




l"ir\t. thtf4.· an· c..:onn·rns that :m}' ~~o(•riml\ 

.lltCIII J>I "' tcd ucc the :tbund~ncc of fru it 
ptercong moth' may up'~' the balance of 
the hinlngi(,t l Wll\ll\UilitiC> or which the)' 

are pan '><-.;nnd, I""'"""' mcllh numbct~ arc 
not <Oillrnllrcl hy n.Hur.tl cncmic> in 
Au>trJitJ, any Jllcmpt to regulate them 

hiolog~<.tll\ wuuld omohe introducing new 

>pc<.ic> to the country. a step to be taken 
with c.:auttuu. 

fliolugi<..tl UliUrol or,( 1'-ltive pt'St 1$ ll(lt 
co<y. :tcwrdi llg w I )r Don S:tnds, :1 <enoor 

I" " " i p .tl oc,c.or<h >Cicnt iSt from the 
Divi~io11 or buornology. l·ur the past eight 
ye.1r,, SaoHI, h.h 1nl .o gruup >t udyi 11g fruit­

piercing mo th, in i\ tl\t ra li:L Soudo-Easo 
A,ia .tod the ;, l,md~ or the \'\lc,tcrn P.t<iflt. 

' In Amtr.th.t. we ha,·e exacerbated d>c 

pmhlcm lw pwviding rhe mod" with high­

qual ill lood b)· !(rowing crop< of fruu,' 

\~11<h "'Y'· ' \nd we tnterfered with their 
breeding h.ohuJt b) dc.1ring it. and Jt times 

enh.tnc;m~ the l!rnwth uf vines on whu .. h 
thcor l.tn·.u· fcccl. Nuw. thcrtt i> no stabk 

population.' 

l r i' rh .11 inst.1bili ry ( the cycl ica l 
<> u tb rcaks of mod " ) rh at d oes rhc mn' r 

cbma~c. 
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' f wtJ IIId ji~tis/, uHJrk /,ue in the dny, 

IHwe nu e11en ing mefll with the family , 

t!Je n ecessm -y bmb, rnrrh up with tbr 

cvrnts of rbr dny , n bit of T V. tl~en 

lmr r p t!r!Jnps n short wnlk in tlu 

orrhnrd. By thnt singe of the night. tlu 

dnmngl! was done, nud the culprit gout!, 

unse~n. 

We lutd n grettt detd of difficulty in 

explniuiug to bank /llrtllngers tbnr, 

while we were nble to grow good 

qunlity fruit for mllrket, something 

k1•pt ettliug tbem in the midd/,• of tlu 
night. Lnter, on being tolrl t!Jnt tl1r 

1.'11/prit w11s soml! sort of moth, tlu 

I'I!SfJOIIU i ll //lOSt l.'liSt!S IVflS 0 111.' of 

mol'king inrrrduli ry. \V.- nr..- 11ill 

ronfronud with tbis u spoml' from 

fnrm~rs nutlnou-fltnners nlike.' 

I vcn lion Sa n d< h,.t cliffi t uh)' 111 

hc licv ing th e da m age ~au>cd by frn it ­
J>ic·rttng ntcHh<. i t was only after lw VISited 
Buh llo own's orchard in 1987 .. 111d 

In the tropics. all five damaging species o f the. 

fruit-piercing moth can breed and feed year' 

round. 

Above: Odtreis fullonio larvae vary in colour. 

They are usually black or occasionally green. 

l eft; W hen larvae of Eudocimo solomlnio first 

hatch they are green. 

n >llcc rcd ou:mbers of .ol rn u>t .o il the 
Au\ tra lin u picrt ins spccil's i11 one 1 11~hr, 

th.n h~ bc'jpn to r~cognis~ the m~~;nitudc of 
1 he problem. 

On the hasis of p>inSt:oking llcld wnr k. 
th~ reS<-.tr<h group now kno"' dt.lt rnmt or 
the tf .. tmagc i~ done h, fin: of the M.:\CI1 

J\u\lrdlian !!.pcc.ics of fruil-llit.·run~ moth 
!'he culprits arc (hhroJ jrtfltntt.t, (} 
maUn111. 0. JOrdllni. Kl111tlir11 llttr;uttitl .m<..l 
fudoruna str!ttminin. In the truptt,, .all fiH· 
spec ies can breed and feed yc.tr round. 
though dwy become..· -:1 pruhlcm tu growct"'l 
m.1i nly in tltc wet !.~t~ou, frum I )c..•c..cmhcr 
to Apri l. when the vine$ upon wlu ch chc 
l.orv.oc feed .1rc growing lo"hly. 

