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Agenda

Revi ew of ACI AR Project No. 8920 "The identification and control
of pest fruit flies of the South Pacific" and

Eval uati on of Project No. RAS/90/004 "Fruit fly control strategies in the
Sout h Paci fic"

Warwi ck Fiji Resort, Fiji
21 - 23 July, 1993

Day 1
9. 00am - 9.30am 1. Openi ng renar ks
. UNDP M. Nurul Al am
SPC - M. Sem si Pone
FAO - M. Lars Jacobsen
ACI AR - Dr. Paul Ferrar
USAID - Dr. Andrew McG egor
9.30am - 10.00pm 2. Overvi ew of objectives and activities of projects and
I i nkages between rel ated projects - Allwood.
10. 00am - 10. 30am Mor ni ng Tea
3. Presentation of results of projects.
10. 30am - 11. 15am (a) Taxonony/ Pest species - their distributions and
pest status - Drew.
11. 15am - 12. 00noon (b) Identification of |arvae of pest species - Drew
12. 00noon - 1.15pm Lunch
1.15pm - 4.30pm (c) Conput er dat abase
Met hods of field surveys and | aboratory procedures
Structure of database
Trappi ng data
Host data
Parasitoi d data
Damage Assessnent
- Drew Al | wood
Day 2
9. 00am - 9. 45am (d) Vi deo on adult feeding
Testing of attractancy of protein baits - Lloyd
9. 45am - 10. 30am (e) Devel opnent of new bait spray formulations and

techni ques for increasing shelf-life - Lloyd.

10. 30am - 11. 00am Morni ng Tea
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11. 00am - 12.00noon (f) Resul ts of pre-harvest control trials using bait
sprays - Allwood

12. 00noon - 1.15pm Lunch

1.15pm - 3. 00pm (9) Resul ts of post-harvest studies
Laboratory culture techni ques
Conparisons of artificial diets
Life history studies
Host status testing
Heat treatnent devel opnments
- Al lwood/ Tora

3.00pm - 3.30pm Afternoon Tea
3.30pm - 4. 15pm (h) Training - Allwod

4.15pm - 5.00pm 4. Proposal s for future extension and/or expansion
of projects - Drew Al lwood.

Day 3
8. 30am - 9.15am 5. Proj ect Managenent
(a) Project travel
(b) Budget reports
(c) Probl ems and sol utions - Drew Al |l wood
9. 15am - 10. 00am 6. Country perceptions
Cook | sl ands
Fiji
Tonga

West ern Sanpa
10. 00am - 10. 30am Morni ng Tea
10. 30am - 11. 15am 7. Further comments by donor agenci es.

11. 15am - 12. 30pm 8. Final question tine for reviewers. Report summary and
draft recommendati ons (Reviewers).

12. 30pm - 1.30pm Lunch

1.30pm - 5.00pm 9. Travel to Suva and visit fruit fly l[aboratories
Kor oni via Research Station.
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PARTI Cl PANTS LI ST
(Warwick Fiji Resort : 21-23 July, 1993.)
Australian Centre for International Agricultural Research (AC AR)
Dr Paul Ferrar - Coordi nator, Crop Sciences, Canberra
Food and Agriculture Organisation for the United Nations (FAO)
M Lars Jacobsen - FAO Representative, a.i.
United Nations Devel opment Program (UNDP)

M Nurul Al am - Deputy Resident Representative, Suva
Ms Sabi ne Roth - Program Of fi cer- Regi onal, Suva

USAI D Commerci al Agricultural Devel opnment Program
M Andrew MacG egor - Pr ogr am Co- or di nat or
Sout h Pacific Comm ssion (SPC)

M Sem si Pone - Plant Protection Oficer, Suva
Ms Paulini Naituivau - Program Assistant, Agriculture Program

ACI AR Fruit Fly Project

Dr Richard Drew - Proj ect Leader, Plant Protection Division,
Queensl and Department of Primary |Industries

Dr Annice LI oyd - QDPI, Brisbane

Ms Meredith Rom g - QDPI, Brisbane

Regi onal Fruit Fly Project (RFFP)

M Allan Al lwod - Chi ef Techni cal Adviser, Suva

COUNTRY REPRESENTATI VES
Cook Islands - Mnistry of Agriculture

Dr Matarangi Purea - Director of Research, Totokoitu Research Station,
Rar ot onga
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Fiji - Mnistry of Agriculture, Forests and Fisheries

M Fauoro Vili soni

A/ Principal Research Oficer (Plant Protection)
Kor oni vi a Research Station

M Sada Nand Lal - Ent onol ogi st
M. Moti Autar - Ent onol ogi st
Ms Ema Tora - Ent onol ogi st, Fruit Flies

Tonga - Mnistry of Agriculture, Fisheries and Forests

M O a Fakal ata - Head of Research, Vaini Research Station,
Tongat apu

Western Sanpa - Departnent of Agriculture, Forests and Fisheries

Dr Semisi T. Semisi - A/ Director Research, Nu'u Research Station, Apia

PRQIECT EVALUATI ON TEAM

M Tom Passl| ow - Retired Director of Entonpol ogy Branch
Queensl and Departnment of Primary Industries, Brisbane

Dr Gordon Hooper - Director, Australian Plague Locust Conmm ssion, Canberra
Dr. Wallace C - Prof essor Eneritus, Departnment of Entonol ogy,
Mtchell. Uni versity of Hawaii, Honol ul u.
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Agenda Item No. 2

BACKGROUND AND OBJECTI VES OF THE REG ONAL PROJECTS
ON
FRU T FLIES IN THE SOUTH PACI FI C

| NTRODUCTI ON

This paper provides background to the two current regional projects on fruit
flies, being conducted in the Cook Islands, Fiji, Tonga and Western Sanpa. It
specifically identifies the objectives of the two regional projects, i.e., the

Regional Project on Fruit Fly Control Strategies in the South Pacific
(RAS/ 90/ 004) (short title - Regional Fruit Fly Project (RFFP)) and the Regi onal
Project on the Identification and Control of Pest Fruit Flies of the South
Pacific (Project No. 8920)(ACI AR/ FFP). The paper also enphasizes the
rel ati onship of activities carried out by these projects and the rel ationships
bet ween these projects and other projects involved in fruit fly research or the
pronmoti on of production and export of fresh fruits and vegetables in the four
proj ect countries.

REGI ONAL FRUI T FLY PRQIECT ( RFFP)

In response to requests for technical assistance by the Cook Islands and other
Pacific Island counties to overcome export restrictions on fresh fruits and
veget abl es caused by the presence of fruit flies, the South Pacific Comm ssion
(SPC) sponsored an Expert Consultation in Apia, Western Sanmpa in August, 1989 to
address this issue. The neeting was attended by representatives of Pacific
Island countries, SPC, Australia, New Zealand, and the USA. The aim of the
nmeeting was to discuss the problens resulting from the presence of damaging
fruit flies in Pacific Island countries, particularly in those countries which
exported fresh fruits and vegetables. The neeting also focussed on the
inmplications of the restrictions or bans on the use of fumigants such as
ethylene dibromde and nethyl bromde on future exports of horticultural
commodi ti es. The neeting recommended the establishment of a regional project
enconpassing the Cook Islands, Fiji, Tonga and Western Sanpba, to overcone the
constraints on the export of fresh fruits and vegetabl es caused by the presence
of fruit flies.

The first phase of the RFFP was initiated through a one-year project under the
FAO Techni cal Co-operation Programre (Project No. TCP/RAS/ 0055), that commenced
in Septenber, 1990. FAO provided US$184,000 for one year's operations. FAO
provi ded the Chief Technical Advisor for the project. Although the project was
funded by FAO, the activities were carried out under the unbrella of the SPC

The overall objective of this conponent of the project was to commence
activities that would eventually overcome quarantine restrictions on the export
of fruit and vegetable commdities inposed by inporting countries. These

activities included surveys of fruit flies using trapping and collections of
wild and conmercial/edible hosts, establishment of |aboratory colonies of
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econonmic fruit fly species, developnent of |aboratory rearing techniques
appropriate to the project countries, initiation of bait spray testing for
damagi ng speci es, and commencenent of post-harvest disinfestation research.

Part of the charter of this conponent of the project was to assess the need for
continuation of the research. It becanme obvious very quickly that, unless
countries solved their fruit fly problenms through gaining a full understandi ng
of their fruit fly fauna and devel opi ng acceptabl e pre-harvest and post-harvest
control systens, export of fresh comopdities would always be severely
constr ai ned.

As a result, a new project docunent was formulated by Decenber, 1990 and was
approved in January, 1991, thus ensuring that the project (RAS/90/004) would
continue until Septenber, 1993. The funding for the RFFP was provided jointly
by the Australian International Devel opnment Assistance Bureau (AIDAB), United
Nati ons Devel opnent Programme (UNDP) and SPC. The total funding conprised
US$255, 839 from Al DAB, US$100, 000 from UNDP and US$36, 000 from SPC. The proj ect
is executed by SPC, with FAO providing the Chief Technical Advisor under a Co-
operating Agency Agreenent.

United Nations Volunteer Entonologists (UNV's) were provided in Fiji, Cook
Islands and Tonga initially for two years under the Japanese Trust Fund
( SPF/ 89/ VvQ1) . Fundi ng of US$96,000 was provided. In November, 1991, an

addi ti onal UNV Ent onpl ogi st was approved by the British Government for two years
for Western Sanpa. I n August, 1992, UNDP under its 5th Cycle Funding, approved
funding of US$63,000 for extension of the UNV's in the Cook Islands, Fiji and
Tonga for a further 12 nonths.

The Devel opnent Obj ective of RAS/90/004 is to increase the level of production

and quality of fresh fruits and fleshy vegetables, Ileading to enhanced
availability for Jlocal consunption, increased exports and higher farners’
i ncomes.

The I medi ate Objectives of the project are:

. to upgrade the technical know edge and understanding of the inpact of
fruit flies on the production and export of fresh fruits and fleshy vegetabl es
by plant protection, quarantine and extension staff and the private sector;

. to reduce the levels of damage to fresh fruits and fleshy vegetables
caused by fruit flies; and

to strengthen the capacity of quarantine services and the private sector
to overconme quarantine restrictions on fresh fruits and fleshy vegetables
i mposed by inporting countries.

In each of these objectives is a requirenment to provide training of counterpart
staff on techniques related to surveillance for fruit flies, pre-harvest and
post - harvest control, and quarantine issues, such as quality assurance schenes
and pest risk assessnent as a tool for quarantine decision-nmaking.

