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Division of Fruit Imsect Investipations

INVESTIGATIONS OF FRUIT FLIES IN EAWAXIL

COOFERATIVE QUARIERLY REFORT
JULY 1 THROUGH SEPTEMBER 30, 1952

With the transfor of Dr. € . C. Roan to another Burevau assignment in
Beltsville, Maryland, in Septomber, tha studies concerned vith the develop~
ment of fruit fly resistance to insecticides were transferred to ths Chemical
Control Projecte Miss Sus Masda will bave the responsibility for these and
the remaining physiological studles, under Mr. Stelner's general suparvision.
The production of experimental flies, with Miss Dorothy Niimoto in charge,
was assigned to the Biology-Ecology Project at the same time. Fyank
So Morishita, who has assisted in the insecticide lnvestigations, left the
project late in the quarter to join the staff of the University of California
at Los Angsles.

We were pleased to have Dr. F. Po Cullivan, Assistant Chief, Bureau of
Plant Industry, Soils amd Agriculiural Engincering visit our laboratories
1ate in September. .

The following summeries of progross have been prepared from the reports
of the cooperating agencies:

Current Orientel Fruit Fly Situatione.—~Hgwmii - Fruit fly infestations on
Hawall remained at comparatively high levels during the third quarier of 1952.
A ttal of 8,143 puparia were reared from 4,535 fruils for an infestation
index of 31.7 per pound. Rose a, ple was most heavily infested, averaging 149
puparia per pound of fruit. Indices of infestation for other fruits wore guave,
4503 per pound; mango 19.7 per pound; strauberry guava, 941 per pound; mountain
apple 39.9 per pound; papaya, lo6 per pound; and lime (only 17 fruits), 28.3
per pound. Individual frult studies indicated that from 10 to 100 per cent
of the various kinds of fruits containsd fruit fly infestations, with most
baving infestations higher than 50 per cent. With the exception of 12
Mediterranean fruit flies reared from mango, all flies emerging from 275
pounds of fruit collected at lower elevations on Hawall, were oriental fruil
flies. Nearly all fruit filies reared from approximately 5 pounds of Jerusalem

+ cherry collected at 4250 and 4600 faet olevations on Mawna Loa Truck Trail
were Moditerransan fruit flies.




« The average infestation index was somewhat higher on Maui than on Hawaidi.
From approximately 280 pounds of frult consisting of 100 different collections
11,407 fruit £1y pupae were reared for an infestation index of 4, par pound.
The ratio of emergence from puparia was about one and ons-third oriental fruit
flies to one lediterranean fruit fly. lost of the lediterranean fruit flies
wore reared from peach collected in the cool Eula gection of laul at slevations
from 2500 to 3000 feet, but scme ware also reared from a few mango colleciions
made at Lahaina, Wailulm, end Kiboi--low elevation locations. In one kamani
collection made at sea level in Lahaina, the Msditerraneen fruit fly was the
predominant species in a moderately high mixed infastation of both fruit fly
species. Heaviest infestations on iaui were in peach, caused principally by
the lMediterranesn fruit fly, and the oriental fruld £ly infestations in rose
apple and mango. Substantial oriental fruit fly infestations also occurred
in guvava, mowntain apple, sapote and £ig. The presence of a few scatiered
infestations of the Mediterranean fruit £fly in low altitude aveas in vhich
oriental fruit fly is abundant and presumably still capable of exerting &
compatitive influsmmes, is an unusual developmente.

Oahy -~ Samples of guava from Walmenalo had & mean index of 93.8 oriental fruit
fly larves por pound. Mean infestaiion in ten different guava plots in
Brodie gulch was 21.3 fruit fly larvae per pound 42 days after last spray
application. Ratio of emergence £rom puparie reared from guava fron Brodie
gulch was two oriemtal fruit flies to one Mediterranean frult fly. Rose
apples in one sample from Honolulu were 100 per cent infested, producing
234, fruit £ly puparia per pound, and from 1 %o 31 por fruli. Fapayas at
Haimanalo averaged 4.9 fruit fly puparia per pound on trees cleened of all
rips fruits 5 days earlier. Previously the infestation had been 15.5 per
pound; 86 per cent ordental frult flies, 14 per cont melon flies
cucurbitas)s Nangoes algo had substantial fruit €ly infestationse

University of Hawaii records ghowed that 59 . per cent of the guavas
collected on Oahu during the third quarter were infested by the oriental fruit
fly, an increase from 41.7 per cent during the previous quarters The average
aumber of larves per infested guava also increased significently.

