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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



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

I-0-2 Biological Control of the Oriental Fruit Fly

At
1. '
A, en_Shipments, - - 8ixteen shipments were
received during the qnartar from Hr. Krauas at Cairns, northern Queensland,
as shown in the following table. This table also includes the emergence from
S8hioments 1-2 which arrived in June.
Ship. Date No. - Parasites Reared
Ho. rec'd _ Puparia Host fruit Species Female __ Hale
AU-1 June 22 1,300 Planchonells sp. Oniug #1 16 23
Opiug #2 33 45
Opius #3 b 1
Opius #4 k3§ 22
4,000 Solenum Opiug #5 16 28
auriculatum
AU-2 June 29 831 Planchonella sp. Opiug #1 1
Qgius #2 1l
Opius #4 1 1
266 8. auriculatum None
33, Endiandra tooram Opius #6 1
218 Banana None
AU=3 July 2 1,163 Planchonella sp. Opiug #1 10 10
. Opiug #2 24 11
Opiug_# yA
" pteromalid (1)
4 8. auriculatum None
781 E. tooram Opiug #6 53 i~ 46
Spalangis 1
185 Acmena
macrocarpa - Opiug #7 2
| Spalangia )
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Ship. Date Too

Parasites neared
oo _ rec'd Puparia Hest fruit Spacies Female Iale
AU=15 Sept. 7 103 S- auriculabum Nono
441 Go tooran Opius #6 1
in Ee ng
(Babinda, Qd.) Opius #6 3 1
123 4. magrocarma Opdus #7 1
1,163 Hone
AU=16 Septe 10 416 % tooran Opius #6 a 19
Babinda, Qd.)
1,116 A. macrocarpa Opius 7 47 63
(Dabinda, Qd-) Opius ;8 257 " 189
430 Banana None
273 Calophyllun None
inophylium :
AU-17 Sept. 14 908 So auriculatum Opivs 2 9
500 E. tooran Opius #6 54, 39
600 Eo too@ Qm #6 a3 57
(Babinda, Qd.) S (1)
159 4. pacrocarpa Opiug /7 12 &
Opivs 1
| Dirhinus (4)
233 s _crocarpa Opius #7 3 1
(cabinda, Qd.) Opius #8 2 11
. Dirhinus (1)
149 Pagraca
%an_b_emw Opius #2(?) 1
noar Decral, Qd-) Opius /8(?) 1 1l
1,135 %_u:ﬂ.b.qle Opius #5(2) 6 2
Cairns, Qd.) Opiug 72(?) 1
Opius #8(?) 2
pteromalids (30)
AU-13 Sept. 17 101 E. tooram Opius #6 23 9
138 E. tcoram Opius /6 ) 9
'(Babinda., Qd.)
93 A. macrocarpa Opius #7 2
Opiug #8 7 1
Dirhinug (4)
258 4. macrocarps Opius zz 14 9
Qpiug # 43
154 Calophyllum »
inophyllum Nomno
Y= Fapraca Opiug #2(?) 1 3
cambogeany Opius #8(2) 2 1
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AU-18 S3ept. 17 90 Fagraea

9/ :
— (Cairns) pteromalids (6)
Totals: ' '
18 Shipments 41,653 1,541 (110) 1,311

‘ Tight species of Oplus aro listed abtove on the basis of host association,
but g recent examination of dead spscinmons indicates that sore revision will
bo necessary. For example, 2 separate spocies are included under Opius /1
(1a and 1b, the lattor, however, in very smll mmbers); Opius #2 and ;77 are the
samog Oping #5 appears to be identical with f1b and #6 vith #la. Several epecimens
were also found which are obviously different from those listed above. Although
etill open to revision with furthor study, wvo nov have about 10 different
from the Australian materlial, most or all of which are probably undegscribad. The
Dirhinug, Spalangia, and pteromalids have not yet bsen identified.

