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Abstract.—  A.  survey  of  the  phytophagous  insects  found  on  Baccharis  halimifolia  along
the  eastern  seaboard  of  the  United  States  was  undertaken  as  part  of  an  extensive  program
to  find  biological  control  agents  for  this  plant  in  Australia.  One  hundred  and  seventy  four
phytophagous  insect  species  were  collected  or  were  recorded  in  the  host  records  of  the
Division  of  Plant  Industry,  Bureau  of  Entomology  insect  collection  at  Gainesville.  Four-
teen  species  were  considered  to  be  monophagous  and  potential  biological  control  agents.
Lepidoptera  and  cndophages  constituted  a  high  proportion  of  this  group.  Fifty  five  general
predators  and  5  1  agricultural  pests  were  also  found  on  B.  halimifolia.
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Baccharis  halimifolia  L.  (Family  Astera-
ceae:  Tribe  Astereae:  Sub-Tribe  Bacchari-
nae)  is  a  North  American  shrub  that  has
become  a  noxious  weed  in  Queensland,
.Australia  (Stanley  and  Ross  1986).  As  part
of  its  effort  to  control  this  weed,  the  Queens-
land  Department  of  Lands  initiated  a  pro-
gram  in  1  960  to  find  suitable  biological  con-
trol  agents  from  the  New  World  where  the
Baccharinae  are  native.

B.  halimifolia  is  found  along  the  eastern
seaboard  of  the  United  States  from  Florida
to  Massachusetts.  It  was  probably  intro-
duced  into  Australia  from  Florida  which  has
a  subtropical  climate  most  closely  approx-
imating  that  of  southeast  Queensland  where
B.  halimifolia  is  most  troublesome.  The
eastern  seaboard  was  therefore  selected  as
a  very  appropriate  area  in  which  to  survey
the  insect  fauna  associated  with  this  plant.
From  the  survey  it  was  hoped  that  mono-
phagous  species  suitable  for  importation  and

release  into  Australia  could  be  selected  for
further  study.

Various  surveys  of  insect  faunas  on  Bac-
charis  have  already  been  reported.  Tilden
(1951)  listed  221  insects,  including  55  pri-
mary  herbivores,  associated  with  the  veg-
etative  parts  of  B.  pihilaris  DC.  F.  D.  Ben-
nett  (unpublished)  surveyed  the  fauna  on
various  species  of  Baccharis  in  Brazil.  Kraft
and  Denno  (1982)  listed  the  major  foliage-
feeding  herbivores  attacking  B.  halimifolia
in  Maryland.  Palmer  (1987)  surveyed  the
insect  fauna  on  B.  halimifolia  and  the  closely
related  B.  neglecta  Britton  in  Louisiana,
Texas,  and  northern  Mexico  and  reported
1  33  phytophagous  species,  of  which  1  1  were
considered  monophagous.  Boldt  and  Rob-
bins  (1987)  surveyed  B.  neglecta  in  Texas
and  reported  9  1  phytophagous  species.

B.  halimifolia  is  a  perennial,  dioecious
woody  shrub  that  grows  to  a  height  of  15
feet.  It  produces  new  growth  in  spring,  and
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the  quality  of  the  foliage  in  terms  of  nitrogen
content,  moisture  content,  secondary  chem-
icals,  and  toughness  declines  as  the  year  pro-
gresses  (Kraft  and  Denno  1982).  It  flowers
in  autumn,  producing  a  prodigious  quantity
of  seed  (Panetta  1979).  The  phenology  of
this  plant  is  described  in  more  detail  by
Palmer  (1987).

The  Area  and  Methods  of  Survey

The  area  between  southern  Florida  and
Washington,  D.C.  was  first  surveyed  on  two
car  trips  of  3-4  weeks  in  1962.  The  first  trip
was  made  in  spring  when  the  B.  halimifolia
was  producmg  new  foliage,  and  the  second
was  undertaken  in  October  when  the  plants
were  in  full  flower.  Two  to  three  sites,  ap-
proximately  50  miles  apart,  were  examined
each  day  on  these  trips.  From  1982-1987
further  surveying  was  undertaken  on  visits
of  a  few  days  to  Miami  and  Gainesville,
Florida;  to  Charleston,  South  Carolina:  to
Williamsburg.  Virginia:  and  to  Toms  River.
New  Jersey.  In  1983  a  site  near  Gainesville
was  also  inspected  each  month.