The achi evenents of the project have been regarded as being substantial and, as
a result, wvarious regional neetings of representatives of South Pacific
countries and organi zati ons have recommended strongly that the RFFP be extended
in the four project countries and that it be expanded to include research into
fruit flies in the Federated States of M cronesia, Solonon |slands and Vanuatu.
Recently, an informal request has come from New Cal edonia to be included in the
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proj ect has been received. The concept of extension/expansion of the project
has been endorsed by the Regional Technical Meeting on Plant Protection, the
Conference of the Permanent Heads of Agriculture and Livestock Production
Services, the Meeting of the Conmttee of Regi onal and Governnent Organi zations,
and the 32nd South Pacific Conference. Simlarly, the Tripartite Review held by
UNDP on 20 Novenber, 1992 made recommendati ons al ong the sane |ines.

UNDP has conmmitted US$400,000 to the possible extension/expansion of the
proj ect, dependent upon the results of the evaluation to be held in July, 1993.
In addition, application has been nade to FAO s Techni cal Co-operation Programre
for technical assistance to maintain the activities of the project to the end of
Decenmber, 1993 and to undertake preparatory work in FSM Sol omon |[slands and
Vanuat u.

AClI AR FRU T FLY PRQIECT ( ACl AR/ FFP)

At the Expert Consultation organized by SPC and held in Apia, Wstern Sama in
August, 1989, ACI AR undertook to develop a proposal to conplenment the research
efforts of the RFFP and to run in parallel with this project. The ACH AR/ FFP was
designed to provide specialized research expertise, particularly in the taxonomny
of adult fruit flies and their immature stages. host fruit studies, and
devel opnent of appropriate protein baits for |ocal production systens. Like the
RFFP, the ACI AR/ FFP operates in the Cook Islands, Fiji, Tonga and Western Sanpa.
The project commenced in January, 1991 and activities were scheduled for three
years, ie to be conpleted by Decenber, 1993.

The project is executed by the Plant Protection Branch of the Queensland
Department of Primary Industries, Brisbane, under the direction of Dr Richard
Dr ew. ACl AR provided funding support to the level of AUD$476, 227. O her
support provided by the conm ssioned organization and the overseas partners
total | ed AUD$283, 380.

The principal research objectives are as foll ows:

to collect and identify all species of fruit fly breeding in comercially
significant fruits and vegetables in Cook Islands, Fiji, Tonga and Western
Sanoa,;

to ascertain the conplete host fruit range of each fruit fly species
(| ncluding wild hosts such as forest trees and plants, and weeds);

to gather information on the seasonality, abundance and damage | evels of
each fruit fly species;

to investigate the parasite fauna attacking fruit flies in each of the
four countries, and to evaluate their significance as natural enem es; and

. to identify and test locally available materials in each country that
could be used as protein baits to attract fruit flies for orchard control by
bait spraying.

To ensure consistency, the ACI AR/ FFP was nodell ed on the very successful project
conducted in Ml aysia and, consequently, the project also assumed the
responsibility for developing the database for the fruit flies in the South
Pacific and inputting data generated by the ACIAR FFP and the RFFP. Thi s
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entailed confirmation of identifications of many thousands of fruit fly
speci mens fromthe trappi ng and host surveys in each project country.

OTHER PRQIECTS I NVOLVED IN FRU T FLY RESEARCH
USAID's Commercial Agricultural Devel opnent Project

The Commercial Agricultural Devel opnent (CAD) Project was set up under USAID to
foster agricultural developnment, with particular reference to private sector
devel opnent and export of agricultural comodities. Wth respect to fruit
flies, the CAD Project provides funding and technical support to transfer
appropriate technology on quarantine treatnents for disinfesting horticul tural
commodities of fruit flies from Hawaii to Pacific Island countries. The
technol ogy focuses on the use of various forms of heat treatnent to treat fruits
and fleshy vegetables, such as hot forced air and hot water i nmersion. Thi s
approach was necessary to overcone the virtual |oss of ethylene dibronide
fum gation as a treatnment for disinfesting fresh fruits and veget abl es.

The CAD Project provides equi pment such as a static tenperature hot water bath,
an experinmental hot water imersion unit and an experinental hot forced air unit
for Tonga and Fiji. The project also provides the services of Dr Jack Arnmstrong
and other staff at the USDA-Agricultural Research Laboratories, Hlo, Hawaii to
advi se and assist with heat treatnment research in Fiji, Tonga and Western Sanpa.
As part of this technical assistance, the CAD Project supports the involvenent
of project staff in Tonga and Fiji in undertaking Masters Degree studies on heat
treatment work in each country and rel evant training of candidates in Hawaii

Project on Heat Treatnent Devel opment in the Cook Islands

The New Zeal and Horticultural and Food Research Institute, in conjunction with
the Mnistry of Agriculture in the Cook |Islands, comenced research, in 1991-92,
on heat treatnents for fresh fruits and vegetabl es destined for export. Thi s
project is linked to the efforts of the RFFP and the ACIAR/ FFP as these two
projects were responsible for establishnment of |aboratory col onies of Bactrocera
nmel anotus and B. xanthodes. The RFFP al so has undertaken research into the host
status of various fruits and vegetables to the two fruit fly species in the Cook
I sl ands.

New Zeal and provided to the Cook Island Governnent a fruit fly |aboratory,
equi pment and expertise to develop treatnent for pawpaw for export to New
Zeal and as a nodel for this type of research. Commercial hot forced air units
are to be provided, together with the infrastructure for storage of export
conmodi ti es.

LI NKAGES BETWEEN FRUI T FLY ACTIVITIES IN THE SOUTH PACI FI C

The Regional Fruit Fly Project has consciously beconme the focal point of fruit
fly research in the South Pacific. It was necessary to adopt this role to
ensure the nost efficient and effective use of linmted resources in this region
and to keep to an absolute mnimum the anount of duplication of effort that
could arise in such a widely dispersed region with several organi zations running
fruit fly related projects. This approach has worked in favour of the countries
involved in this work and benefited, imensely, the accumulation of applied
research know edge with the ultimte objective of controlling fruit flies at all
stages of the production and marketing chain. This coordination role is an
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additional activity taken on by the project and has contributed significantly to
t he success of the project.

The approach has resulted in very close cooperation with the ACI AR/ FFP. These
two projects have operated as sister projects, with the Regional Fruit Fly
Project being able to call upon the considerable expertise in the ACH AR funded
project based in the Queensland Departnent of Primary Industries, Brisbane and
Vi ce versa.

Simlarly, close ties were fostered with the USAID funded CAD Project. Part of
the charter of this project is to transfer the recently devel oped hot forced air
technology for disinfestation of fruits and vegetables of fruit flies for
quar anti ne purposes, to South Pacific Countries. The close liaison resulted in
experinmental equipnent to carry out heat tol erance studies on i mmature stages of

fruit flies and horticultural produce being nade available to Tonga and Fiji at
no cost to the Regional Project. Al so, expertise from the USDA Fruit and
Veget abl e Laboratories in Hilo, Hawaii is now available to the South Pacific

countries through the associati on between these two projects. This co-operation
al so provided access to the Graduate Research Assistant Schenme, so that staff in
Tonga and Fiji are able to undertake post-graduate studies on heat treatments at
the University of the South Pacific under the supervision of Dr Jack Arnstrong,
USDA- ARS, Hawai i .

In addition, the project nmamintains regular contact with the FAO Fruit Tree
Devel opnent Project based in Wstern Sanpa and the project on devel oping
di sinfestation treatments for fresh fruits and vegetables in the Cook I|slands

being run by New Zealand's Horticultural and Food Research Institute. Thi s
results in free exchange of information on new devel opnents. The technol ogy on
field control will facilitate private sector developnent and small hol der

agricultural diversification into fruit tree production.

The Regional Project has becone the authority for fruit fly advice from the
South Pacific Conmi ssion and consequently there is a regional consistency to
advice on the species present, their distributions, control technologies and
guarantine issues such as pest risk assessnents and quality assurance schenes
for fruit flies.

Tabl e 1 shows the responsibilities of each project for particular activities and

denonstrates the close co-operation that devel oped between project staff and
counterpart staff.
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Table 1 - Division of responsibilities for fruit fly activities in Cook
Islands, Fiji, Tonga and Western Sanpa.
ACl AR REG ONAL CAD
Tr appi ng * *x
Conmrer ci al
Host Surveys * *x
Wl d Host Surveys *o* *o*
Fruit Fly ldentifications ** *
Parasitoid Studies *x *
Damage Assessnent * **
Laborat ory Col oni es **

Dat abase Devel opnent
and | nputs ** *

Bi ol . Studies

(e.g. Life cycles) * %
Host Status Testing * %

Bait Spray Devel opment ** *

Bait Spray Field Testing * * %

Quar. Tnt. Devel opment * *

Tr ai ni ng * % * .
NOTES:

1. ACIAR - Australian Centre for International Agricultural Research.
2. REG ONAL - FAQ Al DAB/ UNDP/ SPC Regi onal Fruit Fly Project.
3. CAD - USAID s Comrercial Agricultural Devel opnent Project.

4. ** -  Major responsibility for activity.
* - Support responsibility for activity.

5. New Zeal and Horticulture and Food Research Institute has responsibility for
Laboratory Colonies and Quar. Tnt. Devel opment work in the Cook Islands.
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Agenda Item 3 (c)

ASSESSMVENT OF DAMAGE LEVELS CAUSED BY FRUI T FLIES
I N FI JI, TONGA AND COOK | SLANDS

| NTRODUCTI ON

Prior to the comrencenent of the RFFP and the ACI AR/ FFP, docunented information
on the econonic significance of fruit flies in Fiji, Tonga, Cook Islands and
Western Sampa was | acki ng. It was known that sonme fruit crops were heavily

infested by fruit flies, but recently acquired infornation on the |evels of
damage was not available. For exanple, in all countries, if guavas are left to
ripen on the trees, the percentage of fruits infested with fruit fly larvae is
high. For this reason, fruits are eaten when they are green mature, rather than
fully ripe. Mangoes in Fiji are simlarly eaten at a nuch greener stage than
they are in countries like Australia, primarily to escape fruit fly attack.
Thus, the consunmer is aware of the problemof fruit fly damage to fresh fruits.
Extension and Plant Protection Oficers, when asked for information on the
| evel s of damage caused by fruit flies, responded in qualitative terns, not
quantitative terms. Simlarly, farners commented that fruit flies are a severe
problemto fruit production, but were not able to estimate | osses caused by this
pest . Exporters, on the other hand, were very aware of the significance of
fruit flies to export of fresh fruits, because of the restrictions inposed on
overseas markets due to the presence of damaging fruit fly species.

