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Xdng Pgo.jsct I"O"1'"1^, Tha e&'foct of Tenmagaiaare ami Humidity oa tha Oriental

Fruit ffly Ifotfor CosctgoXled Conditionso (H, Ee Witters, B.EoF.Q^ P. S. Messenger,
IT. of .Calif* AgV* Sxpto Station.)

Cabinet No> 1 - SI Csnfcro, California, (Dec. 1950, Jea««Febo 1951)

With the onset of winter, the conditions at this sit© became increasingly

Igbs tolerable for all throe species of fruit flies under study* Tespsratures

began falling very sarly in December, and on occasion, night temperatures fell

to frassing values, -with daily thermal psofes for ths n-ost part bordering 60° Fc
Howavsy, towards tha eri of the month a slight increase was experienced but •

nsithijr tha amplitude no? duration of the rise vor& sufficient to influence

inseet

Progeny were rscoversd from fruits infested during e:cposu?e to the flies

•In the precodiag quarierv, The pre-iFiagiaal dsvelopjsental pariod, howeva?, was

quits ©stendedo Both oriantal and molon .fly pt?pa© yielded adults during the

weak of December 19. to 24tho Ptq>ae amounting to 95S ware rocoverod from tha

oriental fruit fly which yielded 79 adultsQ Eocovsrj from fhe melon fly

to 938 papa© 'ahich in turn produced 168 flies* 'Pha Msdfly pupal
was but 525 from which 65 adults were rocovos'ad* Tho average pre-

davelopmsntal tima for the oriental fruit f3y -was 55 clavs, Ifedfly 72

dsys# snd tha ssion fly 43 days<> Ths percentage of ea^jrgSEce t;as very lo&?"-»

ths lesion f3y had 1B% followed by ths I-fcdfly with 12%, auu then by the 'oriental
fruit fly .with 8& .

Relative humidities wore for the 32ost part lev? Imt eharacteriaed by

diurnal fluctuation* Throughoiit the month there vore no periods of sustained

high hunddity but abort periods o? 80" to 90 par cent uera osperiencsct at, r&ght

folloved by a sharp decline during tho day, often doim to iol»

C2±Katologieal conditions throughout JsnuBry.aad Fetetary wc-ra sucli that

fruit fly davelopaent ims coicpleto3y isihibitsd, smd adult ioorta3.ities ia all

c&gsfJ (parent a/iS progei^r) and in all three fruit fly sp3sies were quite high»
Progeny populations were i-rf.ped out by J

Cabinet Hoa 2 - Anbaea, California. (ITcnr.-Dee. 1951 and ?-fer» 1952)

Conditioiis HitMn the cabinet sianulsting this climats became incrsaaingly

worse as ths days adiranefld,, There w&.ra a :?ow days -In the early part of

Novarabar that yara sonducivio to frus.t Hlv dovelopinent and during "that period

a fsv; ps-ogeziy flies vero recoverad frons oach of tho threa species,, but for

the n»st part the average torcparatureo ware below the threshold of fruit £2&

dev-alop-Kant* Pupal recoveries wars rcade during the quarter from fruits that

had bsen infes-l>.5d during the praeddiag vsoathse Eot-fsvar, some idea of tha

arrsstiag influsaes* ox' c3ie low toi3pa;.*atui*GS con b^ i*eadily attested by review

ing th© rats of p2*s«ircagleal de\rol6p?ssnt4. '.in ths previous quarter (Augo«*
Septo -Goto) this dayaloprasntal period ifas ii?. the region of 2B days? approximately
the sasB for both the oriental end Ifedi?lies« HoT-:ev?r, progeny recovered' frea

thasa two species cVoi'ing this quarts? .roqurlred an average of 55 days for pr©-

Si2ag3.nal ds\relopE®ata Tha saaloa fly, -..4aich lias a sore accelerated rats of

development., rsquirsd <49 dayse



Teraparat-ore psaks, which had raachad 73° Fo for short periods on occasional

days during the early part of Ifoveniher', dropped to 50° before the end of the

s&onth but the luiainazm temperatures neves1 £©11 below 35° F* aad for tha most

part varied around 4.0* Fc However, December provided a. month of constant low

temperatures.. At no t3*ns did tho thermal waake reach 60° F«. and afttSassa the
ndninnsn night temperature dropped to snb-freesing values* A study of the

chronological reeords of eliimts progre3s5.Qn through the rast of tho sevara

winter months (Jano-=«Fefc« and the first 2 wsreks of Karon) revealed that, from
previous established biological £i:ading&9 fruit files could not survive.

Therefore^, the studies in this cabiaat were diaeontitmad on Bee 10 (simulation
data) at which time complete adult Mortality was recorded.

After a delay of about 10 days, while the cabinet was prepared for the

sirculatioft of tho early spring isom&s of tho yaa.v 1952, tha cagos wars restocked

with parent stocks of orieatal, J&ditorrau&my aad seloa fli®so Oparatioas

vs®v& again ecnnaanesd on J-Sarcla 17 at which %'3:no clijrcitological conditions war©

considered just Hftrginal for tho ©stablioiingzit of each of the throe species*

A sxvmary of total progeny returns .from tiiis cabinet for the period

before discontinuance of tlsa clii-aats cycle is appQndedD

To"bsl proganiy recovered froa tlie oriental fruit flips asaounted "uo oslj

47 fliesj no i?2 popu3.ation for tMs spocxos was established^ The I-lsdfly

prod.ucQd 1&7 progeagr from the parent stock, and 650 flies ware reconrered from

an F^ g.3noration making a total of S3? fliess which included tho initial returns
that rapresented the establishissnt of an P2 generation* Pupal rscovcsries

amouiQtQd to S319 for the oriental fruJ.t fly, 4-687 for the l&di'Iy and 599 for

the salon fly^. The above data illustrate the enoratGus pupal iaorta3J.ty that

occurred during the quarter<,

Cabinet Nq,_ 3^jfaum^ toaiaiaasu (Uov»«Bec» 19-iS, Jan,-Peb»- 1949)

3 decrease in temperature exparieneed Is'te in Hovember contiiiusd during

Minimum teng5arat-ares fall below 40° £"„ oii several occasions and
the thermal peaks rare3y exceeded 70° F» Homevor, the teispsraturs rang© during

the entire isonth was such that sons inaoct devtalopiaeat was possible even though.

.It was graatly retardedo

Tho lattar part of November provided its with sonsa suisrgoaeo from the pupae

of all three species of fruit fliers* The parent stock of the oi'iental fruit

£3y produced a total of 116 adults fvoa. a total o? over 2000 pupae 5 the Pj,
population produced no adults frora 253 puparia* "*io ©lapsed pro^ijaaginal

developmental period averaged about 51 days* ?ko Medfly during thia saa©

period produced cany aore adults but these i:sre reeoverad from the Fj. popula

tion* Tlie parent stock yielded 49 adults fvoa a total of 577 pupae # ths

devslopiaantal pariod having taken 59 t?ays« Progez?y frcca the l\ gonaration of

this fly produced adults just in oceans of 600 from a total of 1529 pupaQo

Fra-iEaginal developssat ranged from 53 to 66 days. The sslon fly was abls to

produce the initial progeny representing its JS generation near the end of

Kb 5^»om 731 puparia &5 adults wars recovered -yhich had a pre-insagiBal

of 48 dsys»



-4-

During tha entire itonth of December no progeny ware recovered from the
parent oriental fruit flies but tha Fj, population yielded 49 adults. Pupae

were recovered from fruits previously infested by both groups, 148 from -tha

parent stock and 397 frein the progeny Pi g?oup« Pre~£maglnal development

had taken 75 days in ono instance and 62 in anothero Recoveries from both

the parent and progeny Kedfllas were Bade during itecember0 The formar produced
79 adolt3 from a total of 242 pupao, and the Fj generation produced 119
adults from a total of 288 pupae, Pra-duaginal development averaged a little

in excess of 60 days,. Progeny wera recovered in December from the melon fly
adults in the amount of 113 from a total of 491 pupae* The rate of pre-ittaginal

development for this species was considerably less than for the oriental or

Medfly, the average being 50 days* However, the retarding effect of low tem

peratures on pre-imaginal devalopaent was clearly illustrated in the returns

from each ap6cies0

A marked improveraant in climate was evidenced in Januarye The temperature
climbed to 80® during certain days and was for the most part in excess of 70°

Fo dudLng the peak of tha day. On tiro occasions minimum temperatures dropped
to the low 40fs ° Fo but Hie average minimum temperature vas in excess of
60° F« Relative humidity remained low for the month usually ranging between
40 and 70&, Greater fly activity and accelerated pre»imaginal development
VBse the result of these much improved eonditiansc While no appreciable

iMprovement in progeny returns were anticipated, the recoveries illustrated

the shorter pupal duration brought about by the higher average temperature*

Both Ifedfly and melon fly were capable of producing soma adults but only
negative returns ware obtained from tha oriental fruit fly, These findings

support previous reports that showed tha oriental fruit fly to have a higher

average temperature requirsasnt than either of the other two spaeieso Adult
recovery frqra the parent Tfedflies amounted to 72 and from tha Ft generation

107 flies were recovered* Tha former represented the racovary from 160 pupae,
while the latter returns ware from a total of 1S9 puparie* The pyo-imaginal

developmental period vas approximately 50 days* Tho* parent malon flies
produced 175 progeny froa a total of 509 puparia, the pro-iaaginel daveloment

tima fell from 43 early in the month to about 32 days as tha month advanced,, '
Pupae in tha amount of 49 wera recovered from fruitis infestad by the P^ popula
tion but no emergence took place,,

February provided much variance in temperature, beginning with a more or
less uniform thermal pattern ranging from 63° to 80° Fo the first few days of
the month to bs followed sharply by a drop "to 30° F« Cool weather (much of
the time bolov 60° Fo) continued for throe days but was immediately followed
by a waek of weather which provided tamperatwres often in excess of 70° F*

and never lower than 60° Fc This desirable climate was again followed by two
weeks when tha avaraga tsaaparature was below the threshold for insect activity

aaaoh of the time and sufficiently low to appreciably retard development.

Temperatures frequently dropped to or noar 40° F© and the daily peaks rarely
reached 70° F, The pattern of relative humidity differed little from that
experienced in previous months. Progeny were recovered from all three species

of fruit fliesj from the parent oriental fjpuit flies 677 flies were recovered

from a total of 1737 pupa©} from the F^ population 25 pupae failed to produce
any adults. From 462 Mfedjdy pupae 173 adults were realized, but no recovery
of any kind was obtained from the progeny stock of this epacieso The parent
melon flies produced 3000 pupa© which in turn yielded 642 adults* Again
recoveries from the progeny were nsgativa. Of Interest is the fact that pre-

inaginal developstantal period for the three spaciea of fruit flies had been
reduced to tha folloHings oriental fruit fly, 34 dayss Ifedfly, 39 days? and

melon fly, 25 days«



#*"* During the quarter Msdfly alona was successful in producing an Fg genera-
tion but.the complete totals of both pupa© and progeny recoveries ar©

interesting* The parent stock of oriental fi-uit fly produced a total of

4272 pupa© which yielded 792 adults. Shis represents 19$ emergence,. The F^
generatioa of this spscies producsd 681 pupa©, from which 49 adults were

recovered,, Recovery from the parent stock of Msdflios totaling 1441 pupae

was 371 flios or an emergence of 26& Ths Pj. generation produced 2006 pupae,
, which produced 839 adults, or 42$ easargence, She Fg generation product 723

pupae, which yielded 320 adults.

The parent stock of juelon flies produced 4726 pupae froiu which 1020

adults representing 22fj emergence were recovered* The Fi goneratioa produced

4,9 pupae with ko energenco. (The actual ivasbor of fruits1 opposed in cosi-
pariscn with tka maabsi' positively iafsctscl in quite interesting,) The
orientrJ. fruit Sly was able to infest Guccosafully 56 of ths 73 fruits exposed*

the Mefifly 60 of 8!!. fnuta. and tba asoloa i'ly /,0 of 71.

