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The U.S. Agency for Inrnarional mt (USAID) vas asked to help
develop ad Imlement a mdfly control program In Northern Africa. Goals 
were to: show that sterile ole Insect release techniques would work under 
Northern African coaditions; ad'train peromm t.oqrry on tke prog'rm

SAID contracted with the U.S. Deparmuwt of Agriculture to conduct the
project on a regional basis to TUnsta and Moro eo. The regional project
cosplimeted work da previously by consultants and biateral projects.

Three season's field experience and modifcaton of procedures weri 
needed to achieve adequate control tn a Tmuislan test area Results were 
sufI ttly promising that econamic study Of feasibiliy and' further 
develomnt of technology vere recmmended. 

The project In iorocco was prmturely terminated at the request of the
Moroccan goveruneit, based on evaluations of curret medfly control measures 
and losses, and priorities In use of resources. 

K" WORDS4 t, insect control, training, foreign aid, Tunisia, Morocco,
medfly (Mediterranean fruit fly), sterile male insect release technique.
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species.
 

Dr. J. Franklin Howell is a research entomologist for ARS, stationed in
 
Yakina, Vashington, vorking 
on arid deciduous fruit Investig&titons.
Dr. iiau 
served one yearin Vienna with the Internatiowal Atamic Energy
Comuiss ion on Insect control techniques, and is the co-author of 17 pubAl
cations on insect control. 



REGIONAL I1FT3AEA P nLY CMVWL PRJECr FOR IMSTE AflCA 

by 

A. I. D rditt, Jr., E.,J IHrris, and J. F. Bwl1 

In 1967, the Government of Tunaisia asked the U.S. Agency (cr Intern
tional Devlopment (USAUD) to 'help then develop and implememti a mdfly control 
program. Goals vere to: (1) demstrate, that sterile male insect reialiss 
tecndmques would work under North African conditions; and (2) train necessary 
manpowr to carry on the program without further U.S. assistance. 

After evaluating facilities and interest in such a project in Tun!sla 
and Morocco, USAID negotiated a Participating Agency Service Agreement (PASA)
vith the U.S. Department of Agriculture to conduct the medfly project on a 
regional basis in uTfita and Morocco. 

The Govermet of Tumiia was represented by the Institut Natfoale 
de la Recherche Agroemnique de UTsine (I13kT). ImAT vas also engaged in a 
U.S. PL-480 test of methods of fruit fly suppression using bait sprays and 
attractants. IAT had conducted scme background ecological studies that 
were fundamental to the sterile fly release program. 

Mass-rearing and gamm irradiation facitlties were completed in Tunisia 
In late 1969. Personnel vere trained in uIas-rearit and Cobalt-60 gamma irra
diation at the International Atmic Energy Agency in Vienna, Austria. local 
personnel vere trained in techniques for handling and distributing flies by 
ground and airplane release. Procedures were developed for surveys to deter
nine fly population and success of the release program. Moroccans wr. trained 
in survey and t :pping techniques so the background ecological studies could 
proceed in Morocco. 

Not enough sterile flies vere produced In 1970 to gain adequate suppres
s*ou in the Tunisian demcistration area. In 1971., three times as many sterile 
flies were released. But the release area ws too large and distribution 
was not uniform enough. 

The area was redefined and restricted In 1972, the last year of the 
PASA. Bait sprays were applied to the exposed perimeter of the test area 
to reduce algrAtion of native flies into the release zone. The numer and 
:orcentratlon of sterile flies was increased. During the late: smer, the 

.mlfly population in the demnstration area was reduced to a level approaching 
complete control. 



Evaluation • 

This project d strated that there are many problems associated vith 
any effort to conduct a regional research program on insect control. Unfor
cunately, clea-cut, definitive results were not obtained early emough in the 
project In order to demtrate. couclcwively, regional control of the 

, Nindfly ng-ag the .sterile fly technique. ver..results achieved during. the 
final months of the project in Tunisia were sufficiently promising that an 

necnmc study of its feasibility wuld be justified and research on the' 
techjoow-)cv should be continued. 

