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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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1. Introduetion

In this inditiol quoarterdy zoportd uirich vill ineludo tho bezinning
of this projeet, much of its contont rmat noecegsarily Jdonld with the {nrralo-
tion of plans, surveys, buildingn, vorking facilitics, ond othor proctical
considerations uhich anpenr rathor distaat from the actunl study of tho £y,
These studles vhich hnve motton mwdor wny, we ave opb to £ind in the onbryounic
ctogs anl o-barrasscingly incoploto. Dub as the vorl: jworresges, as the Jdato
is complled, os wo grapals with the problem, wo bocorc inerocasiiyly copnizcat
of the fact, that here indeed, is a worthy adversary.

2. Scone

Tho ecolorical and biolopgical studics of Dacug dorsalis liendl, are
beine wdortalken on tiree islands, Oalm, Zawni, and lawaii, COnr alu, the
headguarters for the Oriental Frult Fly Invectigations, the uvorl: on climte
cobinots will be dono. i, Horman Flittors, Asst. Frojoct Leader, will cover
that ohoso of the work in his ronort. Cortain work being done on Cahu by
i, Daynond Inafulm, perticulorly £t collections and nopulation tronds
will bo reported separatoly. Thic report, thon, will cover the work being
done on lui axd Howail uvhich is moro of a synecological nature,

3. Porgonnal

Profeosional
~ lond, T, IL
H, L, “faohler, P=5, Iroject Lcader
Cohu, T. ik
I, Flitters, P=4, Aost, [‘rojcct Loader
Humii, T
C. Davis, D=3, In charpzo llwailan Studises
A, THtcheld, P-1, Aoot.
Subelrofogaional
aui, Te I
R, 1% Hyabara, SP=1 , Sclontific Ald
G, Turtado, 3P=1 , Sclentific Aid
i, 1% Tavaraos, SP-l , Sciontific Add
ilwoli, T, Il
S llaimpava, SP-4 , Sclentifie Aid
Coahn, T, 1L
G, Sadoyama, SP-/ , Seientific Add
7, U, Feitort, Jr., SP=1 , deicntific Aid

4o Phirgieal Plant
31dineg

On liawaii there are o inscctorics, ome at ililo, uhiove rost
of tho vorl: is enrricd on and one ot Heanakolu wideh is used prineipally
for tho studios concornins the orchard thora. The ilile insectory s o
surplus arry balldine vhich was moved into its prasont site in 1o, - There
is also a srll buillding which is used as a bunk houge abt Heanalkolu.

On “nvi a 60' x 20° cuonsod vas obtainad through C.d.d. and
novad {rom tho Juwens Airport to the site selected in “ula,

. Vohicles :

On Vauaii thoere are tuo vohiclos, ono a joop manel ond the
othor a standord jeep. -faui at wosent has o Chovrolet Tanol, 1947 —odel,
tut recontly a joop transforred from th:0 Divislon of TFeroign IMonmt Juaran-
tine hao bLoen acquired. This vohiels vhon it is overhnuled should lenvo
tho trangportation foacilitles adeqube, ‘




(3.) Procosed Exoeriments - In &cdition to the survey of the ststions
é?“ snd the placing of the trep lines the following outlined experi-
ments were olaaned for Hewaii. ‘

(a) Keanakolu Orchard - In an orchsrd at 5200 feet elevation
where D, dorsails does not occur, adults will be relessed
in view of getting the following information:

1. Will the fly establish itself under these climestic
conditiong?
2. What will the eflect be on:
8. Longevity
b. Sexval meturdity
¢. Oviposition
d. E£gg hatching
e. Larval development
f. Fly emergence
3. Will the relessed flies stey in the inaediste area?

Procedure

1. EBsgteblishment Exceriment

E Capture 1050 weles and 050 feasles in the fleld.

b. Dissect 50 males aznd 50 fewalas to deteraine the
vercent of sexually asture flies,

¢. Befcre relessing flies resove trsoe froa the orcherd
ond pick up the fellen fruit.

d. 3ark thorsx with Chinssze lacguer after inactivatnng
the fligs with sthar or cold.

e. & week after flies are releazsed coliect sll. tne
ripe frult end put in holding boxes. Send half
of held fruit Yo insectory in Hilo and retsin the
other half et orchard ingectory. Report weekly.

2. Longevity Exosriment
a. OUsge 100 males and 100 females newly emerged snd hold
for lengevity test. Feed with media formlse {600 cc.
pepaya, 20 grams yeast, 10 cc. honey).
b. Add 2 new cage of flies each month for a year to
obtain relative longevity throughout yesar,

3. Sexual WMaturity Exveriment
2. Cage 100 males 2nd 100 femsles and begimning at the
25th day end continuing wntil sexual ameturity is
esteblished, discssct 10 males and 10 femeles at
weekly intervals.
b. Duplicate experimsnt as a control at Hilo.

4. OQviposition Exoneriment
8. Observe released flies for oviposition.
b, Gage 50 flies (field collec»ed at Hilo) and obgserve
if they oviposit.
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5. Hatching Experiment
8. Teke eggs oviposlted at Hilo and divide into ivo
- portions. Take one portion to Keanakolu and retein
a control at Hilo.
b. Take eggs oviposited at Keanszkolu and divide into
two portions. Tpke one portion to Hilo and retsin
a control 2%t Keanakolu.

6. Larval Develcomeat
8. Teke : f:.rst ‘second and third ingtar larvas from
" Hilo to Keanekolu and observe developaent.
b. Take first, second end third instar larvae (if
4 a.vailable) from Keanekolu and cbserve development:
et Hilo.

7. Fly Emergem
a. Bring pupa froa Hilo end checlk emergence at Keanakolu.

b. Bring pupa from Keanskolun to Hilo and check emergence.

8. Q._g‘ Travel
Check trail trap for marked flies.

- (b) Mevna Loa Truck Trail - On a tra*l which is 11 miles long
- end offers an el,evation chonge from 4000 to 6700 feet and
at least one godd host (Solenum pgeucocapsicum), carry
on investigetions in on etteapt to get the following
informatlions

1. At vhat elsvations will the fly occur?
2. What is the llmiting fector;, host 2weilability or climate?.
3. What is the fruitiug ceason of the host?
4. How importent is elevation ond temperature to fruiting
pericdicity?
5. How far will the fl:iea travel" :
"6, Is there an advence and retreai of fly populat:;on on
the slope correlated with season? ‘

Procedurs

1, Place citronella traps at 1/2 mile intervais from the
start of treil to 6700 feet. This preliminary survey
will indicate whare the flies occur,

2. Replace index trap with WcPhall trapsg and use a fermented
lure for quentitetive studies. (Formula 80 gr. suger,
1.5 gr. Brewer's yeast, 1 liter water), ferment 48 hours,
then add pyridens (10% sol. in alcohol) at rate of 2%
pyridens) .

, ‘ 3. Survey host fruit ramge and observe frulting and flower-
@\ ing and sbundanca correlated with elevation.

4« On marked vplants uss quadratgamathod a tak:e samples
at elevation of 4000, 5000, 6000, and 6700. Collect

ripe fruit weekly and countg welgh and take voluma.



(c)

(a)
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5. Release marked flies at the summit (5009¢ end 50099) and
check traps for their asppearance. Duplicate the experi-
zent releasing the flies at the start of the trail. OCom-
pare flight range at 4000 and &700 feet.

6. lake heel':ly quantitative studies uging McPhiil traps
end compars population trends at the end of the year
with meteriological date and fruiting of host.

Host 8indles - To obtain information on hosts, host preference,
host distribution and relative efficiency es media, collect
all host material possible and keep data as to locality,
fruiting or flowering condition, elevation, number, weight

and volume of fruit, pupa reared, aduld emergence and gsex
percentsge. These studies will be psrticulsrly desirable

on the Keanakolu trail and in the area of Puuwasawas.

Longevity and Sgxual Dovelopmaent Sindies - At all stations

vhere there are meterioclogical ingtruments duplicate the

(e;:perimt in (a). Procedure, sub-paragraphs 2. and 3.
age 77). ‘

B. - Maui - Having completed the survey of Hawaii the writer returned to
Honolulu vhere several field trips were mede with ir. Raymond Ipafulu who was
running & mumber of fruiting stations and trap limes. The first part of August
was concerned with getting equipment together for Hawaii and idaui. On August 8,
1949, the writer left in the company of Dr. Talter Carter for a survey of Maui.
In this investigation we were accompanied by Dr. Peul F. Sharp, Director of California
Agricultural Experiment Stations and W. C. Jacobson, Asaistant Director, Department
of Agriculture of California. ' ‘

The 1ife history stations on ilaui were selected to obtain as complete & -
plcture of the climatic variation as possible. Maul offers an unusual opportunity
in this respect, for it is easy to drive from gea level to 10,000 feet slevation
in about an hour. This made the selection of the following stations feagible.

Kuls Farg:

(3000) This station is characterized by dry pummer months

with moigt springs and fall geasons. Vith an emnusl reinfell of 35 inches it is |
én area gtrongly reminiscent of the California Basy ares.

falesksla Stations(7030) The effect of low temperatures upon the fly

will be undertaken here

Hadlens (500)

This Territorisl Nursery with its mango and avoocado will

be used principally for quentitative studies of fly population correlated with

host availability.

Waiksmods(4250) This station, deep in the rain forest, will be used to
study the effect of excessive humidity on the fly. As is indicated on the precipi-~
tation chart the mean smwual ppt. is 230 inches. .

Ingectory gg' te: I¢ was desirable that the insectory site be accessible
to as many stetions as possible. 'The upper Kule region was indicated as a goed

place for a building.



(2) Life History Cages - It wes planned to establish the flies in ceges
vhich would offer as natural an environment as possible. Cages
were orstructed 6'z6'xz6' on a platform eleveted about 18" off the
ground so that they could be ant-proofed. They were assembled with
bolts which made it possible to knock down & cage or put it to-
gether in about ten minutes. The cages were placed at different
stations and comparative data compiled on the varying climatic
effect on the fly. The cages will be discussad at greater length
in the paragravhs concerning the initiel exzperiments with them.

6. Bgtablishing sn Ingectory on aaul

Returning to Homolulu on August 9, future plsnning was accomplished there
end on August 17th the writer again returned to Mlauvi. The objectives of this
trip were to select a definite insectory site, obtain & building and get en
estimate on the life history csges and incidentally obtain a place of residence.
These objectives were accomplished and the writer returned to Honolulu on the 19th.
The deteils regarding the bullding were included in a report to Willlem Edwerds,
August 18, 1949. Briefly the building, & quonset 60° x 20°, was obtained through
the C. A. A. at the Puunene Airport and moved intact on a low-bed trailer about
twenty-five miles to the chosen site at Kula.

On August 25 the writer moved his hesdquarters to sauvi where the next
three weeks were spent in esteblishing the imsectory, surveying the station gites, -
getting the life history cages in place and malking generasl preperations for the
acological studies. The quonset was moved into place on the 15th of Septenber
having been granted clearance by C. A. A. on the lith. On September 10 the govwern-
ment transportation arrived having been held up at San Francisco becsuse of prior-
ity cargo. By the end of September the laboratory was & “going concern” and the
round of preliminary activities were over. Finally we were getting down to the
business of the dsy--the Fly.

7. Photograchic Work

On October 9, Mr. Clower, the photographer for the Dgpartaent of California
arrived and spent two days teking color movies of the begiuning of the ecological
work. During the first dey the weather was unsatisfactory for talkting pictures but
the following day some good shots of a number of infested fruit were taken. ir.
Clower then left for Hawaii where he exvected to take the rest of the story.

8. Ingpections

Dr. Walter Carter arrived on October 4 and made a complete inspection of
all the stations. The details of this are covered in iy report to Dr. Carter
Oct. 9. Having mede a survey of the #aul facilities he left for Hawail accompanied
by the writer on the 5th. The Aawaili Stations were inspected end recommendations
made. The writer left Hilo October 8 to return to iaui. N

9. Yende Orchid Survey

During the ebove inspection trip & check of the Vanda orchids other than
Miss Joaquim were made to deteraine if they were being stung by the fly, ("Vande
Orchid Survey,® Oct. 8, 1949). Below is a summary of the findings:
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Total orchid plsnts inspected 102

R flowers inspected 1,861

*  buds inspected 181

"  units ingpected 2,042
Evidence of oviposition 1l egg

The one egg was found depo
in Mrs. Hil_tg collection on Hawaii
upon the surface of the folded bud.

sited upon the bud of a Clara Shipran Figher
o It wag not inserted in the tissue but lay
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HAWAITY 7. H,

2.
3.
bo

MAUT,
1.
2
3
e

HAWAI

1.
2.
3.
bo
5.

MAUT,

1.
2.
3.
4o
5.

