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Abstract.  —  Trupanea  pseiidovicino  Hering  is  a  monophagous.  univoltine  fruit  fly  (Dip-
tera:  Tephritidae)  infesting  flower  heads  of  Porophylhim  gracile  Bentham  (Asteraceae)  in
southern  California,  but  may  be  oligophagous  on  still-unknown  hosts  in  other  southwest-
em  United  States.  The  egg,  first-third  instar  larvae,  and  puparia  are  described  and  figured
for  the  first  time.  The  immature  stages  of  T.  pseiidovicino  are  similar  to  those  of  five
other  California  congeners  described  to  date,  with  only  the  lateral  spiracular  complex  of
the  third  instars  differing  among  these  six  species.  The  life  cycle  is  of  the  aggregative
type  in  southern  California.  The  adults  are  long  lived  and  comprise  the  over-summering
and  over-wintering  stage  that  returns  in  spring  to  oviposit  in  the  preblossom  flower  heads
of  P.  gracile.  An  average  of  2.5  (range:  1-7)  eggs  were  oviposited,  mostly  singly  or  side-
by-side  in  pairs,  but  also  in  packets  of  up  to  five,  by  one  or  more  females  in  preblossom
flower  heads.  First  and  early-second  instars  feed  mostly  on  florets  and  ovules  in  preblos-
som  heads.  Late-second  and  third  instars  feed  on  soft  achenes,  not  pitting  the  receptacles.
Pupariation  occurs  in  the  open  flower  heads,  within  which  an  average  of  30%  of  the
florets/soft  achenes  were  destroyed  in  heads  containing  puparia.  Five  species  of  chalcidoid
Hymenoptera  were  reared  from  individual  puparia  and  mature  flower  heads  bearing  T.
pseiidovicino  puparia  as  solitary,  larval-pupal  endoparasitoids:  Colotrechmis  sp.  (Eulo-
phidae),  Eiirytoma  n.  sp.  nr.  leviviiltiis  Bugbee,  Eiirytoma  sp.  (1  9)  (Eurytomidae),  Hal-
ticoptera  sp.  (Pteromalidae).  and  Pteromahis  sp.  (Pteromalidae).

Key  Words:  Insecta.  Trupanea.  Asteraceae,  nonfrugivorous  Tephritidae,  biology,  tax-
onomy  of  immature  stages,  flower-head  feeding,  monophagy,  host-plant
range,  parasitoids

Trupanea  pseudovicina  Hering  (Diptera:  which  we  have  published  detailed  life  his-
Tephritidae)  is  a  monophagous  species  in  tories  (Cavender  and  Goeden  1982,  Goeden
one  of  the  larger  and  more  widespread  gen-  1987,  1988,  Goeden  and  Teerink  1997c,
era  of  nonfrugivorous  fruit  flies  in  North  Goeden  et  al.  1998,  Headrick  and  Goeden
America  and  California  (Foote  and  Blanc  1991,  Knio  et  al.  1996b),  along  with  de-
1963,  Foote  et  al.  1993).  Being  of  little  or  scriptions  of  the  immature  stages  of  five  of
no  economic  importance,  most  species  of  these  species  (Cavender  and  Goeden  1982,
Trupanea  remain  little  known  (Foote  1960,  Goeden  and  Teerink  1997c,  Goeden  et  al.
Foote  et  al.  1993),  except  for  seven  species  1998,  Headrick  and  Goeden  1991,  Knio  et
of  Trupanea  from  southern  California  for  al.  1996a).  This  paper  describes  the  life  his-
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tory  of  an  eighth  species,  T.  pseiidovicina,
and  its  immature  stages.

Materials  and  Methods

This  study  was  based  in  large  part  on  dis-
sections  of  subsamples  of  flower  heads  of
Porophyllum  gracile  Bentham  (Asteraceae)
infested  by  T.  pseiidovicina  from  samples
collected  during  1991-1994  in  the  low-el-
evation  Colorado  (northern  Sonoran)  Desert
and  high-elevation,  eastern  Mojave  Desert
in  southern  California  in  the  manner  de-
scribed  by  Goeden  (1985,  1992).  The  prin-
cipal  study  site  in  the  Colorado  Desert  was
in  Valliceto  Valley  at  the  mouth  of  Smug-
glers  Canyon,  440-m  elevation,  San  Diego
Co.  One-liter  samples  of  excised,  immature
and  mature  flower  heads  containing  eggs,
larvae,  and  puparia  were  transported  in
cold-chests  in  an  air-conditioned  vehicle  to
the  laboratory  and  stored  under  refrigera-
tion  for  subsequent  dissection,  photogra-
phy,  description,  and  measurement.  Six
eggs,  14  first-,  10  second-,  and  10  third-
instar  larvae,  and  6  puparia  dissected  from
flower  heads  were  preserved  in  70%  EtOH
for  scanning  electron  microscopy  (SEM).
Additional  puparia  were  placed  in  separate,
glass  shell  vials  stoppered  with  absorbant
cotton  and  held  in  humidity  chambers  at
room  temperature  for  adult  and  parasitoid
emergence.  Specimens  for  SEM  were  hy-
drated  to  distilled  water  in  a  decreasing  se-
ries  of  acidulated  EtOH.  They  were  osmi-
cated  for  24  h,  dehydrated  through  an  in-
creasing  series  of  acidulated  EtOH  and  two,
1-h  immersions  in  Hexamethlydisilazane
(HMDS),  mounted  on  stubs,  sputter-coated
with  a  gold-palladium  alloy,  and  studied
with  a  JEOL  JSM  C-35  SEM  in  the  De-
partment  of  Nematology,  University  of  Cal-
ifornia,  Riverside.

