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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
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COMMODITY TREATMENTS, Work Project I-o-5 = J. W, Balock, Project Leader

I-o-5 COMMODITY TREATMENTS FOR THE ORIENTAL FRUIT FLY
Line Project I-o-5-1

.1 Vapor-heat sterilization at 116° F.

A oomplete mortality regression curve has been established at this temperature
using an 8 hour paturated approach psriod, Further work at 110° F. will bs con-
fined to: (1) Determining the mortality ourve under the shortest approach curve
that can be obtained in commercial rooms. This would permit vapor-heat rooms to
operate at full capacity and result in a saving of time, At the present time
there is only one commercial vapor-heat room in operation in the territory, that
of J, J. Holzman and from available data it 1s estimated that this room has a -
heating oapacity to meet a 4 hour approach pericd. It is doubtful vhether a
ghorter approach would ba possible, especially with full loads, It would appsar
logical on the basis of a complete regression line using a 4 hour conditioning
period to set a minimum of 4 hours and a longer periocd for those unable to meet
these requirements. This shortened approach could bse used for all commodities
which tolerate vapor-heat without conditioning at reduced humidity. (2) For
commodities such as papayas, egg plants and cucumbsrs vhich require conditioning
at reduced humidity to prevent injury, present treatment calls for 6 - 8 hour
conditioning period at reduced humidity and in addition an 8 hour approach plus
8 3/4 hours at 110° F, under saturation. Conditioning should ba considered as
part of the approach period, but since this would affect mortality a new curve
should be established employing an 8 hour approach-conditioning curve at reduced
humidity followed by a holding pericd at 110° F.

2 Vapor-heat quick run=-up.

The objeet here is to shorten treatment time under vapor-heat by eliminating the
holding period at 110° P, This is accomplished by running the fruit temperature.
as rapidly as possible under a wide heat differential, Vapor mixture is maintained
at 120° to 121° F, and mortalities determined at 1° intervals between 111° F, and
120° F, Treatment is stopped as soon as the fruit reaches the desirsd level. To
Gotermine the effect on mortality of a conditioning period preceding quiek run-up,
toste reported in this report were conducted using

il) Quick run-up without conditioning

2) Quick run-up precedsd by 6 hour conditioning at redueed

humidity (40-50% R, H,) and air temperature of 110° P,

Twenty-five experiments were conducted under each of the above procedures. The
data are presented in Table 1 and in Fig, 1
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Zable 1

@’* Mortality of D, dorsalig eggs and larvae in rips ricld--imfested papayas exposed
: to vapor-heat quick run-up in saturated atmosphere of 120° F, with and without

conditioning for 6 hours at 40-50% R, H, and 110° F, (Expts. 60-98)

CONDITIONED HON-CONDITIONED

temp, No, Est, No, of Mort. No, Est. No, of Mort,
I°F.  Froits Pop. _sury. Deccont Eeebit | Exuils Pop. _sury. Pereent Probit

111 75 3370 887 73.68 5,63 145 2570 400 8L.44
112 131 4490 1098  75.55 5,69 215 7069 1087  84.62
13 80 107, 145 86.50 6,10 290 5867 47  91.83
11 126 4998 318 93,64, 6,52 280 8537 6 92.1%
115 70 81 7 992 7.38 280 5604 115 97.95
116 180 3610 107 97.04 6,88 430 14327 17 99.88
117 25 15658 13  99.92 3,16 290 5651 5 99,91

2

8.72

o o
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118 550 6818 L 99.9% 230 8625 0 100,00
119 610 8131 1 99.988 750 8131 0 100.00
120 70 916

2,078 48,960 3,040 67,299

Line Project I=0=5-2

Five experiments were conducted at temperatures from 32° F, %o 36° F,

Expoviment ) - Fleld-=infested pineapples wsre used. These were hybrid fruits
obtained from P, R, I, expsrimental farm at Wahiawa,

