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This, the first quarterly report of the Orientel Fruit Fly Investigstions,
necessarily covers & pveriod of organization and the coordination of activities
of all agencles engaged in work on the orientsl fruit fly. The foundation for
this latter hes been leid through the aediur of a .emorendum of Understending
emong the following egencies:

The Havaii Agricultural Exoeriment Station

The Regents of the University of Celifornia end the
California Agricultural fxperiaent Ststion

The Bosrd of Coaniscioners of Agriculture and Forestry, T. H.

The Pinegvole Research Institute of Hawaii

The Experiment Ststion of the Hawaiian Sugar Planters’ Ass!n.

The Buresu of Entowmolozy and Plent Guarantine, Agricultural Research
Adminigtration, United States Dewartinent of Agriculture.

The Project has been singularly fortunzte in these cooperative srrengements,
which have elready demonstr-ted their velue and which :zill, without a doubt,
continue to do so in an incressing measure.

The cooperation of the “'ashington Bureau must also be recorded at this time,
because it is only through this that the gathering of a comoetent steff in
such a short time hes been achieved.



The oroblen of space vias en acuts one but this has been greatly reiieved
through the cooperstion of the Adainistration of the University of Hawaii
in nurchasing s large surplus buiiding snd moving it to an eparopriste site
near the established fruit fly lsboratory.

The Project has also had the advazntage of taking over a smsll but vell

trained stsff from the Division of Fruit Fly Investigetions, so that sctvally
three of the projects of the Investigations, namely Comaodity Ireatments,
Biological Control and Chemical Control, were taken over as going concerns.

All of these projects hazve been considerably strengthened and their faciiities
increesed. The two newest projects, namely Area Control and Ecology-Biology,
are necessarily in an early stege of organization, but even with thece two oro-
jects congiderable progress has been made in establishing fundamentel concepts
and the sccumlation of essential preliminary data.

The Personnel Chart as of September 30, 1949, which is atteched herevith,
illustrates the oresent orgsnization of the Investigations into five imejor
projects. The Ecology~Blology Project is in two divisions necessitsted by

the physicel separation of the synecological work on the islands of .daui

and Hawaii. For all but the last named, line projects are available and

are reoorted on by the division leaders on the pages thet follow. The
synecological work hed not been organized to the point vhere formel division
into line projects was feasible by Septembsr 30, end in this case the report is
made on the basis of the working outline which heads the project lsader's
report.

These reévorte foilow in the order given below:
Comnodity Trestments
Biologicel Control
Chemical Contfol
Area Control

Ecology-Biolagy



tthen the results of small-scale replicated plot tosts now being canducted by
the Chenical Control Project arc completed, and information is available vith
regard to the more promiging of the now orgunic ingocticides, studies vwill be
in{tiated to determine tho offcctiveness of these matorials against the
Oriental fruilt fly whon applied on an area basis. ilowover, since DDT was the
only insecticide available for such large-scalo studios, tosts were irmediately
- undertaken to determine the effectivencss of this insocticide for use in area
control. Gulches containing guava treos, and surrounded Ly largo pineapple
plantings, wore selected as tost arcas. Such ocnvircanents are condusive to
high populations of the fruit fly, and are someubat isolated with respoct to
adjacent infestations, since fruit fly larvac do not ordinarily mature in
pinsap;lese

DDT was applied to the test arcas by airplane, tho only foasible mothod for this
partioular type of terrain. applications wers made at biweekly intervals, as -
tests vith other insects had proviously shovm that the best rosul¥s vers

achioved with this contaot insecticide when a given seasonal dosage was divided
into a numbar of smull applications applied frequonily. The ermlslon type

of spray was selected for the present tests, as the globular DDT orystals
rosulting fron this epray were thought to weather mch better than the ncedlo~ _.mmewme
1ike crystals such as tiiose from an oil solution. Furthermore, with an
emulsion-typs gpray, less of tho insecticide would be carxrled into the leaf
tisgues vhere its effectiveness as a contact insecticide wuld be lost.
Dosages of 1 and 2 pounds of DDT por acre wore exsployed in thoso tosts. then
applied at frequant intorvals, thesc relatively lou dosages are probably just

as effoctivo as ruch highor onos, are less axpensive to apply, and may be used _
rore wvidely fram the standpoint of resldue hazards. One and ons-half gallons

of aspray liquid were applied por acre, as this was thought to bo tho smallest
amount of spray that would rusult in a satlsfactory coverage of the foliape,

and, where large acruageos arc to be treated quickly as in area control, ths

lovest feoasihle gallonuges must be aaployed. :

