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Introduction
Mites,  taxonomically  grouped  as  Acari,  are  responsible

for  infesting  timber,  fruits,  crops,  tea  and  vegetables,  stored
grains  and  ornamental  as  well  as  medicinal  plants,  and  thus
act  as  pest  in  many  instances  (Chhillar  et  al.  2007).  Little  work
has  been  done  in  India  in  general,  and  West  Bengal  in
particular,  on  mite  fauna  of  conventional  medicinal  plants;
the  available  works  are  of  Lai  and  Mukherjee  (1977)  from  Uttar
Pradesh,  Sadana  etal.  (1981)  from  Punjab,  Ghosh  (2004)  from
Arunachal  Pradesh,  Rolania  and  Sharma  (2008)  from  Rajasthan,
Ghosh  and  Gupta  (2003),  Lahiri  et  al.  (2004, 2005),  and  Gupta
(2005)  from  West  Bengal.  In  recent  past,  Roy  et  al.  (2006,
2008a,  b,  c,  2009, 2010),  and  Roy  and  Saha  (2010)  have  made
substantial  contribution  on  different  aspects  of  mites  infesting
medicinal  plants  of  West  Bengal.

Collection  of  mites  for  taxonomic  study
A  systematic  survey  was  conducted  between  January

2004  and  December  2008  at  different  medicinal  plant  gardens
and  wilderness  situated  in  different  districts  of  West  Bengal.
The  districts  surveyed  were  Daijeeling,  Jalpaiguri,  Cooch  Behar,
Bardhawan,  Medinipur  (West),  Medinipur  (East),  Howrah,
Hooghly,  Purulia,  Nadia,  24-Parganas  (North),  24-Parganas
(South)  and  Kolkata.  During  sampling,  leaves  and  other  parts
such  as  stem,  barks,  buds  of  different  medicinal  plants  were
observed  minutely  with  magnifying  glass  and  infested  leaves
were  plucked  and  placed  in  plastic  sachet  (<  0.2  micron
thickness)  and  labelled  as  suggested  by  Faraji  et  al.  (2004).
The  leaves  and  the  polythene  bags  were  further  checked  under
a  stereozoom  binocular  in  a  laboratory  to  note  the  presence  of
mite,  if  any.  Though  aphids,  ants,  beetles,  and  bugs  were  noted
from  the  collected  samples,  data  on  only  mites  were  considered
for  the  present  study.  After  counting  the  mites  on  the  infested
plant  parts,  all  specimens  of  phytophagous  and  predatory  mites
were  preserved  in  70%  ethyl  alcohol  using  fine  sable  hairbrush
for  further  taxonomic  studies.

The  infested  medicinal  plants  collected  were  identified
with  assistance  from  the  Department  of  Botany,  University  of
Calcutta,  and  herbarium  collection  of  Ramakrishna  Mission

Ashrama,  Narendrapur,  Kolkata.  The  scientific  names  of  the
plants  used  in  the  present  research  work  are  based  on  Das
and  Mandal  (2003)  and  Paria  (2005).

Preparation  of  slides  and  identification  of  mite  species
Temporary  slides  were  prepared  using  lactic  acid  (50%)

and  permanent  slides  were  made  using  Hoyer’s  medium
(Krantz  1978).  Specimens  were  identified  using  a  light
microscope  and  comparing  with  published  descriptions  and
illustrations  without  recourse  to  type  specimens.  Available
literature  like  Gupta  (1985, 1987, 2002, 2003),  Gupta  and  Gupta
(1994),  Bhattacharyya  etal.  (2000),  Mohanasundaram  (2001)
and  Chaudhury  (2009)  was  followed.  Classification  of
phytoseiids  mites  used  in  this  paper  is  that  of  Chant  and
McMurtry  (1994,  2007).  The  slide  containing  specimens,
including  holotypes  are  at  present  kept  in  the  Entomology
and  Wildlife  Biology  Research  Laboratory,  Department  of
Zoology,  University  of  Calcutta.