-Ighle 2
Mo:o'tality of D, dorgalis eggs vhen removed from pineapple afier refrigeratiom at
34° P,
No. Exposure No. of No. Percent
Eruits  _(days) 0828, Hateh Mortality
& 2 405 62 84.73
4 4 12,2 74 94,04
4 . 6 1028 29 97.18
4 8 695 0 100,00
3 Control 1338 216 83,86

Exporimsnt, 2 - Pineapple fruits were obtalned from the sams location as in
experiment 1 (Fields 3-A4 and 10). The fruits were very rips and souring.
Frults held at 34° F. Eggs removed by separating and examining each indi-
vidual eye of the fruit, Iggs were incubated by holding on moist blackened
filter paper.
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Table 3
Mortality of D, dorgali: eggs im pineapple after holding at 34° F,

No. Exposure No, of No, Percent
fruits  _(days) = _esgs.  Hateh ~Jortality
4 8 558 4 99,28
L 5 i78 0 100,00
L 10 591 2 99,66
4 12 340 4 98,82
4 13 611 1 99.84
Exporiment 3 - Field infested papayas were used. Holding temperaturs was 35° F,

2 1°, Fruits were held in trays over sand to determine mortality.

Igble 4
Mortality of D, dorsalis in field infested papayas held at 35° F,
No, of Exposure Estimated No, Percent
Fruits _.(davs) = pomulation Survivors Mortality
140 71/ 2500 0 100

28 0 {control) 500 500 -—

1/ Experiment terminated due to refrigeration breakdown

Wt—‘* = Fleld infested guavas were used. Holding temperature was
32° F, 21.5°, Fruits held in trays over sand to determine mortality,

Iable 5

Mortality of D, dorsalis in f£leld infested guavas held at 32° F, £ 1,50,

. No, of Exposwre  Estimated No, Percent
Fruits .(days)  popwlation Sucvivorg Mortality

80 3 517 117 77.37

80 4 517 45 91.29

80 5 5.7 21 95.94

80 6 5.7 2 99,61

80 7 517 1 . 99.81

80 8 5.7 o 100,00

80 9 57 e 100,00

80 10 a7 0 100,00

80 11 517 0 100,00

80 12 517 0 100,00

160 0 (control) 1034 1034 coren
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mxﬁm -~ Field infested mangoes vere used., Holdlng temperature was
34° P, 2 19, Fruits were held in trays over sand to determine mortality.

« Table 6
Mortality of D, dorsalis 4ia field infested mangoes held a% 34°21°F,
No, of Exposure Estimated No. of Percent
Pruits _(days)  population Survivers Mertalliy
60 1 54 5 20.74
60 2 54 13 75.93
60 3 54 8 85.19
60 A 54 0 100,00
60 5 54 3 9.4k,
60 (] 54 0 100.00
60 7 54 0 100,00
60 8 54, 0 100,00
60 9 54, 0 100,00
60 10 54, (] 100,00
120 9 (control)107 107 —

The data in the foregoing five low temperature experimsnts are very fragmentary and
no conclusions should be drawn. However, it appears that at least for fresh pine-
apple low tempesrature sterilization offers little hope, Dorsalia eggs from
pineapple refrigerated at 34° F. hatched after an exposure of 13 days at this
temparature, According to Mr. Kazanteno, one of the amall producers interested in
shipping fresh fruit, pineapple would not toleraie such treatment. '

Four reefer boxes have been purchased as surplus from the Navy and are now being
set up at the Dole 3t, laboratory, This will enable the lmmediate acceleration of
the low temperature line project.

Line Project I~0=5=3

Experiments with methyl bromide have basen confined mostly to develop satisfactory
mortality curves for Vapda Joaguim and pineapple, Much of the data obtained has
been scattered through weskly progress reports and memorandums, It would be
desirable to have this information consolidated so that we can have a clearer pic-
ture of vhat has been done and what yet remains to be done, and this has been dome
below,

a) Yanda Joaquip - As a result of finding eggs of D, dorsalis on vanda hlooms,
the shipment of these blooms was restricted by quarantine on March 23rd, and fumi-
gation studies with mothyl bromide were started immsdiately to develop a satisfactory
treatment. Assistance in these studies was furnished by the Hawail Agriculture
Experiment Station and the Territorial Board of Agriculture and Foresiry as well as
the entire laboratory staff. Because it was impossible %o obtain naturally infested
vandas in any quantity, approximately 15,000 vanda blossoms were hand innoculated
with eggs of D, dorgalis and fumigated. The infestation was made by making a
transverse slit in the upper part of the column just back of the anthers and insert-

o ing 2 oggs in each bloom, Infested blooms were held 24 - 36 hours before fumigation

