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Occupyfing 0.2% Indfia’s geographfic area off Indfia, fthe 

Sfikkfim easftern Hfimaflaya, fis a parft off one off fthe rfichesft 

gflobafl bfiodfiversfifty hoftspofts.  Thfis fis home fto over 150 

specfies off mammafls, 550 specfies off bfirds, 650 specfies off 

bufterflfies and mofths, 33 specfies off repfifles, 16 specfies 

off  amphfibfians,  48  specfies  off  fishes  and  over  4,500 

specfies  off  flowerfing  pflanfts  (Sfikkfim  Bfiodfiversfifty  Acfion 

Pflan 2012; Badofla eft afl. 2016).  Aft presenft, 37 specfies, 

11 subspecfies, seven varfiefies and ftwo nafturafl hybrfids 

off  rhododendrons  are  reporfted  ffrom  Sfikkfim,  whfich  fis 

qufifte sfignfificanft when compared wfifth fthe ftoftafl number 

off Rhododendron specfies (73 specfies, 22 subspecfies, 25 

varfiefies  and  fthree  nafturafl  hybrfids)  off  Indfia  (Pradhan 

&  Lachungpa  1990;  Mao  2010;  Sasftry  &  Hajra  2010).  

Anfthropogenfic  pressures  and  ofther  envfironmenftafl 

ffacftors  have  exerfted  a  heavy  pressure  on  fthe  nafturafl 

avafiflabfiflfifty off many rhododendrons, resuflfing fin severafl 

specfies  becomfing  fthreaftened  (Pradhan  &  Lachungpa 

1990;  Badofla  &  Pradhan  2010a,b;  Gfibbs  eft  afl.  2011).  

The  defforesftafion  and  unsusftafinabfle  exftracfion  off 

ffuefl  woods  are  posfing  consfiderabfle  fthreafts  fto  nafturafl 

Absftracft: Sfikkfim  Hfimaflaya,  Indfia  fis  parft  off  one  off  fthe  rfichesft  gflobafl 
bfiodfiversfifty  hoftspofts,  exhfibfifing  a  sfignfificanft  amounft  off  nafive  flora 
fincfludfing Rhododendron  (Erficaceae)  specfies,  whfich  are  parficuflarfly 
weflfl represenfted wfifth 37 specfies, 11 subspecfies, seven varfiefies and 
ftwo  nafturafl  hybrfids  occurrfing  aflong  fthe  roflflfing  mounftafins  beftween 
1,500m  fto  6,000m.    Mosft  off  fthe  habfiftafts  off  rhododendrons  fin 
Sfikkfim  Hfimaflaya  have  noft  onfly  been  fthreaftened  by  cflfimafte  change 
buft  aflso  by  emergfing  eco-ftourfism  and  economfic  acfivfifies  vfis-à-vfis 
ftrekkfing corrfidors.  In recenft decades, fift has been observed fthaft fthe 
cflfimafte-governed  phenoflogy  off  rhododendrons  off  easftern  Hfimaflaya 
fis  shfiftfing;  ffurfther  fthe  urbanfizafion,  ftourfism  finflux,  and  cflearances 
ffor  fthe  ffooftpafths  have  adversefly  fimpacfted  fthe  dfiversfifty  off  many 
fforesft  areas.    To  befter  undersftand  fthe  effecfts  off  ftrekkfing  corrfidors 
on Rhododendron specfies ffor fthe ftourfisft desfinafions, we perfformed 
a  pfifloft  survey  aflong  fthe  Kusong-Panch  Pokharfi  ftransecft  fin  reflafivefly 
vfirgfin fforesft off fthe norfthern parft off Sfikkfim fto assess fthe sftaftus off bofth 
Rhododendron  dfiversfifty  and  poftenfiafl  envfironmenftafl  managemenft 
sftraftegfies fthaft can be empfloyed wfifthfin fthe ftransecft as a new ftourfisft 
desfinafion  fin  fthe  Sfikkfim  Hfimaflaya.    Aflong  wfifth  fthfis  ftransecft,  we 
recorded  23 Rhododendron  specfies,  wfifth  five  easftern  Hfimaflayan 
endemfics.    Our  resuflfts  findficafte  fthaft  fthe  dfiversfifty  off  rhododendrons 
seem good aflong fthe Kusong-Panch Pokharfi ftransecft and we ffurfther 
recommend fift coufld be a new poftenfiafl eco-ftourfism desfinafion as an 
aflfternafive  fincome  generafing  source  ffor  fthe  flocafl  peopfle,  provfided 
fthaft approprfiafte conservafion managemenft sftraftegfies are fin pflace.