Results  and  Discussion
A  total  of  99  species  of  mites,  belonging  to  40  genera

and  17  families  under  3  orders  were  observed  during  the
entire  study  period.  Among  these,  33  phytophagous  mite
species  belonging  to  12  genera  and  4  families  (Table  la)  and
66  predatory  mite  species  belonging  to  28  genera  and
1 3  families  (Table  lb)  were  found  to  occur  in  different  districts
of  West  Bengal  infesting  more  than  80  species  of  medicinal
plants.  The  present  study  includes  new  reports  of  25  species
of  phytophagous  mites  from  their  respective  host  plants
and  27  species  of  predatory  mites  for  the  first  time  from
their  respective  habitat.  Among  phytophagous  mites,  the
predominant  genera  were  Brevipalpus,  represented
by  10  species,  followed  by  Tetranychus,  represented  by
8  species.  Tetranychus  urticae  was  recorded  from  maximum,
i.e.  7  different  host  plants  followed  by  Eutetranychus
orientalis  and  Tetranychus  ludeni  which  were  isolated  from
4  and  3  different  host  plants,  respectively.  Among  predatory
mites,  the  genus  Euseius  is  predominant  represented  by
8  species,  followed  by  Agistemus,  Amblyseius  and  Phytoseius
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Table  1 :  List  of  mite  species  recorded  during  2004-2008  from  different  medicinal  plants  in  different  districts  of  West  Bengal

Order  I.  PROSTIGMATA
Family  1.  TETRANYCHIDAE  Donnadieu
Genus  1.  Petrobia  Murray
1.  Petrobia  (Tetranychina)  harti  (Ewing)  Oxalis  cornicuiata  Linn.  Kolkata

&  24-Parganas  (S)
Genus  2.  Eutetranychus  Banks

Murraya  koenigii  (L.)  Spreng.,
Ocimum  sanctum  Linn.,
Sida  rhombi folia  Linn.

New  record  on  Datura  mete I

New  record  on  this  host
New  record  on  Cocos  nucifera

New  record  on  Crateva  nurvala

New  record  on  Curcuma  zedoaria

New  record  on  Murraya  koenigii
and  Phyllanthus  fraternus

New  record  on  this  host
New  record  on  this  host

New  record  on  this  host
New  record  on
Abutilon  indicum  and
Tinospora  cordifolia

New  record  on
Withania  somnifera  and
Leucas  plukenetii
New  record  on  Sida  rhombifolia
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Table  1:  List  of  mite  species  recorded  during  2004-2008  from  different  medicinal  plants  in  different  districts  of  West  Bengal  ( contd .)
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Table  1:  List  of  mite  species  recorded  during  2004-2008  from  different  medicinal  plants  in  different  districts  of  West  Bengal  (contd.)
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Table  1:  List  of  mite  species  recorded  during  2004-2008  from  different  medicinal  plants  in  different  districts  of  West  Bengal  ( contd .)
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Table  1:  List  of  mite  species  recorded  during  2004-2008  from  different  medicinal  plants  at  different  Districts  of  West  Bengal  (contd.)
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Table  1:  List  of  mite  species  recorded  during  2004-2008  from  different  medicinal  plants  in  different  districts  of  West  Bengal  ( contd )

represented  by  7,  7  and  6  species,  respectively.  Amblyseius
largoensis  and  Paraphytoseius  multidentatus  were  recorded
as  most  abundant  as  well  as  efficient  predators.  During  collection
a  total  of  12  species  were  observed  as  most  seriously  infesting
medicinal  plants  doing  considerable  damage  (Table  2).

The  present  research  documents  a  pioneer  initiative  in
the  study  area  covering  14  out  of  19  districts  of  West  Bengal,
India,  and  incorporates  broad  survey  and  appraisal  of  more
than  80  different  medicinal  plants  for  evaluation  of  mite
infestations.  Earlier  a  number  of  regional  and  fragmented

Table  2:  List  of  most  injurious  mites  along  with  their  hosts  and  pertaining  damage  symptoms
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Table  2:  List  of  most  injurious  mites  along  with  their  hosts  and  pertaining  damage  symptoms  (contd.)