METHODS OF DAMAGE ASSESSMENT

One of the tasks of the projects was to generate data on the econom c inportance
of fruit flies as part of the overall activities on host fruit surveys. Two
types of host surveys were enbarked upon to collect this information. Br oad
host surveys were used to determne the host ranges of the fruit fly species.
This nmethod consisted of sanpling fruits and fleshy vegetables at nonthly
intervals fromresearch stations and farms where insecticide usage was m ni mal .
Where possible, about 1kg of fruit or vegetables was collected per sanple. As
part of the data collection, fruits were weighed and counted on each occasion
and the stages of maturity were recorded. Fruits were held in bulk, ie not held
i n individual containers, and were not dissected to determ ne whether they were
infested or not. Based on these neasurenents, it was possible to calculate the
nunbers of fruit fly puparia and adults per unit weight of fruit or per fruit
recovered fromparticular fruit types at a particular stage of maturity.

Though these data do not give a direct measurenent of damage |evels, these data
may be useful in allocating a degree of risk of infestation with respect to pest
ri sk assessnent, often carried out by inporting countries prior to establishing
qgquarantine protocols with exporting countries. Wen conbined with the frequency
and size of consignnents exported, inporting countries may accept a |ower
ef ficacy | evel of post-harvest treatnments than Probit 9, based on the degree of
risk. This is a concept being considered by New Zeal and. The thinking behind
this concept is that guavas, a highly susceptible fruit, should be treated
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differently to eggplant fromFiji, a very low risk crop based on the results of
fruit surveys where no fruit flies have been recorded despite |arge sanplings
over a long period. The data fromthis type of sanpling can be extracted from
data in the Pacific database and will not be discussed in this paper.

The second type of host survey can be referred to as an intensive survey, where
about 1000 pieces of fruit were sanpled with each fruit being set up in an
i ndi vi dual container over sieved, sterilized sawdust, dissected after 7 days to
deternine if they were infested or not, and then held for enmergence of adults.
An alternative nmethod of handling the fruit was to hold the fruit in bulk for 5-
7 days, dissect it to determine if it was infested, and then hold the infested
pieces of fruit in individual containers for adult energence. This type of
sanpling provided data on the species of fruit flies present, stage of maturity
at which fruits becone susceptible, |evels of damage, nunbers of larvae in each
fruit, nunbers of adults recovered from fruits, and an indication of where the

larval instars fed in each type of fruit. The latter piece of information may
be valuable in carrying out post-harvest quarantine treatnent devel opnent
research, especially when artificial infestation with late instar larvae is
necessary.

RESULTS OF ASSESSMENTS

Tabl e 1 shows exanples of the results that have been obtained fromthe intensive
host survey nethod. Some of this work has been done in conjunction with bait
spray testing.

The nost interesting results include the fact that fruit flies have not been

recorded from fleshy vegetables such as eggplant, chilli, tomato, bitter gourd
or okra in Fiji. This has resulted in the Fiji Government's comenci ng host
status studies on these commpdities in the hope that they can be exported
Wi t hout post-harvest disinfestation treatnents. Simlarly, low levels of
infestation of fruit flies in chilli and tomato at the green nature stage in
Tonga have resulted in their undertaking host status testing of these
comodities. In contrast, the levels of danmge to capsicum is very high and

this has forced Tongan authorities to undertake field trials on fruit fly
control using the bait spray technique.

In the Cook Islands, intensive surveys have shown differences between |evels of
damage at various stages of maturity in mangoes and in pawpaw. I n mangoes, the
| evel of damage is very low at the ripe stage (2.5%, and even |lower at the
green mature stage (0.1%, the stage at which nmangoes are nornmally harvested for
export. Sanpling of pawpaw showed that there is a distinct difference in damage

levels in the warmer nonths conpared to that in the cooler nonths. It seens
t hat pawpaw at the colour break stage is susceptible to fruit fly attack in the
warmer nonths but it does not becone susceptible until the half-ripe stage

during the cooler months. The |level of damage at the stage regarded as greater
than 50% ripe is 1.8% in the cooler nonths as against 12.4% in the warner
nont hs. This information may provide options for the Cook Islands as far as
future exports are concerned. These |ow |levels of danage nay al so nean that the
achi evenent of effective field control wusing bait sprays nmay be relatively
easier than if the normal |evels of damage were higher. A simlar situation
occurs in mango production in Fiji where the | evel of damage is about 10.4%

Some local fruits that are not produced comercially but are grown for |ocal

consunpti on and appear in the markets, sustain very high levels of fruit fly
damage. For exanple, kavika (Syzygi um mal accense), rose apple (S. janbos) and
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star apple (Spondias dulcis) conmonly sustain |evels of damage of 60% 100% and
40% respectively.

Though the levels of damage caused by fruit flies in Pacific Island countries
are somewhat | ower than the | evels of danmage caused by fruit flies in Australia,
Hawai i, Mal aysia and Thailand, sufficient | osses in fresh fruit production occur
to warrant the devel opnment of effective field control systens based on protein

bait sprays.
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Agenda Item 3 (f)

FI ELD TESTI NG OF BAI T SPRAY TECHNI QUE

| NTRODUCTI ON

Fruit flies (famly Tephritidae) cause significant losses to fruits and fleshy
veget abl es during production in each of the project countries, i.e. Tonga, Fiji,
Western Sanmpa and the Cook Islands. |n Tonga, up to 90% danmge to capsi cum may

occur as a result of infestations by Bactrocera facialis. Simlarly, over 90%
of guava fruits may be rendered usel ess because of infestation by Bactrocera

kirki and B. facialis. In Fiji, damage levels to guava and mangoes caused by
Bactrocera passiflorae are about 40% and 25% respectively. Local fruits such as
kavi ka, Syzygi um nal accense, nmay sustain damage |evels of about 60% In the

Cook Islands, 12% of pawpaw fruit allowed to ripen on the tree, are danaged by
Bactrocera nel anotus and Bactrocera xant hodes.

Despite the losses in fruit and vegetable production caused by fruit flies, no
concerted effort has been nade to develop or use nethods of control to reduce
this loss, prior to the commencenent of the ACI AR/ FFP and the RFFP. Nei t her
cover sprays using dinmethoate or fenthion nor bait sprays wusing protein
autol ysate plus an insecticide have been used to specifically control fruit
flies in the Pacific Islands. Control of fruit flies probably occurs as a
result of wusing insecticide sprays to control other insect pest species,
particularly in fleshy vegetable crops such as tomato and capsi cum

The RFFP and the ACI AR/ FFP undert ook:

to test the attractancy of Mauri's Protein Insect Lure to fruit fly
species in each of the project countries;

to devel op bait spray systens appropriate to each project country in order
to reduce the levels of damage to fruit and vegetable crops caused by fruit
flies; and

to develop and test in the laboratory and field, bait sprays using
nodi fied brewery waste yeast as a cheap, |ocal source of protein autol ysate.

Thi s paper summarises the results of field attractancy tests and field trials on
the effectiveness of Mauri's Protein Insect Lure as the basis for bait sprays to
control fruit flies. Attractancy testing of the nodified brewery waste yeast
was reported on in Agenda Item 3 (d).

FI ELD ATTRACTANCY TESTI NG

The aim of this testing was to deternmine if the damaging fruit fly species in
each of the project countries are attracted to and killed by a bait spray
applied to the foliage of various host fruit trees.

The bait spray consisted of 100m of Mauri's Protein Insect Lure nmade up to 1

litre with water. Added to this was 4m of 50% emulsifiable concentrate
mal at hi on. The bait was applied at the rate of 100m per tree. Dead flies were
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collected on calico sheets placed on the ground under the sprayed foliage. The
flies were identified.

The results showed that, in Tonga, B. facialis, B. xanthodes, B. kirki and B.
distincta are attracted to the bait and kill ed. In Fiji, B. xanthodes and B.
passiflorae respond to the bait. |In the Cook Islands, both B. nelanotus and B.

xant hodes are attracted to the bait.

Initially, it was thought that B. xanthodes in Fiji did not respond to the bait
spray or, at best, was poorly attracted to the bait. To answer this question,
two further tests were undertaken. Protein starved, |aboratory reared B.
xant hodes that had been fed on blue dye, were released into a citrus orchard at
Nadur ul oul ou Research Station and into a guava orchard at Nadi. Bait consisting
of 50m of Mauris Protein Insect Lure plus nmlathion was applied to one ponelo
tree in the citrus orchard and four trees in the guava orchard. Dead flies were
collected on calico sheets placed on the ground under the treated area of
foliage.

The tests showed that B. xanthodes was very responsive to the bait in both
situations. During the test in the guava orchard, 150 of the 200 flies rel eased
were dead on the sheets in 4 hours. The bait also attracted wild B. passiflorae
and B. xanthodes in both instances. WIld B. xanthodes were differentiated from
| aboratory reared flies by the absence of blue dye in the gut.

In sutmmary, the results showed that all the damagi ng species of fruit flies in
the four countries are attracted to a bait based on Mauri's Protein Insect Lure
pl us mal at hi on.

In Tonga, Cook Islands and Western Sanmpa, attractancy tests, using the waste
yeast products from the Royal Brewery, Cook Islands Brewery and Vailinma Brewery
respectively, were done. None of these yeast sources showed any attractancy to
fruit flies in its raw state. This was not unexpected as brewery waste in its
raw state contains live yeast cells and relatively high concentrations of
et hanol . The lack of attractancy led the ACIAR/FFP to comrence research to
nodi fy the brewery waste yeast products through a heating process and possibly
addi ng enzynes to assist the autolysis of the yeast cells.

SMALL SCALE FI ELD TESTI NG OF BAI T SPRAY TECHNI QUE

In Fiji, testing of the bait spray technique on a small scale conmenced in early
1992 in a patch of wild guava on a dairy farm at Koronivia. The guava (| ocal
pink variety) grew along the fence-lines of the dairy farm and consisted of
about 70 trees, intermngled with starfruit, cherry guava, orange, kunguat,
breadfruit, rose apple and some wild hosts.

The bait was mxed at the rate of 100m of Mauri's Protein Insect Lure + 4m of
50% enul sifiable concentrate malathion nade up to 1 litre with water. It was
applied weekly for 8 weeks, at the rate of 100m to the foliage of the guava
trees every 10 netres along the fence-lines. Ot her fruit trees in the paddock
were baited also. 100 pieces of ripe guava fruit were sanpled weekly, held for
5-7 days and dissected to determne | evels of damage. An untreated area of wld
guava about 500 netres away was used as a control plot. 100 pieces of ripe
fruit were sanpled from this area weekly and |evels of damge were determ ned
using the same nethod as for fruits fromthe treated area.
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Figure 1 (not included) shows the results. Damage was reduced from 35.5% to O-
1% after 5 applications and maintained at the reduced level for a further 3
weeks to the end of the fruiting season.