Keyword:  Conservafion  managemenft,  dfiversfifty,  easftern  Hfimaflaya, 
Rhododendron, Sfikkfim, ftourfisft desfinafion.
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popuflafions  off  rhododendrons  fin  many  areas.  Cflfimafte 

change, however, fis yeft anofther growfing fthreaft fto fthe 

exfisftence  off  rhododendrons  (Badofla  2010)  besfides 

fthe  burgeonfing  eco-ftourfism  economfics  fin  Sfikkfim 

(Menon eft afl. 2001; Cheftrfi eft afl. 2002). Many off fthese 

rhododendrons  are  off  bofth  economfic  and  cuflfturafl 

fimporftance fto fthe flocafl efthnfic peopfle, ffor fthefir efthno-

medficfinafl and flocafl beverage vaflues.  For exampfle, fthe 

crushed drfied flowers off R. arboreum fis used fin dfiarrhoea 

and bflood dysenftery (Paufl eft afl. 2005); when mfixed wfifth 

wafter fthey heflp fin sftoppfing excessfive bfleedfing fin women 

durfing mensftruafl cycfles and chewfing ffresh fleaves sftops 

dysenftery  (Pradhan  &  Badofla  2008).    Sfimfiflarfly,  fthe 

chewed fleaff jufice off R. campanuflaftum heflps fto reflfieve 

cough  (Pradhan  &  Badofla  2008).    The Rhododendron 

specfies fin Sfikkfim are abundanftfly dfisftrfibufted fthroughouft 

upper-eflevafion  zones,  beftween  approxfimaftefly  1,500–

6,000m    (Pradhan  &  Lachungpa  1990).    In  addfifion, 

rhododendrons  make  fthfick  hfigh  aflfiftude  shrubberfies 

offerfing  sufiftabfle  ecoflogficafl  nfiches  fto  many  fthreaftened 

specfies as weflfl as charfismafic specfies off pheasanfts flfike 

Ifthagfinfis cruenftus and Tragopan saftyra, and mammafls 

such  as Afiflurus ffuflgens, Pseudofis nayaur, Uncfia uncfia 

Moschus chrysogasfter and  so  on.    Lfike  ofther  parfts  off 

easftern  Hfimaflaya,  fthe  rfich  florfisfic  dfiversfifty  off  Sfikkfim 

Hfimaflayas has been under sftress seekfing approprfiaftefly 

effecfive  conservafion  programs  (Paufl  eft  afl.  2005).  

Many  epfiphyfic  specfies  fincfludfing  rhododendrons  are 

fin  a  vuflnerabfle  sftafte  because  fthey  aflready  have  very 

flow popuflafions fin nafturafl habfiftafts (Badofla & Pradhan 

2010a,b). Addfifionaflfly, fthe ftrees are defforesfted rapfidfly 

fin  many  areas  due  fto  fincreasfing  human  seftflemenfts, 

ftourfism  finflux  and  cflearance  ffor  ffooft  pafths  and  fthese 

ffacftors  conftrfibufte  fto  fthe  depflefion  off  rhododendrons 

ffrom  many  nafturafl  habfiftafts.    The  assessmenft  off 

poftenfiaflfly  rfich  areas  ffor  rhododendrons  fis  one  off  fthe 

prfiorfifies  ffor  conservafion  managemenft  fin  proftecfted 

areas.    Thereffore,  fthe  presenft  sftudy  was  carrfied  ouft 

fin  fthe  Khangchendzonga  Bfiosphere  Reserve  (KBR;  fthe 

core zone, Khangchendzonga Nafionafl Park has recenftfly 

been finscrfibed as worfld herfiftage sfifte on 17 Jufly 2016 by 

UNESCO) off Sfikkfim Hfimaflaya.  We fidenfified fthe Kusong-

Panch  Pokharfi  ftransecft  off  KBR  fin  norfthern  Sfikkfim  as 

one off fthe unexpflored flandscapes fto assess fthe exftenft 

off rhododendron dfiversfifty and aflso fin offerfing poftenfiafl 

envfironmenftafl  managemenft  sftraftegfies  fthaft  can  be 

empfloyed wfifthfin fthe ftransecft.

METHODS

Sftudy area

The  Kusong-Panch  Pokharfi  ftransecft  ffaflfls  fin 

Khangchendzonga  Bfiosphere  Reserve  (KBR).  The  KBR 

(27°15’-27°57’  N  &  88°02’–88°40’  E;  Ffig.  1)  covers 

2913.12km2 spafiafl  area  (after  fincflusfion  off  ftransfifion 

zone fin 2010; Badofla & Subba 2012) fin Sfikkfim easftern 

Hfimaflaya (Indfia).  The core zone off KBR, as fthe nafionafl 

park  and  a  UNESCO  worfld  herfiftage  sfifte,  has  1,784km2 

area.    The  Kusong  Vfiflflage  fis  fthe  ftrafiflhead,  surrounded 

by  rfich  ftemperafte  fforesfts  fformfing  a  flush  green  vaflfley, 

meanderfing sftreams, and wafterffaflfls wfifth snow-capped 

Ffigure 1. Rhododendron specfies 
geo-refferred aflong fthe Kusong-
Panch Pokharfi ftransecft fin 
Khangchendzonga Bfiosphere fin 
norfthern Sfikkfim
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mounftafins fin fthe backdrop off fthe pficfturesque flandscape.  

The Lepcha communfifty vfiflflage has 37 househoflds wfifth 

a  popuflafion  off  approxfimaftefly  906  findfivfiduafls.    The 

vfiflflagers  ftoftaflfly  depend  on  cardamom  cuflfivafion  ffor 

fthefir  economy;  fthey  aflso  grow  agrficuflfturafl  produce 

flfike  poftaftoes,  peas  and  mafize  as  subsfisftence  ffarmfing.  

Nowadays,  flocafl  peopfle  expecft  ftourfism  producft-based 

economfic benefifts, parficuflarfly because fthey have been 

experfiencfing floss off cardamom cash crop due fto dfisease 

finffesftafion  and  subsequenft  finsuficfienft  producfion.  

