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This, the first quarterly report of the Oriental Fruit Fly Investigations,

necessarily covers a period of organization and the coordination of activities

of all agencies engaged in work on the oriental fruit fly. The foundation for

this latter has been laid through the aedium of a uleaorandum of Understanding

among the following agencies:

The Hawaii Agricultural Experiment Station

The Regents of the University of California and the

California Agricultural Experiment Station

The B08rd of Coaaiseioners of Agriculture and Forestry, T. H.

The ?ine8-?ole Research Institute of Havfaii

The Experiment Stetion of the Hawaiian Sugar Planters' Ass'n.

The Bureau of Entomology and Plant Quarantine, Agricultural Research

Administration, United States Deoartment of Agriculture*

The Project has been singularly fortunate in these cooperative arrangements,

which have already demonstrated their value and which %iii, v.ithout a doubt,

continue to do so in an increasing measure.

The cooperation of the v'ashington Bureau must also be recorded at this time,

because it is only through this that the gathering of a competent steff in

such a short time has been achieved.
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The problem of space was an acute one but this has been greatly relieved

through the cooperation of the Adiaini stration of .the University of Hawaii

in ourchasing & large surplus building end aoving it to an appropriate site

near the established fruit fly laboratory.

The Project has also had the advantage of taking over a saall but well

trained staff from the Division of Fruit Fly Investigations, so that actually

three of the projects of the Investigations, namely Commodity Treatments*

Biological Control and Chemical Control, were taken over as going concerns.

All of these projects have been considerably strengthened and their facilities

increased. The two newest projects, naaely Area Control and Ecology-Biology,

are necessarily in an early stage of organization, but even v.lth these t'.ra pro

jects considerable progress has been made in establishing fundamental concepts

and the accumulation of essential preliminary data.

The Personnel Chart as of September 30, 1949? which is attached herevdth,

illustrates the present organization of the Investigations into five major

projects. The Ecology~Biology Project is in two divisions necessitated by

the physical separation of the synecological work on the islands of ifiaui

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

are reoorted on by the division leaders on the pages that follow. The

synecological work bad not been organized to the point where formal division

into line projects was feasible by September 30, and in this case the report is

made on the basis of the working outline which heads the project leader's

report.

These reports follow in the order given below:

Commodity Treatments

Biological Control

Chemical Control

A?ea Control

Ecology-Biology
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BIOLOGICAL CONTROL, Work Project I-o-2 - D. W. Clancy, Project Leader

I-O-2 Biological Control of the Oriental Fruit Ely

lo Reception of Fruit Fly Natural Enemies

Ao Foreiga-JBiipaentSo Australia _ . sixteen shipments were

received during the quarter from Mr. Krauas at Cairns, northern Queensland,
as shown in the following table. This table also includes the emergence from
Shipments 1-2 which arrived in June.

Ship. Date Ho.

Ho. rec'd Puparia
Parasites Reared

Host fruit Species Female Male

AU-1 June 22 1,900 Planchonella sp0

4,000 Solanum

auriculatum

AU-2 June 29 831 Planchonella sp.

266 So auriculatum
334 Endiandra tooram
218 Banana

Opius #2

OpiUB #3

Opius #4

opius m

OpiUB #1

Qplus #2

Opius #4

None

Oplns #6
None

16

33

4
31
16

1

1

23

45
1

22

28

1

1

AU-3 July 2 1,163 Planchonella bd.

S* auriculatum
781 IS. tooram

185 Acjaena

macrocarpa

Opius 0.

Opius #2

Opius §k

pteromalid

None

#6

Opius m

Spalangia

10

24

10

U

4

53

(1)

(1)

(7)

46
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Shipo Date

Ho» ree*d

NO

Host fruit

Parasites Reared

Speoiea l&le

July 6

AU-5 July 9

969

200

619
471

449

So aurioulatuQ

•go tobgaa

Ao maerocarpa

676 So aurioulatuci

363 Eo tooran

AU-6 July 16 193OO PlanohoneHa ap<.

1.722 So auriculatun

AU-7 July 20

tooram

July 23

AU-9 July 30

255 Eo tooram

662

376

273

415

515

243

509

Eo tooran

Ao raerocarpa

373 So aurimilatup

950

177

tooran

naorocorm

Opiua

Opiua

Qpiua

Opiua

Opiua A

iua ;/3

#4

Opiua $5

Dirt

19
27
1

27

19

30

24

1

4

24
86

1

12

7

12

8

39

3
3
12

10

5
20

3
8

1

3
20

1

Opiua ,v7
11

6

(3)

(1)

(2)

(7)