LARGE SCALE OR COMVERCI AL TESTI NG
Fiji

Two |l arge scale trials using Mauri's Protein Insect Lure were conducted in Fiji.
The first consisted of controlling fruit flies in a commercial nmango orchard of
4000 trees in the Nadi area.

In an attenpt to reduce the cost of bait spraying, the bait was mxed at the
rate of 50m of Mauri's Protein Insect Lure per litre of water and the bait was
applied at 7 day intervals to each tree in every second row. An untreated area
about 1km away was used as a control. 100 pieces of fruit were sanpled from
both sites weekly, held for 5-7 days and dissected to determ ne |evels of
damage.

Figure 2 (not included) shows the results obtained. Unfortunately, the trial
had to be term nated prematurely because two cyclones (one in early Decenber,
1992; the other in early January, 1993) destroyed the fruit. The results
i ndicated that the bait spray was beginning to have an effect. However, as the
crop did not go through the peak fruit fly population in Decenber-January, the
trial will have to be repeated in October, 1993 to February 1994.

The second trial was designed to control fruit flies in a guava orchard of 100

trees in the Nadi area. 1In this instance, all trees were treated. Only 50m of
the bait preparation was applied per tree. This was done every 7 days. Baiting
was not repeated if rain fell after treatnent. Sampling of fruit followed the
same procedure as previously. An untreated plot was located over a hill,

approxi mately 300 netres away.

Figure 3 (not included) shows the results of this trial. The results showed
that it was possible to maintain the |evel of damage to guava in the treated
area at less than 6% conpared to danage levels in the untreated area ranging
from 18.2% to 41.6% The trial was terminated after 5 applications of bait
sprayi ng because of a shortage of fruit.

A sanple of 100 fruits was taken from the untreated area 6 weeks after the
cessation of bait spraying to see what happens without fruit fly control. The
| evel of damage was 45% One of the interesting observations was that, though
the trial was run over a very wet period when rain fell on npbst days, the bait
treatment renmai ned effective without having to re-apply the bait follow ng rain.

Tonga

A large scale trial to reduce the level of danmage in wld guava caused by
Bactrocera kirki and, to a lesser extent, B. facialis, was undertaken on
Tongatapu in March-April, 1993. The area selected conprised 0.9 hectares of
wi | d guava, where B. kirki activity was very high. The area could be described
as alnmobst a pure stand of wild guava with small anpunts of beach hibiscus
di spersed anongst the guava. The plot neasured 182 nmetres long by 50 netres
wi de. To make the plot accessible for spraying, 14 narrow paths were cut
perpendi cul ar to the I ength of the plot.
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An untreated area of wild guava at |east 5km away was identified as a control.
Activity of B. kirki was high as evidence by the nunmber of flies on fruit.

Ri pe fruits from both areas were sanpled for 2 weeks prior to the conmencenent
of bait spraying and during the trial to assess |levels of damage caused by fruit
flies. Bait spraying comenced on 16 March, 1993 and continued at intervals of

3-7 days, depending on rainfall. It was decided to respray if rain fell, thus 7
bait sprays were applied over 5 weeks. The bait was m xed at the sane rate as
that in Fiji. The bait was applied as spots of 100m over the whole area. 40

litres of bait spray mix was applied to the area on each occasion.
Figure 4 (not included) sunmarises the results.

Again, the trial was faced with the same problens as those that occurred in
Fiji, where the quantity of ripe fruit becane a limting factor. Even over this
area, sanpling of 100 ripe fruit per week put pressure on the nunber of nmature
or ripe fruits available for oviposition and also for sanpling. Thi s probably
expl ains the decrease in levels of damage in the untreated area, i.e from95%to
26% by the time the trial was ternminated. Nevertheless, the |evel of damage in
the treated plot decreased from 96% to 6.2% over the corresponding period. This
shows a difference in percentage fruit damage of 20% between treated and
untreated areas at the end of the trial period. These results inmply that the
bait spray technique, even under very high fruit fly pressure is effecitive.

Pl ans were developed to conduct a further field trial on the bait spray
t echni que using capsicum Two | arge areas have been planted on Vaini Research
Station for field trials that will comrence in July, 1993.

Cook | sl ands

Early work on bait spraying in 1992, focussed on the attractancy of the two
fruit fly species in the Cook Islands to Mauri's Protein Insect Lure and an
attenpt to determine the effects of bait spraying on parasitoids and pollinating
agents. The work on parasitoids and pollinating agents was term nated until
research on the effectiveness of bait sprays in reducing fruit fly danage |evels
to various fruits and vegetables is done.

At the tinme of this report, two large fields trials on bait spray use in pawpaws
and avocados are in progress in the Cook Islands.

The pawpaw trial was designed to denpnstrate the effectiveness of applying 2
litres of bait spray per hectare of pawpaws, using spots distributed over the
orchard. Because of planting intensity not every tree will receive a spot of
bait. Because of the relatively small |eaf area of pawpaws, it was decided to
apply 25-50m of bait spray per tree, thus ensuring that about one tree in four
will receive bait.

Damage assessnents are being done at four stages of maturity - colour break, 25%

yel l owi ng, 50% yellowing, fully ripe. The trial will continue for 12 weeks and
will yield, for the first tine, data on fruit fly control in pawpaws using bait
sprays based on protein autolysate. Results will be provided an addendum to
thi s paper.

The second trial in progress (avocados) approaches what is likely to be the
situation in many production areas of the project countries. Avocados are not
grown in well defined blocks, but in clunps or as single, scattered trees. It
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has becone necessary to attenpt to control fruit flies in avocados al nost on an

"area control" basis, i.e. bait spraying single or clunps of avocado trees,
together with nearby host trees over a sizeable area in the hope that the
popul ation of fruit flies over the whole area will be significantly reduced. In

turn, the reduced popul ation over the whole area may result in reduced damage
| evel s in avocados.

The effectiveness of this treatnent will be assessed by neasuring the changes in
damage | evel s to avocados between treated and untreated areas.

SUMVARY

The work on the bait technique has progressed to a point in Fiji, Tonga and Cook
I sl ands where farners are wanting to obtain supplies of Mauri's Protein |nsect
Lure for imedi ate use. Farners now realise the value of this technique and are
interested in not only increasing production of fruits and vegetables for |oca
consunption, but also see this technique as an appropriate technology to reduce
the pressure on post-harvest quarantine treatnents.
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Agenda Item 3 (Q)

POST- HARVEST STUDI ES AND RELATED ACTI VI TI ES

| NTRODUCTI ON

Pacific Island countries rely heavily on agricultural production as a ngjor
conponent of their small economes, with fresh fruits and vegetabl es being an
i mportant noney earner at the village and conmercial |evels. Gover nnent s
recogni ze the inportance of agricultural production and consequently, have
included in their respective developnent plans, objectives to expand and
diversify agricultural production. The aim is beconme nore self-sufficient in
many comodities and to be in a healthier position to take advantage of
lucrative, overseas niche markets, particularly in fresh fruits and vegetabl es.

Al so, Pacific Island countries and regional organisations such as the Forum
Secretariat, are encouraging the devel opnent of |inkages in trade between snall
Paci fic Island nations. This trade will include agricultural comodities such
as fresh fruits and fl eshy vegetabl es.

One of the nmjor constraints to entering these narkets, is the presence of
damaging fruit fly species and the |lack of acceptable post-harvest quarantine
treatments against fruit fly species. These constraints have been exacerbated
by the banning or restrictions inmposed on the use of the fum gant, ethylene
di bromi de, and by the |ikely banning of nethyl brom de during this decade. The
result is that Pacific Island countries will no |onger be able to export fresh
fruits and fleshy vegetables to Pacific rim countries, such as USA Japan,
Australia and New Zealand, wunless alternative quarantine treatnents are
devel oped. Simlarly, trade between Pacific Island nations will be restricted
because of the lack of acceptable quarantine treatnment for endemic fruit fly
species within each country.

Al ternative treatments are likely to rely on some form of heat treatnent, such

as hot water immersion, hot forced air or vapour heat. Treatnments based on
i nsecticidal dipping or spraying using dinethoate or fenthion, may offer other
alternatives. The use of low tenperatures is unlikely to be appropriate as

these treatnents are likely to have deleterious effects on the quality of the
commodities treated, with the exception of sone citrus such as |enpns, oranges
and |imes.

Wth the exception of Tonga, none of the Pacific Island nations had experience
wi th undertaking research on the devel opment of quarantine treatments against
fruit flies, prior to the cormmencenent of the RFFP and the ACI AR/ FFP.

This paper sunmarize the activities in the four project countries, related to
research into the post-harvest quarantine treatnment devel opnent.
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REARI NG TECHNI QUES FOR LABORATORY COLONI ES
Species in culture
As a precursor to devel oping quarantine treatnments, the RFFP and the ACI AR/ FFP

established |aboratory colonies of the economc fruit fly species in each
country. Colonies of the follow ng species were established:

Tonga Bactrocera facialis, B. distincta, B. kirki, B. xanthodes
Fiji B. passiflorae, B. xanthodes

Cook 1sl ands B. nel anotus. B. xant hodes

West ern Sanpa B. kirki, B. xanthodes

Devel opnent of Rearing Techni ques

It was necessary to devel op techniques for rearing |arge nunmbers of flies, that
were appropriate to the countries in the Pacific. These techniques included:

devel opnent of artificial diets fromlocally avail abl e conponents because
di ets used overseas, e.g. dehydrated carrot in Australia and bran based diets in

Hawai i, were too expensive. M. E. Hanmacek (ACI AR/ FFP) introduced the use of
the cassaval/ pawpaw diet to the Cook Islands and the sugarcane bagasse/ pawpaw
diet to Fiji. In the Cook Islands, work has been done recently on the use of

pureed pawpaw only.

testing of egging devices based on hollowed out dones of pawpaw, apple,
pear, plunms and guava. It was found that donmes of pawpaw are the nost effective
for nobst species.

testing of artificial egging devices made from plastic (used yogurt
cont ai ners) and pol ystyrene cups. The used yogurt container with holes in the
sides and end, snmeared with guava juice, is very effective for B. passiflorae.
No artificial egging device has proved to be successful for B. kirki and B.
xant hodes at this stage.

determ nati on of optimm nunber of eggs per gram of diet. Initial tests
on B. passiflorae and B. xanthodes showed that 2000-2500 eggs per kg of
sugar cane bagasse/ pawpaw diet resulted in a good recovery of adult flies.
Recently, the nunbers of eggs per kg of diet have been increased to 5000-6000
wi th adequate recovery of adults.