Prior to the initiation of the orea contyol studies in the Vahiawm gulches, an
H=25 Stearman airplane of the lmray Alroraft dgricultural Service was

calibrated to- deliver 1 1/2 gallons of total spray liquid por acre on tho basis

of an 80«foot syath applied at an altitude of 25 fest. This involved using
tuenty-one 3/16-inch nosales and a liquid prossurc of 30 pounds per square Inch.
The spray boon was 30 feot long and the lower wings wore cquipped with ving=tip
vortex dampeners. Several test runs wers nade at the Kipapa alrfileld, and the
quality and distribution of tho spray droplets obsorved oun glups slides positioned
porpondicular to the line of flight. Tho spray pattoyrn awxl degree of recovery
appeared to be vory satisfactory from a visual standpoint, and it is intended
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o rapeat these tests vhen the cherdical laneratory is {wactioming, using
Lnalyzations of paper turgebts as tie criturion ol effectivencsss

3ix gulch uress having a total of 124 acres were sclected for treatment, end
tuo comparable ones of 37 acres werc loft unitreated as cheeks (four additiopal
check arvas totalling 80 ecres have since Locn added}. Tha effectiveness of
the ingosecticidal control oporations applicd in these tost areas are evaluated
by comparing fruit f1y populations in traps installed in the treated and check
gulches for this purpose, and by comparing the larval and pupal populations
erared fro.. fruit collected under lroes in tho sanc usrcas. Tho isnsoet traps
nged in estinuting frait Lly populations are placed in thoe contors of the rospsoe
Sive pulehes, i ordor o hove o iride trested baad o cidiicr side of the line
of traps. It wos also thow:hi that traps placcd In the votbon of & juleh wers
nere represeatotive of populations oanerging Lrom frudi growa within the test
arca thae vher placed along the rim, even though nore total Liiss vounld bo
caught in the labber positicn. The acreages of the individual test arsas,
together with the awmvers of traps and clearings, aro chown in table 1.

fable 1 - Tost areoas for deteruining the offcctivensss of DD cimision spray
applied at Liueelkly intervals by alrplane, tahiowm gulches, 2949

—————— -

Home of Acres Traps Cleored Arcas.
Gulek dpeatment 1/ | (foprexo) | f(Humber) | (hwber)

Kipapa 2 1 : 27 11 7
Haipio 3 i 23 14 7
Kaulkonzhua 5 1 17 g 8

POTA g7 33 ' 25 -
Kipopo 1 2 i7 11 6
Haipio 4 2 23 13 7
Drodie 6 2 17 1z 10

YOTAL ~ 57 36 23
Poumoho 8 - ' 17 é "
Waipio 7B - 20 g

R; [ex o2

TOTAL 2/ 37 1

1/ Pounds of DUT applied at biwealdly intervals ian 1 1/2 zallons of tobal
amulsion spruy per acrce.

2/ Five checl ursas (30 acres) have since been xdded, iotalling 29 trups
and 21 cleared avoas.
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As showm in tebls 1, there arc 33 traps and 22 clearod arcas in tho 67 acres

(3 gulches) receiving biwealkly apwlications of 1 pound of DDT per acre, and

36 traps and 23 cleured creas in the 57 acres (3 pulches) recciving 2 pounds
of DIT por acre. In the 37 untreated acres (2 guleches) thore are 14 traps and
12 clearcd arcas. The insects from the traps are collectod at weekiy intervals
for enunmeration and study. In addition, recently-~fallen frulits are gothorsd
for recaring ot biveekly intervals. The accurate collection of fallm fruit is
made possible Ly proviously cloaring the grass and brush from laryge aroas
benoath trees sclectod as huving fruits in all stages of devolopmont, and
ranoving all fruits fro. these arevas soveral days prior to the actual collection
date. If asatisfactory DDT depoagit is maintained, relutively fow £flics should
ba fovad ia the traps within tho treated gunlches, and there should be a low
incideones of investatioa iu fruits within the treated, as corpured with the
mntreated arcas. This is purticwiurly true of fruits that had ripoied after

