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Abstract.  —  Species  composition  and  abundance  of  Hea  beetles  (Coleoptera,  Chryso-
melidae)  associated  with  Aimiraiitluis  retroflexiis  L.  (Amaranthaceae)  were  studied  in  Er-
zurum  province,  Turkey,  to  find  potential  candidates  for  biological  control  of  this  weed.
Insects  were  collected  by  sweeping  net  and  aspirator  on  plant  foliage  at  eight  localities
four  times  during  the  growing  season.  During  three  years  of  exploration,  ten  species  of
flea  beetles  were  collected  Chaetocnema  breviusciila  (Faldermann).  Ch.  conciwui  (Mar-
sham),  Ch.  hortensis  (Geoffroy),  Ch.  tibialis  (Illiger),  Longitarsus  lougipewiis  Kutschera,
L.  pelliicidiis  Foudras.  Phyllotreta  atra  (E),  Ph.  cniciferae  (Goeze),  Ph.  iiigripes  (E),  and
Ph.  vittiila  (Redtenbacher).  In  all  localities  Ch.  tibialis  was  more  abundant  than  other
species.  Simple  feeding  tests  in  petri  dishes  showed  that  only  the  Chaetocnema  species
were  actually  feeding  on  leaves  of  Amaranthus  retrofie.xiis.  Analysis  of  flea  beetle  species
associated  with  this  plant  shows  that  it  is  probably  not  native  to  Turkey.
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Amaranthus  retrofle.xus  L.  (Amarantha-
ceae),  or  redroot  pigweed,  occurs  through-
out  much  of  the  world,  including  Europe,
North  and  South  America.  Asia.  Africa  and
Australia.  In  North  America  it  is  common
from  Canada  to  Mexico,  and  from  the  At-
lantic  to  the  Pacific  coasts  (Spencer  1957).
It  is  a  summer  annual,  commonly  found  in
cultivated  lands  such  as  fields,  gardens,  and
orchards;  fallow  land,  stream  valleys,
beaches  and  streambanks.  prairie  ravines,
roadsides,  fence  rows,  and  waste  places
(Roland  and  Smith  1969).  Amaranthus  re-
trofle.xus  is  harmful  to  livestock  because  it
affects  the  kidneys  of  swine  when  animals
consume  large  quantities  of  fresh  material
(Wohleemuth  et  al.  1987),  and  it  is  consid-

ered  an  important  exotic  weed  in  North
America  (King  1966).  However,  the  native
range  of  this  plant  is  unclear.  Some  authors
believe  it  was  introduced  into  the  United
States  in  the  early  18th  century  (King  1966)
and  later  to  Eastern  Europe  and  Russia  (Ni-
kitin  1983).  but  Auld  and  Medd  (  1987)  con-
sidered  it  to  be  native  to  North  America.
Different  sources  provide  opposing  ideas  on
the  history  of  its  distribution.  For  example,
according  to  Haughton  (1978)  it  is  native
to  Spain,  from  which  it  was  brought  to  the
New  World  by  conquistadors.  Beimejo  and
Gonzalez  (  1994)  suggest  that  the  same  con-
quistadors  transported  it  in  the  opposite  di-
rection,  from  South  America  to  Spain.

Three  amaranth  species  occur  in  Turkey.



PROCEEDINGS  OF  THE  ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON

Amaranthiis  blitoides  S.  Wats,  A.  graeci-
zans  L.,  and  A.  retrofle.xiis.  However,  only
the  latter  species  is  common  in  Erzurum
Province  (Baytop  1994).  Amarcintfnis  retro-
fiexKS  grows  from  15  cm  to  100  cm  tall  and
becomes  particularly  abundant  in  vegetable
fields  (Baytop  1994).  For  this  reason  it  is
considered  one  of  the  most  serious  weeds
in  Turkey  (Baytop  1994)  as  well  as  in  Eu-
rope.  Therefore  it  was  chosen  for  biological
control  research  within  the  framework  of
European  Cooperation  in  the  Field  of  Sci-
entific  and  Technical  Research  (Miiller-
Scharer  1993,  Schroeder  et  al.  1993).