Cabinet Ho> 5 - Saa .Tone, CaB-fori'da. (Dsc. 1951 cacl ISir.~Abr« 1952)

Clireatological cosjditionB G^spsrionced d-ca»ijig the 3Eo&tl» of DacG2ibar grew

continuous3y worse- The tearosrature on occasioi^c exceeded 60° P. at the
•very bsgiaaing of the month but frcn thsn on the daily thermal pealcs vo?y

rarely raacb£.-d 60° F» arA the sightiy :a3.aiJiia vsry frequently foil bslow

fraeaiaga Rslative huaidity followed a sharp diurnal pattern ranging from

about 24 to 95% but foj? the most part conditions usro

With ko fruit infestation havlsig occurred for several weeks, and fron

a carai*ul study of the climatologicol confiitions to bs sinMlated for the

following three months? it bscaas obvious tliat fruit fly developismt i/ould

defijiltely be inhibited by the winter conciitions of January and February»

Consequently the operat5.on of this cabinet was discontiausfi on IteceiTiber 24o

After the necessary ysmoval of fruit, isolation containors, and f2y cages,

the cabinet was cleaned, restocked viith all three specieo of caged fruit flies

and climate aiEaLation. again bsgiui on March 15, By that tima cenditioxia had

improved sufficiently to suggent tlirit :lt r-d^t tc poocible for the fly to re

establish itsoli",

The recovery of progsay dui-:".:;g Tsoa-.bar v;ar; scttu:3J.7 cvtito lou but the

true significance of ths infj.r.«-i:cc- of tl:c co'.d ;.'c?.i.h:-i- cii iiirjoct dc-voloiJEisrtt

can best be at^uclgsd l-y a istuxly or th^ ::c^:; or rrc-i-^^iii^l ficvolopiie.nt during

the Eonths previously oSiiolatsdt- All prc^c:^- rcr.ovcvic» cluring Decorator i;s?:o

from fruits infested tin Oetabor a:id os:.•!%• ITcvs-rior; bciover, sor<o fruits wsrs

infest-sd later but only pupal reecv-srloo v/cre riido froM ■b-ie'-a.

a total of 3667 orient:;! fvuit fly p:;pao, only 177 adults were

recovered during which tires tha pre-ijaagilnal dorslopiaaTital periled averaged

58 days. The Madfly parents produced a greater aurabsr of pupao> 3115, froia

which 551 flies acargad, ths avaregs poricl of pro-inagbaal developassnt being

61 days; the 2?^ generation pi'oauced 3 pupae but no ©raorgsnea took placae

^ ■



v With the cliKste oiraulation actvsuoocl to the month of Karch the flies •
were introduced into conditions that v?©yo for tlva xioat part fcaloir those
desired for their normal doT«3,lojrjS3nt. TsEpe^atiu-os CFi:?iag tha entire aontli

were for the most part taadsi"1 60° P., "ac::. o?3y ons two occasions did they
reach freezing, Heireve?,, there -ware s:::r &ayj! *?hea the daily thermal peaks
exceeded ?03 F» and during these psriocta ths temporatiiro reEOiasd ahcn?8
60° F* for tha gi-eatei* part of tha days Diu^x-g those teE^orature peaks the

fruit flies usra obsei^-ed ovipcoitiag in the fruits ©a^posed to them ia eoeh

cagao

moath of Apj?il provided slightly iuipi'ov«d cliTTatolog:tcal eonditioas—

of 70°

dovelopsiant of all ths'ee specisa

that no esio/rganco wars possible finriug this or ths preceding month although

oviposition did take placs aai the fruits prGSvffiabJ-3' beca-so iftfi

Cabinet No. 6 - Orlando, Florida. 1929--1930)

^v t3Kpc-:aturas i;^ra G2q;2rioaG<xl i,n add

; psal: tonporat^'C asldon sec.chsd. 70° S"»

Hpcyatura -vsis evidcrxod dxtviux; fas latter

ths r

Tt;o succsssive nights of fro

DeeaEbei.* and for twe ueolec th? oa

Hoasvsr, a atoady rbiicx-cass 3_n toK

few days cf ths aontlu,

The trsa^idoua population cuiUd-np of tao oviaivtal fruit fly nacsssitated

the discontixaaanoQ of ths original pcroat stocl-. in ordsr to psovido sufficient

spaea for tha cages of proga^f fliec Shis is the first instaaco in vhich
wo hava had a cHijcats that Las proviclad couditionc bo favorable to the
oriental fruit f2y that it coixld naintais itsslf in ©atirsty in tho cabinets
^znder wiats? eoaditioae* Itoiag the aosith 21SO pvtparia t-jsro .I'ecovsrad from

a total of 2251 pupario*

g yflitioaK t'.vv.^.:^ Ja^.:uv7 -.-aro for tho Kent part si-itabls

for contiEUGd fru.it fly dcvalcix^^t, but ths cold "os^iocls tiiat occurred tni?.dv;3y

Vth iland tho latter pert of the rconth >a-l v. ritr.vciing effect or. V.oth i:a*c-:T.r.af;inal

developssnt aad"f.Ty acti-rity. i'/.ove i.-^ivj cs"/3i%al days .clvj-'ing v.rhic;i tho dail
tK-3.-.'iuai psalcG barely readied 60° ;?« ai'ci t:.:o rdni;.:;^. t^r^.-.-r^vevd-ac fell to 40°
F, but ?X3th pi-ecsdxiig cad follc;::L:as thss-3 cold pu^icdn -.;s.vo days cf coritlaas

near-optissal tcs^jsratuseStf ■ .



During the month fly emergoneo from 'tine three species of flies dropped
appreciably and the developmental period for those chat enlarged had risen
from around 30 days ia the previous bohUi to over 4<0 in the caso of l&diterra-
nean and oriental fruit flies, and from 26 days for the melon f3y to 36«

Tha oriental fruit fly produced progeny from hoik the Fj, and Fg genera
tions, a total of 594$ bcsm»r, the aunter of puparia fron which tliese flies
emerged (20-45) indicates the dalstarioiis effect of col-i on the percentage
of ©mergence, from pupae exposed to such a condition* From tho Hedflies a
slightly higher total of flies was recovered—602—anO. the per cent emergence

was higher than the oriental fruit f3y for the rcco-vory waa fsron a total of
1439 pupaxdaa These figures represent the recoveries of flies fron the
parent stock and both the F3. aad ?2 goiwrations B felon fly production was

quite law—oiOar 397 flies vsre recovered from a total of 1249 puporio.

Etebruary provided EBich inprovad cliKatological conditions. Daily
thenal peaks usually ranged as high es SO3 ?. and ;.t?.-j;uDi<n night tsrapsratures
uar© goneraily above 50° Fo Relativo I\uiaiclit5.os dui'ing ths month followed
a more or less usual pattern, usually falling to about 50% during tho day
and eiiabing into the high 90*s at Eight, thsrs being Tsi? oxtreraes* Hot*ever?
fly essargenco during -ttie n»nth, although plentiful, reflected the eool condi
tions osporieacsd earlier, tho rate of dsvalopnumt liavisg been just over 40
"days for both the oriental fruit fly and Modfly, and £a?oa about 38 days for
melon fly durlsg the early part of the month doun to 30 days at the latter

part of the th

Progeny were recovered from both the F3. and Fg g&aaration of oriental
fruit flies ersd from both the parent and Fg generation c£ loodflies and fyoB
parent and F^ populations of aslon flies* Tho reason for no progeny being
recovered from the F3. generation of 1-xdflios t:ar- dtvo to iha fact that this
population was so slow in it3 initial 'cuilcVap, end coascqueatly did not re
produce at a high rate, that thic couplad uith high mortalities accounted for
tha non-reec^ory of progeny during "the month. I'cu-ror, rivsOag the coldest or
most severe months of this sinLilr.tscl c".ir-::Ao nil t:i_vcc rr:c;c5fccs have been able

to reproduce and maintain a "etaone £!:/ £C;:ulatior., iv.aicr.tiag that with the
ixaproved clinctological ccriiitiona th.'.-.t will "be c::pci'ic:-.c'jc?. in the nsxt few
montha uninterruptsd population bro.lC-j.-p and c::l,::.::"Cv! sc^::.v,rbiojio can b©

anticipatsdo

Tho fol3.owing figures rep5.-SG0r.-i *:.::O tctal pvcz^J 01 flies rocovered
dujfing Februeay: Qrlontal fruit fly F.i=i f.lie as Ff^23 fiiQOo Jfedflias,
parent stock«169? F2=3S2. Melon f?%r, 267 froa. parent sv.cclrj 90 from P^ genera

tions

Since but a few days of tho stoulat.cd aontli o£ ISn-ch have been in progress

this quarter.« the ciiaatological conttitiocia Giicoiuitcvcd, and their effect on
the biological returns will be dealt with in ?.\\il in the nsxt rsporto



Liaa Project I-c-1-5- Population Trends

OAHU - Kipaga Gulch (H. B. Flitters)

Fly movement in and around Kipsr.s Gulch during th3 qu«2tor has been par-

tieulai-ly light, this in spits of tlis fact that gxiava fruits vrare abundant«
From samples of fruit collected from the gulch infestation vsas found to bo

practically non-existent, which substantiates tho evidence of very liaited
amounts of flies visiting the gulch as reflected in the trap catciias- To

determins whether flies ware being collected in scattsred amounts or on cer~

tain claya uhsn conditions «sr© condiiei^'o for fly nc-s-nan^, a daily cheet was

ttaio of the traps for e psriod of 1 veek« Sines noniial fly Kov3J2snt could bs

expactcd to iaks place during tha dry daylight hoi^s. ths susvej'1 vias coniactcd

at apjHTCidTfoataly 3:30 each p.m. at yhich tij«e wa::l'iiu^ tvap catches vsr©

preaumed to havs takan ple.ee-. S.h3 nt^dy, -^-hilo of too short a duration to bs

conolu3ivo> indicat:M"i thnt only on ti'tcsra ciiivc Wn'eu gontls prevailing v/inda and

bright siinrty* £j«iet3 free froai ra^ln (cv iu..n~T:-rti.e •■aac?.*^;) •.■£;•*.• Gvddsnccd did ue

rscovar any flics and in evoiy cas.-i tho co.T.2cc;;:V.;no -.;.j:."2 v^i-y lov/, '.roll scat-

tsrod and confined o:icluoiv3ly to the: ti-anc cr.tur.tc:! o-i the via of ths gulch^

It was of particulw* interest "io not3 en '.."ij^.t covJld V.o considored an ideal day

fo:? fly rrcvciEGnt an aix*p3.ar.o \?z.s cr::;1iv;tiii^ eprr.yisis opo:*at:lcns soms diatnneo south

of tho gulch, and on this exA thv. following Cq:j no flias vrai"® recovered in the

trapsj vhile theso conditions coijj.g h:\vo boon co.inc/.<d3ntaij tha psasibility of

their inflvisr.es cannot b;> ignored o^psciall;/ in visv; of tha findings en previous

occasions. The- total fliac collect-id fiui-iKg ths qu^rtsi* amounted to 83 flies*

The fcllouiag table gives a comprehar-si^a broahdoini of tbo tota?. trapping

operation for tha sonths of

•Flies Actual Flies Flies

of per ©jrcoauso per Trap psr trap Noo

33 24 26 83 IS ^r6 05 i-LV* ^825 0-0217 >45

I



&4UI - (R» Miyabara and T«

V The work at the 3feui ecological station was carried out with greater

concentration on oriental fruit tlj population studies in the field. Ten rethyl
eugenol traps established at different localities in connection with this
study produced vssy. interesting results. Rruit collections wars nade at

these ten trapping sites in order to correlate the fly abundance with the

degree of fruit infestation. Pineapple collections were made to determine
the degree of infestation of Bgcujj JigrgsMg in these fruits and to determine
Aether fruit fly larvae could successfully dsrralop if an infestation was

positive*

Project I-o~l-»2<, Effect of Olfoafte on -fans Orinntsl Fral% Fly, gndar Held

C^nditioag,

feteorologieal Data for Ifeui Stations

Haleakala 7O30»

Halealcala 5500"

Kula 3750'

Kahului Iteska 50s

Haiku

Paixwsla

2ao Valley

550'

500"

290-420'

200*

77
67

44
36

2*40

71

65
50

44

1*43

74
71

53

m

MM

-

4o29

4*02

3«95

1.12

76

67

43

70

66

48
46

,32

76

. 71 .

53
50

.n

*■«

—

3*32

2,98

1.15

.22

71
62
4.0

36

.75

68

62

47

44
«99

'73

69
52

48

o93

95
SB

71

64
*

3.02

2»44

2»18

Absolute ssss.

M3X0 mean

Vd.ru mean

Absolute min0

Ppto

Absolute wmra

Ife, Hjaan

Min« scsan

Absolute Toin.

?pto

Absolute mas*,

Msk« mean
J'fic EQan

Absolut© iainB

Ppt0

Absolute E&2*

J!ax» sssan

I-ELa, iEsan

Absolute mm*

PptD

Ppt.

Ppt.

" Ppto

VpU

carried out to determine papal duration at three

th th

^2^w|g pp

different elevations during the susebs? months were successfully concluded,,

At the Kula (3750*} station the pupal duration was from 24 to 2S days; at
Halealiala (55OO?) station, Q. to 49 dsysj and at the highest station on
Haleakala? 34 to 47 days*



-10-

Tho results obtaisod from tho pupal expsrisiants were as follows:

Szptc

2878

2884

2896
2902 ground

2908

2914
2920

2880

2S86

2892 ground

2898
2904 gsfouad
2910

2922

2928 ground

2888

2894 ground
2900

2906 gyouad

2912

2918

2924
2930 ground

2936

2946

Longevity Studies*-

Data pupated Bate ©merged

HALSAKALA. 7030'

6A9/52

7/ 1/52
7/ 9/52
7/ 9/52
7/17/52
7/17/52
8/ 2/52
8/ 7/52

6/19/52
7/ 1/52
7/ 9/52
7/ 9/52
7/17/52
7/17/52
8/ 7/52
8/ 7/52

negative

8/4/52

8/18/52
nsgatiire

9/ 2/52
aagativa

nagatiife

8/11/52
psga.tiL'ws

8/18/52
aepati1?®

9/2/52
aogativs

9/25/52

KBLOZ2Q'

7/ 1/52
7/ 9/52
7/ 9/52
7/17/52
7/17/52
8/ 2/52
8/, 7/52
8/ 7/52
8/29/52
9/ 2/52

7/2S/52
8/ 2/52
8/ 5/52
negative

8/12/52
8/29/52
9/ 3/52
9/1/52
9/25/52
9/29/52

Duration #

34 days

42 days

47 days
M

U«

41 days

42 days

46 days

49 days

27 days

24 days

27 days

26 days

27 days

28 days
26 days
27 days

27 days

-•Thi'ea cages of eecoad gsnaration melon flies ars

merged

50

32

28
COP

20

56
—

32
mm

4

95
36
96
«.