whe initlal spray applicotlons were padce

To neasure the DT deposits and rosidues on tho foliage in the treatod gulches,
ileaf=samples for DDT analysis are collected bofore and after euch sproy application
from one plov represeanting cach ireatmont level. ‘These sanples are taken from
the Kipapa 1 (2-pound treaiuent) and iaipic 3 (l-pound treatment) gulches as
follous: ‘lwenty-five laaves ave gothered at raudon fro: the upper portilon of
three trees, and coubined into a single colposite sauplo for subgeguant DOHT
anmalysls. du identlecal number of leuves are theon taken from the louer branches
of the sane Trees and conbined inito another sample. This procedure is ropouted
at fowr locutions in each of %Hhe two treated gulches vihierc samples are boing
taken for DOT residues. In addition, 25 leaf~samplos arc taken on the upper
and lover portions of cach of %4yo trees in an untreated area (Waipio 74) as a
cheelts In cach case, the leafesanmples are placed in small paper bags, properiy
abeled, and held for futurc analysis. Representative loaf-sauples arcs also
taken for the meusurcientv of surfuce areas. These arcas will lator be compared
with dry-reight fipuros in order o cgtablish an index for caleulabing the DDT
foliage residuves in terms of pounds of insecticide por acre of loaf sucface.
Tuigs are also guthered in ithe sane treated and wnitroated sulches before and
after treutment ror bilological assays ubich are being conducted by the Chomieal
Control Frojscl.

“he first and second applications of DDT eumulsion spray were nado in the gix
treated gulches ou Septouber 7-8 and 20, and trap colloctions wors tiken on
Septonber 7 (prostreatmont counts}, Sopteuber 13 (one week after treatment),
Seytonber 20, (two weeks ofter the first apyiieaition am! pro-treutment for the
second), and on Soptecbor 27 (one week after the sccond applicatlon). The
results of the commts are shoim i table 2.
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Table 2 - Effect of DDT treatments applied by airplaus on Oriental fruit fly
- populations. Wahiawa gulches, Soptember 1949. :

Biwveekly rigc 2y
Arca Treatment 1/ 72 27
Kipapa 2 1 X 3 9 5
Waipio 3 1 9 4 4 2
Raukonahua 5 b 7 2 4 3
Kipapa 1 2 6 1 2 1
Waipio 4 2 18 2 7 4
Brodis 6 2 65 10 1l 1
Poamoho 8 - 30 34 3% | 63
Waipio 7B - 29

1/ Pounds of DDT applied at biweekly intsrvals in 1 1/2 gallons of total
emulsion spray per acre.

2/ Also treatment datso

It will be noted that fruit fly populations were reduced immediately after the
£irst application, but in four of tho six cases increased during the second
weok followving treatment. Further reductions occurred after tho second
application. IHowsver, populations in the troated areas were not reduced as
groatly as would have been expected from the quantity and distribution of the
DDT residues visible on the foliage, oven t..ough they were much lower than
populations in the checks, which showed a continual upward treni from September 7
to 27. The relatively poor results werc probably due to the confinement of
most of tho insecticidal residus to the upper surface of tho leaf, whereas frult
flies spend nriost of theolr tims on the under surface. This is unfortunate from
an arca control standpoint, as it is difficult to visualize equipment capable
of treating large areas of rough terrain quicldy, and at the same time applying
the DDT to the under surfaces of the leaves. It is possible that this may be
accomplished by & helicopter, and tests aro contemplated with this type

of equiprent.

Since there is a pre~oviposition period of approximately 12 days under f£ield.
oconditions, it is bosliesved that most of the emerging flies right have been killed
by the DDT residuss beforo depositing any appreciable mumber of ‘egzs. It 1s
poseible that, in the treated areas, the flies in the traps are caught during
the pre-oviposition psriod, in vhich case tho psrccntage with mature eggs should
bo much lower than in tho respectivo untreated areas. In the future, fenales
caught in tho traps within both treated and check areas will be dissected to
deternine the percentugo containing mature eggs. Fopulations of larvae and pupas
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reared from those same arecags should also shed further light on this subject.