Collecting  procedures  were  much  as  de-
scribed  b>  Palmer  (1987).  Insects  were  found
by  visual  inspection  and  sweeping  the  fo-
liage.  Inflorescences  were  examined  under
the  microscope.  Immatures  were  reared
through  to  adulthood  to  enable  them  to  be
accurately  identified.  \\\  insects  were  sent
to  expert  taxonomists  (cf.  acknowledg-
ments)  for  their  identification.

A  second  source  of  data  was  the  collection
and  files  of  the  Bureau  of  Entomology,  Di-
vision  of  Plant  Industry,  Florida  Depart-
ment  of  Agriculture  and  Consumer  Services
(DPI),  in  Gainesville.  This  collection  main-
tains  a  catalogue  of  host  records  for  all  in-
sects  submitted  for  identification.  Because
the  authors  had  no  control  over  the  collec-
tion  or  treatment  of  these  data,  information
from  this  collection  is  clearly  marked  in  the
tables  to  distinguish  it  from  our  own  col-
lections.

Identified  insects  were  classified  as  mono-
phagous  if  restricted  to  Bacchans.  oli-

gophagous  if  the  host  range  was  restricted
to  the  tribe  Astereac  and  polyphagous  if
having  a  wider  host  range.  Evidence  of  host
range  was  obtained  from  observations  dur-
ing  the  course  of  the  survey,  consultations
with  acknowledged  experts,  examination  of
host  data  attached  to  specimens  in  major
insect  collections,  information  in  texts  such
as  Arnett  (1985),  Slater  and  Baranowski
(1978),  Arnett  et  al.  (  1  980),  Smith  and  Smith
(1978).  Baranowski  and  Slater  (1986).  and
Borror  et  al.  (1981).  and.  in  some  instances,
formal  host  testing.

Insects  were  classified  as  endophagous  if
they  were  found  feeding  on  internal  tissues
of  Bacchans  and  ectophagous  if  they  fed
externalh  on  Baccharis.  They  were  classi-
fied  as  pest  species  if  mentioned  as  such  in
Arnett  (1985).

Monophagous  species  were  considered
potential  agents  for  biological  control  of  fi.
halimifolia  and  their  potential  was  rated
subjectively  b>  the  authors  and  objectively
by  applying  the  formula  of  Goeden  (1983).
\n  insect  can  score  a  maximum  of  79  points
by  this  formula  and  is  classified  as  effective,
partially  effective  or  ineffective  if  it  scores
>50,  20-50.  or  <20,  respectively.

Results

The  phytophagous  fauna  (excluding  pol-
len  and  nectar  gatherers)  found  on  B.  hal-
imifolia  are  shown  in  Table  1  .  One  hundred
and  eight  species  were  collected  and  a  fur-
ther  66  species  were  obtained  from  the  DPI
files.  The  .'^cari,  Hemiptera,  Homoptera,
Lepidoptera,  Coleoptera  and  Diptera  were
represented  by  5  (3%  of  total  species),  20
(1  1%).  71  (41o/o),  22  (13%),  43  (25%)  and  13
(7%)  species,  respectively.

Fourteen  species  (8%  of  the  total  species)
were  considered  to  be  monophagous.  Three
species  were  considered  oligophagous.  and
the  remainder  were  either  polyphagous  or
host  range  unknown.  Of  the  monophagous
species.  7  (50%  of  the  monophagous  species)
were  Lepidoptera  and  8  (57%)  were  endoph-
agous  for  at  least  part  of  their  life  cycle.
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Table 1 . Phytophagous species collected on B. halunifolia along the eastern seaboard of the United States.

Spcc.es'
Location
(Stale)

Insecl-Host  Rcla-  Pest
tionship to Hacchatis Specificity- Status'

Acari
Enophyidae
*Aceria nr. baccharices Kiefer
*Tegonotus acidotus (Keifer)
*Tegonotus nr. bacchans (Keifer)

Tegonolus undescribed sp.
Tetranychidae

* Paraletrainxhus sp.
Hemiptera

Coreidae
Acanlhocephala confratenta (L'hler)
Acamhocephala femoraia (F.)
Acanlhocephala lermmahs (Dallas)
Catorhinlha gutlula (F.)

