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TAXONOMY AND BIOLOGY OF A NEW SPECIES OF ZAPHANERA (HEMIPTERA:

ALEYRODIDAE) AND ITS ASSOCIATION WITH THE WIDESPREAD DEATH OF WESTERN

MYALL TREES, ACACIA PAPYROCARPA, NEAR ROXBY DOWNS, SOUTH AUSTRALIA

by P. T. BAlLEY". J. H. MARTIN', J. S. NoYEs' & A. D. AusTiné

Summary

Batcey, T, Martiy, J. H, Noves, ). S, & Avstiv, AL D, (2001) Taxonomy and biology of a new specics of
Zuaphanera (Hemiptera: Aleyrodidae) and its association with the widespread death of western myall trees. Acacin
paapyvrocarpa, near Roxby Downs, South Australia, Trans. R Soc. S, Aust. 125(2) 83-96, 30 November, 2001.

An outbreak of western myall whitefly, a new species of Zaphanera (Hemiptera: Aleyrodidac), is associated
with dicback and death of western myall trees, Acacia pupyrocarpa Bentham, in a desert area of about 10,000
km* in South Australia. Both young and mature trees up to several hundred years old are allected. Death of
foliage appears 10 be related to large numbers of the whitefly feeding on phyllodes. A new species of the
parasitoid Zarhopaloides (Hymenoptera: Encyrtidac) emerged from whitefly pupae and appears 1o be the first
encyrtid authenticated as a true parasitoid of aleyrodids. Possible causes of this outbreak are discussed and
mclude (1) a temporary parasitoid asynchrony with its host population, (2) the possibility that western myall
whitelly has been newly-introduced to the area on another plant host and has adapted (o western myall trees and
3) that the outbreak is symptomatic ol a widespread decline in the health of trees. All life-history stages of the
new species of Zaplanera and the new species of the parasitoid Zarhopaloides are described.

Ky Worns: Zaphanera, Zarhopaloides, Acacia papviocarpa Bentham, western myall whitefly, westemn

myall tree, outbreak, tree death.

Introduction

Western myall, Acacia papyrocarpa Bentham, is a
desert adapted tree ol chenopod shrublands on
calcarcous soils in the 150-300 mm (predominantly
winter) rainfall zones of northern Spencer Gullf,
along the margins of the Nullarbor Plain of South
Australia, and in the Eastern Goldficlds of Western
Australia. Much of this arca is used for grazing sheep
and cattle for which the trees provide shelter.
Western myall shares the castern parts of its range
with mulga. Acacia anewra F. Muell., to form a
mixed species woodland.

Western myall trees are slow-growing and may
reach 5-6 m before becoming recumbent (Lange &
Sparrow 1992). Age estimates of’ mature trees vary
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from 250 years (Coleman ¢t al. 1996") to 350+ years
(Ireland 1997°). Foliar growth flushes are produced
by the tree during summer (November to February)
and appear to be independent of rainfall (lreland
1997%)

This paper describes an outbreak of an apparently
native whitefly species in the genus Zaphanera on
western myall which has Killed trees over a wide arca
of north-castern South Australia. There is no
historical cvidence of previous outbreaks of this
species on western myall trees anywhere in Australia
(nor ol any other insect capable of killing so many
trees so quickly). We are not aware of previous
reports of any whitefly species causing widespread
death of perennial trees. Both the whitefly and its
encyrtid wasp parasitoid are described as new and
possible reasons for the outbreak are discussed.

Materials and Methods

Taxonomy

Terminology for whitelly morphology follows that
of Martin (1999) and that for the encyrtid parasitoid
is after Noyes & Hayat (1994). The following
abbreviations are used for institutions:
ANIC, Australian National Insect Collection, CSIRO
Entomology, Canberra:
BMNH, The Natural History Museum, London, UK:
USNM., US National Museum ol Natural History,
Washington, DC;
WINC, Waite Insect and Nematode Collection,
Waite Campus, SA.

—
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Ihe Tollowiig abbreviations are used m the
parasioid description:
Al - aedeagus length
L0 = maximum eye length
FW - mayimum cye width
Fl-¢ - lunicle segments 1-6, e
semients after the pedieel
FV = miiimum frontovertes width
FWI - fore wing length
FWW - tore wing width
Gl - gonosivius length
HW = licad width
TTWL - himd wing length
PIWAW = hind wing widih
MT - mid nbia length
MS - malar space
OCT = mmimm distance between pogterior ocellns
und occipital margin
O, - ovipositat length
COL <y distanee between postenior ocellis
and ¢ye margin
POL. - mimmum distance between postetior ocelli
SL = =seape length
SW - maximun scupe width

e liest 5%

Hu-‘fu_f.;r

The hte cyele obf westerm myall whitefly was
constructed from ten population samples aken al
approxiniately monthly wiervals during Seprember-
April amd less frequently during May-August over
the penod December 1999 (o0 December 2000
Whitefly populalion samples were tiken from 20
matire trees. iodividually marked, just outside
Roxby Downs township, At caeh sampling time, a
healthy growing shoot was cut from each tree at
approximiately 2.5 m height and individually stored
i a paper hag. The samples were examined willim
iwo days ol colleetion. On each shoot, hive sub-
termina! mutire phyllodes were examined and the
nuriber and stage of whitetlies werd noted uaing x 24)
pagification under a binocular microscop.

