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Abstract

The distributional patterns of the species of geBambuswere analyzed by using cluster analysis which
grouped the sites into three main geographical ggoCluster 1 comprised of two sites i.e., SamgachRoarian as
these sites were located in the same ecologicabnege., Himalayan moist temperate forest. Clug@eronsists of
Sermik and Rama showing similar patterns of occuweeas dry temperate coniferous and steppic fadjsin with
alpine dry steppe regions while cluster 3 represkbly four sites which was further divided into teub groups viz.,
Naltar, Gilgit and Darkot, Hunza. Naltar and Gilgitth located in steppic forest and alpine dry epSimilarly sub
group Darkot, Hunza belong to same ecological regm, alpine meadows and sub- alpine scrub. & tuft13 species
of genusBombuswere grouped in to three clusters. Cluster 1 epsasented by specieB. ((Sibricobombus) asiatics
Morawitz, B. (Bombus) tunicatuSmith, B. (Pyrobombus) subtypic&korikov andB. (Subterraneobombus) melanurus
Lepletier). These species were more or less ewdistyibuted in sampling sites and have wide ecalaighmplitudeB.
(Pyrobombus) biroiVogt, B. (Bombus) lucorunLinnaeus, B. (Melanobombus) semenovian8&orikov and B.
(Mendacibombus) marussin@korikov formed cluster 2. These species are lesslg distributed while cluster 3 was
consisted of five species viB,. (Melanobombus) rufofasciat®&mith, B. (Alpigenobombus) kashmirengisese,B.
(Orientalibombus) haemmorrhoidaliSmith, B. (Mendacibombus) himalayan&korikov andB. (Mendacibombus)
avinoviellusSkorikov. These species are moderately distributeétie sampling areas with narrow ecological raage
compared to cluster 1. These patterns reflectdingptex geographic history of the fauna in the ragio
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1. Introduction

The Northern Pakistan covers overall Northern Ar@as), Azad Jammu & Kashmir (AJK), the upper region
of North West Frontier Province (NWFP) including ittdl and some parts of the central and northegiores of
Pakistan and is endowed with a great variety ofafland fauna owing to its diverse array of altitudenfall and
climate. It is among the regions where the ealtidkgical wealth is most distinctive and rich (Malm et al., 2002).
Three famous mountain ranges viz., Himalayas, theakorum and the Hindukush which are one of thgekt
mountainous regions of the world extends over aa af 132700 kfand lies between 34 to 3650’ N and 7212 to
75°0" E (Hashmi and Shafiullah, 2003) give rise to aquei blend of habitats and biological communitiebefBh,
2000). This region represents one of the worlddolgically richest ecosystems. This is due to tkieegne altitudinal
differences and associated flora and fauna and amvim the world can such diversity be seen asis rtegion
(Anonymous, 1993).

Pollinators play a pivotal role in flowering plargproduction and fruit set for agricultural and dvplant
communities (Buchmann and Nabhan, 1996; Accort02@nd bumblebees provide a vital ecological serim this
regard (Sabir et al.,, 2007). In recent years mausnbdebee (Bombus) species have shown serious dsclim
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abundance and marked contractions in many parthefworld (Rasmont, 1995; Buchmann and Nabhan, ;1996
Westrich, 1996; Kevan and Phillips, 2001). Thers haen growing concern about the decline of napopllations of
several bumblebee species in many parts of thedveartl many researchers think that their populatésasexposed to
strong unfavourable pressure because of humanitestiyOsborne et al., 1991). This decline may d¢oéte in the
local extinction of species which has already bemorded in various parts of the world (Rasmong5t%Xevan and
Phillips, 2001). As the most distinctive and rietuial and floral wealth of earth is in northern iB@ so there is dire
need to study its fauna particularly the key grolike bumblebees which play a pivotal role in camation of
ecosystems (Corbet et al., 1991; Banaszak, 199%aBani, 1994; Porrini, 1999). The plight of ounrbblebee fauna
deserves particular attention because their lob$ae negative consequences for different habitatving to already
scarce information, knowing bumblebees is thuseexélly important to improve the pollination of owdtovated crops,
to restore native plants (Sabir et al., 2008) anevialuate the degree of deterioration of certeéa® So the main aim
of this study is to investigate the geographicadigras of bumblebees in northern Pakistan.