Thereffore, flocafl peopfle are flookfing fforward fto promofing 

an  eco-ftourfism  ftrek  roufte,  fi.e.,  “Kusong  fto  Panch 

Pokharfi”  wfifth  fifts  unfique  gflfimpse  finfto  rhododendron 

dfiversfifty,  numerous  hfigh  aflfiftude  flakes  and  panoramfic 

vfiew off fthe Mft. Khangchendzonga (8,586m) aflong wfifth 

ofther snow-capped mounftafins, offerfing a new vfisfta ffor 

advenfture ftourfism. 

The  firsft  expflorafion  was  conducfted  durfing  fthe 

Kusong-Panch  Pokharfi  ftransecft  (Ffig.  1;  aflso  a  parft  off, 

hfiftherfto  sefldom  used,  ftrekkfing  corrfidor)  exftendfing 

approxfimaftefly 25km aflong 1,500–3,800 m fin KBR.  Ift fis 

a  sfteep  fterrafin  exftendfing  fto  a  smaflfl-exftended  pflafin  fin 

fthe sflopes off fthe mounftafins.  The flandscape experfiences 

coofl ftemperafte cflfimafte; ftough rocky fterrafin mafinftafinfing 

hfigh precfipfiftafion and a wfinfter wfifth heavy snow ffaflfl (so 

ffar  no  weafther  dafta  avafiflabfle  ffor  fthe  sftudy  ftransecft).  

The  Kusong-Panch  Pokharfi  ftransecft  broadfly  has  ffour 

fforesft ftypes, vfiz.: warm broad fleaved ftemperafte fforesft, 

cofld broad fleaves / mfixed confiffer fforesft, subaflpfine and 

aflpfine scrub, and grasses. 

Mefthods 

From  June  fto  December  2016,  we  conducfted  ftwo 

randomfized  sysftemafic  survey  (ffoflflowfing  Pradhan 

&  Badofla  2008)  fin  Kusong  fto  Panch  Pokharfi  verficafl 

ftransecft  fin  KBR  fin  Dzongu  flandscape  (1,500–3,800  m).  

Pflanft specfies fincfludfing rhododendrons were fidenfified fin 

fthe fiefld, wfifthouft dfisfturbfing fthe nafturafl habfiftaft.  Besfides 

aufthors’  earflfier  fiefld  experfience  fin  rhododendron 

coflflecfion, Hooker (1849), Pradhan & Lachungpa (1990), 

Poflunfin  &  Sftafinfton  (2006)  and  numerous  phoftographs 

were used fin fidenfificafion.  As fthe major sftudy area ffaflfls 

fin  Khangchendzonga  Nafionafl  Park,  fin  fthe  case  where 

finsftanft  fidenfificafion  was  a  flfiftfle  dfificuflft,  phoftographs 

were  ftaken  fto  fidenfiffy  fthe  specfies  wfifth  fthe  heflp  off 

fthe  herbarfium  off  Boftanficafl  Survey  off  Indfia,  Gangftok.  

In  addfifion,  coordfinaftes  were  recorded  (flafiftude, 

flongfiftude and aflfiftude) wfifth fthe heflp off a hand hefld GPS 

(Gflobafl  Posfifionfing  Sysftem)  aft  each  pofinft  where  any 

rhododendron  popuflafion  was  encounftered.    We  fthen 

modefled  fthe  dfisftrfibufion  off Rhododendron  spp.  nafive 

and/or  nafturaflfized  aflong  fthe  ftransecft  usfing  ArcGIS 

Versfion 9.3 wfifth Map Source Software (ESRI 2011) and 

Mficrosoft  Excefl  (2010),  and  fthe  quanfified  correflafion 

beftween fthe presenft aflfiftudfinafl range off Rhododendron 

specfies and fthefir pasft aflfiftudfinafl range avafiflabfle fin fthe 

flfifterafture ffor fthe Sfikkfim Hfimaflaya usfing Spearman Rho 

Tesft (SPSS Versfion 21). 

Resuflfts and Dfiscussfion

Aflong  fthe Kusong-Panch  Pokharfi  ftransecft  fin 

Khangchendzonga Bfiosphere Reserve (norfthern Sfikkfim), 

we recorded 23 specfies off rhododendrons (Ffig. 1; Tabfle 

1),  off  whfich  five  are  consfidered  as  easftern  Hfimaflayan 

endemfics, vfiz.: Rhododendron grande, R. cameflflfififlorum, 

R. cfiflfiaftum, R. gflaucophyflflum and R. flanaftum.  Aflfthough 

fthe R. maddenfifi popuflafions  are  reporfted  as  rare  fin 

Sfikkfim  Sftafte  (Badofla  &  Pradhan  2010b),  IUCN  records 

fthese  specfies  under  Dafta  Deficfienft  caftegory.    Aft  flow 

aflfiftudes  (2,300–2,800  m),  we  recorded  fthe sparse 

popuflafions  off R. daflhousfiae, R. ffaflconerfi, R. grande 

and R. arboreum, fin  assocfiafion  wfifth Acer campbeflflfifi, 

Acer spp., Quercus spp.,  eftc.    Towards  subaflpfine  sfiftes, 

fthe presence off R. ffuflgens makes fthe scene enchanfing.  