This intensity oF samplime yiclded estmates af
mean numbers of wiidelly with the following
stndard  envors: for eges, 20% of the mean per
phyllode. for each of secoud and third instar laryie,
2504 of mean and Tor the pupal stage, 9% ol the
meun number per phyllode. First instar (mobile)
larvae were meely observed, The presence of any
adults Mymg around frees was also noted.

Puring the year 2000, ground surveys along stliong
tacks  delimited  the  extent of the whitefly
mibstanon. Trees with symptomatie dieback were
inspected und the presence of a whitelly noted. Non-
symplomatic trées were examned inevery copse
encountered along the route, gencrally allowing at
least § ki alter cach positive recard hetore resunmng
simpling. A free wiss chosen 10-20 i away from the
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track but beyond this, no special sampling scheme
wirs ised. On each tree, 5O phyllodes were examinetl
with the wd of o hand lens and, i any stagets) of'
whitetly were present, (he lree was counted s
positive. I o whileflies were found on the Tree
exomined, v nearby e was sampled. 15 ths was
positive, the site was scored as positive. The site was
scored as negative only 11 no eyvidence of the wiilefly
wis Tound vn eithervee.

Zaphanera papyrocarpae Martin sp. nios
(F1GS -4, 7-17)

Hedarype: A puparnun, Badkaka e Stavon. 300 167
S, 1360 17 T, South Austenling, on phvliodes ot
leavin papvrocarpa, 26.v.2000 () H Martin 74006}
(shide-mounted, ANICY

Paratvpes: South Avstralian (all shideamounted): 9
AA (papar). 160 95 (pupana) same dag as
holotype (ANIC, BMNIL USNM, WINC) 3 0
(puparia), 6 7% (puparia) Roxhy Downs townshop.
270v 2000 (0 T Martiny (BMNIL WINC), 25
puparia, 6 third-instar lirvae. | second-mistar farva,
vicmity of Boxby Downs, v, 1999 (1 Zwar) (ANIC):
29 puparia. 6 L3/ pupariom mpd-moults, 9 thigd-instar
farvae. 11 Fiest-instar larvac, vicinily ol Roxby
Downs 20.x.1999 (P Bailey) (BMNH, WINC): 14
pupuria, 2 L3/pupacium mid-moults, 4 third-instar
larvie, vigimity of Roxby Downs 112000 (]
Hardy) (BMNIL WINC): 1T adult # &, 9 adull 2 ¢,
vicinity of' Roxby Downs. 12000 (P Raley)
(BEMNIL: | Ls/poparium mid-moult, 6 third-anstu
laryac, 37 sccond-instar larvae, 5 first-instar larvag,
Roxby Downs township, 25.v.2000 (), . Martin)
(BMNH).

Other material: A large amount ol dey material of all
larval stages froim the above collection sites is held m
BMNH and WINC.

Puprinm (Figs 3.4, 7. 8)

Shordy after the L3114 moult shining black,
almost Mat, bur with inereasing matarity becoming
murkedly convex and developing covering ol sparse
greyvish meal (Fig. 3 catice cephalothoris falling
away upon emergence of adulis (Fig. 3); sexdally
dimorphic, male puparia 142157 mim long, O.81-
0096 mm wide, widest opposite confluence of
longitadinal and transverse moultng sutures (Fig. 7);
antenmal apices underlying median part of abdontinal
segment /0T tn=16): female puparia 1.72-1.95 v
v LOSL IR mm, widest abdaminallyv: antennal
apices termimting between muddle and hind legs
(n=14): puparia o both sexes 150180 X as Jong a5
wide: margin erenulate throughout, typeally 6-8
ronnded teeth occupying 001 mme o abdominal
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Figs 1-6. Life history stages and damage of western myall whitefly. Zaphanera papyrocarpee Martin sp. nov. 1. Eges on a
phyllode ol western myall. 2. One second instar (on left) and third instar larvae on a phyllode. 3. Adult female emerging
rom pupartum. 4. Eggs and pupae encrusting phyllodes. 5. Damage by Z. papyrocarpae, A western myall tree in Roxby
Downs wwnship with early symptoms ol dieback associated with 2 papyrocarpae on phyllodes (this tree died six months
later). 6. Dead (left) and dying (right) western myall trees in pastoral lands of South Australia. Scale bars = 0.5 mm. 1; |
mm, 2-4: | m. 5, 6.