I Morocco, mdfly traps were developed that compared favorably with the 
standard plastic trap, at less than a tenth the cost. Population levels of 
medfles were determined in different regions of Morocco. Peak population 
of medflies occur ed in August and resulted in 119 flies per traplday. Bait 
spray formulations were tested in orocco to determineOtheir effectiveness 
and effects on other species of beneficial and Injurious insects. The project 
in Morocco wus prematurely terminated at the request of Moroccan goveument 
officials based on their eva pat ka of the extent of current losses due to, 
medfly, current control measures required, and consideration of priorities 
in use of their resources. 

Racidat ions 

The . project has depmnstrated that release of sterile medflies is a 
promiasing technique for control of this pest in Northern Africa. However, 
an economic survey and evaluation of the nedfly problem is needed to deter
mine the feasibility of a meadily control or eradication program. 

The 	authors offer these recmmndations: 
a. 	 Conduct an economic survey of the medfly situation in Northern 

Africa to determine: 
(1) Losses from medfly infestation. 
(2) Justification for regional medfly control and/ot eradication. 
(3) Alternative nthods for nedfly control. 

b. 	 Continue research anddevelopment in Tunisia to reduce nortality 
of nedflies and make other technol ical Improvemts. 

c. 	 Establish surveys on a regional basis to determine the distribution, 
presence and density of medfly populations. 

d. 	 Determine biological and ecological differeices in medfly popula
tions found in various parts of Northern Africa. 

e. 	 Establish a sanitation program to reduce edfly population by 
-,,ellalnating host reservoirs. 

f. 	 Vetermine the feasibility of establishing a quarantine program 
to restrict nveaePt of infested fruit. 

IRKIOCrlON
 

The sterile male insect release technique has been used successfully to 
eradicate screworn from the southeastern Uuted States and is being used to 
suppress this pest and to prevent establishment of incipient infestations of 
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Mexican frt fly In the motbmiestn tntdSa es teimtaly, it has 

bee used t suppress populations of a large amber of insects, includi 
,sveral species of fruit flies. 

Large-GcAle research program to control the Mediterrma fruit fly 
(medfly) have been attemted in several locations. They were sponsored by 

'the Interna tional Aticl Energ Ageacy LR) rai nenco 
Regional de Sanidad Agropecuria (01A), and UmS. Department of Agriculture
(01A), through either L480 program or the U.S.; , Agency for International 
Development (USAID). Thus far, unfortunately, none of these program has 
been copletely successful, mstly because of loglstics problem. 

ln 1962, LAEA prop08d using the sterile "le technque to ;ontrol medfly
Id Tasis. At about the sam time, a Freach study umsson, by Mi. Feron, 
reviewed the mWdfly control situation in Tunisia and rec Mdd pilot area 
for an eradication oFaratlon; The mas-el-Jebel area. from "frtlne to Raf-Raf. 
From 1962 to 1965, F. Soria and others conducted studies in Tunisia on medfly 
and ecological problem Involved in its control, This project was financed 
with IAEA support. 

In 1967, the-Tunisian Gover ment asked USAID to provide technical assis
tance in developing and implementin8 a program to control sedfly using the 
sterile insect release technique. 

Dr. L. F. Steiner visited Tunisia and brocco tc evaluate their facilities 
and interest in such a project. USAID negotiated a Par ticlpating Agency 
Service Agreement (PASA) 9ith USIA in 1968 for assistance in this project. 
The original project covered a period of 2 "ears (1968-70), but was extended 
another 2 years (1970-72). The medfly control program was regional in scope, 
althougah ot active in tmisia. 

Tunlsian participation in the project has been priamrily through Institut 
Nationale de Is Recherche Agroaiqw de Tunisia (IJEAT). initially, IcrAT 
bad severai European scientists working on the project. They had been asso
ciated with the previous medfly research program, supported by IARA, and a 
coturrent projrct, supported with PL-4jO fod . IMIAT was unable to replace
thtcse scientists when they left. Dr. Chelkh was placed tn charge of the 
Prject 'or IXRAT and provided with a support staff to carry out the project. 