*Eulhochlha galcator (F.)
Leploglossus phyllopus L.
Merncpris lyphaeiis Fab.

Lygacidae
*Ochnmnus lineoloides Slater
Ochnmnus mimulus (Stai)

*Palagonatus divergem Distant
Miridae

Adclphocons rapidus (Say)
Lopidca hespenis (Kirkalds )
Slaterocons palUpes (Knight)
Taylonlygus pallidulus (Blanchard)

Pentatomidae
*Euschistus crassus Dallas
Euschislus senus Say

*Loxa sp.
Mornudea sp.

Tingidae
Corythucha bacchandis Drake

*Corylhucha marmorala (l'hler)
Homoptera

.Acanaloniidae
*Acanalonia lalifrons Walker

Aleyrodidae
*Bemesia berbicola Cockerell
*Paraleyrodcs naranjae Dozier

Aphididae
Aphis coreopsidis (Thomas)
Aphis gossypii Glover
Macwsiphum sp.
Myzus persicae (Sulzer)
Toxoplera auranlu (Fonscolombe)
Vroleucon cupaloncolens (Patch)
Uroleucon gravicornis (Patch)

Cercopidae
*Aphrophora sp.
Clasloplera obtiisa Say
Clasloplera xanlhocephala Germar

u
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Table 1. Continued.

Spc.
Location
ISlak-l

Insect-Hosl Rela-
tionship to BuLilian Speciticit\-

Pest
Status'

Cicadellidae
*Enipoasca kraeiiwn Ross & Moore
*Empoasca sp.
*Graminella mgnfrons (Forbes)
*Graphocephala coccmea (Forsler)
*Graphocephala versuta (Say)
Gyponana sp.

*Paraphlepsius sp.
*Penthinua nr. atticncana Fitch
*Ponana sp.
Oncometopia mgnfrons (Walker)

*Scaphytopius sp.
Cixiidae

*Bothnocera sp.
*Myndus criidus Van Duzee
Myndus pallidus Caldwell
Olianis sp.

Coccidae
Ceroplastes cenfenis (F.)

*Ceroplastes cirripcdiformis Comstock
* Ceroplastes flondcnsis Comstock
Coccus hesperidiim L.

*Coccus longidus (Douglas)
Coccus viridis (Green)

*Eucalymnatus tessellalus (Signoret)
Ktlifia acuminata (Signoret)
Kilifia elongatus (Signoret)

*Parasaissetia nigra (Nietner)
Protopuhinaria pyrifornus (Cockerell)

*Pul\inaria mnumerabilis (Rathvon)
Pulvmaria psidii Maskell
Puhiiiaria urbicola Cockerell
Saissetia coff'eae (Walker)

*Saisselia miranda (Cockerell & Parrott)
Saissetia neglecta DeLotto
Saissetia oleae (Olivier)

Delphacidae
Stobaera pallida Osbom

Diaspididae
Abgrallaspis cyanophylli (Signoret)
Aonidomytilus solidagmis (Hoke)
Hemiberlcsia lataniae (Signoret)
Melanaspis similacis (Comstock)

*Pinnaspis strachani (Cooley)
*Pseudaonidia trilobitiformis (Green)
Rhizaspidiotus dearnessi (Cockerell)

*Velataspis dentata (Hoke)
Flatidae

Anormenis septcntrioualis (Spinola)
Cyarda melichari Van Duzee

Fulgoridae
Cyrpoptiis reineckei Van Duzee
Pobhcia fuhginosa Olivier



220 PROCEEDINGS  OF  THE  ENTOMOLOGICAL  SOCIETY  OF  WASHINGTON

Table 1. Continued.
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Table 1. Continued.
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Table L Continued.

Species
Location
(Slalc) Insect-Host  Rela-  Pest

tionship to Ba^ihun^ Specificity- Status'
Nemortmyza posncala (Meigenl
Phytobia sp.

Cecidomyiidae
Contannia nr. perfohala
Dasineuna undescribed sp.
Neolaswptera hacchancola Gagne
Neolasioptera lalhami Gagne
Neolasiopiera undescnbed sp.
Prodiplosis undescnbed sp.

Tephritidae
Paroxyma sp.
Tephniis subpura (Johnson)

' * = Record from DPI collection card tile.
- *** = Monophagous (host-plants apparently restricted to the genus Bacchcins); ** = oligophagous (host-

plants apparently restricted to the tribe .^stereae); * = polyphagous (having a wider host range than above two
categories); *? = specificity unknown but very likely polyphagous; U = specificity unknown.