Fies 7. 8. Zaphanera papyrocarpae Martin sp. nov.. puparium. 7. Complete puparium with expanded detail of capitate setae
and geminate porefporette pairs. 8. Dorsal detail ol vasiform orifice region (drawn from a teneral puparium).
Scale bar = (.5 mm.
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Figs 9-11, Zaphanera papyirocarpae Martin sp. nov., instars I (not drawn o same scale). Y. Third-instar larva, dorsim.
10, Second-instar larvi, dorsum, 11, First-instar larvae Scale bars = 0.5 mm. 92 0.0 mm. 10, 11,

margin: teeth rather irregular but not modified at
caudal and thoracic trachcal openings at margiin;
anterior and posterior marginal setae present; dorsal
chactotaxy difficult to discern in mature puparia: all
dorsal setae short. capitate: single pair of Hih
abdominal setae placed anterior and slightly laeral

1o vasiform orifice: abdomen usually with 6 outer

submarginal pairs, cephalothorax usually  with o

single outer submarginal pair and 2 subdorsal pairs
ol setae (Fig. 7). but cephalic (submedian) setae
absent: dorsum with longitudinal moulting suture
reaching  puparial margin:  transverse moulting
sutures curving anterolaterally and reaching marging
abdominal  segmentation  as  shown,  the
ntersegmental divisions ol abdominal scgments
/AT to VIIVID exaggerated, thickened, suture-like,
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W curving sharply wnteriid und alineost rencliing
puparial s abdomingd division VIV Jess
enigeerited but alse chosely approsching nargin,
submedian pockets vanahly marked depending on
degree ol mumaenys abdoninal segment VIE i
peduced i length medially: abdominil rhachis
evidente with fatesl arms short (oot W be confused
with Jong intersegmental  divisionsr pane of
stitbmedion  posteriorly diveeted  wibereles on
posterior edge of cach of abdominal segments 1-VI
abat with a0 pwir of sk wntenionly - divecred
nihercles on the anterior edge ol each of segments 11-
VIL ulien appeirg as 6 pairs of charaeterisric
durker X" ligures;  submedian abdominal
deprossions present bul camouflaged by these
tbercles:  vephalothoracic equivalents  clearly
murked by drregolar nngs of paler markings:
sithiuirgin with raw ol uny  pures. seen (v be
seiliie  pore/porétte pairs only e eneral
specimiens. similar pores deen o sinall gronps
wljncent my submedian depressions: vasilorm ornliee
cordite. shightly elevated  posterolaterally, fully
vecupicd by operculunm which obscures lingulu:
teneral speeiimens lingtili as shown in Fig. 8, wirhou
apical - setae feharacters ol vagifoeom  onfice
essemiially the same thronghout Iarval stagesy
vastomnn arihice abom .06 e long i male. (.07
i i females mset From posterior puparal margii
by 2.0-3.1 % ats own length inopude, 3.3-401 il
female: coudal Turrow delinegd by shullow ridge (o
either side bl withoue markings. eyespor markings
Absent. O venter antemiad dimaorphie as discissed
ahove, bases placed Tatead 1o fore legs, legs cach
wilth apical adhesion pads maddle and fimd legs eachi
swith riny basal set and spines ventral abdominal
setae pluced shehly anteriorw dorsal St ahdominal
sefc ddndal and thoracie rrucheal folds present.
oy, patker s adjacent enticle and punctuated by
darker ovond markigs: when venler separaled Irom
the dorsum. submedian e seer i he iuch paler
Diarr subrparein/subdorsum (o chiracier typieal for
Zaphaneria),

flapalenistar Turvag (higs 2, 9)

Flongate vval, vuthne subtly constricted shehtly
anterior my lang meso-metathoracic division (cosily
nistaken for cephalothoracic-nbdominal division ki
fnd legs eleadly underlie apparent Livst abdomigal
segment),  ar which  point Course marginal
crenulations are somewhat fncr m some mdividinils:
third=mstol wxuvia observed to fold ar this meso-
et horucie division; sexaal ditmorphising appaient,
inhividuads Falling mito pge FOS=T.09 mume long,
I 4Y9-0.55 mm wide (presumed mie) or 108127
o longe, O 56-0 03 imm wide (presumed fepwle). all
200203 s long s wide (n=16) conele pale, but
with maedinn prgmwented patch overlyimg mouthparts

and fore legs. another on abdominal segmenis -1
and Deownish edian pigmentation present between
vastform orilice and ahdominal division VIFVITE
anterior and posterior margingl setae presents dorsal
Chuetotaxy saime as 1 pupur. sete shar and Bluo
or very slightly ¢apitite; abdamintl micrsegimental
divisions AT w VIV propounced, extending intu
outer subdorswm: submedian abdominul depressians
distinet, thoraeic cquivalents marked as in pupana:
submedian zone rhachisform: subimargin with row ol
eeminate pote/porettes: fegs typical tor third<insuir.
ruther trivngular, fore and middle pairs with apical
pads  divected  laterad  hwt hind  pr irecled
posteriarly s amenmie vesugmal, plueed anteners o
buscs ol fore legs,

Sccond=tnstar lieva (Figs 20 1)