Most  adults  reared  from  isolated  puparia
were  individually  caged  in  850-ml,  clear-
plastic,  screened-top  cages  with  a  cotton
wick  and  basal  water  reservoir  and  provi-
sioned  with  a  strip  of  paper  toweling  im-
pregnated  with  yeast  hydrolyzate  and  su-
crose.  These  cages  were  used  for  longevity

studies  in  the  insectary  of  the  Department
of  Entomology,  University  of  California,
Riverside,  at  25  ±  1°C,  and  14/10  (L/D)
photoperiod.

Plant  names  used  in  this  paper  follow
Hickman  (1993)  and  Bremer  (1994);  te-
phritid  names  and  adult  terminology  follow
Foote  et  al.  (1993).  Terminology  and  tele-
graphic  format  used  to  describe  the  imma-
ture  stages  follow  Knio  et  al.  (  1996a),  Goe-
den  and  Teerink  (1997a,  b,  c),  and  Goeden
et  al.  (1998)  and  our  earlier  works  cited
therein.  Means  ±SE  are  used  throughout
this  paper.  Voucher  specimens  of  T.  pseii-
dovicina  and  its  parasitoids  reside  in  the  re-
search  collections  of  RDG;  preserved  spec-
imens  of  eggs,  larvae  and  puparia  are  stored
in  a  separate  collection  of  immature  Te-
phritidae  maintained  by  JAT

Results  and  Discussion

Taxonomy

Adult.  —  Tnipanea  pseiidovicina  was  first
described  by  Hering  (1942)  as  Trypanea
te.xana.  which  was  preoccupied  by  texana
Malloch.  It  was  renamed  Trypanea  pseii-
dovicina  by  Hering  (1947).  Foote  (1960),
Foote  and  Blanc  (1963),  and  Foote  et  al.
(1993)  pictured  the  wing  patterns  of  the  fe-
male  and  male,  which  unlike  some  Tnipa-
nea  spp.,  e.g.  T.  biselosa  (Coquillett),  T.  im-
perfecta  (Coquillett),  T.  jonesi  Cunan,  and
T.  nigriconiis  (Coquillett),  are  not  sexually
dimorphic.

Immature  stages.  —  The  immature  stages
of  T.  pseiidovicina  heretofore  have  neither
been  described  nor  illustrated.

Egg:  Forty  three  eggs  of  7".  pseiidovicina
dissected  from  heads  of  Porophyllum  grac-
ile  were  white,  opaque,  smooth;  elongate-
ellipsoidal,  0.61  ±  0.005  (range,  0.54-0.66)
mm  long,  0.16  ±  0.002  (range,  0.14-0.18)
mm  wide,  smoothly  rounded  at  tapered  ba-
sal  end  (Fig.  lA),  pedicel  0.02  mm  long,
with  a  single  row  of  aeropyles  (Fig.  IB).

The  egg  of  T.  pseiidovicina  is  similar  in
shape  to  the  eggs  of  other  Tnipanea  species
previously  described,  larger  in  width  and
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Fig. 1. Egg of Tnipiint'ii p^seudovicina: (A)
tus. anterior to left; (B) pedicel.

iiabi-

length  than  T.  californica  Malloch,  but
shorter  than  T.  bisetosa,  T.  conjimcta  (Ad-
ams),  T.  imperfecta,  T.  jonesi.  T.  nighcor-
nis.  and  T.  signata  Foote  (Goeden  1987,
1988,  Headrick  and  Goeden  1991,  Knio  et
al.  1996a,  Goeden  and  Teerink  1997c).  As
in  T.  pseiidovicina,  a  single  row  of  aero-
pyles  circumscribes  the  pedicel  of  T.  tiigri-
cornis,  T.  signata.  and  T.  jonesi  (Goeden
and  Teerink  1997c,  Goeden  et  al.  1998);
whereas,  T.  bisetosa  has  1-2  rows  of  aero-
pyles  (Knio  et  al.  1996a).

Third  instar:  White,  elongate-cylindri-
cal,  tapering  anteriorly,  rounded  posteriorly,
minute  acanthae  circumscribe  thoracic  and
abdominal  intersegmental  lines  (Fig.  2A);
gnathocephalon  conical,  with  rugose  pads
dorsally  and  laterally  (Fig.  2B),  rugose  pads
laterad  of  mouth  lumen  serrated  on  ventral
margin  (Fig.  2B-1,  C-1);  dorsal  sensory  or-

