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WORK PROJECT I-a~Ho CHEMICAL CUNTROL - Loren F. Steiner, Projeci Leaders
SUMMARY

Line Project Jep-fHelo Among 109 coded compounds screened during the quarter
o2}y peatachlorophzauyl propionate and 2,4-Dinitro-G-biphenyl acetate prodused
morbalities of 80-85 por cent at epplication rates of 10 uwg./fly> (The ILD=50
of parathion ig O.0L ;;ga/;f.‘lys) : 7

Additional LD values for Do cucurbitag and B. Gorselis were cbialned for several

propristary insecticides. For dorsalis. topicel applications of tsclmical
nethoxychlor, DDT, texaphene,. chlozdane, lindens, heplachlor, and demeten

in acetone yielded respective ID-50 values of 2-1, o1, 0090, 025, .08,
0.05, and 0.05 ng. For cucurbiize the compareble LD=50Tg were 5.5, 50,

1.0, 068, 0.28, 002, and 0.02. Dezeton was the only compound in the group
more toxic to _cucurbites than to dorsalis when applicd topically. Toxaphene
was approzimaiely equally tomic to the wwo gpacies end so might be mora usefal
inﬁguczmbitaa control than DDT if residual tests produce similar resulus.
Residuel LD=5C walues for doposibts on gless ware esiablighed for emulsifiable
and wettable pouder formmletions of DDD (Rothane) 9.0 and 11.5 jge/am.“), of
Perthans (130 and 5.6 uge/cme?), and of methozyehlor (10:2 mge for ustiable
powder only, the emulsifleble being of Goo low toxlelly at '{he dosage uged)o
Agalust cueurbitae both formulaticns of DLD and methozychlor emuisiflable were
comparatively non-toxic at the congentretions tested. DPerthane was almost as
toxic %o cucurbitse as %o dorsalis, aed like Goxophene is wordhy of field
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testing for gucurbiies control.

In still further residmel Hosts of formwlations the IN=50%s for mothoxychlse 5
depusits from suspengions, sclutiong, and emulsions, wers 10, 62, and 95 fﬁgofﬁ*‘no'
for dorsalis and 52, 220, and 280 for guourhiten, respsctlvely. LD-50%s foe

DT deposity from guspsuslons, solubions, and esmulslong were 4, A5, and 14
uge/on«~ for doxsalis and 9, 450, end 70 for cucurblisp. I1D-50%s for JDD
&

deposits from suspensicus, solubticns end emulypiong were 10; 24, avd 32 fugoj’ﬁﬂez
for dorsalig evd 25, 153, end 185 for cucurbliiee. ' =

Line Projeet Tewa-6-2. The 25 zcres of scrub guave above Trlpler Avmy Hogpital
was surveyed by pericdic frult sumpling with the intention of using it in
£10ld tests of insechticldese. Ihs follure to produce an edequaie crop prevented
i%s vese. However, ths survey was compisted in erder to provide a vecord

of infestation fluctvations in & guave crop in ths absence of any controls
other than biological. Samples of frult were taken fzom 12 plots at approxile
mately weekly intervels for the 12-week crep season from Sept. 4 %o Nove 19,
inclusive. Seasonal mean infestations for the 12 sgsparate plots raaged frum
8.6 t0 209 lsrvas pex pound of fLruite. Weekly means of the combined plots
ranged from & low of 3.3 on Oebe 14 to & high of 36.3 on Sop¥. 9 (equivaleni
%o from 20 to 85 pex cent of the individual frults infosted. The per pend
-parasitiem (based on emergence) renged from 39.0 o 76.9 on the differant
sauple detes with no correlation evident betwsen the infegtation index and
percent parasitizabtion. Neither was there any corvelatlon between infestatilon
denaity and fruit abundance.
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Evidence reported previously indicated that dieldrin sprays (as well as
chlordane and aldrin) reduced the percentage of emevgencs of oriental fruib
f1lies from pupse and the per’ cent of parasites in the emerged materiale
Further studies on gwava have indicated that dieldrin sprays may glve a
subgtantial control of larvae already ypresend in guava frult at the Hime

of their application and that the sprays may inerease mortality in mature
larvae after they leave the fruib, bubt before pupation. The dieldrin sprays
also reduced total emsrgence from pupae aud the percentage of perasites thatb
wore able to emerge. The dieldrin sprays had no dopressive effect on the
total perceniage of parasliiization when the sprayed trees were imediatsly
adjacent to uasprayed areas. When dead pupae from dieldrin-sprayed fruits
wore disgected thers was a highsr percentage of perasites in them then ian
pupes from wmsprayed frulis. Thisz was true even in frult picked as early
as 1 hour after the spray applicaition if the frult is held wntil the egge
and larvae bglch exnd avre ellowed o mature.

in Purther $ests of the residual cffoctivencss of deposiis on field-pprayed
guava foliasge that was brought into the laboratory end placed in a cege with
£lies, lindave emulsions and suspsnsions epplicd at rates of 0.5 to loS

1bo toxricant per 100 gal. wore of 1ittle valus by the third dey efter spray-
ing. Dieldrin 50 WP and DBT 50 WP at rates of l.5 and 3.0 1bo texicant per
100 gal.,respsctively, perfermed woll agalnsh both dorsalis and cugurbitao
up to 3 or more weeks after the application. Emulsifiable dieldrin residues
were non-toxie aflier 3 days. With both dieldrin and DDT webtable pouwders

the 105 and 3.0 lb. application vatss were far mors effective than ratss

of 1/3 ds mucho For example 0.5 Ilb. disldrin produced mortalities of dorgaiis
of 50 psreint or move for only 4 days wheggan 1,5 ib. romained that effective
for 16 days. DDT ab 1 1lbe uas 50 percentmore effective for 5 days whereas
3 1b. produced 50 percentd mertalities fox’ 24 dayse

The offectiveness of demeton (Systox 23 Em.) zgeinst dorpalis lervae inside
guava Frult was studled further at an application rate of 3 1b. per 100 gale
(6 1bs per mcre)s Cae hundrsd orilsplal fruld fly eggs were applied to the
cut onds of ezch »ips Irult removed perlodically affier the spray application.
The reatment reduced the mean pumber of larvae (alive in the fruih 6 days
afier the ogg application) from 61 {o & (in fruit removed 1 hour aftor spray~
ing) arnd geve elmoat complete sontrol of natural and avtificiel infesiations
during ths period frem 1 e 71 days afier sprayirge The treatment wes gtill
nmore than 80 pereemt effective at the end of 78 deyas.

Tests with fruits that were bsgged while spraylag waes in progress indicated
that 2 or more deys weve regulred for the toxicent Wic reach effectlve lsvels
in frvits nol receiving direct opplications but the effective perded in theas
beggad fruits was greatly shoriened (to about 30 days) presumsbly because of
exclugion of toxlcant from the surface of the immature fxuit and stems ab
tims of spraying. This indicates a neecd for thorough coverage. When 14
grams demoton per 8-{t. guava tree was applisd %o the trunks only, excellent
control was obtained in frwit ripening during the psricd from 12 to 69 days
after treatment. Applications to the bark of single branches gave conbrol
enly in the frul% on those brancheg, there bsing no itranslocation to other
parts of the treegs. The application of concentrates to the trunk vas less
affective than when the same quantity of sysiemic toxlcant was applied in

a dilute gpray to ths whole treee. :
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iIn fupther mai‘amspmy develeorment studles involvi vsg the tray techaique aand
smell guava trees in a well replicated set up, the highesd raite of return
per pound of polscmed yeast hydroiysate applled was 1.4 nillion dorsalis
and gucurbitae in 5 days afber trveatment. Oucurbiise cultnumbered dorgalis
2 % 1 in thege tests. '

Further tests with a dry-nix parathionepartislly hydrolyzed yeest protein

formulation indicated that it was somewhat less effechive than tha fresh

tank mix. When compared on an egnal solids basis e liguld yeast hydrolysate

(42:8% golids) from Nutritiomal Bio Chemlicals was nod significantly moye

effective than their inished dvy yeast hydroiysate. Additional teste with

sugar. coutinued %o indicats th.at itg mr'lusion in the protein hydrolysate=

parathion {or malathion) formu waz deleterious %o the attracticn of gu~

curbitee. Although c:«.fame?mamen of rew and granulated sugars i"npmwd X
their performance in liguid balts it had sn adverse offect on the gtiraction : ‘
of sugar-protein-ingecticlde d'apr_» its on foliage. Diszinon and chleyinion

wore much legs effective in yeast hydrolysate spreys then was parathicne

Tyelve spray applications ab weekly intervals of paritially hydrolyzed yeast
protein lo5 1be and melathion 25 UP, 3 1be in 120 gellons of welter per acrs
were made in o 1/3 sore plenting of passicn frwit. Sixby-seven poreent
of the immature frult and 68 oz Teont of matuving fruld had been stung by
dorsalis and cucux'ni‘iggm prior Go Uns Divet sprey aprlication. Stmg immgiure
fruit decliped Lo zevo within 4 weoks and weover exmcesded 1.5 posresnt theres
after. The porcenbage of stung moburing fruil diminished mors glowly as
the injured lmmaturse fruit »ipered bub sfier o steady declinms, rsached a low
of 0.8 pereoent afieor 10 weeks and never axcsedsd 3 parcont during the remalnder
of the frulting period more than 50 daye aftey the lagt soray. The area wes
subjaet %0 & conswnt heavy inflw: of 9 Lleg from adjacen’ arsas. DBagtimates
of totel ﬂJ k311l bzsed on dead flides in 20 gewple boxes indiecalesd that ¢the
per-nere vate during the weel afier cach sprey started at 39,000 jergslis
and 21,000 cugurhibpe, ranged as low as 900 cné 450 regpaciively and totalled
slightly mors than 200,000 during the l2-ussl pericd. Melathion deposits
on frult averaged 30 PPM on the day of spraying, 1.3 PFM 24 hours later,

0.6 PFM on the second day, and 0. PPM on the smshn Lzreas ravely matuve
in pagsion £rult bud the ovipumetures of'ten vavee doformed or shriveled fruid and
reducsd set.

A pogt-tzeatment survey of infesintiong in the Homekus Cozst gulches wvesd
in the 19521953 nmothyl sugenol -‘C 22008 contyol ORp lment indleated averags
infeutations at the § elevations Trom 200 %o 1900 foab of 15.1 larvas par
pound in the formor tweated area snd 15.0 in the conirols. One ysar eaviisr
while the experiment wag in opsraiion Infegiations O.'.: 700, 1300, 150(3, and
1900 feet ware 65, 75, 9L, end 100 percond leps in the treated than in the
control arees. The cwwrenid survey Vs 3 made in Nomme:e near the peak of
fruit production for the f2ll evons Thoe results indleato that the avea
usged for the sxperiment was nelthor more noy legs favorsbly sibusisd with
respeet to orlental fruld iy atbuck Hum thoge areas used as conbwrols.

A comparlson of f£ly eatches made Dy balt stations in the Xilstee ares stooagly
suggeats that as few as 3 poison-halt stations treated menthly with 35 mi.
methyl eugenol=G-22008 solutilon would be =g effective in yemoving male flies
from & 120-acre aves as wowdd 19 such stations. The 3 siztiouns ia 120 acres
approximate the station density used in the G-sguere nils Hamalua Coash
experisento
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Line Project I-a«b=f. After 18 generations of selection biy exposure to

perathion in the adult or lawval stages no evidence of any acquixed toler-
ance %o this toxlcent was obtained. Dprsalis exposed to DDT in the larval
medium for 15 generations acquirxed a tolerancs o toplesl spplicatlons of
DDT of 30 tiwes that of the labovstory strainm. Dorgalis expossd %o DDT
regldues in the adult stage only for 31 generations showed no appreciable
increass in the 5-fold tolerance to topieal applications of DDT cbserved
as early as the 10%h generation.

Topical tesis with DDT end pare’sh’ca on flieg reared from guava on Oahu, and
from 3 widely separate guave areas on Hawail indicated thot the native and
the untreated laboratory ﬂ.las did not differ in their toleraree Yo these
ingecticides.

Line Projeet Il-g=bw5. Fleold tests with solutlons of white and row sugaz
protecied from fermentation with salicylic seid failed to show sigrificant
fruit £ly cateches for either sugar. SM-14 lure cultured with strains of
bactorium No. 34 which had been preconditioned %o soy meal culiure were
significantly poozer in the ficld then wms SMel4 cul'i'md vith baetarimm
No. 14 uhieh ha.d not been precornditionzsd. ‘

Of 21 materials screered in quantitetive olfactameter dests, 9 woere found
to be attractants and 4 enhancsrs for D. dorsalls while 4 wore atiracltaats
aud 6 exhancers for D. gucurbites. No repesllents sppeared for either spscisess

In oifactomster concendraticn tests two venges of concentratlons were comparsd
as possible bases for conceniration %ests of naterigls previously shown to

be attractive in sevsening tegbe. Seven suchk materisls were subjecied %o
concentration tests. For D. cucurbiias al.syl phthelate, elvet, die ShORY e
benzens and diethyl phthalate all appeared o have optimum concentrations

in excess of 1.0% woile disthyl mzlonats apposrs to have an opbtirum concen~
tration botwean 0017 and 1.0%. TFor D cucurbilss sn optiwum concentration

in oxcess of 1.0% wes indicated for diethyl rathalate, end less fhan 0:01%
for 2,4ud§.hydmmybaﬁzala’iehyﬁ‘aﬂ

Olfectometsr Gests with sugars showed thet the abtractlon of suerose in the
olfactometor iz appar 'ently rnot dus to oo imprriity bub. Bppeers %o be definibely
elfactory in naturs. e most ebiractive concentrabion of suerone solutions
wag found to be in the nelighkborheod of 20%. Other suger found %o be ag
attractive ag sucrose was levuloss aud "ml..o.ae, while da*«'iwoss, galactose

and arabinose wvere less atiractive. Mannoge, xylese and gorbose were nob
attractive at glls There was nc correlation betiwesn gizs of suger moleculs
or the chemical nature of tho sugar snd atiractivensss. Caramelization
incéreased abtracilvensss of both raw end white sugere :

In a test of various concentrations of Clorox to tveab SM-1/ luxe to remove
objectionable odorg there was soms loss of attractiveneszs with comesnira-
tions of Clorox as low as 2:0%
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WORK PROJECT I-a=b6. Chemical Comtrol - Loren Fe Steiner, Project Leadez.