Trapping resulis for September revealed that adult oriental fruit fly
populations were approaching or had exceeded previous psak densities atiained
during periods of from 18 to 33 months at all trapping sites on Maul and in
the Kupsalu area of Hawail. An abundant mango crop plus othsr favorable host
conditions were responsible for the inereass in population densities. On
Oahu, University of Hawmii trap catches wore higher than the preceding quarter
but failed to show eny pronoumced trendse

Biology-Eeology.--Orly winter conditions were simwlated in the bioclimatic
cabinets during the quarter. The comparatively brief poricds of cold weathey
encountered in the Orlando, Florida, and Houma, Loulsianz, csbinsts retardsd
the dsvelopment of the immature stages but thoy were not sufficiently severe
or prolonged to interrupt the vecovery of melon fiy, oriental fruit fly, or
Mediterransan frult fly progeny.
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In the El Centro, California, cabinet, the production of all three flies
ceased by the middle of Decembsr and thers was no further activity until the
end of February. Fruit fly activity and production was at an end by early
November in the Auburn and San Jose, California, cabinets. Subsequent con-
ditions precluded the possibility of any further activity until March. The
rosults of all cabinet studies indicated that the Mediterranean frult fly is
capable of more rapid development than the oriental frult fly but the latter
can build up to greater densities in a sharter period of tims, under cabinet
conditions. the melon fly and lediterranean fruit fly were able to develop

under somevhat cooler temperature conditions tham the oriental fxuit £ly.

~<The parasite propagation and relesec activities of the
Territorial Board of A riculture and Forestry were continuad, but at a soms-

" what redueed level of operations. In all, seven parasites were reared in the

ingectary and there were sufficient numbers to allow for regular liberations
on all ths islands. Six shipments of oriental fruit fly parasites were made
to Oregon and Idaho, for release as pogsible parasites of the cherry frult

. £1lies.

University of Hawaii evalvation studies showed that the proportion of
oriental fruit £fly larvae paresitized thus far in 1952 bas bsen generally lower
than in a comparable periocd in 1951. A total of 33 New Caledonia Opiug Noo 2
were recovered from fruits collected on Oghu during the third quarter of 1952,
in comparison with 7 during the first quarter and 1 during the second quartere
Parasites other than Opius oophilug vere enccuntered too infrequently to |
detect any changes in their relaitive abundance. New Caledomia Opiuws #2 wes
found for the first time on the Island of Kaual.

m%ugmomln sereening tests, Geigy 22870 wes more effective than
G~22008 as a residual oriental fruit fly toxicant. Heither material was as

offective againat the Mediterranean fruit fly as against the oxriental fruit

" fly. Rgsiduss of DDT on field-sprayed gvave foliage were more toxic to the

oriental fruit fly than to either the melon or Msditerranean frult flies;

vith the latter in en intermediate posidiion.  Fungicides commonly used on

the mainland had no effect on the residual effectiveness of parathion or

DDT when combinationsg of the materials were applied to guava follage. Bordesux
mixture in combination with DDT had no adverse effect for 6 days but thereafiter
it greatly reduced the effectiveness of the spray. In the laboratory the
fumi ;ant actlon of aldrin was much greater than that of dleldrin and the
action of parathion was the lowvest of these three matesrlals. Under field
conditions, parathion has demonastrated the bast fumigant action. In other
test:hi vith sprays, Systox, a systemic insecticide, was leoss effective than
para ORo : .