I-0-4r-1o2-1

Traps containing a auitable luwrs are uaed to great advantage for estimating
Oriontal fruit fly populations in commection with the delimiting of var:l.cms

areas for treatmont, tracing fly movements from one area to another, and

evaluating the final results of control operations. Since pre~ and post-
treatment population figures should be on a comparablo basis, sven though

takon one year apart, it was necessary to select the best availablo lure

beforc the present trapping operations were begun. It is realized that more
intensive studies with Jures will be undortaken by the Chemical Control Froject,
and nore effoctive attractants wlll undoubtedly be discovered. Hovwover, for

the prosent it 1s more irportant to have a lure vhich nay be used on a conmparable
basip this yoar und next, even though less offective than a nevlyediscovered ono
from the standpoint of total £lies caught over a givem peried of timo.

- Consequontly, the following {ive availablo Jures were testsd during two succesaive
5-day exposures, using froshly mixed materiale at the begimning of cach exposure

period. (table 3):

Table 3 - Effectivensss of different lures for at.tmctina Oriental fruit
flies. Waimanalo, Septeomber 1949«.

‘F‘\e 9

. Ray sugar, vinegar, ]
: yeast and water 48] 36 | 284 | 284 149| 433 | 266] 93 | 359
20 Refi!led Wp

breverts yeast, pyridines ,

and wator 216 33 249 | 259 55| 312 37| 4 | A&

Raw sugar syrup,
vinegar, yoast and

water 109] 40 | 149 | 238 122 | 360 | 174 & | 255

4o Refined sugar, Lrever's

yeasot, idine and

water 1341 45 | 279 | 194 97| 29 | 164 T | 235
5. Raw eugar syrup, '

vinegar, and water 131 30 | 161 | 145 521 197 | 133 4L |19

With exception of oo 4, all lures were prepared 24 hours prior to
installation of traps.

Y4
2/ Fleischman®s ysast except uhen otuoruise indicated.
k74

Rofined sugar, yoast, aud water mixed 20 duys proviously—
pyridine added 24 hours prior to ingtallatlon of trapse. ' o
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It vill bs noted that the raw sugir-vinogar-yeaat formulation showad the moest
eatiafactory catches of both male and female £li6s. The fresh pyridine lure.
wes gecond in total flisa; faollound in order by the raw eugar eyrup-vinegar~yeast,
old pyridine, and raw eugar syrup-vinegar-uithout y2asto

It ie of interest that a raw sugar-vinegar-vithout yeast formula vhich was also
tosted with the second series (but not included in the tablo) caught 406 flies
(126 famwales and 280 males). This wmas the second best lurs tested in that
particular series. It might bs posslble to use this formula, thersby avoiding
the sediment usually incurred 5 days after exposure in traps containing yeast.

On the basis of these ten replicated tests, the raw suger-vinegareycast forrmla
was selected for use in future arca contvol trapping stuldies. This lure was
found to bo the most affective under the conditions of the tests, less axpensive

to prepare than tho second-place pyridine fommlation, and not as obnoxious
fron the standpoint of the odor during proparation. ‘

In conngotion vith the liberation of marked Ordcntal frait €1ies on the Isiand
of Maul ¢o dotermine uhother or not thsy were carried tolamai, eithar by
ﬂi@ﬁorthmu@movamentinairmenta,asupp]mmtuyahﬁymmda%.
dstormine oplimum trapping periods during the day. Thirtesn trapping stations
dﬂ.strlbutadinvegatationmdngalongﬂzem&heaatm ghors of lanal vere
visited at bihourly intervals, and the ingects containsd within the traps
emmorated. Tho results are siovm in table 4o

"Tablo 4 - Ordental fruit flies collected at bihourly intarvals in traps
poeltioned aleng northeast siiore of Lanail August 7, 1949.

AFul Fides Colleoted at Blhowly Intervais 1/ 2/ —

Trap WA 5 e —
fo. 6-8 620 | 10 -12 Ro2 [ 24 | 46

1 6 | 2 0 2 2 0

2 2 3 0 8 4 0

3 5 3 3 4 ) o

4 1 9 0 1 0 0

5 ] 3 0 1 3 0

6 1 3 2 7 0 0

7 15 16 4 '3 0 o

9 2 24, 2 3 3 o

9 3 6 0 1 2 0

- O N O

' 2 13 1

12 6 6 0 o (4] 0

13 13 20 0 0 0 2

Total ) 162 16 k7] 26 3
Pereens 20.1 542 503 0.7 ) 807 -0

&/ Citronella uged as lure - all inseots therefors nales.