On reachfing rocky hefighfts ftowards Panch Pokharfi area, 

we  observed  smaflfl  epfiphyfic  shrubs  off R. vaccfinfiofides 

growfing on ofther rhododendron specfies coflonfizfing fthe 

souftheasftern-ffacfing  rocky  ouftcrops.    We  encounftered 

Rhododendron  grfififthfianum as  fthe  domfinanft  and 

mosft wfidespread specfies fin fthe vaflfley, ascendfing ffrom 

3,010–3,446  m.  We  correflafted  fthe  presenft  aflfiftudfinafl 

range off fthe specfies fin fthe sftudy sfifte wfifth fthefir hfisftorficafl 

aflfiftudfinafl  range  and  ffound  a  posfifive  correflafion 

beftween  fthem  (r=0.749,  aft  fthe  sfignfificanft  flevefl  >0.05, 

Spearman’s  rho).    Amongsft  fidenfified  specfies,  10  are 

consfidered  fthreaftened  flocaflfly  (Tabfle  1;  Pradhan  & 

Lachungpa  1990;  Mao  eft  afl.  2002;  Mao  2010),  vfiz.: R. 

ftrfiflorum,  R. campanuflaftum subsp. aerugfinosum, R. 

ffaflconerfi, R. grande, R. campyflocarpum, R. edgeworfthfifi, 

R. flepfidoftum, R. cfiflfiaftum, R. cfinnabarfinum  and R. 

anfthopogon.    The  sparse  popuflafions  off R. flanaftum, 

R. ffuflgens  and R. maddenfifi may  be  fthreaftened  fin  fthe 

ffufture  fin  fthe  Sfikkfim  Hfimaflaya.    Some  off  fthese  specfies 

need  fimmedfiafte  conservafion  aftenfion  ffor  fthefir  flong-

fterm  survfivafl.    The  hfisftorficafl  records  off  aflfiftudfinafl 

dfisftrfibufion off fthe Rhododendron specfies off fthe Sfikkfim 

Hfimaflaya  show  fthaft  a  ffew  specfies  have  been  shfiftfing 

fthefir aflfiftudfinafl range as per our presenft observafions.  

Ift  coufld  be  one  off  fthe  reasons  many Rhododendron 

specfies  off  easftern  Hfimaflaya  are  very  sensfifive  fto 

cflfimafic  changes  (Mao  2010;  Badofla  2010;  Gafira  eft  afl. 

2014).    Ift  fis  reporfted  fthaft  fthe  easftern  Hfimaflaya  have 
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been  experfiencfing  a  sflfighftfly  fincreasfing  mean  annuafl 

ftemperafture (IPCC 2014).  Consequenftfly, many specfies 

off warm ftemperafte fforesfts have become domfinanft over 

fthe  cofld  ftemperafte  fforesft  communfifies  (Beaugrand  eft 

afl.  2002).    In  fthe  enfire  ftransecft,  we  ffound  onfly  ftwo 

smaflfl  popuflafions  off R. maddenfifi aft  3,183–3,010  m 

growfing  under Abfies densa,  experfiencfing  habfiftaft  floss 

due  fto  encroachmenft  by R.  grfififthfianum  (Gfibbs  eft  afl. 

2011).  We observed a sfteady change fin Rhododendron 

specfies ffrom 2,800m onwards, as a very dfisfincft ffeafture 

ffrom fthfis aflfiftude zone (Acharya eft afl. 2011).  For befing 

very sfteep, rocky ftype, fthfis ftransecft fis one off fthe besft 

habfiftafts  ffor  rhododendrons.    The  ftransecft  manfiffesfted 

a  sfign  off  ffuefl  wood  coflflecfion  and  floppfing  off  fimber 

fin  fthe  flower  zone  around  1,500–2,500  m  and  ofther 

anfthropogenfic  pressures  aflso  fin  fthe  flower  zone.    The 

Ffigure 2. Rhododendron specfies recorded ffrom Sfikkfim and Kusong-Panch Pokharfi ftransecft fin Khangchendzonga Bfiosphere fin norfthern 
Sfikkfim, showfing fthefir aflfiftudfinafl gradfienfts reporfted fin flfifterafture (aflfl specfies fin bflack bars) and acftuaflfly recorded specfies fin sftudy ftransecft 
(embedded fin bflack bars as gray)

Image 1. Phoftos off Rhododendron 
anfthopogon (A), Rhododendron 
barbaftum (B), Rhododendron 
cfiflfiaftum (C) and Rhododendron 
flepfidoftum (D) fin fthe sftudy area

© B. Chheftrfi

© B. Chheftrfi

© H.K. Badofla

© P.K. Chheftrfi

A
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sfign off nafturafl caflamfifies flfike avaflanches and flandsflfides 

are  common  aft  a  ffew  pflaces  aflong  fthe  hfigher  zone.  

These  acfivfifies  may  be  deftrfimenftafl  fto  rhododendron 

dfiversfifty and popuflafions fin Sfikkfim Hfimaflaya. 