29

25
2

33-

19

13
9

1

1

14

2

.32

52

23

41
9

6

23
1

2

4
9

3
12

11

4
7

2

2

9

4



Shlpo Oats

ree'd

Hoc

PaporSa

Parasites Reared

Hoot fguit Spades Pamle ' ' Male

AU-1O Augo 7

AD-12

31

Septo 4

337

252

545

244
263

654

sp«

233

867

203

Aug. 13 1,438

809

422

182

24 lo13O E

229 A

S« qyiculutum

go toogan

auricnlattm

aaoaroeargx

1,753 Baaaaa

238
130

35

134

Ao aacroearm

Ao taacrooorpa

Banana

//2

OpcLcs

Nose

ptorooaXid

#4

5

3
1

12

a

5
2

1

72

1

U

(3)

(5)

(1)

(1)

(6)

(4)

(13)
tt)

3
4
1

1

8

1

1

38

8

2

1

73

2

5
6

(4)

Nona

Nona

Nona

None

Qp*oa$>
Oplna #6

Ooiua #5

Quits m

Qpijig jp7

Ouiua ?r3

Opiiaa #2

45

19

1

3
56

3

(1)

36
7

7

31
2

(6)

^



Shipo Date No»

Hoo reo'd Puraria

AU-4.5 Septo

AU=»16 Septe

7 103

441
171

123

1,163

10 416

1,116

273

AU-17 Septo U 90S

500

600

159

233

149

1,135

AU-13 Sept. 17 101

138

258

154

142

Parasites Reared

Heat fruit Species Fenale i&le

So auriculatnm

1° tooram

(Babinda0 «*•<

k° maorocarpa

Ee tooram

(BabindaP Qdo)

Tuabinda, Qdo)

CalonhvlliTO

§.« aurioulataan

Eo tooram

Eo tooram

TBabinda,) Qdo)
Ao mcrocarpa

A« aorocagpa

gagraea

ageana

(Cairnsp Qdo)

Ee tooram

So tooram

TBabinda, QdO
Ao

A» aacrooarpa

Calophyllum

Nona

Hone

Qpius £%

Hone

Uono

Dirhinus

Opiua j/S
Dirhinua

(ajar Bsoral, Qdo) Opius fit

cambonsana

Dirbimas

Hone

Qpius #2(1)

3
1

31

47

257

(1)

1

19

63
189

2

54

83

12

1
3
12

1

6

2

23

6

7

14

43

1

2

(1)

(4)

(1)

(30)

(4)

9

39
57

4

1

11

1

1

2

1

9

9

2

1

9

39

3
1



Ship» Date

reo'd

Noe

Puparia ffost fruit

Parasites Reaped

Sneeiea Male.

AU-18 Septo 17 90

94. Carambola

(Cairns) pteromalids (6)

Totals:

18 Shipoents 41*653 1,541 (HO) 1,311

light species of Opius oro listed above on the basis of host association^

but a recent exainiaation of dead apeoiaons indioates that sore revision will

be necessaryo For example* 2 separate species are included trader Opius frl

(la and 1b, toe latter,.:however, in very snail numbers)g Opitta ffZ and }f? are the
saineu Ojdjg, 0 appears to be identical with ({lb and 86 yith #lao Several spsoioens

were also found union are obviously different from those listed aboveo ALtliough

still open to revision \fith further stcdy9 uo now have about 10 different Opine

from 1die Australian material^ cost or all of iriiieh are probably undeeeribsd. Hie

Dirhinusa Stalanpian and ptoromalids have not yet been identifiedo

tea Hardy reports as follows concerning toe adult flies reared from

these shipmentso Most of them are now species assigned manuscript names pending

final description..

Daous tryoni Frogg« ex cararibola

Dagqs nuscae Tryoh ex banana

JDacuB krauasi (VS>) ex Solamm axiriotilatum
Dacus acmanao (IIS) ex Aeaena aacroearm
Daous laticoudatua (IS) ex Planqhonella ape
Qacua sp« (?) probably newj, ex TSadiaadrf

Dacus sp* near tryoni ex Biggaea cambogeana

Asiadacua no sp« ex CalophgLluai Jaogjiylljaa s

Daous, toauggi is the Australian "dorsalis" of literature, and has

been reared only from specios of Solanumo It will be noted that 6 species of
Daoua uero roared from 8 different kinds of fruit - a remarkable example of

specifieity unlilsd that of cost fruit flies° The parasites lopiua) are sooetdiat
less specific than their hosts*

Bo Foreign ffhlTfflants» Africa — — The first 2 shipments of adult
parasites from ?3atal Province,, Union of South Africa via Hoboken0 JSea Jersey,

(second quarter's report,, page 22) have nou been identified. There were 3 species
of Opius - 0o humilia Silv. and 2 undoscribad species - also Tetraatiohna
giffardinnua Silv* which already occurs heroo Those uero obtained froa infosted
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cucunbers and Chrysopbylltm sp<> at Pietormritaburg and i3shotfep rospactivelyo

tbssrso KcGough and Slrinner then moved north to Kenyap British East Africa,,

uhere the following 6 shipments uoro nade during tho quartero These
Nairobi and vicinity unless otherwise indicated belotfo