Gm to allow the eggs to hatch, Mortality determinations were made by examination of
the flovers under a binocular microscope 48 hours after fumigation to allow for any
delay in killing action,
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. It has been observed that most of the oviposition in vandas occurs on the surface
@M of the petals, and very rarely in the column vhich is the most fleshy part of the
bloom, For this reason in most cases eggs would be almost entirely nalted if
naturally infested blooms were fumigated. For this reason eggs obtained from field
collected flies using the orange skin technique vere fumigated in open petri diehes
;.md with ink-dyed filter paper, The results are presented in Tables 7 and 8 and
ig. 2

Isble 7

Mortality of eggs and larvae of D, dorsalis in Yanda Joaguim blooms artifiocially
infested and fumigated with methyl btromide at 2 1bs, per 1000 ou, £t, at atmos-
pheric pressure and at room temperatures from 23 to 27° C,

Percentty

Hours Eggs & larvae Sur-
Expogure _fumizated = yivals Mopteljty  Brobit
23 132 94,36 6.9
% 24@ 27 93.88 7.28
1F 2880 3 99.90 8,09
2 10080 2 99,98 8.54
2% 1800 0 100,00
2 3/4 1620 0 100,00
3 1200 0 100,00
4 2 0 100,00
5 0 100,00

1/ Wo allowance for mortality in unfumigated controls,

Zable 8

Mortality of D, _dorsslis eggs fumigated with methyl bromide at 2 lbs, per 1000 cu, f£t.
in open petri dishss,

No, eggs No, eggs Pereont
Biposure fumisated batehips Moptaelity Probit
30 min, 6639 2993 54,92 5.12
45 min, 3950 1746 56,24, 5.16
1 hour 5000 904 84,68 6,02
1} hours 6699 0 100,00
2 0 11226 0 100,00
2 " 4945 0 100,00
3 n 1316 0 100,00
4 @ 1795 0 100,00
5 =n 1825 0 100,00

44335

W Resistance to fumigation seemed to increase with ege. Eggs 3 to 5 hours old were
' much more susceptive than 24 hour old eggs in a limited number of tests where such
comparisons were made.
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Ap a result of the foregoing tests récomandationa were made establishing a
24 hour fumigation at 2 lbs, of methyl bromide per 1000 cu, £t, for Yanda blooms
moving under quarantine,

b) P ple -~ Movement of pineapple was restricted by quarantine in the spring
of 1948 a:tter discovery of oggs and the reering of dorgaiis in badly decomposed
pineapple by lir, Fullavey of the Board of Agriculture and Ferasiry,

Preliminary tests wlth mothyl bromide showed that pineapple would tolerate an ex-
posure of 7 hours at 2 lbs per 1000 cu, £t. without serious damage, Mortality
studies vere slow and difficull because of the low infestation in pineapple. At
first it vas necessary to resort to the laborious process of caging individual
pinsapples in the fleld with fisld collected flies to obtain oviposition, In many
cases the infestation obtained in this manner was very light and the method was
finally discontinued, Later field-infested fruits were fumigated following an
observation in the P, R, 1, expsrimental plots at P. R, I, that high infestation
developad in pineapples in the vicinity of fruits that were fermenting actively as
a result of the crouns baing cut off. These were nom-commercial hybrid fruitas,
Pineapples infested by both means wers used in a serles of fumigation tests at the
2 1b, per 1000 cu, £t. dosage. Following fumigation the shells were cut from pine~-
apple and the eggs removed by breasking and examining each individual eye and
transferring the eggs to maist blackened filter paper im stender dishes for hatch,
This method was used instead of the usual procedure of holding over sand since
complete larvae development in whole pineapple has never bsen observed, The other
alternative would have boen to remove the skin and hold over sand to determine
survival since complets development from egg to mature larvae oscurs when the
fruit is so handled,