2. Materialsand methods

The studies on geographical distribution of bumééswere conducted in the northern Pakistan, duviog
consecutive years 2006 and 2007. Bumblebees warehssl for and caught when they landed on or affer leaving
the flowers with entomological handnet despite pthethods of sampling (Dafni, 1992) not only beeaitiss an easy
handling method but it also allows assessing theuency of specific flowers visited (Quaranta et2004). The data
were collected on the basis of altitudinal sucaessif forage plants and their associated bumbleliges bumblebees
were identified up to the species level by follogvilVilliams, 1991 while the plant material (flowersjc., was
identified with the help of available literaturet¢®art, 1982 and Malik and Farooq, 1984) and “Flof&akistan”
(series 1- 204) edited by S. I. Ali and E. Nasir.

Cluster analysis (CA) was used for grouping of dsgton the basis of spatial similarities (Kent &wker,
1992; Angeler et al.,, 2007; Sanchez-Carrillo et 2007 and Qadir et al., 2008). The distributiodata set was
subjected to CA to identify clusters of the samplaites indicating their similarity based on gegdpiaal similarities in
the study area. CA was performed on the presebsehae data of bumblebees studied at different lsagngites over
the whole period. Euclidean distances were chosemraeasure of similarity that uses analysis ofinae to evaluate
the distances between clusters, attempting to nieithe sum squares of any two clusters that cafiorineed at each
step (Kent and Coker, 1992 and Qadir et al., 2008).
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Figure 1. Sampling sites in the northern Pakistan.
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3. Results

It is evident (Table 1) that bumblebees of gemmmnbusin the northern Pakistan consist of 13 species
represented by 9 subgenera which are confineceiaria ranging from 2291 to 5344m above sea lavel)(

Table 1. Binary (presence/ absence) data of gBoosusn northern Pakistan.

Bumblebees Geographical Distribution

(Genus, Sub genus, Species) Hunza | Rama| Darkot Gilgit Nalta Doariah  SamggnSermik
B. ( Mendacibombus) avinoviell&korikov - - - + + “+ + -
B. (Mendacibombus) himalayan8g&orikov - - + - + + + -
B. (Mendacibombus) marussin8korikov + - + - + - - -
B. (Orientalibombus) haemmorrhoidafBsmith - - - - - + + -
B. (Subterraneobombus) melanubiepletier + + + + + - - +
B. (Alpigenobombus) kashmirenBisese + - + - - + + -
B. (Pyrobombus) subtypic&korikov - + + - + - - +
B. (Pyrobombus) birovogt - - + - - - - -
B. (Bombus) tunicatuSmith + + + + + + + +
B. (Bombus) lucorurhinnaeus - - + + + - - -
B. ( Sibricobombus) asiatiddorawitz + - + + + + + +
B. (Melanobombus) semenoviarglorikov + - + + + - - -
B. (Melanobombus) rufofasciat@snith + + + - - + + -