Dr. Hardy reports as follows concorning the adult flies reared from
these shipments. Hlost of them are new speciss assigned manuscript namea pending
final desoription. :

Dagug tryoni Irogg. ex caranbola

Inous mgeae Tryon ex banana »

Bacus kraussl (1iS) ex Solamm auriculatum

Dacus acmenas (I1S) ex Aemeua pacrocarpa
m&%&uﬁ(ﬁﬂ ex Planchonolla apo

Dacug spo (?) probably new, ex Endiandra toozam

Dacus sp. noar tryond ex Fagraca cambogeana |
Asdadacus n. sp. ox Calophyllum inophyllum )

: Dacus lraugsl is the Auatralian "dorgalig" of literature, and has
boen reared only from specics of Solanum. It will be noted that 8 apecies of
Dagus wore rearcd from 8 different kinds of fruit - a remarkable examplo of
specificity unlike that of most fruit £lies. The parasites (Opiung) are scmouhat
less specific than their Lostse

Shipmen

frica

't
.

Bo [ gn_ Shirments, - = The £irgt 2 shipments of adult
parasites from Natal Province, of South Africa via Hoboken, New Jersey,
(sscond quarter's report, page 22) have now been identificd. There were 3 species
of Opdus - 0o humilis Silv. and 2 undeaczibed species - also Totragtichms -
giffardianug Silv. which olrcady ocours here. These- werc oblainsd fya




cucunbars and

vhore the following 6 shipments were made during tho quarter. These came from

spe at Plstermaritzburg and ishowe, respectivelye.
losars. MeGough and Skdnner then moved north to Kenya, British East Afvrica,

Nairobi and vicinity unmless othervise indicated balowe

Ship. Date Noo Parasites Roared
toe _rocld . Pupors Spacies Female . . Ikle
AF-3 Septe 4 14,094  Oloa chrysophvlla Oplug #1 us 58
5,564  cultivated cucurbits Oping 72 9 5
(Hairobi) To (63
~ Dirhimug (201
587  cultivated cucurbi Spalgnaia (2
(iiombasa) :
929 cucumbex's :
(iionmbasa) Hene
283 l()itter {):omﬁ ‘ @)
Liloni) Totrastichng
4  Strychnos spe Iotrastichus (13)
138 iarburpda
ugandansis Pteromalid )
AP<4 Septo 19 11,450 Olea Oniug 71 339 295
2,282  cultivated cucurbits Opius /2 2
| Jotraatichus (389)
Dirhimug (59)
13¢  Strycimos spo Jotrastichug (10)
AF-5 Sept. 25 11,900  0Jea ghrygophylla Opius 71 L 929
1,860 cultivatod cucurbits Oping {2 - 3 10
. Totragtichus (297)
893  cultivated cucurbits Dirhinus (212)
Gxposed to Dirhinug) ZTobragtichus (27)
AF-6 Sept. 25 Roared Hoboken; NoJoexe
Qlea ophylla
fronm Nairobi Opips #1 (800 alive, 1,150 sent)
AP.?  Sept. 28 Rea.reg.egohoken, NeJo
axge O MQOQEJJ&
from Hairobi Opiug #1 (700 alive, 1,200 sent)
AF-8 sept. 30 6,720  (Olca ghrysophylla (Emorgence incorplote)
2,943 cultivated cucurbite ia
To .
6 sm! - puents 59,821 Opius /1 5,003
Ondug 7 29
Zotroglolmp 705
Dirhlaug 472
‘Spalangia 2
Ptoromalid 1
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The puparia from wild oa.ivas Qlea chrymophylln, produced Dacus olcos Gm.
and 2 specios of Gpiug. Those aro both vory amall, blaclish paresitos difflcult
%o separate with the naked eye, and were thorefore ‘listed together as "Oping #1".
He havo tentatively identified thom as Q. dagieidi Sibw. and Q. gfricanns Szep.
Shipments 6 and 7 contained adults of both spocios reared ab Hoboken, o Jo by To Ro
Gardner and formrded to Honolulu.

The cusurbit matorial producod an QOpius as yot lm:ldéntn’iod (#2), a
Zotrastichus (probably giffardiamus), a Jirhinus and a Spalanpia. The emorging
fliea are no doubt nostly Dacus eiliatus fw. o adult flies wore reared fro:: the

burgia or Strychnos puparia but additional shipments of thssa gpeciss are
expectcd later on.

i¢r -nOnlgrAadJJltfliesha\rewerged
£rom tho first 3 Indian shipnants contaming 10,600 puparia £rom Borberig

(see second quartor's voport, pagoe 23). These have been identificd by Dr. llardy
as probably Staurells n. sp. Attenpts to break the diapauss by exposure to low
taempamtums and soaking in wator have othoruise been umsuccosaful. Roeent
dissections huve ghowm, however, that moot of the puparia ave still alive and may
thorsiore yot give cmoergenco.