gan  a  single,  dome-shaped  papilla  (Fig.  2B-
2,  C-2);  subdorsal  sensilla  laterad  of  dorsal
sensory  organ  (Fig.  2C-3):  anterior  sensory
lobe  (Fig.  2B-3)  bears  terminal  sensory  or-
gan  (Fig.  2C-4),  pit  sensory  organ  (Fig.  2C-
5),  lateral  sensory  organ  (Fig.  2C-6)  and  su-
pralateral  sensory  organ  (Fig.  2C-7);  stomal
sense  organ  ventrolaterad  of  anterior  sen-
sory  lobe  (Fig.  2C-8,  D-1);  mouth  hooks
tridentate  (Fig.  2D-2);  median  oral  lobe  lat-
erally  flattened,  tapered  anteriorly  (Fig.  2D-
3);  labial  lobe  attached  to  median  oral  lobe,
with  two  pore  sensilla  (Fig.  2D-4);  ventro-
lateral  sensillum  laterad  of  labial  lobe  (Fig.
2D-5);  prothorax  circumscribed  anteriorly
by  minute  acanthae  (Fig.  2E-1),  rugose
pads  (Fig.  2E-2)  and  single  row  of  verru-
ciform  sensilla,  with  additional  sensilla  dor-
sad  (Fig.  2E-3);  single  stelex  sensillum  lo-
cated  dorsomedially  on  prothorax;  anterior
thoracic  spiracles  on  posterior  margin  of
prothorax  bear  four  rounded  papillae  (Fig.
2E-4,  F);  metathoracic  lateral  spiracular
complex  consists  of  spiracle,  stelex  sensil-
lum,  and  verruciform  sensillum;  abdominal
lateral  spiracular  complexes  consist  of  spi-
racle  only;  caudal  segment  circumscribed
by  minute  acanthae  (Fig.  2G-1),  and  stelex
sensilla  (Fig.  2G-2);  posterior  spiracular
plates  with  three  ovoid  rimae,  ca.  0.038  mm
in  length  (Fig.  2G-3),  and  four  interspirac-
ular  processes  with  5-6  branches,  longest
measuring  0.016  mm  (Fig.  2G-4):  inter-
mediate  sensory  complex  ventrad  of  pos-
terior  spiracular  plates,  consists  of  stelex
sensillum  (Fig.  2H-1)  and  medusoid  sensil-
lum  (Fig.  2H-2).

Triipanea  pseiidovicina  differs  from  pre-
viously  described  Triipanea  species  in  be-
ing  more  elongate-cylindrical  than  barrel-
shaped  (Headrick  and  Goeden  1991,  Knio
et  al.  1996a,  Goeden  and  Teerink  1997c,
Goeden  et  al.  1998).  The  serrated  rugose
pads  laterad  of  the  mouth  lumen  are  similar
to  those  on  T.  nigricornis,  T.  signata  and  T.
jonesi  (Knio  et  al.  1996a,  Goeden  and  Teer-
ink  1997c,  Goeden  et  al.  1998).  The  sub-
dorsal  sensilla  are  similar  to  those  found  on
T.  bisetosa  and  T.  jonesi  (Knio  et  al.  1996a,
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Fig. 2. Third inslar ol I lupanfu pst'i4i.knii.iiHi: (A) habitus, anterior to left; (B) gnathocephalon, anterior
view. 1 — serrated rugose pads. 2 — dorsal sensory organ, 3 — anterior sensory lobe; (C) anterior sensory lobe.
1 — serrated rugose pads. 2 — dorsal sensory organ, 3 — subdorsal sensilla. A — terminal sensory organ. 5 — pit
sensory organ. 6 — lateral sensory organ, 7 — supralateral sensory organ, 8 — stomal sense organ; (D) gnathoceph-
alon, anterior view. 1 — stomal sense organ. 2 — mouth hook. 3 — median oral lobe, -4 — labial lobe, 5 — ventre-
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Goeden  et  al.  1998).  The  lateral  spiracular
complex  in  each  Trupanea  species  previ-
ously  examined  has  differed  slightly  in  the
number  or  type  of  sensilla  present  (Head-
rick  and  Goeden  1991,  Knio  et  al.  1996a,
Goeden  and  Teerink  1997c,  Goeden  et  al.
1998).  The  metathoracic  lateral  spiracular
complex  in  T.  pseiidovicina  is  similar  to
that  in  T.  joiiesi.  but  the  abdominal  lateral
spiracular  complex  is  different;  T.  jouesi
bears  one  placoid  sensillum  (Goeden  et  al.
1998);  whereas,  T.  pseiidovicina  has  no
sensilla.

Second  instar:  White,  elongate-cylindri-
cal,  tapering  slightly  anteriorly,  rounded
posteriorly,  minute  acanthae  circumscribe
thoracic  and  abdominal  intersegmental  lines
(Fig.  3A);  gnathocephalon  conical  (Fig.  3B,
D);  rugose  pads  laterad  of  mouth  lumen  ser-
rated  on  ventral  margin  (Fig.  3B-1,  D-1);
dorsal  sensory  organ  a  single,  dome-shaped
papilla  (Fig.  3B-2,  C-1);  subdorsal  sensilla
laterad  of  dorsal  sensory  organ  (Fig.  3C-2);
anterior  sensory  lobe  bears  all  four  sensory
organs  (Fig.  3B-3);  stomal  sense  organ  ven-
trolaterad  of  anterior  sensory  lobe  (Fig.  3C-
3,  D-2);  mouth  hooks  bidentate  (Fig.  3B-4,
D-3);  median  oral  lobe  laterally  flattened,
tapered  anteriorly  (Fig.  3B-5,  D-4);  protho-
rax  circumscribed  anteriorly  by  minute
acanthae  (Fig.  3D-5)  and  verruciform  sen-
silla  (Fig.  3D-6);  anterior  thoracic  spiracles
bear  four  rounded  papillae  (Fig.  3E);  me-
tathoracic  lateral  spiracular  complex  con-
sists  of  spiracle  (  Fig.  3F-  1  ),  stelex  sensillum
(Fig.  3F-2),  and  verruciform  sensillum  (Fig.
3F-3);  abdominal  lateral  spiracular  com-
plexes  consist  of  spiracle  only  (Fig.  3G);
caudal  segment  bears  posterior  spiracular
plates  (Fig.  3H);  posterior  spiracular  plates
consist  of  three  ovoid  rimae,  ca.  0.016  mm
in  length  (Fig.  3H-1),  and  four  interspirac-

ular  processes,  each  with  4-5  branches,
longest  measuring  0.013  mm  (Fig.  3H-2);
intermediate  sensory  complex  consists  of
stelex  sensillum  and  medusoid  sensillum.