The principal objectives of the Tunisian project were: (1) to denon
strite use of the sterile fly release method to con6trol the editerranea 
fruit fly; and (2) to teach Tunisian technicians the methodology and procedures 
required to iu"iekeut the program so Tunisia could become self-sufficient. 

tis work was divided into four matn parts as follows: 
I1. c*rEW!p vass-rearint techniques and facilities to produce adequate 

nubers of ndflies for a steille fly release program. 
b. 	 Develop techniques and facilities to sterilize uedflies and distri

bute treated flies throughout tLae experimental areas. 
c. evvelop survey and detection techniques to estimate the population 

of native flies as eil as survival of released sterile flies and 
to evaluate the success of the sterile fly release program tn 
,controlling the medfly population. 
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d. 	C tuc o and ecological studies, as needed, to assist 
In conducting a successful research progrm. 

Objectives of the project in Morocco were similar. Homiver, basic
ecological studies bad to be dted o Morocco to outtor edfly population
trends ad determine availability of and preference for fnut hosts before 
a control progra could be undertakes. 

Differences in madfly populations in Tumisia and Morocco or other North 
African countries were considered great enough to require extensive ecologi
research prior to undertaking a large scale regional control project. The
pilot test of the sterile (ly program in Tunisia. based on avilable ecological
research, required 2-3 years. During this time, necessary ecological back
ground 1iformatton on other areas ws acquired.
 

To ensure long-tern continuity of the control program, the USAID Tunisia 
Mission worked closely with IWAT to provide for a self-supporting, long-tex 
program which could be continued by INUT staff. 

SITUATION
 

In his first tw visits, Dr. Steiner surveyed the availability and poten
tial of research facilities for the nedfly control program. 
He found suffi
clent ecological research had been done to rec 
 d a pilot sterile fly

release experiment In the Kietline-Raf-Raf area. recommeded
He also covstruc
tion of a new fruit fly rearing laboratory. Iuproved trapping methods, and use 
of bait sprays to reduce the fruit fly population. Research on use of bait 
sprays and other nethods of fruit fly population suppress$ion were to be 
carried out under a 2-year project, financed through the PL-480 program. 

Dr. Steiner found, in these visits, that scientists In Tunisia had con
ducted research on nedfly for several years and bad considerable knowledge
of its ecology, behavior, and hosts. However, this research had been conducted 
primarily by European scientists, most of An had left the new project soon 
after its Inception. He also found that available facilities and equipment 
were not adequate to produce and sterilize the large nuders of flies required
for the project. However, plans for a aem facility already were being devel
o0M.
 

Several suitable locations were available for a pilot test of the sterile 
fly method to control nedfly. The most convenient sites 4id not appear to 
have"the conplete isolation generally considered necessary. Well isolated 
oases were available but were too far from IOUT for use In the initial

project. Medfly hosts were available during all seasons of the year. Citrus 
w s 	the primary host of economic value, followed by peaches, apricots, figs,

and 	many other fruits of sinor value but used for food or as oruamentals in 
the 	rural areas. 

The medfly Is a peet of citrus and other fruit throughout Northern Africa. 
The areas of infestation, however, are not continuous. As a result, it would 
e technically possible to vuppress or eradicate medfly from One ara or 
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resics that was more or law isolated from otlers. Such anation would 
require either strict quarantines or contlnoos release of enough sterile 
flies to maintain suppression or erAdicrtion, and prevent reiestatlon. 

The Northern coast of Africa LIS sbject to tremndous differences in
 
clisatic con itlos. IX may areas, adverse clmatic conditions prevent
 
-survival of.larvae. Mow-.wr-clgcisiais'qi rqi. tldepoe
strae the effectiveness of climatic barriers to *press medfly populations. 
These studies would also be used to develop models for distributlon of sterile 
fles in a control progrm. As far as is knm, Tunisia and r"t are the 
only North African countries uhere such studies have been conducted. 