Seven more shipments ucre received fronm lessrs. Bianchi and Mewell at
iunikhet, in morthern Indin, during the quartor, as showm in the following
tables

Ship. Date Tioo Parasites heared
Jos _roc'd __ Fuparia M__Smiee___w
I, Aug. 22 4,160 Guawa Opiug /1 108 - 64
o Opiug ;2 7 3
I-5 Septe 6 3,050 Guawva Opiug 71 2 1
Spalangle @)
I-6 Septe. 12 3,957 Guava " Opius A 193 69
Opiug ;2 7 2
Or:dus i3 2
I<7 Sopbo 15 4,451 Guava Opius /1 147 61
o Opius 2 -1
I-8  Sopt. 15 750 Guava Hone
_ 8 HMango Home ‘
I9  Sopt. 19 860  Guava Opiug #1 29 13
. Oplug ;2 1
Cynipids 1 1
195 Mango Opdus 4 3 3
780  }Hxed cucurbite Opiug 75 4
1-10 Sept. 26 360  dango Opius #4 | 1
760  liwed cucurbits ilono
Zotal:

7 Shijments 19,433 ' 48 (4) 222



The ruava and cucwrbld :oterial s collected at Poreilly in the lower
plains area (clove S00 £t.); tho mango collscbions eane from tho vicinity of
Ranikhet. Dr. Hardy adviscs that about 20 porcont of tho {lios fron juava are
Dagug gonatus (Saumd.), about 10 porcent arc typical De dorsalis, and 3 specimens
vere found of an appareatly ney spocios near incisus(falke). Those have produced
3 specios of Opiug vhich we huave teatatively identificd as ineidgi(i1), mm
(#2), and persulcatus(/3). About 95 porcant of those weres8pius i1 (incisi?) as
noted above. Thors wore also 4 Spalangia and 2 cyniplds, as yot unidentified.

Tho mango colloctions ylelded only & dorsalis and 7 adulils of
Opiyg #4 vhich appears to be the same as Opius 72 ex guava (longl tus?).
IFron the mixed cuourbit material we rcared numerous Ds cucurbitag (also a few
Do zonatus and D. dorsalis which may have been aceidental inclusions) and 4 males
of Opivs #5, uhich also closely resembles Jongicaudatus and oy be identical with
;’;’2 and {}40 .

D. Foreipn Shipents, Chinag ~ = drrangenonts have been made
Prof. Ho So Smith of the voraity of California to roceive mterial
collected by Mre Jo L. Gressitt and associctos in Chimae Tho University is
financing this work as part of thelr contribution to tho biological conirol
projecte Txploration is under the immsdiante direction of lire Gressitt at Canton,
assisted by Mre. Teing-chao Maa on iFormopa und the Chien~chi tfu ncur Chungking in
the interior.

The first 5 shipmonts arrived from Mr. Jaa on Formosa dusing .ugmat,
a8 listod below. '

Ship. Date Toe Parasites Rearcd

lloo _rco'd __ Puparia Host fxuilt Specios Foraleo Malag
Fl  fug. 11 50 Bugonia jovonica  Opdus formosamug 2

F-2  Aug. 18 140 " n 0 n 4 é

F=-3  Jlug. 24 47 o L " " 2

F-4 Aug. 25 156 n n n n 5 4

F=5  Aug. 29 79 n " Opius fletohori(?) 1

Jotal;

5 Slxip;enta 472 ‘ 10 i VA
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Dus apparently to low £icld populations, theose puparia woro obtained
fron infested fruits of the wax jambo, %ﬁmﬂu, vhich had boen ot osed to
fleld-collected Opius formosanus in the ° adult parasitos iwere
collaoted fron fallen frults on tho ground and by suseping the nearby vegetation.
Tho puparia vexe then sghipped via air mail in small, water pine-root baos
ocuclogod in acaled cloth bags inside heavy ramila onvelopes, as desoribed by
Grossitt and Flanders (Jowrs Toon. Bat. 1949, 42(1):150). Tho emerging £ldos
have all been identified as Jacus dorpalis by Dr. Hardy.