The  second  instar  is  very  similar  to  the
third  instar  in  general  habitus  and  sensory
structures,  but  lacks  the  rugose  pads  that
circumscribe  the  prothorax  in  the  third  in-
star.  Also,  the  mouth  hooks  are  bidentate  in
the  second  instar,  and  the  posterior  spirac-
ular  plates  differ  slightly  in  the  size  of  the
rimae  and  the  number  of  branches  in  the
interspiracular  processes.  Trupanea  jonesi
differs  from  T.  pseiidovicina  in  that  the  ru-
gose  pads  near  the  mouth  lumen  are  not  ser-
rated,  and  the  prothorax  is  circumscribed  by
rugose  pads  (Goeden  et  al.  1998).  Trupanea
bisetosa  and  T.  nigricornis  second  instars
have  tridentate  mouth  hooks  and  the  ventral
margin  of  the  ventral  lobe  is  papillate  (Knio
et  al.  1996a).

First  instar:  White,  elongate-cylindrical,
rounded  anteriorly  and  posteriorly,  minute
acanthae  circumscribe  meso-,  metathoracic
and  abdominal  intersegmental  lines  (Fig.
4A);  gnathocephalon  conical,  lacking  ru-
gose  pads  (Fig.  4B);  dorsal  sensory  organ
a  single,  dome-shaped  papilla  (Fig.  4B-1);
subdorsal  sensillum  laterad  of  dorsal  sen-
sory  organ  (Fig.  4B-2);  anterior  sensory
lobe  with  four  sensory  organs  (Fig.  4B-3);
stomal  sense  organs  reduced  (Fig.  4B-4);
mouth  hooks  bidentate  (Fig.  4B-5);  median
oral  lobe  laterally  flattened  (Fig.  4B-6);  pro-
thorax  with  minute  acanthae  ventrally,  tho-
racic  segments  circumscribed  by  single  row
of  verruciform  sensilla;  anterior  thoracic
spiracles  not  present;  lateral  spiracular  com-
plex  not  seen;  caudal  segment  smooth,  lack-
ing  minute  acanthae  (Fig.  4C),  circum-
scribed  by  stelex  sensilla  in  a  2-dorsal,  4-
ventral  arrangement  (Fig.  4C-1);  posterior

laleral sensillum; (E) prothorax. lateral view. I — minute acanthae. 2 — rugose pads. 3 — verruciform sensillum.
4 — anterior thoracic spiracle; (F) anterior thoracic spiracle; (G) caudal segment. I — minute acanthae. 2 — stele-x
sensillum. 3 — rima. 4 — interspiracular process; (H) intermediate sensory complex. 1 — stelex sensillum. 2 —
medusoid sensillum.
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Fig. 3. Second instar of Trupanea pseiulovicina: (A) habitus, anterior to left; (B) gnathocephalon, anterior
view. 1 — serrated rugose pads, 2 — dorsal sensory organ, 3 — anterior sensory lobe, 4 — mouth hook, 5 — median
oral lobe; (C) anterior sensory lobe, 1 — dorsal sensory organ, 2 — subdorsal sensilla. 3 — stomal sense organ; (D)
gnathocephalon, lateral view, 1 — serrated rugose pads, 2 — stomal sense organ, 3 — mouth hook, 4 — median oral
lobe, 5 — minute acanthae, 6 — verruciform sensillum; (E) anterior thoracic spiracle; (F) metathoracic lateral



VOLUME 100. NUMBER 367

l-ig. 4. First instar of Tnipaiua psfiidovicina: (A) habitus, anterior to left; (B) giiathoucphaloii, aiucnor view.
1 — dorsal sensory organ. 2 — subdorsal sensillum. 3 — anterior sensory lobe, A — stomal sense organ, 5 — mouth
hook. 6 — median oral lobe; (C) caudal segment. 1 — stelex sensillum. 2 — rima, 3 — interspiracular process. -4 —
intermediate sensory complex; (D) intermediate sensory complex, 1 — stelex sensillum. 2 — medusoid .sensillum.

spiracular  plates  with  two  ovoid  rimae,  ca.
0.007  mm  in  length  (Fig.  4C-2),  and  four
interspiracular  processes,  each  with  1-3
branches,  longest  measuring  0.006  mm
(Fig.  4C-3);  intermediate  sensory  complex
(Fig.  4C-4),  with  stelex  sensillum  (Fig.  4D-
1)  and  medusoid  sensillum  (Fig.  4D-2).