. identification of conditions for pupation. When colonies were first
established the pupation nedium was untreated, sieved, sterilized dry sawdust.
Experiments in Fiji showed that, by adjusting the noisture content of the

sawdust to 15% by weight, pupal (or third instar) nortality could be reduced
from 60-70% to about 10% Also, pupal weight increased significantly, e.g. the
wei ght of 100 puparia of B. xanthodes increased from 1.10 to 1.40g and for B.
passiflorae, from 0.9g to 1.10g. This pupation nedium was adopted as a
st andar d.

isolation of fruit fly bacteria. Bacteria from the crop and mid-gut of
fruit flies were isolated and submtted to the ACIAR/FFP for identification and
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purification. Laboratory colonies in Fiji are fed on bacterial plates of
Kl ebsi el | a pneunoni ae and in Tonga, are fed with plates of Citrobacter freundi.

devel opnent of alternative feeding system Drosophila spp. are a mmjor
problem in laboratory colonies in all project countries. Except for bacteria
plates, all other food (protein hydrolysate + sugar, sugar alone) are provided
i nside the cage. The protein hydrolysate + sugar mixture is fed on absorbent
cards suspended from the top of the cage. Sugar alone is fed from platforns
i nsi de the cage.

rejuvenation of |aboratory colonies. Every 6 nonths, the colonies are
rejuvenated by introducing wild flies into cages by crossing wild nmales with
| aboratory reared females and wild females with | aboratory reared nal es.

. adj ust nent of |aboratory tenperatures. Problens with egg production and
egg hatchability resulted from high tenperatures (31-34°C) in the |aboratories
in each country during the October - March period. Air-conditioning now

mai ntai ns the rearing roomtenperature at 26-27°C.

Mati ng Behavi our Studies

Mating behaviour studies in the Cook Islands, Tonga and Fiji showed that B.
passiflorae , B. distincta, B. facialis and B. xanthodes mate at dusk. B. Kkirki
and B. nelanotus mate during the mddle of the day. As a result, it was
necessary to provide additional lighting in areas where these species were being
reared to i nprove mating and egg | aying.

Parasitoi d Rearing Techni ques

Though there is no intention, at this stage, to nmass rear parasitoids of fruit
flies, it was necessary to transfer rearing techniques from the USDA-
Agricultural Research Service, Hawaii to the Pacific and test these here. This
was done in Fiji only. The method used was slightly different to that used in
Hawaii in that larvae in artificial diet were covered with parafilm with pin-
holes in it, instead of using find cloth gauze. This was to ensure the diet did
not dry out too nuch. The parasitoids used were reared from | arvae in guava
The rearing technique is available to any country if required.

It was found that the parasitoid D achasnonorpha | ongi caudata would conplete its
developnent in first, second, or third instar I|arvae under |aboratory
condi tions.

DI ET COVPARI SONS

The devel opment of a standard l|arval diet was undertaken by M. E. Hamacek of
the Queensland Department of Primary Industries (QDPlI) and the RFFP staff in
1991. This diet consists of pawpaw, sugarcane baggase, torula yeast, nipagin
and distilled water. Its devel opnment has assisted in reducing costs in the
culturing of fruit flies and ensuring the availability of a larval diet all year
round.

A conparison of larval diets was conducted in Fiji to determine the diet

preferences of B. passiflorae and B. xanthodes. These tests served in
determining a substitute for the standard diet during tinmes of natural
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di sasters, such as cyclones, and if there is an introduction of insecticides
i nt o sugarcane production.

The diets tested included the standard pawpaw baggase diet, dehydrated carrot
diet, the USDA larval diets for Medfly, Melonfly and B. latifrons. There were 2
tests conducted at different tines. 5 replicates per diet were used in the
first test and 4 replicates in the second.

Each fruit fly species was tested by seeding 500 eggs on 250g of each diet in
the first test and 1000 eggs on 500g in the second test. The eggs were all owed
to develop in the diet under normal culturing practices. Larvae pupated into
noi st ened, sieved, sterilized sawdust. The puparia weights and the nunbers of
puparia were recorded. The puparia were then held for the energence of adults.

Tabl e 1 shows the conparative recoveries of puparia fromthe five diets.

Table 1 - Mean percentage recovery of B. passiflorae and B. xanthodes puparia
from 5 larval diet (Fiji, 1992).
Speci es Di et Type Mean % Recovery of puparia
TEST 1 TEST 2
B. passiflorae Pawpaw/ Bagasse 73 68
Dehydr at ed carrot 42 75
B. latifrons diet 71 54
Mel onfly di et 35 6
Medf Iy di et 14 5
B. xant hodes Pawpaw/ Bagasse 58 53
Dehydr at ed carrot 72 53
B. latifrons diet 28 47
Mel onfly diet 28 23
Medfly diet 23 26

These results showed that pawpaw bagasse, dehydrated carrot and B. latifrons
di ets gave adequate recoveries of puparia and, consequently, adults. However,
using the 5 diets for mass culturing of both species showed that pawpaw bagasse
and dehydrated carrot diets produced adults nore consistently than the B.
latifrons diet. More inportantly, the developnent tines for the B. latifrons
diet, and the nelonfly and nedfly diets were significantly |onger than for diets
based on pawpaw bagasse or dehydrated carrot. Pawpaw/ bagasse has becone the
standard diet for Fiji, Tonga and Western Sanpa.

LI FE CYCLE STUDI ES

As a precursor to the host status testing and the research into post-harvest
gquarantine treatnents, it was necessary to determne the life histories of the
economically inportant fruit fly species in each country.

Eggs from 4-5 week old flies were seeded onto the standard artificial diets used

in each country, viz., pawpaw bagasse diet in Tonga and Fiji and pawpaw cassava
diet in the Cook Islands. Observations included the time taken for eggs to

© Copyright: Secretariat of the Pacific Community / Regional Management of Fruit Fliesin the Pacific



RAS/90/004 Regional Project on Fruit Fly Control Strategies in the South Pacific: Combined Review (July 1993): 24
Project's Report

hatch, the duration of each of the three larval instars, and the tine taken for
adults to energe.

Table 2 provides a summary of the devel opnent rates for four species of fruit
flies, B. facialis, B. nelanotus, B. passiflorae and B. xanthodes.

Table 2 - Devel opnent rates of economically inportant fruit flies in the South
Paci fic

Time from Egg-laying (days) at 270C
Adul t
Speci es Eggs 1st Instar 2nd Instar 3rd Instar energence

B. passiflorae 1.5 -2.0 1.5 - 4.0 3.5 - 5.5 4.5 - 15.0 20.0 -25.0

B. xant hodes 1.5 - 2.0 1.5 - 4.0 3.0 - 5.0 4.0 - 11.0 21.0 - 25.0
(Fiji)

B. xant hodes 1.0 - 2.5 1.0 -5.0 3.0 - 7.0 4.5 - 12.0 20.5 - 25.0
(Cooks at 2600C)

B. xant hodes 1.0 - 2.5 1.5 - 4.5 3.0 - 5.5 4.5 - 14.5 18.5 - 28.0
(Tonga)

B. facialis 1.5 - 2.0 1.5 - 4.0 3.0 - 5.5 4.0 - 15.5 18.5 - 30.0
B. nel anot us 1.5 - 3.0 1.5 - 5.5 4.0 - 6.5 5.5 - 12.0 22.5 - 25.5

There are few differences between the duration of the egg, first instar and
second instar stages of all species. For culturing purposes, the eggs hatch in
36-48 hours, the first instar lasts about 2 days, and the second instar exists
for 1-2 days. Larvae exit the diet after 7-8 days and pupate. Si eving for
pupae occurs after 14-15 days. Adults start to energe at around 20 days.

As part of the life history studies, the period for peak egg production was
determ ned. For nobst species, flies are nmpst productive over a 3-5 week period
after energence. For this reason, flies are held for a mninmm of 3 weeks
before egging for host status testing, colony nmaintenance, or post-harvest
qgquarantine treatnment research, is done.

HOST STATUS TESTI NG

The host surveys during the project showed that damaging fruit fly species are
not bred fromcertain fruits and fleshy vegetables despite collections of |arge

gquantities of these comopdities. For exanple, in Fiji, neither B. passiflorae
nor B. xanthodes were bred from fleshy vegetables such as eggplants, chilli,
capsicum tomato, squash, bitter gourd, and angle gourd. Simlarly, neither

speci es have been bred from pi neapple, waternelon or |ines.

It is possible, therefore, that sonme fruits and vegetables are not hosts for
fruit flies in sone countries or sone conmodities are not hosts at a particul ar
stage of maturity. If this is the case, there is no need to develop post-
harvest quarantine treatments for these comvpdities, i.e. they may be exported
Wi t hout treatnent.
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Unfortunately, it is very difficult to prove the non-host status of a particular
commodi ty. The USDA- Animal and Plant Health I|nspection Service (USDA-APHS)
requires that 100,000 pieces of fruit are sanpled over several seasons to
"prove" non-host status. Sanpling of fruits and vegetables of this magnitude is
impractical in Pacific Island countries. NMore inportantly, the cost of such an
exercise to sone countries would be prohibitive. For exanple, sanpling of
100,000 waternelons in Tonga would cost about $0.5m without the problens of
manual |y handling this quantity of fruit in the |aboratory.

For this reason, it was necessary to develop an alternative method of testing
the host susceptibility of a fruit or vegetable on a smaller scale. The New
Zealand Mnistry of Agriculture and Fisheries - Regulatory Authority, in
conjunction wth the RFFP, developed the NASS Standard 155.02.01.08 -
Specification for Determnation of Fruit Fly Host Status as a Treatnent in
Noverber, 1991.

Thi s component of the paper outlines briefly the procedures used in the Standard
and reports on tests conducted by the RFFP in conjunction with counterpart staff
in each of the project countries.

Testing Procedures And Interpretation O Results

The Standard provides for two tests to be carried out on a candidate fruit or
veget abl e. The first test is referred as to a Laboratory Cage Test, which
i ncl udes exposing damaged fruit or vegetable (referred to as Test Fruit ) to
gravid femal es for 24 hours, holding the fruit for 10-14 days and rearing flies.
A control is run simultaneously to prove the fitness of the |aboratory reared
flies and constitutes exposing damaged fruits of a recognized host to gravid
females. e.g. for B. passiflorae, guava or citrus may be used as a control.