e Poreim Shimonts, Saipan - - On July 26, we received 125
puparia of Dagus ¥all. vhich had besn collected by lire. Ils !l Ross
of the U. S. Bureau of and Flant Juarantine from fruits of

%Wonhmt Popagchan. Previous arrangemonts had been made
Dr. Ce Lo Ritchie and lr. Ko L. lachler of tho llonolulu office, who

advige that this is o new hoot and geopraphical record for D. oghrosiac. Iight

adults (3 fomales) of an Qpiug closely rosembling lonricaudatug isoued fron
ﬂwso pupariae.

This 1line projcct includes such tcsting, experimental brecding, and
1ifc history studies of tho introduced spocios as may be necessary or dosirable
for their complete utilization in the biological conirol progran.

| A. Intvoduotions fron Justralia - - The following table will
summarize tho 74 separate axporirental parasitiszation teosts corploted during
the quarter in an attompt to propagate the Australian QOpius lis undor line
moject 1. A mmbor of additional tests are still undezvay and will bo reportod
next quartor.



. *WOo Noe
No. Parasites Puparia
%!ﬂ_.#l 15 268(1529) Guava, roseapple, surinam 6,770
ex Planchomells sp.) ~ oherry, stravbarry guava,
mock orange, nt. apple,
Eugonia dombovi, pession
fruit, carambola, tomato,
bitter melon, string
bean, peach, Imguat,
Solanum pseudocapsicum
%@_ze #2 12 553(339Q) Guava, roscapplo, surinam 5,341
ex Flanchonella sp-) chorry, stravberry guava,
mock orangs, mbte apple,
Bugenin dambayi, carambola,
Solanum godum,
- §° seudoca ; o fig !
%M #3 4 11(32) Guave, mbto.ipple, Solonmum 610
ex Planchonolla spe) capsicum, agar media
G gapitata) ,
%ﬂ i 8 157(729) Guava, roseapple, surinam 1,843
ez Planchonalla sp.) cherry, stravberry guava,

mock orange, earambola,
tomato, bitter molon,

agar media(D- dor dorsalis)

3,773 D. dorgalis
313 D. gucurbitae
299 C. cppitata

-3 .

2,974 Q- dorsalip
25 'go cagitata

8,;?2.; cucurbitao

459

@ FE

39
1,007
29 ourb:l.t-ae

SUIEU

202,179 Oping #1

711 0. lonnicaudatug
134 0. fletchori
112 0. persulcatug

¢ 3
29 0o icandat
2% Oping 4

361 0.

Hoo»
Teste
Succs:




NOo
: oo Noo Tests
Hoo Paresites Puparia ) Succes:
Spocios Tegted Tests _ Used pst vered Tota) Flieg Reared Total Pnragites Reared ful
#5 8  211(599) Guava, roseapple, strav- 3,599 2,077 D. dorsalis 7% Opios #5 3
- {ex Solanum berry guava, mock orange, 8 D. guerbitae 528 0. lencicaudatus
aurigulatum) mt. apple, fig, tomato, 130 Q. flotchord
bitter melon, string bean, 57 0. persulecatus
| Solanup sedum ‘
16 17 442(2399) Guava, roseapplo, surinam 6,289 2,747 D. dorgalia 199 Opiug #6 4
ex jicmena cherry, mt. apple, Eugenia 121 D. gucyrvitae 1,158 Q. longicaudntus
zacrocarrpa) dombeyi, tonato, bitter 112 G. capitata 143 Q- parsulcatus
melon, string bean, peach, 74 0. £lotchori
- Solamum pgeudocapalicum
& 5 61(339) Guava, roseapple, surinam 1,899 1,129 D. dorsalls 19, 14 Oplus #7 2
ex icmapa cherry; stravberry guava, - 2 D cugurbitae 520 Q. lopgicaudatug
macrocarpa) Bt. apple, kamoni 3 0. parguleatus
%gigg #8 5  109(579Q) Guava, roseapple, mt. apple 1,439 720 Do dorsalis 189 Q. lopeicondatus O
. \ex igmena .~ lkamani; bitter melon, 25 Do guguzbitpe 10 Q. paxpuloatus
magrocarps) string bean 3 Q- flotchexi