44
24

64
60

44
80

still
imder study from last October* In Sept., 2598 there is one Jc"6inalo msloa fly

still aliT©s in Espt, 2626 thore ars tt»ro feisal<asalive; and in Espt. 2628
thera is one cals alivs. Thsso three cagas are tao last of ths 3.on

studies*

The results of the longevity studies avz tp.bulatsd bslc;?:

2598

2626

2628

10/ 8/51

10/25/51
10/25/51

364-
338

338
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Mating Studies..-«»The cng© of forty gsrarid fexsala laolcai flisg, continued from

March 28 to d<3>t©n&3.E© the duration of fori'Iilty aftor sating, still produce
fertile eggs in cucumber slic93 eitsr 6 acaths of asgrsgatioa*

Population^ Studies - Citroaaila Lara

Ply catehea gradually increased in ths last thrao lacnths. Several areas

yielded the highest fly recoveries of the yaar duriag the aonth of September,.
Some areas increas3d rJbree tircss as E5ich as Seprfcaaber, 1951«

- l&thyl

Ten different localities; chosem because of thoir variability of ,

cliuat95 hosts, and eeclogical coaditions. were selected as follows: Waihee

Valley, elevation 150*, a large valley with plentiful hosts such as guawap

mountain apple, lemon guava, and nangoea with ove? average rainfallj Lahain&j

elevation 50', is a very dry area, the principal host being naagoes with enough

other hosts to naiatain Hie flias throu^wrat the year? Eonokahua Valley,
elevation 50 c3 a vary large valley uith luany isiportsd fruit trees and othe?
local hosts such as guava, mansoaa, and coffeo; Sihei, elevation 25J, a very

dry area near sea level with nangoea and papayaj JJakaslse, elevation 100c,
very close to the saa ulth isalnly iaasani and foy other hosts; Hahilcu, elevation
100', mainly guava with fmr mountain appltss sad rosso applesj Kailua, elevation
500', main3y rose applo and guava; Olinda, elevation 2100% mainly guavasj and
Paia, elevation 750'j minly citsms -Jith othsr hoats such as avocado, mangoes,
guava? and psach«

catches reflect the difference in'hoat abundant arsas e.a compared to
areas with few hosts. Fly recovariGs par trap day ia as high as 6602*flies
in favorable host areas and ae low an> 3.5 flies in fail* host areas*



Lftne, Project X~o~V4« Ho^ts of the 0rl9r«talrigyait

^ Collections. ""'Fruits collected this quartor uere Hiostly roaBgoa3« The

infestation Indices in aangoss in most araas wara as high aa 100 to 300
pupae pas? 1000 grams of fruits* In Kihoi us reads a fruit collection and

recovered only 26 pupae from 3 iefetsted lots out of a total of 20 lots of
From these 26 pupae, 20 flies enrerged, all wars Kedflios. From

snrts collected ia Lahaiaa at ssa leval #6 pupao wars ?ecovsr®d from

«hieh ei!©?g3d 29 dpjggg^ig, 39 Jfedf2y, sad IX ogg^JaS* la another collection

xra recoversd 163 p«pa9 which yielded 4-7 <^qy3ctJ4^^ 96 1'Jsdfly, and 2 qptM2s^
This vas ths fis'st tissso wa hatra recorded Msdfly prcdoaicanc© at a low eleva

tion,

collected en Jfeioi from Juuo to August, 1952S is simaarised as

follows?

Total lotss 100

Total fl^iits 1734

Total sjaiggit: 228,553 ia g^ans
Total wspaa: U,A07

i 88 per 1000 graa f^

From the lls407 pupae ens^gad i9*S?i do^sglig, 32.<$ Ksdf3y, «81?5 0.
^t «-48£ 0. .ViiMsnhoscbs.,. and l&c^jS 06 l

Heeayple Collection. ~""Total pineapples collected aaountsd to 3.50 lots which
included 422 fruita weighing 1275 potiadas no isjfostation (agss or larvae)
wae discovered in any o? the fx-uitp, Sho pineapplaa ikjss collected from sis

different localities—Kuieha, elevation 25O? to 500?j Hailcu, 550r3 Ebnolua,

750« to 1000%- PAholo-, 2000!« and Ifeuaela, 450'- 2h3se iocaiitios war©
selectee, because ecological studiois had pra^oTislv bsea conducted in adjacent
araas^ and the trapping records indicated tfe-.t oriental fruit flies were
abundant in the area*
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2950

1951

1952

Jtm©

Sept.

Jane

Feb,

Kay

June

Jxtljr

Sepb,

Oct.

wov«

Bee*

.Tan.

Pebo

Kay.

June

July

Sept*

Octo

Kcv%

DqCc

Jan*

Feb.,

Apr,

May

Juno

Ju2y

•fcig*
Sopt.

inda tfeibee

lOSi .15.P.L

91 511
32 1669
70 1393

120 1030

foUxsfcu.

153
213

81

67

75

30

19
46
35

27

75

139

65
33
21

11

• 76

175

3147
1492

1746
1222

d'b^onslls, lair©

Flios por trap

Iso Valloy

109
21

202

144
157

323
637
520

616
326

109
45

167
320

222

451

1313*
521

506

524
312

191
13.3

56
3.32

ia?

2Lv',

144
217

3.9?
356

.466

I&fbgrl Sugonol

«liss par trap

HonokahUci KsIiq^

56 481
629 299

13.93 15C
1155 91

day

Pamrala

500T

94
63

271

232

138 '

285
291
2J-2

183

141
132

39

44
67

30

67
170

49

89
175
112

50

36

1«

12

53

•■••>

?.?.

I?.

25
ioi

396 "

Cay

i. 3Cai\po llabiSlas

3844 710
5823 7S7
5439 1152

6602* 998

Hailcu

JSBL

2/>5

199
423
290

2a',

6U
623
541
666

617
270

81

140

240

116

159-
261

123

224
202

188

168

93
61

26

63
58

72

56

26
68

239

454

s Babiloi

,.J3£L

15
35
127

312

KuLa

3Jg£*

2.1

3c7

11.9
5©6
2.5

3d
4-4

■ 2,9
3.9

3.1
■ 2©9

-33

.23
1.1
Icl

e41
,,36
,20

•43
,36
.28

«,14

.11

. •1S
* «53
&97
•71

*71
.92

1.3

1.3
1.5

1*5

Kailua Sala

gOQg 2^3L

26 690
853 845
879 894
492 789



trap day

4-50

350

300

250

200

201

v

\
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KPUIATSOH TBEHDS,

Glass iavaginatod traps

Citron©13.a lure

2901 - 420;

550r

500'

Haiku

Vailtika 200?

3000J

\ /

/ .

1



p

trap day

-

PQHJL&l ■ .

CitaronelXa lure

450

400

350

500

■ lo ■.■"■■■■ .. ■ 4
—« Haiku 5^0'

- - ■ Wailxtku 2CC ■
, .

250s<j

200

/ i

i

150

•

I0Q

/
■'

.

■■ ■

■-



#

Flies per Trap

7000

6000

5000

4000

3000

170C_

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

300-

200L

IDOL

POPOMTICaJ TRSilDS AT KAUPQ, VAXH (1952)

n"

POPDUTIOE IEBHDS, MUI

Bugenol 2raps

3952

r*

\

Septs*

Liusb-.-tusucnKSustma

Lalisclna —

.Hoaoksihiia —

'•■•-, Glinrta

\



Flies p&r Trap Pay

70C0

6000

5000

4000

3OCO!

P0PUMTI0I3 T AT KAUi-G, I&UI (1952)

@ Jill;

t-.-.#.vr.:.-._- . ■ -r

"■*«*».

- ■

i

1

_ ^1 -■- h"

/ ■ ■/

I emoiai

. .... .





HAWAII -(Sc Nakagaws and G» Farias)

v Line Project l«°o-l"2« Effect of Climate on tfaa Oriental Fgnifr Fly

Field Conditional o

Meteorological Dafta»—ffno weather of the past quarter ■aae very favorable to

the oriental fffuifc fly* High average maxiffiua temperatures at most of the

Hayaii stations from sea level to 6700r ware favorable for the developmBntal

stages and tba activities of adult flies. Kupaafcu bad the highest insidjatGa

temperature, 87° V* recorded on August 16, end also the highest average

masiaasa, 82*9° F. ^ha lowest teraj-sratm-o, 33° Ft., vss recorded a* 5900s and
6SOO5 on tba Mauna Log Truck Trail* Total precipitation for the psfjt three

months i?as ganerally loss than fo? tho oetaa csmparablo period of 1951»

Meteorological data for ths Hawaii stations are suramarised .ta table

, Stijdy«°~Ia pupa2. studios, eiitDrgauoes occurred regularly at all ecological

stations* I'ha optimum ausiaaaro conditions hastened the rats of pupal devolopaant
and resulted in a coasidarably ehortouad■pupal period. The results of -ttie

pipal studies are sissa^vicd below and in tables ,..g.jfeo... 7_, inclusive«

Hilo

Jfeuna

■

R

t!

Line

Fruit

Station

. Loa Truck Trail

n n

si n

n n

ft n

FrojOOfc I-O-

Collection!?

tf

n

n

a

Elevation

W

£000*

4250'

5100*

5900*

6700*

•Hosts of tha ^3

f.--Fruit collections

Pupal duration

l-!a$ch to May

13 to

31 to

29 to

33 to

31 to

36 to

?iental

17

33

34

37

36

43

days

days

dayB

days

days

days

Fruit Fly.

on ^aviaii during

Pupal

June i

11

19

20

23

23

-29

i

th®

to

to

to

tc

to

to

duration

U

28

28

32

37

days

days

daya

days

days

days

past quarter

totaled 132 lots, eEcP.uding the piaeapple nomples* A total of 8^14.3 puparia

were reeovstfaS £saa. 4-535 fruits v^ighing !17?384 grams« This gave an

overall index of 69 l&xv&e pei" 1000 greina of fyuiij^ or 31 »7 par pound*

large fruit fly populr.tioiiB of D&pna dogsalis and Goratitiq

fe T Tf f

p q ^

aloag the feuaa Loa Trucl: TrafJ. a couple of years ago evidently have diminished

la auuzberso Fly trappings 9ja& fsivlt colloctions showed a definite drop ia

flies and f^ait infestaticano Jeruealom cherry collections this sumsner had

Iss3 infestetion than in tb.e past, althowgh the infestation index ia still

considerably high. The highest indes: of 84,3 larvae p©r 1000 graaa of fruit

was recorded at 46OO* * Only 3 Sissosiis ifere recovered from 2p215 cherries
and 20 presuaably Medfly it



t

STATION

HUO INSECTABX

75*

3.00"

H. L. T. 2*

4000»

4250'

M. L. T. '.

5?.OO5

*rtVC«i«W>r>.»oi»»*iv*«-K«-'T *ft»ii.-«i»wi*i«.

M* L, T. '

59O01

M» L. T* ':

6700?

K0M

L-—ItoteoTological Data for Hawaii Stations 1952

JUL7 AUGUST

35
78.0

65^
8,73

83

66

7.25

86

8I.4

66*"

S?

32*9
68.9
67
■1 rJ 1

S4

78*0

53*3
48
2,44

30

75 »2

53.4
50

82

74.7
53«O

46

76

70*5

46*4
33

79
73-5

53-5

49

79
70,3

4.5*5

81

71.8

A7.2

38

SO

71.9

42.8

■'6

76

42.".

35

85

81 .»4
61,7

6*33.

A0.6

35

79-9

62.9
60

£0

74-4
52,3

49

0.77

_.

71-9

47

74

63.4

36

47. .1

76

66.6

33

79 »4-'
62,8

6"»

lbs»

SSF2EMBBR TSJ-IH3R.ITUSS

79.2

68*0

64
S.62

S6

67.6

64
3-27

lbs. fe

lbs- Min»

Abs - Vises. «■

>s» Mia*

Abs*

i-iisi» Msaa

Abs* J:fe

Abo. IVos.