' * = Pest species.

Conversely,  8  of  18  (44%)  endophagous
species  were  monophagous.

Only  2  of  the  monophagous  species,  P.
piger  and  A',  hacchancola.  had  a  limited
geographic  distribution.  The  other  1  2  species
were  found  in  at  least  2  states  and  6  species
were  found  throughout  the  survey  area.  Ten
of  the  14  species  (72%)  were  found  west  of
the  Mississippi  River  by  Palmer  (  1  987).  By
contrast  only  27  of  the  total  number  of
species  (16%)  were  common  to  this  survey
and  that  of  Palmer  (1987).

Nearly  one  third  of  the  phytophagous
species  (51  species)  were  pests  of  agricul-
tural  or  ornamemental  plants.  These  in-
cluded  well  known  pests  such  as  the  brown
stinkbug,  Euchistus  servus  (Say);  the  green
peach  aphid,  Myziis  persicae  (Sulzer);  the
black  citrus  aphid,  Toxoptera  auranlii{Fon-
scolombe);  the  green  scale.  Coccus  viridis
(Green);  the  green  shield  scale.  Puhinaria
psidii  Maskell;  the  carpenterworm,  Priono-
xystiis  robiniae  (Peck),  the  yellow-striped
armyworm,  Spodopiera  oniilhogalli  (Gue-
nee);  and  the  southern  com  rootworm,  Dia-
brotica  undecimpunctata  howardi  Barber.

Non-phytophagous  insects  such  as  polli-
nators,  predators,  parasitoids,  nectar  gath-
erers,  and  casual  associates  that  were  col-
lected  or  reared  during  the  survey  are  listed

in  Table  2.  This  list  includes  55  predatory
species.

Notes  on  the  More  Important  Species

The  phenologies  of  Trirhabda  bacharidis
Weber,  Amnisciis  perplexus  (Haldeman),
Oidacmatophonis  balanotes  (Meyrick),
Bucculatrix  ivella  Busck,  Aristotelia  ivae
Busck,  Epiblema  discretivana  (Heinrich),
Neolasioptera  lalhami  Gagne,  Tephritis
subpura  (Johnson),  Ochrininus  luinntlus
(Stai),  and  Stobaera  pallida  Osbom  were  de-
scribed by Palmer (  1 987).  These species were
all  commonly  encountered  along  the  eastern
seaboard.  In  Florida,  however,  the  phenol-
ogies  of  T.  bacharidis  and  O.  balanotes  were
different  from  the  previous  description
(Palmer  1987).  Here  larvae  of  T.  bacharidis
were  commonly  found  in  the  autumn  and
early  spring,  suggesting  a  partial  second  gen-
eration  or  some  populations  being  asyn-
chronous.  Similarly,  O.  balanotes  was  not
discretely  univoltine  in  Florida.  A  survey  in
February  revealed  a  range  of  immature
stages  from  early  instars  to  pupae.

The  black  mirid,  Slaterocoris  pallipes
(Knight),  was  abundant.  It  occurs  further
south,  however,  than  Wheeler  (1981)  de-
scribed  with  the  southern  limit  of  its  range
at  Gainesville,  Florida.
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Table 2. Parasitoids, predators, and incidental visitors recorded, reared or collected on B. hahmifolia during
the course of the survey.

Spc.

Acan
Bdellidae
*Bdcllodes longiroslris (Hermann)

Phytoseiidae
*Typhlodron}a/us peregniuis (Muma)

Passalozetidae
*Passalozetes sp.

Tydeidae
*Lorryia formosa Coorenian
*Tydeus nr. inunsten Meyer and Ryke

Araneae
Anyphaenidae

*Aysha sp.
Araneidae

*Araiwus mimiatus (Walckenaer)
*Argiope sp.
*Concpena minealus (Walckenaer)
*Neoscona sp.