#  Same parasites used in successive tests until thoy died; based on test records rather than individual parasites.
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Thease tests were conducted in largs lantern globos and gallon sigze
mayomnaise jar units, and in 2 x 2 £%. cloth covered outdoor cages, using a
vide vardety of fruits infested with larvae of Dacus dorgalis, D: cucurbitas,
and Ceratitis capitata. The parasitos were transferred to successive units
after 2-5 day exposurc periods. It uas found that natural parasitization in
guavals could be largely eliminated by picling thom at the green~ripe stage befors

" most of tho fly eggs had hatched, but we now also expose than to fiold-collscted

flies in cages bofore use bscause of recent general decline in fruit fly
infestation. It has bocome inercasingly difficult to obtain heavily infested
* fruits roasonably free from natural paragitisation.

The Australian Opivg are obviously ill-adapted as parasitos of the
local fruit flies. Oviposition was very limited, mating was observed on only
2 or 3 occasions, and even the males emerged in comparativoly small mmbers.
The bigpest obstacle was mating. The males of most species shoved 1little
interest in tho opposite sex and evon when copul.tion wes attempted thoy ware
gonerally repulsed by tho females. Various methods were tricd without succeas.
These included tho use of larger outdcor cages under more natural conditdons, the
introduction of nouly emerged females with active males ard vice versa, placing
the bresding jars in direct osumlight, cooling the females to irmobilige then and
then introducing active males, ete. Tho next step is fiold liberation in the hope
that they may "take™ in natm'e vhere thoy have failed in the laboratory.

memmma_m_m,am ptoromlid are being propagated
in the quuarantine rooms 243 Dirhinus, 12 Spalangia, and 22 ptoromalids were bred
on Dacus dorsalis during Soptembor, all of which are pupal parasites. pPirhinug
is particularly woll adapted to mass breeding, but recont disssctions indicate
that it can develop with equal readiness as eithor a primary or a secondary

parasite.

B. fntroductions fram Africs - ~ Numerous tests aro undervay with
Opius ;A1 ox wild olives and Opiug /2 ax cultivated cucurbits, but only 1 male
of the lattor specieshaaiam:edfromb’tests completed to date. These will be
summarized in tho next quarterly report. The axcess adults of Oplus /1 are
turned over to the Tarritorial Doard for liberation. Tho African Jetragticlmg and
Dirhinug are also bein;; propagated wvith case on Pacug dorsalis in the ‘juarantine
room until tholr spscific identities and habits can be determined.

C. Introductions from Indig = - Ten tests with Opiug /A (ineigi?)
ex guava wore completed during Soptamber on Pacus dorgalis infesting puava,
roseapple, and kamani. Thesge yleolded 2 fenale and 552 male progeny. Females
are nov enorging in larger mumbers from the more recent tests, and second goneration
placemonts have been started. It seems likoly that a breeding stock of this spocies
will soon be established. Dven though Q. incigi has already been introduced
fron lalaya, these may reprosent a diffeorant biological race or strain vhich ~
might concelvably be better adapted to local conditions.

Hine male progeny of Oplus #2(Jongicaudatua?) ex guava have issued from
D. dorsalis infesting suava's in the {irst two tests comploted so far.
Placemsnts of the other Inddan spscies are still incompleta.
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Do Introductions from Ching - - The original 9 females of Opius
ormpagnue from shipments 2 and 4 bave produced 64 male progeny as parasites of

D- dorsalis infesting guava, surinam cherry, rogeapplo, and strauberry guava.
Although developing roadily in D. dorsalis its normal host, the females of

0o refused to mate and only male progeny resulted. Additional shipmsnts
are expocted, howover, and with larger numbors available we should bs able to
establish a brecding stock. He consider this parasite ons of the most promising

recent introductions.