RESOURCE INPUTS
 

USAID, through its PASA with USDA, has provided technical assistance, 
as veil as commodities for conducting this project. Dr. Steiner returned 
to Tu isia and Morocco during the summer of 198 to confer vith local sciea
tists and to evaluate their proposals for the project. During the spring of 
1969, E. J. Harris spent 4 veek. in Morocco and Tunisia as an advisor to the 
project. Mr. Hirris return"d to Tufsisia on temporary duty (TDY) for several 
weeks in the late fall and was transferred to Tunis early in 1970 as leader/ 
coordinator of the regional uedfly control project. In mid-1971, his head
quarters were moved to Morocco and Dr. J. F. Howell was assigned to continue 
as technical advisor to the project in Tunisia. Hr. Harris continued as 
leader and coordinator of the regional project until his return to the United 
States in late spring 1972. Dr. Howell continued as advisor until the 
project was terminated in October 1972. 

A Co-balt-60 gmma Irradiator, as well as traps, motorbikes, trinedlre, 
rearing supplies, and equipment vere supplied to the project In Tunisia 
through USATD. USAID also supplied traps and tinedlure to the project isi 
Morocco. 

USAID also provided tr*ining of technicians. The Goveriment of Tunisia 
(GOT) through INRAT, provided entomologists, technicians, and laborers, as 
well as supplies, laboratory equipment, vehiclesand utilities. They also 
constructed and operated a new facility for mass-rearing and handling edfly 
populations. Arrangtemets for airplane distribution of Irradiated sterilized 
(lies, as vell as application of balt sprays, were nade through Societe
 
Ktlonal de ia Protection dis Vegetaux (SOWAPiOV). 

In -Morocco, local arrangements for professional, as well as sub-profes
sktonl Assistance and supplies, vere handled through the Director of 
Agronooi Research (M2A). 

PROJECT IMPLENTATION 

lmediate action toutilize the researcV capability of IKRAT was taken 
in 1968 when the U.S. Coverurnt and the GOT signed an agreement to conduct 

reiearth project on developing methods of suppressi nedfly populations. 



When the medfly program was begun in196, nly Morocco and Ttaisia 
were iumpolved. Because of Tuasia's advanced readinea and determination, 
the program began in Tunisia. Day-to-day operations/n Tunisia were con
ducted by ,NUT persoumel. An ecological study wa ertakem in Morocco. 
The Goverment of Morocco sent tuo of their technicians to Tunisia for train-
Ing in medfly survey metbods. It took 2 years to fulfill the basic needs for 
the sterile fly release program; as,a couseqsece, implewmetation of this phase
of the project vadelayed .until.........1.70. 

Most of the demnstration commodities and equipment were delivered in 
196, but the radiation umipr vas not received until 1969. It Was received in 
bad condition because of exposure to sit water on the deck of the sLip. The 
GOT completed the physical plant of the rearing laboratory In hay 1969, but 
it vas not equipped and fully operational until December 1969. 

Cooperation from Plant Protection and xtension personnel supplemented 
the research program. The Wngong program In Tunisia provided a training 
center for the regional program vhere technicians from participatint countries 
vere trained to implement the progran. Most of the staff Were inexperienced
 
aad learned mso-rearing methods while engaged in the ongoing program. 

The most signIficant problem was acquiring enough personel to implement
 
the program. It was also a problem in getting persomnel trained so they
could be fully self-sufficient by the end of the project. Only short-term 
training was prqvided technicians in the use of mass-rearing (for Tunisians) 
and control and survey methods (for Moroccans).
 

The advisors, provided through the PASA with USD1., worked very closely
vih the USAID Agriculture Officer and Program Office in administrat[o9?, of the 
program. However, manpower ceilings and budget cuts delayed the arrival of 
the U.S. technical advisor In Tumisla and delayed the hiring of another
 
advisor for the Moroccan phase of the uedfly program.
 

