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Entroduction

Generally, the focus of .~ pest management programs on tree [ruit erops
is on (he control of vne or two key pests.  For peaches grown in Victoria,  the
key pest is the orfental fruit moth (Cydia molesta Busk,).

Oriental froit moth  affects the peach crop in a number of ways. The
farva tunnel into green and ripening fruit.  Affected fruit is penerally
unsaleable and must be separated - from the rest of (he crop.  Damage to 'mc
fruit is not always obvious at grading (Field 1974), therefore the risk of
having fruit rejected by the cannery is increased with the amount of crop
infestation.  In the absence of conirel measures, up to 80%  of the crop could
be affected (Field 19743 Larvae also bore into growing tips of the trees. In
young trees lp infestations may affect tree shape (Avon 1991).  Larval
damage has also been identificd as a major source of Brown Rot infection
{Kable 1969).

There are two methods available for the comral of oriental fruit moth.
Regular applications of organophosphate  insccticides (such as Parathion
methyl,  azinphos methyl or phosmet) can be used to kill the larva before it
enters the fruit or the growing tips.  Alternatively, a synthetic pheromone
fisomate M or Isomate OFM Plus, marketed By Biocontrol Lid) can be used to
disrupt the mating of oriental fruit moth. The type of program selected will
influence what other pest problems are encountered and may affect other
orchard management decisions.  In this paper the advantages and
disadvantages of both methods for orienial fruit moth control are evaluated.

Prior 10 the commercial  introduction of isomate M in the 1984785
scason,  control of oriental fruit moth was achieved using regpular
application of insecticides, applied using airblast sprayers. The aim was o
kil} the larval stage of the insect after hatching,  bwt hi:’l‘nrc the grub has
burrowed into fruit or growing shoots where it is safe from insecticides.

With mating disruption the aim s to release sufficient guantities of
pheromune to disrupt the moth’s normal sexual communication system
(Davidson 1973).  Rothschild 11975)  found that. provided the pheromone
release rale was preater than 6 mg/hafhr and the  weated area large enough
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o prosent smengeation of adults. then orienta) frail moth  nunbers coulid he
kept at dower Resels compared o areas treated with insecticide,

There are pumersus advamages o0 the grower  with the use of the
wmating disraption technique  for oriental frur moth conteol (Bell 1993 The
plicromone s non-tosic o the uperator amd has oo adverse elfects on
benehicial vrgamsms  within the orchard. Application of the  pheromone
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smply peguites taing plastic “twist e dispensers onto branches of the
wees With phersmones there s no withholding period so fruit can he
harvested at any dme. and no erchard reeentey resirictions that are
assectated with msecticides. The timmg of other orchard  management
praciises s therefore uwnhindered.  As orchard spray equipment 18 used less
wlten, sl compaction s reduced and some operating costs are saved.  The
techmique ax abso compatible with the Vicworian  Department of Agrivulture’s
“Clean Agneulture™ anitative and with the mdustrv's desire to reduce  the
wse of  pesticides s frost production

Method of  uassessing  alternative  pest  control stralepies.
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year of a “typical’ operation.  The results give some indication of possible
gains which might be had on smm; orchards by changes in methods of
control.  Whether these ;,mrssi‘hm benefils can be obiained in reality will
depend on the precise desails of each case.  There cap be no general
prescriptions for farm mansgement actions.  However, propesals which luok
beneficial inoa “typical” set-up may 'wu provide the same sorts of benefits in
o reasonable number of operations.  Only individual case studies, and time.
will el '

CIn this study.  comparison af the costs of aliernative post. contral
mginwa{* the methods used have fo achieve cquivalent results or, i not the
gains or losses in ouput have to be coutted as well o get the net cost of the
progran. In this case the pest comtrol regimes belng compared arc ones
which, in the judgement of growers and other esperts,  would schieve e
fevel of pest contral necessary to minimise pest-induced fruit josses in fhe
current year,  dnd  prevent any explosion of pest popelations,  and  contrl
costs or ouipul Tosses n the next and ensuing vears

To evalpate mating disruption and insecticide based orfental fruit moth
control programs, a sarvey of growers was coducted in the Shepparon and
Cobram areas. Using a struciured questionnaite,  growers were asked 1o
desgribe how pest control was achieved in their orchard

Specifically,  growers were asked which of the iwo methods  was psed
for orental fruit moth contrd i their orchard, bow the wethed corrently
used compared to previons programs,  and regsonps why the corrent method
wis used. I an insccticide-based program was used the grower was ashed
how and when applicabens were scheduled. Growvers were also asked whin
pesticides were used in the orchard, the rate of applicadon per hegtare, the
nutaber of fmes the pesicide is used per season and the pestesy that they
wore rying o coptrol. Suppliers  of agricoltural chemicals in the region
wore glse interviewed, o oobtain retail prices for the materials used by the
orehardists.  From this date. representative pesi control programs  for ¢ach
region  were  prepared and budgets prepared for alierpative  programs.

Results  and  Discussion

The vost ¢omparisons in Table 1 and 2 relate to siations m which it i
expocted that the risk of oupul losses from pests i the current and  near



tuture seusons ds o maintained  at JTeast m the Jevels ourrently achieved.
Benetits come. from cost savings from cither mﬁw strategic and thus less
chemical use.  or from warked reduetions in chemical use with chemical
contral replaced by isomae control.