_Saipan - - The 3 femule Opius ex Pagug

opina = - The following notes

wore presented at the October 10 meating of the Entcmologleal Societyo

- It has bgen rather genorally assumed that
Q. lengicaudatus will oviposit only in larger host larwae - fran about one=half
to full-grown = as do most othor spocies of Qpiug that have boen investigated. -
Recently, however, we obtained a number of adult Q- longicaugdatus fror larvae
dissectad out of field collected kamani nute as first instars and reared %o
maturity on agar media. In order to varify thls finding, we then exposed separate
agar cultures of first, second, and third instar Oriental frutt fly larvae to
ovipositing female parasites for 24 hour periocds. OvipAsition occurred uvith equal
roadiness in each series and thers was no eignificant differente in the mmber
of progeny obtained according to host instar attacked.

The ability of Qpdus lepgicaudatus to parasitize newly-hatched first
ingtar larvae 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 vhere rwst of
them soon penstrato Leyond reach of the parasites.

: In Jugust several lots of infested peaches from Maul wers obtained
from Mlgs Inada of UcHo.A-BcSo for exporimental parasitization tests. These
yiolded a total of 383 Qeratitis capitata, 27 Opiug longloandatug, and only
4 Dagus dorsalis; indicating that 0. Jonglcaudatug may have developed as a parasite
‘of the Mediterransan fruit fly rather than D. dorsalis, ite normal host. This
possibility was therefore checksd in the laboratory by exposing pure led. £fly
cultures in agar media to 0. Jonricaudatus. Oviposition vms readily obtained
and a nunber of adult 0. lonzicandatus issued from these tests - definite

proof that this specles can successfully parasitizs Co caplitata.

Opive perawloatus = Inoreasing aumbers of thia spacies L:wo besn reared
during the past two months from a widse variety of fruits collected at various '
points on OGahu. Theso fruits vere used in breeding tests with othor foreimm
specios and the parsulcatus records are, therefore, incidental to this worke
Wle have roared Q. %ﬂg&;ﬁg from geavas, roscapples, kamsnis, straubterry
guavas, mountain apples, and passion fruit, generally in mmbers considerably
belouy those of O longiesudatus, although several lots actually ylelded more -
persuleatus than longicaudatus. Both specles have been observed in the field
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ovipositing in the same fruits.

Ta tho original shipments fron ilmlaya, Oplus persulcatys was always
Par more pumeroun than lonzicaudatus - witha #alls of about 23 to 1. It will,
therofore, Lo very interesting to ses how these species ultimately compare in
offoctiviness here, after populations become stabilized.

iree glbertipl - - The first eggo
produced by the 10 aduli 3 of id predator, provided by

the Territorial Tieard on lay 12, vere found in the breeding jar on-the 5th of
July. A total of 130 larvae weore obtained as progeny from these adiilta during
the quarter. Iigat-five were roared to the adulit stage, of which 54 or 64
porcent were fem:les. Iost of the rmaining 45 larvae died es a result of
axcoss moisture in some of the ting and from the inadvertent usc of sand
contaminated with ingocticides. - The first adults emerged on .[mpust 8 and
second penoration progeny were obtained in about 37 days. Thore 1s now a
total of 55 adults, 35 larvae, 5 yupne, and an unlkmoun mumior of egge in the
laboratorye .

Ovsorvations on the progony of the original 10 femnles wore nade
rogularly fron the time they hatched until they cmerged as adults. ilo néu],z
hatched lurvac were placed in individual 2 1/2 inch tin salve boxes with mols
sand or soil and kept supplied with an excess of D. dowsglis larvae in fruil,
usnally guavase The first imstar larvae moulted in about 5 days and tho gecond
instar larvae apparently continued to zrow until pupation. Io other moult was
discernible botwecn these stages. At maturity the larval abdomen bacomes
croatly distended until it rosembles that of a-queen ant. In this stago
tho larwn construocts a cell ir vhioh it may remain for many days, apparantly
without focdidg, bofore it pupates. Tho data obtained arc summarizged in
tho follouwing tabla.
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Life History of Ihyreocephalup albertlei

P
iy 43
8 &
g @ o g‘ g w g g =1 'ﬁ
stage §§a§’§§§§s§a§s§‘g§§’§‘§‘g§ ¢ 3
- T I O SR N E &
Beg 6 7 2 15 46 4073 5
lst Instar | 15034 7 1 9348 554 5
2nd Ingtar 8 4 532 8131, 8 7 5 3 0 2 0 2|9 822 13.16 14
Pupa 432 51927 4 6 3 2 1 83 8-17 11,72 12
He Artifieisl Culture of Fruit Flies and Th rasites - ~ Flies
from the larvae rearcd om agar=bage during the % quarter and kept in

emall cages in the laboratory required 39 days to produce fertile eggs. Oviposition
was moderate to strong on four successive days and then tapered off quickly.
Longovity of thess flles was 2bout the same as that of other flies lept in the
laborutory, numy being still alive bubt not oviposiving after 60 days.