No

Hilo
Kaumana
Pohakuloa
Keanakolu

T. 8,
Kula
Waikamoi
Haleakala
Hailku

I, 7. He

HAlo
Kaumana
Pohakuloa
Waiki

Kipuka Ki
T. He

Kula Farm
Waikamoi
Heleakala
Heilku

Kula 5 Lab,

dean Annugl Precipitation of Stations

‘Elev, 10 20 30 40 50 60 70 80 90 100 150 200 250

6511 xxexxexxsxeesx. xx( 31) .
5200 XX XX OO XA KA KRR RRXKIOO00RC0acaoa( 81 )

28 5050cuaoaoaoeaacacx( 33)

Temperatures of Stations

August September October -

dax  ilin Max  ain Max ilin
82 &9 80 66
7% 6L | 75 56
78 38 7 48
81 48 80 45
73 53 75 48

T 52 i 50

66 48

7 40 66 40

8l 64

72 51

tes Temperatures indicated are mean maximum and mean minimum expressed
in degrees Far.
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HALEAKALA STATION HAIKU STATION
90
80— Ppt. average based on 1948 depcx-rfure SR Ppt. average based on 1948 departure __
from normal from normal
20l — average annual ppt. 44 inches e average annual ppt. 69 inches
60
50
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20
10

Dec. Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
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WAIKAMOI STATION KULA STATION
——  Ppt. average based on 1948 departure _|  Ppt average based on 1948 departure _|
from normal from normal
228 average annual ppt. 230 inches =Ll average annual ppt. 48 inches g




TEMPERATURE IN °F
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CLIMOGRAPHS OF HALEAKALA STATION

ELEV. 7030’
75 MAUSTH.
: 5 ?
g
4./
[
65 /9
? il R !
1o L/
g \ -—_-—’-___'___________-—-—"‘
-d><
e o D SN
[Fr s
55
A}
/3
N%‘/
45 Ty
/"’5 - =10
12
4 1] 3 Ty
=}
5I 2 3 4 5 6 7 8
PRECIPITATION IN INCHES
Notes Ppt. bhased on.ten year mean
Temp., based on Iive year mean Oct, 17. 1949
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FUIT 3OLLICTIONS Gil HAUT

f" 8¢ Stage
' We YVeight in grams
‘ Hs Number of fruit
Vs Volums in ce.

Ho. sbate:locality sElov.: Fruit $Ss ¥ Ns Vs Pupa : Index
s : s 8 : $ 2 8 s e 3 Pupa per gr,
1. 9/17 Kvla Farm 2350 Ficus cerica H 452 32 300 160 35
' Mg (White)
2, ° w L Citxus sinensis R 735 10 800 0
Orange
3. ° 0 o n Thugsa nona R 566 7 - 200 350 o6l
Banama. -
bo © v n " Torato R 1924 16 1300 21s
L. esculontum
5, 9f20 ¢ n " Persua avcricona G 1528 29 1600 22 .01
Avoocado (vinter)
6, © u n ® Ficus carica R 792 38 59 2.3 55
- Pig (IMite) .
7. ¢ 0 n " Citrus sinonsis R &9 9 600 0
Oranpa .
8 " L " n Porsea areriecona G 1456 6 1350 2
Avocado (iHinter)
9, " n " " Porgza arcricana G 566 6 550 1l
Avocado (Vinter)
10, " . ® L] n Muga nana R 67 8 500 201 29
Banana
n, o n n U higa nana G 2321 30 2100 11 «03
: Bannra,
12, *© n u 1 [ausa nana G 3170 40 2250 35 o0l
13, © n " u Ylape nona G 2038 29 1900 17 .06
: Banana
Y. © " w n Citrus aurantifolia R 255 7 100 1
Lire \
15, 9/20 Baltm 500 Sugonis uniflora R 1311 340 1550 232 28 .
16 Surinar-cherry :
v, v u o Porsea awericana R3O 16 3250 1269 039
; Avocado (Dicley)
18, v n u Porgea amerdcana _
ivocado (Tloove Fo.2) R 2773 18 2900 77 .03
19, 9/21 Haleakela 7200 Cyathodes Tameiaroiae R 85 630 180 0
, Pukcawo -
20, 9/27 Waiakoz 3750 F:}.cus cr;.rica R 721 12 800 32 <0l
Blac': ’ .
2 % RKula Farm 2350 C%zrus Liroaiea R 368 4 360 2 .00%
mon :
2, U v " v Citrus aurantifolia R 255 5 220 0
Limo ‘
23, ®© =@ n n Papsiflora subreliata G 318 19 490 0.
Ilhite fla .
f« 2., " Insectory: 3750 Passiflora odulis 21321 45 1660 0
Lilikxoi ‘
25, 9/29 Wailwku 200 Torminnlia Cgtappa R 877 37 1030 406 o47
' Falsse Xamani N
26, 9/30 v 200 Gossyplum sp. G 23 16 300 0
Cotton

Uate. ¥ Punae of. D..cucurbitae
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FRUTT CCLLICTIOUS OH MADT

W HOO sDats =Locality H AﬂGVo H Fl'uit

8t Ws Ns Vs Pupae ¢t Indox ‘
Pupa por gr.
27,10/1 Haiku 500 ‘langifera indica R11528 55 G740 592 inme,
*ango (srall)
28,10/1 IHatku 500 Citrus aurantifolia R 431 92 1400 incomplote
Limss
29,10/3 MNaiku 500 ‘hngifera indica R 1998 13 1860 incorplets
Tango (small)
30, " " Vangifora indica R 5558 11 3210 136 ine,
Yango (Hoydon)
3, " n n P&iﬁi\m guajava R 1034 27 1040 31 4ine.
va
32, " [Kaild11342/40 Poidiuw gunjave R 1027 14 1030 incorplote
Guava {cormon) :
33, *® 0 " Pagaiflora cdulis R 283 18 280 incorplete
Idlikoi
3. " " " Poidiunm eattloianum R 1330 93 1280 incorplote
Guave: (Lemon)
35,10/6 ‘imitamoi 4250 Clormontia sp R 970 20 21010 inco~plote
36,10/6 ¢ " Prunus porsiea R 1069 25 1070 incopleto
~ Peach (‘hite)
37,10/6 llaiku 500 Tieus sp R 433 49 440 "
33,10/11 » n angifera indica R 2735 11 2600 "
Yango (Hayden)
39 " n " Mangifera indica R 1686 12 1560 u
Mango (Small)
0 " Tao Valloy 800 Psidiunm punjava R 1702 46 1760 "
Guava
41.10/1, Uppor 1ula3500 P;,{ruo sp G 1356 1. 1570 n
pple
8, » m ®m &  Diggpyros kald R 1636 1. 1570 L
, Persirmon
43,10/16 Xula Sant,3000 Porsos arericama R 46 12 1460 o
Avocado
-4f, " Lower Kula 2800 Inngifera indica R 2083 14 2020 u
SN llango (French)
485 " n n v ihngifora indieca R 20678 14 2540 "
' tango (Fronok)
6, " n n " Mangifera indica R 749 10 680 v
ianzo (Chinose)
47. " n n ®  langifora indiea R 1006 7 1000 "
“fango
42, 9 r ula 3500 Prumus vorsica 19 1920 o
%0 Peach (Yellow) 134w
49,10/21 ™ m® ®w  Cuvdonia oblonge 2224, 1t 2525 o

Quinco

Note. Tany of these Truit samnles have been eollected so recontl:- that complete

tabulat

ion of ~upae scro:med has not becn “ossible,
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[QUIT COLLICTICIS ON HAUATT

D:s Dacus dorsalis Us Veight in grams
C: Coratitis capitata Vs Volumo 4in ce.

Yo, sDat>:Locality sEleve: Fruit | U s V :Pupaes D s C 3 Indax

1, 7/30 Poholea 1700 I’mmpeag porsica 363 332 260 192 3 .M

2. " o ° Coffoa arabica 176 153 17 10
Coffao

3. " IHnolo 400 Peaidiu: cattleiamr: 460 295 75 A3 «16
Stravberry Guava »

be TV o " Citrus maradisi © 1758 15820 30 9 .02
Grapefruit

5 © n " Sugenia milacoensis 510 450 49 34 .09
‘e Applo

6, *# ¢ ®  DPunica gramatun 652 435 9 6 Nul
Porogranito _

7. ® Puwwaawaa 2000 Passiflora wollissima 1046 1010 321 227 3

38 " L 1500 Opuntia -opacantha 1€16 1380 2 2
Cacti

9 " iai-ca 2700 DPrunus orsica 1076 1060 176 150 «16
Poach :

10, 8/1 1317 Solanum pscudceapasicum 227 150
Jerusalon Chorry

11, 8/2 :1I7 4600 " 454 440

13. &/1 Koanakolu 2900 DPagsiflora edulds 27 270
1ilikoi :

Lo 7/30 Tinolo 400 Porsea a-oricana 454 520 12 9 .03
Avooado

15, $/10 927 4900 Solamm ngoudoeapsiown 210 262 13 2 7
Jerusalonm Chorry

16. 3/11 'hilidd 4T00 " 121 112 38 1 36

17, 7/30 Punmowna 2000 Santalun nanieulatun 170 3 30 2 .8

18, 7/27 Vaidi 4700 Prunus sp. e — 6 8
Pluns

19, 7/25 Uaikii 4700 Solamr: psoudocansicu- - - - 48
Jorusalanm Cherry

20, 7/27 "aitdi 4700 Prunve ap mny
Anricot

25, 8/24 1I8T 4600 Solamm nasulcecapsiomn 33.5 3% 9 5 3
Jorugnly - Cherry

26, /24 -LIT 4300 Dinnelia sandwiconsls 1

27. 8/24 237 5500 St;phalia Tameiamiino 75

28, 3/24 74T 4300 Coprosma riymchocarpa 2% 25
29, 0/24 247 4300 1lyoperun sandiiconse 85 20
30, 8/22 Koamakelu 6500 Copresma rhynchoesrna 15

]
31, 8/23 Keankolu 3500 Clermentia sp 85 100
S1all frult
32 3f23 0 Passiflora cdulis 113 200

~Tiliod
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To. 3otz Toenlity siloves Fruit 7 ¢ V ¢ Pypacs D G

-,

34 8/31 LTI 4000 S, psoudocapsicun 21 2/,

22 6 4
Jerusalom Sherry .
35. 8/31 ILITT 4300 8. pseudocapsicum 100 9% 11 22 97
Jorusalem Shorry ' '
36, " u £600 o 101 105 26 2 20
370 ¢ 1l 5100 {t 74 N 70
33, /4 Tocaun 100 Psidiun guniava 7157 4712 717 569
' Guavn
20, 9/5 Tindlil 47700 S. psoudocapsicun 121 105 101 5 82
Jorusalen Cherry
42, 9f4 Milo 10 Colophylium incphyllum 306 484 182 68 1
Kamond
43. 9/5 hikii 4700 Pyrun ralug 554  OL5 1
fApplo
blo 97 TETT 4300 3, nsounlocapsicun: 7, 62 130 9 7P
) Joruanlior Cherry )
L5: 9/7 :IRT AR50 3, psaudocansicun . 33 o1 130 3 122
. Jerusalen Chorzy '
LS. 9/7 “LIT 4500 o g, 20 111 7 87
L7, 97 TIET 3900 Voecciniua reticulatun 53 40
Giralo ‘
43, of7 “TwS 4300 “Iyoporict seaduiconso 6L 56
inio ,.
49, 07 LT £300 Pipturus ap. 3B 32
: Torensil
50. 9% 1TT 5500 Stypholia Tanciareize 1 g
“ukeaue
51, 9/9 ladkii 5100 S, pseulocapsicin 160 130 20 18
Jerusala Chorry
2. 9/9 inilkdd 1900 Yiketioonio phillyrasfolialés 162
53, 9/13 Koomakolu 3500 Snilax sanduiconsic 86 90
54, 9f14 TLTT 5100 S, noowlocapsicu: 62 60 2 11
Jeruonly» Cheryry

127 22 51
56, 9/ JLTT 4,600 n 9 89 127 5 103

5%, 0/1 TIIT 4300 " 638

[0,
~

57, 9/i5 “aikii 5100 - % 13 17

58, 9/15 Taiea 2700 Cordylino (stricta ?) 9 105

53, 9/15 niven 2700 Coffea orabice . S8 ™5 a0 13 1

e ~ Coffeo

60 B/15 tadiidl 4700 Juplans {rocia) 5330 7206 1625 28 1550
_ v o lalnub '
@\ 61, 9/15 Onoda” ' 200 Peidiun Guajova 2216 2247 371 226

“Guava :
62, /15 Aekalou 200 Annonn robiculet.. 37 377 10 5 1

fAnnona
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FRUIT COILSCTIONS O HAAIT

m 100 :DatesLocalety sflov, ¢ Fruit U ¢ V ¢ Papaes D ¢ C g Index

63. 9/15 lia¥alau 200 Ticus corica 156 172 10 3 001
Fig . ,
&he 9/15 linlmlam 200 Citrus -axirn 1030 1582 7 7 .01
. Purmelo

tiote, Z‘~2;’..'I.‘1‘s louna Toa Truck Trall




11l. PFruit Collections

TGO

To briefly summarize and evaluate the preceding data on fruit host
collections, 25 different hosts have been collected which have yielded D. dorsalis.
Of these, Santolum paniculatum, Passiflora molligsima and Juglans regia collected
in Hawail apoear to be new host records. On iieaui Cydonia oblonga (quince) has
been found to have fruit fly larvae attacking it. Inasmuch as D. dorsalis and
C. capitata were both observed in the area and the larvae are too smell to dster-.
mine this record will have to await later confirmation.