I longane oval, outhnge sabily constrieted apievior o
lomg meso-metatharacic division, which s only
inerseemental division extending imo subdorsim:
culicle mostly pale, bul  with some  dusky
pigmentation on rhachisform suhmedian aren: size
DAO-0.70 mm x 027-033 mm (n=34). macgin
coursely erenulatwe: antenor and posterior warginal
selae prosent, large with respeet o body size, dorsal
chacrotaxy apparently ws i puparium and g
mstar. but wily 2 puairs of thoraeic and single pair of
submedhan 8th abdonningl setue distunet me ull
specimens: other individugls with 6 pars of
subdorsal sbdominal and therd Thorace pair ol selal
bases always visible but setae themselves variably,
ar oty developed: fow gemimate pore/porette pas
present around  periphery  of  rhachisg
sublrpangular, upical  pads  distinets  anfennag
vestiginle anterior o fore lees, Iateral o basil
(anterior) part ol rosteal upparatus

lews

Fiext=tosne feive (Tig. 11

Pale. D 34-030 mm s O =019 e (e 16N
margin wirh 1 pairs ot finger-like  protrusims,
smaoth hetween thems each marginal  profrusion
benting  sela. wnerion amnd posterior-most 3 pais
bemz lung and Tai-likes semuinder short. shglaly
capitiate: between the amerior=most 2 pirs ol
profrusion-borne setac 15w pair dosing from
stneolh margin, presumed Lo be the anterior naelng
selue: on this basts, postenor margimnal sclie sbsent:
psin seeond and third instars. most proncunced
iferscemental  division s befween meso- and
imetathorax: dorsum withe 4 pairs ol cephalpihonicie
and 7 pars of abdominal subdorsal capitate setaw;
vemrally. appendages reflect mobility ol this stage,
cach leg wath single articalanon betwedn coxit femar
and Ubi/ursas: coxa discemible: warsus not disting
from tibin but dhistal segment ol ey with apparent
single claw-like apex and disfinet clubbed subapreal
digirgle: ench antenna with 3 distinet segmenis.
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16

Figs 12-17. Zaphanera papyrocarpae Martin sp, nov., adult characters. 12, Male antennal segment L1 13, Male antennal
segnent IV with single convoluted sensorium shown. 1L Female antennal segments H-VIL 15, Lateral view ol male
genital segment. 16, Lateral view of male aedeagus. 17. Dorsal view of male abdomen, with expanded detail of
operculum and hingula.
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distal one Tongestamd exvending posterionty fo hase
ol midddle Tees vostial base and ventrul abdonyin|
selie 1ne, at Teast as lomg as vasilorn orihiee,

Fug (M 1)

Plick, bome atapey ot long pedice! mgled sueh
Mhat epe sell almost Wuchies the phylode sulaee,
Luid omta phviade sorfaces. oltenanterspersed wilh
lurval shagues

lefrelt puande (Fles 120 13, 15-17)

[ 730 K7 mm long  Ooeluding  patimeres),
amienime 0.4 1-0.90 mm, ultimate rostral segment
O TN IS mime (n=8): wangs
Aleyrodine. with main vein of fore and lind wimg
uhranehed . wings unprigmented; abdomen bearing 4
pants ol aval wax glands, abone 1 70-0.90 mm long
(g, 171 parameres, acdeagus, operculum and
Dnigeuba g Mustrated (Figs 15-17): entire abdomen,
anterior o genital segment, very lnely spinalose.
gppearing preyish under lower magmhcabion:
antenimue with only 4 visible segmenits, segment 11
usnally distinetly ungled moits basal third wnd wily
stigle, errcular, ciligre sepsorinm proximad of ths
“elbow™ (Fig, 13% the 2 (lagellar segments cach with
mueh convoluted. but apparently simgle. sensuarinm
loopimg repemedly around the segment (Figs 12, 13)

bt Fonmle (Figs 3, 14)

.78-197 mm long, anlennae 0.62-0.75 i,
uhtimare rostad segment O 100013 mwi ¢ n— 8): wing
charncters ns im mule; abdomen hearing only 2 pans
ol oval wax glands, about 010 mm long: abdominal
surfoce very finely spinulose, as i male, antentie 7-
segmented, 1V and V much shorter than remainder of
Magellar seaments, ostadly with segment VI bearing
2 sinuous sepsoria (the distal one being the longest).
segment VI wih one StiLOLs Sensorigm s seginent
I with a0 subapical sensorium ol arregular outhine
but not elongute.

Ervmolugy

Nammied aller its host plam, Acucta papviacanpa
(Feguminosae: Mimosoideue), the westerm myvall,
from which it wkes both its specitic name and
suggested common wume, western myall whitelly.