The results may be categorized as foll ows:

Flies energe from Test Fruit and Control, the Test Fruit is regarded as a
Potential Host and can then be subnmitted to a Field Cage Test;

Flies energe from Test Fruit but not the Control, the Test Fruit is
regarded as a Potential Host and can be submitted to a Field Cage Test;

Flies do not enmerge from Test Fruit or Control, the test nust be repeated;
and

Flies do not enmerge from Test Fruit but enmerge from the Control, the Test
Fruit is regarded as a non-host and no further test is required.

The second test is referred to as a Field Cage Test where an area of crop is
enclosed in a large cage (say, 3mx 3mx 2m or branches or bunches of fruit are
caged. Gravid fenales are released into the cage, the fruit being undamaged and

exposed to infestation for 48 hours. The fruits are harvested, weighed,
counted, held in the laboratory for 10-14 days and flies are reared from the
fruit. Again, a control is run to ensure fitness of the |aboratory reared
flies.

The results may be categorized as foll ows:

Flies energe from Test Fruit and Control, Test Fruit is regarded as a host
at the stage of maturity tested,;
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Flies emerge from Test Fruit but not the Control, Test fruit is regarded
as a host at the stage of maturity tested;

. Flies do not energe from the Test Fruit and the Control, the test is
invalid and nust be repeated; and

Flies do not energe fromthe Test Fruit but enmerge fromthe Control, Test
Fruit is regarded as a non-host at the stage of maturity tested and no further
test is needed.

VWhile both of these tests are artificial and there is, at this stage, no choice
experiment included, it appears to be a nore practical option than sanpling
100,000 fruits. Unfortunately, the results are biased in favour of the
i mporting country.

Results of Host Status Testing

The RFFP and counterpart staff in Tonga, Fiji and the Cook |Islands carried out a
wi de range of tests since January, 1992. The results are listed in Table 3.

The results indicated that the three pineapple varieties are not hosts to B.
passiflorae and B. xanthodes at colour break in Fiji. Two varieties, Snpoth
Cayenne and Viamama are not hosts to fruit flies at the fully ripe stage.
Squash (punpkin) is not a host to these species.

In Tonga, Field Cage Tests indicate that zucchini and waternelon (var. Sugar
Baby) are not hosts for B. facialis. Both of these commpdities are now being
tested using B. xanthodes and B. Kirki.

The Host Status Testing has clearly identified those comodities, for which
post - harvest quarantine treatnments need to be devel oped, e.g. eggplant in all
three countri es.

HEAT TOLERANCE STUDI ES

Restrictions inmposed by New Zealand and bans inposed by the USA, Japan and
Australia, on the use of the fumi gant, ethylene dibromde for disinfestation of
fruits and vegetables of fruit flies, have forced Pacific Island countries to
commence developing alternative disinfestation treatnents. As a result, the
RFFP and the USAID s Commercial Agricultural Devel opnent(CAD) Project enbarked
upon providing technical assistance to develop alternative acceptabl e quarantine
treatments. The assistance took the form of providing equipnent and
nmet hodol ogi es for carrying out heat tolerance tests of early and |ate eggs and
first, second and feeding and non-feeding third instars of economcally
i nportant species of fruit flies in Tonga and Fiji. The aimis to determ ne the
nost heat tolerant stage of the nobst heat tolerant species. To undertake this
research, the CAD Project provided static hot water baths and various pieces of
tenperature nonitoring equi pment in Decenber, 1992.

The second step in developing treatnents is that, once the npbst heat tolerant
stage is identified in each country, efficacy testing of a particular heat
regime (ie, a particular tenperature at the centre of a fruit or vegetable) and
its effect on nortality of eggs and/or larvae within the fruit, can be
commenced. At the same time, heat tolerances of the cormmodities that are |ikely
to exported will be tested. A hot water imrersion bath is already in both
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countries and an experimental hot forced air unit will be provided from Hawai i
in early 1994, The final step in this research is to carry out confirmatory
tests of the treatnments devel oped, using commercial scale hot forced air or hot
wat er i mersion units.

To ensure that prospective treatnents are acceptable to the authorities in
i mporting countries, regular contact with these countries is nmintained. New
Zealand is one the few countries in the world, that has devel oped Standards for
devel opnent of post-harvest quarantine treatnents for fresh fruits and
veget abl es. These are the standards that will be followed initially.

Testing of the heat tolerances of Bactrocera facialis, B. kirki and B. xanthodes
in Tonga comenced in February, 1993 and of B. passiflorae and B. xanthodes in

Fiji in March,1993. Sinmilar tests on B. nelanotus and B. xanthodes in the Cook
I sl ands were done in 1992 by staff in the Cook Islands and fromthe Horticulture
and Food Research Institute (Nz) Ltd. It is expected that results related to
testing of B. xanthodes will be applicable to all countries where it occurs,
providing the heat tolerance tests show that the tolerances to heat in each
country are simlar. It should be noted that no specific work on heat tol erance
is planned for Western Sanpa at this stage because the results of work in Tonga
will be directly applicable. Western Sanmpa has sinmilar damaging fruit fly

species to those in Tonga. Only B. facialis does not occur in Wstern Sanpa.

The heat tolerance testing schedule for each species is exhaustive and very
ti me-consum ng. The test for each species involves exposing naked eggs and
larvae in specially designed tubes that allow uninpeded water flow, to
tenmperatures between 44 C and 49 C (one degree intervals) for a range of
exposure tines of 0.5, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0, 64.0, and 128.0 m nutes,

in a static hot water bath. Each test conprises 100 individuals and nust be
replicated up tol0 tines. Although a considerable nunber of tests have been run
in both Fiji and Tonga, results are too premature to report on at this stage.

he standards that will be followed initially.
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Agenda Item 3 (h)

TRAI NI NG ON FRU T FLIES

I NTRODUCTI ON

Al t hough training in technologies relevant to fruit fly research and control was
not identified as a specific objective in the ACCAR' FFP or the RFFP, it was
treated as a high priority activity by both projects. Trai ning of counterpart
staff belonging to plant protection, quarantine and extension services was seen
as essential to enhance the long-term sustainability of the project's activities
in all four project countries. Coupled with this training were workshops,
seminars and field days to increase the awareness of farmers and exporters of
the inportance of fruit flies to production and export and of the nethods of
pre- harvest and post-harvest control of fruit flies.

The training provided under the projects targeted Mnistry of Agriculture staff
in each country rather than staff in regional organisations such as the South
Paci fic Conmi ssion. The thinking behind this approach was to ensure that there

is a corps of well trained entonologists in several countries. After working
with fruit flies for 3-6 years under the guidance of project personnel, these
staff will be sufficiently experienced to provide advice to other small Pacific
Island countries contenplating new work on fruit fly control, particularly

related to fruit fly surveys and field control.

This paper outlines the training provided by the two projects in each of the
four project countries and to staff fromother countries in the Region.

REG ONAL TRAI NI NG

I nternational Training Courses

The major effort in training of plant protection, quarantine and extension staff
on fruit flies centred on the running of two International Training Courses on

Under st andi ng and Managing Fruit Flies, viz.,

. First International Training Course held in Brisbane at the Queensland
Department of Primary Industries on 5-23 Novenber, 1990; and

. Third International Training Course held in Suva, Fiji at the University
of the South Pacific on 23 Novenber - 5 Decenber, 1992.

(The Second International Training Course on Understanding and Managi ng Fruit
Flies was held in Kuala Lunpur in My, 1992, primarily for South-East Asian
countries).

These Courses were sponsored by the Crawford Fund for International Agricultural

Research (Australia) with considerable funding and organisational support from
AClI AR, Queensland Departnment of Primary Industries (QDPlI), FAQ Al DAB/ UNDP/ SPC
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Regi onal Fruit Fly Project (RFFP), and Al DAB. The First Course was organi sed by
QPI, while the Third Course was organi sed and hosted by the RFFP.

The First Course was attended by 14 participants from 7 Pacific 1sland
countries, with the remninder of the 20 participants conmng from South-East
Asian countries. The Third Course was attended by 24 participants from 14
Pacific Island countries.

These courses provided tuition and practical |aboratory and field training on a
very wi de scope of fruit fly topics, including taxononmy of adults and immture
st ages, nmor phol ogy, bi ol ogy/ ecol ogy, host surveys techniques, t rappi ng
techni ques, pre-harvest control nethods, fruit flies and quarantine, and post-
harvest quarantine treatnments. Resource staff were drawn from world experts on
fruit fly research from the QPI, the RFFP and the USAID s Commerci al
Agricul tural Devel opnment (CAD) Project.

To encourage the comencenent of fruit fly work in countries not included in the
ACI AR/ FFP or the RFFP or not currently undertaking fruit fly work, basic fruit
fly collecting kits were provided to country representatives at the Third
Cour se. This kit provided sufficient materials to comence trapping and host
surveys in their respective countries.

Use of PEACESAT Satellite Facility

The RFFP commenced to use the PEACESAT Satellite system for training within the

South Pacific in 1992. One session on "Fruit Flies and Quarantine" was
conducted in early 1993, involving 57 participants from nmost SPC countries, New
Zeal and and Hawaii . This proved to be an excellent node for providing up-to-

date information on fruit fly issues and technol ogy.

The satellite system is now being used for regular nonthly Iiaison between
project and counterpart staff in Tonga, Fiji, Wstern Sanmpa and the Cook
I sl ands. The mmin purpose of these one-hour sessions is to ensure there is

cross-flow of information on fruit flies between the four project countries,
thus facilitating problemsolving in relation to fruit fly research and
polici es.

W THI N COUNTRY TRAI NI NG
Cook | sl ands

Maj or enphasis has been placed on training of counterpart staff in plant
protection, quarantine and extension services and of farnmers and exporters. The
foll owi ng sunmmari zes the activities:

. Mnistry staff from Aitutaki, Mngaia, Mtiaro, Atiu and Muuke received
on-the-job training in Rarotonga for 2-6 days (Funded by the RFFP and
ACI AR/ FFP) .

Patrick Arioka (Technician, Rarotonga) spent 2 weeks in the Fruit Fly
Laboratory in Fiji, learning techniques of trapping, host surveys, |aboratory
rearing of flies and field control. (Funded by SPC).

. A four-day workshop was run in Rarotonga in mid-1991 for 21 farnmers (1
day) and 26 Mnistry staff (3 days) to increase the awareness regarding fruit
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flies and their control. The workshop was run in English wth Mori
transl ati ons.