Hin. ^

Mitt. I

Abs, Mn«
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294-7

2959

2973

2985

2997

3009

3023

3035

3049

3063

3077

6-3-52

6-10-52

6-17-52

6-24-52

6-29-52

7-8-52

7-U-52

7-22*52

7-26-52

8-4-52

8-9-52

fflUN OF PUPAL

Kilo

Table

6-16-52

6-23-52

6-29-52

7-7-52

7-11-52

7-19-52

7-23-52

B-4-52

S-7-52

8-17-52

£--21-52

STUDIES

75c

■5-

25

25

25

25

25

25

25

£5

25

25

25

ON

jftft
1

1

1

1

1

1

■J

1

-J-

1

1

■ •

28%

m%

44£

72S5

40^

63$

13 da^B

13 days

12'days

13 Sssjj

12 days

. 11 days

14 days

13 days

12 days

13 days

12 dsjs

Msuna Loa Truck 40001

2949

2961

2975

2987

2999

3011

3025

3037

3051

3065

3079

6-3-52

6-10-52

6-17-52

6-24-52

6-29-52

7-8-52

'7 '' / . ^iO

7-22-52

7-26-52

8-4-52

8-9-52

7-1-52

7-6-52

7-11-52

7-16-52

7-18-52

7-30-52

S-9-52

G-15-52

G-16-52

S-2S-52

8-31-52

25

25

25

25

25

25

2:;

25

'J5

1

1

1

1

4

5

56^

6855

-2OJ5J5

28 days

26 days

24 desrs

22 days

19 clays

22 days

26 deffG

24 ciays

21 2?;ys

24

22 &T!3

0
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Maxme. Loa Truck Trail 4250*

Punae

i:sa Loa Truck Trail 5100'
1

2951

2963

2977

29S9

3001

3013

3027

3039

3053

3067

3081

6-3-52

6-10-52

6-17-52

6«24~52

'6-29-52

7-8-52

7-14-52

7-22-52

7-26-52

8-4-52

***

7-1-52 .

7-3-52

7-11-52

7-16-52

7-19-52

8-1-52

8-9-52

8-14-52

3-15-52

8-29-52

8-30-52

25

25

25

25

25

25

25 ■

25

25

25

25

1

1

1

1

3

1

2

1

4-

%

29%
....A(J'

2-Y3

12%

3&&

l<#

36$

60$

28 dsyo

23 days

24 days

22 dsyo

20 ds^s

24 days

26 days

23 days

20 days

25 aays

21 days

2953

2965

2979

2991

3003

3015

3029

3O4X

3055

3069

3083

6-3-52

6-10-52

6-17-52

6-24-52

6-29-52

7-S-52

7-14-52

7-32-52

7-26-52

8-4~52

8-9-52

7-9-52

7-16-52

7-10-52

. 7-22-52

Negative

8-15-52

Negative

8-18-52.

9-A-52

9-1-52

25

25

25

25

25

25

25

25

25

25

25

-

1

1

1

3

1

1

4

2

k

5.2

29

29 deya

24 days

23 dtsys

32 days

4D36 23

28 days

23



Nann& Lo& Hmck Tra:U 5900 •

•Tab!© 6

Bat©__.Papr^4,, fl^ts..ayg«^d.^JPiggsQ^4gQ_wE^BgPCQ Fussy!

2955 #3-52 7-4-52 25 1 4£ 31 days

2967 6-10-52 7-9-52 25 1 24& 29 days

2981 6-17-52 7-12-52 25 1 4# 25 days

2993 6-24-52 ' 7-17-52 25 1 855 23 days

3005 6-29-52 7-23-52 25 3 4053 24

3017 7-S-52 8-2-52 25 1 2-'£ 25
3031 7-14-52 S-20-52 25 2 8* 57 clays

3045 7-22-52 Beg&tiva 25 10

3057 7-26-52 3-21-5?. ' 25 4 28$ 26 dayc
3071 3-4-52 9-7-52 25 2 8;S ;?4 oayo

3035 8-9-52 9-4-52 25 4 40£ 26 days
*m4^KU■»»■'»■

2957

2969

2983

2995

3007

3019

3033

3045

3059

3073

3087

Mf.t:

r<)/j;ft ^^ . r

6-3-52

6-10-52

6-17-52

6-24-52

6-29-52

7-3-52

7--14--52

7-22-52

7-26-52

8-4-52 "

8~9~52

hi ii 111 » mii—111 it - * ri-

ma Loa 'Svixck

7-20-52

Ifegaiivo

7-22-52

7-26-52

7-2S-52

8-1J-52

3-20-52

8-24-52

9-9-52

Trail

7.

25

25

25

25

25

25

25

25

. 25

25

25

6700'

1

i

x

1

2

1

4 •

' 4

4^
...

2,<5i

2S^i

-

-

12SJ

a FtoaX du.va^ion

37 daya

-

35 days

32 c?^rs

29 days

46 daya

3? £ayo

-

29 days

31 days



Lias Project I-o-l^-itosts of ^ajQrfsnteOJiTidft^E^j. (coated)

Ths ausmtion of the Jsrusslsm cbasry collections aro as fellows:

4000' 3 189 175 2 X ~ - 1 ~ -' 11
4250' 12 1217 1200 344 1 2S1 - 7 • 1 283

4600' S 714 640 602 3. 560 - 2.2 ~ - 843

$100' 2 224 200 0 - - - ' - - 0

per 1000 gi"ems _ .
fly ware the :<*oss snplss* Hovisv^r, ffcs 50 i'oss apples collocrced at laiaoa, l&>na

(1700f) in Sxsib did" not yisld a e^2^s fraifc .fly puptu-ia* Xt was on© of th©
2-are aitiations whsve cso of th3 bent hosts of dor0ali.s t^s foiffid to be xsnin
The guDimry of the fnait iBfosteticRa ana tho s-ndividtisl screenings of frait fly

hosts &?g eibonn in iafcles J^, and

Piaaapjfte collections v?srs stss-ta'd on Juno 30, 1952j to.detosaine ths status
of cosEsrcial piaeapplss as hosts of tho orient?.! SxvSA Zip and Ifeditesrraaaaa
fruit fly. Ere work'hsre was devoted livcgzlg to asking pir^apple £ruit colloctionsfmit £2y

in closa

McPhail tp
pounds of the rips aad over-rije-s stagos

/$P\
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Keau

Sahoa

Eukuihasl©

Bahoa

VJaiohinu

Ifekslaa

Hilo

Hoaounau

Kapaahu

Kavaihaa

312

32U

4

1

5

Kalaoa, Kone 2 1246

Kilo 5 2233

5203

644

396

924

253?

896

Kb

63

14

150

20

50

120

2

1

5

1

2

3

1

4 7050

2 4214

16

1

3 I960

42

5

18

6

22

12

m

J,0

245

12

24

Table

454 223

34

1366 731

63 56

11

107

733

0

40

194

75

IS

5

51

19

21

IS

A lot of fruit may.induSo Stxbh & few
to ssveaal hisastesd depending

availability* siaos ete*

Soar: Dacus d^i

Qoraftitis capitata

Lous jg g

t Ogius

Cop: Opi'iss oophll«s

1

p p

t puparla pss- 1000 grass of Ssxdt

~ "■'!

903 241 - 30

927 604

413 282

109 45

12

23

74

2

30

103

2

22

-

3

23

43.

- 34

11'

1

29

67

:13s

313

«■

203

«.

13

61

36

4

10

62

20

27

15

293

427

425

173

0

405

36

120

141

0

101

210

7

20

30

45

32

434

56
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Sablo Ji. cout{d

Woo No«

Jtehoa 2 758 100 193 51 - 9 - IS 69

2 252 5O113-~~ 32

LBJS

1 77 9 16

Waiohiau 1 196 7 1

i*&m>Mtiwa<*****tmii*****»S9*e*&&*&*^^*******'3irr'-*:**********-~''*'"*m'

WaioMsu 1 1428 7

Mfe. View 1 560 12 31 26

Hilo 2 2333 23 263 168

Hilo 3 6193 54 22 12

Koaa, Ife^aoa 2 246 150 5

3 3762 54 450 239 - . 1 - 35 101 120

Kona 1 1428 20 5 1--- 2 - 4

HiXe 3a 24199 53 • 47 41 - - - - - 2

1 2128 5 48 IS - - - - 23

**•

-

13

3

i

-

7

Z

I

208

5

6

55

115

4

20

3 1676 230 33 26 - ~ - 1 20

V
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j

'liable 9

V.

FRUIT

GOUTO

Guava

Guava

Guava

Rose Apple

Rosa Apple

Moo Apple

!Ifc» Apple

Star Applo

Stai* Apple

J&ngo

Kupafthu

Kupa&bu

Kupaoihu

Kupaa&u

mio

Hi3Lo

Hllo

Ifilo

Kilo

• 1117.0

Ivupaahu

Itixpaahu

M.L.T.T.

150- FRUI?

20

20

20

20

20

20

20

20

20

20

20

20

20

20

ViEZGviT

1352

1334

13^8

1513

495

ao

L4&S

1380

24J04

2445

?:131

37

133

27

521

294

254

Ztfi

202

153

4

2

73

45

36

33

IHDEX

93

20

331

194

513

585

136

13.1

2

2

34

20

973

10C0

AH1?.INFEST.

16

10

20 •

20

18

18

18

17

2

2

5

5

17

19

SO

50

100

100

90

90

90

35

10

10

25

25

.85

95



Line Jrojact I«o-.l-5.«-*Fopulatioi:> Trends of Dacu^ dorsalla H

Ply catches from citronella baited McKiail tr&pa on the Big Island remained

at a low level at Hilo, ifona and i^waa Loa Truck Trail during ths past quarts?*
The average flies per trap day count for ths past, nino ooaths of this year at
thssa three stations have bssa below that for 3.953.» Hc«e7sr, at Kapsahu large .
nuebora of flies eonr.iravsd to occur* Ths large reBoyvoir of good hosts and ideal
ueathor conditions ha<*e been eaapoaciW.e for the) rathar- higli fX^' populations
throBghoT2& tba period arlncs the i^Fj2?.il tre.pa mse established in Ssptembsr of

1950o

lost month (September), Kupeabu. harl ths secoafi Uighast inSos 3?ecorded
(497 Him pai* trap dsy) c.rs-Iag* tijoirby-foia* aoiiths of trapping Rctivity- Tiio highest
index of 6% flieo per tve.p cli.y i?as :-:ocordc<?. Isat Oc"iobsr= Guavas sra ths inost
important hoata in this heavi3jr pspul«tod e.rsc &»?,, togsthcv \;ith too aangoes* they
es9 rssponsibls for tias traioonSous C^.y pc:.ur'>.'cion3 dvriag the fall nsonths*

Tho trap catch reswlto «v& chev.^ :lr. •i";bica 10 t." 1A inclusive»

EUGEKOr. TSAES

Tho pon«lation stuslios Kith ti& ^O-assy rr^th,~l cugsnol traps installed the
lattar part*of Jisna, 1952* have progvon.c-sd aiaooth3vp civ.riag 'che past quorfcois

Th-3 most otrildng Ineraas© .in population density occ^rsd at Ifelaoa, Kona.

(3.700r) from 3 in June to 109 fliss'pov- trap dsy in August. Thic morlod incsease
in fly activity may bs attributed to tha rijsaiag of eoffes and sporadic fruiting

of guavas and aangosso Ths Ifona areas in genesal,. cte not appsai' to ha&Q ths large

fruit fly populations

Fly deaaitisa at Falapana v&ssd&zX ct high Icvsls despite fluctuations in ths

y collections* This is ths only district vtevo tha si'.pposodly 30-day E»thyl
ougenol trap is serviced vasldy civs ty tlio trauioafioaG nu-i-bsi's of fl5.ee that arc

caught o At tisrea tho flies woro so uii?.o?ou3 tMt tboy- colored tea entire trap= •

resulta of. tha irsthyl aasoaol ■s-r-.ip c(r.i;c'!.uc- •:::-.1c •.'hot.;;i in table 15*
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10

POFULATIOH TPJSKD5, HAIAXBA, H1L0 (100 0

1950

m£-t**Hm~ ■ tMIV •#•*

v:

October

Dacamber

TOTAL

Anril

Gctcbsr

Becombes1

UXJ'i'Al.

6*33
S«45

10,67

15.55

40*97

27»73

18,39
6 »43

3*4*

6.01

11*09

20 «

166-24

TRAP

112

140
112

112

35SL

112

11?.

140

112

112
US

112

136

FL£ COIEIS ZSDES

M«««^

2,352

5S951

3,944
1*956

14,203

7,360

15.919

9,562

f^3l6

2.279

3-3.12

■5,392
3,673.

73,246

211

35

17

30

142

29
40

20

20

23

66

48
27

VL

January

Iferch

Aweil

June

July

SGTAX,

20,43
9.04
26*26
11*60

8.10

9-93
S-73
7.25

109=93

116

112

112

140

112

112

140

112
!/>0

1,096

2,337

5,075

2,094

1,060

1,563
471

5../-I0

6,756

20

45

19

13
S

9
11

10

Av.15

Flies per trap day
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Table n '

POPULATION TRENDS, KOPAAHiJ, FUNS. (100')

MOUTH EP2» TRAP DAYS FLY GOOSE INDEX

«——»~~~-«-

p - 140 33#099

Oetobs- « 35 A>S65 . 14-0
- 150 16, /-.&?. 110

TOTAL ~ 325 54*446 /«

MSI

lo»ii 160

j 12.62 140

March 20-67 140
April 2*91 161
May 3-62 140
June 2.36 145

Ju2y 2-74 175

August 1<.65 140
Sep*3Bibs? 2^00 3.40

October 16.24 175
7»81 140

5*83 170

23,694
63,291
56,792

62,475
51,556

M,S6l

62,880

23,390

53,513
121,876

45,475
20,383

149

452

40S
338

36S

309
359
203

382

696

325
123

TOTAL 94«56 1,526 635,S98

January

February

Jetrch

April

I-Say
Juiie

July

Ssptsmfas?.'