Shipo Date Noo

Noo rae'd Ponorla

Parasites Roared
Hoai; ftnil't

AF-3 Septo U 14*094 Olea

507

929

40

138

Sept. 19

893

AP-6 Sspt« 25

AF-7 Septo 23

Septo 30 60720

6 Shipaonts 59e821

oultivatod cucurbits
(Mairobi)

cultivated cucurbits

(lloabasa)

oucumbeyo

bitter gourd

(?
Strychnos

Strychnos spo

AF-5 Septo 25 11,900 Cgga

oultivatod cucurbits

cultivated cucurbits

Exposed to Dirhinua)

Roared Hobokan,

Tetrastjchoo

Dirhinus
Sualannia.

Hone

To-tmatiohua

Totrastichuo

Ptorooalid

118

9
(63

(201

(2

(1)
)

58

5

cultivated cucurbits Opiua £2

339

2

Tetraatichua

Totrastichua

Opiua ffl

Qi ^2

a)

(389)

295

Totraotichus

Pirhioua

929

3 10

(197)
(212)
(27)

from Nairobi

Beared Bbboken, NoJo

esco Olea chrygoBhyl3a
from IJairobi

Oloa ohrysophylla
cultivated cucurbits

//I (800 aUve9 lp150 sent)

//I (700 alive, 1,200 sent)

mce inconplote)

5,003

29
705
472

2

1

Totrastichus

Dirhinus

Ftorooalid



Ihe puparia from wild oiivosp .OJga, chrraqpfagiUa., produced
and 2 speoioo of &£»igg« Those aro both vory snallj, blackish parasites

to separata uith the naked eye, and were therefore listed together as
We havo tentatively identified them aa 0. dacicida Sibv» and go afyieanus Ssopo

Shipments 6 and 7 contained adults of both species reared at Hoboken, 3« J« by To Ro
Gardner and forwarded to Honolulu- !

She cucurbit tutorial produced an Opiuo as yot unidentified (#2), a

Totraatichus (probably Kiffar^^^wis) B a Ijirhinug. and a SmlflnElao She enorging
flies are no doubt mostly J&eus. ciliatus, Lv. Ho adult flies uere reared froii the
Ifarburfiia or Stnrohnos puparia but additional shipments of theoo species are
expected later one

Co Foreifsa Shimsnts* India - - Only 4 adult flieo have
3 TH hit 6

y

from tliQ first 3 TtyH^^ shipments containing 3j0060O puparia from Beyberio

(see second quartor'p report, pogo 23) • Eiese Iiavo been ideatifiod by Dr« Ilardy
as probably Staurella no sp» Attests to break the diapause by exposure to low

temperatures and Booking in uater Iiave othoruioe been unsuccessful* Recent

diosootions have shoim9 howeverp that iaoot of the puparia are still alive and nay
therefore yet give omorgoncoo

IiLUii&hotj)

tables

Seven oore shipments uere received froo llassroo Blanch! and Novell at

in northern Indiap during oho quarter, ao olioun in the following

Snipe Date

Hoo roe'd

IIOo

PuTxaria Host fruit

Parasites Beared

Stsecies Mala

29

195
730

1-10 Sept. 26 360

760

19*4337 Shit

Guam

X»5 Septo 6 3PO5O Guava

1-6 Septo 12 3,957 Guava

Sept. 15 4»451 Guava

OpiugrXl

Sopto 15 7J0 Guava

30 Manrjo

1-9 Sopto 19 660 Goava

Opius £1
Opiua r/2

None

Hone

llango

lilsed cucurbits

Qplua ML
Cyaipids

llixod cucurbits Ifono

108

7

193
7

2

147

1

29

1

3

1

(4)

64
3

1

69
2

61

13
1

1

3

481 (4) 222



The euava and cucurbit :.:>atarial ms colloetoa at Sareilly Ik tfce lousr

p area (olovo 900 £t»)$ tho mngo collections oaixj fron tho vicinity of
Ranildieto Oro Hardy adyisos that about 90 porcont of tho flios fron f^uava cure

Daoua aonatus (Saundo)p about 10- poroent aro typical Do doroalis, and 3 speotaetoa
were found of an apparently new spocios near ineiausulalkojoThose have produced
3 species of Opiua which wo have teatativoly iOontificd ao inc3m(<;l)j, lomdloaudatoa
C//2), ana porsuloatus(y3)° About 95 porcont of those trero&nius ;{1 (3fl2|§i?) as
noted aboveo Thoro vote also U Spalangia and 2 cynipids, as yot unidentified.