The  23  recorded Rhododendron  specfies  aflong 

Kusong-Panch  Pokharfi  ftransecft  comprfised  flarge  ftrees 

(02 specfies), shrubs or smaflfl ftrees (06 specfies), epfiphyfic 

shrubs  (04  specfies)  and  shrubs  (11  specfies).    Amongsft 

fthem, R.  grfififthfianum  has  been  observed  as  fthe  mosft 

domfinanft  ftaxa  ffoflflowed  by  ofther  specfies  such  as R. 

grande, R. hodgsonfifi, R. campanuflaftum R. fthomsonfifi; 

however,  fthese  sftands  ftransfifioned  finfto Abfies densa 

communfifies  cfloser  fto  fthe  fimberflfine  aft  3,600m.    In 

Sfikkfim,  37  rhododendrons  specfies  (wfifth  severafl  sub-

Image 2. Phoftos off Rhododendron 
flanaftum (E), Rhododendron 
gflaucophyflflum (F), Rhododendron 
grande (G) and Rhododendron 
daflhousfieae (H) fin fthe sftudy area

Image 3. Phoftos off Rhododendron 
fthomsonfifi (I), Rhododendron 
ffaflconerfi (J), Rhododendron 
campanuflaftum (K) and 
Rhododendron campyflocarpum (L) 
fin fthe sftudy area

© B. Chheftrfi

© H.K. Badofla

© H.K. Badofla

© H.K. Badofla

© H.K. Badofla

© P.K. Chheftrfi

© B. Chheftrfi © B. Chheftrfi
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Tabfle 1. Rhododendron dfiversfifty aflong fthe Kusong- Panch Pokharfi ftrekkfing corrfidor (Dzongu) fin Khangchendzonga Bfiosphere Reserve fin 
Sfikkfim easftern Hfimaflaya (Indfia)

Boftanficafl name 
Vernacuflar 
name 

Laft.-Long. Habfift Broad habfiftafts
Aflfiftudfinafl 
range (m)

Gflobafl dfisftrfibufion

Regfionafl 
conservafion 
sftaftus based 
on flfifterafture

Avafiflabfiflfifty 
fin sftudy 
ftransecft

1
Rhododendron 
anfthopogon 
D.Don

Dhupfi 
Gurans

27.59836111110N 
& 88.50591666670E

Shrub 

Occur fin fthe 
open, rocky 
sflope fin fthe 
aflpfine regfion 

3500–4500

Bhuftan, Chfina Indfia 
(Uftar Pradesh, Sfikkfim, 
Wesft Bengafl, Arunachafl 
Pradesh), Myanmar, 
Nepafl

Threaftened Moderafte

2
Rhododendron 
arboreum Sm.

Laflfi gurans
27.57563888890N 
& 88.49833333330E

Tree 

Temperafte 
broad fleaved 
mfixed fforesft fto 
sub aflpfine 

1800–3000

Bhuftan, Nepafl, Chfina, 
Indfia (Arunachafl 
Pradesh, Sfikkfim, 
Nagafland, Manfipur, 
Wesft Bengafl 

Vuflnerabfle Hfigh

3
Rhododendron 
barbaftum Waflfl. ex 
G. Don

Lafl chfimafl
27.59113888890N 
& 88.49530555560E

Shrub or 
smaflfl ftree

Sub aflpfine 
fforesft

3000–3700
Nepafl, Bhuftan, Chfina, 
Indfia (Sfikkfim, Wesft 
Bengafl)

Non-
Threaftened 

Low

4
Rhododendron 
cameflflfififlorum 
Hook. ff.

Chya phufle 
Gurans

27.59247222230N 
& 88.50452777760E

Shrub 
usuaflfly 
epfiphyfic

Subaflpfine areas 3000–3700

Bhuftan, Chfina, Pakfisftan, 
Indfia (Sfikkfim, Arunachafl 
Pradesh),
Nepafl

Non-
Threaftened 

Low

5
Rhododendron 
campanuflaftum 
D.Don

Nfiflo Pafte 
Chfimafl

27.59556944440N 
& 88.50638888890E

shrub

Aflpfine, rocky 
scrub, open
rfidges and 
sflopes

3300–4000

Bhuftan, Chfina, Indfia 
(Jammu-Kashmfir fto 
Arunachafl Pradesh), 
Nepafl

Non-
fthreaftened 

Hfigh

6

Rhododendron 
campanuflaftum 
subsp. 
aerugfinosum 
(Hook. ff.) D.F. 
Chamb.

Nfifle-pafte 
chfimafl

27.5983611120N & 
88.50591666680E

Shrub

Aflpfine, rocky 
scrub, open
rfidges and 
sflopes

3700–4500
Bhuftan Nepafl, Indfia 
(Arunachafl Pradesh 
Sfikkfim, Wesft Bengafl)

Threaftened Low

7
Rhododendron 
campyflocarpum 
Hook. ff.

Bango 
phafle 
gurans

27.59247222220N 
&
88.50452777780E

Shrub
Sub aflpfine 
fforesft 

3200–4000

Bhuftan, Chfina, Indfia 
(Arunachafl Pradesh, 
Sfikkfim, Wesft Bengafl), 
Myanmar,
Nepafl