To have a baslis of comparison between differeant hosts am index figure
hag been esteblished baged on the weight of the fruit and the number of pupee
which the fruit yield. The factor is obtained by dividing the nuasber of puva
by the gram weight. Thig figure is the fraction of larvae per gram of fruit.

In cases where both D. dorgalis and C. capiteta are reared from the fruit en
index can be esteblished by dividing the number of adults by the graa weight.
However, where it is possible to use the pupal count, it will give a truer picture
becsuse the factor of pupal mortality is eliiinated.

On ®aui ripe benena gave the highest index figure, .61, which indicates
6/10 of a lsrva for every gram of frult. Green banana collections had indexes
of 03, .0l and .06 respectively. Indicating that ripe bansna are more then twenty
times as infested as greem fruit.

On Haweii the highest index, .71 was from Prunus persica (peach) but
this index is slightly distorted by the presence of some C. cavitata. The passion
fruit, Passiflora mollissims, had a rather high index of .31 in the collections
made. )

Two varieties of avocado, Dickey and Hoore No. 2 showed some rather
significant differences. Both fruit were collected in the dead ripe stage. Lot
No. 17 Dickey weighed 3849 grams and yielded 126 nupae giving an index of .39.
Lot Wo. 18 Moore Wo. 2 weighed 2773 grams and Y¥ielded 77 pupae having an index
of .03. For these collections it is indicated that Dickey was almost 13 times
as susceptible to larval infestation as ioore No. 2. However, the data is imsuf-
ficlent to base conclusions on at this stage.

The index method hes possibilitlies in statistical comparisons in host
susceptibility, fly preference, and other studies in which one host must be com-
pared with another.

Dacus

12. Preliminary Findings on acus dorgalis Eendl.

A. Studies on Hawaii*

The insectory at Hilo is the main base of operations. Here the rearing
and marking of flies, holding of fruit and other leboratory activities are carried
on.

During August over 100C meles and 1000 female dorsalig were marked for
liberation at Keasnskolu. In October 1000 male dorsalis vere marked for release
on the Meuna Loa Truck Trail.

With the exception of some fruit at Keanakolu, ell field collected fruit
is held in the ingectory after folume, weight and count is obtained. To date 154
lots of fruit have been collected.

# For tais purtlcular section of the report I have drawn freely from the quartere
1y repgort of (. Davis.



llected, end from which Dacus
The highest elevetion at which fruit was colle s
dorsalis han‘beei reored, was at the Valkii Station at 4700 feet. Host frult wes

plum and welnut.

Since the insectary was not ready for occupancy until August ?5, rearing of
flies and cage studles did not get under way untill Sep?embera The s:ug;es 2r§ies
therefore, very incomplete. As Hilo is a control station for most o e stu s
the various studies under way are described briefly.

(1) Caged Studies

a) Longevitys Tn this study newly emerged flies ere placed in 10-1/2
(= x 10 1/'21:: 10 1/2"ceges and fed on e diet of honey, yeast, orange
Juice snd cube sugar. Veater is made available Ly means of a
wick placed in a smnall bottle. No host materisl is.provided
for the females. In a preliminary study started prior to the

egtablishment of Orientsl Fruit Fly Investigations on this
Island, and which is continuing, flies cared for in the above
manner have lived 204 days at Hilo, and 220 days at Kaumana
and Pohsakuloa.

Status of the present studies under way is given on chart below:

Bilo ﬂA Kesumana ﬂ Pohakuloa g . Keanaltoln
Date |Deya] & Date| Deyg| ¢ e Dato Dave] & | @ 1 Date Days| o
' - !

10-11 1 | 116 |104{ 9-29] 1| 120| 120 9-16{ 1 : 106 106! 9-121 1 { 100} 90
10-19 8 98 | 591 10-3; 3| 120] 120{9-221 & 103 p021{19~-19{ 8 g8} 88
10-6| 6| 120{ 115/9<28 |12 ! 102 1100 9-26 | 15 841 82
11063 17 { 102 100 #10=-3 | 22 70
#110-1¢ 24 § 101 99 1 10-10 29 65 61
ﬂ 10-15 34 491 52

(b) Sexual Heturitys Recently cages containing 100 newly emerged
males snd feinales have been taken to ail stetions.

(c) Ovigosition: Field femaies in stendard ceges at Hilo readily
oviposited in four apsles exposed to them. It was observed that
they oviposited readily in apples that we siit rather than those
that were sliced. Generally, when apoles were slit, eggs were

- deposited on the surface or in cuts made by & knife blade, and
could be readily observed froa day to day. Under favorablie
conditions fruit thus exposed could be resoved the sane day,
usuelly two or three hours after exposure. Eggs laid in Hilo were
taken to all stations.

Field flies collected at Hilo and taken to Kesnakolu ovipogited

readily in apples and passion fruit after being held there for a
week.
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ing i ited i i { akolu
(d) BHatching: Eggs ovinosited in apoles at Hilo and taken to Kean:
é?k hatched within & week at this station. An apple expoged to caged
| females on October 11 et Keanskolu was found to contain eggs
which hed aprarently hatched prior to the 15th.

(e) Larvel Developments Apples contsining first instar larvae were
teken to Keanzkolu on Sepiember 19 and October 3, 1949, snd to
Pohakuloa snd Kaumana on October 3.

(f) Fly Bmergence: Hoture larvee sre placed in a jer a day prior %o
departure for field stations. On the follewing morning 100 new
pupae ars gelectad end teken to easch sbation.

103 pucae were tezleen to Kesnakolu on Sept. 12, 26 and Oct. 10.
00 ¢ 9 n % Pohskuloa ® ® 202 gnd 27

00 = " n * Koumena Boow 27

Thers hsve been no emergence at Keonskolu, Pohakuloa or Keumana,

(2) Quantitative Siudies

A gtar fruit tres groving in Hilo and about five winutes' ride from
the insectory has been selected for this study. The first collection
of fruit was made on October 11, 1949, and daily collections are
continuing.

(3) KAUSANA - 2000 .

About ten miles west of Hilo, this stotion receives zbout 253 inchsg
of rainfall smnually. & siell Arsy -billet is being used to house
the wex.-min. therzometer snd ceged studies. In previous longevity
studies & high mortality of flies has tolar place. Twe out of 50
lies, equel gexes, heve lived for 220 deys ot this station. There
lg little 17 any host materisl in the imnediate eres and the
vegetatlon, predominsnily native, cousists of iiee ferns and ohis
trees.

(4) POHAKULOA - 6511 f%.

This stetion is ebout forty-two miles west of Hile. It receives
about ten inches of rain ennually snd has teaperziure extremes
ranging from 27° to 85° F. The hupidity is likewise veriable
ranging from 5% to 100%. iesn humidity is about 40%. The vege-
tation is predominently netive, but Henthley plum trees grow and
bear well at this station.

A smell building with part of the sides cut out houses & max.-min.
thermomster and cazed studies. Thess ptudies include longevity,

- sexual meturity, oviposition and pupsl. There is notaing to
report at this time except that the irend is toward greater
longevity snd deleyed life history stages.

On Mereh 7, 1949, on apole which was Pirst sxnosed to gravid
femsles at llilo on ilerch 4 wag trensferred to this station. It



(5)

(

)

vas obssrved upon zrrivel at this stetion that some eggs hed
hatched. O iey 2, five pupae were observed and on June 6, 1949,
the first emergence of dorsalig took place. Allowing two days
for the incubation of the egg, totel cycle at this stotion was
93 days. By comparison, average cycle at Hilo is 30 days when
spnles are used 2s the hogt fruit. Additional pupation ?ook
place after May 5 and a total of 24 flies emerged, 11 being femalea
and 13 males

On Juiy 25, 1949, six femsles remained at this station. Their
exact age was not knowa, bul based on the first emergence; they
wers aporoximately 49 days old. On this day = slit apole was
exposed tc¢ them and, when checked & wesk later, no oviposition
had teken placz. This apnle was replaced, and the following week
8ll females were dead. (Wo ovivosition had teken olsce in the
second aople.)

WATIKIT ~ 4700 ft.

Thig stetion is 55 miles northwest of Hilo, Considerzble host
materisl grows herz, such &s wslnuts, peaches; epples, pluas,

agricots and Jeruselea cherrics. The emergence of dorsalis hes
bzen very low from fruit collected in this orchard ess attested
by the folloving figures:

: No, No. .

Hos® . Gorsalis emerpged med. flies emerged
Pluag ' 6 8
Valnuts 28 1550
Jerusalen cherries 6 166

REANAROLU:- 5200 ft.

Located on the ncrtheast slope of ilauma Kea, Keanakolu is 40
miles northwest of Hilo. It is on the edge of a fog belt and,
therefore, the daily hunidity at this stotion sverages about
25%. There ars three orchards in the vicinity of the insectary,
and these include apsles, quice, plums, nectarines, peaches
ond pears. Tue orehards ore surrounded by a netive forest of
kos, and growing wild through this forest is 2 climbing passion
fruit (Passiflora moliissinz).

On June 21 an initial survey of the orchard discloged no dov'salis.
Pluns were in fruit at the {ime. On July 27, fouriezn index
ireps, with citronella as a lure, were pilaced in the orcherds

and weekly checks showed negative results. In order to deteraine
how close dorselis was to the orchard end what native hosts there
vers, if any, a trap line was run froa the orcherd down the

~ Keanalcoclu-Ookale trail for a distance of six miles. The traps

were placed every helf-maile, fourteen being set. The lure was
citronelle, which atiracts only the meles. Elevations st each
trap vere obtained from an altimetar.

Yleskly trios were iede down this treil, snd the pooulation trends
are showvn on page 99 .
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wita the absence of the Orientel Fruit Fly at the orchards an
e::;bl?shed fact, 1050 males and 1050 fenalss were captur:gfin
the field at Hilo, and 1000 of each merked on the thorax e
green lacquer. Fifty maeles end fifty femalas were disz;c o es
to determine sexual maturity. Twenty—?our percent of the fe

and 42% of the males were immature, while 76% of the females

and 589 of the males wers mature.

s fliasg were teken to Keanakolu on August 29 snd released on
§g;:st 30, in an attempt to find out: (1) could they establisgh
themselves under these climetic conditions, (2) what effect thers
would be on longevity, sexual maturity; ovipositicn, egg hatch-
ing, lorval developaent, fly emergence, and (3) would released |
flies stay in the area. Prlor to the release of the f%ies, all
traps were removed from the orchard and 2ll fsllen fruit removed.
At the time of releage there wes intermittant sunshine and fog.
Frult in the orchards consiated of apples, pears, plums and
peaches, while mature wild fruit adjacent to the orchard con-
sisted of Pagsiflors molligsina (passion fruit), Coprogma rhyncho-
cerpa (Pilo) and Phytolacce hawaiiensis (Poksberry).

Veskly collections of fruit wers made. Hslf of the fruit col-
lected was reteined in the insectary at Keansltolv and the other
half was tuken to Hilo ingectary.

The first collection of fruit was made on Sept. 5 and on Sept. 23,
1949, the first recovery of dorsalis larve and pupaes was insde from
the Hilo portion of passion fruit (Passiflora mollissima), collected
on the above date. The first fly emergence &t the Hilo station
took place 28 days after the flies were released at Keanakolu.

A total of 17 flies emerged from the first iot &and saven from

a later collection. '

Four pupae weré recovered from peaches that were collected at
Keanakolu on Sept. 27. These pupae are at this station and no
emergence has teken place.

No adultmrked flies wers recovered at Keanakolu, end it is
believed that they drifted to lover elevstions within three days
after liberation.

(7) HAUNA LOA TRUCK TRAIL: 4000 - 6700 feet.