ACCOWPLISMEUrs IN IWISIA 

ss-ftearing for Release 

4ss-rearing of nedflies began in Tunisia In January 1970. However,
 
propduction did not reach the levels needed until 2 years later. 
Native fly
 
pOPUlatrionS were very !4 in the winter muths. Mass releases were iWl
:	tated In tate winter in order to overflood the entire pilot test area vith 
teriIe f(ies before native flies began emerging from ripe fruits In the 

During 1970, three Tuisian staff members were trained in mss-rearing 
t- lques at ,ht IAEA facility In Vienna, Austria. Procedures were estab
I!1ted for rearing, and about 57 million flies were produced, sterilized, and 

sed. i.uever, prudection was not adequate to obtain suppression of the 
-Ifve tedfly population in the hetline-Raf-Raf area. 
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In 1971 as-rearing procedures vere I, roved and expanded. Around152 IllIon fpi ware sterilized and released. This was supplemented byabout 24 million flies obtained from the [AA colony in Viema&. 

In 1972, tw additional Tunisian staff obers received training inss-reari; at Vienna. As a result of inprovemnts in techniques (provided 1byJASA persoumel) rearing was further Improved and ioa Increased.About -25 -Ul ion tha.1 Vere sterillze- ---- The Tunlilan staffreleased,
deveiop( '"a capabilty of produicing to excess of 50) million flies per month.However. enad pupal mortality continued in the range of 20 percent. 

Irradiation of Nedflies 

A Cobalt-MI source of ama radiation was used to sterilize medflies
used 
 ip this project. This source Is Identical to others in use by USDAentounlogin' to sterilize insects such as the Caribbean fruit fly in iami,Florida. Medfly pupae vere at atreated nominal dosage of 10 krads. Aby-pass system vas used In whbich the pupae were placed in a container In oneroom, passed into the room contoling the irradiator for treatment and thenpassed Into the packing room there the treated pupae were nixed with dye(to identify the treated adults) and placed in paper bags for emergence. 

Sterile Fly Release 

The area for sterile fly releases was selected on the basis of: a. Isolation to reduce the Anount of migration into tLe experimental
area from adjacent fruit-groing areas.

b. Amount and variety of medfly hosts for year-round production.c. Proximity to RfAT to provide withoutaccess excessive travel time.d. A good road through the main part of the area, with other roadsand trails providing access theto fruit-producing orchards. 

The area was subdivided into 3 regions along the north side of
Of 600-700 a row
foot hills: etline, Ras-el-Djebel, and Raf-Raf; and on thesouth side: Porto-Farina. During 1970 and 1971, the releases were madealong the north side. In 1972, the relea3e area was changed to the south
 
side of the hills.
 

The success of the sterile fly release program in 1970 aZd 1971 was
itled by a number of factors. The release area was to large 
for the numberOf sterile flies being produced to keep ahead of the wild population during.he late spring and stumer build-up. Distribution of sterile flies was noc,uJ4twtuita rea.ch all areas in which wild flies were present. 

Iniially, the sterile fly releases were to have been made by air. Powdued to problem with the airplane, most the releX,1of were "ade fromOse -4J in areas of high host densitt. As a result, flifts did not move
- into rwbc wmrt remote sections wahere 
 there were only occasional hosts. ItnotW kntwn whether ground-released flies went beyond windbreaks surroundingi rue orchards. Generally, ground releases Involved carrying fies in 
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paVreeti bajgs, to relIease 	 z ti~e -uni e Yn .asi tes, openi "-.r4 
host trees, tbrgc pernittIng the flles to 4idscrinate Oitthe surrow Ino 
area. rrequently, 2 veeks elapse.: betveeo groimd reieo e- in a Fivtr Vre. 
This peruitted flies to imrge, reach sexua! utur~tv, ,n repradnu h-fore 
the next release. Later, aerial releases vere rAde using paper tulie5 instea 
of boxes or bags. 