The  first  instar  differs  from  the  second
instar  in  possessing  fewer  rows  of  acanthae
circumscribing  the  intersegmental  lines,  and
the  prothorax  is  not  circumscribed  by  acan-
thae.  The  gnathocephalon  is  smooth,  lack-
ing  rugose  pads,  and  the  stomal  sense  or-

gans  are  reduced  and  nearly  indistinct.  The
posterior  spiracular  plates  differ  in  bearing
two  rimae  and  the  interspiracular  processes
have  fewer  branches  than  the  second  instar.
The  interspiracular  processes  differ  slightly
among  the  first  instars  of  previously  studied
Trupanea  species  (Knio  et  al.  1996a,  Goe-
den  et  al.  1998).  Trupanea  pseiidoviciua
and  T.  bisetosa  interspiracular  processes  are
very  similar,  with  1-4  branches,  either
blade-like  or  broad  with  dentate  margins;
however,  T.  nighcortus  has  four,  broad
branches  with  dentate  margins  in  each  in-

spiracular complex. 1 — spiracle. 2 — stelex sensillum. 3 — verruciform sensillum; (G) seventh abdominal lateral
spiracular complex, spiracle; (H) posterior spiracular plates, 1 — rima. 2 — interspiracular process.
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Fig. 5. Puparium oi Trupiint-a pseudovicina: (A)
habitus, anterior to left; (B) anterior end. 1 — invagi-
nation scar, 2 — anterior thoracic spiracle; (C) caudal
segment. 1 — posterior spiracular plates. 2 — minute
acanthae. 3 — intermediate sensory complex.

terspiracular  process,  and  T.  jonesi  has  very
reduced  interspiracular  processes  (Knio  et
al.  1996a,  Goeden  et  al.  1998).

Puparium:  Black,  elongate-ellipsoidal
(Fig.  5A);  anterior  end  bears  invagination

scar  (Fig.  5B-1)  and  anterior  thoracic  spi-
racles  (Fig.  5B-2);  caudal  segment  bears
posterior  spiracular  plates  (Fig.  5C-1),  band
of  minute  acanthae  (Fig.  5C-2)  and  the  in-
termediate  sensory  complex  (Fig.  5C-3).
One  hundred-seventy-six  puparia  averaged
2.75  ±  0.02  (range,  2.13-3.35)  mm  in
length;  1.12  ±  0.01  (range,  0.70-1.38)  mm
in width.

Distribution  and  Hosts

The  distribution  of  T.  pseudovicina
inapped  by  Foote  et  al.  (1993)  included  sev-
eral  locations  each  in  Arizona,  California,
New  Mexico,  and  Texas,  and  single  loca-
tions  in  Colorado,  Kansas,  and  Nevada.

Wasbauer  (1972)  reported  T.  pseudovi-
cina  from  PorophyUum  gracile  and  Bebbia
juncea  (Bentham)  Greene.  The  former  host-
plant  belongs  to  the  subtribe  Pectidinae  in
the  tribe  Helenieae  of  the  Asteraceae  (Hick-
man  1993,  Bremer  1994),  and  is  the  only
validated  host  of  this  tephritid  in  North
America  (Goeden  1985,  1989,  1992).  On
the  other  hand,  B.  juncea  belongs  to  the
subtribe  Galinsoginae  in  a  different  tribe,
Heliantheae  (Hickman  1993,  Bremer  1994),
and  T.  pseudovicina  was  not  recorded  in  the
insect  fauna  of  this  desert  shrub  when  sur-
veyed  by  Goeden  and  Ricker  (1989);  con-
sequently,  this  additional  information  now
strongly  indicates  that  the  record  for  B.  jun-
cea  in  Wasbauer  (1972)  is  erroneous,  not
representing  the  rare  host  earlier  suggested
in  explanation  by  Goeden  (1985)  (Foote  et
al.  1993).  Accordingly,  T.  pseudovicina
may  be  either  a  true  monophage  (one  host-
plant  species)  in  North  America  north  of
Mexico  or  a  near-monophage  (one  host-
plant  genus)  on  P.  gracile  and  has  not  yet
been  reported  from  P.  ruderale  (Jacquin)  R.
Johnson,  P.  scoparium  Gray,  or  P.  greggii
Gray,  the  other  congeners  in  the  south-
western  United  States  (Arizona,  New  Mex-
ico,  Texas)  or  on  additional  species  of  Po-
rophyUum  in  the  Sonoran  Desert  and  other
parts  of  Mexico  (Shreve  and  Wiggens  1964,
Johnson  1969,  Hickman  1993).  Alternative-
ly,  if  identifications  and  records  for  T.  pseu-
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dovicina  in  Foote  et  al.  (1993)  are  correct
for  Nebraska  and  Oklahoma,  where  P.
gracile  does  not  occur  according  to  Johnson
(1969),  this  instead  is  an  oligophagous  te-
phritid  that  reproduces  in  flower  heads  of  a
still-to-be-reported,  additional  host  genus  or
genera.  Like  several  other  tephritid  species
that  we  have  studied,  e.g.  Tnipanea  con-
jiincta  (Goeden  1987),  Tomoplagia  cres-
soni  Aczel  (Goeden  and  Headrick  1991),
Zonosemata  vittigera  (Coquillett)  (Goeden
and  Ricker  1971),  Tnipanea  pseudovicina
represents  a  native  southern  California  te-
phritid  closely  associated  with  a  native
host-plant,  which  along  with  its  congeners,
is  primarily  distributed  in  Mexico  and
southward,  where  they  remain  little  known.

