna and abiotic factors such as temperature, relative humidity and soil moisture 

contents. Here my findings are different from other researchers because they found more 

number of species in the forest area than the cultivated area (Márquez, 2003; Apagian, 2006). 

In my openion this may be due to the fact that our forest areas have low soil moisture 

contents due to less rain fall and high temperature. This may also be due to the fact that these 

are not irrigated properly and have less organic matter as found by Fuller et al. (2005). 

 

5.2 Effect of crops on rove beetles 

 Some species like Paederus fuscipes, Philonthus cinotulus, Philonthus gemellus, 

Myrmecopora elegans, Tachyporus himalyicus and Astilbus mixitus were found exclusively 

in cropping areas. No species was found to be the site exclusive but some species were found 

only in cropped areas and some were found to be confined up to forest areas only. 
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 Some species were found to be associated with some crops like Paederus fuscipes 

mostly from maize (may be due to more aphids) and berseem or with cropping patterns and 

some were found to be associated with humus (organic matter) in the soil but all species were 

found to be dependant on moisture contents in the soil. The highest number of species and 

their abundances were collected during rainy season (July-August) except site 10 where the 

highest number of specimens was collected during March-April. Most of the rove beetles 

were collected from the sites where insecticides were not used or used in low amount. Some 

places have similar temperature and soil moisture but different number of specimens, this 

was due to different crops or other biotic factors like prey availability or less disturbance. 

Rove beetles are found in variety of habitates; in crops, along water channels, in 

decaying organic materials etc., but some species are specialist of one or two crops. Paederus 

genus was mostly found from Berseem and from Maize due to more aphid population. Some 

other scientists (Bryan and Wratten, 1984; Shah et al., 2003 and Roschewitz et al., 2005) also 

showed the same results that rove beetles population increases with the increase in aphid 

population. Perennial habitats and boundaries where hedges and weeds were present showed 

a positive correlation with the Staphylinidae fauna as were studied by other scientists too 

(Coombes and Sotherton, 1986; Landis et al., 2000 and Tscharntke et al., 2005). Siddiqui et 

al. (2005) also reported Paederus fuscipes from wheat in the Punjab agroecosystem. The 

results of Good & Giller (1991) are also similar with our findings that the recorde of 15 

Staphylinidae species in cereals and grass land with pit fall trapping. Oxytelus genus was 

mostly found in soil where leaves or organic matter was present. Only one species (Astibus 

mixtus) was found associated with the areas having termite population common. So the crop 

type can be used as an indicator group to measure biodiversity as reported by Halffter, 

(1998). These results also agree with the study of Bengtsson et al. (2005) and Eyre et al. 

(2007) that the crop type has significant effect on the activity of different groups of 

Staphylinidae. These results are according to the results of Fuller et al. (2005) that the 

activity of rove beetles increases with the increase in organic matter. Rove beetles population 

was found to be more in those areas with less pesticide application (Lahore, Sheikhupur, 

Faisalabad and Sargodha) than those areas having more pesticide application (Multan, Rahim 

Yar Khan and D.G.Khan). This means that pesticides have negative effect on the rove beetle 
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population as was reported by Everts et al. (1989), Holland et al. (2000) and Shah et al. 

(2003). 

 

 

5.3 Effect of abiotic factors on rove beetles 

These results indicate that there was a positive co-relation between decaying organic 

matter especially dung, soil moisture contents and Staphylinidae population. This means that 

the soils having more soil moisture contents will contain more rove beetles than dry soils. 

Due to this reason these are mostly found along canals, water cources or rivers.  It is also 

shown by results that there is a difference between the population of rove beetles in cropped 

area and in the forest. This difference in species was due to biotic factors such as different 

crops and abiotic factors such as temperature, organic matter contents, relative humidity and 

soil moisture contents. Rove beetles were mostly found in the soils having more organic 

matter because most of the rove beetles are scavengers.  These results are in accordance with 

the resuls of other scientists (Schiegg, 2000; Kehler et al., 2004; Sanderson et al., 1995; 

Judas et al., 2002 and Koivula et al., 1999).  