TOTAL

27.15
2«5S

12 -60

1»32

«97

3-30
3-^5

3*27

54.0S

1/i 5
lio
140

140

1/0

161

175

1,342

17,541
63,191

43,271 •

66,310

49,387
3*,te5
40,581
27,432

86,977

121

451

309

379
356

276

252

21S

497

433,315 Av, 323



Table 12

V POPULATION TR3HDS OH M&UNA LOA TilUCK 3SAXL (4000-5100')

I0

MOBTH ?PT» TBfiP MIS PLY CGUSJT EJEBK

January 10*00 196 26,127 133

February 10-96 231 62,069 269
Hiarch 2-56 . 196 39,850 203

April 9-34 196 29,344 150
*&y 1.56 245 15,736 64
Jane -27 196 4,615 24
July 7a50 245 28,063 115
August 3*04 196 14j, 537 74
iSeptaabar 1«S5 196 9,564 49

October 3*44 245 5,051 21
Noveishaz1 9* SO 196 1,625 8

Decsnbar- 1.23 217 1,447 7

TOTAL 61 ol 2,555 23$,0/«S. Av.93

January £«41 ;jC^ 2>6?7 13
?ebruij.?y 22,37 H2 *"
l'fcu?cb 25.72 1X2

April 2.10 3.40

May 2*00 112

JW!3 2.99 112
Ju2tf ' lol UO
August 9-43 112

Octcbsr- I5«O2 140

5*77 112

2.13 3.20

1, AVw

378

456

3,740
2,492

1,036

742

2,233
972

1,202

13
3

4
33
18

10

7

16

9
10

TOTAL 9S,S2 1,527 26,835 Av. 18

1952

JaaiJar-y 17*64 U0 • 715 5

February 3.54, nn ' 2,807 25

t-&i»cb 9*77 I?.2 251 2
Araril 3.S7 " l/«0 -324 o
May 4*01 112 16/,. 1
Jims «52 112 20/. 2

J^y . 2.44 140 1,790 13
August op :ti;> ■ ijsi 4

*77 ?.12 251 2

TOTAL 42.91 1,092 6,-967 Av. 6
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Tafole X3

POPULATION SEBHDS, HILO CTiTRUS ORCHARD (75'5

VL

MONTH

March

April

May

June

July
August

Sspfcercber

October

November

December

SUP

TOT&L

February

March

April

May

July

August

p

October

Novoab-ar

Daeenibar

TOTAL

January

Fe'oruaxy

2-krch

April

May

June

July

August

9.04

33-45

21*04

6.27

33

6.30
8./{.5

10 e67
15-55

6.43

6.01

11..C9
3-10

20,31

165.24

20*43
9-04

26.28

11,60

8.10

9*93
S.73
7.25
S.62

115

175

IAD

140

17.5

170

140

140

1,475

175
140

l/,0

i/,0

175

175
110

1/0

175

140

170

1,829

145
140

140

1'vO

140
175

140
175

FIX COUST

2,779
2,796

1,455

693

176

955

1*899
1,947

1*344

14,300

2,718

5,3%

2,324

3,693
1,149
1,062

1,257
1.761

5,015

2,647

24,766

1,197
2,453

1*546
l,c?7

639

190
'VI /.
I —.■>■

24
20

S

5

2

1

7
11

14
10

16

39

38
17

21

3

6
10

13
29

19

9

14

a

IB

11

n

6

6

3
1

4

TOTAL 109*93 1,370
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Table S£

POPULATION TBEHDS, KaiHALHJ, KOI& (1700*)

MONTH

August

October

Novoinbor

Dscsmbor

TOTAL

January

Febpua^'y

i-ferch

April

May

•Juno

July

August

Sspteaibov

October

Ncnrenbor

Decoaiba?

JolST"""""*

January

FobuvBas'?

Harch

April

2-Say

June

July

August

TOTAL

2.45

6»34
4<»45

11^84

3»34

28-42

4*27

5*71

12*50

6.97

7*24
14o72

~8.S9
8«75

7.37

10*51
5«4S

2.85

"^~9?o5r

«-.w—-. —

3*S9

4«/i9

5.28

6.51

8.14
6,31
3»47

3*24

54*33

1"RAP DAIS

56
112

140

112

112

532

1951

140

112

116

136

112

112

l£0

U2

112

140

112

140

112

112
140

112

112

140

3.12

112

140

1,092

FLI COUNT

820

880 '