Biology

Egg.  —  In  28  closed,  preblossom,  imma-
ture  flower  heads,  85  eggs  were  inserted
pedicel-last  between  the  tips  of  the  phyllar-
ies.  and  most  were  deposited  perpendicular
to  the  receptacle  (n  =  83.  98%:  Fig.  6A,  B)
and  inserted  among  the  florets  (n  =  57,
67%,  Fig.  6A).  Only  a  single  egg  each  was
found  deposited  at  an  angle  to  the  long  axis
of  the  head  or  parallel  to  the  receptacle.
Twenty  eight  of  the  85  eggs  (33%)  were
deposited  loosely  above  or  upon  the  closed
florets  (Fig.  6B)  in  the  space  beneath  the
appressed  distal  parts  of  the  phyllaries.
Only  three  of  the  85  eggs  (4%)  were  in-
serted  partially  into  a  floret.  The  diameters
of  the  receptacles  of  23  flower  heads  con-
taining  eggs  averaged  1.8  ±  0.1  (range,
1.1-2.6)  mm,  and  28  infested  heads  con-
tained  an  average  of  2.5  ±  0.3  (range,  1-7)
eggs  oviposited  mostly  singly  (Fig.  6B)  or
side-by-side  in  pairs,  but  also  in  packets
(Fig.  6A)  of  up  to  five,  by  one  or  more
feinales.

Larva.  —  Upon  eclosion,  first  instars  tun-
neled  into  or  fed  externally  on  one  or  more
unelongated  floral  tubes  of  the  immature
florets  (Fig.  6C).  An  average  of  2.7  ±  0.5
(range,  1-7)  first  instars  was  found  feeding
within  14  closed,  preblossom  flower  heads.
The  receptacles  of  these  heads  averaged  1.8

±  0.7  (range.  1.1-2.3)  mm  in  diaineter  with
an  average  of  27  ±  7  (range,  23-30)  florets,
of  which  an  average  of  only  1.5  ±  0.4
(range,  0-6)  floral  tubes,  or  6%  (range,  0-
21%),  were  damaged.  No  ovules  or  recep-
tacles  within  these  14  infested  flower  heads
were  pitted  by  first  instar  feeding.

Second  instars  fed  mainly  in  floral  tubes
and  ovules  of  preblossom  flower  heads  or
soft  achenes  of  open  heads  (Fig.  6D).  Most
second  instars  fed  with  their  mouthparts  di-
rected  towards  the  receptacles  within  indi-
vidual  floral  tubes/ovules  (Fig.  6D).  but
two,  even  three,  early  second  instars  occa-
sionally  were  found  within  a  single  floret.
A  few  second  instars  were  found  tunneling
through  several  ovules/soft  achenes  parallel
to,  but  well  above  the  receptacles  (Fig.  6D).
Receptacles  of  17  flower  heads  containing
second  instars  were  undamaged  and  aver-
aged  2.3  ±  0.1  (range,  2.0-3.3)  mm  in  di-
ameter.  These  flower  heads  contained  an
average  of  3.2  ±  0.3  (range,  1-5)  second
instars  that  had  destroyed  an  average  of  5.1
±  1.0  (range.  1-15)  ovules/soft  achenes.  or
17.3%  (range,  3.8-50%)  of  an  average  total
of  29  ±  0.7  (range,  24-34)  ovules/soft
achenes.

Most  third  instars  confined  their  feeding
to  soft  achenes  and  florets  at  the  margins,
and  less  commonly  to  the  centers,  of  open
or  postblossom  heads  (Fig.  6E).  Heavily  in-
fested  preblossom  flower  heads  never
opened  and  were  completely  excavated
(Fig.  6F).  In  49  flower  heads  averaging  2.2
±  0.4  (range,  1.5-2.7)  mm  in  diameter  and
containing  an  average  of  2.2  ±  0.2  (range,
1-8)  third  instars,  an  average  of  7.8  ±  1.0
(range  1-26)  soft  achenes/florets  were  dam-
aged,  or  29%  (range,  5-100%>).  Most  third
instars  fed  with  their  long  axes  oriented  per-
pendicular  to  and  mouthparts  directed  to-
wards  the  receptacles  (Fig.  6E),  within  the
lower  parts  of  the  floral  tubes  and  upper
parts  of  the  soft  achenes,  well  above  the
receptacles.  No  receptacles  were  pitted  in
the  49  flower  heads  that  contained  third  in-
stars,  even  in  heavily  infested,  totally  ex-
cavated  heads  (Fig.  6F).  Upon  completing
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Fig. 6. Life stages of Trupanea pseiulovicina in or on Porophyllum gracile: (A) three eggs (arrow) inserted
among florets in closed, preblossom flower head; (B) egg (arrow) inserted atop florets in closed, preblossom
flower head; (C) first instar tunneling in floret; (D) second instar feeding on soft achene at margin of open flower
head; (E) third instar feeding on soft achene; (F) five puparia (top), prepuparium, and third instar (bottom) in
completely excavated closed flower head; (G) single puparium between fully formed, undamaged achenes; (H)
adult male on flower head; (I) adull female on flower head. Lines = 1 mm.
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feeding,  the  larvae  oriented  with  their  an-
terior  ends  away  from  the  receptacles,  re-
tracted  their  mouthparts,  and  pupariated
(Fig.  6F).