Months of the year also have positive co-relation with rove beetles population due to 

more rain fall or less rain fall or with no rain fall. Months receiving more rain fall (July-

August) normally show maximum Staphylinidae population. The months with less rain fall 

or with no rain fall indicate less population as in May, September or October. There is 

normally a maximum abundance and maximum diversity during July-August. If the soil will 

be dry or will have excessive moisture, then the population of rove beetles will be less 

because rove beetles prefer moist soil. If the soil moisture will be excessive (it means there 

will be no space for air in the soil), then the population of rove beetles will be effected due to 

suffocation. In case of agricultural crop, the farmers apply irrigation frequently or they delay 

irrigation depending upon the stage of the crop. So I collected less number of specimens from 

cropped area than forest area. These results are consistent with the results of Koller et al., 

2002. It was clear from our results that most species were not strongly associated with a 

particular season as was shown by Elliott et al. (2006). 
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5.4 Collection methods and their trapping efficiency 

Biodiversity of any insect depends greatly on the trap efficiency (Roeder, 2003). In 

our case, the efficiency of the traps is very unequal because attractive traps (light trap, pit fall 

trap & Berlese funnel trap) and intercept traps (FIT’S & sweep net) were used together as 

done by other scientists (Roeder, 2003). The efficiency of light trap was very poor in our case 

as was described by other scientists such as Roeder (2003) and it was totally different from 

Martinez et al. (2009) who had captured more beetles with light traps than FIT’S and pit fall 

traps. This difference in results may be due to environmental factors or may be due to the 

colour of light or height of the light trap. Mostly scientists used only pit fall traps and found 

it a successful method for rove beetles as I have proved in my studies also. Dagobert et al. 

(2008) also used a combination of four types of collection methods and concluded that FIT’S 

was the most successful method and pit fall traps were the least and this is contrast to my 

findings. This may be due to the fact that it is most successful method of collection among 

the tall trees and I mostly installed it among the agricultural crops. Agricultural crops have 

less height and rove beetles can escape in any direction. Martinez et al. (2009) also used two 

types of collection methods and collected more individuals with pit fall traps followed by 

light traps and these results are at par with my findings. I collected less number of rove 

beetles than other scientists. This may be due the time period for which traps were installed. 

Commonly, all the collection methods do not have the same capacity to collect the 

insects, so the application of different collection methods would be helpful in tropical 

habitats (Braet et al., 2000). Association between collecting methods and localities was 

found positive only for locality 1 (Lahore). No association was found between years and 

localities. I could not investigate the factors why the collection methods were associated with 

locality 1 and not associated with other localities. This point should be investigated in future.  

 

5.5 Cluster Analysis 

On the basis of ecological characteristics, groups of populations of Staphylinidae 

species were organized by some earlier scientists like Hofmann & Mason (2006) and 

Dagobert et al. (2008) in these mentioned studies, cluster analysis was used to make groups 

and in the present work, the same method was used to construct dendrogram to show groups 

of Staphylinidae fauna on the basis of their habitats but they used different biotic and abiotic 
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factors to make dendrogram. Hofmann & Mason (2006) arranged the 33 species into 8 

groups on the basis of their relationship with the influence of grazing of grass land. Dagobert 

et al. (2008) also arranged the species into 8 groups on the basis of agroecosystems. 

There are likely a number of important and interacting factors that play an important role in 

the structure of beetle community at any place (Apigian et al., 2006). This is also in 

accordance with others who also have found that abundance of groups as diverse as beetles 

could not be well explained by only a few habitat features (Humphrey et al., 1999; Jonsson 

and Jonsell, 1999; Rieske and Buss, 2001). Many other factors are known to be very 

important but were not included in my studies, such as soil pH (Sanderson et al., 1995), bulk 

density (Rushton, 1991), plant species richness (Jeanneret et al., 2003), and other factors. 

Further studies should focus on these and other unmeasured habitat factors, as well as the 

potential effects of the changes in these variables on rove beetles. 
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                                                                                                            Chapter # 6 

Summary 

 

Rove beetles belong to the largest families of beetles in the order Coleoptera of Class 

Insecta. Because of their cosmopolitan distribution with broad latitudinal ranges, they are 

known to play important role as pollinators, decomposers and scavengers. The studies on 

their biodiversity including the species richness, distribution pattern and seasonal abundance 

were unknown with respect to their role in ecological system in Punjab, Pakistan. The present 

study is therefore, being carried out to study the biodiversity of rove beetles in different 

ecological regions of Punjab.  

 For this purpose, collection was made from 8 localities of cropped area (Lahore, 

Sheikhupur, Faisalabad, Multan, R.Y.Khan, D.G.Khan, Sargodha and Rawalpindi) and 3 

localities from forest areas (Changa Manga, Gutwala and Muridwala) of the Punjab, Pakistan 

with 5 different collecting methods; pitfall trapping, flight intercept trapping, light trapping, 

Berles funnel trapping and sweep netting during 2008 and 2009. Population was recorded for 

four days after every two months from each locality during the entire collection period 

according to a set time table. Relative humidity (%), temperature (C0) and soil moisture 

contents (%) were also recorded for all the localities. Out of total 2386, 1083 specimens were 

collected and identified from the cropped areas and rest were from forest areas, up to species 

level (26 species) belonging to 15 genera and 5 subfamilies. All these species were present in 

the cropped areas but some (Paederus fuscipes, Philonthus cinotulus, Philonthus gemellus, 