Thig trail is locstzd on the northeast slops of Jdauna Loa and is
eleven milas long. A weather station is mainteined at Kipuka Ki
4230 feet. The vegetation is predominantly native but a D.
gorsalis host,; Solanum pgeudocavsicun (Jerusalem cherry), occurs
along the trail st elevations 4000 to 5100 feet. To find where
D. dorsalip populations occur along this trail, as well as the
seagonel: trend, index traps wers placed at half mile intervals,
from 4000 feet to 6700 feet. Results are shown on page 101,

3

On September 30 the index traps were placed b by icPhail traps.

On the first check, flies were found in all traps except the

next to the lest. The downward trend shown by the index traps

was apparently upset by the efficiency of the iicPhail traps. There
are ingufficient checks for comparative data. For lure; citro-
nelle and water are used at the rate of 4 cc. to one-half pint water.
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To determine the importance of elevation and temperature to frult-
ing periodicity of Jerusalem cherries, plots a yard square were
established at 4000, 4300, 4600 and 5100 feet. Ripe fruit was
collected weekly, and immature fruit snd flowers were counted.
Emergence from the ripe fruit suggests that higher elevations

are limiting factors as far as dorsselis is concerned. Coaparative
data showing emergence of dorsalisg at various elevations is on

page 102 .

To study drift of flies on the Hdauna Loa Truck Trail, en initisl
release of 1000 male flies was made et the end of the truck trail
(6700 feet) on October 13. The flies were marked with red lacquer
on the thorax. Prior to the rslease a focal point was established
and sixteen icPhail trsps were placed in a ring 4 minutes! walk
from the focel point, or a radius of about 1000 feet. The lure
for each trap was 4 cc. citronella to 1/2 pint water. On October
19 only one marked fly was recovsred. It was trapped in number 2
of the ringed traps, vhich was northeast of the point of liberation.
The trail descends in & southeasterly direction. (see psge 100 .)




POPULATION TRENDS ON THE KEAVAKOLU-OOKALA TRAIL

e

Traps set July 28, 1949

Trap  Elev.)
15 5200
16 4900
17 4650
18 44,50
19 4200
20 900 |
g2l “9mEp el 4 \ | ‘ | 3
23 3100 2 \\ ; ' : 2
24, 2600 1
: \
25 2600 5, 1 6
.A\‘s\ # f‘( -\'w |
26 2300 § 13| 6 NIIN 22

27 o040 §166| 87| 63 1 EL 25| 4 5 6 390

28 2000 §166 90 150 24 - 2 - 12 4 44B Totel Flies
Auz.l 9 23 30 Sep.6 13 20 27 Oct.d

This populstion trend shows clearly a lower incidence of flies
at the lower elevetions and an unnistekeble retrest from higher elevaetions
ag the geasson progresses. Whether this is an actual movement down the slope
cr the slimination of populations at higher elevations can only be surmised.
If the condition of the trail is an index to precipitetion the humidity curve
might reflect the reason for this population trend.
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An initiszl release of 1000 male Decun dorsalis wae made at the end of
the Mauna hoe Truck Treil (6700 feet) at 2:15 p.a. on October 13. The flies
were morked on the dorsal part of ihe thorsx with red lecquer. Prior to the
vazleoese a {oecel point was ecteblished and 2 riwg £ 16 uhphﬂzi tirops wer
placed at & vsdiug of obout 1000 %, or four wmin eg’ walking distence. The
lura nsed in the traps wes 01trcre la, 4 cec. ind cf vater.
On Och. 19 one merked fly was recovered in tren No. 2, wshich wes northeast
of the f.7. i
- Veether: Partly cloudy, cool

4]
ut
e

® 5 Trzp in which ly was recoversd ¥ind ¢ idoderate H.E.
R.P. ¢ Release Point _ Fruit Present:
MLER 4 Haune Lea Trock Trall Yacciniuva reticulatum

Suyphelia Janalameuae




o 101 =

{MAUNA LOA TRUCK TRAIL

Citronslle Traps Esteblished July 26, 1949

iTrap

Dates of Checking and D. dorsslis trapped

o

| No.|Blev.|uiles| 7/29] 8/2 |°/10 | /17 |8/24 (%730 [9/7 |5/14 |9/21| 9/28 | Total
|23 [6700 | 11 ]
222 6500 |10.5 1 1 '
21 |6200 | 10 1 _ 1 (
20 {6000 | 9.5
19 {5900 | 9 2 2 {
18 | 5800 | 8.5 ;
17 {5700 | 8 1 ' 2 L
164555 | 7.5 1\ 4| 74} 51 1|15 | 5| L] 3 JA S ‘
15 | 5260 | 7 1 1 2 ﬁ
14 | 5220 | 6.5 2 2
113 [5120 | 6 1 1 1 3
+12 | 5020 | 5.5
§11 4980 | 5 1 1
110 {4860 | 4.5 | 1 1 1 3 |
I 9 |4760 | 4 1] 1
8 {4620 | 3.5 ;
714520 | 3 | w| 1) 4| 1 31| 12| 38 5| 109 |
6 | 4420 | 2.5 2 50 11 18 l
L 5143601 2 1 2 3 '
4142501 1.5 12| 122 226| 179} 145 | 165 |1287) 594 650| 681 4061'
sglaso| 1 | sl ef a 28| 13| 28] op| 20| 187| 7t |
20409 | 0.5 | 4| 14| 25| 23] 29| 15| 43| 109 we| 54| 408 :
114000 | o | 212 387 810 344 | 28| 43 hess| 1704 1154|913 7640

e  —ya. o

-
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Co.ipiled by C. Davis
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COMPARATIVE EMERGENCY OF DACUS DORSALIS AND CERATITIS CAPITATA

FROG SOLANUY PSENDOCAPSICUM ON MAUNA LOA TRUQK TRATL SAYPLE PLOTS AND RANDOM COLLECTIONS

__Anougt 17

-« Rugust 2A

Auenat 3%

Sentember 7.

Seoiembey 1./

' ' No. No. Yo, Ho. Ho.
Elevation ILocality fruit Dac. Cer. fruit Yac. Cer. fruii Dac, Cer. fruit Dac. Cer. fruit Dec. Cop.
. sewple 6 2 o 5 0 0 0 0 0 .

4000 £+ Bandom 37 16 4 0 0
4300 £y, Oemple 47 12 13 16 0 2 5 0 7 0 3 1 8
Rondom 100 29 97 100 19 79 100 22 51
4600 fy., Semple 100 2 0 3 0 2 10 0o 6 8 0 22 2 g 0
Randon 32 5 3 100 2 20 100 7 87 100 5 103
5100 f. Sample 13 6 0 6 0 0 o L 0 0 0
Random 100 0 0 0 100 0 11




B. Studies on isui

(1) Initisl Tests in Life History Cages

The ournose of the initial fests with the life @istory'cages
was to find the best manner of providing the flies with a
neturel hebitet in which to study the files under varying
climatic conditions. It wos found that Jerusalenm Cherry
(Solarun pgeudocansicum), gusva (Psidium puejava) and Ohelo
berry (Voccinium teticulatum) could be transplanted into large
metal drume while ia fruit -if handled carefully. The metal
containers messured 18 inches high and 14 inches in dlaaster
and provided ample room for thes roots of plants four to five
feet high. Four plants were put in eech cage initielly but
the inclement weathsr ot Vaiskamoi Stetion and Haleaskala ceused
» heavy mortality of the fliss due to inadequate protection.
sore vegetative protection is eppsrently essential in these
caeges.

A% the lower ststions at Kula end Haiku the principal problem
was ant-proofing tha cages. The cages had sur»osgely besn
erscted on a nlatform with legs so thet they could sit in
drums of oil. In svwite of thils precaution enis were observed
in both cages. I% is quite possible thal they were intrcduced
with the planis. Tils rosed the provlen of getting the plants
into the csges while baing certein thot there were no ants in
the soil. The answor te this seams to be in growing the
plants on an ant-pruof pletform prior to introducing them into
- the ceges. Ants, particuluerly Pheldole megecsphsla, must exert
conglderable pressure on the fly sonulation. " In Pfact this
praditor msy be aore effective than certzin introduced parssites.
It has been freauenily observed thet flies caught in traos
nave @nits attoched to their legs. The larvae also are subject
to the attack in the criticel perlod between lesving the fruit
and entering the ground to pupate snd even in the fallen fruit.

;ation siax ReleagelNo. | Cheacked Checked Total %

Elev. Win Date |Flieg| Date Desdl date Desd Days Dead smortality
flaleakala {66 10/3 |255° | 10/12 183 10/17 86 | 14 249 974
7030 _ 40 10/4 11029 | 10/12 48| 10/17 27 | 13 75 73
Maikamnoi 66 10/6 |24 | 10/11 7| 10/17 135 11 214 88%

{4250 48 . ,

aa;gg g;: 10/4 (255 1 10/7 45| 10/17 7 13 52 20%
ula Fara 72 10/3 |27 | 10/12 271 10/17 8

{2250 50 : woo» 12

Note: The hesvy mortality in the Heleakels Station was due to inadeuate
protection during a storm waich lssied 24 hours with low temperatures
and driving rein.

g
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Hosts in Cages

@ Haleskala Psidiuva gua_avae
Solenum pseudocensicum
Vecciniva reticulatua

Viaikemoi ¥V. reticulatum
S. pseudoceosicuan

Heiku  Psidiua guajava

S. pseudocspsicum

Ficus cariea
Pgidiun guajava

Solanum vseudocspsicum
Vater was provided in all cages as well as guava fruit.

Kula

Oorelininary tests indicate that precipitetion and huaidity may be equal.y
importent as tenverature in the role of environmentel resistence.

A Preliminary Sgudy of Population Trends

Irep No. Date Count Date Count Date Count

Kula Farm 24 10/12 60 10/17 68 10/22 65
39 n 45 " 22 " 110

49 " 61 " 103 " 24

48 » 84 n Vil » 188

Nursery, Haiku Al " 7 " 33
67 10/10 3841 10/13 3546 10/17 4610

70 " 851 n 97 U 966

78 " 1702 n 1575 n 2277

79 " 3346 " 2747 " 1991

Haiku, Yengo Orchard 89 " 1573 n 1473 " 27
105 " 299/ 10/12 10/17 13

107 " 2208 w 1145 U 689

20 v 354 n 2753

36 n 33 " 808

65 0 180 " 69

Note: Kula Farm Trapls set out 10/7
Nursery, Halku " " 10/7
Jengo 0, " "0 10/7
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(4) A Study in the Flight Movements of Dacus dorgalis on the
“§lo;ge§ of Haleskala

ts of this
Introduction ~ While it ig true that the movemenbe i
e situation do not necessarily reflect what movements may exp
\?nﬁeindg;ferent conditions, still certain fundamental information was hzﬁty
to be gained by the following studies. Haleaksla offers a unique o:*)::r o
to meke & movemsnt study on a continuous slope. There are few moun r;s
the United States which can lay claim to a slope, unbroken by interven ngl o
mountaine or foothills as does this extinct volcano which rises from sea lev
to 10,000 feet. How far will the fly travel? Will they disperse gemerally or
tend to fly in a definite direction? Will the low temperatures in this area
prevent a wide dispersement? How long may one expect to pick up the released
flies at the relesse point? The enswer to these and some other questions were
to be reslized by this work.

Hdethodg - Male flies were trapped by means of the McPhail
Trap (glass inveginated) which was baited with citronells-soaked cotton balls
sugpended from the cork in the top of the trap. Initislly a few traps were
placed in three different sreas to find a place of high fly population. Kula
Sanitariuvm Farm (2850 ft.) showed 742 flies recovered in nine traps in four
deys. Territorial Nurgery at Haiku (500 ft.) showed 15,763 flies trspped in
geven traps in two days. Baldwin's mango orchard near Haiku had a catch of
7,107 flies in tvo traps in two days. Evaluating the results by the use of
the formula F_: tdc we arrive at the following:

™ )
Kula : tdec 20
Terr.N.Haiku : tde : 1126
Baldwin's st tde . 1773 %

The index at Baldwin®s msngo orchard later diminished indicating a falling
populetion. Elininating Kula Ferm the other two areas were concentrated on
for the trapoing of the male flies. Thirty traps were placed in each locality
in an area sbout a half of & block. In this manner several thousand flies
were obtainable within a few hours. It was noted that the flies were abundent
in the traps in the morning particularly. It was also observed thet frequent
checking resulted in a grezter totel than leaving the traps for one or two
days. This indicated thet many of the flies escape. Ordinarily the fly is
strongly positively phototroplc and negatively geotrophic which mesnt that

the traps could best be emptied by covering with a dark cloth and tilting up-
ward into the cage. However, citronelle has a tendency to anesthetize the
flles for many of then refuse to respond to light or grevity stimulation.