2/ In addition, 19 fllos vere collosted botwean 6 polo angd 2 ‘Qolte Eho £ollouing
day -~ an avorage of 5 £lies per 2-hour interval.
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It vill bo notad that the hipghest catches of Oriental frult fly males ocourred
botweon 8 and 10 a.m. vhen 54 percent of tho fliss for the 12<hour poriod were
trapped, sd botueen 6 and 8 a.m. vhen 20 percent wers caught. Thers vas some
rencyed activity botween 6 p.m. and 2 a.m. the following day, but the greatest
movenenty t-o the traps occurred in the early morn:lng

A reprosentative of the Pacific Chemical and Fertilizer Compiny took the writer

to Kunia vhere tests to detsimine the offoctiveness of different 2, 4~D formlations
for Idlling large guava trees, ars now in progress. Excellent resulis wore
apparently achioved by spraying trunks up to 6 inches in diameter with the :
isopropyl ester of 2, 4-D, or Gaviota llormons 4 (a 2, 4D weed killer), dissolved
in diesel oil. Agusous proparation are not satisfactory for this purpose as

they do not peneotrate the baxk sufficiently.

The procedurc used in controlling stands of guava was to spray one side of the
trunk, bogimning at a height equal to four times the trunk diamster, and extending
the sprayed areu to the ground in ons contiimous stroke. 4 flat nozzle produces
the best results, as this type of spray covers one=half the circumference of

the trunk in onc oparation. When quicker kills are desired, areas twicc the
longth of tho trunk diamoter are sprayed on opposite sides of the trunk at the
base of the tree, thus coupletely wetiing the emtire ciroumfersnce. For avsas

to be cleared irmediatoly, the shrubs or troes should bo cut down as close to

the ground as posslible, and the top of tho cut stump thoroughly drenched with

a 1l to 9 dilution of Gaviata Hormono 4 in diescl oile.

Whera one application of a minimm dosage (1 liquid ovnce) is made on guava

treos with a trunk diamotex of 4 to 6 inches, approximately 12 1onths are required
for a couplete kill. Such treatments require only a second to apply, and the

cost of killing trees of this size is loss than one cent cach. JTests have not
shown 2, 4~5~T to be any nrore effcoctive than 2, 4-D for killing guravas, although
the former is at least twiceo as expensive.

The use of 2, 4=D for killing :uava trees will be tested in comection with

aroa control operationse. ‘The offectiveness of this treatment will be dotermined
in a rathor isolated arca, and tho cost of the entire operation carefully
analyzed. Since only one application of a herbicide is required over a period
of years, it is possible that tha destruction of this lLost by 2, 4-D will be an
econonical procedure for reducing fruit {1y pomlations, especially vhen used

to supplement othur contrel procedures. aefmiting aommonss will also be tested
for accouplishing the same results on trees and shrubs that are desirabla o
retain.



an important phass of tho area control studies is to estublisi and ovaluato
caterories of infestation for future use in large-scale control operations.

This includes delimiting infested areas, studying tho movement of fliss fron

one area to anothor, and dotermining relative populution densities in tho various
infeosted areas. Thase objectives may be acco.nlished wost feasibly by trappling
flies in the arcas under studye. '

Three types of locations are available for future area control studies in the
vieinity of Honolulu. ‘These inclule large guava arcas in the foothills and
valloys near Tripler hospital, the residential sections at Dawon and tiwva villages,
and the. John Rogers, Hickum, and Barbsr's Point airfields.