Mortality date are presented im tables 9 - 11 and in Fig. 3

Table 9
Mortelity of D, _dorsalis eggs in pineapples infested in the fleld by caging amd
fumigated at the rate of 2 lbs. per 1000 cu, f£t. (Expts, 15 = 26)

; —Percent‘v

Hours No, of " No, of No. Percent portality
Bumignted Exults _eggs.  halch  Morislity  corxvected  Erobik
1 15 462 48 89,61 79,75 5.83

2 28 574, 2 99.65 99.32 .47
3 30 1045 l 99.90 99,86 7.99
4 16 222 0 100,00 100,00 e
89 2,303
1/ Corrected for natural mortality in controls.
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Zable 10
Mortality of D, dorsalia oggs in field infested pineapple fumigated with methyl

tromide at 2 1bs, per 1000 ou, ft. (Expts, 27 - 35) /
~Taroont?’
Hours No, of No, of No. Percent mortality
Fumigated fruits  _esgs  hatoh portality  gorvected Probit
3 34 1315 48 96.35 87,06 6.13
4 23 1564 k) § 98,02 97.60 6,98
5. 10 1993 0 100,00 100,00
g_ 10 1307 g :11.38'38 100,00
. o . 100,00
113 %5%
Y/ Gorrected for natural mortality in controls (Abott's formula).

During the latter part of February of this year, Dr. Anderson of the Pinsapple
Research Institute reported a high infestation of dorselig in pineapple at the
ahiava Station in one of thoir experimental plots, The report was unusual in
that well-developed larvas were found slive in approximately 7 percent of nearly
300 pineapples. This plot vas located in the vicinity of Dr, Collins' plote
previously mentioned uhere unusually high adult populations had been attraocted
to actively fermenting pineapples., All previous observations had showm that
larvae died very soon after hatching, Full growm 3rd instar larvae had been
observed on ons occasion in sound hybrid frult by Dr, Linferd. These fruits
vere much drier than Cayenne and had much larger intercellular spaces, With
this discaovery the problem of sterilizing pinsapple was no longer restricted
to eggs but should include imformation on the effect on larvae although such
infostations are very unusual, It 4is impoasible to determine larva infesta~
tion in pineapple without cutting and since larval infestation ocours very ‘
rarely, pineapples were infested artificially with 3rd instar larvae by insert~
ing them in a amall wedge shaped plug about 1-2 inches deep and about 1'1/2
inches in diamster and sealing the cut with paraffin, The plug was punstured
6 to 8 times with a nsedle to similate egg punctures, but these closed up
immediately with juics, Four plugs containing 25 larvae each were f{irat tried,
but later only 1 plug per fruit wvas used to facilitate sealing and handling.
The results are presented in Table 11, and Fig. 3.

Table 11, ‘
Mortality of 3rd imstar D, dorgelig larvas in pineapples artificially infested by
the plug method and ted with mothyl bromide at 2 lbs, per 1000 cu, ft, at
temperatures of 25 to C. (Expts. 81 - 89)
Hours No, of Ho, of No. Ro. Percent )
Supdgated Sxuita laryep pupsting £lies _morfallty Erobit
"g 50 2357 73 6 96,90 6.87
35 1135 10 24 30ptus 9,12 7.37
6 15 669 3 0 99,56 7.62
7 264 10242 3 0 99.97 8.43
Ooqtrols 60 1970 226 21 « 7opius 88,53 _
- Potede - 34. .- 14,403 :
(fumigated) )
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As shown in the preceding tables D, dorsalis eggs in.pineapple survived 1 to 4
hours of fumigation with methyl kromide at a dosage of 2 1lbs, per 1000 cu. £%,
Mortality was complete at 5, 6, & 7 hours, Where pinsapples were artificislly
imnoculated with 3rd instey larvas by the plug msthod, 3 larvae out of 10,242
gurvived and pupated but did emerge as adults afier fumigation with msthyl two-
mide for 7 hours at the 2 1b, dosage., . ,