Tho mango colloctions yieldod only Dacus dorgalia and 7 adults of

Qpjuq //4, which appears to be tho sane as Opina #2 ox quava (^on/ylcaudatus?) •
Fron iie mixed cucurbit material we roared numerous D»> ouourbitae. (also a feu
Do gonatus and D« dorsalio t&ich may have been accidental inclusions) and 4 males
of Opiua #59 idiich also closely resembles fonflicaudatus and way be identical uith

#2 and //4«

Do Foreign Shignents^ China - - .Arrangenonto have been nado

through Prof• H« S« Smith of the University of California to receive oatorial

collected by Mr* Jo L» Gressitt and associates in China» The University is

financing this votk as part of thoir contribution to tho biological control

project*. Exploration is undor the Janodiabo direction of life Grossitt at Canton9

assisted by Mr» Tsing«cliao Maa on Foroooa and ltr« Chion-chi \h\ near CliuncjMns in

the interioro

The first 5 shipments arrived i'rea 1-Ir» Vaa on Formosa during

us listod belotr«

I!o«

Date

roe'd

Ifo.

Puparia

Parasites Itoarod

Host fruit Species _ Fooalo:

F-J.

F-2

F-3

F-4

F-5

Augo 11

Augo IS

-lUgo 24

Augo 25

Augo 29

50

140

47

156

79

Eugenia

n

n

n

n

.lavanica

n

a

n

»

Oiodus foroosanug

n n

11 n

n n

Opius fletohorK

4

a

6

2

4

Totalt

5 i 472 10 14
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Due apparently to low field populations, those puparia uoro obtained

froD infostod fruits of the wax Jambo» Eugenia jjavanlpa» which had boon or.xjsod to

field-collected Qgtug fonoosonoa in the inseo&rye The adult poraoitoa vraro
eollaoted fraa fallen fruits on tho ground and by sweeping tho nearby vegetation*
Tho puparia uore then shipped via air mil in snail* inter pine-^root baotos

ouolosod In soaled oloth bags Inoido heavy Timlin envelopes, as described by

Grosaitt and.Flanders (JouTo locaxc Sato 1949* 42(l)sl5O)e Tho enorginc flios
have all been identified ao Uacus doronlin by Dro Hardyo

Ij» Foroicatx ffliiy^^ta. S^ir^1^ •• — On July 26P wo received 125
puparia of Daons oohrosiaa JSallo idiioh hod beon oolleoted by IIr« Ii« lie Rose

of the U© S* i^urw^11 n? ^vft*ffr">Tngy and Flont Quarantine froci fruits of

r>ftyii<iiniwnai8 on Mount Fopaschaiio Previous arrangoBonts had been oade

g Dro C. L« iiitohie and I-lro K» L« llaohler of tho Uonolulu offioo, \iio

advise that this is a now hoot and geographical record for £>• oehroaiaoo Sight

adults (3 fondles) of an Qpfos. closely rosambline Ignrdcaudatua, isouod froa
these pupariae

2o Biological Studioo of Introduced Fruit Fly natural

This 1^ma project includes such tosting9 ftKpYrtvwtol brcodinc» and

life history studies of tho introduced spooieo as nay be necessary or desirable

for their eoapleto utilisation in the biological control procracu

frco Auotr^l^ff «- — The following table will

summarize tho 74 separate exparlEental parositlsation tests co::ploted during

the quarter in an attonpt to propagate the Australian Qpiua listed under lino

projeot 1« A nunbor of additional tests are still underway and will bo reported

next quartoTo

0
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BREEDING AUSTRALIA!! OPIUS

Ho© Parasites
Host/

No.

Puparia
5V»tal Plian Total Baxasitss

No,

Tests

Succesi

15 268(152$) Guava* roseapple0 Surinam 6,,77O
oherry, straufoarry guava<,

nock orange,, nto applep

passion

tanato^

teg PJanohonalla sp«)

bitter selonj string

Sqlonim pseudocapsicum

12 553(339$) Guavas rosoapplo0 surinan 5»341
stravberry

nook orangec ate appX0o

Eugenia dopbayin caraabolae

4 11(89)

p9 gs

arar D3d3a(Co capjtata)

Guavap mtes.pplep Solonum

■DeCTi^ooftpsic111^o agar J
(Co oaoitata)

610

8 157(72$) Guava, rooeapplo,, Surinam
cherry0 straubdrry

nook

p bitter p

agar nedia(Dc dorsalis)

1,773 D. doroalis

313 Do oaourbitae

299 C« oaoitata

2P974 3» dorsalio
25 £0 car&tata

3 Dp cucugbitae

459 Bo dorsalie

39 fio capitata

1OOO7 Dc dorsalie

29 Q« ouourbitaa

711 0« Ionp[ioaudatu8

134 Oo "
112 Oo

fletohari

4

itfQpiiM #3 1
29 0* lonreicaudatug



BREEDING TESTS. AUSTRALIAN QPIUS

Noo

Sneeioa Tested Tests

Parasites

Used Host Fruits

Noo

Puparia

Recovered Total Flies Reared

Tests

Succesi

Total Parasites Beared ful

teg Solanum
auriculatum)

vox

macrocaraa)