1o Preliminary Leboratory Tesbing of Insecticides for
(L. Kedser, Jo R. Hollowsy, Me Mimﬁ%s Lh Fo Steinex’)

Screening Tests of Coded Compounds (Heiser, Hollowsy)

During this quarter 109 coded compounds from the Division of Imgecticide
Investigations were fested topically, and the resulis are listed in table
1sle Two compounds, 2,L-Dinitro-&-biphenylyl acetate and peatachlorophenyl
proplonate, gave mortalitles of 85 end 80 percent, respectively. Housvez,
these were tested at the usual sereening concentratlon of 10 micrograms of
compound per fly. DDT gave & mortality of 60 percent gt 1 microgram toxicand
per fly and parathion {previous studles) geve 50 porcent average mortallly
from 1/100th microgram toxicent per £ly. Dosage mortelity curves will be ran
with the above ftwo coded compounds.

TPegts_of Propwietary OCompounds (Feiser, Hollowsy, Stelmer)
by I, Kelser

An extengive geries of tests was made during this querter to determine,
under laberatory conditions, the comparative toxlcitiss of differemt pro=-
prietery compounds %o adult De. doraalis and D. gucuchilas fed & controlled
laboratory diet. These studies will be confinued wntil accurate LD weluea
have been establighed for sll promising proprictary compoundes In gli -
available formulationge. Moet were initielly compared at 1 or 2 standard
dosage levels egainst D. dorselie only. Table 1.2 iisls the resulbs with
chlordane and hoptachlor tested topically. In the first test; it was nod
possible to arrive at an adeguate curve for D. dorsalis with chiordsue,
and the entive test was vepested. Heptachlor, at Ghe 50 per’ sont level ig
approximately 5 times as toxic againgt Do dorsgliz es is chlsrdzne, aboub
one-7ifth as toxie as parathion, awd twonty times as toxic ag DD¥. Chlowe
dane is about 3 times as toxic sgainst D. dopgelis as compared with D
gucurbitee, and heplachlor at least twice as toxic abt the 50 percent level.
These two exporiments were conducted using gucnrbitee thet differsd greatly
in weighte The mualler flles (SO por gram) in test 2 had subelentially lower
ID-volues than the larger flies {19 per gram) in tegt 1 cn a per-fly besis
but the reverse was true wiith one excoption when caiculated on g weighl bagiz.

Table 1.3 progenSg the data from topleal vests where lindaze and demeion
(Systox) were compared with DDT. A% the 50 percent level, lindsne is ap=-
proximately 10 dimes as toxic agalngt D. dorsalis as is DDT. ctox ig aboul
15 dimes as toxlc as DDT agalnst D. dorsalis. Ageinst D» gucurhilpe, however,
the results show more combrast. Lindane s ngain 10 times ag toxic ap DDT
at the 50 perceant lovel, but Sysiox iz aboul 100 times as toxic ss DIT ageinasd
Do guourbitee. Thip is dus to the fact that both DDY and lindene ars only
one=-third gs toxic agalnet Digucurblice as sgaingt Do dorsglig, while Systox
is twice as toxic. To date, Systom is the obly insecticide tested whieh im
appreciasbly mora toxic ageinmst D. cucurblise then ageinst D. dormalig. Howe
ever, parathion and malathlon are at least as toxic to B. gupurbitas as %

D- dopsalig. -




Table lole.—=Comparative toxic

69

1ty of DDT and coded compounds from the Divigion

of Ingecticide Invegtigations

ﬁ;‘msﬁ adult Do dorgalis, when
applied as a topical itreatment '

Por cens Per cont Por cend
moztality nortality mortaliyy
after 24 B after E after
md. hmgg Compowad | 0% Compound ho@ ‘
0 3862 8 4255 3
0 9865 85 4256 5
0 3887 80 4257 20
5 3892 18 4258 0
0 3913 5 4259 20
0 3920 33 4261 20
0 3922 0 4263 5
0 4144 0 4267, 15
5 4145 5 4266 0
3 4146 0 4257 0
5 LI4Y 3 4268 0
0 4349 5 4298 0
0 4150 0 4299 5
3 /205 0 4300 ¥]
3 4206 5 4301 0
o 4240 5 4302 5
3 £241 0 4,304 G
0 4242 3 4306 g
13 4243 0 ‘4307 3
10 4244, 13 - 4309 3
8 L3245 19 - 4310 3
3 4245 10 4313 0
8 £249 15 4312 3
13 4250 5 4313 3
0 4252 13
3 4253 10 '
3 4254 8 DD én

dorsaiis mixed sex, tested with each material.
a% 10 mievograms compound per fly and DDT at 1 microgram toxicant per fly in

1 microlitar scetone solutlon.

hydrolysate since emergence.
2/ Yo food or water during 24-hour holding perlod--ngugl procedure in topical

Sastse

1/ Each mortallty listed is average of 2 cages, 20 flies por cage, or 40 Do

Coded compounds were %ested

Ingects labovatory-reaved, fod yoast protein
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Table Le2--Comparabive toxicity of chlordane and heptachloi/against adul
feult flies when tested as e toplcal treatment. :

S Foroonh oriailh

3050 } ID=93. ‘ :
ChiloirHopta- i Chlcr~[Hepbaslif Chlozw x
tgne_lohlor | deme | eMloelllgese |
‘ 0,042 . 0.15 1,00
‘Insecticide i P |
por iye | 2 [|0.25 |0.05 | out6 |o0.m1 ll 0068
: i
;;mumﬂmﬂm‘mﬁoﬁuﬂmﬂo e oate o EAS ATE e - e o] o
| | i
Mlcrogram ]
'insecﬁiciés i - 203 ‘ v 9.9 15.9 o0
‘per gram of i ' ,
i £iyo 2 f[ T 360 5241 647 6103 '
{ ‘ I - |
1/ For test number 1 each LD is listsd based on mortality curves of 6 dosages,

20 flies of sach speciss (2 cages--20 flies per cage) ab ecach dosage level,
or a total of 240 flies of each apeciss tveated toplically with each in-
socticide. For test number 2, each LD listed is based on mortalily curves
of 6 dosages for D . dorsells, end Z dosages for D. gucurbitpe, duplicated
(2 cagos—-20 fliss por cage) as in test Lo The 1,760 fliem (treated indi-
vidually with 1 microliter proper acetone solubion per fly thorex) weve
laboratory-reared, fed yeast protein hyirolysate sluce adult cmergencee
2/ Technical 100 percent materials tested.
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Table lo3==Comparstive Soxieity of DDT, iindane, and demston (Systoxz) sgainst aduii fruid flies when tesbed
as 2 topical treatment.d/

213

g..'v
3

e EECERT Mor AL y{ af

o ST 1 L DT B T TR AR ST AL T

Do dox »..J..L.,‘.L,

Mathod of IN-50 ! 1095
gvalundicn Topy DDY ! Lindanel Demeter! 0P | Lindans! Dewmypoe

00857 - 0-5C Qe22 = i Qu27 1 G040 e 1,201 0.140

W
b
£
o
<

Microgramg inpectis

cide psr iy ' C
210750 0.07& | 00461 2.1 0.32 0235 ¢ 268 0:28 | 5.022 112.9 1210 1 0.073
bl ’
¢ 4% I €3 e €0 mp WY Yo N0 L' o oy A3 A% len w0 wr o G M) EY S tLd e me HY W e w9 A T WO M Jeos @ ye dis WY % s Pi e 29 oA \.‘-;‘.1 me e u\::,. e m v &1' WS ORY S
Mierograms Ingectis 1 @ Se3 308 e 33.1 1060 e 30 3 2:6 % - 7 ,-@ PRy
eide per gram of !
fly 2 Blo3 50% 3.3 H32:8 ] 232 0.9 224.0 ; 224 1.E }00’}50 5.0 5.8
‘ i:
i £
i

3/ Each ID listed based on moz 1%,3.1&3, curves of O c.osagca lovels, 20 #lies of each specles {2 cages--20 fiiss pew
cage) at each dosage lovel, or a Total of 240 flies of each speeiecs ireated iopically with eam insecticide.
The 2400 flies (‘bz*eai;ec’i muiviumlly slth 1 mlercliter proper scebons golution p@” £ly thovex) were labora-
tory~veared, fed yeast protein hydrolysate gince aduli emewgences Differesnt specles Z,eg;s in gseparaits cagese
43} ingecticides 100 per cent fechnical exespt Systoz 23 Emo
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Another series of topical tests were conducted in which toxaphere and methoxychlor
were compared with DDT. The results are summarized in table lo4. Against '
Do dorsalis, DDT and toxephene haws ebout the same toxicity, while mothoxychlox
1s 1/2 as tomic. Against D. cucurbitep, however, both DDT and methoxyshlor
are about 1/5 as toxic as toxaphere at the 50 percent level. At the 95 percent
level, DDT ig 1/7 snd methoxychlor 1/12 as toxic as toxapbens. Toxaphene may,
therefore, be far more useful thar DDT in gpeurbifeg control than hitherto sus-
pected if residuel sts perform similariy. Toxaphene has not besn glven much
consideration in our work on dorsalis because early in these investigations

it showsd no sdvaantage ower DDI. . -

Topical tests, comparing Perthans snd Rothene, were completed for D dopsallg
and slveady reported. During this quarter these ccmpounds ware tested residvally
in tke laboratory and the results are listed in table l.5. The wetiable pouters
were mora toxic than their correspording emulsions, against D. gopsalls, and
Pertione was move toxic then Rothsne againet this sgpecles. Against D. guours
bitae Perthope wohtabls powler ehowed approrimately the same toxleily as agaimst

D dorsalig.

s compared o the ID-50 for DDT weitable powder (3.0 and 7.5 fzga/emoa for
dorselis and gucurhitec), the residumel toxicily of Perthanc wettable powder

was only half as great against derpelis bub egual to DDT agalnst gugurbifss.
Forthane emulsifisble, houover, wich Lb-40z of 13.0 and 18.0 for the e specles
mey be comparsd with previcusly established values for DLT-Eme of 14.0 and
1000.0. Porihane emileifiable ap well as the wetlable powder shouvld, there-
fore, be tested in melon £ly conbrol expurimenits. No cwrves were possible with
methcxyehlor emulsion against J» dozpally, althovgh the woltable powder at the
seme concentration of toxmlcant showsd wortalidles apvroximaibely the same as those
caused by Rothane. Aleo, no curves were poselble with Rothane emalsion o
guspension egaingt D. cucurbitse, elithongh the same concentrations were adequats
ageinst Do dorsalin. Therefors, datailed tests were sel up %o study the effect
of formulation on toxleity, emd the difforential effectiveness against the two
apecies testeds In the first such test (table 1.6) Rothzne solution, emulsion
and suspension were studied. Tho regults ghow that Rothans emulglicn and solu-
tion ave 5 to 7 times as toxie ageinch B dorsalis es De cucurbiiss at the 50
poreent level. AL the 95 percent level, they are 12 to 20 times as toxie.
Deposite from the Rothane suspension ars 2 o 3 tluse as toxic egainst Do dorgalim
2t the 50 percent level, as compored with these from golubions avd emulsions,

and 6 %o 7 times es doxie et the ¢4 perconi lewelo. HNo curve was possible with
D. gucurbites as the hoavy deposits f£rom the highor suspenplon deposits necessary
vith this specles czused repellent acticn, and moptalities actually decreasef.
See table 1.6 footnotes 3 end e

Table 1.7 sghoys the resulés of a 2imilar, bub indepondent tegh with methoxys
chlors. <he suppeonsion deposits fvom the wotiable powder wore 6 to 9 tiwes es
toxic agalnst De dorgalig sa wore the exulsion or soiubion. Approximstely the
seme velatlonship beld with De cucurbiise, but methoxychlor wes only 1/2 to
1/3 zo toxic agaivgt this species as it was to D» dorsalis.
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Table 1 4.-=Comparative toxiciity of IDT, tormphene, and mothoxychlor againgt adult frult flies whon tested
as & toplecal treatmsnt.= :

Por eont mortality after 24 hours

D, dorsalis D, cucurbitae
Method  ID-ED ID-95 1D=50 ID=G5
of Tonge o thoxy= ToRa= [MeThoKye= Tozaw | Hethomy= . [Toxa= [Methoxy- |
evalustion DDT | phene| chioy DT jpheng ] ehlor DDT {phene| chiop DOT |phene| chleor
Micrograms ingscti-
cide per fiy 11| 0.9 2.3 £a3| 4.0 8.5 507 L0 5.5 21.0] 3.0 575

V8 D EI AR D R D D Ku @ eh v B [Th R 8 Ot N @ e AR O O AP 60 S (R O € Oh U A3 3 CF D € se B 0P e @lET €3 D] Uy r AD {0 o G0 o8 o

Mierograms ingecti~
eide psr gram of [73,0| 60,0 | 150.0 [300,0{280.0] 570.0 [335.0] 72,0 360,90 1650.0{210.0; 2600.0
£y .

1/ Each LD listed hased on morialily curves of 6 dosage lsvels, 20 fiies of azch spocies (2 cages=-20 fliss A
per cage) at each dosage level, or o itoial of 240 flies of cach spseios trented topically with each ingscti-
cide, The 1440 flies (treated individually with one microliter propsr aceione soluition per fly thorax)
were laboratory rearsd, fed yeash protein hydrolysate since emsrgences, £11 insssiicides 100 per cent
(technical). Different species kewt in separote cages.
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a8 a laberatory regidual treabmend on glass,

Table 1,5.-=Comparative taxicity of Rothans, Perthane, aﬁ mothoxyehlor against adult fruit flies vhen tested

Mlerogrems insesticide per square centimeber of glags surface P4

D, dezsalis D cucurblizs
LD=350 D95 o 1D=50 ] ID-95
' Fomu%? , |Methoxyw Mathoxy- Mathoswty- Mothoxy=
tlon Rothane| Perthand| chlor [Rothovne|Perthane! chlor {Rothans|Perthans| chior [Reothane:Perthane| chlow

Byl gie
fﬁabl@ 1990 1300 R L é/ 12530 65:,0 A é’/ Ll y 1800 = y - és/ 8500 =4 y

mnnm:-mn-cr-ma'amwummgpo---ud-um.aaumuaa-aawaamamﬁagmn(hmmnqsnmmm—eana

Wottable . é/ ‘

sowdor| 11,5 | 6.6 | 30,2 | 48,6 | 31,5 | 32.0 6.7 | 220 | -4/ 162 | 720

1/ Each 1D Iisted based on mortality curves of 5 dosage levels, 100 flies of each species (2 petri dish cages—
50 f£lies per cage) ab sach dosage level, or a total of 500 fliss of sach spseiss for each imsscticlde formula-
tion tested, Ths 6000 f£lies tested wore laboratory reared, fed yeast protein hydrolysate since adult emsrgence.