: darking - Having obtained the flies they were taken to

the lab where they were marked. There sre undoubtedly & number of merking
techniques. I have received estimates of froam 1000 & day to 250 an hour for
8 single man. The method used in this study was & three-men team which could
mark 1000 to 1200 flies sn hour. The two markers sat &t opposite sides of a
desk and the third man sat at the end. The two markers were passed freshly
anesthetized flies on the top of petri dishes by the third men who caught
thea with sn aspirator and blew them into test tubes which had etherized cotton
in the bottom. As the two markers finished a petri dish of flies they passed
them to the end of the t=ble where the "fly catcher® recorded the number and
put then in the cage. About twenty-five flies were snesthetized at & time.
They were left in the test tube until the last fly just finished wiggling and

# D: days set; F: total flies caught; tdc: trap daily catch
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then dumped on top of the petri dish. By the time the marker completed the
tventy-fifth fly they were beginning to become active again. The sharpened
end of canel hair brush handles proved to work more satisfactorily than the
brushes themselves. The tip was dipped in lacquer so that a tiny sphere
formed at the end. The flies were held by a peir of forceps by the wing and
the tip just touched to the dorsel part of the thorax. When the lacquer was
the right consistency a tiny round spot would adhere to the thorax. The petri
dish of flies is placed inside of the cage until the next dish is feady. This
interim period gives the lacquer an opportunity to dry. If the flies are
blown off the petri dish too soon they will stick to the botton of the cage
on their backs. The mortality of the wmsrking operstions depends upon the skill
of the anesthetizer and the care with which the flies are marked and handled.
300 flies wera placed in holding cages 10 1/2 x 10 1/2 x 10 1/27.

Trap_Pattern - The release point (BP) was indicated as the
point of a triapgle near the suanit and the trap lines became incressingly
longer as they approached the base. Those lines closest to the RP had the traps
gpaced ferther apart to allow the fly to infilirate down the slope. Above the
RP was a string of traps whose purpose was to intercept those flies which would
move upward towvard the summit. The mileage from the summit to the Haleakala
cut-off (3700 fest) was measured and esch cut-back numnbered. Traps were then
placed on certain cut~backs. This eliminated a good deal of cross-country hik-
ing over rough terraine. However, in order to extend the trap lines it was
necessary to extend the cut-vack lines on the left and right. In addition to
the trap liises it is the intention to make spot checks at verious localities
after the fly has hed an opportunity to disperse.

Relegse of Flies ~ It was the intention to relsase 10,000
flies at 9000 feet &t sbout 9:00 a.m. on October 2L. The flies were carried
to the summit in 33 holding cages. At the beginning of the trip the temperature
was 54 degrees and the flies were quite torpid. At 9 o'clock a cold easterly
wind was holding the teapersture at the 9000 foot level to 54 degrees. This
is below the threshold of activity for the fly and it was pointless to rolesse
them at the temperature. The sky was slightly hazy and the sun obacured. Try-
ing the 8000 foot level we found the temperature about 60 and the zum was
climbing above the haze. The fliees inside the panel-truck had becume quite
active as the teamperature inside the closed truck was 70. At this point another
check was made at the 9000 foot level snd the temperature had risen to 58. The
flies were finslly libersted on the number 5 cut~back at about 8500 feet elevation.
The sky was slightly overcast but the sun was warm enough to feel. The temperature
at the beginning of the release was 6/ and climbed to 66 as the last cage was
emptied. There was a very slight wind from the east. A total number of 8388
flies were liberated between 10:45 and 11:15 a.m. Of the 10,072 flies which were
marked between the dates of 13 and 21 October, 1684 were either crippled or had
died in the interin.

Observations - Between 60 and 62° F. seems to be the threshold
of activity for the fly at the time of the release. Upon release the flies flew
up slightly and then veered eastward, up the slope and into the very slight
wind. In s8ll the flies released the behavior was the seme with the exception
of a few strays which wandered off erratically. After completing the liberatia
a survey of the vegetation fifty feet below the roed, west of the release point
wngs made and no flies were observed. A similar search above the road and to
the east of the release point found thex in goodly nuabers.
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Why the flies flew in this direction might be explained by the fact thet the sun
behind the haze apoesred as a spot of light and they may have been flying toward
the source of greatest light. The fact that they flew up the slope was contrary
to vhat one might expect. Host material and clinatié optimum usually would be down

the slope in most areas.

Recoverieg ~ The weather from the time the flies were released
on October 21 until the first check of the traps on October 24 was clear and
fairly werm. The Helesksla Station hed a Hax. of 65° and a #in. of 38°. The
temperature up the slope at the release point was probebly a few degrees colder.
Weather condition on the slope was good for dispersal. At Trap. No. 108 2 flies
were recovered. One of them was marked. This trap was about half of & mile from
the release point down the slope at an elevation of about 7600. Another recovery
was made in Trap. No. 21, dom the slope at about 7500 feet elevation, about &
half mile from the release point. This fly had aprarently entered the trap
recently for he was quite active and istting on top of the water. Two unmarked
flies were found at Trap 45 at 4000 ft. and an unmsrked fly was found in Trap 48
at the same elevation. The unmarked fly taken at 7600 is the highest point Dacus

realis has been recovered on daui. One more recovery was made in Trap 95 in the
0l3nda gection sbout 6 miles froa the release point.

This resort includes only the first check of the trap 3 days after liberation
and it 1s quite possible that future checks will indicate a greater dispersement.
It is planned to release about 1000 more flies late in the afternoon to observe
if the sun has eny effect on their direction of flight.

‘Elevation Cutback itiles No.Traps \Distance|Trap Nunbers ;

={_ ‘Betresn | :

: b .

979 10 9200 1 1.8 7 | .2 139,%%,28,103,144, 18,138

é Ext. L | 1.2 6 | .2 12,23,44.,55,64,141

| .

{8700 3 ] 1.2 1 Po- 46 ‘

8500 to '7900i 5 1.6 4 o4 106,49 (R.P.) 169,52 1
. i :

7500 to 7L00i 77 L2 ' & 131,10,21,108 _

] : | .: S » ’

Fm w @Q m i ?04 1-3 02 $,1§3?19’1$,w,61,182’137’ '

: : 37,145,54,76,32 ’ 0

Ext. L i .8 4 .2 69.75,143,184 s
Bxt. B -8 4 o2  60,72,105,121 5

14350 to 4000{ 28 6 3 | o2 15’4,136,66 |
Ext. R 22 11 ;o2 %,25,91,1.5,48,94,7,11,1.1,123,§

H '

3700 to 3000{Lab to 5.6 14 A 157,131,38,26,2,50,66,34,167, |
Kula Sen. : 24,120,8,22,35 i

4000 to 3500|0linda | 4 1 ol 57,95,1'72,155,83,51,82,122,92,5

!' 29,17 1




Totel miles of Trap.Lines
Total Velking Trap Lines
Total Number of . Traps
Approximate Sq. #Mi. covered:
Conédition of Flies

Flies Roleased .

o8 80 08
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24.8
-804
89 .
50..
Active
. 8348 ..

Release-Point Elevation 8500 ft.
Date of Releagse Oct. 21, 1949
Hour .10:45 a.m. to0.1li:l5 a.m.
Tempo &) to -66-Ro .. :
Veather: Slightly overcast
Wind: . Very .slight, from Eagt.

Note: Flies were observed to fly up the slope and East upon releass.

Bxt. I, : Extension left of cut-back.
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(5) A Coaparative Study of the Attractiveness of Various Fruits

to Dacus dorsalis Hendl.

This limited study was carried on in three different areas
using #cPhail traps. These sites were characterized by dif-
ferent population levels of the fly. The population at Kula
Sanitarium Farm could be considered an area of low fly inei-
dence. The limiting factor aprears to be guitable host material
in sufficient quantities. While there was a good variety
including banens, fig, limes, oranges, lemons, avocado, there
was insufficient ripe fruit to maintein a high population.

At the second site, Territorial Nursery at Haiku, a high fly
population was in evidence. This appeared to be the result
of a good source of sumner avedado.

The third site, a mango orchard nesr Hailm, had & high popu-
lation which was rapidly diminighing as the mangoes, which
hed supported it, wers going out of season.

8liced fruit was used in dry traps which were checked daily
and counts taken of the flies trapped.

As a bagis of comparison an index figure was established by
multiplying the number of traps hy the number of days they
were set and dividing this figure into the totsl flies caught.
The formula might be expresssd _F s tdc. Broken down, T
TD
Traps, D: days set, F: Totel flies caught end tdc indicates
trap daily catch. The following date shows how the index
figure may be used:

Flies Index
E_.___ae_‘rra Dayg checked! TD 1 Lure 4 9 g 2
ula Sanitarium Ferm - An areajof low fly incidence
10 3 30 Fig 9 8 030 026
10 3 30 Benena 89 124 2.7 4l
10 3 30 Citronslla 275 0 9.1 -
rl’err:ltorial Nursery, Haiku - An area of high fly incidence
9 2 18 Benana a1 T4 4o5 bod
10 1l 10 { Pineapple 16 A 1.6 2.1
5 2 10 Citronells] 1712 0 171. -
Baldwin's Mengo Orchard, Haiku - An area of high but diminishing incidence
20 2 40 Hflango - 122 - 3.0
20 2 40 Banana - 156 - 3.9
17 1l 17 Avocado 11 4 .6 3
2 1l 2 Guava 7 20 3.5 10.
fet Citronella Traps in the above aress
ula 4 3 12 250 Yo
Raiku 4] 5 20 33,456 1672.
-1 I 10 10,404 1040.




13, Reports -gubnitted

Date Subject 20 _whop
9/4 - ngeological Rerort on flawveil Dr. W. Carter
9/12 "Ecological Regport on Maul Dr. W. Carter

9/18 "Report on fiaul Trip" © V. Edwerds
10/17 "Progress Report Maul® "~ Dp. W. Carter
10/18 "progress Report Hawaii® Dr. W. Certer
11/8 "Vands Orchid Survey" Dr. W. Certer
11/8 Dr. Walter Carter's Inspection Trip® Dr. W. Carter

14. Sumpary and Conclusions

If you have read this far you deserve & quick finish. It is too early
in the studies to form any conclugions from the data we now heve on hand.
Some of it is suggestive but it would be presumptuous to ao gtate them here.
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4 mig mi. 2 rie 1 mi.
Code
Zutbnek Turn Yile “oral Tist. _i——"’—_—————————‘_———V
1. » R 1.6 1.8
2. L 1.68-2 o2
3. R Ce ~he2 1.2
4, L 3.2-4.4 1.2
&, e 4.4-5 1.8
A L £, =7,1 1.1
7. ¥ R 7.1<6.2 1.2
8. L 8,7a0,.8 1.2
S. 3 9,8210,r 1.1
(10, » L 10.8.13. 2.4
“il. R 13. <12,1 1.1
12. L 14.1-14,4 ]
13. k 14,4.14 .68 ?
4. L 14.8.14.8 .2
1¢. R 14 ,8-.14,2 o1
L15. L 14.8-18.1 o?
17. B li.l-1F.%° .2
18. L. 1:3.4-153.5 Wa
12. E 158,8-16,7 4
20, L l8.2.15.8 ok
2]0 - R 1606’17- oA
122, L 17, -17.4 .4 -
23. E 17.,4-17.7 3
24, L 17.7-18. .3
125, R 18. -18.56 B
26, L 16.5-18.8 .3
127 R 18.5«19.3 .5
-28, ¢ L 19.3-1%.9 8
29. R 18.8-20.2 3
0. L 7 20.2-20.4 .2
31, "R 2044-20.6 .2
22 L 20.6-20.§ .3




20020

e Tala
8000

7000

4000

4 mi, i
v oae
Cutback Turn  Mile Total Disgt /
To % H 1.8 1.8
2s L 1 Ba2 e
PR R 2y wited 1.2
|- 4. i) Seled. b 1.2
ba -2 B 4:4=8 1.8
B L Be-aTal 1.1
Tou: % i Telmiod a2
B L Bila8,8 o2
. R F.8-10.6 1
110, » 1 10.6<13. 2.4
13+ R E T P | 1.1
12 L 14,1-.14,4 o
13, 5 14,4.14 .6 =
14. L 14,8.14.8 .2
18 R }4,B8-14.8 i |
16« L 14,9=-18.1 o2
b By 55 R 38 te1E.4 o
18, L 18.4-15.58 h
19, B 15.8.18.2 .4
20, L~ 16,8:18.5 ol
o 1 ‘R 18,8-17« i
L 22 « Lo X% +X7.4 & 2
25 R 174177 S
24. L™ 517a18, 23
ey R 18+ =188 2B
28. L 18.5~-18.8 P
a7« K. 18,8519.3 B
28, * L 19.3<18.5 «8
29, B 19820, 72 ;S
0. L " " 20u2-20.4 .2
51' 3 2314-2006 ng
32 L 20.6-20,8 o
‘| Milesge 000 Start et
'Summit-
» Cotbacks used for.traps.
@ Release point
® Flies recovered
O Clipnda trap 195
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Project = I~U-1.1

Investigutions to deternine the effoct of constant low teiporatures
on tho developmont of all stages of D. dorgalis.