Leevemeenmie velatienships

Amongst the Tour desernthed Austruhian species off

Zuphaviera, the pupana of Z papvrocalpie sp. noy,
appuat closest 1o A2 pjger (Maskell) and nearly key s
such i Matin's  (1999)  kev.  Zaphaneia
papveocarpae shwes with 40 niger
submedian glandular patches, presence of submedizn
puairs ol ubutting  abdominal  tubercles  and
exceptionally  promounced intersegmental divisions
I 1o VIEVIE The puparis ol 2o papyrocarpae

typreal  lor

a lack of

develop aligned along the aarcow, subevlimdrival
phylodes of the wesiern mivall 10 owas imially
suspected that the new species might be a variant of
A ager, developing greater convexily and 4 nore
clovgate puparial outline in respunse (0 ils eeding
environment. However, closer examination has
indicated several other, copsistent, chivaciers tha
separiale  these wo taxa. The most siriking
characlenstic ol the puparie o A papvsocal pane 5
the extreme Torwaid-corving ol the Iransy erse
mondting sutures and abdominal iersegmental
divasgions I 1o VAV G Featdre pot seen in nny
olher examined members ol the genus, whether
deseribed or not Pupario of Z prapvraear poe Turther
differ fram those ol 2. niger in only possessing three
patrs of cephalothoracic setae of which two piirs nre
displiaced oo subdorsum (4 wiwer has  sin
cephalothoravic paiis. all submarginall, in not
prassessing o submarginal par ol setae on abdaninal
segient HE gpresent in Z argeryand in having o shor
lipteral rhaehis wemy dsswing Trom the ogter basal edge
ol each abdominal gnernorty=direeted  tuberele
(rhachis completely undeveluped in A pigior)
Puparia of £ piger have very small, hut distinet.
submedian abdominal depressions mid way betwveen
the  mtersegmentil — divisions,  whereas  the
depressions in Z pupveocaepae are diliendt (o see,
given the greater development of the sohmedian
abdominal wbereles. Phivd-instar lovae ol 2
papvrocarpae ave elopgate-oval (more  hrondly
rectamgular o A wiger), will charsctense
submedian pigmentation (completely pale in 7
nigery  and  clongate  submedin  ahdovmal
depressjons  (circular in 2 niger) and  with a
pronouneed submedian rhachis teompletely absent
i Zoniver),

To date, the adults ol Z papwocarpae are the anly
iniigos known for any species of' Zaphancra. s,
no conelusions catl yet be drawn as to Whether any of
the several unusial adull characiers deseribed above
are generie ar speciliv, Cerlinly, the presenee ol
anly twa pairs of abdomimal wies glands e the
femnles is not psual in the AMevrodiniae and the
characienstic convoluted antennal sensoria ol hoth
genes are sinlorly remurkuble.

Life cvele of Zaplanera papyrocarmae

Western - myad]l  whitetly  had  two  distiiet
penerations per year during the study (Fig. 18). An
autamn-winter  generabion commenced wilh eggs
Lid in Late Pebruary and s sprong-sommer gencralion
storted from eggs Tnd m October. The eges hatel
into-mahile first instar levae that could sometinmes
be seen dispersing on phyllodes. The sedentary
second and third instar Bvae (Fige 2) developed
more slowly in winter than in the suinmer: Fhe tourth
sk larvae ( pupae’) were Conspieinies nn
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Lig. I8, Clenerations of Zuphaiera papvirodarpae Manin
s et Adults cimerge from pupac during e summer
and spring gop figure) and oy eges omiddler, Trom
which develop the autmmn winter dand springssammer
generiations of Lievae (hottomy, Second instar lavie are
shown shaded and third instars ain black,

phyllodes, where large nombers olien nppeared o
enerust the phyllode (Fig, 4). This stage was closely
dssocinted with leal. shoot and branch death. No
honeydew exudate was observed associated with any
shigre o whilely developmenl, nor were anls closcly
associated with whitetly larvae. Adults (Fig. 3) lived
lor omly one or two days when allowed 1o emerge in
the laboratory af 24° C and provided with moisture.
Hhe February 2000 sumple was twhen mmmediately
following rain and the adults were observed flying in
sl elouds nmmedunely above shooms on trees.

Fonmg of generatons and lile lustory stages can
be roughly estimated from Fig. 18, Taking into
account the pertod between egg layings. the autumn-
witer generation tukes approsimately seven months
angd the spring-summer genetation five months. Egos
appear 1o hatch over a period of no more than four
weeks, Duration of the seeoid instar 15 about 6-8
weeks i Muarch-April and 4-6 weeks i September-
November, Duration of the third instar s about 20
weeks in April-September and eight weeks
November-December. Duration of the pupal stage is
four weeks in September but up 1o eight weeks m
Jinuary-February,

Denereation of onthreak

Trees on which £ papvrocarpde werd recorded are
contained oowd wren o approxinately 10,000 ki
north und north-west ol Roxby Downs (Fig. 1Y)
Trees showing symptoms of dicback and  death
associnted with western myall whitelly papulations
were Tound throughout the arca, Outside this are, no
evidence ol uny whilely species could be found on
any L papyrecand e

Within the arca ol miestation. mulga hees (1
wnenea) were sometimes found in ¢lose association
with western myall, i some cases with louching
folinge. These muolga trees were examined hal 7
jrapvrocarpde was never recorded. However, another
(undescribed) Auplidncrg wWas
oceastonilly Tound on them,

species of

Damage

Field observations confirmed the association of Z
papvrocarpae with dichuck and death ol trees, first
reported by Ireland in 1998 (unpub.), OF severil
hundred trees examined during the study. those with
dichack symploms were alwiys associated with ihe
presence of western myall whitefly, Symptoms on
mature trees included il yellowing ol phy Hodes
on smll areas o the tree, followed hy death of
foliage on branches (Fig. 5) and then death of woody
branches (Fig. 6). Once dead paiches appeur on
matire or young trees, death of the whole tree may
occur within one year. As o rough estimale, areas ol
foliage with an average of 3-5 pupae per phyllode
were likely 1o die.