In , ult-troJ>ic:ol area,, '""" ' of 1\ l.1ckay 
on the central Quccn<land co~\1. o nly rwo 

' rccic' occur :os P"-"S (Otftrrtr fi•llmu11 .and 
1-udonmn mlnmruin) .mt! tllcy :ue gcncralh 
•nnuJI migrants. In the l~boratOr)'• the 
rcwar<:hcrs h:t\C found that m.ning. knling 
ancl egg laying do nm occ.:ur .u tcmpcr.uurc..") 
bdow 16 C. In rhc fldd this means th.11 
only 111 rare warm ycar"i dc)c"' F. Mllllllllllil 

<)V4:rwinrt."r in suh .. trnpical rc..·guHt\ .. and 0. 
firllvnitt never d oc·s. 

lvlun.: commonly. rhc twu ~pede\ l rtlvl'i 
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Outbreaks of Othreis (ullonio can r·esult in 

complete crop losses, as s~~n here with citrus 

at Byfield in Queensland. 

November .. tfter a hlltld-up 111 lllltnbe.- in 

theit ~ropic<~l hr.,eding Around<. The 
rcscarchcn think th~ mutl" proh.1hl, hitdt 
a ri.Jc on the prevailing north \\C~t~rlr 
wtnd< \VhJtevcr rhc case, the) rc~nl.trly 
rt'.H. .. Ia I i\murc in nnrcht:JJ1 Nt:w )utll h 

\XI.tl,.,, :tt tu , un ra re nc<:asions. h.wc been 

colleetcd as Jar south ·" C.onhcrr.t . 
\XIh,·n the migrant\ rc,odt t loc i r <ub­

t ropit.tl <lntinations, they hrt·ed :JCtivdy 

untol April ur -\by. The ntij\r.tnt moth> 

thcmschc~ "'""">' du linlc d.tm.tgc. hm the 
lir~t gcncrJtoon of tlteir ufhprong can b<' 
tnO\t tlc,tru-=uvc. 

'The week that rh os firs~ gcncr<H tun hi" 

the t.tup>.' ~"""' says, 'comcidcs with th<: 
time t hat the bul k uf lydwe> ripen.' The 
n·,ldt, t .m be c.li ... asrrou~. 

The moths Ay into the urdt.ttd> just 
lltct <lu,k. \Xfirhm three hoom, tltc .Jamagc 
as done. 1\t pn·<ent, the only ;urc \\J) of 

comb.tttinf, them is to cm er fruit tree> \\ith 
li 11e nylon neuing which rc,tchc, to the 
gr(lu nd . Bur rhi s is expen,ivc. time 
C<.Hl.\Uru iu g and labour lll i C il ~iv<.'. rhc 
n·sc;ndwr' have at least made th~ job easier 
by developing ;1 modd which hdp~ p•cdict 
when moth attacks a rc likely. 

'Mig.r.nion occurs afier the populations 

up north build up to a threshold.' !>and, 
says. ·I empera(ltrc i> .an irttp<trt.tnt f.1c1or. 

flut the llttttng of migration ·~ also related 
to plant growrh. survival over winter. rain 
.111<.1 f:ovour.o hle winds. 

' \'1/c la :~vc developed a simula tio n model 
which allow; U> to prcdiu mi(\r.u in m of£. 

"'"'"'"""with a fair degree of accuracy. In 
normal yeus. the mochs breed w hit rhc 

>Outh·cJ\Icrn crops about 10 dJ)'' .after 
magr:tiiOII hc:g.iaK 

Growers depend on net• hc~.tu>c 
in.cuicidc> .1rc of liulc use an prc''CIIting 
moth d .11ungc. Su rface poisons h,we ltt tlc 
impact bcc;Ht <e the mochs pierce the skin: 

they do n~>t fet:d n n it . The nltc11 tat ivc, "" 
inscui<idc wlaid1 i> absorbed mto the fruit 
itself. cannot be used at J tiauc when the 
frnia i, abnm to be har<•<"\tcd for ln11nan 
l.Oil\IIIUIUIOU. 