studies  have  been  made  by  several  workers  from  India.  Ghosh
and  Gupta  (2003)  and  Lahiri  et  al.  (2004)  reported  54  and
5 1  species  of  mites  infesting  medicinal  plants  of  West  Bengal,
respectively.  Recently,  from  Darjeeling  Himalayas,  Roy  etal.
(2008b,  c)  recorded  24  species  of  mites  infesting  medicinal
plants.  Rolania  and  Sharma  (2008)  made  a  faunistic  survey  on
mite  pests  infesting  medicinal  plants  from  Rajasthan.  They
recorded  4  phytophagous  mites  from  16  medicinal  plants.  The
present  study  includes  new  reports  of  21  species  of
phytophagous  mites  from  their  respective  host  plants  and
27  species  of  predatory  mites  for  the  first  time  from  their
respective  habitats.  The  results  of  the  present  study  are  expected
to  supplement  the  existing  information  on  the  pest  status  of
mites  on  different  medicinal  plants  apart  from  elaborating  mite
species  diversity  in  the  longitudinal  biogeographical  scale  of
West  Bengal,  India.  Practically  no  record  has  been  made  from
rest  of  the  world  about  mite  infestation  on  medicinal  plants.
These  facts  highlight  a  big  lacuna  in  the  study  of  mite  fauna  of

conventional  medicinal  plants,  and  emphasize  the  need  for  a
holistic  approach  towards  this  end.  Further,  the  results  will
provide  a  basis  for  future  work  on  mite-medicinal  plant
interactions  and  evaluation  of  strategic  planning  for
management  of  medicinal  plants  and  their  utility.
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Introduction
The  scorpion  family  Hemiscorpiidae  currently  consists

of  approximately  12  genera  and  93  species  globally  (Rein  2011).
Members  of  the  family  are  widely  distributed  throughout
tropics  and  the  subtropics  of  all  continents.

The  family  was  previously  known  as  Ischnuridae,  but
due  to  nomenclatural  conflict  with  Odonata  subfamily
(Ischnurinae)  it  was  changed  to  Liochelidae.  In  2005,  Soleglad,
Fet  and  Kovapik  included  the  genus  Heteroscorpion  in  this
family  and  renamed  it  Hemiscorpiidae,  including  in  it  all  genera
and  species  previously  included  in  Liochelidae  (Soleglad  et
al.  2005).

The  family  is  distinguishable  by  the  following  set  of
characters:  weak  laterally  compressed  metasoma,  tarsomere
II  of  the  legs  in  lateral  view  forming  a  right  angle  with  claw
base  and  ‘C’  type  of  trichobothrial  pattern  with  only  three
ventral  trichobothria  on  patella.

In  India,  Family  Hemiscorpiidae  is  represented  by  three
genera,  namely  Lomachus,  Chiromachetes  (endemic)  and
Liocheles  comprising  of  eight  species  in  all  (Tikader  and
Bastawade  1983;  Rein  201 1).

Of  these,  genus  Liocheles  is  widely  distributed  in
Cameroon  (probably  imported),  Australia,  China,  India,
Indonesia,  Laos,  Malaysia,  Myanmar  and  Vietnam.  An
explanation  to  its  wide  distribution  is  given  by  Polis  (1990) . . .
“The  genus  Liocheles ,  which  hypothetically  arose  in  India,
secondarily  invaded  south-eastern  Asia  and  Indonesia,  and
eventually  Australia.  Although  Australia  was  a  portion  of
Gondwanaland,  it  has  been  suggested  that  Liocheles
dispersed  there  via  land  connections  between  south-eastern
Asia  and  New  Guinea,  and  between  New  Guinea  and  Australia
at  various  times  during  the  Cenozoic.  This  is  supported  by
the  fact  that  the  three  species  of  Liocheles  in  Australia  are
not  endemic  and  are  restricted  to  the  north-eastern  portion  of
that  continent.”

The  genus  currently  comprises  of  at  least  six  species  of
which  two,  namely  Liocheles  nigripes  and  Liocheles
australasiae  have  been  reported  from  India.  Of  these
Liocheles  australasiae  is  known  only  from  the  Andaman  and
Nicobar  Islands,  making  Liocheles  nigripes  the  sole
representative  of  genus  Liocheles  from  mainland  India
(Tikader  and  Bastawade  1983;  Kovapik  and  Fet  2006).  Apart
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