Foothilland valley arsas - The Iripler infostation consists of a large guava
area lying northeast of the John Kogers and ilickan airfields. Although not
fruiting heavily at prosent (Septeombor), on the aggrogate a treusndous mmber
of fruits arc involved. Observabtions are being made oun the ripening of guavas
in this area, and it appears that most of the ripe fruits of tho prescnt crop
have alrcady fallen. Apparently, thers will bo quite a definito broalk before
fruits of tho next cycle will begin to ripen. Because of the extont of the area
involved, and its proximity to the villages and sirfioclds on tiw loowurd side

in tho direct patih of the prevailing winds, this urca could be an iuportant
source of frult fly infestation. Ton traps are located iu tho juavas, and

5 in the dry soctions below tho hospital. The later should intercept flios moving
fron the puava area towards the villuges and airfields. arked flies will be
liberated at different points in the Tripler area, and abtteupts will be nade

to recover those insects in traps at damon, Bwa, and tho airficlds.

The ¥alihi and Moanaloa valleys are to tho northocast of the John lwogers, Uickam,
and Barber's Point airfieclds, and are of particular interest with rcgard to the
fruit fly populations found in these airfields, and in the adjacent Daron and
Eva villages. These valleys run in a northeasterly direction from the above
locations, and serve as a nutural passage-amy to the windvard side of the
island vhere large, heavily~infested guava areas are known to occur. In
addition, the valleys themsslves contain a considerable amount of guava.

Flios marked with one color will be liberated on the winduard side of the
igland, and ones with another color in the Xalihi and lioanaloa valleys. It is
dosired to Jdetormino vhether or not flies liborated in the former area will be
picked up in traps located in the Kalihi and Moanaloa valleys, Dation and iva
villages, and the airficlds; and if ones liberated in the two valloys will bo
found later in the villages and airfields. There are 15 traps inboth tie Kalihd
and iioanaloa valleys, and additional traps will bo Installed in the respective
areas to increasc the chances of recovoring liberated flies.

Damon gnd Tua villapes - damon and Bva villages are to the northeast of the
John Rogers, Hickam and Barber’s Point airfiolds, and in the direct path of
the prevailing vinds. In turn, thesec villages are in direct line with the
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prevailing winds From the HEulihi und loanaloa valleys. The villupes contaln

many hosts of the Uriental fruit fly, and their proxinmity to the airiiclds mukes
them a potentiully dangorous source of infestation to those diportant disse:ination
pointso

Detailed ingpections were nade oi' the bamon Tract to observe tho {0 anda abundanco
of Oriental frult fly hosts, and to study tho problems and possibilitiss involved
in using this arsa for largo-scale control stwiies. Considerable tinc was

spent by area Conirol Froject persomel in proparing a dotailed map of the area,
plotting residentlal and othor buildings, truck gurdens, iish ponds, fruit fly
Lost plantings, otc. This map will be useful in planning area control oporations
vhen such are deemed advisable. (hirtyeeix traps aro ineludjed in this aroa.

Swa has also been inaspcctod in somw detail, but no map was ixde. .t L thore
are more fruit fly host plantings than at Damon, and tids would probably rake

an exxcellont test area for control studios. Thirty-six traps are locitod iu the
Ewa area. : .

iarked Oriental frult flies will Le liborated in both villages to determine
vhother or not these inssets move to the John Nogers, lilekan, and Barber's Point
airfields. lFarked flies fron the foothill and valley areas wlll also Le searched
for in the bamon and Jwa traps, as well as in those at the airfields. If it
could be shoun that femule fruit flies do not move from the footnill and walley
breeding areas to ihe villages ani airfiulds, the villages would make excellent
tost areas for control studies. Ghe effectiveness of tie different control
operations could be measured frow trap collocticms, and from Jarval and pupal
roarings from fruit gathored in the ruspective arsase. If it wero shown that

the females moved to the udjuceont alrport from the villages, but not from the
foothill and valley areas, trap collections at the airfields could also be used
as a eriierion of effactiveness of tho treatments onuployed.

Irap collections weuo nuds at fya » Vamon, and loanaloa valley on
Septenber 29-30, and the results are siovm in table 5.

Table 5 ~ Oriental fruit £ly populations in area control SUrveys.
Septeniber, 194%.

‘ Uriental Fruit Flies
Tyve of Date of per_irap-day _ Percont
Area Inviroment Colloection liale Female | Total | Femle
twa losidential 9/29 15 17 33 53
damon Keaidential 9/29 7 10 17 60
loanaloa Valloy 9/30 17 17 35 50

ropulations wers rathor hiigh in theso aruas » and approximately 50 percent oi' the
flics caunght in the traps were femiles. Jhese figures will be of value as



protreatnent population cstimates for conparison with post-treatnent counts,
if control operations are undertalen in these areas at a later date.