Rc>c.~tcher, from the CSI RO A'"" I' .md 
.u ahc Quccn>l.tnd IJeparuucm of Pramary 
lnull\tric' rc,c;orch sration at Marccl>a. ju>t 

west of C.tia"'· have explored scv<·r.•l m la er 
pnssihlc phy,icJI .utu d acmic.1 l nwa<urt'\ for 
con troll ing the mcnhs. wich limited ~UUl'>'. 

1\ group led lay Dr Harry Fay working 
•• ~ larcd>a hJ; shown thlt moth number. 
can be rcJu<cd hy illunttnaun~ otdtJrds 
with ydlu\\-grecn lights. But whole moth 
numbers were reduced b> more tlun (,Ooo. 
the cffc<.a '""""'d limitcd to ah t' ge nu' 
Othr,.iJ. l'hc rcsca rc hc o·s ca me to the 
conclu<io n tha t the techn ique w." cxpt·n,iv<· 
for o nly modt·\l reduccion in unmag<·. 

Bualt re,eMch groups have looked at the 

po.,ibllity of U>ittg '"" phcrumunc' 
(cxtcraul hoarnonc;) to attrau .and trap 

modi\. \n f.ar nenher group has m.atlJf,cd to 
detect .111) dtcmi<..ll whi<.h (<lit be 
demon<rr:ttcd to affeu the hd,:avu1ur o f the 

mmlh, ~:mds "~t)'~. bm more wol'k ncc"h 1 o 
be <IC>nc. 

'We've only JUSt found Out tlw likely 
w.ay ,umc of th<' specie< prnuuu' 
pherumun<".' he -.ys. 'Bm dta< as L"Xpen<I\'C, 

soph1111~Jtcd work and "" haw in,ufllcacnt 
,,,1(f :and t'(111ipmcntto pu~uc it :u pn:,cru.' 

~anth '"Y' another a ttractant. fruit 
lure;. c.1n dcacase damage hy ahout nnc 

tcnah, hut the rc.c:trcher.. '" yct have ({Jinc 
up with no lure stronger than the .:all of the 
ripening fa uit. Given a choice. 1 he mmh; 
will by·p.t\> the lure for the real thtng. \o 
rhc lures un only work ro rcdu<.c moth 
numhcr. in the \\ccks before hane<t 

'Some fanciful ideas float around ftom 

time to time regarding the control of 

tiJe fi·uit-piercing moth. Ideas such 11s 

smacking tiJt!m doUJn 10itiJ tennis 

rnrque/1 or cricku bats, or doubling 

the dou of rviJarever cbemical is tlu 

flavour of tiJe month. I can r!Jink of 

better UJays of using "P all my mugy 

tluw rumring tl1'0I4nd my orchard on a 

UJet nigiJt belting 11p moths tlJitiJ a 

tetmis racqr~et! 

There are many of ItS UJIJo sua big 

fomre in Asi11 supplying IJigiJ-quality 

ftuit out of season. But all the liluly 
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products are targets of the fruit­

piercing motb, all{l beavy losses by the 

pest will be difficult to bear. 

Tbe research must continue ro its 

ultimate couclusiou. Tbat is tbe 

acqu.isitiou of tbe meam to control the 

fi'uit-piercing moth as n major pest of 

our fi·uit crops. I do not believe that 

total elimination i.s possible Ol' even 

desirable, but the ability to control t !Jis 

pest is an important step towards tbe 

development of a dyuamic and 

progressive fi-uit iudustty in rbe north. ' 

t\ftcr eigh t years. Sands has comc 10 the 
conclusion rh:n rhc only lung..-t~nn :.olution 
w th e problem of fruit-piercing moths is 
bio logica l control: introduci ng natura l 
enemies of rhc morhs from f)a pw1 New 
C ~uinca and A.si:a. In f:Kt. in sum(' ways ill' 
th inks this will be rcstor i r~g a narural 
balance. He bdie,•es the reason the mo ths 
hnvl.' rl'W u:llur;l( t:'lll'IUit:s in Auslralia :.tnd 
the western Pacific is thot they have used 
1hdr spcctacubr migr:uory ahi li1y ro out­
diStance predotors. 