Preliminary Hesults Obtainod froa tho .ixposure of All Stages of
Do M to a Constunt Te.poraturc of 32°%F. for g Porlod of £I

e

(L) Puparia

A total of 4,550 puparia were colloctod fro: sand boneath host frulis.
Those wore randomiyed and £ifty puparda placed in cach of ninety
srnall Brienioyer fluslks with onough sand ad-ied to just covor the pupas.

The flasks werc divlied into ton sories of ninc to a sorics. One
serios was irtcdiatoly placod in tho rofripgorator cabinet (32°F.)
and ono flask removed cach day for nine days. Tho roraining serieg
vore held at roon temporature and »:frigoratod in consecutivo
order {ron ong Gy to nine. Onc of cach sorles was hold at roon
terporacure for conirole Tho followring tubles provide the results
obtained to date:

Table 1 Befriporated 8/1/49
Ihumber of D. dorsalis flies emerging fron pupae aftor reiioval
Age of pupae upon entering ¢, . vofrimarat: o
rofrigerator 32°F. da.? dae B dach dac b _da.l7 cdaed da.D da.|Dute |io. of pupac
. ., Y. Q 0 Q Q o 0 0 0 0 50
1 dae 0 Q 0 Q 0] 0] 0 0 [0] 1
.'l. dag 0 0 210 Q. Q _0 0 n
d&m Q Q 0 0 0 0 0 0 0 n
. 0 o ! ol ol ol ol ol ol o 0
g]go 0l o 0 o) 0 0 0 0 0 "
1 da, 0 0 0 0 0. Q Q 0 Q 1t
_ 1 dao Q 0 0 Q 0 0ol 0 0 0 "
:; dtgi 0 0__1..0 0 Q Q 0 0 0 n
owall ol o 0l ol ol ol ol ol o
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Table 9 Refrizerated 8/11/49
Age o§£ mg upon en;ermg er of Do dorsalis flies amarging frgm pupae after removal
refrigerator 32%; 21 ora w_%’s
- . al/, dads Jdalé ad? dab p te No. of EEE
g_.gu 11 2 0 Q 0] O 0 0 0 _18/8/49 go :
5 @;da, 01 Q 0 0 Q |2 parasi 0 0 , 50
5 an 0J].0 o] 0 Q1 0 0 0 0 i
X olo 0 0 0 0 Q 0 0 i
9 dse e o A i
{ 0 0 Q Q w
_%e olo o ol o 0l o 0 8 "
—2—9 e Q10 0 ) 0 0 Q o) 0 i
2 t?i olo0 0 Q 0 0 0 0 0 n
otal s 112 | ol ol o [*pragasibes o
Table 10 Control
‘ 8 da. Al 2 712 |3 |2 |3 21 3 [8/5/19 50
; 8 da. ol o olo |lo laog lo 0l o |8/8/49 n
: 8 da. om@}'n Q Q 0 (4] 0 8/9/_4_9 u
, 8 da. 0l 1 olo Jo o o 0_flpar.|8/10/49 n
lpar.2pare
8 dao 0l 1 o_lo 1o |0 04 0 18/16/49 "
8 da. 0} 0 o0lo o (o o idpawko [8/28/49 n
8 da. Q 0 0 J_lm‘ Q0 (0] Q Mpro 8! 2?'/ 49 o
8 da. 0l 0 Qi 0 1o {ao |0 04.0.. A
8 da. 01 0 olo 0 0 0 Ql o u
T ?. ° e < q
otals a pg.r Spare | 3par a 0 o lpar:2par

First instar larvae were re:soved from incubation dishes immediately upon
hatch, and ten apples were iuoculated with twenty~five larvae each. Une apple
was held for control, the remaining nine wore refrigerated and one reuoved
cach day for nino days. lNesults woro apponded in tho following table:

Table 11
Apples inoculated with tmber of pupac recovered from fruit held at room
?‘5 st instar larvae & ~ tenperature after refrigeration for:
immediately refrigor-
ated 8/1/49. Control | 1 das 2 da.l 3 da. |4 dao.|5 da. 6 dao|7 da.i{8 da-|9 da- Iate
0 0 5 puppe 0 0 Q 0 0 0___8/11/49
rl_lme. . ourei 0 pupadliupal 0 0 0 0 0 8/18/.9
4 pupae Ppupael lparasi 1pupa 8/25/45
Loapa 0 0 0 0 0 .
3 pupae % pupapq Q 0 0 0 0 0 0 $i%f49
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Froshly hatched first instar larvac wer: collscted from incubation
di;l;gga and p:mdfifty grare transferred to each of ton Potri dishes containing
a pre o macerated papaya, honey and to The follow
table shous tho rogults obtained: ’ yous o

Table 12

Larvao refriger-

| ated at 32, Mortality Pnpae
1 day 16 0
2 n 38 0
3an 47 0
L " 49 0
5 49 0
6 " ' 50 0
70 50 0
g n 50 0]
9 ® 50 0
Contxrol 0. 49

lo 131;;36 survived beyond five days after subjection to refrigeration
at 32°F. '

Hine sectionad 1life hiastory cages, cach containing ten D. dorsalis
equal to gex, were used for each of the following groups of flies,
froshly emerged and field collected. 4 table of the rusults follows:

Table 13 ilumber of. S ved
| 4, 5 Days_ 6 Daya . 7 Days_
te oo, of days | ohly {Field shly [Fiold shly Ficld [Freochly [Field
o pefriperated rged s Emerged Snerged es [Emerged [Flics rged
t '32°F¢ 1ias
8 1 Q Q ) a 0 Q Q (8]
19 2 i 3 A1l | Deagd. Q Q Q 0
10 -3 A1l | Depd _ | | Deod 0 0] 0 0 0 0

Oviposition sections wore exposed to gravid female D. dopeslis for tho
period of ono hour on 8/24/49 and the eggs so collected held for 23 hours

before refrigorating.

Eggs were randonized Lifty to each of ten potri dishes lined with filter paper
and moistoned with a solution of 1/10 of 1% cupric chloride.



e

The eggs vers held under refrigeration 32°F. for periods of fram one day
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to nine days. The following table gives results obtained to dates
Tablo 14

Date

8/26/49 |33hatched
(1 "
,130249 1 0

Noa 1

oo 2

floo 3

Noo 4

Voo 5

iloo 6

tioo 7

Noo. 8

Hoo 9

0

3,
0

31O
af
=3

/49

Q

atched

D/ 2/49

Q

0
Q

OOOEO
0O 1O o

ole] o] o} le]

0
0]
0
0

o] (o} olle] o]

OO 0|0O|0O

Olojojolo

8/26/49

Control

49

Suzmary

Fror the data obtained it appears that no jupae survive refrigeration for
longer poriods than is necessary to cause the death of egys and larvac held at

corresponding te:riporatures

" Hovyever, it woull appsar that ths age of the pupue
nay have a diroct bearing upon its ability to withstand low teumporatures.

Puparia parasitized by Opius longicoudatus yielded adults af'ter six days of
refrigeraiion from pupae held nine Jays before bveing jlaced in the refrigerator.
A1l parasites recovere: were Upius longicaudatus.




Line Projcut - I-0-1.3

Investigatious to obtaln aacurate dota at constant temperatures ot 2 1/2°C.
Intervals on the -Jevelopirmial range of D. dovsalis in a1l stagese

Initial test to detimino incudation x hotehiap periods at the follovding
topporetvrss: 12.5%C., 15°C., 20°C., 22.5%., 259 ., 30%C., 35°., 37.5%-

S0 were cb_t&inad by exposing o tangonitial sectlo.: of crange rind secured %o
glage with puraytfin, to cueged {lies that ha. previously bsen collected in the
field. th2 gections were ruds availubls to the flies for a poriod of onc hour
elthor a«i. or pem. doponding upon the estimate of incubutioa and the cundeovor
to roslate the hateh to dayli;ht hours.

Bpas were removed fron the orauge skin sectloas by neuwns of a fine canel's hairx
brush wied trausferred to petrl dishes linad vlih iul: Dlgcieud £ilter paper. Tk
capee was kept noist with a O.) porcent solutlon of cupric chloride ans covers
wore placs oa who disies wo furbbor rruvens desiccatlons

The oggs ware incubatold in flve inoulatod cobineds, vith lickt bulbs (incandescent)
supnlying the gource of Loty opou shalloy dishos of saline solution the mmidivy,
and an 8" fon providing the circulation of air. Dlectric therro-ropulators
controlled the tenperature to uyithin 2 0.20°%C. 4 iygro-thermograph and thormcmeter
uere kept in each cabinet in order to check tho settings.

OLaerv.tious weve made evory houre The disbes containing eggs, wers removed from
the cobinets und exnnined under the binocular microscope and any hatch was
recorded ab that tire. The results cbiained are prescnted in the following teble:

Table 1.3 TICUBATION HATCHDIG
TYEORATURE  (UIBR NGIDER  PERIOD PERIOD  EER CENT
% LICUBTED  ILIGLED TICURS HOTRS, . __HATGH

12.5 182 o 428 0 0

15 a3l 16 132 20 7.7
20 95 67 63 6 7053
22.5 399 174, 67250 & 4361
25 262 78 33 6 33458
30 232 14z 26 6 63.38
35 M 21 6o 2 475

37-5 87 o 200 0 0
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The results show that the minimum time required for eggs to hateh at these
tonpetaturos was 26 hours at a teuperature of 30°C. and the maximm 182 hours

ot 15°%. In thelather casc the first hatch (2 eges) was observed at 8 peme,

182 hours after incubution, but no further hateh occurred wntil 7 @eme the follov-
ing morning 11 hours later. Uhile at a tampsrature of 35%. total hateh took
place in the span of two hours, twenty eggs hatched in the first hour and only
one in the second. It would appear that the thersal death ‘point of both the

high and low end of the tewperalure range for eggs has been neared and the
eriticul point can be ascertained in the very near future from experiments

nov in progress. '

then epgs wers removed from the eabinets 12.5°. and 37.5°C. and placed in
cabinet 30°., after the full incubuation peridod listed, no hatch was obtaired.
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Project J=0-1.6

Outline for determining suscepblbility of California fruit to infestation and
development of M dorsalis (ilendel.).

Fruits arriving at the laboratory will be immediately vnpackéd, randomized, and
three reprosentative samples segreguted for exposure to the flies.

Lo Caro Infesiation

Sauple one will be weighed, ané tho fruits laboled and exposed to gravid {lies

in stundard screen rcaring cagese Each cage will be designated in a mmber or
index letter. \henever possible fruit made available to the flies will be by
variety, and standardiszed to wwight. A standard medis of macerated papsya,
mowdered yeast, and honey will be constantl available to the flies in each

cage. Ubsorvations will be hrcde to determine thie fliocs reaction to the introduced
08ts and oviposition and feecing proference for the fruits noted.

ilogts will remain exposed to the fliss for a period of time considered to suffice
for obtaining infestation dati, aad removed before decadence of the fruit is
vory advancedo

Fruits removed from the ecages will be isolated in mllon cans and roposed over
screened sand. sSach can will. be assigned tiic cage idertificatlon symbole.
Biveekly siftings of the sand will be made to recover any pupae that may be
presont and these in turn will be plaved in erlomueyer flasks in iolst sand and
fly anergence reocorded each daye.

2s _GCape ilost ireference

One sauple will be composed of mixed fruits or varieties of the same frult.

These samples will be weighed and troated in e::actly the same manner ag prescribed
for the initial test. It is lopoed that by exposing the varieties of fruit o
cages of flles in this mannowr, t-h:d'. host preforence nay bo discovered. Positicnal
changes will be madc 28 eften as possible, so that the factor of positional
attraction may be held at a minimum. Fruits will bs removed, isolated, and the
same procedurc carried out as outlined for sunplo onse.

3. Fiald iiost Prefercnce

The third samp. o will, vhenever posuible, be a duplicate of tho fruits and
varietios used for the caped liost proforenco test. Fruits will be weighed, and

vire cradles or slings made to supuort the fruits without interfering vita their
exposure to the fliese. The fruits will then be renoved: outdcors and suspended
from branches of preferred natural host fruits common to Hawamlio. With an
abandance of loeal fruit in ali stages of QbelOLIﬂO‘lt and a stronf, population
of f1lios proseont, it is hoped ho detersuins uhat atitraction the introiuced fruits
will have upon the fruit fly and to what oxt.nt infostation takes places

A comparison of resulits obitained from fruits exposeci to tho cazed £1ises, when
roaswred wilth data collacted from those exposed in co-petition with local field
hosts, may provide sorie idea oi tho suscop‘bn.uilz.ty of Califoraniu fruits to
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field infestation.