LZurhopalvides auaxemor Noyes sp. oy,
(FIGS 20-27)

Holongper 00 Rosby Downs, South Australia, ex
Zuphanerd pagnvodaipac, on lcachi papyeocaid
2201999 1, Awar (ANIC).

Pararvpes: South Austeaba: 6 00 5, 10 80, same
duta as holotype (ANIC, BMNIL WINCY).

Female

Pength 113140 mm (130 mm an holotype).
Frontovertex pale orange-yellow, paler in ocellar
area; faces genae and temples concolorous but
slightly paler: occiput black bordered pale orange
yellow: radicle and most of scape concolorous with
[aee. but vuter fuee of scape with broad, dark brown
dorsal stripe extending along most ol dorsal margin:
pedicel with basal two thirds dorsally and Lateradly
dark brown. almost black. ventrally ond at apes
dosky. pale orange: flagellum testaceous brown,
proximal seements darker: anterior hal ol pronotum
black. posterior hall translucemt pale. yellow or whitce
and ¢lothed in translucent white sefac; mesoscutum
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Fig. 19. Surveys ol western myall trees on which western myall whitelly, Zaphanera papyrocarpae Martin sp. nov,. wis
detected between November. 19949 and July, 2000, The northern edge of the outbreak was not delimited,

shining, metallic blue-green in anterior two-thirds,  translucent, white setae; metanotum  medially

yellow in posterior one-third and along  lateral
margins, extreme posterior margin black: axillac
vellow: scutellum mostly shining, metallic blue-
ereen mixed, posteriorly purple. apex and lateral
margins posteriorly yellow: tegula white with brown
apical spot; dorsum of thorax clothed in dense,

vellow, laterally black: prepectus translucent white,
anteriorly  dark brown: mesopleuron with small
vellow spot below tegula but generally metallic
green, bluish posteriorly, slightly purplish dorsally:
prosternum metallic green; fore leg with coxa and
femur yellow, tibia yellow mixed dusky and
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Mt inied brown dorsally and ventrlly, tarsus pale
hrown  mnxed  vellow. pretarsus  dark brown:
mesasternim  metallic green; wnd coxa metallie
preen and clothed in conspicuous tnsiicent, white
st apren yellow, femur yellow, ths slightly dushy
sellow with an ingonspicuaus. brown stripe alang
most ol dorsal margm. gusus pale yellow wirh
pretursis dark browns hind coxa metallic blye-green
mixed with purple und clothed sith translucent pale
brown ar whilish setie: hand Femur yellow, hind tibia
vellow but with mareny brown band at base and 1wo
broad. hrown bands at one-thied and two-thirds s
fength respectively s tarsus disky yellow. pretarsis
durk brown: wings complelely hyaline, venation
hrown: metaplewron metallic green and clathed in
cotsprcuous  trmslucent white setice:  propadeuri
medially hluck with shight sheen, gicensh towards
spcactes, shinme bluesgreen putside spiracle here
and clothed indense. conspicuous, transhieent. white
setaes gaster dark brown but wath sieong, metallic
blug-green or purphish sheen and clathed in tarly
conspictions, translucent, white setae on basul tereite
and lulerdly: visible parl o) gonostylus yellow wilh
estreme apex hrowmish: head about 3.3 ~ as broad as
[rontoy ertex: whieh s about 16 x as long as broad

andd pirtowest between anterior Ocellus and top of

sorobes, ocelli forring an acate wngle of about 70 .
aofenma g 200 wathe seape alinost evhndneal: a
litthe less than 5 s as long oy broad; KI5
subgquadcate.. distal segmuents  largest. Foo clearly
iisverse and largdst; elava with apical sensory drea
distiiiet givmg apex shightly  obliguely  trungae
appeirance: hinear sensilla om F3-0 and clavae
mandibles (Fig. 21y rridentate, upper footh somew ha
runeites rehative measumements: HW-76, Fyv=23
fOL=123.3, QOOL~25 OCLs7, MS=R5; EL=32,
EW- Y, SLo29, SWe65 Visible part of
micsescutum about 2 x as broad as long: seunellum
hatdly shorter than mesoscutum and shghly brogder
than long: fore wing about 2.0 8 as long a8 hroud;
I elava not interupted, but closcd by one vr twe
Iines of selad near posfertor wing margan: basal cell
densely and evenly puose. vemation as i Fig, 22
relante  measurememis: FWL=185. FWW-7I.
MWL 135, [IWW-42:0 easter about three-1ilhs ay
lung s thorms: avipusitor as in Fig. 24 exseved parl
less than one-fifth us dong as mid fibal spur: hypopygivin
(Fle, 23) peaching about halFayay along gaster; relalive
pcusurements (paraivpe): OL=4, MT=34. (il K.