8 211(59$) Gaava, roaeapple, strau«

berry gaava( nook orange^

mtc apple« fig, tomatop

bitter nelonp string bean,

27 442(239$) p roaeapplop ourinan

cherry0 rate apple, Eugenia

doeabeyip tonatop bitter

E©lons steins beanp peachp

Solanwn pseudocapsicum

61(33$) Guavap roseapple, Surinam
strawberry

tcqwatii

1,399

1O9(57§§) Guavap roseapplep
kaaanip bitter

string bean

apple

2,077 U° dorsalis

81 g» cucflrbitae 528

130 fi.
57 fi« Dersulpatug

Do doraalia

121 g° oucurbitae

112 C. cantata

Ipl58 fi.

143 fi" flSfrsulcatua

74 0. fJt.etohoTi

1,129 Q. doj^aj^a 1$»
2 S» oucurbitae 520 fie

3 fie ttaran?.eatua

720

25

San» parasites used in successive tests until they died; based on test records rather than individual parasites
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These tests vjero conducted in large lantern globe and Gallon also

mayonnaise jar units, and in 2 x 2 ft* cloth covered outdoor cages, using a

vide variety of fruits infested uith larvae of Dacus doraalis, 0? encnrbitae»

and Ceratitis capitatao The parasites were transferred to successive units

after 2-5 day exposure periods° It was found that natural parasitiaation in

guava's could be largely eliminated by picking than at the green-ripe stage before

most of the fly eggs hod hatched,, but ws now also expose thon to field-collected

flies in cages before use because of recent general decline in fruit fly

infestation* It has become increasingly difficult to obtain heavily infested

fruits reasonably free from natural porasitisationo

The Australian Qb4E£ are obviously illKidaptcd as parasites of the

local fruit flies» Oviposition was very limited, mating was observed on only

2 or 3 occasions, and even the aales emerged in cooparativGly snail numbers <>

line biggest obstacle \na mating- The males of moot species shovrod little

interest in the opposite sex and evon uhen copulation uas attempted thoy irare

generally repulsed by the females« Various nethods ware tried without success..

These included the use of larger outdoor cages under more natural conditions, the

introduction of nouly emerged fooales with active males and vice versa, placing

the breeding jars in direct sunlights, cooling the females to imuobiliao than and

then introducing active males, etco Hie next step is field liberation in the hope

that they nay "toko" in nature where thoy have failed &n the laboratory <•
«

The Australian Dirhinus. Spalanrdan and. ptoromlid are being propagated

in the quarantine rooms 243 Dirhinusn 12 Spalangja, and 22 ptorooalids uere bred

on Dacus doraolis during Soptember, all of union are pupal parasiteso Dlrhinua

is particularly wall adapted to nass breeding, but recont dissections indicate

that it can develop uith equal readiness as either a primary or a secondary
parasiteo

Bo Introductions fron Africa — •■ Wuosrous tests are underway vith

Opius fjl ooc viM olives and Qpius ;-Z ex cultivated cucurbits, but only 1 mole

of the latter species has issued fron 5 tests completed to date. 2hese will be

surmarized in the next quarterly report o The excess adults of Opiuo //I are

turned over to the Territorial Board for liborationo The African Tetraatichna and

Dirhinus are also being propagated vdth ease on Dacus dorsalis in the {uarantine

room until their specific identities and habits can be dotenainod«

C. Introductions fron India «■ « Ten tests x/ith Opius

ex guava xrore conpleted during Septei^ber on Dacus dorsalis infesting guava,

roseappleg and kataanio These yielded 2 fecale and 552 nalo progony<. Females

are nou enorging in larger numbers fron the more recent tests, and second generation

placeoents have been started, it seens likoly that a breeding stock of this species

will soon be established* Even though 0. inoisi has already been introduced

from Malaya, these nay represent a different biological race or strain t/hich

night conceivably be better adapted to local conditions'

Hine stale progeny of Opius #2(lonrdcaudatua?) ex guava have issued fron
Do dorsalis infesting guava *s in the first two tests camploted so far»

"Placements of tho otlior Indian species are still incomplGto.
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v j)0 fotrpductlono fgom Chfoa » «=• The original 9 females of Qjps.
formeaanua from shipments 2 and 4 have produced 64 mala progeny as parasites of
Do dorsalis infeatiag guava9 Surinam cherry, roseapplo, and strawberry goavao
Although developing readily in Do dorsalis its normal host, the females of
O« foimosanna refused to mate and only male progeny resulted* Additional shipment©
are expected, howevev, and with larger numbers available we should be able to
establish a breeding stocko We consider this parasite one of the most promising
recent introductions..