3.1 Distribution of Bumblebees

Cluster analysis (CA) performed on the bumblebdata set to evaluate geographical variations anddfeyent
sampling sites. CA grouped the sites into threenrgabgraphical groups. Cluster 1 comprised of ties $.e., Samgam
and Doarian. This is because of the fact that tei#es were located in the same ecological regmnkimalayan moist
temperate forest. Cluster 2 consists of Sermik Ratha showing similar patterns of occurrence of g&ambusas
both ecological regions (Dry temperate coniferond steppic forest and alpine dry steppe, respdgliagjoin there.
Cluster 3 represented by four sites which was éuritivided into two sub groups viz., Naltar, Gilgihd Darkot,
Hunza. Naltar and Gilgit both located in steppiefd and alpine dry steppe. Similarly sub groupkbgamunza belong
to same ecological region i.e., permanent snovinalmeadows and sub- alpine scrub.
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Figure 2. Dendrogram showing different clustersarhpling sites on the basis of abundance datanfsgmbusn northern
Pakistan.
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A total of 13 species of genlBombus(Table 1) were grouped in to three clusters (Rlgon the basis of
presence/ absence data. Cluster 1 was representefebies B. (Sibricobombus) asiaticklorawitz, B. (Bombus)
tunicatus Smith, B. (Pyrobombus) subtypicuSkorikov andB. (Subterraneobombus) melanuruspletier). Theses
species were more or less evenly distributed inpsiam sites and have wide ecological amplituBe (Pyrobombus)
biroi Vogt, B. (Bombus) lucoruniinnaeus,B. (Melanobombus) semenovian8korikov andB. (Mendacibombus)
marussinusSkorikov formed cluster 2. These species are leesly distributed while cluster 3 was consistedio¢
species viz.B. (Melanobombus) rufofasciat@nmith, B. (Alpigenobombus) kashmirensigese,B. (Orientalibombus)
haemmorrhoidalissmith,B. (Mendacibombus) himalayan8&orikov andB. (Mendacibombus) avinoviell@korikov.
These species are moderately distributed in thelsagnareas with narrow ecological range as conptreluster 1.
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Figure 3. Cluster analysis showing associationesfugBombusn northern Pakistan.

B..asi B. asiaticsMorawifz), B. tun B. tunicatusSmith), B. sub B. subtypicusSkorikov), B. mel B.
melanurusteptetier), B. birmt), B, Tuc @. TucorumTinrizasus), B. semB. semenovianus
Skorikov), BlugiarB. marussinusSkorRs)eB. ruf B. rufofasciatugbhidiphb. kasE. kashmirensigriese),
B. hae B. haemmorrhoidalisSmith), B. him B. himalayanusSkorikov) and B. aviE. avinoviellus
Skorikov)

4. Conclusions

The genusBombusLatreille belongs to the monotpic tribe Bombini fHgnoptera: Apidae), comprising 239
know species the world over (Williams, 1985, 1998. (Mendacibombus) avinovielluSkorikov and B.
(Mendacibombus) himalayanuSkorikov are west Himalayan species (Williams, I99B. (Mendacibombus)
marussinusSkorikov is a central Asian species also recordenh fPakistan and Kashmir (Williams, 1991)- the Hind
Kush (Reinig, 1940, Tkaig 1969) and the Pamir (Skorikov, 1910; Reinig, 1,%borikov, 1931).

B. (Orientalibombus) haemmorrhoidal&mnith is a Himalayan and South East Asian spdtigéams, 1991). It
is also known from Kashmir and Pakistan (Richad®29; Frison, 1933), Assam (Bingham, 1897, Richat®29),
south eastern Tibet (Wang, 1988), Sikkim (Frie€4,81 Richards, 1929, 1930; Frison 1935), DarjilBgngal (Friese,
1918; Richards, 1929; Frison, 1933, 1935), Nepath@®&ds, 1929; Frison, 1935; Tkalc1974b), Uttar Pradcsh
(Richards, 1929; Frison, 1935), Himachal Pradeshitt§ 1879; Richards, 1929; Frison, 1933, 1935gtvam (Tkald,
1968), Laos (Richards, 1929, Tk&ld968), Thailand (Sakagami & Yoshikawa, 1961; Tkall968); Burma (Frison,
1933, 1935, Skorikov, 1938; Tkalc1968, 1989), Yunnan (Wang, 1987).