Pupa.  —  Flower  heads  containing  puparia
(Fig.  6F,  G)  contained  the  greatest  damage
produced  by  the  seed-feeding  larvae  of  T.
pseiidovicina  within  flower  heads  sampled.
The  receptacles  of  74  infested  flower  heads
containing  puparia  averaged  2.2  ±  0.04
(range,  1.4-3.2)  mm  in  diameter  and  bore
an  average  total  of  29.1  ±  0.6  (17-40)  soft
achenes/florets,  of  which  an  average  of  6.4
±  0.6  (range,  2-27)  soft  achenes/florets  or
30%  (range,  6-100%)  were  damaged.
Again,  no  receptacles  were  pitted.  These
heads  contained  an  average  of  2.0  ±  0.1
(range,  1-6)  puparia.  Most  puparia  of  T.
pseiidovicina  were  found  alongside  of  the
phyllaries  at  the  margins  of  the  flower
heads,  all  had  their  anterior  ends  facing
away  from  the  receptacles,  and  their  long
axes  were  perpendicular  to  the  receptacles
(Fig.  6E  G).

Adult.  —  Adults  emerged  from  mature
flower  heads,  and  were  long-lived  under  in-
sectary  conditions,  as  67  unmated  males  av-
eraged  95  ±  4  (range,  22-224)  days,  and
86  virgin  females  averaged  1  1  2  ±  5  (range,
17-218)  days.  These  flies  are  among  the
longest  lived  native  species  of  nonfrugivo-
rous  Tephritidae  from  southern  California
in  terms  of  average  and  maximum  adult
longevities  that  we  have  recorded.  Such
longevities  are  fully  in  accord  with  the  ag-
gregative  type  of  life  cycle  ascribed  below
to  this  tephritid.  The  premating  and  mating
behaviors  of  T.  pseiidovicina  were  not  stud-
ied  in  the  field,  and  as  with  most  congeners
that  we  have  studied,  adults  would  not  mate
in  petri  dish  arenas  so  useful  with  many
other  nonfrugivorous  tephritid  species
(Headrick  and  Goeden  1994).

Seasonal  history.  —  The  life  cycle  of  T.
pseiidovicina  in  southern  California  follows
an  aggregative  pattern  in  which  the  long-
lived  adults,  in  reproductive  diapause,  over-
winter  and  aggregate  to  mate  on  preblos-
som  host  plants  in  the  spring  (March-April)

(Headrick  and  Goeden  1994).  They  repro-
duce  at  first  in  the  Colorado  Desert,  then  in
the  Mojave  Desert  and  on  occasional  host
plants  scattered  in  chaparral  in  the  interior
valleys  (Munz  1974,  Hickman  1993).  A
single  generation  is  produced  each  year  at
each  locale  on  P.  gracile.  and  most  of  the
life  span  of  T.  pseiidovicina  is  spent  as
adults.

Natural  enemies.  —  Five  species  of  chal-
cidoid  Hymenoptera  were  reared  from  in-
dividual  puparia  and  mature  flower  heads
bearing  puparia  of  T.  pseiidovicina  as  soli-
tary,  larval-pupal  endoparasitoids:  Colotre-
chnits  sp.  (Eulophidae),  Eiiiytoma  n.  sp.  nr.
leviviiltiis  Bugbee,  Einytoma  sp.  (  1  9  )
(Eurytomidae),  Halticoptera  sp.  (Pterom-
alidae),  Pteromalits  sp.  (Pteromalidae).

Acknowledgments

We  thank  Andrew  C.  Sanders,  Curator  of
the  Herbarium,  Department  of  Botany  and
Plant  Sciences,  University  of  California,
Riverside,  for  identification  of  plants  men-
tioned  in  this  paper.  The  parasitoids  were
identified  by  Harry  E.  Andersen,  Hunting-
ton  Beach,  California,  and  Michael  Gates,
Department  of  Entomology,  University  of
California,  Riverside.  We  also  are  grateful
to  E  L.  Blanc  and  D.  H.  Headrick  for  their
helpful  comments  on  earlier  drafts  of  this
paper.

Literature  Cited

Bremer. K. 1994. Asteraceae Cladislics & Classilica-
tion. Timber Press, Inc. Portland, Oregon.

Cavender, G. L. and R. D. Goeden. 1982. Life history
of Trupanea biseto.sa (Diptera: Tephritidae) on
wild sunflower in southern California. Annals of
the Entomological Society of America 1^: 400-
406,

Foote, R, H, 1960, A revision of the genus Trupaneu
in America north of Mexico. U.S. Department of
Agriculture Technical Bulletin 1214, 29 p,

Foote, R, H, and E L, Blanc, 1963, The fruit flies or
Tephritidae of California, Bulletin of the Califor-
nia Insect Survey 7, 1 17 p,

Foote. R. H.. E L, Blanc, and A, L, Norrbom, 1993,
Handbook of the Fruit Flies (Diptera: Tephritidae)
of America North of Mexico, Cornell University
Press. Ithaca. New York.

Goeden, R. D. 1985. Host-plant relations of Tnipciiieo



372 PROCEEDINGS  OF  THE  ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON

spp. (Diptera: Tephritidae) in southern California.
Proceedings of the Entomological Society of
Washington 87: 564-57 L

. 1987. Life history of Tnipuneci conjiincui
(Adams) on Trixis californicii Kellogg in southern
California (Diptera: Tephritidae). Pan-Pacific En-
tomologist 63: 284-291.