Surve n&d Evaluation Prorram 

The survey and eva~sttoi r- ra t*v _
 
in~ '4ich traps were sup;l1ieeted :l±io if~t
 

=,v~ daly fron rme or.rr lozatio - to ote. e.dii or 
was zn itiasted, a proce-ure of settln u per :ntr. aa 4 h(iv thu-w! 
at I or 2-veek interAl s vts adopttw. :astrap ;nitlall;, t4dere 
with .5 =I. trlredt,e iv!lnac h ~~~o pie, 
rap.; to, th 'I ivs ar! .anvr jasw tat nijIt bt ra ' :- t~n ?& fLc 
Lauer, this,wa4s replaced by umixt~r arl. h rs rmJure with 
30 percent aaled as the toxicant. 

tn392,a ~SySte Of ttiar' 0#4t dota razrt-i-!nc I 
vtte;4 (fnsteai' r.f le-iriir th-eT out perr iT'*ntit'4 rpc apE~14 -Jqi.
Sdrops of" atrractant to th' trap v1 6 r_ r- reson ir this nge w 

tl at the traps recoverel such a larg auzaer of fiie ir, w hax the 
staff, was unatble to count ari! identffy All of the ntrirp atnd,!r~ flies. 

There was 7ne r-iin road through rost of the ,rL, Vit n' erou sal 
~e ~a~a uch cf tie Arez v*a only ff- i or Terecessihie r ThtorhI. 

fCr tra r V 's CCentrated alon ; tte road,, trail. in @i'iky
arceisible adjacent may'reas. the cr1le-native flyThis have distortev.6 
raztJ, ifnre arou.nd releases of sterile fifes Were being made in ~e at*e 
areas. recvered sterileThe ts ore than natie files. 

A~rZ- ' ~ trap records for the area fv4 n "o-M-~ "ktt' at-Raf,
 
-e- v a si1t e hy1 in wfl1 fly huild-up In V#T 0n'71 . trwpred t
 

. hi may have been due te earlier sterile fly r-l.eases, or it rnv
 
c 'en partially due to loi.r temperatures during the early spring when
 

t, rervinte-ung L)rvae arn pupae were comletlng develope d a.ulz
 

da-a for I1'2 sM*' that tLhe sterile rolease progran in Porto-
S - efu i-n ;prtlally suppresslng the medfly population in that 

r' 's.*0 eI;tle ratio n traps gradually declined fron a hiO of 
S. .. ti ,~ur 93/1 in July and Ot/l !n September. (On the basis 

-;,i the wild fly population coatlnu;ii to [ncrease fros an 
2-. 	- flies in the relesse area in April 172 to over 770,000 in 

!';,!te of releasing abqut 1,VA4,000 sterile flies per day. 

rec4 ie-'4 	 toperatiooncontinued through caleadarChat trap be 
Sfl eperiaental areas at the sawe level as during the past 
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winter anl wohis provide a year of 

sterile flies for comparison vith 1972 when sterIlle flies had been released.
 

tpring. 'uld 	 data ulthout reieases of 

rrul, Cr|lectlons: fle second techmiqne used for survey and evalua
lion was to collect frvilt to determine the p. rcentage of fruit Infested is 
we! as the degr. of infestation present. 1To determine level of larva 

it~u~tonfruit: were selected on the basis of ptactures-or ~hrakp* 
vvrr, some types of frult did not shov external indications of an infes

tat Ioxns and were selected at random. 

Ifle firs, brought into the ster'fle fly release area to pollinate female 
f 	 . vere foun to 15e infasted. TSIs resulted in Introduction of fertile 

ti.o fr outide into the release area. 

*mte fr(.t as sece" to locate eggs and determine if they were fer
'|Ile or ixertlce- gs were -tre easily founu in sone kinds of fruit (such 

~ ~ d r 't;h+i n In otiters (such as ripe citrus, figs or pmaches). 
. en IV hatch*ed "are 11sy have een overlooked, along with the eggs 

U [ cii 'hY have hatche. In peaeral, this technique was easier to use 
he orking with f-ult, vh4ere egg puncturei could be easily located. 

~ioiicalnd~:~ogi4 sects 

t+r.ttn o:%bioogy 
i T reeent fifdIng -f nedfly, larvae Infestations In scile figs 

4Ld i i /nteret. Mso of interest was finding numbers of iintuTe 
+rdt 'll+ ~survivinz the winter as larvae In fruit or pupae in soil. As 

Sr~lt, trp dta ver*- poor indicators of the potential fruit fly carry
r f ron oe ,ehr ti the next. Euerging adults In the early spring undoubt

et uncc;.nt ftr the rapid build-up of flies in late spring and early 

n-di v-a sollected 	 and ecology of the medfly 

sumner. 
?,ni!lriv, the hc-t.. trv conditions of' uldstmmer result in an apparent decline 

zt1w Ait fly pOFulation during August, with a resurgence in Seotember. 