. Wor kshops were run in Aitutaki (40 farmers and 17 Mnistry staff), Mtiaro
(15 farmers and 7 staff), Atiu (21 farnmers and 12 staff), Mangaia (11 staff) and
in Mauke (25 farners and 14 staff) in 1992, to bring participants up-to date on
devel opnents from the RFFP and the ACIAR'FFP and on nmethods of fruit fly
surveill ance and control.

. During a visit to Rarotonga by ACI AR/ FFP staff in My, 1991, a one-day
wor kshop on the taxonomy of inmmature stages of fruit flies was done for Mnistry
staff.

. Further workshops/semnars are planned for Rarotonga, Mauke, Aitutaki,
Mangai a and Atiu for 1993.

Tonga

Most of the training in Tonga in 1990-1991 focussed on visits to farmers as part
of the trapping and host survey activities. These visits pronoted awareness of
the problems of fruit flies to production and trade in fresh fruits and
veget abl es. Formal workshops and seminars were conmenced in 1992, These
i ncl uded:

. one day sem nar on fruit flies, their inportance to production and trade,
their control and new devel opments by Dr. Richard Drew (ACI AR/ FFP) and All an
Al l wood ( RFFP);

. a one-day senminar for Mnistry staff and farmers on pre-harvest and post-
harvest control nethods by Allan Al lwood (RFFP) and Dr. Jack Arnmstrong (USAID s
CAD Project);

a two-day workshop, consisting of one day for farmers and exporters and
one day for extension and other Mnistry staff. 30 farnmers, exporters and other
interested nenbers of the public attended the first day. 24 Mnistry staff
attended the second day. The workshop allowed project staff to update attendees
with the latest developments from the ACIAR/ FFP and RFFP and to denonstrate
| aboratory rearing of fruit flies, host surveys and host status testing
procedures, and bait spray techniques.

Fiji
Training in Fiji comenced in January, 1991 and has targeted Mnistry staff on
all island groups and farners and exporters. It nmay be summarized as foll ows:

In January, 1990, RFFP staff visited Labasa, Lautoka, Nadi and Sigatoka to
brief Mnistry staff on the objectives of the Project and the likely invol venent
of plant protection, quarantine and extension services.

The ACI AR/ FFP and RFFP conducted a one-day workshop on identification of
adults and i mmature stages of fruit flies at the Fiji College of Agriculture in
May, 1991. 24 quarantine and plant protection staff from Suva, Sigatoka and
Nadi attended the workshop.
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. The RFFP provided 5 days of training for each of 7 quarantine recruits in
the fruit fly |laboratory at Koronivia Research Station. Training included
trapping and host survey nethods, identification of adults and |arvae,
| aboratory rearing of flies and bait spray techniques.

5 Mnistry staff from the outer islands (Vanua Levu, Taveuni, Lau group,
Rotuma) received training on fruit flies for 2 weeks each at the Koronivia
Research Station. These staff will establish trapping systens and host surveys
on each island group as part of future quarantine surveill ance. Fundi ng for
this was provided by SPC.

. The Laboratory at Koronivia Research Station provided training on fruit
flies for plant protection and quarantine from other countries in the Region,
e.g. Tonga (1), Western Sampa (2), Cook Islands (1), Solomon Islands (1),
Federated States of Mcronesia (2) and Tuvalu (1). The training period was 2-3
weeks.

. A major field day to denonstrate the bait spray technol ogy was held at the
Garden of the Sleeping Gant, Nadi in April, 1993. 53 farmers and Mnistry
staff attended. This created enornmous interest in the technol ogy and received
excel l ent tel evision coverage.

West ern Sanpa
Trai ning of Departnmental staff and farmers in Western Sanpa has not reached the

sanme level as that in the other three project countries. The effect of Cyclones
Ofa and Val on the vegetation and consequently the fruiting of commercial and

wild plants, has led to slower progress of the project in Wstern Sanpa. It
seems that this period is over and Wstern Sanmpan staff have now produced
excellent results, that will provide a sound basis for training. The training

carried out so far is summri zed bel ow:

one half day semnar by Dr. Richard Drew for Departnental staff (20) on
the inportance of fruit flies to production and trade and their biology and
control;

one day seminar by Allan Allwod and Al bert Peters, followi ng Al bert
Peters' attendance at the First International Training Course on Fruit Flies.
(This was for 24 Departnental and University staff);

one half day seminar by Allan Allwood on the results of the RFFP in Fiji,
Tonga, and Cook Islands for 21 Departnental and University staff.

OVERSEAS TOURS AND TRAI NI NG

The RFFP has been able to provide a limted nunmber of overseas tours to fruit
fly laboratories and for training courses. These are sunmari zed as foll ows:

Parei Joseph visited the USDA-Agricultural Research Services |aboratory in
Hawai i under the auspices of the FAO Technical Cooperation Progranme of the RFFP
in 1991 (10 days).

Al bert Peters (Western Sampa) and Jai Kumar (Fiji) attended the First

International Training Course on Understanding and Mnaging Fruit Flies in
Bri sbane in Novenber, 1990.
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. Ema Tora (Fiji) and Ofa Fakal ata (Tonga) visited the USDA- ARS Laboratories
in Hawaii through the conmbined efforts of the RFFP and USAID s CAD Proj ect.

POST- GRADUATE DEGREES

The RFFP has been able to tap into training in fruit flies being sponsored by
USAI D' s CAD Project under its Graduate Research Assistant Scheme. The foll ow ng
hi gher degrees at the University of the South Pacific have been identified for
staff within the project countries:

Graduate Research Assistant (Masters Degree) at the University of the
South Paci fic Al afua Canpus, Western Sanpa to investigate the susceptibility of
banana and plantain varieties at various stage of maturity to fruit flies
(nom nee to be named);

Ms. Ema Tora (Fiji) to undertake an external Masters Degree on heat
toI erance studies of eggs and larvae of fruit flies in Fiji;

. M. Sione Foliaki (Tonga) to undertake an external Masters Degree on heat
tol erance studies of eggs and |larvae of fruit flies in Tonga.

EXTENSI ON BULLETI N

The RFFP is compiling an extension bulletin for the four project countries, to
be conpl eted by Septenber, 1993. This will cover topics such as species in each
country, host ranges, biology, field control, fruit flies and quarantine, and
post - harvest control.
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Agenda Item 4

FUTURE EXTENSI ON AND/ OR EXPANSI ON OF THE PRQIECTS

| NTRODUCTI ON

The ACIAR/FFP is due to term nate at the end of 1993. The RFFP was to term nate
in Septenmber, 1993, but wll now continue until the end of 1993, due to the
provi sion of US$130, 000 by FAO under TCP/RAS/2360. This will allow the RFFP to
continue operating in the Cook Islands, Fiji, Tonga and Western Sanpa. Also, it
will allow the RFFP to conplete the production of a project document for the
continuation of the project activities in the four project countries and for the
possi bl e expansion of activities into Solomon |Islands and Vanuatu. As well, it
is seen as necessary to investigate the possibility of expanding the project
into the Federated States of Mcronesia (FSM, but this will have to be done
under anot her fundi ng source, possibly from UNDP. Any extension or expansion of
the RFFP will, of course, be dependent upon the findings of the evaluation now
taki ng pl ace.

This paper attenpts to put into perspective the needs of the existing project
countries for further fruit fly work and the possible collaborative invol venent
of the RFFP and ACIAR in future work in the Sol onmon |slands, Vanuatu and FSM

ACHI EVEMENTS OF THE ACI AR/ FFP AND RFFP

The two projects have assisted the Governnents in the four project countries in
understanding their fruit fly faunas, conpiling extensive host lists for the
fruit fly species in each country, conpiling lists of parasitoids, deternining
the economic significance of fruit flies to production, and determ ning the host
status of a range of fruit types. These data have been incorporated into a
Paci fic database that will be used for quarantine decision-nmaking by exporting
and inporting countries and regional organizations, once project staff are
absolutely certain that all data are valid.

The projects have also nmade considerable advances in developing a bait spray
based on the use of protein autolysate plus an insecticide, as an effective,
environnental ly sound, cheap field control system This system wusing Mauris
Protein Insect Lure as the source of protein autolysate, has been tested in the
field on wvarious crops in Fiji, Tonga and Cook Islands and has showed
consi derabl e prom se. The ACI AR/ FFP has undertaken |aboratory research on
nodi fying alternative types of waste yeast as a basis of protein baits. Thi s
research is at a stage where the technol ogy for converting brewery waste yeast
into a protein autolysate should be tested using a prototype plant in a Pacific
Island country, followed by field testing of the product as a conponent in a
baiting systemfor fruit fly control.

The RFFP, in conjunction with the USAID s Conmmercial Agricultural Devel opnment

Project, has conmenced research into heat treatnents as an alternative to
fum gants for the disinfestation of fresh fruits before export.
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Counterpart staff in the project countries and several other SPC countries have
received basic training in many facets of fruit fly taxonony, biology and
control. This places the respective Governments in a mnuch sounder position
technically.

FUTURE | NVOLVEMENT OF ACI AR

In terns of field work, the involvenent of the ACIAR/FFP in the four project
countries will be conmpleted by the end of 1993 with the possible exception of
some field testing of baits based on nodified waste yeast products from | ocal
breweries. However, a prototype plant for the production of protein autol ysate
is unlikely to come on streamuntil early 1994 so this work will not comrence
until then and is dependent on the approval of funding from ACl AR

There are sonme areas of activity that require consolidation. These relate to
the consolidation of the Pacific database, particularly the data from the host
surveys. ldentifications of positive and negative host records need to reviewed

and confirned so that the authenticity of any record that appears in the
dat abase is guaranteed and can be used with confidence in quarantine decision-
maki ng. This exercise needs to be done urgently and nmust be done before the

dat abase is distributed to regional organizations or particular countries. It
certainly has to be done before any scientific publication of results takes
place. It is recommended that this be done before the end of October, 1993 by

t he conbined efforts of the RFFP and t he ACI AR/ FFP.

Wth respect to the possible expansion of the project into Sol onon |slands,
Vanuatu and FSM the role of ACIAR should be sinmlar to that in the current

proj ect. Primarily, this would involve expanding the database into the new
countries t hrough provi di ng expertise in fruit fly and parasitoid
identifications, data processing, and field inputs such as assisting with wild
and conmercial host surveys in Solonon |slands and Vanuatu. As data on the

devel opnent of bait sprays produced from waste yeast from local breweries
beconmes available, this technology could be transferred to, and tested in, the
new countries in conjunction with the RFFP.