Line Project I-o-3-4 Io test ne

Reported injury to vanda orchids as the result of methyl bromide fumigation led
%o search for substitute fumigants. The aim is to screen as many fumigants as
possible to determine their possible valus for commodity troatments. Small cham-
bers for pilot testing will be used since some of -the materials are avallable
only in small amounts, Tests will imvolve mortality in host fruits as well as
tolerance to commodities. A few materials heretofore not tried against dorsalis
were tested in 4 small chambers 24" = 24" x 30" loamed to us by the Pineapple
Research Institute. The chambers were equipped with small fans for oirculation
of air btut no provision was mads for cogt?olling temperature which for the 5
tests here reported varicd from 80 - 83" F, Materials tested were Chloropicrin
and Niran (1iquid parathion 94% pwre); but plans have been made to test others
as they become available, In the following tables dosage is expressed as pounds
per 1000 cu, £t. unless othervise stated. Population estimates are based on
puparial counts from unfumigated control fruits. Field infested kamani mits
were used in these studies. ' i

Test 1 - Chloropleris ~ Exposure 2 howrs
. o "- Percent
Swrvivors lortality
0 100
(4] 100
081 —

- Tast 2 - Hiren - Exposure 2 hours

The small dosages used were measured into emall sholl vials 10 mm x 30 mm by
means of a burette calibrated in 0.1 ml, Vials were immersed in bolling water
for volatilizing the material, but only & small emount was volatilized at the
end of the fumigation period, : ‘

Dosage  Ewp. ms  Ectimated Percent
Lruits  infeghation Survivora Mortality.
0.2 ml. s 637 702 —
0.5 ® 88 637 641 —
1.0 ¢® 88 637 4 6,75
_control 88 637 637 i

Actual amounts used in 10 cu, f‘t.'. cl-xambm"'.

e 8
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Test 4 - Hirap - Exposure 2 hours

Measured Niran from burctte inserted through hole in cork into clmmber6
Niran on heated porcelain crucible of 55 ml. capacity (temp, about 200

) c.).
Volatilization of 0,1 ml, dosage complets, others incomplete,

No, of BEstimated Percent
Dogage fxuita iofestation Survivors Mortality
0.1 ml 75 67 173 75.18
0.3 75 607 68 90,24
0.5 150 1394 22 84,79
1,0 150 1394, 100 92.83
control 150 1394 1394 : ———

Tegt 5 - Nirsn - Exposure 2 hours

Mothod of volatilizing sams as in Experimsnt 4 except that 90 ml, evaporating
dish vas used and heated to 250° C,¥~ with gasoline blow torch,

‘;/ No, Eatimatad Percent
Dosage®  fruits infeptation Survivors Hortelity
0,1l mi, 250 1194 9 99,25
0.2 - 250 1194 _ ‘15 98,78
0.3 250 - 1194 96 91,95

control 250 1194 1194 '

1/ 0.1 nl. dosage volatilization complete, 0,2 & 0,3 ml, dosages|
left blackened residue in dish indicating possible decomposi-
tion.

g

Tegt 6 - liran - Bxposure 2 hours

Heated Niran in amall glass retort over alcohol lamp and alloved fumes to pass off
through tube into the fumigating chamber. Some decomposition occurred as
jndlcated by black rosidus., Difficulty in passing fumes into chamber because of
condensation, :

No. Estirated Porcent
Dosage $xuits - population Suryivors Mortality
0.l mb 150 1309 1613 —
0.2 150 1309 1087 16,96
0.3 15 1309 393 69.98
control 150 1302 1309 o

In the one test condusted with Chloropicrin, complete mortality was recorded in
field-infosted kamani nuts fumigated for 2 hours at 1 1b, and 2 1bs, per 1000 cu,
£t. Results with Niran were variable, depending to a great ‘extent on the method

of volatilization that was employed, Where volatilization was complete, mortalities
of over 99% were recorded at a dosage equivalent to 10 ml, of Niran per 1000 ou, ft.