Clubionidae
*Clubiona nianiinia L. Koch
*Trachelas vo/irfiw Gertsch

Salticidae
*Hculzia dinhigua (Walckenaer)
*Hcnlzia nutrala Hentz

Thendiidae
*Anclosimus studiosus (Hentz)
*Anetosimus textrix (Walckenaer)
*Thcndioii flaYoiiokiluiii (Becker)

Thomisidae
*Misumenops oblongus (Keyserling)

Thysanoptera
*Diceralolhnps sp.
*Leplolhnps malt (Fitch)

Hemiptera
Anthocoridae

Onus msidiosus (Say)
Nabidae

Nahis capsiformis German
Pentatomidae

Euthyrhynchus thoidanus (L.)
*Podisus mactdnenlns (Say)
S!irctriis amiiorago (F.)

Phymatidae
Phymata fasciala fasciata (Gray)
Phymata fasciata mystica Evans

Reduviidae
*Apiomenis spissipes (Say)
Pselliopus cinclus F.
Zehis longipes (L.)
Zelus cervica/is St31
Zelus longipes (L.)

general predator

general predator

incidental

general predator
general predator

general predator

general predator
general predator
general predator
general predator

general predator
general predator

general predator
general predator

general predator
general predator
general predator

general predator

general predator
general predator

general predator

general predator

general predator
general predator
general predator

general predator
general predator

general predator
general predator
general predator
general predator
general predator
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Table 2. Continued.

SpOCR'S
Neuroplera

Chrysopidae
Chrysopa spp.

Lepidoptera
Phycitidae

Laetilea coccidivora Comstock

Coleoptera
Cantharidae

Caruharis sp.
Chauliognathus marginalns (F.)
Discodon sp.

Coccinellidae
Adalia bipunctala (L.)

*A:ya orbigcra Mulsant
Coleomegdia maculata (DeGeer)

*Cryplolaemus montrou~ein Mulsant
Cycloncda sangiiinea (L.)
Exochomus childreni Mulsant
Hippodamia convergens Gueinn
Hyperaspis signata Olivier

*.\ficrnwcisca sp.
Olla V- nigrum (Mulsant)
Scyniniis creperus Mulsant
Scymnus fraicrniis LeConte

Elatendae
Ampcdiis lulcolus (LeConte)

*Mclanotus communis (GvUenhal)
Scarabaeidae

Tngonopcltaslcs delta (Forster)
Diptera

Asilidae
Asilus sp.

*Onunauus lihialis Say
Bibionidae

I'Iccia ncayclicii Hardy
Chamaemyiidae

Lcucopis anwruana Malloch
Micropezidae

*Taeniaptcra invalla Macquart
Otitidae

*Euxesta notala (Wiedemann)
Platystomatidae

Rnellia swyskali Namba
Sciomyzidae

Dulya sp.
Syrphidae

Pscudodnros ciavalus (F.)
Tabanidae

*Chrysops Jlavidus Wiedemann
Tabanus imUans Stone

Tachinidae
Lixopluiga sp.

aphid predators

coccid predator

pollen feeder
pollen feeder
pollen feeder

aphid predator
soft scale predator
aphid predator
mealybug predator
aphid predator
soft scale predator
aphid predator
soft scale predator
diaspine scale predator
aphid predator
aphid predator
aphid predator

incidental
incidental

incidental

general predator
general predator

incidental

aphid predator

incidental

incidental

incidental

incidental

aphid predator

incidental
incidental

incidental
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Table 2. Continued.

Species

Hymcnoptera
Aphelinidae

Ceiitrodora ccrcopiphagus (Milliron)
Coccophagiis sp. 1
Coccophagus sp. 2

Aphiidae
*Diaereiiellii sp.
Lysiphlebus tcstaceipcs (Cresson)

Bethylidae
Parisarola sp.

Braconidae
Apantelcs undescribed sp.
Apanteles epinotiae Viereck
Apanieles forbesi Viereck
Agathis texana Cresson
Bucculatnplcx sp.
Chelona sp.
Chelonus (Micmchelonus) sp.
Macrocenlrus cerasivoranae Viereck
Macrocentrus delicaUis Cresson
Macroccntnis pallistcr Degant
Microgaster niediata Cresson
Mirax texana Muesebeck
Opius undescribed sp.
Opius undescribed sp.

Ceraphronidae
Lygocerus sp.

Chalcididae
Spilochalcis sangtiiiicventris (Cresson)

Cynipidae
Gonaspis potentiUac Bass

Eupelmidae
*Anaslalus sp.
Eupelmus sp.
Eupelnnts sp.
Eupelmus sp.
Eupelmus sp.
Eupelmus sp.