Most  of  the  biological  control  efforts  re-
garding  Amaranthus  retroflexiis  are  concen-
trated  on  the  group  of  leaf  beetles  called
flea  beetles.  It  is  the  largest  group  within
leaf  beetles  and  is  distributed  throughout
the  world.  The  adults  feed  on  the  foliage  of
herbaceous  plants,  bushes  and  trees  from  a
wide  range  of  angiosperm  families,  as  well
as  some  gymnosperms.  Larvae  live  in  soil,
plant  tissues,  or  leaves.  Many  flea  beetles
cause  severe  damage  to  cultivated  plants
(Onat  1993;  Naibo  1974;  Kostromitin  1978;
Asian  and  Ozbek  1998,  2000).  however
many  other  species  have  been  successfully
used  as  biological  control  agents  of  noxious
weeds  (Konstantinov  and  Vandenberg
1996).  Asian  et  al.  (1999)  and  Asian  and
Warchalowski  (2001)  recorded  244  flea
beetle  species  and  subspecies  belonging  to
21  genera  in  Turkey.  Of  these  species,  21
cause  extensive  damage  to  various  weeds  in
the  vicinity  of  Erzurum  (Asian  and  (Dzbek
1999).  Relatively  few  flea  beetle  species  are
recorded  on  Amaranthus  retroflexus  in  Eu-
rope  (Doguet  1994,  Cagan  et  al.  2000).

The  goal  of  our  study  was  to  collect  flea
beetles  occurring  on  Amaranthus  retroflex-
us  in  Erzurum  Province  of  Turkey,  assess
their  abundance,  and  provide  information
on  their  distribution  and  host  range.  Pres-
ence  or  absence  of  flea  beetles  limited  in
their  host  range  to  Amaranthus  retroflexus
would  add  valuable  data  to  the  ongoing  dis-
cussion  on  the  native  range  of  this  weed.

Materials  and  Methods

Erzurum  Province  is  located  in  the  East-
ern  Anatolia  region  of  Turkey  at  the  aver-
age  altitude  of  1.850  m.  It  is  a  montane
country  with  a  variety  of  climatic  condi-
tions.  A  continental  climate  with  hot  and
relatively  dry  summer  and  cold  snowy  win-
ter  dominates  the  eastern  and  western  parts
of  Erzurum  province  at  the  altitude  of
1500-1900  m.  Northeastern  parts  of  the
province  with  altitudes  close  to  700  m  have
a  less  continental  climate.

Field  surveys  of  flea  beetles  associated
with  Amaranthus  retroflexus  were  carried
out  in  the  first  week  of  June.  July,  August
and  September  at  eight  localities  in  differ-
ent  climatic  regions  of  Erzurum  province.
Insects  were  collected  by  sweep  net  and  by
aspiration  from  plant  foliage  of  20  random-
ly  chosen  plants.  Collected  insects  were
taken  to  the  laboratory,  where  they  were
sorted  and  identified.  At  the  same  time,  ten
adults  of  each  species  were  put  in  petri
dishes  with  leaves  of  A.  retroflexus.  During
the  following  ten  days  petri  dishes  were
checked  for  leaf  damage  caused  by  feeding.

Results

Adults  of  the  following  species  were  col-
lected  on  Amaranthus  retroflexus:  Chaeto-
cnema  hreviuscula  (Faldermann),  Ch.  con-
cinna  (Marsham),  Ch.  hortensis  (Geoffroy),
Ch.  tibialis  (Illiger).  Longitarsus  longipen-
nis  Kutschera.  L.  peUucidus  Foudras.  Phyl-
lotretu  atra  (F).  Ph.  cruciferae  (Goeze),  Ph.
nigripes  (F).  and  Ph.  vittula  (Redtenbach-
er).  Chaetocnema  and  Phyllotreta  species
were  predominant  in  almost  every  locality.

Chaetocnema  species  were  found  in  all
observed  localities.  The  most  common
among  them  was  Ch.  tibialis  accounting  for
78.8%  of  all  flea  beetles.  In  the  northeastern
towns  of  the  province.  Tortum.  Oltu.  Olur
and  IJenkaya.  Ch.  tibialis  and  Ch.  concinna
were  more  abundant  than  in  the  eastern  and
western  towns  of  the  province.  Chaetocne-
ma  hortensis  and  Ch.  breviuscula  were
more  abundant  in  the  eastern  and  western
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Table 1. Number of Chaelocnemu hreviusciila adults on Ainoranrhiis retroflexus at different localities of
Erzurum Province during 1998-2000.

localities  than  in  the  northeastern  parts  of
Erzurum  Province.  The  number  of  Chae-
tocnema  species  collected  in  different  lo-
calitie.s  of  Erzurum  Province  is  shown  in
Tables  1-4.  Phyllotreta  species  were  sec-
ond  in  abundance  after  Chaetocnema,  with
Phyllotreta  atro  being  the  most  abundant
species  of  this  genus  (with  38.81%  of  in-
dividuals).  Longitarsus  species  were  least
abundant  with  L.  pellucidiis  being  the  most
common  species  of  this  genus.  The  highest
number  of  L.  pellucidus  was  observed  in
Pasinler  and  Afkale.  Very  few  specimens  of
L.  longipennis  were  found  in  some  locali-
ties.