2/ Sugar vater on dental roll availeble %o fiies for cniirs 2=hour holding pericd, Different spscies kept in
separate cages, Two ml., proper comcentration water emulsion or suspension per 100 mm, petri dish. Dsposits
2, hours old befors imtrodustion of fliea.

3/ 431 wsttable powders 50 por cemb. Rothmne and methoxyehlor 25 per sent emilsifieble; Perthans--50 per cent
emulsifiable, ‘

4/ Ineffectusl at dosages tested (0.9=25.5 8. toxicant/squars centimeter glass surface).



Table 1n6mcompa,rat3.ve toxicity of Rothane in different fcmzla’cions aga.ine
adult fruiy flies when tssted sg a laborgtory residual %reatmen%am/

Formiation?
De doxsslie [D..
Emulgion 320
Soluticn 24,0
Sugpengion 10903-/
ol

171D velues each Gotermined from 7 Gosage 16vels, 3 mplz.cai:e cages, each
speeiss, 30 cucuxbites or 50 dm*g ig per veplicete, flies labomﬁory-»?eawﬁy
"held on standard protein hydrolysats-gugar<uater dlst afier emax'gem@, on
water alomne durdng the 24-hour exposurs period. ‘

2/ Solution=-28 per cent emulsifisble commercial stock solu‘i;ion diluted with
xylene; emulgion==25 per cent emulgifisble commercisl stock solubion diluted
with wmiery suspension-=50 per cent wettable powder suspended in wabere

3/ D. dorsalis mortalities gveraged 35, 89, 90, 87, 91, 68, and 70 percenbs,
Tespectively for 8, 16, 32, 63, 127, 236, sud 509 microgrsms tomican® per
aguare centimeter of glass surface. One humdred percent moriality was
never achieved, and ¢the comparatively heavy daposits at the highest levels
tested ware vepellent to some exntent.

&/ Do cucurblise morialities averaged 9, - R7, 55 !r,lp 29, 36, and 30 percents,

regpectively, for 8, 16, 32, 63, 127, ?,,m and 509 microgrems towilcant per

square centimetor of glass surfice. Fifly percent mortality was nevsy
achisved and the ccmpamtiwly hoavy. deposii;s at the highest lovels tested
wore vepsllent %o soms extenis




Table ls%o~=Comparative 'Goxlci‘ty of methoxyc_ﬂ or in different foummslatlons
againgt adult frult £lies when tested as a laboraiery vegidusl
treatment.

Miierograng insscticide per sg. cms of glass suriace &
/ =50 I} L0
wntion :'}___” 1o dorgalia De onevrbiise ”Lﬂ-g_m dovaslis D. cumwbiise )
k )
Pmlsifishle 257 950 | 2500 [l 280.0 72540
H i i
lubion 62.5 2300 % 2500 135040
lettable : 1
| Powder, 50% 9 10.2 24,40 'B 5240 120.0
il )

1/ Each LD 1isted based on mortelily curves of 5 dosage levels; F0=130
flies of eath aspecies (3 petrl dish cages-~30 to 50 flies per cage)
tesied with ssch methoxyehlor formuletbion ab each dosage level. The
5,760 f£lies tssted were laboratory-veared, fed yeast protein hydroly-
sate since adult emevgence.

2/ Sugar water on dental roll sveilsble tc fliss for entire 24~howr hold-
ing period. Diffsrent spscles kept in scpgrale cages.

3/ Bmlsifisble &umm with water. Webtable powder suspsuded in waler.
Solubion was of bechnienl wethoxyehlor diss solved in 'r"sr.ie s  Two milll-
1liters proper GOEG“”I‘?:I?ES.UJ.OL ezmlu-.m, suspengion, oF solution pipsbied
in%o 100 millimeter potri dish. Deposlts 24 hours old befors initroe
guction of fliesge
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Ta]gle 1.8 lists the vesulds of a sjmilar, but, independent, test with

DDT. Against D. dorsalis end at the 50 percent level, the wettable powder ig
approximately 7, times as offective as the emulsion and 12 timeg as effective
At the 95 percent level, the webtable powder 1s 8 times as
offective ag the emulsion and 50 timss as effective as the solution. Uhile
DDT suspension from wettable powder is only twies as toxie againat Do dore
galis as compared with Do cugurbitse at the 50 perceat lewel, 1% is 10 times
DDT emulsion ig 70 times as toxiec againsk
Do dorselis as compored with D. grewrbitae end the solution only & times as

as the solulion.

as boxic gt the 95 porcent lowel.
%oxic at the 50 pergent lsvele

Az mentloned above, thess tegbs will be con-

tinued to include most of the promising propristary compomnds. The results to
date, however, suggest graphically the marked differences in toxieity of
different formulsations of the seme ingecticide and ageinet elogely velated
species treated identically.

Table lo8: Comparative toxleity of DDT in diffevent formulations againsh
edult fruls flies when tested as a laboratory residual trea.tmen‘&ze&/

™

Solution
5Emulsion

Sugpension

ormxla

c dor&lis

Do_encurbites

4640
1440
3.75

3000
10000

750

Do cucurbites

T

1000

1/ Bach 1D 1151;@& bared on mortelity cvrves of 7 dcsa.ga levels, 90-150 flieg

of each gpecies (3 yatri dish cages—-30 %o 50 £
l’ha 3.,920 £flies tested were

each DT formulation at each cloqage level.
lebomtawy reared, fed ysast protein h;y‘arolysau@ ginca adult smergence.
2/ Svgar water on dental rcll availsble %o flies for eabive 24-hour holding
period. Different specles kept in scparabe cages.
3/ Solution--tachnieal material dis ssolved in zylenn; smulsione~commerelal 25

percent product diluted with waier;
suspanded in walor.

lies pov cape) tested with

susponglon=-50 percernt webteble powder
Two milliute'ﬂs proper goncentration emilgion, sus~

pensilon or solubtion pipstied into 100 millimeter petri dighe Depos 1te 24
hourg old befores indvoducilon of flies.




Line Project J-n-b=2. Figld Tegti £ _Ingecticides for Fxuit Fly Co
(Lo F. Ste s Ko Ohinata, I. ioiger, Re Ko So Lee; Re No Kinoghita, Jo Re
Holloway, Mo Fujimoto) .

o

The wild guave area above Tripler Army Hospital comprising about 25 acres
of serub trees made accossible by bulldozed trails has not borme a guava cxop
guitable for field tests since 1952. A straggling crop throughout early
1953 kept a low fly population in the areas A good mid-geason bloom led us
to plan for late season f£isld tests but the drought which affected guave
throughout leeward Oshu suppressed £rui% production o such an extent thet
no tests were set wp. However, since we had inltiated the usvel pericdle ,
collection of guava szmples to establish the pretreatment infestation lewvel,
gampling was continuazd in order %o obtain needed information on infestation .
indices in the absence of eny insecticide treatment in an ares where cempre-
bensive f£ield experiments with inseciicides have been and will be conducted.

The 25 acres of guave are distributed over a total area of aboub 40
acregs. This arss was divided into 12 plots of aboubt equal sizee. Five porma~
nent sample sites outside and from 100 %o 300 yarde from the borders of the
nain area were also samplede ' ‘

The infestation data are included (Table 2.1) as & matter of record and
for future reference gince this area is one of our most valuable test sites.
The erop was never abundant enough to yleld the 50-frult samples without
searching. It meintainsd %his level from September 4 to Qctober 7, after
which 1% deeclined gradually uatil November 19 by which time production
had ceased completely in 25 percent of the ares.

The data show that the mean infestations within the maln aren ranged’
from 303 to 363 larvae per pound (eguivalent to from 20 to 85 psrcemt infested
£ 'i‘j on different dates and Lyom 8.6 %o 20.9 For the season. betwesn ths
varicus plots. In the main area, infestations were lowest in the vindward .
corner plot (5), tho highest most windswept plot (1), end were grealest in the
lover centrally located plets most protecited from prevailing winds (6, 7, 10).

The psccent pavasitism (bosed on emorging material oaly) ranged from 39
to 77 pereent. Ih general, the infestation followsd the pattern noted in
many £ield tests though less expggerated. This was the high inltial index
follcwed by a sherp declins afiter aboub 3 wecks. There is no reason to ate
teibute this decline to parasite activily since the infestation in late
October quadvupled that of October 14 during the pericd of meximm perasiiisme
The early declive in jufestatlon sppears most likely due Ho some brocd seopara—
tion between the adulis initlally abttracted to the area with the onsed of a
crop and their first gensration progeny. This needs further study bubt has
been rocognized as a factor that might influsnce the veliability of conbtrol
data which upes pre-treatment infestations as the bagis for evaluating -
treatment effectivenesse

The outside areas (13-17) sometimes used as controls had somewhat lowesr
infestafgions thon the main avea but the fluctvations followed almosgh the
sams pattern.
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Table 2el-=Dorsalis infestations in unsgprayed guava. Larvae per pound guava
fruito. Tripler Hospi‘%al axvea, Oahu, To He 19530 L

, e
Block | 9/4| 9/9 [9/15|9/24|9/30|10/7(10/1410/2310/28 13/3 11/12;13/19} Mw—ﬁ‘

128 {327 {14e5| 402| 107| 28] 305 | 544 ] 202 | 1e8 {1302 | 802 | 846
3640 [27:0 |28:8| 87| 06| 603| 506 | 60 | 640 | 60 {173 366 |12.7
2904 {1701 (2862|1360 hok| 5ebi 28 | 08| 9ok | 4e7 |00 (1509 (118
12369 /4261 [2766{1500] 208| 306] 1o0 | 66 1504 | 408 [1152 | o8 |1103
1760 11302 [2703] o8| 260] 40D} 205 | 367 20065 | 605 (1567 | 4o3 | 9eB
5169 {57:6 [16.8] 96| 9o7| 8ol| 5.0 | 8.0 1308 [10.0 {3160 | 604 |1703
620619409 12509| 85| 508] 6o5| 009 | 88 1136 [10:0 | 4ok | 88 [20.9
2591137 {2303| 78| 366] 301| 201 | 309 {1504 [2801 |42 | = [12.8
2007 240k {1166| 70 35| 4ok 200 1403 125106 | O 3869 [1205
270714102 | 703] Lok| 601| 27| 24512003 (2803 [23:6 = |1604
430214009 [1103] 808] 63 540| 261 ] 75 150411269 | 902 | O {2408
)31@4 BLL (2758] 607 89| 569] 947 10:3 2361 135 | = - 115.8
t

O WV 0B 3 6 Ut & W N

3

L,

Yy

.
- ) {
Av0e l‘V‘q/lbgBlGQ 3603 [15.2 '“,8}’6 ol} g9 .393[ 8.0 il3°8 1101 {106 | 968 {1304

% p&l‘BSi’t@ﬁ! 4 Te3 !3900 560&, 5506 66.0 764)9 6‘607 ?‘:’)ag g’meﬁ '?308' 6908 669? 6308
. E N

' 490 1005 70&’;. -’«';07 805

&% Parasiteé w 2709 12469]23:0{60.7 é0.8 94,0 1554, E&)a@ !Wol . 45-0 6306 55,7
| ] ‘ | l

1317 o 12402 11508| 5o1| 446| 3.5 1.3 [12.3
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Lifect of g .Dizldrin Suray on Ipull FL ;{;%g.ﬁamra&imﬁ@.ﬁwﬁm
Steinor, Loe, Kinoshilta

- In field tesits dieldrin, aldrin, and chlordane have congistently suppressed
the peresniage of parasites swong the adulis emerging £rom frull ssmpless Sugh
spraye also guppressed the percentage of total emsygence vhen perasibized larwvae
wore present but pot in fruit sempled before ssitoblizhment of cophilpg. This
suggested, as noted in previous reports, that these insscticides were sslective-
1y more toxic to parasibized then fo wapsrasitized larvass

In order to obtain mors information on this point, under conditvions similar
o those previcusly noted, a l5-tres gusva plot abt Waimenalo uwas spreyed (4o
rm off) with dleldrin 50 WP ab 2 ib. toxidsat per 300 gal. on November 12
A 35-fruil sample welghing 9 b, was collectsd at vandom fyom the plot ime
mediately before the spray and a simllar sowple from the seme tvess 1 houwr
after the spray. Subseguent "unbrested'serples were taken from trees ime
mediately adjecent Yo the sprayed plok.

The data sre sumeeriged in $abls 2.2

Table 2.2«-Bifect of a dleldrin spray ou oriental frult £ly and parasite;
' 8o cophllus, cmergence from pleked greva fruite

— - ﬁ e = a ‘ 2 = . - PG%’G‘.}?_:E}:W et ....:....»“ 2 R
; Slaubee o i § Paras  jIGentiliable
Tima dervas ) Tois x; b MorGe 5”- Gog oy 2 paneg ifvom ellidn doed oupes|
after ! Sempls iper lb.mature, Pupscioluvs i Faras §i pupet Parse. | Flies
greey 1 souree Pmadd g},ax‘;me Corngiilanys 2 E%mm 4 A
i o ; ! i i
o §
Bheo fobook | 3 | 2| asiio fo e o5 {15 |3
Dleldeds 28 | 183 12 39 é LG 3% § 3B 15 28 &
(1% & i F ; E§ Ei
1 }
4 days |Chaek 31 195 | i85 14 5 47 5. i % 5; 16 2L
Disldwvim 12 98 811 17 36 28 fé 28 23 0
(<61%) | gi
b}
11 deye [Cheak J 27 g7 ] 9Li & 56 6 % 18 20 0
iDieldwin 16 L] S86F Z3 B, &7 3 9 3L
(-~41%)
19 dayncheck 120 | s6n | 23] 43Y 0 6a 0§ 49 s Z
Dieldris] 62 324 | 2804 14 50 34 ;3 49 64, 8
}(“52%) g'g
§
Average |Chack : 13%/ &0 55| 38 Kt &
Dlaidrin (493 counlrol) Pl 59 38 35 13 Kk

k-1

1/ Gvercruwding of 500 lavrvse in 1 smsrgence Jjar responeibis for high mortality.
That among the other 8L lazvvae from ssme sowsce was only 7 porcond.
2/ These meaus do wot include the 19-day senpiege
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The dieldrin effected very poor control because of its slow action and the
constant lafiuvx of flies into the swall plot. The mean reduction of 49 per cend
for the eatire oxperiment was almogt equalled by the imitial reduction offected
by absorption of the toxicant into the fruill picked i howr afler spraying.
Thege figures apply %o larvae reaching maturity in the fruit and sbls %o leave
ite 4 further moriality among these larvae occurred before pupation. This
averaged twlce as great (26 porcent) awong larves from dieldrin-sprayed fruit
as from the consizols. The mortality among pupse fyom gpraysd frult was elso
greater than from wzprayed (61 ve. 40 percent). The percentage of parasites
that emerged from pupae was least vhere dieldrin had been used (38 vwse 52
percent)}o Jhe percent of parasites in ox from pupas (identifiable wmemerged
plus emorged) varied from date to date bubt averaged sbout the same. There
was 2 higher porcentage of dead pavasites in pupase from the sprayed than from
unsprayed plots. The difference in number of desd fliss in unemerged pupae
from the treated and untreated Lyulds probably was not signiflcant.