Eulophidae
Achrysocharella sp.
Chrysoehans parks! Crawford
Cirrospilus girualti Peck
Derostenus sp.
Telraslichus nunutus (Howard)

Eurytomidae
Eudecaloma quercdanae (Fitch)
Eurytoma sp.

Formicidae
*Crematogaster ashnwadi Mayr
*Crematogaster alkmsoui Wheeler
*Dolichocerus pustulalus Mayr
* Dorymyrmex pyramicus (Rogor)
*Hypoclinea mariae Forel

egg parasite of Clastoptera
parasite of Coccus hesperuium
parasite of Pulvinana urbicola

aphid parasite
aphid parasite

parasite of Epiblema discretivana

parasite of Bucculatnx ivella
parasite of Lepidoptera defoliator
parasite of Lepidoptera defoliator
parasite of Lepidoptera
parasite of Bucculainx ivella
parasite of Oidaematophorus balanotes
parasite of Oidaematophorus balanotes
parasite of Oidaematophorus balanotes
parasite of Lepidoptera defoliator

parasite of Bucculainx ivella
parasite of agromyzid
parasite of agromyzid

parasite of Bucculatnx ivella

parasite of Exema negtecta

parasite of Exema neglecta
parasite of agromyzid
parasite of Epiblema discretivana
parasite of Tephriiis subpura
parasite of Neolasioptera lathami

parasite of agromyzid
parasite of agromyzid
parasite of Bucculatnx ivella
parasite of agromyzid
parasite of Coleomegilla maculata

incidental
general predator
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Table 2. Continued.

Species

*Monomorntm Jloncola (Jerdon )
*Pseudomyrma brunnea F. Smith
*Pseudomynna pallida F. Smith
*\\'asmanma auropunctata (Rogor)

Ichneumonidae
Brachycyrtus prctiosus Cushman
Eiphosoma mexicana Cresson
Labena grallator Say
Temelucha sp.
Trogomorpha Irogifonnis (Cresson)

Mutillidae
Dasymulilla cypns BI.

Platygasteridae
Platygasier bacchancola (Ashtnead)
Tnchasis sp.

Pteromahdae
Hetcroschcma sp.

Sphecidae
Sceliphron caemenlarium Dru.

Vespidae
Pulisies annularis L.

general predator
general predator

parasite of Chrysopa

parasite oi Ammscus perplexus
parasite of Oidaemalophorm balanotes

general predator

parasite of Neolasioplera lathami
parasite of Neolasioplera lathami

parasite of Exema neglecla

general predator

general predator

Record from DPI collection card 111

The  cossid,  Prionoxystus  piger  (Grote),
caused  considerable  damage  to  the  shrubs
by  its  stem-boring  activity.  This  was  a  uni-
vohine  species,  with  moth  activity  in  spring
and  larvae  present  in  the  stems  throughout
the  year.  It  was  found  only  in  a  very  limited,
frost-free  area  to  the  south  of  Miami,  sug-
gesting  that  it  may  be  a  tropical,  immigrant
species  from  the  Caribbean  Islands.  It  has
been  previously  reported  from  Cuba  (Grote
1865).

The  cochylid,  Lorita  baccharivora  Pogue,
is  a  multivoltine  species  that  was  commonly
encountered  from  South  Carolina  to  Flor-
ida.  Larvae  tied  terminal  and  surrounding
leaves  together  with  silken  threads  to  form
tubes  in  which  they  lived.  This  action  caused
growth to be arrested,  and the growing points
to  die,  as  reported  by  Diatloff  and  Palmer
(1988,  in  press).

The  case-bearing  chrysomelid  Exema  ne-
glecla  Blatchley,  was  also  commonly  en-
countered  from  South  Carolina  to  Florida.
Both  larvae  and  adults  fed  on  the  plant.