Wk

Length (LOR-1.29 g very similar o lepale
exeept dor some small differences in colotratiol,
wider Trontavertes, antennal sttucture bz, 28), less
dense setie i basal cell oF foreaving snd structure o
genilulia: eolour as an lemale bul for small, melalhe
grevn spel immdiandely behind amierior ovellus,

Hagetlum generally vellow with extreme apex ol
clava brown: mesoscutum. axilbe wd seutelluim
completely metalhie hlpe-gredn; 1ore tibia with only
A Sl subapical, brown spul on dorsal miegin,
otherwise tore and mid Gbaa yellow: hardly marked
with. brown; head about 2.3 x as brogd s
frontovertex wihich 1s ubout 1.3 x s long as brosd
and parfosvest about level with antenor margips ul
postertor oeelh: serobes broad, subparallel amd
muoderalely deep: a small depression between cach
scrobe  dorsally  and  eve  which  possibly
accommodites F1m résting position; ocelli forning
angle vl aboul WS amlenual worulus separated [rom
moulh maran by slightly more than 1.3 & i1 own
Tength with ventrul marzin o liwde above lower cye
warging ntennd (Fig. 25) with scape short apd only
aboul 2 8w long as browd: Bagellum clothed i long
setue wlielh on proymnal scements dorsully  are
clearty longer than diameler of scpments: ¥l
subguadrare aml with deep. dorsal groove giving it J
L-shaped appenrined (Fig. 265 F2-F6 about 1,5 x s
long s browd bul giving the rest of the Tinicle
slightly serrate appearance: cluva subeylindrical and
a hittle Jess than 3 x as lang as broad, with apex marg
or 1088 transversely truncate: relanve measiremicnts
HW- 71, FV<3. POL=19. OOL=3, OCl>7
MS=20, kL 35, EW-31. SL=2n, SW-U5: fore
wing about 2 s o long as broad. bosal cell with sehie
conspicuously less dense than in apical bl ol wing
with distmet naked arcas wear base and below
parstigng,  relative  measarements: FWI 6K,
FWW: 31, HTWL-47. NWW=14 oedeagns aboud
half as long as mind vbia. iis apex broadly spatulate
(Fig. 27). relatis ¢ measurciments: AL-32 MT=70).

Hoxl
Zurtenatondes  anciyvwor was reared o
Laphanera  papuocarpae Martin sp. oy

tHemiptera: Aleyrodidiae) on deadcia papirocanpa.

Tasemomic relativmshipy

Zarhepaliodes has been characiensed by Noves &
Havar 11984) and Dahms & Gordh (1997) and
mcludes four previdusly desenbad species. Females
of £ anavenor sp. nov. ure most similar w thuse of
2o speciosts Ghenalt in general stracture sl
eolpiitation: of the head and dorsam ol the thore
The Iwa species can be distiguished on rhe
chstribution ot linear sensilla on the Tunicle and
colouration ol the ind nibiae amd Tore wing. In 2
auavenor lmear sensilla tre present only on Fi-bao,
the hind tihia bas a paiv of distinet beow i s and
the fore wite &5 complercly hyaline, whereas n /.,
speciosus all Numiele  segmenls  possess  hinear
senstlle the hind tbia s almost completely brown
withewmt any distinet hands and the fore wing hus o
nrpe. subeyrcolar miuscaue arca below the mangimal
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bigs 20-27, Zarhopaloides anaxencr Noyes sp, nov, 20, Female antenna. 21 Mandibles. 22, Fore wing venation, 23, Female
hypopygium. 24, Female ovipositor. 25 Male anlenna. 260 Fiest funicle segment, male, 27, Male genitalia (inset - apex

ol aedeagus).
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v Pennles of the other species dilter in having
e Tty eites and fiee largely metallic gieen (4
chtetithora s ACoranli) o suberculur inluseate uea
helosy the mueginnl vern (A e acopn (Giranlin} or ul
lesist B 1 ostrongly teansserse anid dbout 2 % us broad os
lomg (£, amtcaput and Z aviflareis Giranlt). Males
we known only lor A parefithoray and have e
antenmal Tagellum Alitorm with 11 unmedified and
clothed i setae which are vary much shorvier than the
diameter ol the segments,

| here are lew authenticated secords ol Eneyrindae
ds purasitoids ol whiteMies. To date. species of 1]
cneyitid pencra have been recorded as o whitelly
patrsionds (Noves 1998), Most ol these are likely 1o
he crroneots abservations o one-oft decidents’
where species that normally unack diaspidid scales
or other smuller coccods may attempl 1o parasitise
aleyrodids swhen therr normal bosts arce searce. Other
than some undeseribed species oft Moraplivens
Ireguently resred trom whitethes m South Amenci
(material m BMNTN and  Rhaopms  erianihi
(Myarsteva) (Combe ooy, Trome Platvrhopns) Trom
cenmel Asi, A amayvenor appears 10 be the Tt

specios W e wthenticated as o true povisitond ol

alevrodids,

Retes vf parasttism

Parasinsed pupiae were dentilicd by the eirenbin
¢xit hole and predited pupie by a jageed hole. The
only purasitond thin emerged rom samples of £
prapveneat e wis Zarhopalendes angyenor Woyes
speonove The wates of parasitisimt ol pupae ol A
prapyroarpae are shown for rwao periods in Table 1.
Mo paristiend exil holes were deteeted i any stage
pather than the pupu