Laboratory  tests  showed  that  only  Cluie-
tocnema  species  (Ch.  breviusciila  (Falder-
mann).  Ch.  concinna  (Marsham),  Ch.  hor-
tensis  (Geoffroy),  and  Ch.  tibialis  (Illiger))
fed  on  A.  retroflexus.  The  adults  of  other
species  did  not  feed  on  the  leaves  of  A.  re-
trofle.xiis.

Discussion

Chaetocnema  tibialis  is  known  to  feed  on
amaianthus  plants  in  Europe  (Nonveiller
1960.  1978)  and  in  Turkey  (Asian  1997).
Chaetocnema  breviuscula,  Ch.  concinna
and  Ch.  tibialis  are  serious  pests  of  sugar
beet  {Beta  vulgaris  L.)  both  in  Turkey  (As-
ian  and  Ozbek  1998,  2000;  Yildnim  and
Ozbek  1992)  and  in  some  European  coun-
tries  (Gruev  and  Tomov  1986,  Neves  1983,
Slavchev  1984,  Rimsa  and  Konecny  1983,
Cooke  1992,  Mostovaya  1994).  However,
our  survey  showed  large  numbers  of  them
actively  feeding  on  Amaranthus  retrofle.xus
causing  significant  damage  to  the  plant.
Chaetocnema  hortensis  commonly  feeds  on
Gramineae  species  in  Turkey  (Asian  1997)
and  some  European  countries  (Mohr  1966,
Gruev  and  Tomov  1986).  Our  survey  con-
firms  that  it  also  feeds  on  Amaranthus  re-
troflexus.  It  is  important  to  note  that  all

Table 2. Number of Chaetucnei,
zurum Province during 1998-2000.

(iiiciiiiui adults on Aiuaniniluis retrnflexiis at differnet localities of Er-
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Table 3. Number of Chaetocnetna honensis adults on Amaranthiis retroflexus at different localities of Er-
zuruni Province during 1998-2000.

aforementioned  Chaetocnema  species  are
widely  polyphagous,  feeding  on  plants  from
many  families  (Lopatin  1977).  They  also
have  wide  geographic  ranges  throughout  al-
most  the  entire  Palearctic  region  (Konstan-
tinov  1988).

The  most  common  host  plant  of  Longi-
tarsiis  longipennis  and  L.  pelliicidiis  is  Con-
volvulus  ai-vensis  (Gruev  and  Tomov  1986.
Warchalowski  1996.  Asian  1997).  Although
commonly  collected  on  A.  retroflexus  in  Er-
zurum  Province,  they  did  not  feed  on  this
plant  under  laboratory  conditions.  Their
presence  on  A.  retroflexus  is  temporary  and
accidental.  It  happened  only  because  of
close  coexistence  of  Convolvulus  an-eitsis
and  amaranth.  Convolvulus  an'eiisis  was
often  found  climbing  on  A.  retroflexus  in
many  localities  of  Erzurum  Province.

All  Phyllotreta  species  generally  feed  on
Cruciferae  in  Turkey  (Asian  and  Ozbek
1988,  2000)  and  in  Europe  (Mohr  1966,

Gruev  and  Tomov  1986,  Kostromitin  1978).
Phyllotreta  vittula  is  known  as  important
pest  of  crucifers,  as  well  as  sugar  beets,  ce-
reals  (Naibo  1974),  and  maize  (Szoeke
1997).  All  collected  Phyllotreta  species  are
widely  oligophagous  or  polyphagous.  In
laboratory  tests  they  did  not  feed  on  A.  re-
troflexus.

None  of  the  species  collected  on  Ama-
ranthus  retroflexus  in  Erzurum  seems  suited
for  biocontrol  of  this  weed,  although  they
collectively  cause  significant  damage  to  the
plant.  The  same  results  were  obtained  by
Cagan  et  al.  (2000)  for  Amaranthus  species
in  Slovakia.

One  of  the  biological  features  of  a  plant
native  to  any  particular  region  is  the  pres-
ence  of  phytophages  (flea  beetles  in  partic-
ular)  closely  associated  with  the  plant.  The
host  ranges  of  these  phytophages  are  nar-
row  (narrowly  oligophagous  or  monopha-
gous)  and  their  distribution  is  often  limited

Table 4. Number of Chaetocnciiui tibialis adults
Province during 1998-2000.

Aniarimllius rclioflcxus at different localities of Erzurum
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t(i  or  does  not  exceed  the  range  of  the  host
plant.  Absence  of  such  oligophages  or  mon-
ophages  on  a  given  territory  would  suggest
that  it  probably  is  not  part  of  the  native
range  of  the  plant.  The  fact  that  three  years
of  exploration  in  Erzurum  Province  re-
vealed  no  species  of  flea  beetles  specialized
in  feeding  on  Amcuantlms  retrofle.xus  prob-
ably  suggests  that  Erzurum  Province  of
Turkey  is  not  part  of  the  native  range  of
Aniarantliiis  retrofle.xus.
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