Supplemantal studles were conducted by Mr. Kelser in which gusvas wers
held individually and the larvae reuoved from the fzult before thay reached
maturity without opportunity for them to contach exiermal regiduss. Samples
on 3 dates, 5, 11, and 21 days after the spray, showed 57 percent parasitliam
in the check whether based on live emergence only or on the total parasitiga-
tion including that in the desd wsmorged pupazes From the treated fyult,
however, the live emergsnce included 31 percent parasives while the total
parasition besed on living emergences pius dead parasites in unemerged pupas
was ectuelly 73 percenti. .

The deta in table R.2 suppert ouvr earlier hypothesis that dieldrin gpraye
raduce total emergence from pepse es well as pevcent of parasiteos emerging,
bubt the results do not indicate tholt the percent of initisl parasitism was
roduced becanse adult parasite mortality wos greater then {1y moriality during
or before oviposition. Howewver, in this fest both parasiies and flies in most
instances mede their first contact with the inseciicids ab the time they
alighted on the frult to oviposih and a differsntial effect from exzposure fo
the toxicant would be less apparert then uhers larger aveas ars sprayed.

To recapitulste, dleldrin sprays (2 1b. tozicant per 100 gale) effect a
subgtantial control of larvae already present in guavae fruld at bime of appli-
caticn, they increase mortality in mature larwae afteor they leave ths fruil
and before pupation, they raduce total emesrgence £rom puree &s well as, oFr be-
cause of, a reduction jin percent of parasites that emerge, and they had no
depressive affect on total percent porasitism based on parasiies cmerged
or dead in pupse vhen the sprays were applied %o trees lumedlately edjacent
to unsprayed arease. Dead pupae fron dieldvin-sprayed frullk also bave eon-
tained a higher psrcentage of parasites among identifiabie adulés than those from
ungprayed frultse The foregoing results of the dieldrin sprays were evidend
in frult picked within 1 hour after appllication snd held untll eggs and larvae
therein had hatehed and matured ap well as in fruit that was rot picked uniil
192 deys after gprayinge

The miture larvee that failed %o pupale were not dicsected to dotermine
if they vere parasitizedo :
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A spocial £ield test was conducted during this guarter &o determine the
effectiveness of deposits from insecticidal form:latlors om guava foliage
after different periods of weatheringe IThe mean results (mortalities and
deposits) are listed in tsble 2.3= Apalyses were made of 100 disc samples
from each of 3 trees per treatment. The total chlorins methed of amalysss
was employed for both DDT and lindane.

Lindane emuision at 1 Ibe toxicant, and lindane suspenslon ab 0.5 apd 1.5
lbo Soxicant por 100 gallons fotal spray was unsatisfactory against D. dersalis
by the time the second set of samples were taken (3 days after %z'eamen%%:
Againgt Dogg__gur__;?gitaa the dosage tested was unsebisfactory even on the day
of spraying. Ine resulbs with the dieldrin formulations are very interest-
irg. The 2 emulsions tested, both at 1 pound %exicaut per 100 gallons spray,
were usabisfactory sgainst both spocles 3 deys after treatment. The sus-
pension sprays (0e5 and 1.5 Ib. toxicent per 100 gale spray) showed very
texie foliage rosidues, against D. dorsalls, for 3 deyse The 1.5 lbe. treat-
ment vas effective up %o 17 days. Against D. gucurbitas, however, most of the
effectiveness was losh after 3 days, bub the 1.5 lb. dosago gave consistently
highor mortalities than the 0.5 1b. concentration. DDT emulsion spray gt 2 ibe
toxicant per 100 gellons was completely unsatisfactory against D. gueurblise
but gave good contzol of Do doxgalis for 10 dayse DDT guspension at 3 ibo toxi-
esnd por 100 gal. gave a high degres of comtzol for at least 17 d?’s %gainst
Do Gorsplis. Apparently foliage Qeposits musd exceed 3.5 ng. DDT/em«= fo inswre
80 psrsent or higher moritalities of Do dorgells in 24 houts whils deposits of
as much 29 1604 ugo BDT/cm- gove pocr conbrol of D. gugmrbiige.

Figures 2.3 and 2.2 pregent the date fren’tho dieldrin and DDT suspension
speays, respectively. Tuble 2-4 presents data bused on figures 2.1 and 2.2»
While DDT suspension et 3 Ib. gave = minimum of 0 pevcent kill of D. dorsalis
for 13 days, the 1 1lb. dosage uas 90 wpercent offechive for only 1 day. The 3
1b. treatment gave a minimum of 75 percovt mortaiity of Bo gersalis for 18
days, while the 1 1b. dosage gave this minlmme wmortallity for only 2 days.

Against D.gucurbites nelither tweaiment was eflective. Dieldrin 50 WP agalngt

D- dorsalis gave a minimum of 90 perceat kill for 3 days ab the 0.5 lb. dosage and
/ days at the lo5. The greater effectivensss of the higher dosage was marifeated
at the 75 and 50 percent minimum mortelities effeectiwe for 9 aud 16 days, re-
spoctively, for the higher dosage, and 3 and 4 days for the lowers This test shous
the importance of a dosege sbove that requived for initial high mortality as

the higher comcentrations appsar to be effechive for a duration almost geometrie

$o the sritimedic imcrease im ingecticide.
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Table 2¢3-=Comparative effectiveness against aduld frult £iles of different insecticides and formulationg
4 - applied wnder field conditions vhen evalvated by exposixre %o guava follage residuss in tha

laboratozy.

Percont mo (in 24 hours) £r in=

VP, R < ¥ X <X pf gava follo o

890 32) 1 = o o al =) =l 43] 71 A = e e A e e

:sg{:eii o @ w| w] | .l 27 4] O] =] =f w i .

8] 3| U wl ol of af =} = 35 3 1w o) of o e e

eldrin 24 EM 1.0 'ﬁéé; “aal il of < o ol -1 ool 7] ol of of ol o a -
ieldrin 15 EM 1.0 o9 2| | -] =} =f =1~ 7lol o o o o o -
Yeldrin 50 ¥P 0.5 oo| 97] 181 w4l 267 a2l =1). 3§ « | ool7e] 2] 4} 2lm0) 3 1 -
ieldrin 50 WP 1.5 o2 ol 7| 7| 29|92l éli3 | - l300)ovizal m] 9lss| 2= 1| -
tm* sud/ | 20 ||| s &@isimiuiz lu jelnio el 4 9 8 1 7
Cumilative rainfall (imches) | «0{.07]e22|e2 |e4s foas 1o99) 3020 2032l <0 Lo b2z lezs bosz pis 1099|3020 /4012

3/ Tach mortallly 135458 based on averags of 3 cages, 50 Flics of each specios in the sane cago, plue 4 guave
tuigs with a total of epprxoimstely 50 leaves, or & total of 150 leaves plus 150 flies of each speeies for
each mortality. The 18,000 flies used in this test were laboratory-reared and fed yeast protela hydrolysate
sines adult emergence.

Laboratory prepared stock solutions usiag technical Materials, xmyleme, and Triton B-1956 at a rate of 1/2
p‘ko/ 100 g&la gprEaYy e
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Figure 2,1,—{lomparative effectivensss of dieldrin suspension spray at 2 concentrations applied in the field
against adult fruit.filies, when evaluated by exposure to guava foliage residues in the laboratory.

hours)

Per cent wortalil

3 9 BT 20 | 2 30
Lagends Days aftgr spraying 2
—~—— Dieldrin 50 WP = 1.5 1b. toxicant/100 gal. spray.
——— Dieldrin 50 WP = Q.5 1b. toxicant/100 gal., spray.



Pigure 2,2.~Lomparative effectiveness of DDT suspension spray at 2 concemtrations applied in the ield ggeinst

85~

adult fruit flies, when evalvated by exposure to guave foliage residues in the laboratory.

(24 hours)

Por cent mortality

- 10 15
Legends Days after spraying
3 1b, toxicant/100 gal. spray.
e DDT 50 WP = 1 1b, toxicant/100 gal. spray.

\S . o

30
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Table 2¢4=<Duration of offectiveness of DDT and dieldrin applied under field
conditions when evaluated in the laboratory by exposure of frulb
flies to guava follage reslduss.

- _ Wumber of days comparable £iold EXposure yield
Treatasnt ing indicated percent mortalities of flles
oums toxj‘canﬁ ANt ndd AT S 10 A L L AT, RS ity ek}
Proprietary predunt 100 galiona|l <0
DDT 50 WP 1.0 1l 2] 5| 9o Jof1| 2
340 13|18 |22 o lo]ls|i
Dieldrin 50 WP 0.5 3 1. 3 4 701 2 313 b
qof em <y I.D o o» Hd{ 5D €2 3] © O Oy W £ X oy <« £ B KD & ok - 0 > @
105 L | 916 a 5 | 68|13




(Keiser, Hollowny, Fujimoto, Steiner)

During this quarter additional studies uwere conducted to determine the
duration of effectiveneass of demeton (Systom) agaimst D» dorsalis larvae ingide
gusva frult. In the previous quarter, tests with 1, 2, and 4 lb. demeton per
100 gal. (per acre) were completed and these showed the importance of adsquate
dosage for effecting good kill. Im this test, Systox 23 EM yes applied with
a Bsan power sprayer at & desage of 3 1b. demston por 100 gallons spray using 1 gale
psr tree or 6 lb. demeton per acre. The rusvlts are summarized in table 2+5¢
The treatment reduced the number of larvae alveady present in the fruit from
61 to 8, showed almoat complete control of natural apd artificiael infestation
during the pericd from 1} to 71 days after spraying. The 78-day collection
yielded@ 9.1 larvae per fruit. Howsver, this i1s far below the 524 in the
chock. Through the 78-day collaction, a tolal of 449 grava were sampled, held
individuvally, and exemined 6 days later when the larves were dissacted. 9f
these, 312 rocoived applications of 100 D. dozsalls eggs each.

Table 2.5--Ocmparetive toxicity of demeten (Systox) epplisd fo gumva treer
against D- dorsalis as evaluated by larve.ljopulati,on from natural
infestation and artificial egg deposition.d

Hoan number of larvae por fruit gathered from fleld on indicated aumbers

Tegh Eof days affer gpraying from natural infestation :ﬁd f£rom 100 D. dorgalis
ares. opgs placed on oui endes

o o ol alasln e fas 142 |s0 |a7 les | |78
Troated 6006 745 | 2:6] 2481 0.0 0.0 00 | 0.0 [0406] 00| 2.0{2:0] 0.3] 92

'y = b v o fm ae

e, €0 w» Colon % > W W we caloo > Gf an wn jon D o Fm ew Gy e 0D W wa con lers o ) wn e

Cheek 62+2 5H3.8133.1 {339 12.0%/ 3:72/ 18»?2}‘2.999 265 P,zos 5603 [3205 |5204

1/ Systox 23 EM epplied with Bean power sprayer {approximately 1 gallon total
spray per ¢res) at rate of 3 lb. demeton per 100 gallons (6 1b. por aeve)o
Trees sprayed to rumr-offs :

2/ Ons mumdred Do dorsalis eggs lald by leboratory-reared females fed (and
fortilized by males fed) hydrolyzed protein from yeast and phytone (a soy
hydrolysate). Eggs placed on cloth patch end inverted on cub calyx ende
Larvas cownted 6 days aftor egg raitch application.

3/ Pre~treatment collaction--3 hour before treatment.

4/ Fosteizeatment collecticn—-wuith 1 hour after treatment.

5/ Poor egg hatch due to fly nutrition gifficulties during the 3e-week period
notedo.

Despite the pressnt high cost of a itreatment requiring 6 lb. demebton per
acre the duration of affectivansss iz long encugh %o spaz a crop scason foT
gome hosts, and the possibility of developing a contrel requiring only 1 ap-
plication appears Yo justify further siudy with other systemics end with
demeton on other hosis.



Table 2.6 presents detailed data from the pre- and post-treatment samplings
as noted by the mean number of larvas recovered 6 deys after each samplinge
The presence of dead lervae in the fruit collected immediately after treatment
indicates absorption of the poison as there was insufficient time for translo-
eation. Also, the reduced number of larvae dissected from the fruit gtrongly
indicates aluost complete mortality of £irgte and second-ingtar larves which
disintegrated during the 6-day leboratory rearing psriod.

Table 2:6--Toxicity of demeton (Systox) applied to guava ¥rees against D.
' dorsglig larvae present in fruit at time of field application.d

sampling?/

Pro-treatmont | 1.0 | 60.6 | 0.7 | C.1
'Fos‘&»ﬁreatmen‘t} 0.2 725 1| Aol 503

Cheelk 00 | 62:2 | 0.0 | 040 Ll&"g '

1/ Systox 23 EM at rate of 3 1b. demeton per 100 gal. total spray applied %o run-
of? (6 1lb. demoton por acre)o
2/ Lervae dissected from fruit 6 days after insertion im individuel rearing cans.
!j-:lhere eggs were placed on cut end, 100 D. dorgalis eges from lsboratory-reared
lies used. :
3/ Protreatment--fruit collectsed within one hour prior %o ivestment. FPost-treat-
ment fruitd collected withinm 1 hovr after completion of spraye

Ppior %o the applic.tion of the sprays, guava fruit in all stages of devel-
opment-ofron 1/2 inch in diametor Yo completely ripe--were bagged im pliofilm
end tied securely so that the spray would not contact these fruit. Frult of all
stages was used in order to extend the sampling pericd as much as possibls. The
1/2-inch diameter fruid was bagged in clusters; all of the others were bagged
singly. After the spray was applied the bags were not digturbed until they were
cut open the following morning, 18 hours lafer, and the first sampling made.
Subgequent gamples were taken whenever vipe frult was available, and comparable
fruit collscted from the same tree. (This latbter fruit was not bagged, end re-
celved the direct spraye.) The resulis are shown in table 2.7 .