E. ftitrpdnotiong from Satnan « - The 3 female Ooiufl ex Dooms

ochroslae failed to reproduce on D« do

Fo Observations on Introduced MalftVR" QkIb& •» - Th© following notes
tore presented at the October 10 meeting of the Hiwaii Entomological Society..

Oplus 3fln/4c^uda^ttB - It has been rather gensrally assumed that
p.. longioaudatoa will oviposit only in larger host larvae - from about one«*alf
to full-grown «=• as do most other species of Qpius that have been investigated.
Recently, however, we obtained a number of adult 0* fottpicaudatus from larvae
dissected out of field collected kamani nuts as first instars and roared to
maturity on agar madia. Jh order to varify this finding, we then exposed separate
agar cultures of first, second, and third instar Oriental fruit fly larvae to
ovipositing female parasites for 24 hour periods- Ovipftsition ooourred with equal
readiness in each series and there was no significant difference in the number
of progeny obtained according to host instar attacked*

The ability of Pjgsa lonflioaudaiata to parasitize newly-Mtcbed first
instar larva© may have considerable economic significance. At this stage the
larvae are just under the skin of the fruit and therefore most vulnerable to
attack, especially in larger fruits such as mangoes and avocados where nost of
them soon penetrate beyond reach of the parasites ■>

In .august several lots of infested peaches from Maui were obtained
from Mies Inada of Uoft.AoEoSo for experimental paraaitization testa. These
yielded a total of 383 Ceryhitis capitate,, 27 frjiua lpnffftp*\™fo*ifflt and only

4 Pacua dorsalias indicating that g. ^otifdca,udatuo aay have developed as a parasite
of the Mediterranean fruit fly rather than £• ^oraaliB. its normal host. Biia
possibility was therefore checked in the laboratory by exposing pure l<fed. fly
cultures in agar media to fi« ^np^eaudatus. Oviposltion vjas readily obtained
and a number of adult Q. lonuicaudatus issued frora these tests « definite
proof that this species can successfully parasitize go eaflita,tao

Onita pogsuloatug =» laoreasing arcabers of this species L-^»o bsea
during the past two months from a wide variety of fruits collected at various
points on Oahuo These fruits were used in breeding tosts with other foreign
species and the parsnlcatua records are, therefore, incidental to this work.
We have roared 0o narauloatus from guavase roseapples, kanfinia, strawberry
guavasj mountain apples, and passion fruit, generally in numbers considerably
below those of 0« loiy;ieaudatnB« although several lots actually yielded more
peraulcatua than longicaudatus. Both species have been observed in the field
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ovipositing in the seams fruits o

la tho original shipments fron Malaya,. QEftaa raraulcatus van always

far nor© rwrnarouo than lonrsUaaafetoo ~ x-jitha yaiie of about 23 to lo It will,
tfaeroforoj bo very interesting to see how these species ultimately compare in
offeotivonoss here, after populations become stabiliaedo

Go Breeding of TbjrreocerJialuj| alberti^i <- - Bie first eggo

produced by the 10"adult fenalosof this staphyOinid predator, provided by
the Territorial Board on May 12, uesro found in the breeding jar on the 5th of
July* A total of 130 larvae u©r© obtained as progeny froa these adults during
the quarter« Sig^t-five were roared to the adult stage, of which 54 or 64
percent were fenuaes* Itost of the remaining 45 larvae died as a result of
excess moisture in some of tho tins and froa tho inadvertent uso of sand

incocticideso The first adults ooerged on August 3 and
t d Sh i

(Mntaraimtod tjiiii incocticides s g g

cocond. genoratian progeny wore obtiLlaed in about 37 days* Shovo is nou a

total of S5 adtdta, 35 larvae, 5 pupae, and an unknown number of eggo in the

laboratory*

Observations on the proGony of the original 10 £eiaales uoro nade

ragularly frora tlio ttoe they hatched until they onerged as adults* ilio noidy
hatched larvao ware placed in individual 2 %/$ inch tin salve boxes with moist
sand or 3oil and kept supplied with an excess of D» doraalis larvae in fruit,
usually guavaso !Ehe firBt instar Itirvae moulted in about 5 days and tho second
instar larvae apparontly continued to {jrow until pupation» Ho other moul« uas
discerniblo betueon these stage© ° At maturity the larval abdonen beeooes
greatly diotandod until it roscdbles that of a queen ant« In tiiis stago
tho larva constructs a cell ir. uhioh it raay renaia for nany days, apparently
uitijout foodlag? boforo it pipates. TIm data obtained aro sumaariaed in

tho folloirinc bl
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Life History of Ifayreocepbalug albertiBJL