During the quarter o surface scun of wilknowm origin somotimes appoared
on the apar cultures, causing occasional high mortality to small first and second
instar larvac but rarely to those of larger size. If the scum did not develop
wvhen the larvas wero vory anall it rarely becare established, and it seemed to
appear first on the unfed portions of the medila. It was most serious when larvae
‘which hatched from eggs taken from mangoes collected in the f£ield, were placed
in media, but it also occurred vhen laboratory produced oggs were used as source
of larvae. \iith high larval populations (over 100 por plate) the surface soum
produced little or no mortality. The ocrowded larvas were aile either to
the soum more rapidly than it could dovelop or they socreted some antiblotic
factor wvhich checked its grovth.

Several fungicides wers used as surface sprays in an ab to control
this organism. These were: Holdex and Proprionic acid (5% and 2 %), Moldex
plus Proprionic acid at boti: concontrations, and copper chloride at -5% and 18.
After spraying nouly-hatched larvae fron eggs dissocted out of {icld collected
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mangoes were placed on tho cultures. Howover, there wag vy little scum
development in any of these plates, inelnling s insprayed chocks, and the
experiments were thorefore inconclusive. The copper chloride plates vers
espacially clean but the 1§ solution appsared to inhibit larval duvelopment.

Observations have indicated that when more than 100 larvas were placed
in a 3 1/2 inch petri dish containing about 30 grams of medium, the larval period
was prolonged and the puparia undersized. The optinmum concentration is about
50-100 larvae per plate or 2«4 larvac per gram of media.

Proliminary atterpts to rear Opius longi atug in agar cultures wers

briefly sumarised in last guarter®s report (p. 24). This work was continuod

during the prosont quarter and is swmurized in tho appended table. The media

is apparently unatdractive to the parasites which do not oviposlt approciably
until they are at least 6 days old, uhen tho pressuro of the oviposition iustinet
overcomes thoir antipathy to tho medis (cages 22-28). Various atiractants -
applicd to tho gauge patches were largely ineffective (ecages 1-15). JIfter aboub
6 doys, however, they ovipopited very roadily without any apparent inhibltion and
produced a gencrally lipgh depree of parasitization. With further study theae
tochniques could wndoubtedly be adapted and improved for tho mass production of
Opius lonpieaudatus.

Intexeating biologlcal facts concerning Oplus lonpicandatus were
ascertained by the agar ocultwre method. In cages 31-35 and 3940 newly-hatched
first instar larvac werc exposed to the paragsitec with a resultant parasitization
equal to that obtained from gecond and third instar larval exposures. This fact

was not heretofor genorally attributed to Oplug purasites. Oplug LM_@?&M
wos aloo found capable of parasitizing Coratitis capitats (coges 42 and 43).

Tho ialayan cynipid parasite, Zrybliozrapha spe,and the African

tichys were also readily propagated on both Dacus dorsalig and
Ceratitis capitata in apgar-base media. These parasites are actually attracted
to the media and are able to work in and upon it without difficulty. They can
parasitize naked larvae crawling freely on the surfacey they can oviposit thru
the surface; and they can parasitize larvac which they find while burroving thru
tho agar. In fact, Trybliographa, in particular, will over-parasitlze the larvae
with rosultant high mortality if the ratio of purasites to hosts is too high.
Further tests with both of these species are being carried on and will be reported

next quarter.
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17A
178

19

4 daye
4 days
4 days
4 days
5 days
5 days
7 days
5 days
3 days
3 caye
4 days
4 days
4 days
4 days
2 days
2 days
2 days

2 days’

1099, 5%

1099, 565"