B. (Subterraneobombus) melanuruspletier is a widespread, but primarily centradigk species (Williams,
1991) also known to occur from Pakistan (Frisor§5)9the Hindu Kush (Reinig, 1940; Richards, 19B4alci, 1969),
Kashmir, Xinjiang [Kunlun Shan] (Morawitz, 1886het Hindu Raj, Karakoram. Ladakh, Zanskar, Greatdtdya and
Pir Panjal ranges, in montane coniferous foreptnalscrub and steppe and in high, subtropical stosert (Williams,
1985), Tibet (Richards, 1928b, 1930; Wang, 1982)nlyblia (Pittioni, 1939; Skorikov, 1933a; BischafB36; Tkald,
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1974a), the Tien Shan (Skorikov, 1931; Bischoff3@9Panfilov, 1957), the Pamir (Skorikov, 1912, 19Reinig,
1930, 1934; Bischoff, 1931), Nepal (Tk&lc1974b), Sikkim (Richards, 1928b, 1930), Qinghllioawitz, 1886;
Skorikov, 1912; Panfilov, 1957; Tkadic 1961; Wang, 1982), Gansu (Bischoff, 1936), InMwngolia (Skorikov,
1933a), Shanxi (Yasumatsu, 1951), Caucasus (Skoril@81) and Turkey (Skorikov, 1931; Reinig, 1971).

B. (Alpigenobombus) kashmirengisTibetan species known from Kashmir- the Hindaj, Radakh, Zanskar.
Great Himalaya and Pir Panjal ranges (Williams,1)99ibet (Richards, 1930; Wang, 1982), Nepal (Tkall974b;
Gansu (Morawitz, 1880; Bischoff, 1936), Qinghai (fdwitz, 1886; Bischoff, 1936; Wang, 1982), Sich(&torawitz,
1890; Skorikov, 1933b; Wang, 1982), Guangxi (Wd§2).

B. (Pyrobombus) subtypici&korikov is a central Asian species (Williams, 1p91 is known from Kashmir
(Williams, 1985), the Hindu Kush (Reinig, 1934, D9Richards, 1951; Tkal¢ 1969), Pakistan (Tkail¢ 1989), the
Tien Shan (Morawitz, 1880; Skorikov, 1914, 1931{i¢fer, 1943) and the Pamir (Reinig, 1930, 1934; iRkur 1931).

B. (Pyrobombus) biroMogt is a central Asian species (Williams, 199190aknown from the Hindu Kush
(Reinig, 1934, 1940; Tkal¢ 1969), Kashmir- Hindu Raj, Ladakh, Zanskar, Grhdahalaya, Pir Panjal ranges, Mt.
Apharwat. Rumbak (Zanskar ranges), Panichar near &ud Tungri (Williams, 1985), the Tien Shan (Vo§911;
Skorikov, 1931; Kruger, 1943 and the Pamir (Cocket822; Reinig, 1930, 1934; Skorikov, 1931).

B. (Bombus) tunicatuSmith is a Himalayan species (Williams, 1991) &sown from Pakistan (Frison, 1933,
1935), Kashmir- southern side of the Great HimataRange, the Pir Panjal range, Jhelum valley wa¢ergVale of
Kashmir and the Kishanganga valley), Hindu Kushal@k 1969), Indian plains and Calcutta (Dover, 19Zkkim
(Bingham, 1897; Friese, 1918; Skorikov, 1933b),attPradesh (Bingham, 1897; Frison, 1935), Himaéhaldesh
(Friese, 1909; Cockerell, 1917; Frison, 1935) aepd (Tkald, 1974b).