Hickam & Rarbor's Point .airfi ~ Traplines are maintained at these
three airfiolds by the Division of Foreign Flant luarantines. The data from
these swrveys are available to the Area Control Project, and will be vary useful
in measuring the effectivoness of control operations applied iu breeding areas
contrivuting populations of fruit flies to these potentially important
disgemination points.

I-O-Jy-(ool A funnel-tmo rearing eage cquipped with a juice trap. -

Because of the dolay in petting a sufficlent number of holding boxos for
rearinz larwae and pupae from guavas in comnoction with tho area control studies
in the Wahilawa gulches, attentlon wus given to the securin;: of aome prepared
container which might be substituted for the conventional box-typs holding box.
After different typos of contalners were tested; a galvaniszed lron funnel was
gelected as the most suitable for our:pur;ose. '

This funnel has a 12 x 3-inch collar on top, and slopes dowmard in an over-all
length of 5 iaches to a 4 1/2 x 2-inch collar. A 1/4=inch mesh hardwaro cloth
goresn dlsk placed in the funnel keeps the fiult in the upper compartuent, and
a plece of cheesecloth fastensd to the uppor collar with a rubber bund sorves
ag a tope The funnel partially £illed with frult is placed on a legallon
tin-can having about 1/2 inch of sand on the bottom in which the lurvae ray

pupate.

This typo of holding box is particularly advantageous; as a jules trap may be
attached to the lower ond of the funnel, malting possibdle the renoval of the
oxcess liquid which often drouns the larvas and groutly iunterferes with sifting
operations. With the julce thus romoved, a smaller amowunt of sand ray be used
and the moisture content rogulated us dosired. :

I-0-4~7.0 Area control studics on I. Keisor

Investigations voro made of the possibilitles of area control situdies on tho
Icland of Lanai. ‘fhere are apparently tuo categoriss that lend themsclves to
this type of study - the residential parts of Lanai City, and the guava areas
at the bage of tho mountaing. Vhile Langl is scemiagly an ideal location for
evaluating tho offectiveness of largo-gscale control oporations, beocause of the
conparatively smnll sizo of the host arse involved, the problem of reinfestation
frop laui males difficult a valid ovaluation of the control procesdures practiced.
This problen uay be resolved in tims, as studies are made to deotermine the
effoctiveness of such treatments under those conditions. Uefore any control is
applied, however, it was thought advieable to male a rathar co:prsehensive

survey of [rult fly populutions on this island, tho movemont of inseots from
ono portion to another, the degrec of reinfestation frosz lawi, and the
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concentration of popﬁlations in different portions of lanal with respect to
food and sholter plantse. v '

To deterninc the distributlon of fruit flies over the island, and to study
their movements, trap lincs are being radiated from Lamai City in four
directions. Ono line is in a northwesterly direction and ends at Falahinu
toint, almost at the northuest tip of tho island. fTraps wers also installed

on the road frow Xaumalupau Harbor towards the city, with some being placed

on powor lino poles in a largo pinocupple planting. There is a mmall village

at the harbor, with citrus, mango, and papaya trees acatlered among the

soveral houses. Somo rosidents conplained of fruit fly damage to citrus,

mango, and pear fruits in their yards. Traps wore also installed on the

road loading from tho city to Ianéle Deach. Theso were placed in kiawe trees
along tho beach, and in a nourby fishing camp. Xahoolawe and llaui may be
secn fron this point, Lut not fro: lianele Bsach. Tho climate is comparatlvely
hot, but no fruit fly food ulants were ouvserved. At ianele Deach a brevze comes
in from tho sea rather than tho provailing vinds from iiaui or Lanai. Therefore,
any flios irapped in this arca may be conaidered as having moved in vithout the
bonefit of the wind. Traps uere aloo installed from tho city to lialepalaca

Iandingo

In addition to tho above trap lines, a muber of traps were installed in
Lanal City. Traps wors also set up oa tho hill above the city, in tho
nearvy ranch village, and on tho benches along the bause of Lanaihale. 'here
aro nov 168 traps installed on tho Iocland of Lanai. Also, fruits have boen
purchascd from a number of residents in Lanai City, and theco will be picked
fron tinc to time as thoy becous ripe for roarin; studles.