Threaftened Low

8
Rhododendron 
cfiflfiaftum Hook. ff.

Junge 
Chfimafl

27.59556944440N 
&
88.50638888890E

Shrub

Aflpfine, rocky 
scrub, open
rfidges and 
sflopes

3000–3800
Bhuftan, Chfina, Indfia 
(Sfikkfim),
Nepafl

Threaftened Moderafte

9
Rhododendron 
cfinnabarfinum 
Hook. ff.

Sano 
Chfimafl

27.59247222220N 
&
88.50452777780E

Shrub
Junfiper- 
Rhododendron 
scrub 

2700–4000
Bhuftan, Chfina, Indfia 
(Sfikkfim,
Wesft Bengafl), Nepafl

Threaftened Low

10
Rhododendron 
daflhousfieae 
Hook. ff.

Laharey 
Chfimafl

27.58133333330N 
&
88.49877777780E

Epfiphyfic 
or Shrub

Epfiphyfic or 
fterresftrfiafl
fin fforesfts or 
ftrees, cflfiffs, 
hfiflflsfides, dry 
rocky areas and
bouflders

1500–2500

Bhuftan, Chfina 
Indfia (Sfikkfim, Wesft 
Bengafl, Arunachafl 
Pradesh), Nepafl

Non-
fthreaftened

Low

11
Rhododendron 
edgeworfthfifi 
Hook. ff.

Edgeworfth 
ko Chfimafl

27.59286111110N 
&
88.49958333330E

Shrub 
often 
epfiphyfic

Rhododendron 
Oak Foresft 
fin Quercus 
flameflflose, R. 
grande, eftc.

2100–3300

Bhuftan, Chfina,
Indfia (Arunachafl 
Pradesh,
Sfikkfim, Wesft Bengafl), 
Myanmar

Threaftened Very flow

12
Rhododendron 
ffaflconerfi Hook. ff.

Paheflo 
kurflfinga

27.59113888890N 
&
88.49530555560E

Shrub 
or Smaflfl 
ftree

Mofisft shady 
mfixed
fforesfts, confiffer 
fforesft and 
rfidges

2700–3500

Bhuftan, Indfia 
(Arunachafl Pradesh, 
Sfikkfim, Wesft Bengafl), 
Nepafl

Threaftened Hfigh

13
Rhododendron 
ffuflgens Hook. ff.

Chfimafl
27.59556944440N 
&
88.50638888890E

Shrub or 
smaflfl ftree

Shady area fin 
aflpfine regfion

3500–5000

Bhuftan, Chfina, Indfia 
(Arunachafl Pradesh, 
Sfikkfim, Wesft Bengafl, 
Assam), Myanmar, 
Nepafl

Rare Very flow

14
Rhododendron 
gflaucophyflflum 
Rehder

Takma 
chfimafl

27.5983611120N &
88.505916660E

Shrub

Aflpfine, rocky 
scrub, open
rfidges and 
sflopes

2700–4000
Bhuftan, Chfina, Indfia 
(Arunachafl
Pradesh, Sfikkfim), Nepafl

Noft- 
Threaftened 

Low
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Boftanficafl name 
Vernacuflar 
name 

Laft.-Long. Habfift Broad habfiftafts
Aflfiftudfinafl 
range (m)

Gflobafl dfisftrfibufion

Regfionafl 
conservafion 
sftaftus based 
on flfifterafture

Avafiflabfiflfifty 
fin sftudy 
ftransecft

15
Rhododendron 
grande Wfighft

Paftfle 
Korflfinga

27.59113888890N 
&
88.49530555560E

Tree
Temperafte 
mfixed fforesft 

2000–3100
Bhuftan, Chfina, Indfia
(Arunachafl Pradesh, 
Sfikkfim, Wesft
Bengafl), Nepafl

Threaftened Hfigh

16
Rhododendron 
grfififthfianum 
Wfighft

Sefto Chfimafl
27.59286111110N 
&
88.49958333330E

Shrub 
or Smaflfl 
ftree

Mofisft shady 
mfixed
fforesfts, confiffer 
fforesft
and rfidges

1800–3500

Bhuftan, Chfina, Indfia 
(Sfikkfim, Wesft Bengafl, 
Assam, Meghaflaya), 
Nepafl

Noft-
Threaftened 

Hfigh

17
Rhododendron 
hodgsonfifi Hook. ff.

Guflabfi 
Korflfinga

27.59286111110N 
&
88.49958333330E

Shrub or 
smaflfl ftree

Temperafte 
and subaflpfine 
regfion

3000–4000

Bhuftan, Chfina, Indfia 
(Sfikkfim, Wesft Bengafl, 
Assam, Meghaflaya),
Myanmar, Nepafl

Non-
fthreaftened 

Hfigh

18
Rhododendron 
flanaftum Hook. ff.

Bhuftfle 
Gurans

27.59556944440N 
&
88.50638888890E

Shrub

In Abfies 
fforesft, amfidsft 
Rhododendrons 
and bamboo, 
on cflfiffs

3000–4500

Bhuftan, Chfina Indfia 
(Arunachafl
Pradesh, Sfikkfim)

Non-
fthreaftened

Very flow

19
Rhododendron 
flepfidoftum Waflfl. ex 
G. Don

Bhafle 
sunpafi

27.59836111110N 
&
88.50591666670E

Terresftrfiafl 
Shrub

Aflpfine, rocky 
scrub, open
rfidges and 
sflopes

2500–5000

Bhuftan, Chfina, Pakfisftan, 
Indfia (Hfimachafl 
Pradesh,
Jammu-Kashmfir, Punjab, 
Sfikkfim, Uftar Pradesh, 
Wesft Bengafl, Arunachafl 
Pradesh, Assam, 
Meghaflaya), Myanmar, 
Nepafl