In replicated field tests in epproximately 45 acres of mango orchard on

- Maul, a protein hydrolysate-sugar-parathion bait spray, the latter applied

at the rute of only 4 pounds of 25 per cant wettable powder per acre, gave

97 per cent control. Parathion alone at the rate of 10 poumds of 25 per cend
vettable powder gave 95 por cent, g Dilan-lalathon combination 93 per cent,
and a DDT-EPN combination 92 per cont. The gprays, which were applied with

a migt blower, greatly reduced fly activity in adjacent wmsprayed cheeck plotse.
The bait spray had no depressive effect on thes total parasitization. On
Molokel, in similar large plot mango %ests, & btait spray containing 8 pounds
of 25 per cont parathion wettable powdsr per acxe, gave 96 to 99 por cent
control of a somsvhat heavier initial oriental fruit fly infestation.

c



The large scale experiment on the Hamakua coast of Hawaii continues %o
indicate that the apnihilation of the oriental fruit fly male population by
means of poisoned methyl ougenol feeding stations will greatly reduce fruit
infestations if a large emough aree is Yreated. The reductions ware egpacially
good at sampling stations at locations from 700 to 1500 feet clevations where
the reductions ranged £rom 61 to 100 per cemt in the latest guava orope The
promising results obtained with this uniqus method of control have suggestsd
the need for a test in a location wheore the entire infested area can be treated
with the poisoned feeding stations, and other tests wvhere the effsct of male
annihilation is supplemsnted with the use of femsle lures or spot applications
of a tait spray to remove at least a part of the ferale population. Under
theae conditions, it is possible that entirely satisfactory reductions in
oriental fruit fly infestations can be achieved.

A 75 per cent DDT wettable pouder rotained its residual effectiveness on
various screens and surfaces for 6 months. Tests were made with a numbey of
different insscticides to find the most effective material for treating the
walls of packing rooms where fruit is packed for shipment to the mainland
after fumigation. ‘

A rapid spot method of testing potential fruit fly atiractants in the
olfactometer has been developed. Among 320 comp unds and essential oils
gereened by this method, 32 were attractive to the oriental fruit fly, and
12 were attractive to the Maditerranean fruit £fly. Further study of these
ngliilge‘iie needad before the limits of their possible usefulness can be
ea 8 .

Gommodity Treatmenis.~-In screening tests of fumigants, normal hexyl, heplyl
and octyl iodides killed 95 per cent of both eggs and laxvas of the oriental
fruit fly at dosages of 3 milligrams psr liter. Ethyl chlozoformate killed
95% of the eggs at a dosage of 7.3 milligrams per liter but it was ineffective
against ths larvas.

There was little or no post-fumigation effect of ethylene dibromlde
when subsequent conditions were favorable for ths development of larvae
hatehing from fumigated eggs. However, ths somswhat greatex mortality of
larvas hatching from fumigated eggs when subsequent developmental conditions
were not favorable indicated that they may be somewhat loss vigorous than
thoge coming from untreated eggse

In small chamber studies with papayas wrappsd and packed for shipment
and then sealed in cardboard cartoms before fumigation with eihylene dibromids,
the last survivors were recorded at a dosage of 7/16 pound per 1000 cubie
foot for 2 hours at 70° Fo In two large chamber tests at a dosage of 3/4
pound of ethylene dibromids per 1000 cubic feet for 3 hours at 70° F. there
were no survivors in 4480 papeyas containing approximately 20,017 immature
fruit f1ies. Analyges indicated that about 90 per cent ob tho gas vas lost
through sorption in the large chember tests. Recoveries of only 0.8 to 1ld4
of ethylene dibromide per liter inside the cartons after 3 hours
indicated that comparatively low concentrations will produce complete kill.

é




In tests with the Medite:ranean frulit fly in papayas, survivers were

recordsd only at dosages of 1 to 4 milligrams psr liter. Results of ethylene
chlorobromide fumigation tests on paked frults infested by the oriental fruit
fly were about the sams as those obtaired with sthylens dibromids.

T4

Le Do Christenscn, Entomologist in Chavge
Investigations of Fruit Flies in Bawmiii
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