Prospects  for  Biological  Control

Trirhabda  bacharidis  (W.  Haseler,  un-
published),  Oidacmalophonis  balanotes  (W.
Haseler,  unpublished),  Aristotelia  ivae
(Diatloff  and  Palmer  1988,  in  press),  Buc-
culatnx  ivella  (Palmer  and  Diatloff  1987),
Lorita  baccharivora  (Diatloff  and  Palmer
1988,  in  press),  Neolasioplera  lathami  (Dial-
loffand  Palmer  1987),  Amniscus  perplexus
(Palmer,  unpublished),  Slaterocoris  pallipes
(Palmer,  unpublished),  Stobaera  pallida
(Palmer,  unpublished),  and  Itame  varadaria
(Palmer,  unpublished)  have  been  proven
host  specific  and  have  been  introduced  into
Australia.  Trirhabda  bacharidis  and  A.  ivae
have  been  established  in  the  field  in  Queens-
land  but  they  have  not  contributed  to  ef-
fective  control  except  in  localized  areas.
Oidaematophorus  balanotes  and  L.  bac-
charivora  are  at  present  being  released  and
establishment  is  anticipated.  Bucculatrix
ivella,  A.  perplexus,  and  /.  varadaria  are
undergoing  final  testing  in  Australia  prior
to  their  release.  Neolasioplera  lathami,  S.
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pallida,  and  S.  pallipcs  have  not  yet  been
successfully  cultured  in  the  Australian  quar-
antine  facilities.  The  remaining  monopha-
gous  species  will  be  further  tested  for  host
specificity  in  the  future.

The  monophagous  species  were  rated  b>
the  formula  of  Goeden  (1983)  and  also  sub-
jectively  by  the  authors,  based  on  their  North
American  experience  with  the  insects  (Ta-
ble  3).  The  two  methods  of  assessment  were
not  in  close  agreement,  although  both  in-
dicated  a  number  of  promising  species.  Aiu-
niscus  perplexus,  B.  ivella,  T.  bacharidis.  and
O.  halanotes  were  given  good  scores  by  both
methods.  All  14  species  received  a  score  of
>20  by  the  Goeden  formula  indicating  that
they  might  be  at  least  partially  efltctive
agents  and  worthy  of  further  study.

Discussion

In  order  to  find  all  the  insects  on  the  plant,
we  found  it  essential  to  use  both  sweeping
and  visual  inspection.  Baccharis  haliniifolia
is  a  tall  bush  growing  well  above  surround-
ing  grasses  and  herbs  and  therefore  can  be
swept  with  little  risk  that  the  sample  will  be
contaminated  with  arthropods  from  other
plants.  Sweeping  proved  to  be  the  best
method  for  capturing  small  active  species
and  caterpillars  present  in  low  numbers.  On
the  other  hand,  it  was  essential  to  inspect
the  plants  visually  in  order  to  collect  en-
dophages  and  tightly  adhering  insects  such
as coccids.

Despite  differences  in  sampling  proce-
dures  and  time  allocated  for  survey,  the  size
of  the  insect  fauna  is  similar  to  that  found
on  B.  pihilaris  (Tilden  1951)  and  on  B.  hal-
iniifolia  and  B.  neglecta  west  of  the  Missis-
sippi  by  Palmer  (1987).  However,  in  one
respect,  this  survey  differed  from  the  others;
a  much  larger  number  of  species  of  scale
insects  was  taken,  all  in  Florida.  This  may
be  due  in  part  to  Florida's  subtropical  cli-
mate  and  proximity  to  the  Caribbean  Is-
lands  from  which  many  tropical  species  have
become  established.

The  survey  emphasized  the  importance

Table 3. The potential effectiveness for biological
control of the monophagous species as predicted by
the formula of Goeden (1983) and by the authors" sub-
jective assessment (with a poor candidate scoring 1 and
a superior prospect scoring 5).

of  searching  for  endophagcs,  as  a  very  high
proportion  of  these  were  monophagous  as
indicated  also  by  Palmer  (1987).  Not  only
is  there  a  high  probability  that  an  endophage
will  be  monophagous.  but  their  endopha-
gous  habit  may  protect  them  from  many
general  predators  and  parasites  in  the  coun-
try of release.

The  survey  also  indicated  that  B.  hal-
iniifolia  harbours  a  rich  insect  fauna  occu-
pying  a  diverse  range  of  niches.  As  B.  hal-
iniifolia  is  a  common  plant  along  the  eastern
seaboard,  it  may  be  ecologically  important
to  its  habitat  and  to  nearby  human  agricul-
tural  endeavours.  This  is  suggested  by  the
number  of  species  of  general  predators  as-
sociated  with  it  and  by  the  number  of  ag-
ricultural  pests  that  either  feed  or  seek  shel-
ter  on  it.  It  may  therefore  play  an  important
role  as  an  alternate  host  for  these  insects.
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