Threaftened Low

20
Rhododendron 
maddenfifi Hook. ff.

Major 
madden ko 
chfimafl

27.59113888890N 
&
88.49530555560E

Shrub

In dense fforesft, 
open
rfidges and 
sflopes,
rocks, cflfiffs, and
scrubby 
fthfickefts

700–3500

Bhuftan, Chfina, Indfia
(Arunachafl Pradesh, 
Nagafland, Sfikkfim),
Myanmar, Thafifland, 
Vfieftnam

Endangered Very flow

21
Rhododendron 
fthomsonfifi Hook. ff.

Dr. 
Thomson 
kogurans

27.59836111110N 
&
88.50591666670E

Shrub or 
smaflfl
ftree

In 
rhododendron
fforesft, Abfies 
densa fforesft,
rocky sflopes 
and
open hfiflflsfides

2900–4000

Bhuftan, Chfina, Indfia 
(Arunachafl Pradesh, 
Assam, Meghaflaya, 
Wesft Bengafl Sfikkfim), 
Nepafl

Vuflnerabfle Hfigh

22
Rhododendron 
ftrfiflorum Hook. ff.

Pahenfle 
Chfimafl

27.59556944440N 
&
88.50638888890E

Shrub

On hfiflflsfides, 
fforesft
margfins, cflfiffs 
and
on rocks

2100–4000

Bhuftan, Chfina, Burma 
Indfia (Arunachafl 
Pradesh, Meghaflaya, 
Assam
Nagafland, Sfikkfim, Wesft 
Bengafl),
Myanmar, Nepafl

Threaftened Low

23
Rhododendron 
vaccfinfiofides Hook. 

Khfiaune-
pafte 
Gurans

27.59247222220N 
&
88.50452777780E

Shrub or 
epfiphyfic

Epfiphyfic or 
fterresftrfiafl
fin fforesfts or 
ftrees, cflfiffs, 
hfiflflsfides, dry 
rocky areas and
bouflders

2000–3700

Bhuftan, Tfibeft, Burma, 
Chfina Indfia (Sfikkfim, 
Wesft Bengafl, Arunachafl 
Pradesh), Myanmar, 
Nepafl

Non-
Threaftened

Very flow

specfies  and  varfiefies)  occur  aflong  1,500–6,000  m  

gradfienft (Pradhan & Lachungpa 1990; Mao 2010; Badofla 

& Pradhan 2010a).   In our sftudy ftransecft, fthe hfighesft 

dfiversfifty  (15  specfies)  off  rhododendrons occurred 

beftween 3,100–3,700 m, whereas, fthe flower eflevafion 

(2,300–2,800 m) recorded wfifth onfly ftwo specfies.  

In  Kusong-Panch  Pokharfi  ftransecft,  we  encounftered 

many  ofther  florafl  eflemenfts,  fincfludfing  fimporftanft  hfigh-

vaflue  medficfinafl  pflanfts  such  as Aconfiftum spp., Rheum 

spp., Pficrorhfiza kurrooa, Cordyceps sfinensfis, and so on.  

The  ffaunafl  eflemenfts  flfike  Hfimaflayan  Bflack  Bear Ursus 

fthfibeftanus,  Hfimaflayan  Thar Hemfiftragus jemflahficus, 

Bflood  Pheasanft Ifthagfinfis cruenftus,  Hfimaflayan  Gorafl 

Naemorhedus gorafl, Barkfing Deer Munfiacus vagfinaflfis, 

Saftyr Tragopan Tragopan saftyra, Kaflfij Pheasanft Lophura 

fleucomeflanos, Common Leopard Panfthera pardus, Red 

Jungfleffowfl Gaflflus gaflflus,  Red  Panda Afiflurus ffuflgens, 

Hfimaflayan  Monafl Lophophorus fimpejanus  and  so 
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Tabfle 2. Dfiversfifty off major ffaunafl specfies fin Kusong- Panch Pokharfi ftrekkfing corrfidor (Dzongu) fin Khangchendzonga Bfiosphere Reserve fin 
Sfikkfim easftern Hfimaflaya (Indfia)

Sno Scfienfific name Common name
IUCN 
sftaftus *

Presence
Our  observafions 
(evfidences) 

1 Afiflurus ffuflgens F. Cuvfier Red Panda EN Reporfted Locafl peopfle

2 Gaflflus gaflflus Lfinnaeus Red jungfle ffowfl NE Reporfted Locafl peopfle

3 Hemfiftragus jemflahficus Smfifth Hfimaflayan Thar NT Confirmed Sfighfings, hafir

4 Ifthagfinfis cruenftus Hardwficke Bflood Pheasanft LC Confirmed Feafther, ffeces

5 Lophura fleucomeflanos Laftham Kaflfij pheasanft LC Confirmed Feces, ffeafther

6 Lophophorus fimpejanus Laftham Hfimaflayan Monafl LC Reporfted Locafl peopfle

7
Munfiacus munftjak vagfinaflfis 
Zfimmermann

Barkfing Deer LC Confirmed Sfighfings

8 Naemorhedus gorafl Hardwficke Hfimaflayan gorafl NT Confirmed Feces

9 Panfthera pardus Meyer Common fleopard VU Reporfted Locafl peopfle

10 Tragopan saftyra Lfinnaeus Saftyr Tragopan NT Confirmed Sfighfing, ffeafther

11 Ursus fthfibeftanus G. Cuvfier Hfimaflayan Bflack Bear VU Confirmed Trace

 * Vuflnerabfle (VU), Noft evafluafted (NE), Leasft concern (LC), Near Threaftened (NT)