Stage

9*:?92>Scf£SrtrtrtrflCMCilCM

1st Inatar

2nd Inotar

Pupa

6 7 2

1 50 34 7 1

8 522 813U 8 7 5 3 0 2 0

5 19 2746 3 21

15 4^6 4»73 5

93 4--S 5*54 5

9k 8«22 13ol6 14

83 8-17 11*72 12

Ho ^bificial.Culture of Fruit Fliepand Tbelr Paraoitos • » Flies

from tiie lartme reared on agar-base media during the last quarter and kept in

small cages in the laboratory required 39 days to produce fertile eggse Oviposition
was taoderate to strong on four successive days and then tapered off quicklyo

Longevity of these flies uao about the- same as that of other flies leapt in the

laboratory, nuny being still alive but not ovipositing after 60 dayso

During the quarter a surface scum of uulsnoun origin somotlmes appeared

on the aear cultures9 causing occasional hi^i mortality to small first and second

instar larvao but rarely to those of larger size° If the scum did not develop

uhen the larvae uero very snail it rarely becano established0 and it seemed to

appear first on tlie unfed portions of the oedia« It xns most serious unen larvae

'union hatched fron eggs taken from csnooes oollected in the field, uere placed

in media, but it also occurred xiion laboratory produced eggs trare used ao source

of larvae« With high larval populations (over 100 por plate) the surface scum
produced little or no mortality« The orouded larvae uere able either to ingest

the scum more rapidly than it could develop or they socroted sobs .antibiotic

factor ^Moh checked its groutho

Several fungicides vrere used as surface sprays in an attenpt to control

ibis organisao These worox Itoldex and Froprionic acid (<>5% and 2 %)9 Moldox
plus Proprionic aoid at botli concontrationso and copper chloride at o5$ and l^o
After spraying noutyohatched larvae fron e<^gs dissected out of fiold collected



mangoes were placed on tho cultures o However, there \na vr>3y little scum
development in any of those platesr inahvifejs *"« linsprayed chocks, and the

experiments were therefore inconclusiveo Tho copper chloride plates were

especially clean but the lf-J solution appeared to inhibit larval duvelopmento

Observations have indicated that when more than 100 larvae were placed

in a 3 1/2 inch petri dish containing about 30 grams of medium,, the larval period
lias prolonged and the puparia undersizedo The optimum concentration is about

50-100 larvae per plate or 2=4. larvae per gram of media*

PraLiminary attempts to roar Qpius lonfticaudatus in agar cultures ;rere

briefly sunoarisod in last quarter*s report (p° 24)0 This work was continued
during tlie present quarter and io surEorised in tho appended table» The aedia

is apparently unattractive to the parasites uhicli do not oviposit appreciably
until they are at least 6 days old, when tho pressure of the oviposition instinct

overcomes tiioir antipathy to tho media (cages 22-23) <> Various attraotants
applied to tiio gauze patches wore largely ineffective (cages 1-15)» .U'ter about
6 days „ liovraverj they oviposited very readily without any apparent inhibition and

produced a generally Iiigh degree of parasitization. With further study the3e

tochniqueo could undoubtodly bo adapted and improved for tlio mass production of

Ppiua lonrdcaudatug.

Ihterestinc biological facts concerning Opius lonfticaudatus were

ascertained by the agar oulture methodc In cages 31»35 and 39-*l& newly»4iatched

first instar larvao wero exposed to the x^rasite vrith a resultant parasitization

equal to that obtained froa" second and third instar larval exposures o Tliis fact
was not heretofor generally attributed to Opius parasites <> flpius ^.ongicaudatus
vqb also found capable of parasitising Geratitis capitota (cages 42 and A3

Iho Malayan cynipid parasite, Sgybliojaraiplia spo,and the African

Tetrastichus vrare also readily propagated on both Dacus dorgali3 and

Geratitis capitata in agar»baso mediae Bioso parasites are actually attracted

to the media and are able to work in and upon it without difficulty «> They can

parasitize nalced larvae crawling freely on the surface3 they can oviposit thru

the surface; and they can parasitize larvao which they find while burrowing thru
tho agaro In fact,, Try.blioftraT&a,, in particular, will over-parasitize the larva©

with resultant high mortality if the ratio of parasites to hosts is too higho
Further tests with both of these species are being carried on and will be reported

next quartero

v
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m
larvae in ,irbific3al

Cage

1

2

3

4

5

6

7

8

9

13

14

15

16

17A

17B

18

19

20

21

22&

23&

24A

25A

Period

of

5 days

5 days

5 days

5 days

4 days

4 days

4 days

4 days

4 days

5 days

5 days

7 days

5 days

3 days

4 days

4 days

4 days

4 days

2 days

2 days

2 days

2 days

Hoc

Parasites

1099, 3<^

1099. 3d*

1099* 3*

1099, 5^

10?9s 5«?