Mating disruption has no direct effect on other arthroped pests in the
orchard. Compared 1o mmemimm% spray programs,  populations of  des
amd aphids wsually decline i orchards where mating disruption of oriental
fruit moeth is pracised.  due teoan dnerease in bislogical  eontrol by pmdamr-;
or parasioids Hhis - fncreased biological control results in less pustivide
applications tor these pests.  Other  pests such as San Juse scale, light brown
apple moth - and Fulless vose weesil that were inadvertently comtrolied under
spray programs lead to increase in onumber g level where control
measures bucome necpssary  speci{ically  for these pests  Oceasionally  the
orjental  fruit moth population reaches levels where  mating  dismuption will
fail o protect the crop from ceonomic Jamage.  In these cases use of an
ipsechcide 15 also peguired.  usually methyl parathion

In Tabdes 1 and O the costs of pest controd in mating disruption

orchards s compared o inseciivide programs for orchards o Cobram and
Rhepparton  respectively,
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Here, ;.w THpOTTNL puints wn T ﬁﬂwﬂ Firstly Isomates cumpam
more- faveorably ey mgmiemal control in mg,mm swhere - orehardists hzmﬁ in
spray cmete ol o gonitol ogiental fruit moth. Mmmdly the eeonomic
advantage ol mmmg disruplson using  isomates wﬁrrn‘{mmicnx pest control
depeads on which insecticide is uwd in the Spry pmgmm th (1988)
as poted that the use of mating dx«mpmm in the MIA region of N.S.W (
where 1 replaced an azinphos methyl based program) is higher than in the
Shepparion  region where methyl parpthion is moere widely used. |

- Maving dispuption has some nther disadvantages as noted by Lber
w‘zb'm msect populations need e be monitored and  the trented area is
susceptible 1o infestations from - outside sources.  Also,  the (cehnique s
relauvely unfamilier to most growers at this stage,  aud nmy requite
dssistance from pest control advisers to monitor and interpret pest

populations.

Orchiardists who grow large areas of peaches {and other types of fryin
are more bikely to use mating disruption compared 1o osmaller growers. - Large
Cgrowers are more lkely o employ pest control advisers,  are able tw reduce
the amount of spray . cquipment required, and because they have larger '
blocks of trees,  infesiations from other sources and edpe effects arg mss
important, Mating disruption is not. récommended on fruit blocks of less than
Cwe hectares  (Biocosirol).

Advantages of mating disruption thm growers - menbon are: less
gxposure  of the grower and employees 10 pesticides;  more tme available to
carry - eut other orchard operations;  the beaeficial effecis on orchard fauna
and the ability to harvest fruit for the fresh marker al any time.  Mating
disruption is also seen to be the preferred pest control oplion for the fulure,
due¢ to gongcerns regarding possible future pest resistance (n o pesticides.
operator health,  and  society’s increased awareness ol the covironment and
chemical residues 1o foods with the concomuant pressures fo reduee
chemical wsage,  The value of these benefits is difficult to measure.  but
nevertheless,  all are bepelits valucd 1o various extents by growers and necd

1 be considered.

Growers  using @ spray program lor oriental fruit moth control use  one
of three different spray programs:  calendar, window or threshold based




sehedules. Lillim{!ﬁift‘ tmsui pm;,mix)s mmm m«: apmymg m‘ 'm iuwgﬁmdg
At ;;iw:u inmwm qusually 1921 days).  With this nuumﬂ sprays dre ﬂppﬁﬁd
whether the pest s pmswm ar not and s used by prowers whe da oot m«mimr
' m‘mual froie moth - tumbers m thelr uup The xdtm 1t. W mainin o
mnsmm rover of tmix, mmdm. on the crop 1o kil an} emerging lama m,
first spray s wsuz@!i; iﬂ:wxi te g jmrtmriar yﬂwm smw of the iwa»,

‘ A ~ “Fig{ ’*v;&:‘a’i:emia? " spray program

pest population

{imi
Axeewr rapresent dnsevtieide wpplimitdon.

The next spray regime that is wsed i the Cwindow' program. Windew
spray programs have been developed for fest roller pests in N7 apple
orchards (Suckling etal 1988y With this program insectivide applications
arg tmed to cobncide with the presence of a particwlar stage of  the pest. i
this case the oriental froft moew darva.  This method requires monitering of
the adult population with pheromone traps. Trap catches indicate that  muoths
gre flying within the orchard and ‘pwe;«unmbly mating.  The trap calches are
entered Into a predictive model which then forecasis when egps  Iaid from
the moth flights will hatch.  Sprays are therefore only applied when the
moth larva s present.




Fig2 “Window" spray program

 pest population

time |
3Exows represent inssotipide applisstion.

: The final spray program is similar to u window program except that o
spray is applied only when (he pest exceeds a certain number or “threshold.”

Fig 3 "Threshold” spray program
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Grawers not monitoring for oriental  fruit moth use calendar
scheduling. while growers that do use chemical control and who  mouiter
generally wuse window sehedules. Spray schedules based on threshold aren’t
commonly used, probably because the relatonship between pheromone trap
catches and fruit damage is not really known.  CGrowers who  change from 2
calender program (o 4 window program can reduce the number ol sprays
applied with no increase in risk costs; in Tact the mproved scheduling - of
insecticides provides beter control and so decreases the costs of  risk.

Conclusion
In comparing the measurable cosis of mpting  diseaption and ‘sﬁrny

programs for orfental fruit moth control, it was found that mating
disruption s cheaper than an gzinphos methyl spray program,  but usually




more e expensive than a_program »us'»mg wethyl paratiion.  In areas where
growers spray less frequently 1o control oriental fruit moth,  the cost
; difterentisl bcswmu g (llbﬂlplwxi and !. mcthyi pamtmun gmmm s |
k evet ;,@,;mmu.r» Matiug disrupuon does duivc‘rr a numlm of benefits g8

: g&mvera”ih;rl *m difficult 1o Wﬂuamy Growers using mating dmrumim; are
Cwell xxwam of (hese he«mrils, and. mm&‘idx.r nm henelits whw wmparm;&
the twn mufmdsy
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