2,469
5,397

7,662

17*223

15,244
19,920

12,045

3,991
1,302

1,159

1,509

573
473
414
576

1,539

58,745

1,610
1,/Sl

""'692
119
12&

Si

172

411

351

4,935

IKSEE

15
8

18
48
68

Av.32

109

176

104

29
12

10

10

5

4
3

. 5
11

A.Ve 40

~~~~—

13
6
i

1 •

«5

2

4

3

At. 5



Table 1

V

1-ETHYL EUGSM01 HIPPING H&Sk

Hilo

Eakaleu

Kutaiihaole

Pus&o

Kalaoa

Kailus1.

Eoe&unau

Waiohimi

Eahoa

Kalapana

EakaLau

KukuiliaolQ

Kalaoa

ifailua

Honaimau

Waiohicu

Pahoa

Kalapana
■MMnMmw*••**«**»»■«»«

Hilo

Hofesleu.

Ktikuilaaala

Puiiko

Kalaoa

Waiohinu

Pahoa

imi^'i^niiniin ri»r- )>y

Hilo

Hakalau

Fualto

Kalaca

Kailva

Honauasm

VJaiofcinu

Eahoa

Kalapana

100J

30'

790l

20 *

1750r
60t

40'
950»

600{

50*

100*

3O1
790*

20 *

1750*
6o»

40*

950*

600«

5£{

305

790*

20J

1750 *

■ 60'

40f

950'

600J

505

100l

30f

790*

20}

1750'
60l

40'

950J'
600:

50*

HIT- Mi-pMawriiw*1 n«ni M ■<■■ 1 'i—1

.» . ■*iiV|"m i»iwtf»,mtrt im rt—rni-

10

n

n

13
13

13

13
13
10

10

30

34
34

35
32

32

32

32

21

35

25

15
15

15
IS

17

17

17

34
20 _

23

31
31

•31
32
33

33

. 33
■^

30

want*wvi • !»■■■*> n<;*sr**+!*

240
10

39
10

37

IS3
60

30
960

60
75

14
12

70

175
370

160

235!

131
po

10

6

75

34
20

210

585
J£7_

105
38

29
-

120

64

33
445

70

2430

24

r*9
3*5

-

2.8

14»1
4.6
3*0

96

"24™""

2»2

,4

*4

2*2

5*5

llo

. 7-6
67.2

,—

1*5
.7

■4
4.-2

2*0

1.2

12.4
17*2

3*7

2*8

0*9

1*9

1.0

13-5

2-3
81.0

5,400

227

979 '
213

44
722

•4,337

1,242
6S1

1LJW.1 LX»ti~m~tt H hi'111. >«■!!■■ IILIU'H'IM'I* «■

15,336

1,254
ls335
2S7 •

251

1,155
3,517

7,178
3.36O

46", 295

— — *-

590 .

244

132

1,965
322

502

4,234

13,923
16,957

2,331 .
1,883

603
42

2,808

1,459

673
9,968

1,610

52,974

545
21

S9
16

3
56

334
96

68

2189

511

37
39
8

8
36
no

224
160

1323
;

110

39
16

9
109
48
30

252

410

848

s?61
19

. 1

88

44
20

302

54
1766
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OP HAWAII AGRIOULTURAL EXPERIMENT STATIOH

Project Ho. 960.1 Tasonomy and geograpMc distribution of the fruit flies
of the suo-Ssmily Dacinae, with special esnpfc&sis upon

thoae regions whore parasite exploration work is being

carrisd on.

Personal: D. JSrao Hardy5 l&risn .sdacln.

A study of the Efecus (^QcScicua) rtepldlna of the world has been coiiipleted
and will ba subnd.tted for publication to either the Annals of the Entomological
Society of JteDriea or the Trans, of the Washington Entomological Society*
This study brings together all of tha !aaoaa information concOTning tho tasonomBr
of this subgenuso Two species from Ind5.a aro described as nsu and 1iie
diagnostic details and a Icey to all of the krtoun spociGB are given.

This is the first fionographic study of this group of fruit flios« They
have been poorly known In tha past and several of tho opacisa liave not been

recogniza'aLs fron the original descriptions.

The spQcies of Haqdacus ars axsong tho 3^.rgest of the fruit fliosj th
st a variety of fruits» The submenus is apparently restricted to tho

p q g g they

infest tl titd t

Pacific aad oriental regions.



Pro|ect Bo. 9ft). 3. Em Biology asal" Ecology of Fruit Flies

Subproject title: "Competition" bot^eon D. doraalin ana C. capitata.

Personnel: H. A» Bsso, Frank Horaaoto

The regular Twrathly collections of coffoe ch9rrf.es wore continued for

Kona during the quortor. Tho number o? dernalio end- capitnta reared from

tha collactiono frcm tha tbraa ©levatloRs tire shdiai In table 1.

Tablo 1- ITuinber of

cherries

Iiona, Ffevaii

in

and date

flarsooseo (700')
7-9-52

8-5-52
9-3-52

Kbno 33xpt.

7-9-52 1/
8-5-52 *
9-3-52

Captain Cook (25001)

7-9-52 2/
S~5~52 "*

9-3-52

nono avcliable

0

0

0

0

0

6

•0

h
m

1

3

n

5

.4.0

0

100

100

20

100

100

100

7y5
2/450 cherries.

The continued scarcity of dqrqalOo_ In coi'i'eo cherrioo at the 2500*

all

«

On Augcst 20 tuo ocllecticns oC Jeiiio.-»l^r- p.-orrics ucra lasda 8ilor.^ t>.s
•■■'auna Lcc TruoV: Trnll in tha Volcano as en en i'.r-u&ii. i'Ton -:>.c cr.llostion i-sds
at th5 felph3st olGYQtion (5000') 15? caiJiteta, -- Oiaius tryoni, r.n3 no gprcalis
uera roarsd. The collection rasae at the lc::oot elevation (/.'iOO1;, 607
capHata" emerged but no parasites or dorcplio. Tho afceenco ?f ^ors^lia and
oopbiluo are of Intorast*when contrasted to tho above data frcn coffoo cherrieo
colloctQd in Koi^^oi auch lower elevations. Eovoygi'. ^ras.l'5ir.c.t:lor, iisc r.svar

been eopocially/ih Joruoclom cherrloo*



Siibprojeet title: Field ecology of thn ;anlor. fly,

Personnel: T. Nishida

Much of tho field uoz-k on this project has boon brought to closa. Tho

work during thio quarter consisted largely o? anaiLyaing cata obtained dmdiiv

the past tt?o ysarse Tics ¥as alco fiovoted to bv/iagiag tho bibliographical

%foi*k np to date.

In addition to tho abovo uoi-k a field trip was aade tilth Dp, H. A., Baas

to Molokai, l%uip Lai^ois and Hawaii dui'iag Septembsr 23 -oo Octobsr 3» Infonaa«

tlon was obtained on distribution, habitat ai'd nuiisrical status of tho Eeloa

f3y on the trai'ious islands, Spocial eiapiiaEis was given to. t^ocs areas whera

il plantiKgs of its host i-joro preaont.
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Project; Wo. 960.5 Establishment and spread oS parasites, predators and diseases-
introduced into Hawaii, and their importance in. reducing the

abundance of and damage by fruit flies

Personnels I- &• Kexrell, P.

3, Measurement of changes in popula^icD of 5ac«£ dorsalie by trapping.

Tee trap catches shoved no pronounced trends during the quarter* although

remaining consistently above these of tfe» preceding quarter. Tao average catcli
tier dej for the three mont-h period wao about ona-fourth higher than for the
corresponding period of last ysiaiv It. seem*- apporent from this, and from the

fruit infestation studies, that Dacus dweaoie-ha& reached about as low a level
on Oaha as it ever will, barring exy uaiSpeetex?. ssiajor change in the factors
influencing fly abundance. In feet it is undergoing a slight increase at the

present time.

The index of fruit acundasce indicates that peak fly catch for this guava

crop will be reached ia October or Jtoveiafcer. la. .1.951.- peak fru.it abundance web
obssrved in September, foJ-loved by irsxLmuzc tre.p catches in October end Kcnrember.

The individual trap records for the quarter ars given in table 3., and a 21

month record, in table 2. .

60 Studies o:u egg ciortality in the field.

Exj!©riViSntal studios on th;Ui have been resumed, but there ore no results- to
reuort on at this time. Bate on this phase of fruit fly biology have been gathered
in"conjunction with other studloa, but havo not been analyzed aa yet.

7. Fruit infestation and incidence of parasitism on Oahu'.

Fruit collections Eade at the regular collecting sites showed a i^irked
inoreess in infestation over the previous quarter, averages about, 6..U larvae per
fruit. For the preceding three months, the corresponding figure was about 3.1
larva© per fruit. For tho third quarter of last year, the infestation was 3.8
larvae per fruit, and the overall figures for the first nine months of 1952 show
the average'infestation running somewhat higher thie year than last.

The proportion of larvae p^-asitized has been j.ower this year than in

April end July being the only exceptions. It is felt that, this reflects a. lowered
parasite abundance relative to the fly population, vioh a corresponding lowering
of egg mortality. Eowever, further observations will bo required before this

explanation can be either accepted or not.

A total of 33 Haw Caledonia Opius #2, were recovered from the fruits this

quarter, cciq>ared"\Tith seven the first quarter of 1952 and one the aosond cuerter-
'Xhe parasites other than Opius ocpiiilus show up too infrequently to detect eny

changes in their rela-tive~tbundahc©" The eama Is also true of Csratitia itt



8. Establishment and

Haramoto).

During the quarter, •

Keuei {table h). The infc-

larvae per fruit, which :U

same time a year ago. Or; .•

75 per cent of the

The Kauai collect! ■■:•;■

conclusions can be draw.;

there, one of the 85 pa;.- .

vere 0. vsndenboBchi, aiv

of parasites on outside islands (Bess and

/ere made on the islands of Hawaii and

iie 19 collections from Hawaii averaged 2.6
•;->i9 figure of 12.5 larvae per fruit for the

of the larvae were parasitized, and

(table k).

ruits in three samples, so few

: 9 #2 Bhowed up for the firBt time

>; this species. Six of the parasites

0. oophlluSo
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Table 1. Record of ?r " -i in 30-day traps,- June-September^ 1952; Oahu.

#^

g

k

6

7

8

9

10

11

•n j Location"
v\

• .,:■. ; Valley

''■■'■ "■;- Station:

.- .■: ■;.■,.! Valley

. ■•■.-.• ■ :< ■■:■■::- Beserve)

i

I
Waiiaaiis Valley

(John Holt)

Waianae Mts.

(Puu Kaua)

Waianae Mts» ;
fSolehole Pass)

JU-:

Aug^

June

July

Aug.

June

July

j Aug.

Helemano Gulch

Waimea Valley

Kahana Valley

Xahaluu Valley

Kailua Vslloy

June

July

Aug.

June

July

Aug.

June

July

Aug.,

June

July

Aug.

June

July

Aug.

c ■

3 V

IT
21

26

2h

2V

2.1:

2-:

21:

2k

29
26

2k

29
26

17

22

19

■■_ant.

July

Aug.

Sept,

■ July

Aluj.

- Sent.

July

Aug.

Sent

Tuay

\'«"-«. -1.

1

■'■'(
21 j

l8|

17 |
21

18

17

21

18

2k
28

»25

2k

28

•'9

1

]
• !

J"

28

35
28

28

35
28

28

35
28

28

Catch"
f 1 1
CO w /

260

115

105 1
160 j

Caicn/j Lure {Fruit 5

8,

8,

. 3-

3-

5 =

If" 1
3

k

5
180 I 5=8

580 3

650

700

k9&

1070

!
35 I
28

28

: 35
Sept.25 J..28

•• Auigo

.. Sent

■■ July

« Aug.

- July

~ Aug.

.. Sept

29
26

• P3

29
26

22

19

I 35
28

1 28

! 35
28

Ui
35
28

28

1.

j
1

I

1

I
1

i

t

i
<

425

360 i
152

130

102

ko

375
355
132

505
635

385

30

65
1^2

1385
875

1150

27^5
3725

2200

16.

23*
20 0

17.
30.

15 0

12.

1.

k

2

! . 1

13
10

k

18

18

0

2

39

31
k-X

78
133
78

2

6

8

6 i

2

9

(cc.^jAbundJ

6

T-5^1

'■ 1
7-5

6.5 ■:

3 ;
3 j

3 ;.

5

5-5
5

2.5
3 k

X j 3^5_

,6

.9
A

,k

.1

si—,

.0

.1

.8

-9

•3

.6

■3
.1

it
.0

.6

'

uJ J

2

3.5

2,5
2

1
V

8

7

L 1

2

2

1 2.?

3

J

1

Rain

(in.)

.1-9

1 j 1.3
0 J_0.3 !

X j
.\ 1

:: i

6 !

0

1 }

1

1

j

1

1
15

1 '
1

%

1

1

3

5

1

i 2

I 1

! 2.5 I 2

1
1O.2

8.2

6.^

13.2

6«5
8.^

1.6

1.2

1.2

5

lol

i!i

0.8

0.8

Xtk

3.5
3.^
2oO

3.9
2.6

1.7

1
7.7

3«^

5.1

2.8

2.0-

1.1*

Notes

■■■■-'■"" ■ ■■■'

a

a

a

(P1I1

2.0

a. The rainfall records tor tho rfenca Valley Station were obtained from the

files of the Hawaiian Sugar Planters' Aasocie.t5.on. These records are not precisely

applicable to the trapping period, "but vary nearly so-
/fp
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Table 2. Total catc

1950

July-August.

August-September

September-October

Octobor-Hovemiber

MoveaSber-Decejaber

Dacenibor-Jeauury, 1921

Fefcruary-Marcii

April-May

Kay-June

June-July
JiaJ-y-Auguet

August-Septsober

Saptember-Octo'oer

Octo"ber-Kaveiaber

Wovembar-SeceicibQr

Decomber-Jajiuary,

January-Fol>ruary

1952

March-April

April-May

May-June

June-July

July-August

A ugi',8t-S&$t&nber

S>Ug9D.0l

rrcal ■

■:■:•'! ^--T
;?■ ■-■ :<>

; , fOO

10,950

8,975
4,725
3,525
8,400

5/roo

4,160

6,630

13,170

9,6^-5
6,012

4,280

3,959
2,687
5,514
5,721

5,388

6,973
8.029

5,499

traps, Oa^u, J.£?u-

Ca."tc;hi

■Qsr dey

778

1.540

1,297

269

33-3
1 261

164

130

334

162
148

23.6

395

327

196

i

1 143
130