Line Project I=o=5=5

For ths destrustion o:f.’ dorsalig eggs and la:rvae in commoditics such as flowers
vhere requived tissue psmetration would be slight, it was thought that the use
of dips might be possible.

Four experiments were conducted with the following paterialss
: Juliuvs Hyman #2118 (45% emilsifieble concentrate),
Julius Hyman Octalox (24% #497 emmlsion concentrate), and
Octalone {24% #118 emlsion concentrate).
Al dilutiona vers in water, Field-infested Xapani nuts were used. in all tests.

xggju, Juli.us Hyman #118 457 caulsifiable concentrate diluted
: - 400 vith water at 25° C. for 5 mimutss,

, No. of fruits Estimated - No, of Porceat |
1-400 30 100

contrdl 30

Test 2 - Jul:lua Hynmn #118 &5% emlsﬁiable coneentrate.

' No. of fruits Estﬁm&teﬁ
m c:umm ( AL _.._-.-';

1-800 25 49
-1=2600 25 &9
1-3200 25 - 49
control 25 ' &

Test 3 - Julius Byman Octalox (24% #437 amleion concentrate).

o, of fruite Estimated mo. of Pevcent

Test 4 - Julius Hyman Octaleme (24% #118 emnlaion concentrate)

Vo, of fruits Estﬁmated

1-300 .- 50
1-600 : 20
control 50 .
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The results of the four dlipping tests are very emcouraging although the data are
not extensive, Julius Hyman #118 45% emlsifiable concentrate gave complete kill
of D. dorsalis eggs and larvae in field-infested kamani nuts at a concentration
of 1 - 1600, However, populations were small and further tests should be run

before any conclusions can be made.

Line Project I-o-5-6

.1 Use of high intensity electrons.

Studiss have already bsen started by A. H, Yoomans, H, W, Allen, and D, W, Hamilton
in cooperation with the Elsetronized Chemical Corporation of Brooklyn, N, Y,, to
test killing action of insects by means of the Capasitron, a machine designed to
accelerate electrons, See Reports of September 21 and Octobsr 3 by D, W, Hamilton
and A, H, Yeomans, -

.2 Use of gamma rays

Investigations to determine the effect of gamma rays on D. dorgalig are being con-
ducted in cooperation with Dr, George Burr of the Hawalian Sugar Planters Experiment
Station. The scurce of radiation is radio active cobalt 60 with a half-1ife of

5 years obtained by Dr. Burr from Oak Ridge, Because of aluminum and glass filters
vhieh are filtering out tho Beta rays we are testing a pRhactically pure gamma ray.
The first test with this material was conducted on Augusi 8 at the Hawaiian Sugar
Planters laboratory. Since no information is available on effective intensities,
dosages used were deotermined from work reported by Lea on the effect of X-rays

on Drosophilla eggs. This first preliminary test was run with D._dorgalis egas in
orange skin sections fastened to glass plates with paraffin. [Jrosophills eggs have
bsen reported to be more susceptible to radiation as development progresses. For
this reason dorgalis eggs of 4 different stages of development were used to deter—
mine possibility of differential reaction, Ths gamma ray intensity was conirolled
by varylng the distance of the skin sections from the source. These sections were
arranged in circles around the cobalt tubss so that eggs of four different age
groups were exposed to the same htensity. The results are presented in the
following table: '

Isble 12
The effeoct of exposing a1is eggs of varying ages to gamma ray radiation

for 2 hours.