Wthout inputs on identification of fruit fly and parasitoid species by the
expertise within the ACIAR/ FFP, it would be necessary for the RFFP to contract
out this work, especially for the difficult and new species that are likely to
be recorded in countries such as Sol onon |slands and Vanuatu. It is regarded as
i mperative to have a central reference point as the authority for fruit fly
(both adult and immture stages) and parasitoid identification and this should
be provided through Dr Richard Drew, Queensland Departnent of Primary
I ndustries.

I N\VOLVEMENT OF THE RFFP

The RFFP has achi eved consi derable progress with respect to the objectives set
out in the project docunent for RAS/90/004. However, there are sone activities

that require additional inputs. In Fiji, Tonga and Western Sanpa, because of
the diversity of wild fruits, it is necessary to continue to collect wild fruit
sanples in an effort to conplete these surveys. This activity will take a

further 12 nonths.

Though the bait spray system testing has shown considerable promse and the
technol ogy could be released to farners now, there are several aspects that need
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to be consolidated. Refinement of the rates and frequency of application,
particularly in relation to the effect of rainfall on efficacy of the bait,
needs to be elucidated further. Further testing on particular crops, such as
pawpaw, capsicum and other vegetable crops in Tonga and Cook Islands needs to
done. In Fiji, the baiting systemw Il be tested comercially during the mango
season in Cctober, 1993-January, 1994. As results fromthe nodification of waste
yeast from | ocal breweries becone available, these new protein sources need to
be tested in the field.

The devel opment of alternative treatnents to fumigants for disinfestation of
export fruits comrenced only in early 1993. The generation of data on the heat
tol erances of eggs and larval instars may be conpleted by |latel993-early 1994.

It will be necessary then to carry out efficacy testing of heat treatnments of
imature stages in fruit, heat tolerance tests on fruits, and finally
confirmatory tests of treatnments under commercial conditions. To ensure that

counterpart staff are confident in the generation of data acceptable to
i mporting countries, it is necessary to develop quarantine treatnments for 3-5
different commpdities before the project term nates. Assi stance may also be
required to conpile reports to be submitted to inporting countries for
assessnment of data on disinfestation treatnments. The involvenent of RFFP staff
in this activity is related to building up of confidence in negotiating wth
regul atory authorities in the inporting countries.

The concept of extension of the RFFP in the existing project countries has been
strongly supported by various regional nmeetings  of pl ant protection
representatives fromcountries in the South Pacific, and by the Pernmanent Heads
of Agriculture and Livestock Production Services. The Tripartite Review of the
project held in Novenmber, 1992 also recommended the extension of the project to
1996 to consolidate the progress made and to facilitate the sustainability of
fruit fly activities in each country.

These neetings and review also recomended that the RFFP be expanded to include
Sol onobn | sl ands, Vanuatu, and FSM in late 1993 or 1994. As a result, a Draft
Project Proposal was prepared in early 1993 and has been circulated to Pacific
Island countries, to ACIAR Al DAB, FAQ, UNDP, SPC, and other funding
organi zations. It is estimted that the costs of extending the project in the
existing countries and expanding into the three new countries is US$1.08
mllion. Depending on the results of this review, UNDP has committed US$400, 000
to the project, commencing in 1994.

The RFFP would address those unconpleted activities identified above in the
exi sting project countries and commence activities in the three new countries.
The activities in the three new countries would follow the nodel established
during the current phase of the project, ie documenting the species present in
each country, their host ranges, their parasitoids, and their economc
signi ficance, establishing |aboratory col onies of econonic species, undertaking
bi ol ogi cal studies, developing field control systens appropriate to each
country, and ,if necessary, developing post-harvest quarantine treatnments for
export of fresh commodities. Where possible, techniques devel oped during the
current phase of the project will be transferred to the new countries, thus
saving tinme and funds.

The training role of the RFFP and, if possible, the ACIAR' FFP will be mai ntai ned
as an essential conponent of project activities.
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PUBLI CATI ON OF RESULTS

The conbi ned efforts of the countries, the RFFP and the ACI AR/ FFP have generat ed
consi derable data that need to published scientifically. This information is
critical to future exports and to the credibility of fruit fly information in
these countries and therefore needs to published in reputable scientific
journal s. Both projects will assist staff in countries in publishing this
i nformati on under joint authorship. Topics to be covered include taxonomny
(Daci nes, Tephritines, Trypetines, larval stages), geographic distributions,
seasonal abundances, parasitoids, biological information (life histories, mating
behavi our), |aboratory rearing techniques, results of bait spray trials, and
gquarantine treatnents, including results of host status testing.

SUSTAI NABI LI TY OF PROQIECT ACTI VI TI ES

It is essential that the existing project countries progressively take over the
project activities, particularly in the area of quarantine surveillance, using
trappi ng and regular targetted host surveys. The project cannot continue this
activity indefinitely and countries should meke financial provision for this

activity before the end of 1994, The cost of this activity is mnimal in
conmparison to the export advantages of having up-to-date data on the conposition
of species in each country. Inporting countries require this information before

guar anti ne protocols can be negoti ated.
O her activities should also be taken over so that, by the tine the project

ceases in 1996, countries have a corps of staff trained in fruit fly research
and control techniques.
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ltem 5

PROJECT MANAGEMENT
REG ONAL PRQJECT ON FRU T FLY CONTROL STRATEQ ES
| N THE SOUTH PACI FI C

I NTRODUCTI ON

The managenent of the Regional Project on Fruit Fly Control Strategies in the
Sout h Pacific (RFFP) has been very conplex, primarily due to the multiplicity of
fundi ng agencies and the administrative requirenents of each of these agencies.
Neverthel ess, it has been possible to rationalize many of the managenent issues
resulting from this conmplexity to nmke the proj ect wor kabl e bot h
admi nistratively and operationally and to ensure that the project countries were
not di sadvantaged to a great extent.

PRQJECT EXECUTI ON
Al | components  of phase one of the RFFP (ie, TCP/ RAS/ 0055, RAS/ 90

/004, TCP/ RAS/ 2360) have been executed wunder the unbrella of the SPC s
Agriculture Programe, with FAO providing the Chief Technical Advisor under a

sub-contractual arrangement. This arrangenents has given flexibility to the
operations of the project, particularly in relation to facilitating direct
contact with the participating project countries at all levels of governnent.

Further, it was possible to introduce sonme innovative procedures within the SPC
systemto facilitate the operation of the project, e.g.

- establishing small inprest accounts (petty cash accounts) in each
country to allow the United Nations Volunteers and national counterparts direct
access to funds for m nor or energency purchases;

- convi ncing SPC of the need to have annual approval for travel within
the Regi on based on an approved work plan (This neant that the Chief Techni cal
Advi sor did not have to obtain travel approval from SPC Managenent, Nounea for
each time he had to travel. This has now become standard practice for nopst
programme areas in SPC).

Though the process of appointing project staff was |Iong and drawn out (e.g. the
appoi ntnent of the Project Assistant, funded wholly by UNDP, took 9 nobnths), SPC
was, and still is, the appropriate regional organisation for execution of the
proj ect . It should be noted that the administrative support provided by the
of fice in Nabua, Suva has been excellent. Oher than the sl owness in appointing
project staff, the only adm nistrative draw back of SPC is the inadequacy of
sinmple, regular, up-to-date financial reporting on project expenditure. Unless
i mproved, the project will have to institute comrtnent registers generated by
the project to effectively nonitor expenditure, especially if a second phase is
conmenced.
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PRQJECT AND COUNTERPART STAFF

The only Project staff are the Chief Technical Advisor and Project Assistant
both based in Suva and United Nations Volunteers (UNV) in each project country.
The UNV's, as reported in the Tripartite Reviews of the project, have been
instrumental in the success of the project. It is appropriate to say that,
without the UNV's in each country, the project would not have achieved as much
as it has. This arrangenent should be extended to new countries if an expansion
of the project occur.

As the complex nature of the funding of the project in the future is likely to
be simlar to that in the first phase and because the project may be covering
seven countries, the need for a Project Assistant is readily justified.

The Governnents in each country have provided counterpart staff to a |evel that
has been adequate for the operation of the project. There are, however, sone
deficiencies that need addressing, e.g.

- Only one graduate trainee in Fiji, where, if rapid progress on
guarantine treatnent developnent is to occur, another graduate trainee is
urgently required.

- There does not appear to be a graduate entonplogist in the Cook
Islands responsible for the overall fruit fly program as the graduate
entonol ogist trained in fruit flies during the project is conpletely involved in
qgquarantine treatnent devel opnent only.

- Governments need to urgently identify operational and financial
procedures to take over the responsibilities for sonme project activities such as
qgquarantine surveillance to ensure that these activities are sustainable in the
long term This will have to involve national staff and Governnent funding.

- To a large extent, the sustainability of project activities is
dependent on continued training of counterpart staff and this nust be given high
priority in future project activities.

FACI LITIES AND EQUI PMENT

The RFFP and the ACI AR/ FFP have provided financial support to upgrade | aboratory
facilities to a point where each country has adequate basic facilities and
equi pment to carry out the activities of the fruit fly work. There may be a
need to replenish sonme of the equipnent and supplies (e.g. traps, cages,
consunabl es) over the next 1-2 years, but Governnents should make budget
provision for this eventuality sooner than later.

URGENT | SSUES

There are several issues that wll have to be addressed urgently, but are
dependent on the findings of this evaluation.

1. The npbst urgent issue is the offering of further contracts to UNV s,
particularly in Tonga, Western Sanpa and the Cook Islands. The intention is
to extend the UN\V's in Tonga and Wstern Sanpa for a further 2 years,
primarily to ensure that research in these countries is conpleted under

their guidance and to ensure that counterpart staff are adequately trained so
that they can take over the responsibility for the activities.
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The UNV in the Cook Islands should be transferred to Vanuatu comencing in
January, 1994, if the project is expanded.

There is no intention to replace the UNV in Fiji as the counterpart entonol ogi st
there is conpetent to run the project activities under the guidance of the CTA,
provi di ng an additional graduate trainee is provided.

2. As stated in Agenda Item 4, there is an urgent need to consolidate the
data in the Pacific database and distribute this to project countries and SPC.
Simlarly, it is necessary to publish the data generated by the two projects so
that these are available to Pacific Island countries, regional organisations,
and prospective inporting countries.

3. The shortage of adequate transport in sonme countries (e.g. Western Sanpa
and, in sone instances, Cook Islands) needs to be overcone by the Mnistries
/ Departnments involved in the project. Access to transport is essential to the
uni npeded operations of the project. This issue in new countries needs to be
critically assessed before the project may be expanded.
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