. 1988. Life history of Tnipaiiea impeifecia
(Coquillett) on Bebhia juncea (Bentham) Greene
in the Colorado Desert of southern California
(Diptera: Tephritidae). Pan-Pacific Entomologist
64: 345-351.

. 1992. Analysis of known and new host re-
cords for Tnipanea from California (Diptera: Te-
phritidae). Proceedings of the Entomological So-
ciety of Washington 94: 107-1 18.

Goeden, R. D. and D. H. Headrick. 1991. Notes on
the biology, hosts, and immature stages of To-
moplagia cressoni (Aczel) in southern California
(Diptera: Tephritidae). Proceedings of the Ento-
mological Society of Washington 73: 549-558.

Goeden.  R.  D.  and D.  W.  Ricker  1971.  Biology of
Zouosemala vitligera relative to silverleaf night-
shade. Journal of Economic Entomology 64: 417-
421.

. 1989. Phytophagous insect faunas of the des-
ert shrubs, Behhia juncea and Trixis californicii in
southern California. Annals of the Entomological
Society of America 82: 325-321.

Goeden, R. D. and J. A. Teerink. 1997a. Notes on life
histories and descriptions of adults and immature
stages of Procecidochare.s kriMineiie and P. lisae
new spp. (Diptera: Tephritidae) on Ambrosia spp.
in southern California. Proceedings of the Ento-
mological Society of Washington 99: 67-88.

. 1997b. Life history and description of im-
mature stages of Procecidochares anthracina
(Doane) (Diptera: Tephritidae) on Solidago cali-
fornica Nuttall in southern California. Proceed-
ings of the Entomological Society of Washington
99: 180-193.

. 1997c. Life history and description of im-
mature stages of Tnipanea signata Foote (Diptera:
Tephritidae) on Gnapbalimn liiteo-album L. in
southern California. Proceedings of the Entomo-
logical Society of Washington 99: 747-754.

Goeden,  R.  D.,  J.  A.  Teerink,  and D.  H.  Headrick.
1998. Life history and description of immature
stages of Tnipanea jonesi Curran (Diptera: Te-
phritidae I on native Asteraceae in southern Cali-
fornia. Proceedings of the Entomological Society
of Washington 100: 126-140.

Headrick, D. H. and R. D. Goeden. 1991. Life history
of Tnipanea californica Malloch (Diptera: Te-
phritidae) on Gnaphalium spp. in southern Cali-
fornia. Proceedings of the Entomological Society
of Washington 93: 559-570.

. 1994. Reproductive behavior of California
fruit flies and the classification and evolution of
Tephritidae (Diptera) mating systems. Studia Dip-
terologica 1(2): 194-252.

Hering, E. M. 1942. Neue Gattungen und Arten von
Fruchtfliegen der Erde. Siruna Seva 4: 1-51.

. 1947. Neue Gattungen und Arten von Frucht-
fliegen. Siruna Seva 6: 1-12.

Hickman, J. C. (ed.) 1993. The Jepson Manual. Uni-
versity of California Press. Berkeley and Los An-
geles.

Johnson. R. R. 1969. Monograph of the plant genus
Porophylliim (Compositae: Helenieae). University
of Kansas Science Bulletin 48: 225-267.

Knio,  K.  M.,  R.  D.  Goeden,  and  D.  H.  Headrick.
1996a. Descriptions of immature stages of Tni-
panea nigricornis and T. biselosa (Diptera: Te-
phritidae) from southern California. Annals of the
Entomological Society of America 89: 1-1 1.

. 1996b. Comparative biologies of the cryptic,
sympatric species, Tnipanea nigricornis and T.
biselosa (Diptera: Tephritidae) in southern Cali-
fornia. Annals of the Entomological Society of
America 89: 252-260.

Munz, P. A. 1974. A Flora of Southern California. Uni-
versity of California Press. Berkeley and Los An-
geles.

Shreve, F. and I. L. Wiggens. 1964. Vegetation and
Flora of the Sonoran Desert. Stanford University
Press, Stanford, California.

Wasbauer, M. W. 1972. An annotated host catalog of
the fruit flies of America north of Mexico (Dip-
tera: Tephritidae). California Department of Ag-
riculture. Bureau of Entomology Occasional Pa-
pers 19, 172 pp.



Goeden, Richard Dean and Teerink, Jeffrey A. 1998. "LIFE HISTORY AND
DESCRIPTION OF IMMATURE STAGES OF TRUPANEA PSEUDOVICINA HERING
(DIPTERA: TEPHRITIDAE) ON POROPHYLLUM GRACILE BENTHAM IN
SOUTHERN CALI FORNIA." Proceedings of the Entomological Society of
Washington 100, 361–372. 

View This Item Online: https://www.biodiversitylibrary.org/item/54709
Permalink: https://www.biodiversitylibrary.org/partpdf/54505

Holding Institution 
Smithsonian Libraries and Archives

Sponsored by 
Smithsonian

Copyright & Reuse 
Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Entomological Society of Washington
License: http://creativecommons.org/licenses/by-nc-sa/3.0/
Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 22 September 2023 at 18:02 UTC

https://www.biodiversitylibrary.org/item/54709
https://www.biodiversitylibrary.org/partpdf/54505
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