'Equivalent moths occur in l'apua New 
Guinea and rhroughnur cquitorial Suuth ­

E:t>t A>ia, but their numbc" 
arc kcpr in check 

-

by egg paras i te~.' TheM.' par:asit ic wasps 
could do the sam~ in t\ustralia where they 
:l h·cady have some do.se relatives. he s~ys,. 

Two research funding bodie' .111U 
;everal fruit grower assuciar io ns support th is 
appro:tch . T h e Austra lian Celltrc for 
I ntcm.tti<>nal AgriLu ltura l Research 
(AC it\R) hos provided more rhan $ 1 
million over the past scvt•n years for work 
on biologic:tl control ovcrsc01s. T h i> incl udes 
exploratOry work in l'apua New C uinca 
selecting t he most t•ncctivc predato rs and 
colbhurativc studies iu the i;lanus uf rhe 
wc..s.rL"rn Paci fic. where thc rruic-pitrcin(J 
mo th 0 . jirlloni11 has emigrated with 
devastat ing impact. \XIit h assisl:HlCC fro m 

Sands and his team, severa l of t he 
Pacific n;uion~ h:1Vc 

The Papua N ew 

Guinean Telenomus 

is an important 

parasite, introduced 

into Fiji. Tonga and 

Western Samoa. 

hcgun tu introduc:t· the rwcl p:unsiric w .l,'i(l'\ 

t hat have: lllO~L potent ial, Fe/rnomus :t nd 

Ootnqmrs. 
LaM year·~ inh.:rn:ninna l workshop ;n 

Long Pocket was fi nanced hy AC 1AR. 
En tomologis ts from three countri es 
(Samuo . Tonga and Fiji) gave· p rel iminary 
reports of the impact of the imroductiun or 
the f\VO wasps. -nH.~ l"'ew s was encouragin~. 

Al ready. ir seems. chc wasps an: .'iprcading 
and in \ XI estern Samoa have hegu" pcggi ng 
back moth populatio ns by about 2% a )'Car. 

l3m Ausrrolia is nor jusr anurhcr l''acific 
island. The insect comnu1nitiD :uc more 
com plex, and so l{c the quarantin<' 
t•egulations. l'hc Rural 1nuustrics Rese:u·ch 
and Development Corpor3tio n (RifU)C) 
ha, g ra nted th e CS IRO researc h ream 
about S 120 000 in the p:m th ree years to 

study the prospects for 



Tight security at the lab 

Perhaps no-one is more aware than an entomologist working on 
biological control of the care wh1ch must be taken to ensvre no 

foreign organ1sms ~re introduced to Australia acc1dently. 
But if biological control of fruit-p1emng moths 15 to be achieved. 

natural enem1es will need to be introduced from overseas. To 
prove this can be done safely and without unacceptable disturbance 
to the local environment, tests must be earned out in Australia 
which bnng together the local pests With their foreign enemies. 

Only then were the parasites themselves collected from the 
wild 1n New Guinea and brought 1n. The Australian Quaranl!ne 
Inspection Service was notified and issued permits for importing the 
foreign species. The wasps were allowed to be unpacked only after 
they were safely inside the secure laboratory. All materials which 
arrived with them. parttcularly plant materials. were then put into 
an autoclave. a sterilising machine which uses high pressure 
steam. 

These tests can only be undertaken in h1gh-security laboratories 
which are biologically isolated. At the CSIRO Divis1on of 

Entomology at Long Pocket 1n Brisbane. the laboratory in which 
such work 1s carried out has double glazed w1ndows and a1r locks 
for ent1y and e:xit The air is recirculated. and workers must make 

sure that any material they take into the laborato1y IS stelilised by 
steam or fumigation (or incinerated) before emerg1ng. The 
laboratory itself is certified by quarantine authontie-; every year. 

The wasps had to be checked for parasites of their own. so that 
no unwanted travellers or d1seases entered Australia on the1r 
bodies. Then the wasps were allowed to breed in the eggs from 
Australian moths. All the subsequent tests were earned out on their 
offspring raised in quarantine in Australia. 