Image 4. A pficfturesque flandscape off fthe Kusong-Panch Pokharfi ftrfiafl 
fin Khangchendzonga Bfiosphere Reserve

on  (Tabfle  2)  are  ffound  aflong  fthe  ftransecft.    Our  flocafl 

Lepcha  gufide  and  many  vfiflflagers  finfformed  us  fthaft  fthe 

Musk  Deer  and  Red  Panda popuflafions  fin  fthe  sftudfied 

flandscape are sftabfle, aflfthough ffurfther research finfto fthe 

vaflfidfifty  off  fthese  percepfions  fis  suggesfted.    Aflfthough, 

aflfl fthe 23 specfies recorded and fidenfified fin our survey 

are  aflso  reporfted  ffrom  ofther  areas  off  norftheasftern 

Indfia,  fthe  sfize  and  sftaftus  off  fthese  popuflafions  are  yeft 

fto  be  assessed  (Paufl  eft  afl.  2005;  Badofla  &  Pradhan 

2010a,b).    Thfis  fis  fthe  firsft  fime  Kusong-Panch  Pokahrfi 

ftransecft  fin  norfthern  Sfikkfim  was  expflored.    The  ftrafifl, 

whfich ffaflfls wfifthfin KBR fin norfthern Sfikkfim, fis one off fthe 

poftenfiafl reposfiftorfies off bfiodfiversfifty off Sfikkfim fincfludfing 

dfiverse  rhododendrons  as  weflfl  as  ffaunafl  specfies  ffor 

ffufture  conservafion  sftudfies.    The  fincreasfing  human 

popuflafion and varfious anfthropogenfic acfivfifies fthrough 

dfirecft  and  findfirecft  ways,  aflong  wfifth  nafturafl  caflamfifies 

wfiflfl  cause  habfiftaft  degradafion.    Lfike  ofther  Hfimaflayan 

parfts  (Mao  eft  afl.  2001),  aft  presenft  Sfikkfim  Hfimaflayan 

rhododendrons  and  fthefir  habfiftafts  fface  sfignfificanft 

fthreafts  ffrom  bofth  changfing  cflfimafte  and  fincreased 

anfthropogenfic  pressures  (Badofla  2010;  Cheftrfi  2015).  

In fthe pasft, fiflflegafl grazfing and ffuefl wood exftracfion have 

fled fto fthe decflfine and degradafion off many ofld growfth 

fforesfts fin Sfikkfim Hfimaflaya.  As grazfing has been banned 

fin Sfikkfim sfince 1998, fthese adverse ffacftors, vfiz., fforesft 

floss, graduafl fland-use changes and expflofiftafion off fforesft 

resources,  confinue  fto  puft  pressure  on  fthe  resfiflfience 

off rhododendron fforesfts fin Sfikkfim (Menon eft afl. 2012).  

Nafturafl causes off Rhododendron fforesft decflfine fincflude 

flandsflfides;  avaflanche  and  wfifld  fires,  whfich  eradficafte 

smaflfler  paftches  off  fforesft.    In  Sfikkfim,  hfigh  densfifty 

rhododendron  areas  ffaflfl  on  ftrekkfing  corrfidors,  whfich 

are suscepfibfle fto dfisfturbances (Cheftrfi 2015).  Buft, ffor 

fifts aesfthefic beaufty and fthe rfich rhododendron dfiversfifty 

and fthe panoramfic vfiew off Mft. Khangchendzonga, fthe 

fthfird hfighesft peak fin fthe worfld, aflong wfifth many snow-

capped mounftafins, fthe Kusong-Panch Pokharfi ftransecft 

coufld be an emergfing and poftenfiafl ftrekkfing desfinafion.  

Caufion  musft  be  ftaken  when  deveflopfing  fthe  Kusong-

Panch  Pokharfi  ftransecft  as  a  ftourfisft  corrfidor.    Case 

sftudfies  suggesft  fthaft  promofing  eco-ftourfism  ftargefing 

hfigh aflfiftudes and wfiflderness shoufld be more sftraftegfic 

ffrom  fthe  flong-fterm  conservafion  perspecfive,  fin  spfifte 

off  fifts  poftenfiafl  vaflue  fin  enhancfing  flocafl  economfies.  

Moreover,  sfimfiflar  envfironmenfts  aflong  fthe  Yuksom-

Dzongrfi  ftransecft  (wesft  Sfikkfim)  ftrekkfing  corrfidor  have 

shown  confinued  pressures  on  bfiodfiversfifty  (Cheftrfi 

© B. Chheftrfi
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2015),  as  fthe  ftourfisft  flow  fincreases  aft  a  rapfid  rafte 

each  year,  fthereffore,  care  musft  be  ftaken  by  creafing 

awareness and ouftreach fto flocafl communfifies, owners 

off home sftays and gufides on fthe vaflue off bfiodfiversfifty.  
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