93
i 186

| 202
3 167

\ 270
19a

Fruit ,

j

17

22

4

28

34

29

9
10

18

35

34
25

6

6
' 28
29

23

15
12

7
16

35

Average

rainfall

(in.)

4,6+

7*4+

8.0

1006+

5«8

7«4

4.4+

4.2

4.4

5.7
3.0

2.7
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Table .1. Escord of

■ I

6

8

10

' j i i

■. • v ■

■

■ .

(John Holt)

Waians .© Mts..

{?un Kaua) 11 ■.;

Waianae Uts.

(Solekole Pass)

Helesnano Gulch

■ 30-day traps,, June-September* 1952, Galia

Catoh/|Lure (Fruit

■ ■

105 | 3^ I 1
160 j 5.5 |7-5
. to

580 i 16.6
650 I 23,2

C S 20,6

■'■■•■ k9& 17.6
g. 21 3? 1070 I 30.6

■ 17
21

360

-:■>
!=iP

■' ; £8 I, 3° i-1 i 3>!

:

JlO^V : '■ :. 21

ft Aug. 2 ' ■ ■

June 26 July 2^

Aug.

28

23

35

Waiiaea Valley June 2 ;- '■ ' 28

I July 2 -_ . ■.
LAug. ■

■ ■':a25 1 ^I .:.:32 1 ^«.7 l_g»g t 3.

505 I 18.0

Kahana Yalloj j dime 2lf 11 29 I 35

Sahetluu Valley

Aug. £6 ■- :- . ■:■. »: ^ 28 ^2

June 24

■ : ■'■ ' ' ; '■ ' ; ;-:. ;

Jyne 17 - July 22 j 35 ; 27

\ JuOj- 22 - Aug 19 28 5 ■;■'.- ■ " 33.O

■ ■ ■■ 0 ■ 76,6

130

3f> j 102

■■ i 13-*
355 i 10.1

i&D

a. Kie rainflall reoorde for the .-. ■ - . . ■ vlcri vero o"btsv.tos^I £pcm the

files of the Hawaiian Sugar Plant< . ..' \ ,,<■■■■ L( ■ SJhes© records are aot

bo th© trapping pi .od, ■ '. r& ■.. ©arJ bo.



■ Total oati d I ■ aps

■August,

0ctober-November

Becen3>©r 3-951

April-May

J-;

Auguat-September

September-October

Ooto"ber-Korreasbsr

November-»D scamber

December-January,

January-Pobruary

Webruary-Marcii

March-April

April-May

May-June

June-July

July-August

A ugBrk-Septeaiber

,

■

;, roo

G,95G

8,975

7-Jj-oo

5,700

4,160

6,630

13,170
64

6; 01

3>959
2,66?
5,514

5,721

5,3^8

8,029
5,499

per

■ . .

745

269

33-3
26.1

164

I30

245
16s
148

395
327

143

130

93
.a

■ m i ■

167
■;■ ■

270

T Average

||

17

22

4

28

34

^9

9

10

.18

35

45
34
25
6

6

28

29

23

15
12

7
16

^5

7-4+

8,0

10-6+

5-8

4O4

5-7
3,0
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lable 3. Data on the parasitization of oriental fruit fly larvae in guava fruits coilo

stations on Oahu* July, August, September, 1952.

Locality

#1 Woodlarcn
ii ti

ii it

it ti

42 WoodlawQ
". it ti

«/ ii

#3 Woodlawn i
ii ii j

ti ti

ill Manoa
■t ii

#2 Manoa

#3 Manoa

A-305
A-343

A-38I

A-306

A-344

A-382

A-307

A-345 I
A-383 I

A-3O8|

A-384 \

A-309
A »347

July 8

Aug. 6

Sept. 8

July 8

Aug. 6
Sept, 8

July 8

Aug« 6
Sept. 8

July 8

Sept. 8

July a

Aus° 6

A-385 Sept. 8

4

16

20

5
12

16

6
18

20

0

1

5

5
20

19

I

A-387

1 f

Waifaalcalaua j A-3H July 10

Aug. 7
Sept. 11

4

19

7

.14

4

15
3

4

10

2

0

2

15

A-310 j July 8 [ 0 I 0
A-348 jj Aug. 6 f 0 ) 0

A-386( Sept. 8 I 0 I 0

1

1

13

Larvae

per

fruit

1.1

12.7

1.2

6.4

10.3

18.2

0,0

1 4.0
1.0

3.2

12.8

25.3

19.2

16.9

1.4

1

2

2

4

1

6

1

o

0

0

0

1

6

flumbor Ejnargea*
Dacus

dors.

0

18

39

0

20

29

I 1
! 49

0

2

i

25

196

25

51
4

OplUB

longi.

Opius

oop&Llua

i

0

0

0

0

0

0

9

0

0

0

0

1

0

0

20

43

65

18

84

117

63
I89

12

18

Ik

155

132

20

3-35
9

Others

0

2 Opiua

6 O.in

IfuHibgr; Unemerged

Etapty|Ds.cu3 Opius

j

~0~

0

0

1 O.ln-

olsi

0

0

JL

. 0

22

0

2

33

3.

6

0

0

0 I 0
10 Opius 6

if2 1

1 O.lncisi

0

0

0

7

13
0

0

1

0

1

5

0

0

0

1

0

0

3

6

18

13
11

0

EmergJ Parasi-
ence 1 tized

95.2

94.0

22 70.5

1 j 90.0

2 96«3
15

1

17

23

91*3
76.2

67.3

100

71.6

69,4

95*0

00,5

—

0 ?ioo

0 1100

j 300

lioo

90.0

69.7

100

93*3

86.9

57.6

73-7



Tafcle 3 cont'd,

Locality

Kipapa

«

Waipio
11

Halava
it

•

#1 Schofield
ii r:

:i it

#2 Schofield

it t!

#3 SchofisM

#1 Kunia

it »

£2 Kunia
ii tr

n tr

SJo-

A-350

A-388

A-313
A-351
A-389

A-352

A-390

A «315

A-399

A-316
A-365

A-317
A-366

A-318

A-367
A -1*02

A-319
A-368

Collec

tion

date

Ju^y 1C

Aug. 7

SeptB .11

July 10

Aug0 7

Sept* 11

July 10

Aug. 7

Sept. 11

July 17

Angc 21

Septc 18

July 17
Aug. 21

Sept. 16

Aug. 21

Septo 18

July 17

Aug., 21

Sept. 18

July 17

Aug- 21

Sept, 18

J}unt)©r Fruiis
In- :

feetod ;

5
8

0

0

0

3

1

5

19

0

2

3

0

0

0

3
0

k

2

0

1

Clean

6

0

5

0

0

12

1

1

1

1

k
0

0

0

17

0

0

20

0

0

16

3
20

19

i

Larva©

per

fruit

I3.8

0.0

1.2

6.0

9.0

2.6

&

0.0

8.3

0,3

0.0

0.1

Index

Fruit

Afcund.

1

1

1

0

0

2

1

3

HOO

0

i

5

0

0

3

1

0

h

1

3

7

DacuB

dore*

9
38

1

0

3

1

0

0

2

2

2

0

Number

Opiue

G

0

— .

0
1

J

0
0

0

0

0

0

0

0

0 ■

0

Emerged
■- _ur t*r

OffiUB

oopETlus

28

—

3.2 !

.0 ;

60 1

IX

■5
3

—

18 ■
1

1

2k

1

iNumbe]

Others j:

0
6 Opius j

... .,....,.

MM *3 :

!

0

0

0

0

0

2

"0
0

0

i

0

0

0

0

1

0

Opiue parasi

tized

88.1

97.8

76,2

57-3

61.8

72,2

100

93*3

75-0

i 2 k8

3

0

1

91-7
3,00

87.0

100

92.9

100

33-3

89-3

100



Table 3

T « J IL

Locality

#1 Tantalus

ii H

#2 Tantalus
M II

#3 Tantalus

r ;;

#4 Tantalus
■t ii

■i it

#1 Burma Ed.
» n

n it

#2 Burma Rd,

#3 Burma Bd.
w n

n n

#4 Burma Kdo

Waimea
n

ii

cont'd.

Lot

No.

A-320

A-353
A-391

A-321

A-39?

A-322

A-355
£-393

A-323
A-356

A-394

A-331
A-374

A-412

A-332

A-375
A-413

A-333
A-376
A-414

A-377
A-415

A-335
A-378
A-416

Collec

tion

date

July 21

Aug. 13

Sept. 15

July 21

Aug. 13

Septo .1-5

July 21

Aug. 13
Sopt. 15

July 2l'
Aug. 13

Sept. 15

Jaly 24

Aug. 28

Sept. 25

Ju.i.t 24

Aug*. 28
Sept. 25

July 24

Aug. 28

Sept. 25

July 24

Aug. 28

Sept. 25

July 24

Aug. 28

Septo 25

Dumber

in
fested

9
18

15

0

0

7

1

0

1

11

4

11

13
7

0

Xj.

6
12

7

0

0

0

0

0

3.

"Sruite

Clean

11

2

5

0

0

13

19
9

20

6

2

16

9

7

13

0

p
16

1

8

13

0

0

0

0

0

17

Larvae

per

fruit

1.1

4.6

5-9

1.7

0.1

0.1

0.0

0.1

5.6
0.6

1.7

3.5
1.1

9-7
0.41

8.0

3.4

0.7

0.2

JLQuOJE

Fruit

Abund

2

2

3

0

0

3

1

1

2

1

1

3

2

5
5

0

1

6

l

2

4

0

0

0

0

0

3

Dacua

dors.

1

5

37

4

0

1

1

n

2

1

15
0

8

3 !

11

6
1

—

0
f

Huniber

0plU8

0

0

0

0

0

0

c

1

1

0

0

0

1
0

0

0

«...

0

Emerged

Opiue

oopfalus

14

41

40

18

1

0

0

69
7

15
19

15

65
5

23

31
11

•» ro

4

Others

0

0

0

0

.0

0

...

•

0

0

0

——

0

0

0

0

0

—

0

Number Uneasrgetl

EmpTy

0

10

3

2

0

•

.1

1

2

0

oca

0

Dc'OUB

0

2
1

0

0

1
1

1

0

"

0

Opius

3

2

0

0

0

3
0

2

0

7
6
0

-.

0

Emerge

83.3

59oO

92.7

91-7

100

100

■•■;'■-'■

89I5
100

94.8

100

81.3
8Oo4

100

—

100

'<£"" "

parasi

tized

94.4

89.7

52=5

100

0.0

80.c

85.c

59*5
1C0

88,2

62.5

74.5
84.1

91.7

1

100
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Table 3 cont*d.

Kahalutt

x Waisuanaio
;ttr ff

it i)

4'2 Waimanalo
1! «l

#1 Ifeilua
t: ts

#2 Xailua

#1 Kuuanu
i: fi

51 t:

42 Kuuanu

#3 Jluuanu
Tt II

CT •»

Wai&ane

A-336

A-369

A-

A-357
A-395

A-325

A-358
A-396

A-326

A-359

A «

A -327
A-36O

A-398

A-328

A-329
A-362

A-330

A-363
6

A-337
A..37O

l8

July 29

26

Sept* 23

July 22

Aug* 3-9

Sept* 16

July 22

AU6« X?
Sept, 16

July 22

A*ag* 19

Sept. 16

Jul^f 22 ■

Aug. 19

Sept* 16

July 22

22

JJruita j Larvae j Inde::

i per jjfrult

fruit [Abund.

July 22

Aug. 3.9

Sept. 22

July 22

Aug. 19

Sept. 22

July 29
Augo 26

Sept. 23

0

20

18

0

20

19

0

0

0

5
20

13

0

0

0

0

19
6

0

9
12

0

18

Bacus

dors.

0

28.0

7.5

9.2

0 I —

0

0 7-0 |

0

0

20

it

0

1

8

0

1

2

OcQ

23-5

0.7.

1.2

30.2

15.3

6A j 1
11.1 2

2.9

0

0

5

o

2

7

o

1

6

o

2

5

153

Opius

0

0

!

j. 20

f ^

I 3fi Of

0

29

8

253
3

57

29

0

0

0

0

1

8

j oqphllufif
\ Othore }

103

26

30

7

13
87

L03

10

71
10

124

117

7 Oioiue

0

G

0

p.i0.

incTsi
2 £.

incisi

1 "0
0

0

1 Oc

Inclei

8

a

0

33
11

(jnim^^d

&£cuq1Opi

i
<

18 28

13

us

ence

83.

66,

5

7

Parasi-

57

91

81

-7

a

.8

.0

> } 1 i 5.3
0 £ 0 ilCO

* . I 1
I :• 0 S 3 I 75*0
! 6 i 1 10 87.9
i If

62*5

6

85-7
77 »6

0 ( 2 I 90..9 !'75»O
1 ? !

0

1

2

0 ;100

20

30

91.9

83.3

77.1

31.1

89.9
68*8

78.3 83
71.8
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Tafcle 3 cont'd*

LocalitT

Kahana

ii

#1 Malcaua

tt it

f-2 Makaua

#■1 Kalihi

i« it

#2 Kalihi
ii it

Total

Oehu

tot
Ho.

A-338

A-371
A-409

A-339
A -372

A-410

A-340

A-373
A-411

A-341

A-379
A-417

A-342
A-38O

A-H18

A-305
to

A-343
to

A-38O

A-38I
to

. A-418

Collec

tion.

date

July 29

Aug« 26
Sept. 23

July 29

Augc 26

Sept. 23

Ju3y 29

Aug. 26
Sept. 23

July 31

Aug. 29

Sopt« 29

July 31
Aug. 29

Sept- 29

July

Aug.

Sept.

Humber Fruits

in- j
fested

17

15
10

0

19
20

0

15

13

4

18

9

15
18

2

110

364

Clean

3

5
10

0

1

0

3 j
5

7

1

2

11

3
22

18

117

92

336

LarvaetIndex

per

fruit

6.7
5-9
1.6

13.9
6.2 t

0.0 I
6.0

2.0

12,6

U.2

1.5

7.6

7.3
0.1

4.7

10.1

4,4

Fruit

AbuncL

3

6

0

2

1

3

5

1

4

6

2

2

6

0-7

I06

3-9

DacuB dor* » Dacua daraalis Hendel , Opiue loagi. a

0. vdl>, a 6g Fullavay, C. cap 3

Dacusj
dore 0)

12

8

9

31
9

4

6

6

26
2

17
28
0

97

846

528

Opiue

0piU3

long!

0

0

0

0

0

0

0

0

0

0

0

0

0

3

7-

1

Opiuo

oophilua

78

17
14

51
22

33

89
21

83
31
1

444

1735

1074

longicaudatue

Ceratltie capitata Wl<

[ ="
Others

0

0

O

-- i
0

1- 0. j

incTsi

1

2

13
1

29
4

C

0

1 0,

_—-

0

0

1 OpiuB

«■*-

25#^iu

7 0*

Ihcis

1 0. ca;

7 O^ius

1 Opiue

Incis":
MM*

7
0

2

9
0

20

1 176

1
w

I

(Aeinasad),

Bdc

DacuBg

J
i

0

1

4

0

1

fc

0

■\

V

3

6

6

57

45

OpiUB

11

22

2

1
0

6

17
2

2

16
0

61

249

173

Emerg

ence .

87.4
38,5

85,2

850

.*" • ■*

y. * ..'•

80.4

92.3

96.2

67.8

100

86.2

84,5

82.0

jt
Parasi

tized

OQ« JL

61^5

1:1

90.8

c0o0

ft7«0

77^9
92.3

83»3
60.3
100

83*2

69.4
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Ta*ble k. Data on the paraeltizatian of fruit fly larvae In guava

September 1952 *

ftpults collected oil ft«v*;!.i? August*

Locality

Lot

No.

South Volcano area

Bonauncu

South Kona

So- KoncL-So *point

Ebna(Gpp» Kialoa)

Honokaa

Ninole

Laupahoehoe

Papaikou

Faauilo

Paauilo-H.llo

Olaa

Pahoa

Queen 'b bath tub

Kalapana

Mt« Vlefc"

Olaa-pahoa

Kopcho-Vferm Spring

Ealapana-Kopoho

E-23

5

H-26

H-27

H-28

H-29

H-32

H-33

H-3^
H-3P

H3T
H-38

H-39

1

TOTAL

HAWAII

'CoUec
tion

dato

Aug. 25

Aug. 2p

Aug. 25

Aug- 25

Ag» 26

AUge 26
Aug. 26
Aug. 26

Aug. 26

Aug. 26
Aug. 26
Sept. 2

Sept. 2

Septo 2

Sept. 2

Sept. 2

Sept. 2

Sept. 2

Sept- 2

In

fested.

to

i'geA
Oniue I Others parae.t

tizecl

100

100

::? 7

■ -«r-3 23.1

T2>5 65»7
31,2 60.7

213 I 2.6g

Sept.

73-3 5 50o8



Tatole % Data on the parasitization of fruit fly larvae in guava fruits collected on

Locality

Waimea-Kbkee

Puhi

Moloaa

TOTAL

Kauei

tot
No.

K-1

K-2

K-3

K-1

to

Collec

tion

date

June 22

June 22

June 22

Juno

Humber, :

In

fested

0

17

14

31

fruits

Clean

Ik

3

0

17

Larvae

per

fruit

0.0

7.8

8.1

5-3

JDacuB
dors.

.-

53

18

71 '

~ftumber

Op'i'uB

long!

«>-

0

0

0

Oyius

vand.

0

6

6

Emerged *

OpiUB

oophiluB

—

50

28

78

Others

—

1 Opiui

Xiumber UB.ei

^rpty

'. 2

i ;.

Dacus

—

1

narked
OpiUB

i

ence

91.2 .

■ ■ •'

perael-

tized

50-5

MA
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Project Ho, 96I.I

Subproject, titles Tosio..-

•frui;" :■

. Tanashir-'.-

Insecticides to the larvae of the oriental

;b.tt.eraal parasites.

The oriental fzu*: —• ■..

during moat of its lai ■.•;. ,-.