Sutmary - Areq Control Projoct

Field tests arc in progress to determine the offectiveness of DDT spray applied
by airplane in controlling tho Oricntal fruit fly on an area busls. .ather
isolated gulchos containing guava trees wore selected as tost arsas, and
applications wore nude at rates of 1 and 2 pounds of DDT applied in 1 1/2
gallons of total smulsion spray per acre. The treatments are evaluated by
conparing frult fly populations collected weekly from traps in the treated and
untreatod zulches, and larval and pupal populations reared fron guava fruits
collocted biweekly from tha same areas. Althoug: populations in the troated
areas followlng tho second spray application were lower than tiose in the checks,
they aro higher than would be expoectod from the quantity and distribution of
spray resldues. llovever, very little DDT was found on tho under surface of

the lcaves where tho fruit fly spsnds most of its time. Tiis probably accounts
for the rolatively poor rogsults achioved thus far.

Traps filled vith suitable lure are used for estimating fruit fly populations
in delimitin: arcas for subsequent treatment, tracing fly movenents, and
evaluating the results of control opsrations. Ia order thut counts nado before
and aftes application are on a comparable basis; it wvas nocessary to seloct the
best available lure boeforc the present trapping surveys usre initiated. Tests
conducted with various lures indicated that oue containing raw sugar, vinegar,
yeast and wator was the nost satisfactory, and this lurc wus solectod for
future arca econtrol trapping studies.

Studies nov in progress by the Pacific Chenical and Fertilizer Conpany to
determine tho offectivoness of 2, 4=D in killing puava trees were revieved, and
the ficld tost plots visited. .:xeellent results wore achieved against guava -
trooa of /4 to 6 inches in diameter by spraying the base of the trumk for a
distanceof four timse tho trunk diameter with a solution of 2, 4~D or Gaviota
liormone 4 in diosel oil. By using o flat spray, ono-half of tho eircumforence
is wot in one operation. fThe cost of killing trecs 4 to 6 inches in dianoter
is less than one cent each, and, since only one application of herbicide is
required over a period of sovoral yoars, the usc of 2, 4-D night bc an econonical
means of reducing populations of tho fruit fly, ospecially vhen used to supple-
nent other control procedures.

To dotermino vherc arca control studics may be successfully corducted, catogorilos
of Infestution are veing studied in the vieinity of fionolulu. %rap lines have
baen ostablished in the ;uuva eruas of tho valleys overlooking the harbor, in
the villages 1lylag to the loeward, and in the adjacent alriields to determine
relatlve population densities in thuse difforent enviromments. iPariced insects
will bo liberated in the various arcus to study fly novemont, and thus dotoraine
uwl:ich arcas may be used for arva control studies vith a ninirnm awount of
reinfostatlion from outsids sources. ihen such arcas have been selected, lurpe~
scale control operatlons will robably be undcrtakon.
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A fumel-type holding cage vas devaloped for rearing larvae and pupas fron
fruits gathered to evaluate tho effectivoness of area control opsrations. This
cage has an advantage over the comventional holding box, ac ths small end of
the fumel may be equipped with a trap to recove all excess julce. With the
juioco thus reoved, a smaller amount of sand may be used, and the moisture
content regulated as desired.

Decause of the amall size of the host arcas involved, Lanal would cpnoos

to offar excellent opportunities for arca control studies. Houover, thore
are possibilities that this island is being contimmally reiufosted with frult
flies frou laui, and this would malke difficult & valid evaluation of the
control operations practiced. DBofore studies of this nature are initiated,
therefore, it will bc necossary to mako u comprehensive survey of fruid fly
popul:tions onianei. Such studies are in progress, with traplines radiating
from Lanai City aoross tho islund in four directlons, at the base of the
mountain and on the benches behind tho elty, anxl in the city itgelf. larwval
and pupal rearings will also bs made fram fruits collected in the various
areus to compare pretreatment with postetreatment populations if future control
operations are to be conducted.
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OUTLINE OF LINE FROJECTS

AREA CONTROL FROJECT, Vork Project I=0~4, C. F. Henderson, Leader
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Avea Control Project Outline - 2
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