Table 207--Comparative toxicity of demston (Systox) applied to guava trees.
agalngt Do dorsalis as evaluated by larval ﬁapula'bion from natural
infestation and artificisl ogg deposition

Mean number of larvae psr frult gathered from
field on indicated pumbers of days after spray-
Treatment ing, from natural infestation and from 100 D.

cad on eudt ondo
Bagged 0.0 00| 25.0 | 4900 | 8060
Treated
| Not bagged 9021 009f 007! 0s0] 0.0 0.0 00| 657
Choek = Not begged 6905 | 6308 | 3301 | 33.9 _397.‘5/19053!/5&3 5204

T/ Systoz 23 EM at rate of 3 lb. demsbon per 100 gal. total spray applied %o
rm-off (6 1b. demeton por acre)e Frult of all sizes bagged in pliofilm and
eollected, when ¥ipe, om indicated numbers of days after treatmonte

2/ Eggs from leboratory-reared flies, fed yeast and soy hydrolysates.
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These data show that a congiderable degres of tranglocation occurred during
the 18<hour pericd from the time the trees were sprayed to the time the plio-
£1lm bags were cut open and the flvet sampling mads. Nabural infestations prior
to treatment plus the 100 eggs per fxult yielded a mean aumber of larvae of
69-5 in the check (not bagged), 9-2 in the treated (not bagged), and 2005 in
the bagged {reatede The collection made 2 days after treatment alsc showsd
substantial control from translecation only. (The results from bagged and exe
posed fruit as listed in table 2.7 were obiained from the same treated txoess)
Collections made 8, 14, and 28 days affer treatment showed 100 percent contxrol
in €the bagged fruit. By 35 days, however, there waes no control in the bagged
fruite This was also noted in the 65 end 78-day collections. Fruit (mo%
bagged) from the same trees, however, showed 100 per cent control 35 and 65
deys after tweatmsnt and a high degree of control 78 days later. As mentionsd
above, the 1/2 inch dlsmeter frult (ard also some 3/4 and 1 inch) were bagzed
in clusters. This covered not only the fruit proper but portions of the gtems
* and stem ondg leading to the fruit. These may be important gtorage areas for
the dometon since when such areas 4id not receive the direct spray, fruit vhich
vipsoed 35 or more days later did not contain sufficlent demeton %o offecd
control of De dorsalls larvee. ' '

An additional study was made (summarized in table 2.8 to determine the
extont of translocation from a treatsd portion to an witreated part of the same
trees In the previous test the foliage spray of 3 lb. demoton per 100 gallong
meant the application of approzimstely 14 grams toxlcant psr guava tree on the
basis of 1 galion spray liquid per Yres. Accordingly, this quantity of actual
toxicant (as contained in Systox 23 EM) was used to paint the main trunk awd
main lateral branches of other trees. As svident in table 2.8, there was signi-
ficant control of larvas in frult on branches of trees, the main tvunk of which
was painted with Systox 23 EM at a dosage of 14 grang demclton por trec. This
is the first record of such control in guava trees, and it was effective from
12 %o 69 days folloving tveatmsnd, or a total of 57 days. In. the lateral
branch treatments a eloagle major brauch was trested with the game dosage near its
junetion with the trunk. There was significant conbrol in frult from the treated
branch from 6 to 69 days following treatmens, or & total of 63 days. However,
there was no eontrol in the £ruit on untveatsd branches. Evidently there is
translocation upward only, from the main trunk to all branchss, or from cne
seaffold bzanech to its gmaller branches only. Ths palat treatment was not as
effoctive as wvhen the same quentity of toxieant was applieﬁ %o the foliage,
branches, and entire troe as a regular sgpraye

The data sunmarized in table 2.8 involved the sampl:lnﬂ of 235 guava veared
individually in tuna cams plus 100 D. dorsalis eggs emeh.
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' Table 2.8==Comparative toxicity of demeton (Systox) applied to guava foliage
against Do dopsalis as evaluated by Rarvawopulation from natural .
infestation and artificial egg deposition

Mean number of larvae per frult gathered from field on inﬂicatrﬁ
Tx'eatmenty pumbers of days aflter spraying from natural igestation and fr
200

80 Do dorsalis e on cub :
32 61 d2 119 126 13 N R R M KR
hein trunk 640816401163 | 8ok |72 |00 | 97 | 060] 203|30.2] 307|322

On bark lTreated |31e5]1705] == 00 | 503 |56 | 060 | == 8.5[1902] 405|42.3
of geal

fold [Untroated|95:7]430014803 ] 8ok PAeD 12408 %508 4803 {5403]5805(500269.7
branche.
Cheek 550614400142.3 n.oé/ ‘1.,1,4/. 1’700_'4/ 4.2.6J3800 "4203 5603132655204

1/ Individual guava trces painted with 14 grams demeton ner &ree, applied elther
to main trunk or scaffold branch (60 ml. Systox 23 EM )

2/ One hundred D- dorselis eggs laid by laboratory-reaved females fsd (and
fertilized by males fed) hydrolyzed protein from yeast and phaytons (& soy
hydrolysate)s. Bggs placed on cloth patch and inverted on cub calyx end.
Lorvas counted 6 days after ogg application.

3/ Mature fruit not available on particular sampling date.

4/ Poor egg hatch dus to fly autrition gifficulties during the 3-week pericd

noted.
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Balt Spray Development Studies
(I, ¥, Steims?, R, K. S, lee, R, Kimoshita)

These studiss were eontinued throughout the guarter in the saws mammer
gg .dgg;)wibea in previous reports (ses page 73, July-Sept, 1953 Quarterly
PoxYG /o .

Measured quantities of bait-spray mixtures were gpplied to the ‘top and
bottonm surfaces of guava folisge held in position a few inches sbove 3fz3°
screened-botitomed trays on which flies that wors atiracted and killed dropped
ard wore counted. IHach troatment was replicated 6 vimes on small guawa trees
plented 200 per sere, The replicates were distributed at the rate of aboul 1
per 20 troes or 10 por aeve. The application rate throughout the currend
quarter was 5 ml. wiziure per tree. This seldom regulited in the uss of more
" than 1 to 2 grams of attractant and 4 grams of insecticide in any ome acre
and was nobt sufficient %o exhaust the £fly population which was subjsct to
eonsvant roplenishment £rom surrounding areas. The highest returms per
pound of yeast hydrolysabe applied wore rocorded late im the quarter when
rates in the first 24 hours after application were 333,000 cucurhitge and
185,000 dorpalis and the combined rate for the £irgh 5 days was nearly l.4
million fliss per pound of the hydrolysate appiied.

The comparative performances of different formulas are given in table
2:%

As usual, the porcentage of females ia the éatehes was high, generally
pear 60 per cent and no significance is attacked to the infrequent devia-
tions from this psrfermrne?.

In Expls’ 53=14, applications were wade on October 12 and 21, and flies
collected from Octobsr 12 to November 9, Light raing totaling 1.047 fell
on 13 of the days. With malathion ag the toxicant WBC sample No. 2, a liquid
yeast hydrolysate comtaining 42.8 percent solids, was nob significantly
supsrior in performance to the finishod yeast hydrolysate (YH) from the sams
aource, The comparison was made on an approximaiely equal solids basis.

The partially hydrelysed yeast protein (PHYP) at twice the concentration of
the YH caught more files than the latter but the differsneces were not slgnie
ficant, It was, however, significantly move effective ageinst each species
at the higher than at the lower comcantration., At equal concentrations the
catches made by the PHYP was almost idenbical with those made with the fully
hydrolysed finished protein hydrolysats (FR) from the samo soures,

In Expb. 53-15, which extended for 2 weoks, the WBC #2 formulation (with
parathion) ves less ativactive than an egual guentity (but more than 55 pere
cent legs solids) of the PHYP to dorsalis and ab 0.20 1b. por gal. was
inferior to 0,10 1b. of dry yeast hydrolysate to each gpeciss, A PHYPs
parathion dry mix was again inferior to the freshly prepaved product but not
significantly so., However, if the earlier tects are also considered it wmust
bo econcluded that the dry-mix PHYP-parathion mokes o gomewhat less effeetive
bait epray than a fresh tank mix, Bscause of the lavger smount of NBC #2
required to equal the dry YH, thers would be mo saving in cost in use of the
formers Among the onzymatic yeast hydrolysales therefore the most practical
from the standpeint of cost per unii of effectiveness is the yeast hydrolysate
(Vutritional Biochemicals Corp.) and the partially hydrolysed yeast protein
(Marvin R. Thompson Co.)e
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Table 2,9.--Results of replicated tesis of experimenial hait spray formilas using
enzymatie yeast hydrolysates.

o A —— o o
treat. Hydrol,ysatey Ingecticide Other tree | dop. |cuts | dOF. | CUC,
53-14 | Ogte 12-Nov. 9. Applied 10/12, 21. Rainfall 1,047 (over 13 days)
A NBC #2-=0,47 Malathion 25WP 0,60 52 | 169{511 | 58 { 52
B HYP 0,20 dos 0,60 : 522 T01307 | 62| 57
¢ |m 0,20 do. 0,60 |sm2 | 1221393 | 54| 54
)] PR : 0a20 ldﬂo Qa 60 5$ 2 71 307 58 55
E PHYP 0.40 do. 0, 60 Bx2 | 1481557 62| 56
L8 5% 55 97
53-15 | Nov. 10=-24, Rainfall 0,21° {cver 4 days) '
A |FBC #2+=0,10 Parathion 25WP 0,20 [ 5 351 56| 65| 64
B do. 0,20 doe O., 20 5 Ol ) 65 62
C |PHYP 0,10 do. 5 63| 62 681} 61
D |Sams. as C except dry mix prspa.m& 8/15/53 5 481 41 70| 62
E | 0.10 Parathion 25WP 0,20 o 5 ®2|l12] 66| 63
, e 18| 30
53-164| Nov. 24=Dee. 7. HBainfall 0.£2¢ (over 5 days)
)3 PHYPaely, 10 Pavathion -25WP 0,20 s 41| 507 73| 68
B do. G 204062/ 0.30 5 2| 1| 73 |100]|
¢ | FAYP<0,10 do. Bos 18 L) 4 551 52
D €0, ‘ do, ?'s'ma? 7?."\’&:@ 0,30 5 50 35| 71| 70
E éan ) don 0630 5 7? "-6 63 75
Ly 1513
53-16B| Dag, 7~21. Rainfell 3.77° (over & days)
A FHYP==(, 30 Parethion 25WP 0,20 5 103|174 | 51| &0
B do, do. +0ES Q.30+ ,
' : palicylie acid 5 3 57| 52| 63
¢ do. do. +0GS 0.30 5 351 53| 56| &9
D do. dos +CRS 0,30 5§ 3B 64| S| 6L
E do. de. sraw sugar 0,30 5 951109 | 49| 64
8D 5% Bl 30
5317 | Dsc. 23-Jam. 4, Rainfall 1,74% {3 days) |
a ¥P=0,20 = Parathion 25HP 0,20 5 130|282 | 52| 58
B do. Diazinon-zylene .
. 1zl 0,20 5 6] 27| 51| 58
¢ deo Qe 0s 10 5 : 6 30 47 60
D deo. Chleorthion 50En. 0,20 B 921 32| 50| 70
B “Q0, do. . .10 5 23 82| 52| 72
LD AE 251 a8l

3/ See vext for identification.
2/ Caremslized gramzlated sugar.
3/ Cavamelized raw sugar,
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In Expt. 53-16A with parathion, rew sugar did not signifieantly change
the effectiveness of PHYP in attracting dorgalis but did reduce atiraction
to gucurbitas., Ceramelized granulated sugar plus parathion was ineffective
and this sugar greatly deprasssed the catches of the PHYP-parathion when
included in the formula. Caremslised raw svgar had a more adverse effsct
on catches of each spscies than regular raw sugar. The adverse effects were
lsss pronounced in the subszequsabt expsrirent but hers also caramelization of
raw and granulated sugars before uge with the PHYP-parathlion mede them less
effective then rav sugar which again significantly depressed gucurbites
but not dorgalis ceiches as compared to the standard PHYP-parathion formula.

In the final experimont, parathion proved far superior to Diasinon
againat cach spseies when used with ysast hydrolysaisz. It was superior to
chlorthion against both spscles at an equivalont coucentration but the use
of only half as much chlorthion in this test made the latter equally effectivs
against dorgalig. Tosts are needed wlth a lowsr wxange of concentzations of
toxicant since gome rspsllency is indieated for the chlorthion.

Figure 2.3 charis the comparative day-to-day psrformance of the best
bait=spray formila in torms of fly returns per 000 1b. of hydrolysate
used, also the per=trap-day catches (dorenlis only) made by bait traps im
the same areas. The traps were serviced weekly with 235 ml, of fresh bait
containing 20 gm. raw sugar plus ysast and vinegar. Cucurbitas catches
in the traps were too low to chart, It ig ovident from figure 2.3 that the
return per 0.45 gram of the protein hydrolysate as & polsoned baill spray on
foliags was far gresator than that from 20 gm. sugar im the traps and that as
previously reportsd, the loss of effestivenesa of tho bait sprays ars rapid
though they generally weore gtill abiracting and k1lling flies 9 to 19 days
after thelr application. Throughout this quarter they caught more gcucurbiisee
than dorgalls.

Covtirol of Fruit Flies Atiackinz Passion Fruid
L, Fa Stolnmor and R, K. S, Ioo)

43 stated in the last report, efforts avs Lolng made in Hawaii to develop
a paasion fruit indusiry. Both dergalls asd cucucbitas aebtack this feult,
cauging it to become dsformed or to drop prematurely i€ stung vhen immiure.
Fou flles develop in the frult since the epgs ave deposited in the thick rag,
(See Figure 204,3 .

A test of 3 malathion baitesproy formila was conducted on a 1/3-acre
block of passion fruit adjacent %o one of the guove plantings at the Ualversity
of Hawall experimsntal farm at Waimanalo whers thare was a continucus heavy
influx of flies of both spacies, The vines were traizsd onm tall scrap-iron
supports.