However, it learsa the- . -■ : •=.

to pupate. In any inttw. :.-.■*

up in the soil due to ti: V :. 7

larre to "be exposed to :c. ,: .

the soil to pupate. Not ;<v

DDT and dieldrin but with ciiL

larva leases the fruit a short

;.,;•;.. ivom the action of contact insecticides

., . : ^ ••/'.. ^s»nfc, since it ia vithin the fruit.

^-:!i'- - > ;-=» third instar and enters the ground
,■- -: - - ^ residue of insecticide may be Iroilt

^v, *;/. therefore, it is possible for the

.. . r ::.•■- doses of insecticide when it enters

.--^ •■^is occur with such stable insecticides as

..vt» volatile or unstable insecticides if th©
time after spray application.

With tie present &igb. parasitization of the oriental fruit fOy many of the
larvae that drou to th© ground contain parasites. Previous workers hs.ve studied
the effect of insecticides on the adult flies and parasites but little is known abo
the effect of contact insectioides on the larua of the fruit fiy and its internal

parasites o ' ■
v

Therefore, this atudy is being initiated to determine the toxicity of in

secticides to fruit fly and parasite larvae-



V

Project Ko. 961.2 Chemical contaol of flv.it flias in Hawaii. Field studies.

Subprojact title; Chotni'jai control of C.. cajiitata on persimmons.

Personnel; H. A. ivrp-

In September ■:/: '■■

■on Maui» BET spp3-?.;;:;. .

further t-jjste ae«iifC

bo made of tJio reeiv.'i. ■■

"be?;:--7.

p orchards

infonsatic-T:

on Zoquatf/.

orchard.. The date

:\:ov

tests vere nad© against C.capitsta on persiamona

sprayer gave such excellent control that

Tiotfever, it 'was decided that a check would

'.952 by orchardiete who follcved the

;;v.hsu Consequently, in Septeaiber of 1952

. MsMda and the writer and also scan©

•.v.-sass of the DDT sprays against capitate.

..>;.vHJned in two aprayod and one uneprayed

-siu. in table 1.

Ta7ol© !„ Hunber z\ .:^uvig iYuite per 50 fruite in sprayed and un-

spreyed ;;■.•::•:+::'BBK>n orcharde at Kula^ Maul, 9.-25-52,

No.

S. Haraaoto orchard

(unsprayed)
,..—. —a.,-..^!, . I., ..|u.Tjii ■ .I,

unripejBipe '

fruits fruita

1

2

3

23
19
57

1*9

JT Hashimoto orchard

(sprayed)

fiaiur© "unripe it

1

1

0

0

s. orchard

(sprayed)

Mature unripe fruite

0

0

0

Each sample fas composed of 50 unripe mature fruits (yellowish green in

color) except for one aa2ip3.e of 50 ripe fruits examined in the Earamoto orchards

There were no ripe fruits in the other two orchards since the fruits vere being

harvested before they vere ripe. Since the flesh immediately around the stings

becomes darlcened the stung fruits can be readily detected.

It can be seen that close to 50 percent of the mature unripe fruits in the

unsprayed orchard were etv-ng end k$ of the 50 ripe fruits szaialned were stung.

However, only around 1 psroent of the nature unripe fruits in the sprayed

orchards were stung- Therefore, the spray program appears to be effective and

both orchardists are highly pleased with the results,

Mr. K. Hashimoto advised us that the same spray program had given excellent

control of C. capitata on his loquat crop harvested ©arlier in the season.

He stated that"in former years when he was using handsprayers, often 50 percent
of his loquats were stm:gu



Table 3 eont'dD

Locality

To?"

! a-350

tlon

date

- IHiaabe

I In

Aug. T

A-388 Sept. 11 0

Waipio

Eal£ .

A-313
A-351

■ ■ July

#1 SchoflelcL

#S Schcfielci

A-390 } Sept

A-315

[99 i

10

7

10

7

17 !

18

A-316 \ ,7u:iy XT

#3 SchofisOS

Aug.

■la j

21

, 18

si :i

it it

Eunia

A-3I8 j rTuly

A-367 I Aug.
XT

21

IS

!l tf

A-368 AO8-
A-^03 Sept

11 19

18 3

A-31? j Jaiy 17 i 2
r. ^*i J? Q I A Q1 L /\

18

per [ Iftrait I

Clean[fruit [AtiuadJ &o?b \ \ ]

" J ! r !",
0113.8

Huaiber

0,0

! "I O

i
1

0

o S

6.0 ]
9.0 i

LI.3 i

,-■

i 0

I 0

o i „ !

0 « j
o j .,

so 0.0

0

0

16 0,3

3 ! 6.4
0.0

0-1 7"O

0 0

6 OgijLKS j 2

ra :"

100

1 C-c

0

0

0

0

!

-

■

... |

5 ;
!

>. '

"0 i0 i

■ j
0

0

0

0

0

0

0

2

G -

■a

:

u

So.

xoo

100

92.

100

3

0

j

0

9

61

I?

■■ \. ■■-■

100

.3
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Table 3 cont'd.

Locality

#1 Tantalus

I! if

#2 Tantalus { A-321

^3 ltantai.ua
.4" "

$4 Tantalus

A-320 July 21

A-353 -tog- 13
Sept, 15

July 21

Aug. 13

A-39? S®$*> 15

I f
j A-322 July 2i

A-35? IAu8* 13
! P.-323 jSopt. 15

In-

feated

ffruita

Clean

. A -323) July 21
I ^'-3f>6 I Aug. X3

#1 Burma Ed. \ £=333- [

#2 Biir^a Bd>
H II

#3 Burma Rd

J! I!

#k BorBffi Bd

t .„ Aug. 28

I JU&12 Sept. 25

A-332 ! July 2t
A-375 ! Aug. 28

A-333 I f-r^*y £**
i-4-.j [0 J AV.&O •^1-t

A-Ulfe jSept. 25

2k

23

j

July £4

Aug. 26

Sept. £

9
18

15

0

0

1

1

1

11

13
7

0

3J.

335
A-378

0

0

0

0

0

11

2

5

0

I3

Q

20

larvaeTlndax

por i Fruit

fruit Abund,

5*9

1.7

Number

xa iopiua I

0.1 j I

0.1 1

0

2

i

0.1

9 \
7 ! 3-5

i

1

3

2

5

0

16

x

3

13
i

0 1
0 I

°i
0

0

17

9-7 I

8.0 j

6.7 i

0

0

I 0

i 0

0,2

0

3

5
37

1 !
11 j

2 i
1 1
15
0

11

b

jj

0

0

0

0

0
n

0

1

x

0

0

0

0

0

0

0

0

0 0

lit.

18

1

0

15
19

28

32.
11

\ 0
0

0

Mumber

0

10

0

0

jSEiH^ s-i parasi-

nce

3
20

V

1

2

0

j

|
i

1

|

u

1

1

0

V

t

6

0

39*0
92=7!

0

0 : 100

Q ; 100

i 100

0.0

0*0

: 3o ..0

OleS { S5"C

100 100

13,00

jiOG I 9X,7

100 100
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Table 3 cont'd.

Loeality

Kahana

#1 Ifeteaua

jf2 Maltaua

| tton la* 'I

#1

Kalihi

Total

Oaiiw

Lot,

Ho.

A-338 I J"iy 29 I
A-371 |Aug, £6
A-409 jSept. 23

; I I
j A-339 I July 29
I A-372 [Aug. 26 [
[ A-410 ! Sept. 23I
f |*l

i
A-34O t July ^9 I

A-373 [Aug. 26
A-til I Sept- 23

A-379

July 31 '
i

Aug. 29 I
Sept* 29j

I
Juij 31

A-**18 Sept. 29!

A-

jL J

15
10

0

19

£0

15

18

9

15
18

A-305
'to i

to

A-330

A-3&
to

A-U8

Sept,

110

3o^

311

10

psr [Fruit

6.7
5-9

1*6

^9
6.2

i

3 i 0,0 j j.

5 i 6,0 J 3
7 I 2.0 5

12.6

2 11.2 h

11 j 1-5 I 6

3 7.6 | £
?£ ' 7 = ^ ?- 3

3.8 I 0,3 i 6

117 0=7 i %

92 10-1 1 £

336 4O4 3-9

8U6

528

7-

32

-1735

1074

13

I 0 I 29
ii. 0. j k
irsclBi

0 7

10. i 0
*** 1

0

n

0

2

9
0

1 0piuB|20

j

Smerg- Iparasi-

0

i i

!

I
j

onos

t

11 I 87=4 { 86.1

2S ! U5 75.0

■a2 61.5

a

6

o

72*7 f 69*3

I'll O 1

90,8

«C',0

0

6 { e?.?. j *76Q

Pa ^
17
2

2

16

77*9

92.3 92»3

96.2

67O 8

0 \ 100

83.3
60.3

iioo

61 86=2 I S3o2

» — r

[

25 Opiu!

' ^°
Tncis3

1 C- 0^
7 Opiua
$gr"—

1 Ogiue

incisj

X76

j
oka \ MIj «

1

j

173 82o0

69-1

69.4

Dacus dorD » Pacus dorsails Handel , Ogiys longl.

0. vdl>o s Oplus vandenbosolii Fulla-vsy, C- cap

Oplus longlcaudatitB (Aefemsad),

%TtI"ftt t^id
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Table k. Bate on tii

September 1952

on of fruit fly larvae la guava froIts collected i ■ August-

Locality

South Volcano area

Honaunau

South Kona

So. ICona-So.point

Eana(0pp« Klaloa)
Hdiokea

Ninole

Laupalaoeliog

Papaifrou

Paauilo

Paauilo-Hilc

Oloa

Pahoa

Queen's bath tub

Kalapane

Mt* Virrtr

Olaa-pahoa

Kopofco~WeiBi Spr:Lzig

Ealapana^Kopoho

TOTAL

HAWAII

Lot

Ho.

H-23

-:■:■:':

H-25

fi-26

H-28

K-29

H-30

K-31

H-32

H-33

H-36

E-38

H-39
.

■ bo

jE-42

Coliec-
tion

aate

Aug. 25

Aug. S5

Aug. 25

Aug, 25

Aug- 26

Aug* 26

Aug. 26

Aug. 26

Aug. 26

Aug, 26

Aug. 26
Sept, 2

Sept* 2

Sept. 2

Sept. 2

Sept, 2

Sept. 2

-

Sept, 2

Aug.-

Sept.

...1 ;-- .

fested

16

6

0

0

0

11

17
0

5

3
6

Ifc

17

17
18

2

0

19

167

fruits

Clean

2

14

20

20

20

9

3
20

15

17
1 I'*

; e
5

3

16

20

6
|

! 213

1

Larvae
per

fruit

5«6
1.2

0.0

0.0

0,0

2 = 1

6.1

0.0

0.3

0-6

3.9

2.3

! 0.4

| 0.0

IS
k.2

2.6

!

Dacua

dorr.

0

a -

_™

0

•**

—

0

0

0

9
20

11

s

0

13

17

• ■

Number Enssrged

Oplua

Longi

0

0

•-.

0

0

G

0

0

0

Q

0

0

0

■■

. 0
i

0

: ■ :"■ ;■.-

0

0

mm

0

10

c

0

0

1 3 .

15

i 5

36

1 '

3

13
n ■w

23

37

if

7
2

Q

15

1

CM

, ■

0

136

ill?!!

Others E

■

J It/ * \rfti U?

5 i
-- i

;

!

0
0

_..

;;■

0

0

0

■

"■■■":

islOgius

1 7 0
1 0 ! 0

1

J

0 k

" ! 3

3

7.

7

2

50

1

88.6

91-7

. *

-■ 0

parasj ■

bized

4,-3

loo

100

?2.6

i 100

j 100
■■

3

2.5

66.8

23.3

65?
- 2 60,7

|2O0

? ^7 ■ '"3
S6.T

73-S

?

| ait l

50 = 8

1
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Tebls 5. Date <m the perasltizatlon of fru5,t fly larvae in guava fruits coilectsd on Sa,

Locality

Vfaimea-KGicee

Puhi

TOTAL

Kaual

No,

Collec

tion

E-2

K-3

K-l
to

K-3

June 22

O'une 22

Juno

^fr^lts Larirao

In

Clean

0

14

dumber Emerged'

per

-(T E



Project Ho, 96I.I

Sufbpcro^ect titles

■fru

■ treonnol: M- Tamasfc

ttaldea to the larva* of the oriental

■ ■ ■ benaal parasites..

.■om thtii action of oontaot insecticides

nt, since it ia within the fruit*

■> third iostez" and ©ntora the ground

j residue of insecticide v&$ be built

'horefore, it ia possible for the

doses of lx?£Gcticj.&e ^ien it enters
jur with such stable insecticides as

rolatlle or unstable insecticides if the

time aftea spray application,

With the present higjb parasitization of the oriental fruit fly nseny of the
, tihat drop to the ground contain parasites. Previous workers hs.?e studied

the effect of insectlcl&ee on the adult flies cold parasites hut little is Imown
the effect of contact insecticides on tho larva of the fruit fly aud its internal

The* orient!

during moat of its la.-

Kowevex*, it leaysa thi

to pupate. In any int

up in tho soil due to d

larr? to be exposed to ■

the soil to pupate. Hot

"Dm sxid dleldrin nut w:i b

larva lee/res the fruit a short

l'hetrafore, this atudy is using initiated to determine the toxicity of in-

eecticidee to fruit fly and parasite



-50-

Projoct Ko» 96I.£ Gbeffiical ecaatieol 01* fruit files iaHasmiiB Field

Subproject titles Gtaniaal control of C* oapltata- an p

Personnels H* A- ."

In Septeafoer >

■or* M&ui, BX/P eipp3

t«ste sees

Of tfo

on 2*e:ea ■. ■■

orchard - The date :.

- Nunfcer

Sample

So.

fruits

3
19

57

-tnete vere m&e age 3net C>cap!tats, on

. -■ ©pra.y9:r gave sucia ©xoellent" control that

1 cnroiror, it was decided that a oheck would

'952 by orbhardists who followed tfca

■ ■ ta» CcmsequeniJlyj In Septesatoer of 1952

Nlahlda and the writer and also scane

. /Hosa of the nr>T sprays agelaet oapita

■ ■ caadJMA in tuo epray©d and one

tc.^it ia talble 1«

, iruits per ^jO

smaon orchai-da at

in sprayed and uix

(sprayed)
tip© ■ j nature laarlpe rruits

fruite \

1

3.

0

0

Mature urtrlpe fruits

j nm

eaiapl© was coffipcaed of 50 unripe matua?© fraita (yellowish gr««n in

color) except for ons easq^le of 50 rip© fraita examined in the Haraatoto orelmrd

There vsta no ripe firuita in tho other two csccharde isince the fruits uere 'b©ing

"before tboy were rip&. Since the flesh immediately around the atinge

p darkened the stuag fruita can bs readily detected.

It cen toe se©n that close to 50 percent of the mature unripe fruits in the

orohard wore atung and k$ of the 50 i=ips fruits sxaminsd wore stung.

Scwevar, only around 2. percent of the mature unrips fruita in the sprayed

orchards were atxang* I&erefore, tihe spx^.j pi-ogram appears to "be effective and

"both orohardiste are bi^i2y pleased with the re

Mr* E. Haahiiaoto advised us that the earae spray program bad given excellent

control of C. qeipi'teata on hie loquat oxap liarvestad earlier in the season*

He stated tSat la fdsEier years when hs was using b&n&sprayere, often 50
of his loq.uats srere stimg»