Myrmecopora elegans, Tachyporus himalayicus, Aleochara sp. And Astilbus mixtus) were 

missing in the forest areas. Least number of species (12) was collected from Rawalpindi and 

the largest number of species (22) was collected from Faisalabad. Both these localities 

belonged to cropped areas of the Punjab. Some species of the group were found from whole 

elevation range of the survey area such as Oxytelus ferrugineus, Oxytelus sordidus, Oxytelus 

varipennis and Paederus tumulus. 

  Paederus fuscipes was the species with the highest overall population (32%) while 

Tachyporus himalayicus was with lowest population (0.4%). It was found that some species 

preffered some crops, e.g., Paederus fuscipes was found only in cropped areas preferably in 
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maize and berseem crops and Oxytelus genus was found mostly in plant and leaf debris. 

Astilbus mixtus was found associated with termites in the sandy areas only. High Shannon 

weaver index value (2.572) was found from Rahim Yar Khan and lowest value (1.82) was 

found from Rawalpindi during 2008. Maximum diversity was found in Sargodha, Lahore, 

Sheikhupur and maximum abundance was observed in Faisalabad.  In the forest areas, mostly 

species were collected from Changa Manga (46.67%) during 2008 and from Muridwala 

(38.33%) during 2009.  

Association between collecting methods and localities was also determined. This 

association was found positive only for locality 1 (Lahore). No association was found 

between years and localities. Mostly population was collected through pit fall traps and least 

was found with FIT’S and light traps. The activity of species were found to be dependant on 

months, this was mostly maximum in July-August and minimum during September-

December. There was also a positive correlation between relative humidity, soil moisture 

contents and rove beetles.  

 On the basis of coefficients of association (calculated on the basis of biotic and 

abiotic factors found in the habitats of the species) presented in the similarity matrix, the 

specimens belonging to different Staphylinidae species have been arranged into five groups 

with five species treated as separate.  
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Appendix  

List of insect fauna collected with rove beetles from different localities of Punjab 

Name of insect fauna LHR SHP FSD MTN RYK SGD RWP DGK CHM GTW MDW 

Wheat aphid 345 338 322 275 234 351 263 217 -  - - 

Chrysoperla carnea 75 71 73 53 45 67 34 45 3 7 4 

Chrotogonus trachypterus 34 28 25 17 14 20 12 26 13 9 11 

Whitefly 87 79 69 174 159 101 67 123 11 14 4 

Pictinophora gossypilla - - - 34 43 - - 54 - - - 

Aphis gossypii - - - 56 67 - - 61 - - - 

Earias insulana - - - 45 38 - - 52 - - - 

Heliothis armigera - - - 32 42 - - 36 - - - 

Rhopalosipum maidis 78 67 71 56 67 79 69 53 - - - 

Plant hoppers 154 149 161 174 169 145 132 50 21 17 12 

Sogatella furcifera  34 45 23 12 23 18 19 20 - - - 

Scirpophaga incertulas 13 15 9 3 7 4 - 8 - - - 

Dicladispa armigera 9 12 17 8 7 5 - 7 - - - 

Helicoverpa armigera 34 41 49 45 23 34 28 20 2 3 - 

Epilachna dodecastigma 45 56 49 31 29 43 37 26 - - - 

Aulacophora foveicollis 34 29 39 23 19 14 21 17 - - - 

Bactocera cucurbitae 23 19 17 11 15 21 9 10 - - - 

Pieris brassicae 21 23 29 18 15 25 19 17 - 3 - 

Plutella xylostella 19 14 17 12 14 20 22 14 - - - 

Collambolans 54 68 79 43 39 57 65 34 78 89 70 

Thrips 63 53 71 34 41 56 49 34 12 23 19 

Hymenopterous insects 103 96 89 76 72 98 67 81 34 56 47 

Ants 231 245 254 167 179 209 192 164 257 213 241 

Flies 76 85 83 75 67 61 59 71 85 79 90 

Other Dipterous insects 56 78 63 45 56 54 65 61 67 73 78 



Other Lepidopterous 54 46 52 43 39 40 41 37 23 19 17 

Damselflies 47 51 50 41 38 41 31 42 24 29 21 

Preying mantis 35 29 31 39 32 38 18 16 - - - 

Lady bird beetles 89 95 105 78 80 75 72 56 34 41 39 

Dung beetles 56 64 71 45 56 39 42 37 67 79 82 
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