But that's only the start Even us1ng such a facility. 1t is not easy 
to ensure against chance introductions of foreign species 

Initially. the researchers concentrated on discovenng the best 
conditions under which to raise the foreign wasps: the optimum 
temperatures under wh1ch they surviVe and breed, the best light 
the right food and the most comfortable humidity. We need to 
replicate the w1ld as best we can,' Sands says. 

In the case of the New Guinea egg paras1tes. Don Sands says, a 
healthy year-round breeding colony of fruit-p1erc1ng moths had to 
be established first. 'We needed a continuous supply of eggs 1n 
which to rear· the parasites.' he says. 

Finally. there are the tests on the interaction between the wasp 
parasrtes and the moths themselves: first. to see whatrl IS that 
draws the wasps to the moth eggs to lay their own eggs inside: 
then. to see what speCies the wasps will attack. and how efficiently. 

biological comrol in Australia. The group 
h"s used the money to conducr laboratOry 
trials with rhc rwo parn.$ir.ic wasps. 

While studies had b~en proceeding 
quietly. recen t events and publ iciry have 
thrown the whole qucs rion of bio logica l 
control into the limelight. 

'Fo llowing d1c papaya fru it fly outbreak 
in nnnh Queenshnd , fru ir growers are now 
taki ng greate r notice of the work of 
cntomologisrs, and have become vita ll y 
imcrcstcd in rhc sea rch for safe methods of 
control they can use withou t resorti ng to 

insccricidcs.' Sands says, 'lt means we have 
to be meticulous in rhe preparation of our 
case for introducing dH: wasps.' 

The case for introduction has to be 
made to the Austra lian Qn:.ranrine 
lnspccrion Service, the Austral ian Nature 
Conscrvarion Agency and tO various state 
government dcp:o rrmcnts. lr is a hard 
gau ntlet ro ru n. 

'\XIc need agreement from many re· 
viewers :md rctcrec.:::s,' Sands says. 'fnirially. 
about 20 people will go over the proposal 
with -::~ fine toorh comh~ then a srre~m of 

orhers will have n go at the submission and 
highlight anything which seems unsafe.' 

Of major concern is the impan of the 
p:trasitcs on non· t:u gct organisms. G ive n 
that to be effecrive the natura l enemies 
nms< keep in check five species of morhs 
from three d ifTercnr genera, Sands wi ll be 
concerned about parasite development on 
mhcr. dnsdy-rcbccd morh species. Bur lw 
i~ not tlccpJy conccrnccl, wi[h good reason. 

Most of the other susceptible species arc 
rare, he says. And because rhcir eggs are few 
anti F.1r between, 1 hey arc much less likely 
w suff'" population depression. 

'Cases of insect parasi tes wip ing Ollt 

their prey are extremely rare.' Sands ; ays. 
That's not d1c way parasites work. because 
that way they would die our too. ' 

Larvae or an Australian fuplectrus parasite feed externally on a moth larvae. A related species, 

E. motornus from India will be studied as a possible blocontrol agent. 

Afrer success in rhe Pacific, Sands is 

conlldcnr that cvcutu~•lly he will be able to 

introduce the parasitic wasps into Ausrralb. 
And he is even working on a follow-up, a 

brval pre<btor f'rom India . Already he is 
learning how to rear an Australian 
ctlu iva lcnt in prcp:trat iun fu r the n:sc:ud1 

rhar will go into preparing anorher case for 
i ntroduction of an exotic species to 
Ausrmlia. 

Mcanwh ilc, now rhe Queensla nd 
drought seems to have broken. and the big 
wcr is back in its rightful place. the fruit 
growers of sou th -east Queensland arc 

having w pl.ll up wirh rhc onslaughr of rhc 
fruit-pierci ng mo th yet again. Sands is 
advising them every step of the way. 

More about moth control 
Sands I> I' A :111d ~d1011. M ( 19'>1) lliology and 

prospcer~ for COilUOI of f'ruit·picrtint; 11\0lhS 

in 1hc: Sou eh P:u.ific. Pmt, of l t t II.Jili-Pacifir 
G(mfi•rrua of EntQmology. Entomology and 
Zoology As.sucialiOn of nmiland. C h:mgmai. 
No"crnbcr, i 9~'1, pp 172- 178. 
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