Twelve sprays wvere applied (at weekly intervals) of a formula conteining
partially hydeolyzed yeast protein 0.5 1b., malathiom 25 WP, 1 1b,; and water,
40 gal. The entire 1/3~mcre was sprayed since the attraction of the bait spray
to frult flies would render any rearby unspraysd arca useless for eheck purposes.
Applications were wnde with & conventlonal power sprayer at & rate of 4 gal,
per min. at 400 1b. p.s8.i. through & broem equipped with 2 nozzles that
provided a flat fan-shaped spray. (See figure 2,5.) No attempt was made to
thoroughly wet all foliage; however, distribution on the outer leaves and fruit
was very even., The first spray wac applied August 25 and the last, November 12,




Number £lies per trap day or pow 0,001 §b, protein hydrolyesate applied
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From 300 to 500 fruits were axamined on the vines al 2-week intervals |
starting immediatsly bofore the firast spray and at l-wssk intervals fer '
6 weeks after the last spray by which time the vwines hed stoppsd produeing.

The vestulits of these examinations ave given in table 2,10.

Table 2.10,-=Fruit £ly injury %o passion fruit. Vaimapalo, Oshu.

Sprayed 12 times Poreent fruit with fruit fly ovipesition
at weekly intervals punctures (300-500 examined)
8/26 to 13/12/53 Tomature Vature green
Dato .1/2" o lesa %o _ripe
Prewspray 8/26 67,0 8.0 ’
ofur | 15.3 72.6
- 9/23 0 30,0
10/8 (8] 18,0
10/22 0 2.0
1/5 Oo4, 0.8
11/18 1.5 i5
11/27 0 1.8
13/2 : 0 : 2.5
12/10 0 3,0
12/16 o 1.5
12/23 | no frull ' 0.8

At the time of the Pirst spray flies wers abundant in the block and
67-68 perecent of the frull on the vines waes stung. The weakly sprays -
brought about an almosht complete cespation of further egg-laying and sting-
ing but more than 8 weeks passed bafore all the irmature injursd frult
had matured and been vemoved., After spraying ceased there was a slight ‘
amount of £ly injury svident once more on older fruits, but the production
conged becsuse of maturdity of the vinss before any proncunced imcreazse im
attack cccurred.

Referencs to figura 2,3 will show thet the balt sprays in the adjacent
guava block along with the traps were abiracting as many fliss in Decemher
as in August.

Four glass traps located among the treated vines and 5 in pearby guava
and papaya plantings wave baited with the standard raw sugar, yeast, vinegar.
lure. lMean per=trap-day fly catches wers as followss .

Before sprays
After sprays

These data indicate that thers was a considerable suppression of the fiy |
population in the tremted arca and some depression in the adjacent unsprayed = !
guava, but not all flies entering the area were sbiracted and killed by the ' :
poison residues before soms had rogponded to the liquid balts.
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Twenty metal trays, each covering 1.5 83. £3. of ground area wsye

. scattered under or near to the passion fruit vines and examined frequently
for the purposs of estimating the total kill of flieg in the arsa. These
estinates en a psr-acro bapls ave glven in teble 2.11,

Table 2,1i.=-Esiimated muwber £lies killed by bait sprays.

Bstimated number £lies killed (ger

Date of acre) during week after each sp

application | Spray No. dorgalis cucurbitase
8/26 1 37,800 21,150
9/3 2 10,350 8,100
9/11. 3 64750 745200
917 & 900 450
9/23 5 4 5500 45500
10/2 6 4,050 45950
10/8 7 4,950 4,050
10/15 8 6,750 £,9950
10/22 9 11,700 4500
10/29 30 9,000 £,,050
11/5 11 20,250 6,300
1/12 i2 10,330 3,150
Totals - 127,350 735350

Accurate fruit production records and the effect of reduced ovipogie-
tion on .s8b could nol be determined but for a few weecks after spraying
gtarted thers uas a notlcesble increase in newly set fruit. No pollimating
bees were ever found affected by the sprays. The estimated mmbers of
Pflies killed far excesdsd the totel mumber of fruit produced.

Yalathion Depcaits on Passion Feult
_ (K. Ohingta and L. F. Stoiner)

Malathion residues on passion frult foliage and fruit were checked
after each of the 12 weekly sprays on the 1/3-acre passion frait block at
Waimenalo sprayed with a balbtwspray formuiation of 3 1b, melathion 25 WP
and 1.5 1bh. pertially hydrolysed yeast protein psr aere,

Presh spray samples (25-30 single fruit sewples) were pieked as soon
as the foliage was dry. For later samples, replicaiss of 5-7 fruidte
(approwimately a pound) were taken, Foliags deposits were checked by
analyses of leaf dises.

Results are shown in tables 2,12 and 2,13. A residue loss of over 60%
from foliage as well as fruit is indicated ome day afier spray, and by the
4th day after spray only an insignificant awount of malathion is deteciable,
. Frequent 1ight showers in the Uaimanalo arsa probably eontributed toward
some of this residue loss, although it is knowm that the rate of malathion
breakdown is influenced by sunlight and temperature as well as ty rainfall.
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Teble 2,12.«=Malathicn Reposits oz passion fruit foliage.

0 day 1 day 2 days ‘ 4 daya 5days | 6 days | O days
a:?tgr spray afber spray after spray |after ;ﬁ;@mmaﬁaﬁsw@ aftor 7
rd PO PO O I
1 |0.4=2.9{1.3 e 0.3
2 1,0-1,5/1.1 = | 0.0 = |00
3 |10s2.8{1.6 - 10,0
4 |1.7=2,0]1.8 002003} 0. 3
5 |1,2-1.8{1,5{0.8-1,1|0.9{0. 3=0. 5/ 0.4
6 11,5¢1.8[1.6 0010, 310, 2 - |0.0
7 11e0=107| 10 3|0 300 5[ 0,4 ‘
8 [1.4+1.9{1.7{0.2-0.6{ 004 000, 2{ 0.3,
9 |103=307| 1c 5{063<0,6] 0. 5| 0. 0=0.3] 0 2 w 10,0
10 |1.8«2.0]1.9]0.4~1.0} 0.7 - 10,0 |
11 |2:1~2.7]2:4
12 - [1,8[0,9-1.4|1.1 - 10,1 . |00
Miean |
pe/fer? 1.6 0.7 0.4 0.1 0.1 0,0 0.0
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Tabls 2013.~»MaIathionA deposits on passion fradt.

» 0 day 1 day 2 daye % days 5 days 6 days | 8 days
Speay| aftor spray|after s after apray|afier 8 | afteor spray|aiter s aftar '
Noo F?FI"?L‘%Z"?FT a‘fg"'?ﬁa' PPN R '-Pﬁi—fw
__ | range |¥ean| range Meaw| range |Mpan| range [Mean| renge |Mean) range [Meen rangsiMsan
1 [0.0-22 4.0 10,0-1.01 0.5
2 [0.0=5,0] 2,0 {0,0-0,3 0,2 0.0
3 (2,0v4.8] 2.8 | 0, 005 5 00 3
4 |1.2+8,5| 4.8 0,1<0,9] 0,5
5 100d=5:9] 2.9 Lo 52,7 2. 2{0: 3«10} 0.6
6 oozeé,o[ 2.2 0,0 0.0
7 106 Pre5e 1] 201 {00 300 4) 0nds
8 [00bmbo3] 2.4 (0. F=2.1] 0.6 0n 00,2} 0.1
9 {1,860 3.6(0.8<1.8! 1,3 0.0 0,0
10 {00 Fede 5| 203 |00 30108{ 0.9 0.0
1 (15052304 |
12 |1, 5405|321 [0.82.5 1. 5| 0.0-0,1| 0,1 0.0
pr?? " 3.0 1.1 0,6 0.1 0o 2 0.1 0.0
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Post Treatment Investigations in Areas Used for Large-Scale Tests
of Mothyl Eugenol-Poigon Bait Stations for Control of
Do dorsalis (L. Fo Steiner, Re Ks S« Lee)

This large-scale 6-sq.-mile experiment on guava was terminated May'S; 19539
excopt for quarterly determinations of infestation indewes at the 30 regular
(plus several supplementary) permanent ruit sample sitege :

The results of the August determinations reported last quarter indicated
that populations had levelsd off within 90 days after remowval of the bait sta-
tions, in treated and untreated arsas at 700, and 1100 £%t. The swmer cxop at
highey elevations had not started to ripen.

On Nove 2, 3, 4s £full holding-bcx samples of 45 to 60 fxrullt were obtained
from all 30 reguler sites, plus 3 gupplementary sites ab 1900, 700, and 300 fée
in the tweated area.» Fruit production at the higher olevations had just passed
its peake. A% 300 £t 1t was nearing its end. The semples were lefi at Hilo
vhere they were secreened by Messrs. Nekagawa and Fariase

The mwoan infestations by elevations and areas are given in tabls 2014.
Also included ave comparable mean data for the same locations 1 ysar before
while the male ennihilation experiment wes in progress. At that time no control
was indicated at 300 £to near the ocesn, probably because the almost constand
on=ghore winds prevented atiractive odors from reaching many infested hosts along
the coastal pali. However, reductions of 65, 75, %l, and 100 percent were indi- -
cated at 700, 1100, 1500, and 1900 £4. In 1953 infostaticns at these levels in the
treated area ranged from 49 percent less (at 1100!) to 125 perceat more (at
1500?) than in the controls. The average for all elevations was 15.1 larvae
per pound for the former treated avea and 15.6 for the comtrols. The latter
was 4 times the infestation of November 1952. The percentage parasitism in
November 1953 was less than ihe year before but there was no pigniflcant dif-
ferencs bstween treuted and control areas. Qgpitats Infestations were negligible
exeept at 19007, .

These dats, as did those obtained in August, indicate that the area used
for the treatment wes neither more nor less favorably situated with respect to
oriental frult fly attack than those areas with which it was compared in arviving
at the estinates of 4reatment effectiveness end there is no reason to question
the validity of thoge estimates.

Kilguea Arca

After termination in Mgy 1953, of the smell methyl eugencl contwrol experi-
ment in this avea where extensive fly movemesnt appsared to blanket the sntire
$reated and edjacent arsas, a reduced mmber of feeding station traps were
maintained. Fly movement as evidenced by trap catches in nom-host aveas was
low in July, August, Septenber, and October, 1953, but was very great in
November with a further increese in Dscember. While the control test was in
progress the catehss in non-host areas were greatest in January and Februaxy,
May and June, November and Decenber of 1952, and Jaruary to April, inclusive,
of 19539



Table 2.14~-Infostation indoxes in guava. Hamakua Coaste Nove 1952 vse Nove 1953
ogﬁngO'Va m ! NgVe g“—{ﬁ! :!!2§3
axens Treoated % Diffe Lereas 4 TI‘G&MI % Diff.
lkodation grog | in %po | |__grea | o tpe |
300° Lve/lbe Dors| 17.0 6.9 | 12.0 0.2 | =8 | 12:8 | =44
Caps| 003 0ol | 002 002 0 0 0
% Parac 51 52 52 59 32
7009 Lve/lbe Dozel 3ok | 42 | 3o8 11 | 65 I 2905 26.8 | 23.2 31,8 437
Capo| 0.1 0,02 0.1 1.1 | +1000 1.0 0 0 0 2100
% Pavrs.} 59 & 62 66 52 36 &4 58
3100 Lvs/lbe Doro| 260 2.9 | 2.4 0.6 20.9 | 20¢6 106 | =49
. . Gspo .0 94 0.8 0 96 ‘ Is1 0 0 08 0 =100
% Paraes| 74 64 69 g0 56 57 55
15001 L‘Vu/ 1be Doze 0s4, 14 0.9 0.08 10.8 6.6 1409 4126
: Cape 0.2 1.0 - Qob 1.0 002 0.2 0.9 +350
% Paras| 92 68 g0 50 46 &4 52
19008 Lve/ibo Dore|  Lo4 0:05| 007 0 1d, | 458 5.5 | +38
' Cape ./g.oo 1.5 2.8 - 0 0.1 1.0 501 +410
% Pards| 1G5 100 98 - 42 52 37




=] 02c

The catches for certaln feeding station traps are given in table 2.15.

Table 2.15. Comparative £ly catches by cestain poison-bait stations during
and after control experiment with methyl eugenole ’

Trep and locatlon

103’/ -Center of treatment area. 3,250 + 568
Elevation 2900°. (17 such
gtations in 80-acre square
during first 16 monthso)

9 & 1/4 mile north snd 1/4 mie 1,710 2,538 + 48
12 south of Noo lo Jugst oube
gide troatsd ares. Elo

280029007
15 & 1/2 mile north aend 1/2 mi. 4o 540 © 3,590 - 21
14 south of Nos lo Elo .

2300"300030
55 3=1/2 mi. north of Ngo le 6,180 35500 - 43

Non=host area. El. 3800°

52 On SE rim of Kilauea caldera. 230 895 « 55
Dagert. Non-host avea 5 ml.
NoEo of Noo le Elo 40‘00' .

zﬂThe total catch made by the 17 stations, plus Noge 9 and 12 approximated
304,000 £lias during the 16 months period. The grand totel for all traps
(253 for the 2 years was approwimately 1 million flles with a mean of 1,940
-per trap month prior to termimation of the comtrol test and 2,450 per trap
month in the laght 8 monthse

With the removal of 16 compsting stations in the 80-acre treated area, the
per trap-month cateh of the one remaining increaged 568 psr eent, and that of
the nsarest trap outside the area 48 per cent whils the more dlgtant %raps wore
making menthly catches 21 to 55 per cent loss than during the first 16 months.
The combinsd monthly catches made by traps 1, 9, and 12 in the & month post-
treatment poriod averaged 29 per cent less than the monthly catehss made by all
19 stations during the control test. This ptrongly suggests that 3 traps im
an area of aboub 120 acres would be almost as effective In trapping all males
pregent as would 19. The 3 traps vepresented about the same density as had been
used in the G-szquare milo treated area on the Hamskua Coaasbe

" Lipe PJ.'OJQG\": Iﬂ&aéﬁao INACTIVE .
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Iine Project I=a-H<l. Dovelopment of Registence to Ingsecticides in Fruit
Flies. (S. Masda, S. Shimono, L. F. Steiner)

Selection of Parathion Strains

Only two generations of Yparathion® exposed strains were prodused this
quarter. The low tempersture in the ingectary lengthened the 1life cyele of
the £ly from a month to @ month and a half., The Straln I and II larval
stagss were 12 to 16 dsys and the pupal stages required 12 to 14 days. The
tempsrature in the insectary fluctuated fiom 62° to 84° F. in December. The
tempsraturs is now controlled at a rangs of 70° to 84° F,

For Fyy Strain I, eight psr cont of the 266,000 eggs set on the medium
gurvived the 0,105 p.p.®. parathion level arnd whon compared to control larvel
cultures, it is estimated that 77 per cent of the larvae were killed by
parathion, The three-day old flies were expesed in a 12-liter flask ecated
with residue obtained from 1.2 mg. pavathion per 100 ml. ethyl alcohol, Of
the 16,000 fliec treated, 7% survived. Eggs were collected from the survivors
for the followlng generation.