Distance Intensity Age of No, of eggs No, Parcent
1.4 1000  5-7 hrs, 153 87 56,87
2,0 , 500 n_om 150 65 40,67
2.8 250 L 154 - 99 64.29
4,0 125 a0 132 80 60,61

control .0 noon 147 87 5,18
1.4 1000 10-12 % 35 28 88,57
2,0 500 nown 38 32 94074
2.8 250 nonon 40 i 67,50
4,0 125 # noa 40 10 45,00

control 0 v oeomn 40 28 82,50
1.4 1000 14-16 @ 146 101 69,18
2,0 500 ® wn 206 156 75.73
2,8 2%0 v an 201 131 65,17
4,0 125 v nnm 280 136 48,57

control 0 w nao 267 173 64,79
1,4 1000 20-22 * 87 61 70,11
2,0 500 n nnw 115 90 78,26
2.8 250 w  now 112 60 53,57
4,0 125 = an 102 4, 16

n fnna 97
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The . x'esul‘hs of this, preliminsry besh indicate ¢hat the intensities used were sub-

Agthal, On the bas:ls -of work repbrted by Lea the possibility exists that
&f‘omphila eggs are more resistant to radiation then those of D. dorgalis, oF-

%bat gampe rays ave less offective per Roontgen than X-vays. Dr, Burr plans %o

- .poechack his cobalt measurements after which fmethe&' studies will bs conducted
.a‘b higher intansities. .

:;.‘Ig,'ﬁ_ggf?soject ‘ I~=-o-=-5=-7 - &

. .These studies. were started in November of last year with papayas, Collectiona were

' amade onee or twice a month up to the present, Recently the following commodities

’have ‘boesn added:. tematoes, cudumbers, bell psppers, egg plant, end avocado,” - Other,

,lpotantial export crops will bo added as they bescome available, These studies are:

. yery  dmportant in order %o dotermine the hazard these crops present to sptreading

o the, Orien'ﬁal frult fly to mainland areas. .Sufficient data ave needed to establish
"a gound basis fof estimating popitlations £ruit £ly thet -could enter commerss - -

- frem such sources, Trealment sevérity for all commodities can than be adjusted’ o,

ek 'c;ax*e of any desired level of sscurity. Ths following teble gives the results
;,for‘ papayaa for fruit collections Zrom Nov, 30 1948 wntil Sept 12, 1949: ~

abla 13

“Intensity of _ﬁ,,gg;ggi_l,j,g infestation in matwe green, oneoquax'tei x':lpe, and one-
v;half ripa papa,yas collected dm‘img the perdod Nov, 3, 1948 ¢o Sept, 12, 1969. ‘

No, of
Lxnise
2538
135

75

The above ﬁgures indicate that fmi% £fly Mes%ation is axtremly ngzt in the
‘mature green stage, which is the commercial shipping etage. The data on the 1/4
rips are moY very extensive, but ghoy that ovan &t this stage infesiation is.
psobably very light, Thls would assura a mevgin ef safety for grading since there
‘18 no. elear~cut definition for maturity as each. aucoesaive stage gx'ades gmdually
‘ﬂm;o the next,

A4ne Project T-o=5-8. Invaeti&tibns 4o detern '
R -, ) | . » . uimm -~ ) n

, wojeot with the Havaiﬁ.an Agx'iculttmal kperimant Station.)

. The plan of investigation to date has baen as follows: Oommercial g’ade oommodities :
have baen included for tolerance tests under the follouing line projectss - ‘

Togebel Eg&gum Papayas, tomatoes, bell poppers, I¢alian (Zuceini)
squash, oucumbsra, egg plant, string beans, and avocados yere tested to datemine
tole&‘ance to treatmemt

 Twg=5a3 Mg&:m Vanda _joaquin blooms were tosted to ‘determine- tolerance
%o aJ.l mederials used for mortality determinations,

"l“.



J=0=5~4 Dlps. Vanda_joequlm blooms wers tested for tolerance to all dips
under investigation.