AWCOWL ISUtEKS IK HORMCC 

the -orcw+.n ii- of the reglonal project was teminated prenaturely, 
tt *t o+ gh~ +-overtaieng of Korocco based on their evrluation of 

&++ hl+ +sc dt tO mUdfly, the effctiveess of chemical control methods 
-. i to ami ,ANs Ideratfon of their priorities in use of their 

.. t'n only prelininary stages we;e completed. The full-- ly, 
r++ ,ie program would have necessitated nedfly control in 

1>+m+ #+tg 4,-. nci~dtg effective qurantines to prevent reintroduction of 

Ar#, r~ t JistributIon, biology, and ecology of medfly In various 
-f? ~~*rw.i undertaken. Survey data shoed wide fluctuations 

V vu 1opuit "nzs frcnt location to location And week to week. A resident 
vpfIshthIon of tlis existed +broughout the year. rapidly increasing In the 

to 4, nx1UsUi in late sumer. 

http:uncc;.nt


A 1we-cost, locally nde trap was developed that compared favorably
 
vith the I.S.-msde plastic trap.
 

Tuo Moroccans vere sent to Tunisia for short-term training In survey
 
as vell1 ascontrol methods.
 

No control program was attempted In Morocco.
 

PROB3 5D6fITEID
 

Hmerous problem were encountered during the conduct of this regional 
project on medfly control. These involved. chiefly,,problems of logistics 
and cooperative relationships and vere quite sifilar to problems that have 
been encountored ,in the Uaited States, Costa Rica, the Western Pacific, and 
elsewhere. i.,ordinatiou of a project involving sctentists and subprofessionals 
speaking dirferent languages is difficult. Although these problem were 
frustrating, none were insurmountable. 

Some other problem which delayed or limited accomplfshents were: 
breakdowns and lack of service or parts for the irradiator, motorbikes, and 
other equipment; delays in ordering and delivery of supplies; airplanes not 
being available for distribution of flies; and establishing contacts, through 
channels, with other agencies whose cooperation and assistance In the project 
were required. 

EVAWATIORi OF PROGRAM EFfCrIVENISS 

In Tunisia, the major objective of demonstrating the suppression and 
control of' nedfly using the sterile vale technique was, to all intents and 
purposes, achieved during the final moths of the project. During the first 
2 years of the control experiment, fly production was not adequate for 
overflooding the native fly population during the late spring build-up of 
flies. However, reducing the area of the experiment and increasing fly pro
duction resulted in partial suppression of nmedfly during the summer of 1972.
 
)ver 1.5 nillion sterilized nedflies were produced and released per day 
between Match and October 1972.L In April 1972, releases were being nde in 
Porto-Frrina area at a ratio of over 170011 sterile/native flies. This ratio
 
steadily declined to 49/1 in September, Indicating that the released flies 
were unable to mAintain their Initial advantage over the native population. 
This was partially due to migration of wild flies into the area, spotty 
distribution of sterile flies, excessive mortality of sterile flies, and 
possibly reduced competitLveness. 

To haw achieved the full regional intent of the program would have 
required demonstration of effective nedfly control and quarantine in all 
participating countries.
 

The secondary objective of developing Tunisian self-sufficlency, through 
ti~nj and teaching their staff the methodology and procedures required 
fo tiw project, was successful only to a lnted extent. The original staff 
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Iclueded semel foreip sclemtits aio left the project and went elsewhere. 
Sewerai of the Tuisim tchnicias also left to accept better paying posl
tcas. Two Tunisians were smt to the Uited States and five to Viena.
Astria, for short periods of training to rearing and bandling4 lsects in a 
sterile Insect release progrm,. Rover. the Tiusislsa Ministry of Agriculture 
wa unable to nouisat* teelcia for lomWe term advanced training. 

rlcu't4
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