The Fyg larvae when cultured in a medivm with 0,11 pep.m. parathion
allowed only 2,000 of tho larvee to ucture. These larvas pupated and ouly
. about 1,000 flies emerged. The f£ly population for this generation was too
low for selection and topical tests. These flics wvere saved as stock flies
for the succeeding gonevraticn.

Concentrations of 0.1 to 0.105 p.p.m. parathion in the medium wore used
%o gelect Strain IT Fyy and Fyg larvac. The adulis in this straim are pob
boing exposed. There ware gufficient Fig flies for a topical test, The
LD5g values of the Fyg parathion resistant and unexposed laboratory £lies
vePe of the same order, indicating that the seleclted sirain bas not acquired
any tolerante after 18 generations of larval ezposurs. The records covering
the larval seleetion of Strain II end larval and adult selections of Steain I
ave tetmlated in table 1.1 sund 4,2,

Table 4,l.-=Seloction of Fyv and Fyg D. dorsalis larvae and adults for parathion

registanee,
[Strain L
larval Selscoticn Adult Selection
P, P14, Rercent | Percent || Dose No, of| No, of

Gensyra«|para thion larval | lavval |ag./para.| £ides | £lles | Percend

tion {in mediunlegss soblrecoveryizortalltyiiCO =/ROH/treated|survivedmortality

P9 0. 105 266,000 8 i} 1.2 1%,900{ 1,200 93

Feg | 0.11 130,000 2 g6 “ Adultn not selseted

Table 4.2.-=F17, Fle iarval selsction for parathion réaisﬁaneao

Strais IT
Loyval Selection Adull Siage
PoP, 1, Poroent | Pavoont o .09 gegt Lhgy value inug.
Genere-|parathion| No. of | larval | lapwal [OP-C8- %68 nérafh@_.gg/gﬁ wto
_tiom |in msdium|eggs set| rscovery|morteli Contro
F17 0.1 - | 108,000 4 89
Fls 0,105 1299000 19 &b Oo% 0.72




X-Strain (Larvae. and immature adults selectsd)

Records for the selection of Fy; ard Fy5 larvas and adults of X=straln

are summarized in table 4.3, DIT a% 225 p.p.#. in the medium containing

larvae resulted in a 70% mortality level while a residue prepared from
1 g, of DDT in 100 ml. acetone by the 12-liter flask mothed resulied in am
adult mortality of S0 pereent, Increasing the concentration of DDT in the
medium to 250 p.p.m. allowed only 5% of the 178,000 eggs set to mature as
full-grown larvac. The larval selection wae So severs that most of the flies
emerged had to be saved as stock flies, The remaining flies were treated
topically to determine the degree of tolerance of these flies to DIT,

Table 4.3.==Soleetion of Fyy, ¥'i5 D, dorgalis larvae and adults for DDT

rogistance,
X-=Straln .
____Iarval Selection I Adult Stape
f Aduld Seleetion ‘
Fopotite]. L Dose opical Test
JBDTo| Hoo of | % % lz. DDE/|We. of | Fo. of IDzg g, DL/

Genora~] in | eggs | Jarval |iarvalil0D mi.| flles | £lies | § |g femple %
tion medivwl eebt |recovery| mord.iacotone|ireatedisurvived morb, Contro

Fi, | 225 |237,0000 11 69 | 2.0 | 9,900 3,000 | 90
Fi5 | 250 |378,0000 5 91 Adults rot selected 570 | 19

The Fig £1lies and combtrol leboratory flies were ireabed topieally with
DDT and bs.»pg in the insectary with temperature fluctunting betwesn 62° to 74° F.
for 24 hours. Usualiy, the lasectary temporature fluctuates between 70° to

86° F, This lov temperntuve gave increased mortslities for all the flies
treated with DDT resuliing im a LD5p value lower than previous valuss. Come
paring the LD5p waluss, it took 30 times wmore DDT for the X-gtrgin than the

- laboratory unexposed straln. The last evaluation for {olerance was done on
22¢h generation flies. At that time the X—strain hed a 6-fold toleranee,. snd
within the last three ssleetions this strain has incrsased in toleranes o
30-fold when coupared to the ymexpoged strain.

P-Strain (Mature aduits seolected)

Four ecncentrations of 507 webtiabkle DDT wore used in selseting Fz9, Fip,
and Fgp maturo adulis by the petri dlshecage mothed. For each gensration
selection, a population ranging from 6,000 to 8,000 flies were treated with
an average mortality of 85% and 630 to 1,500 survivors, The mortalitles
obtained for different yesidues for three generations are listed on table 4ode

The 10=day old F3i1 adults were treated topically along with the uaexposed
strain of comparable azo with roeryoiallisced Sechnical DDT. The 24-<hour
mortalities were higher than usual when iveudated at temperatures 8° F. lower
than the average insschary temperature. Dossze-wortality curves were drawvn
and LDsp valuss vead off from the eurves. The Pestrain ID50 valus of 85 ug.
DDT/g. female wi. was five times the unexposed strain ID50 value of 19, This
P=gtrain has not increased in tolerance to DD aince the 10th generation, ard
it eppears thait it will not develop any further tolerance by selseting inm
thizs manner,
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Table 4.4s,=~Adult gelsction of D. dogsalis for DDT resistance.
P-Strain Adult Stage ' -
Porcent mortalities il_Topd Test
0 I To. of | No, of [E2s0 fUg. /00T
Generaw Og. por em.&/ . fljes | flies |Percent|per gm., fomale
tion |12.7|25.5]32, 0]51. 0[64. 0] 128, Ojltreatedsurvived| movrt. || |contFol
Fo | 57| 73|79 as 6,750 | 1,400 | 79 u
P30 78 | 85 931 90 7,500 98 &7
5% go | 87 92| 91 |[ 5,850 600 | 90 85 | 19

Tolerance of Wild Flies

Studies on the evaluation of resistance to parathion and DDT in wild
flies are sbtill contimuing. There were nine collections of guavas and kamani
from Maul, Hawaii, amd Calm, Guavas collected from the Hana ard Fahiku, Maui,
areas were very lightly iafested with fruit flles, and parasitiesm was heavy.
There were not emough adult fliss reared Srom thess collisecticms for topieal
teste. False kamani nuts collested from Hama and Imo Valley, Maul, were
heavily infested; however, 80 to 90 percent of the infestation was parasitized
and there were insufficlent fyult fly populations for topical tests.

Flies emsrging fron gusvas and laboratory fliocs were faod sugar and water
for a few days and were tested topiecally with acotone solutlons of DDT and
parathion, In some cages only two concembtrations of imsecticides im duplicate
vore run depending om the gvailable £lies, otherwise ab least thros conesh~
trations wore used end were tested in triplicate. Although the LD5) valuss
may be approrimate im cowo cmges it gavo soms idaa as to the matuvs of
tolorancs of the wild flies %o DIT ard parathion. Topical testa on flies
from two puava eollections from Sacved Falls on Oziw and on flies emer
from guavas sollscted frem the Famokua Coast (tuwo coparato colleetions), Kileusae,
and Kalapana oa Fawali indicated that thess f£iles uere nro more tolerant to
parathion end DDT than the wmexposed loboratory £iles az shown belows

IDsg valuos in pg. insectieide/g.

D, dorsalis reared In gusvas collectsd fxoams Parathion DDT
Hompkua Coagt I, Hawaii 0.4 23
Sacred Falls, Oahu 0:7 33
Laboratory fliea G.5 21
Kilausa, Hawaii S 0.5 21
Hamakua Coasd II, Hawaii . 0.6 25
Kalapana, Hawedd 0.6 20
Laboratory fliss 0.9 16

Protein hydrolysate was withheid from the die’ of these flies to avoid
confusing natural toleramce with that acquired as a resuld of dlet. lbst of
the tests wors made within 2 or 3 days giter amergence. The tests indicate
that the laboratory strain now uvsed asg a control for the selscted DDT and
paratkion strains is ropresentative of normal wild populatlions.
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Iine Project Jog-f~5, Fruib Attractante and Repeliemts. (P, I, Gow
D, H, Hayashi, and L, T, Steimmrcfwby . L. Gow. ?

Comparative Field Tests of Lures

Since olfactometer tests with sucrose were shovwing a significant response
which appeared to be olfactory, it was decided to test whether suerose solu-
tiong exposed in the f£ield and protscisd ageinst fermentatlon with salicylie
acid would be attractive. In Fiseld Experiment 92, white (commereial
gramilated) sugar was ecmpared with raw sugar. Included in' the experiment
was a ray sugar-vinegar-yeast Lformeoniting lure which differsed from the standard
formanting lure in comtaining 20% sugar isstead of the usual 8%, Also
inoluded was a balt comsicting of salicyliec ascid in water at & concentration
of 1 to 1000 such asg was used in the btuwo sugar baits to prevent fermemtation;
aﬁe olfactor screoning tests had indicated some attractivensss for saliéylic
a o

Field &mah Vo, 92
(20%) . {
A Raw sugar (20%) + vinegar {1.3%) + yoast
B White sugar (20%) + sa%gylia aeid ?1/1000)
c Raw sugar (20%) + salicylie acid (1/1000)
D Salieylic aecid (1/2000)
Percent of mean eateh for Iure A
Luvre 14 days | 5-7 dgys | Tnbire week
;1 106.90 100,0 100,0
B 0.8 0.6 0.7
c 3&3 5@9 ) 409
D ] 0. 5 0.6
IS0 5% 33,6 19.5 25,6
ban eatch
Tave A 20,8 66,6 107.6

Appsrently sucrose ig act atizactive at enovgh distance from the trap to
be offective in the field, This experiment alse ghous that salicylic acld
can be used %o prevent fermentatlon in field lures without eoffecting the
aecuracy of the test since it fails to show any attracitlon at a dilution of
1/1000 although this concenmtration proved somewhat gbiractive in the olfactomater.

Field Experiment 93 was to test the effect of preconditioning bacterium
Fo. 14 %o eoy msal befors preparing the SM-1l4 culturs., The gtrain of bacterium
Fo. 14 was earried in shallew 107 soy meal with trensfer to fresh soy meal
medium every week until O such transfers had boen made., A second strain was
cultursd in 10% soy mosl msdium with transfer evory 48 houra until 17 transfers
had boen made, Poth stralns showved iuncrsaszd activily over ths original cule
ture which was maintained on stock culbure agar under refrigeration. No other
change was noted in the straln transforred ab wcekly imtervals, but the strain
transferred at A8-hour intervals lost the ability to produce the red ecolor
characteristic of SH-1{ cultures,
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Si=1/, eultures were prepared from each strain and from the opiginmel -
refrigerated agar enlture by eulturing in teypticass soy broth for 48 hours.
g!;esa R-14, culturss were uged to prepare these lures for Fiold Experiment

Fleld Ezperiment No. 93

Lme :
A Standard.
B S¥=l4. Bacterla from original refrigerated agar culture.
c S¥=14. Bacteria from straln enltured in 10% soy wmeal medium
- with veoekly trauvsfers.
D  SMel4. Bacteria from strain cultured im 10% soy meel mediuvm
with 48-hourly transfers. ‘ .
‘ Porgent of Standard Ince mean galch
lure i~d days <7 days | Fubive wesgk -
A 100.0 100,0 i00,0
B 112,21 89.0 96,1
H " T3.7 59 5 67.5
- D 76,0 52,7 67,2
1SD 5% 28.3 29,6 26,4
Mean catch o
standard urs 5%.9 33.5% 95, 5%

20ne replication had Yo be dropped from tho experiment
during the last half of the week because of bwolen
traps. '

It is aepparent that precorditioning the bacteria in this faghion re-
sulted in decrsaged attractivencss in the SM=14 lures. Sines the preconditioned
strains showed more vigor in the Sl eultures it appears likely that the
decrsase in abtrectivensss of the lures prepared with the preconditionsd
bacteria was dus to increased production ef repsllents which are kmewn to be
present in SM-14 euliures rather than %o decreased production of attractants,

'Qﬁﬁimtive Oifactometer Screening Teale

Following is a swmery of the pesulits of olfactomster sScresning tests. .
No Mediterranean frult £lies were present in the olfactomsiter cage during the 1
pericd vhen these tests wore mode. '

Materiais tested 21 21
Attractants 9 &
Enhancers & 6
Rapellients 0 0
Obscurants 0 &
Ro Effect 8 7
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Results fop the various materlals is presemted in tsble 5.1. The
indices show the ratio of eatches for each material as compared with the
catches in water or in the standard fermenting lure. An index of more than
one indieates atiraction, and an index of less than one indieatss repsllemce,
A dash (-) indicates the differenss was not significant. The msan catech
in vater and mean eateh in Standard Iure for both sexes are shown., Mean
catches in wvater = and in stardard for femles alone are not given.
When the mean catch in water was zero, no ratio could bs calculated, so 4a
such cases the actual msan eateh is glven, if signifieant, ard the value is
marked with an asterlsk (¥#).

If a material is found to b2 atitractive in wabter, it is elasssd as an
attractants if not attrastive in water but atiractive when combined with the
standard Jure, it 18 classed a3 an enbancer, If a material is found to B
ropalient in water, it iz elassed as a repellent, while a m2terial which
ghowed no significant repellence in water btub deereased the catch in the
standard is classed as an obscurant, Where ths water catch is low, 2
material msy sctually ba repellent yst £ail to show a significant differe- .
once from the water eatch, so it is probable that some of the mterials
claosed as obocurants are actually true repsllewnis,

Olfaciemetor Goncan‘ar@tign. Tepts of Matexlals
Peovicusly Feund to be Abipsctive

To date, 636 materigls have boon screened in quantitative olfactometer

testa for D. dorgelis, 238 for D. cucurbilse, and 127 for L. gapilets
Most of these materials were tested ab only one coneentration, O.1% OF

materials, 221 shoved somo atiraction for D. doreails, 72 for D.
i3 and 47 for C. g¢spiinba.