Hotes will be submitted on the current progress of the investigations each woek
and a conpleto report subnitied at the conclusion of ecach test. Tests should
bo completed about thirty days after initial exposure of the fruit, depending
upon the rupidity of host decadence and length of exposure to the fllos.
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E!OI oct : I-0~L06

The susceptibility of Californian fruit to infustation and development of
Dacug dorsalis.

The information containod in this raport constitutes tho findings at the
conclusion of the initial experinont. Fruit oxposed to tho flies is held

in isolation aftor removal from the cages and completion of cach report is
baged upon the ew:ergence of the last fly frow puparia recovered from the fruite

It was interesting to note that the cage observations on fly reaction to the
introduction of the warious fruits was rather significant. Upon the introduction
“of nectarines the fllos became very interosted, and femulos vory aggrescive to
sembors of tho swie sex whenever they encroached upon the friit area that she
was investigating. Obviously tho nsctarines were considered sufficiently
attractive to the females for oviposition und deposition of egps was observed
very shortly after the flles becams accustoried to the hwwst. In the case of

pear it was observed that tho flius exhibited greater intorest in the food
properties of the fruit and the females showed no great desire to oviposit.

liowevar, many factors and their combinations can contribute in a large nsasure
for the flies rcaction. GColor, skin toxture, dogres of ripeness and size
of fruit make it very diffiocult to draw any comparison of true host attractiveness.

Fruits vere exposed to the fli.:s for periods of timo based upon normal infeste
ation expectancy, the rate of host decadoice, and the arrival of now host
moterial. 1In every case the poriod ias considered adequate to provide lost
rocords. The priuury puppose was to estublisi vhetier the fruit could bacome
a sultable host and not uvhat extent of infestation could bs established.

Soveral factors contribute to low emsrgence of flics over puparia recovered.
Insurficient food medla is one of tho possiile rrascns. High larval populations
need an abundance of host nedla, otherwlse, thoy migrate and consegusontly are
forced into premature pupation. Some firults exude great quantities of water
vhen the cells becowe damaged by larvul activity and surroundin;; pupae are in
congsquoncs drownod. .

Howowvor, vhen bhe snll amount of host mutorinl oxposed o the {lies is talen
into consideration, infestation rocords of any deygree constitute a definite
standard for evaluating host susceptibility.

It is interestiug to note that when Californian fruits wors iniroduced to the
flies in the field by the expedlent of suspeniing them in close proximity to
native host fruits, Infestatlion by D. dorsalig took placs. llowsvor, in o
roviowing the data subdttod it rmust be rewembered that in every caso the records
arc obtained frowm Californian fruits expossd to D. dorsalis under llavailan
conditions.




CAGE_THFESTATION OF CALIFURNIA FRUILS BY D. dorgalis

2
Pupation and Imermence . Emergence
Cage In Out Grans Total oo oo over
Ho.___Date Date Typs_of Fruit Quantity Each Woight  Date Pupag  Date Flies  Pupation
A 8/26/49 68/31/49 Standard Tioga 2 207 207 97/49 13 9/18/49  2¢¢
Hectarines 7 12 .
9/9/49 16  9/19/49 6w
0D 499
9/13/49 0D 9/20/.9 299
oD - 41..67
B 8/26/L9 8/31/49 Standard Tioga
Heotarines 3 210 210  9/7/49 8 9/26/49 19
1
%949 1 9/20/49 19
2 9/21/49 g ‘
O/13/49 10  O/26/49 20
0 P
8D 9/29/49 19
9/16/49 0D
12 D 100.0
C 3/20/49 ©/31/L9 Standard Tioga 3 214 212 9/7/49 15 9/16/49 19
/26/ lloctarines 5% 9/22/19 19
9/9/49 13 D
1
9/13/49 0
°© 0D 1.49
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CAGE TP 'STATION OF CALIFUMNIA FaUT? BY Do dorgalis

4

N
' Yupation and Znerpence Emergence
Cage In Out Cvams  Total No. Hoe over

lo.  Dato Data Type of Fruit Quantity Fach Weight Date Pupae  Date Flies. ;ation
D 8/26/49 ©/31/49 Standard Tioga 3 216 216  9/7/L9 0 9/16/49 3¢
Heotarines 0 299
' 2 9/19/49 12
9949 30 9/20/49 306
19 399
1 oy e
913/49 16D 492
77D 9/26/49 19
24D 9/29/49 19
19 46415
E  5/26/49 6/1/49 Standard Tioga :
ilectarines 3 200 200 S/7/L9 1 9/16/49 19
~ 3R 919/49 2692
30 T 269t
99/49 12D 9/0/k9 2w
4 ko3
27
9/13/49 23D
0D 59.57
F0/20/49 8/31/49 Standard Tioza _
126045 &3/ Foctarines = - 3 216 216 9/7/49 1 9/16/49 40
6  9/19/49 1R
/s 5 opoms 3
9/5/49 3 9/0/9 3%
Gg 2
9/13/49 0D
3D
3D 25,56



CAGE INFLSTATION OF CALIFORNIA FRUITS BY Do g

: 2
. : ‘ Pupation and Pnmergence Emsrgence
Cage In Out - Grams Total Hoo Hoo . over
_‘gpo DQ‘L% ___Dl‘be JPE Lax y : LE Pup! _ % -
G 8/26/49 8/31/49 standard Tioga 3 206 206 9/7/49 0 9/16/49 12¢%
_ Hectarines ‘ R 19
2 ofafis R
9/9/49 6 3o
1 9/22/49 1%
. 1 9/26/49 19
' 9/13/49 15D
2D
39 D A
9/16/49 42 7778
H 8/26/49 8/31/49 Standerd Tioga 3 202 202 9/7/49 64 D 9/16/49 29°C
Nectarines : - 8 1729
89  9/19/49 15§
9/S/49 3 40
50 9/22/49 19
9/13/49 0D
0D 44,500

TOTAL . 36.62

D = lost discarded



)
Dato Pupation and Energence Emergence
Hative Dats 10~ Total Hoo Noo over
Host Tree _E:-;Qgsed lated Type_of Fruit Each Welht  Dato Pupas  Date Flies Pupation
Mango
(Mangifera '
indica)  8/29/49 9/2/49  Local Koyal Purple 87 87 9/ 0 9/19/49 299
Hectarine 9/9/49 1 9/20/9 19
9/13/49 25D 9f23/49 19
9/20/49 5 19 83.33
n 8/29/49. 9/2/49  Local Royal Furple 82 82 9/7/49 1
iloctarine 9/9/49 s
9/13/49 0D 0
" 8/29/49 9/2/49  Standard Tioga yAl & 9/ 6 9/19/49 19
' iicctarine 99/49 22  9/20/49 3%
9/13/49 0D - 19
921/ 18 21043
" 8/25/49 9/2/t9  Standard Tioga 43 L3 9/1/49 3% 9/19/49 1R
ilectarine - 9/9/49 A Yoo
9/13/49 0D 24,400
" 8/29/49 9/2/49  Bartlett Pear 207 207 9//49 0 9/19/49 2%
‘ 9/9/49 13 12
9/13/49 18
9/21/49 28 dead larvae 9.63

D = Host Discarded



CAGE LIFISTATION OF CALIFORWIA FRUITS BY D. dorsalis

y

: - 4 'ggggtdon and Emergence Energence
Cage N Gramg Total Hoo Hoo over .

oo Date  Dote Tm_g;’_m___izmwv Each Weipht _ Date Pupne  Date Flies Pupation
1 8/26/49 38/31/49 Local Foyal Purple 2 120 /49 54 93649 . 1200
‘ Nectarines : ' 130 25% . 93 . 1.8
; 9/9/49 3 99749 17X
3. 1599
9/13/9 0D
, 6D N 35.95
2 8/26/49 3/30/.9 Local Royal Purple 2 126 9/7/49 7 9/16/49 18
flectorines 110 236 84" 2199
9/9/49 4'61
9/13/49 0D
| 6D 27,08
3 3/26/49 /30/49 Local Royal Furple 2 122 122 9/7/49 2 916/ 9%
_ lecturinss : ' 15 43
9/9/49 5  9/20/49 - 19
7 9f22f19 | 2%
9/13/49 4D 290
0D 62.07
4L &f26/49 5/39/49 Local Royal Purplo 2 12 oL 2 918/l 2w
26/ /39, Hleetari _n‘fl 116 228 0 99/t 1R
' : . 9l 5 4
- 0D 9/21/L9  20¢¢
9f13/L9 6D 9/23/40  1¢
of21//9 16 89.57



alzgn

Cage .
__I:!Oo Da@ Date

5 8/26/49 ©/30/49 Local Royal Purple
RNectarines

6 8/26/49 8/30/49 Local Royal Purple

Hectarines

7 <’/:26/49 8/30/49 Local Royal Purple
Hectarines

D = Host discarded

135

120
117

249

237

Pupation and Fmergence

Yoo

9/?7/49 4

.0
9/9/49 0
37
9/13/49 2
31
of /49 33
9/9/49 3
13
9/13/48 0D
, 0B

of7/49 152

9/9/49 159
13

9/13/49 - 0D
0D

Hote: 20 larvac dead from drowning on 2nd. sii‘tiag - 9/9/49 Gage oo 6

3

Enmergence

Yoo over
9/16/49 6T
o
9/22/49 19
282

4390
9/16/49 12
1492

42.62
9/16/l9 98¢
1

593

TOPAL 24037
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CAGE T:F2STATION OF CALIFOSYIA FRUITS DY D. dorsalds

B 2
, : : : = Pupation and Emorsunce Bue rgonee
Cage In Qut Grams Total : Hoe Ho. over

Noo __ Date Date Type_of Fruit Quantity Fach Weicht Date Pupse _Date Flies Pupation

1 8/30/49 9/2/49 Bartlett Pears | 1 128 - 128 9/9/k9
© 9/13/49

9/16/49

9f21/49

9/23/49

"2 8/30/49 9/2/49 Bartlett Peare 1 206 206 9/9/49
| : 9/13/49
9/16/49

- 9f21/19

0.
0
0
0
0
0
0
0
0

3 8/30/49 9/2/49 Bartlett Pears 1 263 263 9/9/49 0

: _ | - 9/13/49 0
9/16/4e o
0
1
0.

0
1
0
0

0

0

0

D
) :

9/21/49 D
4L 8/30/49 9/2/49 Bartlott Poars : i 98 - 98 9/9/49
o ‘ . 9/13/49 .
9/16/49

9/21/49

5 8/30/49 &/31/49 Bartlott Pears 2 111 9/9/49
' , 131 242 9/13/49

9/16/43

9/21/49

9/23/49

D ' .. 0

D



Cage In Out
oo Date _ Date

6 8/30/49 9/2/29

7' 8/30/49 </2/L9

D= liost discarded

Burtlett Pears

263

191

263

1

9/9/49
9714/49

9/16/49 -

/21149

9/9/49
9
e

1 10/10/49 49

]

D 35.71

TomL 35.71
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9/26/49

o

Pupation and Emerpence Energence
Cage In. Oub Grams Total lo. Hoo. Over
WHoo Dete  Date M._M&__.QMMM Date Flies _Pupation
A 9/2/ks  9/6/49 Tartlott Pears 115 1715 93/ o |
9/16/49 O ;
9/21/49 0D
B 9/2/L9 9/6/l9 Bertlett Pears 1 164 16: 9/13/49 5  9/27/49 19
' 9f156/45 1 iQ
9/21/419 1
9/23/%9 0 -
. , 9/29/49 19D 28,57
C  9/2/L9 9/6/49 Partlott Pears 1 162 62 g9/13/49 O
' 9/16/49 0D
9/21/l9 0o
9/23/49 ©
9/29/49 2
D 9/2/.9 9/6/49 Bartlett Poars ‘ 1 135 185 9/13/49 ©
. 2/ / 9/16/49 0D
B 9/2/49 9/6/49 Bartlett Pears i 221 221 9/13/49 0
/2/ / . . 9/16/49 0D
P 9/2/49 9/6/49 Bartlett Pears 1 202 202 9/13/49 O
-/ / /e IV 9/15/49 0D
G 9/2/48 9/6/49 Bartlott Pears 1 124 124 9/13/49 g