The treatments were planned and executed under the above mentioned line projects,
and the commodities were turned over to Mr, Ernest Akemine for tolerance determina-
tiona . "




STEMARY,

Tyl :rty nine oxpavimanits have heen completed with the vepor-heat qulek run-up
me+hod, T‘J. ve ‘toousand one hunired and eightesn ripe 1 old-infested parayas with an
estimated 2. dorgelis infestaticn of 116,259 eggs ..nd lurvee yere treated by this
mevhod ah ~4Eﬁrn.va:'atu es from 101°% F, 4o 120° P, Fruits vere treated with eand withous
couditionisg Ffor & hours us reduced hunidlty. In the conditioned firulits last sur-
vival ves recorded &t 119° F. where one. survivor wes obtained out of 8 s131
Individuals, In the non-conditioned lot last survival uas recorded at ll’"° F, 5

out of 5,651 individuals, and none at 118, 119 and 120

Low tempereture studies wers conducted at 32, 34, and 35° F. Pive tests were run
with flelé-infaested pineappls, papaya, guave; and mange. At 32° F, mortality was

complete in guava aftor 8 days. At 34° F. eggs in pineapple murvived 13 days ex-
posure a'i. this temperature, One egg hatched cwt of 611 exposed. In mangoes hield

at 34° 7, mortality vas complete in 6 days. At 359 p, payaa gave no survivors
after 7 deys holding.

Approximsetely 15,000 Vanda josouim blooms were artificielly infested with D, dorsalig
and ?umigated Uith rothyl brouwide at the rate of 2 lbs, per 1000 ocu. ft. and sxpe-
sures from 1/2 hour te 5 howrs, 22,891 egges and larvae were involved in these tests.
Tuo survivors were recorded cut of 10,080 individuals exposed for. 2 hours, but none
beyond, Out of 44,335 eggs e:xpcsad in opan patri dishes to the 2 pounds par 1000 cu,
feot dosage survivors were recordsd at 30 minutes, 45 winutes, and 1 hour, but -
boyond these expostres mortaliities were cemplete.

Thirty tests were conducted with methyl bromide and pineapple. These tests involved
fruits naturally infested in the ¥ield, frults iufested by caging with flies, and
fruits artifficielly infested vith third instar larvas by the plug method. Survival
of eggs was recorded from fruits fumigated at the two pound dosage abt exposurses up
to 4 hours but none at 5, 6, zad 7 hours, A total of 9,85 eggs were involved in
these tests. From 14,403 Z.amae fumigated with the plug method 3 lervas survived
and pupated out of 10,242 Pumigated at the seven-hour axposure,

In preliminary fumigation tests wlith Chloropierin and Niran (liquid parathion),
Chloropicrin wes effective at 1 and 2 pounds. Tasts with Niran showed grsat variabi-
lity dus to incomplete volatilization, i .

Juliug Hymen compounds 118 and 497 wers mvest::.vated as dips in the form of emulslons,
Compound 118 - 454 emulsifiabla concentrate showed most promias, and vas effsotive at
a dilution of 1-1600 with water,

The effect of genma vayS egairat L. _dorgalis egge was testod. Intensities of
125 Roentgens to 1,000 Roentgeas wore inaffective.

Rssults froem holding maturas gi2en papayas to determins :?.ndé:c of infestation showed
one larva was obtained from 2,538 {ruits collscted during ths pasi ten months,

Tests to deliermine tolerance cf commodities to vapor-heat indicated that pepayus,
tomatoes, kzll popper and Itelian squash couvld ta treated successfully. Information
on cucumber and egg plant are incouplete, buit showy promlse of tolerating treatment
with proper conditioning.
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LINE PROJECTS
PROJECT I=-o0-5 (Commodity Treatments)
Proposed Line Projects

Investigations to develop mortality - time - temperature curves under
vapor-heat sterilization.

Investigations to develop mortality - time - temperature curves under
low temperatures.

To develop a time = dosage - mortality curve under methyl bromide
fumigation.

To test new and previously untried fumigants for use in commodity
treatments for D, dorsalis.

Investigations of materials as dips for commodity treatments,

Investigations of the application of radiation to commodity treatmsnts,

Investigations to determine infestation indices in commercial grade
fruits and vegetables.

Investigations to determine commodity tolerance to methods of
sterilization under study, and to determine ways and means of improv-
ing tolerance by appropriate pre- or post- fumigation techniques 1f
found necessary. (Cooperative project with the Hawailan Agricultural
Experiment Station)