1099, 55
1092, 5%
499, 6%
1099, 107
1099,10%
592, 4%

599, 3%
599, 3%
109,105
899, 8%
899, 5%
g3, 5%

1=5 days
1-5 days
1-5 days
15 days
15 days
Unknoxﬁ

2-9 days
5-10 days
5-8 déya
10<13 dayy
Unlmomm
Unlmowm
50 daye
5-9 days
0=2 days
2=/ days
4=6 days

6-8 days

B ®» o o

S:WNGO\O\G\C\Y

llons

3R, 295

1589, 6%
2R, 6%
Hone

Hone

699,309

25.0
5308
3303
16.7
3303
2540
33103

333

1607
9409
795

20.7
21.1

402
22.8
5608
15.7

83.7

Mo attractant

011 f£ron oxange skin

o atiractant

0il from orange siin

Orange extract

Lomon exivaot

Orange extract

Lenon exctract.

o attractant
)2nd. instar
Ylarvae

5% pyridine)trausferred
Yto fresh
Jnedia

Parasitos died quicldy

Survivors of 17A
Fiold collected @

Field collscted Q

Hewly-amerged parasites
Survivors of 224
Survivors of 23A
Survivors of 244
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26A
274

23B

25B
26B
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Pariod  Ho. Emorgon rd

of Parasitos ®#Ago of  Noe Hoe %

gure _ Used  Paragiteg Flios Paragite Parasit. Remarks
2days 799, 5% 8-10days| 9  1392,23%' 80.0 | Survivors of 254
2 days 599, 299 10-12 days 12 230 (5.7 Survivoré of 264
2 days 1099,10%%' - ©-2 days |23  Home - Heuly-smerged parasites
2 days 1099, 99 24 days |30  MNone ° Survivors of 22B
2 days 1099, 5% 46 days |28 Hone - Survivors of 23B
2 days 1099, 5% 6 days |19 15%" 4401 | Survivors of 24B
2days 799, 599 &0 days| 4 @ LER,27F .l Survivors of 25D
2 days 399, 59' 10-12 days 5 2499 82,7 | Survivors of 20B
2 days 1092,109%" 0«2 daye |30 Ilome - | Howly-cmerged parasites
2 days 1099,00%0% 2.4 days |35 Home - Survivors of 220
2 days 899, 4% 46 days |28  llome - Survivors of 23C
2 days 499, 3% 68 days |29 79 194 | Survivors of 24C
2 days 399, 19 8-10 days |10 129,179 74.3 | Survivers of 250
2days 359 1  10-12 days 2 U 87,5 | Survivors of 26C
2days 989, 7' 1214 dayd 2 369" 94,7 | Survivors of 26A,B,0
2 doys 699, 5% 14-16 days 20 249" 54.5 | Survivors of 28
2 days 299 16-18 days| 18 1260°  40.0 | Survivors of 29
1day 1099, 5% 7-9 days| 1 1589, 9% 06.0 | 1st. instar host larwae
2 days 1099, 50" 7-10 days 799, 55 66,7 | 1st. inster host larwas
1day 1099, 59 79 days |16 = 592,17 45.8 | 2nd. instar host larvae
2 days 109Q, 5 7-10 days |10  1299,25% 78.7 | 2nd. instar Lost larvae
1doy 1099, 5% 7<9 dnys| 8 12,229  74.2 | 3rd. instar host larvae
3 days 19 10-13 days| 33 69 1504
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@ Peridd Nos " _;L&g@rgehg Record
Cage of Parasites #ige of Ho« ‘ _
Hoo Bsposure  Used _ Parasites Fliog Paragite Paveslta Remarks -
R 3 days 19 - 10-13 days| 13 4B 23,5 | o
38  3days 19 1013 days] 2 199,17 93.6
32  1lday 1099 10-31 days! 36 458 36.8 | 1st. ingtar hogt larvac
4 1day 1099 10.11 days{ 36 752,200 30.9 | 1st. instar host larvas
L 2days 2099 10-14 dage{11 19 8.3 | G capitats larvae
42 2days 1269 1217 days| 7 28 2.2 | g. capitata larweo
43  2days 1299 12.37 dagsl 19 '3§9,2199 26.4 | C. capitata larvae

# Fron boglaning to end of test.