Cage In Out
Hoo Date Date

CAGE TIFESTATION (F CALIFOANIA FRUTES BY D. dorsalis

=433 -

B 9/2/49 9/6/49

I 9/2/69 9/6/%9

D = llogt discarded

Bartlett Pears

Bartlott icars

1

Pupation and Imorronce

)
Emer{ence
Hloe over

Grams = Total
116 116
24 221

9/13/19
9/16/49
9/21/49

913/49
Shats

HO O©O0O0

o

Trpe of Frult Quantity Fach Weipht  Mte Pupas  Date Flies Pupation

TOTAL 3057



CAG: TFISTATION OF CALIFOMITA FRUTTS BY D- dovealis

’
)

: runabion cnd liorcoance Enerpence
Cage n Out ‘ Grams Total No- Hoo over
Jo. Date o) Type of Fruit Quantity _Fach Weipht Date  Pupac Date Flios = Pupation
)L 9/2/49  9/6/49  Kelscy Phwm 3 L2 242 9/13/45 0
(Jap. Var.) . 9/16449 0
. | 02/l 6D
2 9/2f49 9/6/i9 late Duarte Flm 3 120 120 9/13/49 4 9fan/is - ac
9/16/49 -0 12
W29 O 920059 292
923/69 12 | [dey
, 029/49 14 D , 62,50
'3 9/2/48  9/6/49 ILato Duarie Flun 3 2, 125, 9/13/L9 O 9o/2ifi9 19
- (Jap. Var,) . 91:/t9 3
S/21/49 5 dsad larwac " 33,33
j L 9/2/49  9/5/L9 Kelscy Flum 3 216 216 9/13/:9 0
' (Jap. Var.) :  9A6f19 O
. . 9/2/t9 0D
5 9/2/19 9/6/45 Giamt Plum 3 i 1N 9/13/49 0O
: ‘ : C OYART/AS |
9/21/t9 0D 0
6 9/2/49 9/6/1% Progidont Turopomn 3 .Ul 11 9/13/29 o
Var. Flun | _ : 915/4L9 0
9/21//9 0D
7 92/29 9/6/49 President Suropean -3 13 134 9/13/19 3 9/ 26/t 29%
_ Var. #lam : Of10/4D 20 9129749  G6R
| 9f2L/L0 42 D ocv 73,6}

. TOTAL, ' 62,79
b = Host discarded . . .
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CAGE TUFSTATION OF CALIFGRIIA FRUIT DY D. dorsalis
Fupation ond Juorcence Emorgence
Cage In Out Grams Total floe Hoe over
Noo Date . Datle Type_of Fruit _Quantity 3Sach Welghb Date . Pupas Date Flies  Pupation
A 8/31/49 9/2/42 Iate Santa Rosa 3 69 9/9/49 0 9/26/40 2%
Plum 65 9/13/49 1 i
69 203 9/16/49 2D 9/27/L9 1
o194 80400
B &/31/49 9/2/i9 Keisey Flum 2 140 9/9/49 0  9/26/49 1€
{Jap. Ver.) 122, 264 9/13/49 O 19
9/16/49 1D
9/22/L9 2 100,00
C  8/31/49 9/3/43 Glant Buropean Var-. 62 9/5/i9 O
g " Flam 3 63 9/13/49 1
61 186 9/16/49 0D
D 8/3%/49 9/2/L9 Giant Buropoan Var. 62 9/9/49 0
Flun 3 65 913/49 0O
63 190 9/16/49 8D
B 8/3Y/49 9/2/49 Giant Flum 3 58 9/9/49 . ©
57 913/49 ©
56 1 9/16/49 6D
F 8/31/49 9/2/49 1late Duarte Plum 3 135 9/9/49°' O 9/22/49 19
/45 o/ '9/13/49 0 9/27/i9 32
9/16/49 2
9/21/49 28D 100,00




Cage In Out

Joe.. Dale . Jote
G 8//L9 9/2/49

0 8/3L/L9 9/2/L9

I 8/31/49 9/2/49

D = logt disearded

3136 =
CAGE TIFESTATICH OF CALIFORMIA FRUITS BY Do dorealis
%
Energence and Pupation Energonce
Grams Total Hoo Noe over
Iyve of Frult . _ Quonbtity TFach Welcht  Date Pupas  Date Flles Pupation
President Suropsan 55 9/9/49 0
Var. Plum 3 56 9/23/49 1
53 164 9/16/L9 3
o3/l 3
923/9 37D 0

Late Santa Rosa 69 99/t 0
Flom 3 65 of13/45 O
69 203 9/16/49 O

f22/49 4D
Xolsoy Plun 2 139 2/9/49 0
{(Jap- Var.) 126 204 9f13/49 C
916/.9 0O
/2[S9 0

9/23/49 0D

TOTAL « 457 906



FIMLD HOST PRUFIREICE OF CALIFOMINIA MWITS BY Do dorsalis

@

.Date Pupation and Bmermonce Energenco
tlative Date Is0w Grang Total Hoo. Hoo. over
Hogt Tree Expoged lated Ipe of Fruit Bach Heipght Date _ Pupae date Flies Pupation

Surinam Cherry Local Royal Purple 22 2 91149 0
(Bugenia 8/29/49 9/2/l9  lectorine : 9/9/49 3D
uniflora) :
n 8/29/49  9/2/49  Local Koyal Purple 89 89 ggﬁg 8
9/13/49 13D
" 8/29/L9 9/2/49  Standard Tioga 4 A 9f1/49 0  9/20449
sicctarine 9949 52 1092
913/48 2D 9/2/49 3%
yas. 43.08
n 8/29/L9 9/2/49  Standard Tioga 42 - L2 9/7/L9 0  9/20/49 148
: 99/t 35 1499
9/13/49 2D 9/22/49 16 82086
L 8/29/49 9/2/L9  Bartlett Pear 150 150  9/7/49 0
9/9/49 0
913/43 0
9/16/49 1
| | 9/23/49 23 0
n 8/29/49 9/2/492 Bartlett Poar 134 184 9/7/49 0
9/9/49 0
913/49 O
9/16/49 O
921/49 4 0

D = [lost digearded
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Standard Tioga Necﬁaﬁines 669
Bartlett Pears K
Bartleti Pears 7
Pluns : 43
Plumg ' . 17

SUMMARY
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FIELD 1I0ST FRIFEESLCE UF C.LIFORNIA FUITS BY D. dorsalis

SURHARY
Native ' .
Hogt Tres Type of Fruit ‘I'o tal imber of Pupas Total Humbor of Flies £ Zmersonce over Pupation
lsango local Royal Purple
{(Mangifera lNectarine 6 . 5 83.33
indica) ‘
" Local ioyal Purple
Hectarine ' 11 0
LA Standard Tioga ilectarine 208 . 6 - 21.43
" Standard Tloga liectarine 7% 18 24,00
u Bartlett Poar o 3 3 9.68
Surinam Local Royal Purple : , :
~ Cherry Hectarine - : 0
(Bugenia .
wnifiora) Standard Tioga Hectarine 52 . 25 : 48,08
n Standard Tioga Nectarine 35 29 82.86
" Dartlett Pear 24 0

Ll Bartlett Pear 4 0
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Line Projeet - I-O~l.7

4n experiment Yo deteormine the indices of Yacus dorgglis infustation in
Venda orchid varisty, Miss Joaguim, was underteken and from the £inmiings,
tabulated below, table 16, it would appoar that infestation in the fleld

is very light at lhis particular season. liowovor, inwéstizabtions will be
continued and flouwer examination madie biweelkly. It is hoped that a field
ingpectlon can be made wonthly in order that £ly populations can be observed
and buds eoxamined for oviposition punctures. Irom initial experiments
conducted ia the laboratory it would appeur that infestation occurs in the
buds, and oviposition on an open flower is very varac.

thoen flowers of commercial shipping grade were exposed to cages of gravid
flieca in an attespt to induce oviposition the results vere negative.

In order to detormine the infestation oceurring under nu_raéx:-f condltions, blooms
are being sent in by ir. Hobert Warne, Honolulu and Flowers of Hawali fron

[ilo, Hawali, thers aro carofully examined in tho laboratory and infestation
recorded.

Othor Vandacious orchids will be examined ih the course of this study and the
f£indings reported when complets.

Index of D. dorsalis infestation in ¥ands Joaguim orchids obtained from
Robert Warne, Honolwmlu, and Flowers of Hmwaii, ililo, Hawaili is shown in the
followving tables
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Table 16 LIFZSTATION INDDX oF DACUS DORSALIS Ii VAlDA J0aQUDM
TOLAL
CUHATCHED
HMBER  NULBER PARTS . BGGS LARVAE  EGGS &
DATE SOURCE GRADE SXANLIED LiFUSIRD FETAL STu; PISPIL GULLAPSED IATGHED U.lliTGral Doal ALIVE LIVE LARV.GE
4/ 6/49 Robert Warne Culls 386 2 X 4 2
L/ 6/49 Flovers-llawaii & . 360 1 )4 7
4 /49 Tobert Warme = Culls 516 4 X - 6 7 A
X 1 1
Lf 7/49 TFlowsrs-Hawail A 252 2 )4 3
. X 2
i/ 849 Flowers-Hawaii  Culls 203 2 e 2
£ 2
4 9/49 Robert Warne A 494, Z X i 5 i 4 1
: X 4 ,
Culls 643 13 X 5 1 1 1 1
I 2 2 ] 1
£ 4 5
L/ 9.9 TFlowers~liavaii A 736 9 X . 4 4 i 5
. : 2
| X 5 7
4/12/49  Robert Warna Culis 1,135 10 X 7 2 2 2
X /.
’ . X 3 6 4
4/12/49 Flouers-llavaii A 232 L 4 6 1
X 1 2 2
7/28/49 Robert Wurne Culls 1,067 X 1 1
8/11/49 Robert Wurne Culls 1,290 5 X 5 4 4
8/25/49 Robert Warne Culls 1,000 4 X 1 11
8/26/49 Robert Warne Culls 1,000 3 X 5 5
$/15/49 Robert iurne Culls 960 1 X 1 i
9/22/49 lilo, Hawail Culls 500 0 X
9/22/49 1lilo, Hawii A 500 0
10/ 7/49  lilo, Hawali Culls 500 0 ,
10/7 /49 1Hlo, Hawaii A 500 0
30 8 /49 Robert iarne Culls 455 0
310/12/L9 Robert Warne Field 3,100 1 X 1
. Ingpsction — o - - s - -
TOTAL 16,053 85 4, 67 33 23 1 34

PERCTHTAGR «£05% 420258 L0353



It will be noted that of ths blooms
~ere at some time or other actively
the total. infestation baged cn ergs

exenined 65 out of 16,055 or under 1%
infested with D. dorsalis. ‘Although
found was L44 individuals, actually

the poteritial denger from this scurce could be sefely calculsted on the
vesis of the 34 individuals in the last column conprising 33 goparently
sound un--hatched eggs and 1 live lerva.

CUTLINE O LINE PROTECTS
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I"O"'la 2

I.-0-1.3

I-0-L.4

4ol

I"’O"l ° 5

5.1

0-0-1.6

I"O"’l [ 7

General Qutline
Specific Objectives

General Outline
Soecific Objective:

Ceneral Outline
S~eci“ic Objective:

Generel Qutline
Sra2ci®ic Oblective:

Speciic Objective:

Gengrel Outiine
Speci~ic Objective:

Sozciffic Objective:

Generel Outline
Soecific OQbiective:

General Outline
Speeilic Ob’ective:

To duoplicate and to deteraine the effect of
tempersture and hunidity from certain zones
of continontel United States on the develop-
ment of D. dorgalis in all steges.

To deteraine %he effect of low temperstures
on the development of all stages of D. dorsalis.

To obtain eccuratec dat on the effect of
gonstant teamperntures on all stsges of
D. dorsalis

To deteraine the theraal death ocoint of D.
dorgalis et miniaun anéd maxinun temperatures.

To deteraine the threshold o development‘oz"
ianatura storer of D. dorselis end ainimum and
paxiawn te.persturs et which eges fail <o hatch.

To deteraine age of sexmal amsturity of D.
dorsalis in the field.

To deteriine age of sexual maturity of mele
flies ol D. dorsalis.

To deteralne the suscestibility of California
fruit end vegetables to infestztion and
development of D. dorsslis.

To deteriine the indices of infestetion in
Vende orchid; iilss Joaguim by D. dorsalis.



I-0-1.8 Gensaral Outliine

Scecific Objzciive:r To deterwine the indices of infsstation by
D. dorselis in comncrciel fruits produced in
the Islends.,

I-0-1.9 General Outline :
Specific Objective: To deatermine the {ertilization potential of
' mgle D. dorselis.

Z;/m’/@féﬂw@a )

falter Carter, Director
Ozientsl Fruit Fly lntfestigations:

-Honolulun, T. K.
November 14, 1949.
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