1099p 5*

1092 5*®1

1O99O 5^

1099, 5<^

499* 8s®

1099,10^

599* 4^!

19

19

599o 3<*?

599,3*?

1029.io^^*

8°$, 8<»

ass. 5*

^?9s 5**'

*ige of

Unknown

1<=>5 days

1»5 days

1-5 days

1=5 days

1=5 days

Unknown

Dhknoun

2-9 days

5-10 days

5-3 days

10=13 day*

Unknown

Unknotm

5*=9 days

5-^9 days

0=2 days

2»4 days

4=6 days

6=8 days

6

6

8

10

6

6

6

6

10

2

8

11

23

30

32

23

17

16

43

38

31

27

mm

7

NOo

19 0 1&

19.X0"1

3^

19Bl°n

19 t 2**

19 , 2<^

M.I*

Hone

695

9*

None

1*

399, 2<a

15®c 6<*

299, &

Hone

None

None

6^B30

Boraait-

25.0

53.8

^ 33»3

25o0

51 33o3

' 33o3

I6o7

20.7

31 21«1

4°2

* 22»8

B1 56o8

-

Hfiffiarka ._

Ho attractant

Oil fs?on orange skin

Ho attractant

Oil from orange skin

Orange extract

Lemon exvi*aot

Orange extract

XiSXQon extract

0o attractant

)2nd» instos?
)larvae

)to fresh

Parasites died quickly

Survivors of 17A

Field collected 9

Field collected 9

i-Jewiy'=aniergea parasxxes

oUTirxvors ox dan

Survivors of 23A

f* llllfl-iiiBl-i rt I* ^ / A
om*vivoys ox di*&
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Period No. Egerggnce Record

Cage of Parasites *Ago of No» No« %
No» Exposure Used Paraaites Flies Parasite Paraaito

26A

27A

22B

23B

24B

25B

26B

27B

22C

23C

24^

25C

26C

27C

23

29

30

31

32

33

34

35

36

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

2

1

2

1

3

days

days

days

days

days

days

days

days

days

days

days

days

dayB

days

days

days

days

day

days

day

days

day

days

799, 5<*'

599, 2<»

1099,10^

10990 9°^"

1099, 5*

1095, 9»

799, 5<®

399, 5*1

1099,10^'

iO99,io<*?

899, 4«:

499> 3°*

399, 1*

3% 1*

9§2?fl T4^1

699, 5<*?

295

1099, 5^

10990 5*

1099* 5^*

1099, 5<a*

1099, 5*

IS

8-10 days

10-12 days

' 9=2 days

2°4 days

4-6 days

6«# days

&=40 days

10-12 days

0«2 days

2«<4 days

4~6 days

6=0 days

8-10 days

10-12 days

12»14 days

14=16 days

16=13 days

7=9 days

7-JLO days

7-9 days

7=10 days

7«9 days

10-13 days

9

12

23

30

28

19

4

5

30

35

23

29

10

2

2

20

18

1

6

16

10

8

33

1399

None

None

None

1499

None

None

None

1299

1599

799

599

129$

19

<,23<*?

23Otr

15*

,27^'

24**'

70C'

,17*.

14<»

360B1

24*

P17^

B25^

B22^

80.0

65.7

-

-

44»1

sa.i

82o7

-

-

19.4

74O

87«5

94*7

54-5

40.0

960O

66o7

45«8

78.7

74.2

15-4

Survivors of 25A

Survivors of 26A

MeaLy<=enter0ad parasites

Survivors of 22B

Survivors of 23B

Survivors of 240

Survivors of 25D

Survivors of 265

IJQi/2y-=QE9rGed parasites

Survivors of 22C

Survivors of 23C

Survivors of 24C

k>lu~vxvux'u OX *Lj\j

Survivors of 26G

Survivors of 26ApBpfiC

Survivors of 28

Survivors of 29

lot., instar host larvae

1st. inotar host larvae

2ndo instar host larvae

2nd. inotar host larvae

3rdo instar host larvae
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NOe

37

38

39

40

41

42

43

Peri«&

of

3 days

3 days

1 day

1 day

2 days

2 days

2 days

Ho*"
Parasites

12 ■

19

io$$

10$$

20$$

12$$

12$$

*Ag© of

Parasites

10-13 days

10-13 days

10<=-H days

1G~H days

10-14 days

12-17 days

12-17 days

rlo*

13

2

36

3S

01

' 7

19

Eraarpence Record

Parasite Paraslt<

A*' 23-5

22%QsYiV& 93.6

4^ 36i.8

7^,10^' 30«9

1$ 8«3

a» 2.2

13^ 11*^' 26«4

Remarjca.

1st* instar hoot larva©

1st* instar host larvae

C« TC3'oitq.tot larvae

Q. cjapitata,' larvao

Ca capi'bata larvae

* Froai boginniag to end of test«»