B. (Bombus) lucorunkinnaeus is most widespread of all bumblebee spedigt it is not quite circumpolar
(Williams, 1991). It is recorded from Pakistan, Kasr- the Hindu Kush (Reinig, 1940), Hindu Raj, Ekoram ranges,
southern side of the Great Himalaya range, th&@®&mjal range, in the upper montane coniferous femed in subalpine
scrub (Williams, 1985), Nepal (Tkdlc 1974b), Sikkim (Friese, 1918), Tibet (Kriiger, 198958; Panfilov, 1957;
Wang, 1982, 1988), Yunnan (Wang, 1987), Sichuanr(§§ya982), Gansu (Bischoff, 1936; Kriiger, 1951, 89%n
central Asia its distribution reaches southwardsh® Tien Shan (Morawitz, 1880; Skorikov. 1931; ¢&ii, 1954;
Panfilov. 1957, 1981), the Pamir (Reinig, 1930, 4;98korikov, 1931; Kriiger, 1951, 1958; Panfilov819, Turkey
and the Caucasus (Kriiger, 1951; Panfilov, 1981Ras, 1984) to the Elburz (Rasmont, 1984) and femross the
northern U.S.S.R. (Kriger, 1951; Panfilov, 1981)Mongolia (Morawitz, 1880; Vogt, 1909; Kriiger, 1954958;
Tkalci, 1974a; Panfilov, 1981). Inner Mongolia (Reini@36; Panfilov, 1981; Wang, 1982), Heilongjiang (Kei,
1954, 1958), North Korea (Kin& Ito, 1987), Hokkaido in Japan (Tk&lc1962; Sakagami & Ishikawa, 1969) and
Kamchatka (Bischoff, 1930; Kriiger, 1951; Panfild81), Europe (Kriiger, 1951;¢ken. 1973; Alford, 1975;
Rasmont, 1984) and from Alaska almost to Hudson ®4liron, 1971).

B. (Sibricobombus) asiatiddlorawitz is a central Asian and Tibetan speciesli{@viis, 1991) also found in the
Hindu Kush (Reinig, 1940; Richards, 1951; TKald969), Kashmir- Hindu Raj, Karakoram, Ladakh atahskar
ranges and from across the Great Himalayan ramge tihe northern side to at least as far as Gumiiii@ivis, 1985),
Nepal (Tkal&, 1974a), Tibet (Richards, 1930; Wang, 1982), Mitiag(Vogt, 1909), the Altai (Skorikov, 1931), the
Tien Shan (Morawitz, 1875, 1880; Vogt, 1911; Skovik1931; Panfilov, 1957), the Pamir (Friese, 1934&inig, 1930,
1934; Skorikov, 1931), Qinghai (Bischoff, 1936; T&ia 1961; Wang, 1982) and Gansu (Bischoff, 1936).

B. (Melanobombus) semenovian8korikov is a central Asian species (Williams, 1p9t is known from
Pakistan (Frison, 1935) and Kashmir (Hindu Raj, dkaram, Ladakh, Zanskar, Great Himalaya rangess Dra
(Williams, 1991) and the Hindu Kush (Reinig, 19&ichards, 1951; Tkaig 1969).

B. (Melanobombus) rufofasciatu&mith is a peri- Tibetan and also know from Kashmiindu Raj, Great
Himalaya, Pir Panjal ranges, Wangal valley, Saagisfalley, Mt. Apharwat, Khilanmarg, Mt. Apharw#tishanganga
valley, Great Himalaya range and Batakush (Williarh891), Arunachat Pradesh (Friese, 1918), Uttadé&sh
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(Richards, 1928a, 1930) Sikkim (Bingham, 1897; $&je1918), Gansu (Morawitz, 1880; Bischoff, 193B)nghai
(Morawitz, 1886; Tkald, 1961; Wang, 1982), Tibet (Friese, 1918; Richat@®8a, 1930; Wang, 1982, 1988), Sichuan
(Morawitz, 1890; Wang, 1982) and Nepal (TKalt974b).

As the economy of the northern Pakistan, despiteigm is mainly based on subsistence production of
agricultural and horticultural crops in the formafmountain agricultural landscape. Farmers alwagate their fields
at the expense of forest cover and use a varietyathods to do so and burning is the most probabiéent way to
obtain pastures and land for crops (Sheikh, 2080¢h anthropogenic activities are continuously ritetating natural
resources such as reduction in vegetation covéorektation, intensive cropping and habitat fragtagon which not
only reduce the biodiversity but also a permanbrgdt for bumblebees’ fauna and their conservatvasent study
was the first effort to document the recent disttitn of bumblebees’ fauna keeping in view theinggrvation.
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