EAIE T Adeied die iy eof A papyrocirpae fuiae ol
R Ahy oy Joar ek Sebbipineg gy fheeds chisiiing 2000

Diile Tastal by 4,
ciillectad e (i) jarasinisin predating
15 Feh 2000 oY I < I
26 Ot 2000 &l I =14
Discussion

The outhreak of western myall whitelly aud the
assocnted death of many of its hoserees is unusoal
andd the chnseds) have not been established with any
certnnly during this studv. A number of possible
cituses are discussed below.

Fadlwv wf nabweal voavnney

Fhe parasitoid / aneacpor wis (he only petural
eriemy idennbicd dormg this study but the biology ul
this wirsp has not yer been stached in detail. The e
ol pamsitsm an awvestem myall whitefly was no

greater thane 10% during s stady and soon s
ulikely. 1o haye been significant 1o reducing
numbers of 1lis species.

There was no evidence That (he pulbreak of #
patppvivicarpae could be atiributed e fadure ol
generahist preditors or parpsitoids, The presencd of
predators wirs wlerred Trom Jagged holes i pupin;
hul predation ol younger stages ol whitelly was
unlikely o have been deteeted because evidence ol
these stages may [l from the phyvllode. | ggs ol
brown lacewings (Micromus spp. = Nearoplera:,
Hemerobiidae) were frequently observed o sampled
phyllodes, Thas, the mfluenee of general predators
may  have been greater tham indicarcd by these
results. However, any failure of (hese predators
should bave been i evidence on pther species of
trees, At a number ot sites in the Raxhy Dowins area,
western myall (A, paprvrocarpay trees indested with
whitefly grow in ¢lase proximity o mulga (1
anetia), somelimes wilth overlupping canapias,
Carclul searching of sueh mulga frees yielded o
different species o whitelly but in very low in
numbers, Uhis mualga-associped whitely was clearly
not undergoing any inercase in popiliation which
might be expected 1l gencrhst naturid encmies hid
heen absent from the area.

A new introdiction

This stady has not eliminated the possibility that
the origmial plant host of the whitelly was a species
of dedcty other than A papvracaepa. Searches ol
murally-oceurring Acacia species m the arca ol
Roxhy Downs did not yvield any 2. papyrocarpae on
hosts other than western myall, Ias possible thal
learc i species exotic 1o the Roxby Downs region
muty have been introduced and carried the whitefly 1o
the vrea. This whiteAy may then have switched 1o
Avacia papyrocgrpa but not (o any other Adeaein
species i the areae Martin (1999) potes tha the
related species 20 wiper has three recorded hosts:
Acacia pyenantha Beatham. 1 fongifolion (A ndiews)
Willd, avd A, medanavylon R Br. More data on the
host rnge ot 2. papvracarpae need w be colleeted
lest the hypothesis that s whitely has recently
adupted (0 A, papvrocar .

Treer health

Dving western myall trees were first noticed in the
township of Roxby Downs in 1998 (Treland unpuly.)
Roxby Downs s a mitining town constructed during
the past 20 yeurs arowid existing commumbies ol
niature western myall (rees. A Liirge copper-uraniim
ming is localed some 20 km from Roxby Downs and,
beyond the limils of ihe mine area itsell, there is no
evidence o acnal or effluent enussions i the
aumosphere ot groundwater which might alleet tree
hanlih,
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Some trees within the township had their extensive
root systems disturbed by road works and other trees
had changed water availability, mainly an increasc.
resulting (rom garden wrigation. While the western
myvall trees in Roxby Downs township live in a
disturbed enyironment, the same 1s not true of the
svmptomatic trees up to 100 km distant in the
pastoral areas 10 the north and north-west of the town
where land use has changed little during the past 100
vears, with sheep, cattle, rabbits and red kangaroos
as the main grazing and browsing macrofauna. White
(1993) areues that nuwritional status of host plants
may cause outhbreaks of insect populations. In the

present case, western myall trees under some form of

stress may have provided optimum conditions for the
hithento uncommon Z. papyvrocarpae 10 increase its
reproductive rale temporarily 1o oulpace its natural
enennes, However, the arca containing symptomatic
frees covers about 10,000 km-, including both
recently disturbed township arcas and pastoral arcas
whose land use has remained ounchanged for many
years. Age of trees does not appear to be a factor, as

1

both younger (1-2 m high) and older trees, up 1w 610
high, and at lcast [60 years old (Lange & Sparrow
1992) or older (Coleman ¢ al. 1996). sustain high
whitefly numbers and exhibit dieback and death.
There have been no discernible changes i rainfall
patterns for the past 70 years. Therefore. sinee
conditions for tree growth have remained much the
same, there is no evidence to support the suggestion that
poor tree health was a contributing factor to the outbreak
of western myall whitefly and consequent death of trees.
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