It i3 krown that wost insset atiractants have a psak concontration for
attractivoness with tho atiractionfelling off on either side of ths peak
concentration and poerhaps even becoms repelilent as the consentration is
further inereased, Thore 1s no way of prediehing at what coneenirations an
untosted meterial may be atiractive, and in gereening a lergs mumber of
materials the tims involved in testing each materiel over a rangs of eohe
contrations ip prohibitive, so somo kind of compromise mmet be made in the
matter of concemtration. A eomsiderable mumber of preliminary olfactometer
%ests when this sereening program was fivst undertzken irdicated that to
scroen all mterials at a eoncentration of 0,1F would probably hit somevhers
in the attractive range of concentration of most materials likely teo be use-
ful. in the field, However, it wes wecognized that a material showing only
a slight attraction at 0.1% might bs very atiractive abt some other concen—
tration and that all meteriels ghowing atiraction at this initial concentra=
tion should be rotested over a considersbls rangs of conceuntrations befora
any jdea could be chbaiumsd of their tyue atiractiveness. Rather tham con-
+imually intorrupt our screening program, the purpose of which was to
oliminate the materials which hed no promise at all as atiractants, by melking
concentration tests on atitractents as they appearsd, it was eonsidered
preferable to screen a largs mwber of compounds and then mske eoncentration
toste after a eonsiderable mumber of abtractants had been foumd.

S ikt b UG g

" In November, 1953, wo finished screening all materials whieh we bad
previously collscied for thig purposs, end began mking olfactomater consan-
tration tosts on materials shown to be attractive in scroening tesis,
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Table 5.1 Olfactomoter Screening Testes .

Material

Conce

z.

Acetamnide

Allyl formate

Amyl -chleride

Ethyl aerylats

Ethyl vinyl ethor
Glycerine acetaldehyde
Morpholine

Fhenol

Tannic acid

Dimethyl carbonateo
Ethylene diformate
Mothyl acetate

None
None

Acotyl acetone

1 acotats
Allylomine

Allyl othyl ether
rGlycine
3=Hydroxy-2=butanone
Nitroethane
n-Propyl formate

Acetamide

. 1 acetate
thyl acrylate
Tannic acid

Doous donanliy

3,45 Trimethoxybenzoic aecid

b

0ol
Osl
0.1
0o}
0.1
0.1
0ol
0.1
0.1

0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1

-
0d

0el
0.1
Ol

0.1
0.1
0.1
0.1

L

et oo s et e
CORMED L U

27 | 24,
e 8.0
4 00%17 0
w 'x8.0
406 28:0
- 5.9
16.0 1150
302 | 3.1

1260 F.la?

e o=
©z =
- -
a -
|
- o
L L
< <
an - -3
= =
Py o=
e 2
« o

607
0.3
003
003
0.3
203
1.0
6.7
203

a3
0.3
0:3

6.7 .

940 1372 0.0
15.5 3357 {1.0
3003 93'& 00

20 .0

- 433

B S e R T e S T S AR

1ok
1.3
0.6

1.5 1827
= 3307
= [188.0
- 3307
1.3 188.0
e 130167
- 1280
1.4 182.7
« 3017
1.7 { 137
1.6 13.7
- 88.0
1.5 082.7
= 1337
« 51.0
. 51.0
= 51.0
= (3017
- 13.7
w  [128.0
o ;1,28 =0
- 95,0
1.5 &8 3
1.4 | 79.3
0.7 | 2607
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~ Material

Aconcs ~—R0E

‘ nmPrﬁpyl formate

Acetylacatons

Glycerine acetaldehyde
Methyl acotate

Tepnic acid
,4,S~Trimei:hoawtzenzoic aoid

0ol
0ol
0.1
0ol
0.l
0.1

0el
0ol
001
001
0.1

0ol
0al
0.1
0oL
0.1
0.1
Col

9 0 23 0 ¥

P86 ¢

g 06 ¢ 8 ¢ ¢

1.0
003
0.3
0.0
0.0
0.0

$8 290 8 8¢

1.0
0.0
0«;3

a‘ooBBFO

1.0
1.0
003
0.3
0.0
003
0,0

B 8 0 8 § 0 @

104
1.5

2l

0.7
0.7
06
003

8 8 ¢ 8 8 8

1.5

1.3
260
240
2.6

0.7
0.7
0.8
067

g ¢ 80 ¥

6803
19.3
19.3
6.0
640
6.0

79.3
2647
19.3
26,7
95.0

65.3

1793

737
73.7
26.7
T37 |

1950
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Seven materials indicated as atiractive by screeming tests were rotested
at concentrations of 0,01%, 0.1%, and 1.0%, Flve of these materials were’
again tested at councentrations of 0,01%, 1.0%, and 100% %o £ind whother the
100=fold range or the 10,000-fold range of conecentration would be most
1likely to indicate whether a material deserved Pfurther tasting over a more
limited ramge of consentrations. To obtain the 100% covicentration the test
material wes not combined with the liguid (water or standard lure) in the trap
but was soaled into a cotion plug suspended from the neck of the trap.

Where the material was a solid, it was dissolved in a suitable solvent such

as acatone or other, the eottom plugs theon bsing soaked im the solution, and
the solvent alicwad to evaporaie hefere the pluga were placed in the traps.

The resulis of those eoncembration tests are prasented in table 5,2,

The tests wers made by combining the tost mterial with water and with
the Standard fermenting lure using polyethyleme glyeol 400 monolaurate as
omulsifying agent. In the index columms the values indicated in red were
found to be significant at the 5% level by anslysis of variance. Values
vhieh were not shown to bs significant by statisticel aualysls are prosented
in purple, In soms eusss these values appear to £fall into series iundicating
concentration curves and thus to gain significance from their position in
geries. It was glso thought that presenting such valuss would be useful for
comparing the two concentration rangss over which tosls wore mede. In the
columns labelod “mean water caich® and "mean Standerd esatch® are shown values
for females alone and Sor both sexess Since both D. dorpealis and D. eucurbitae
vere cavght in these tests, resulis are given for both speeies whether or nob
attraction was previonsly ghoun In sercening tests.

In the case of allyl phthalate the tests over both ranges of concentraw
ticn indieate for D. dorgalig an opiimum concentration botween 1% end 100%
with the test over the shoriter range of concentraticns best indieating a
concentration eurve. Resulte for D, gucurbitse showed no significant abtirac-
tﬁon%abut ‘suggeat thet thers may be sowe attraction at concentrations in excess
of 1 ' '

The tests with eivet indicate for D. dorsalis sn optimmm concentration
at some valus in excsss of 1% and again the shorter range of concentratica
provides a clearoy pleture. There iz a suggestion that a lower soncentration
than 0,01% may be abiractive %o D. cugurbilas, bub dus to the low cateh of

flies the results cammot be vegarded as very relisbls,

e

c-Diothoxybenzene is definitely more attraciive to males than to females
but cannot be regarded as a specific male attrectent for D. dorsalis. The
tests indicate an opbimm concsnitration betwsen 1 and 1006% with both FANGLE
of concentration giving a cleayr picture, The material evidently has no

attraction for D. gugurbitac.

Diothyl malonate appears to heve an optimum concentration betwsen 0.1% .
ard 1,0%, with the sherter concentration range giving the better concsatrabtion.
It is possibls that the presence of the 100% concentration in the lemger range
test had an sffect on the parformance of all the lures in this test siaee the
traps are.so close together. This material showed no attracticm for D, :

gucurbitaa,
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- Table 5.2 Olfac‘bometer Concentration Tegdse I lorsa,
S _Indew values in red ars PR S AR

Material | Indess
Congo

. l 00 .'j-l » Q 1“: ° '?
A1yl phthalate 002 {70 | 9:0 |02
0601l 165 | 20 ¢

0.8 | 0.8|2%°7
1000 "a?é’ XY L ET N R

160 | 25| 305 jemd23ll 301 | 1od ga2
© 0.01] 2.8 | 203 | 7°3|{ 2.0 | 1.0| 2617

10 2000737 0.8 | 0.4
Givet (synthetic) 0l | 3:67% 607 [ =88]l 0.7 | 0.7202:0
ocl 1033&' 107 1.0 006 ‘ 0.8 44_8.;0
(3000 | 2.5 | 1.9 | Jlo.o | o8
200 {3201 908 |emel}] 1ok 1c1].2223
0:01] 05 | 0ob [ 6601109 | 0.9]199-7

100 Buf;. ...,v:;z 3.».{:, 390
o=Diethoxybsnzene Ol | 3ok 145 2ol 1. 30 637

0601 | 13 | 203 O3, | 1.3]22203

(100.0 5.0 12007 | ||1.2 | 1.6
1.0 1130 {410 Q23|37 | 2.5]206:0
OaOl 1100 600 loo 101 lol 20503

' 1o0 | G0 § Te3 0.7 067

Diethyl malonate 0ol [ilet | 6-8 mgsﬁ 1.1 1.1@%3%
| ~ 0,01} 1o6 | 12 °31{0.9 | 0.9]37-

Zagog ] zog [ So; Oaj 093

10 | God | 008 |ieZ]j 0.2 | 0-1}2223

0s01] 05 | 007 ] 500l coz | 003 503

1.0 {15.5 )3 1. | 1.0
’ ) Do 2]
Diothyl phthalate 001 |i03 |3 Q19,1 1.,1@&1
tl ph 0601|408 | 502 | #4°3||0.9 | 0.8440-3
mamamunnwcc@aannpea'wnm
100:0 | 3G 3s6 1.2 | 1o1
20 | 30| 30]ge0]l5 | 102 L7007
0.O0L | 18 | Lo7 | 6¢3|] 13 | 1o1[24103
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Table 5«2_ O0lfactometer Concentration Tests. Contld
Dagus dorgalig cont’d

an S Mean |
Material torll Indew i Stde
Coneo th lcatchll Both] Cat
% Q |semes] 9
th : Both
8 sexes_
2,4-Dihydroxybenzal dehyde 1.0 | 3.4 | 3.4 0.5 | 0.6
0ol | 305 | 301 %%&3- 0.8 oas%%fz |
0.01] 3.8 | 3.4 ° 0.8 | 0.8 °
| 2,4=Dinydroxybenzoic acid 10 0.2 |07 |, 0 [l0i8 | 06
0.1 10.8 |1.1 »-%‘-33 0.8 | 0.8] 28l
0.01] 0.7 |06 |[2°% || 0.9 | 0.8 133
‘ o
Allyl phthalate 100 ] 4.0 {8.0 0.8 | 0.8
0l | 4.0 |7.0 ag-e& 0.7 | Qo7 2
0,011 1.0 2.0 |2l 0.7 | 0.7 °3
200.0 | 4008 8¢5 | -~ || 0ot | G5l
1.0 moojn.zeo %% 0ul, | 005 %%3%
0601 ] 2.3% { 4e5 | 2°7 || 0.5 | 0.4
Civet (Synthﬁtic) :..90 1.0 1.0 0.08 Oolv A
0ol {440 |5.0 923 fl0.03 | 0.3 2000
0,01} 2.0 {3.0 |93 0.02 | 0.4 |1707
10040 | 1.00% 1674 oL | 001 .. .
1.0 | 0.004 0.00% 28 |l 0.05 | c.05| 230
0,01 | 3.00%| .00 0:0 [ 0.6 | 0.5 | 220
o=Diethoxybenzense 1.0 [4.0 |3.0 Qad, 0l
w 001 |50 {2.0 |§=3 Hor | 0.5 %%%
0,01 2.0 |20 [+ lo.8 | 0.8 o
1200.0 12.00% 1.5 1. . lowtz 0w | . -
1.0 | 1,009 3.5 gf% 0.2 | 02 ﬁ%f%
0001 2067' 6&0 Ool@ .095
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Table 502 Olfactometer Concentration Tests {cont*d)
Dacus cucurbitee {cont’a)
Yaton | Moan

H&‘kgg PR Ao L .
Index Catch

- |
Congo thi Both
% g Lam 8@ :
Diethyl malonate 10 |5 God | Oob
o3 la0 1,_.,0 m%% 007 | 0.8 %%
0.0 1 3.0 | 2.0 ™ 0.6 0.7 *

Material

100.0 § 1.0% | 3.0 069 | 10| o
1.0 | 00339 1.0 0" 0o5 | Qo5 3%%%

0+01| 00335 140 °M 1.0 | 1007

Diethyl phthalate 1.0 {13.7 0.5 | .61
0ol [3ie 0.5 | 0.5 fged

’ 0603. Gc@ r}aé °
00:0 | 02 | 0u8 s s
1.0 1ol | 1.2 hiBeZ
0601 0.6 | 0.8( 323

2,4-Dihydroxybenzaldehyde 1.0 | 0.8 | 0.9 Ge3 De3

0ol ! Oed | D7 “"“L”Zin 006 0.6 Lm%‘—'ﬂwg;
0001 {’3‘ o{} ) :P}“-;,? BBQ 009 190 4007

2,4~Dihydroxybenzoic eeid 1 1.0 |21.0 0840 056 | 0u7| 4o
ﬁ : : 0ol {17.0 {10 «»-gf-% 0. na8 a;!;%:g
0-0L| 6<0 ! 440 G 4
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With diethyl phthalate an optimum concentration for D, dorsalis at a
.level higher than 1% is imdicated. Again the shorter conceniration range
gives a eclearer picturc. The response of D. cucurbitge to this material was
mch like that of D. dorealis cxeept that it tonds to obscure the attraction
of the standard lure for D. ecucurbitse.

Tests were made only over the shorter eoncemtration range Cor 2,4
dihydroxybenzaldehyde and 2,4-dihydroxybenzole acid. These materials did
not attract D. dorsglip but 2,4-dihydroxybenzaldehyde was attractive for D.
cucurbites with Indication thet the optimm concenmtration is less tham O.01%

It is difficult o drav conclusions as to the relative value of the two
concentration ranges from so fou testz. However, thers 13 some indieation
that the shorter range is safer to use as an initial concentration test for
materials showing promise in screening tests. Uith all traps in a test
grouped as close together ag they must be im ¢lfactomster teshting, it is
vory posaible that the pressnce of itraps reprossnting a 100% concentration
may keep the air in the vieinity of all the treps pretiy well saturated with
the odor of the test material and thus affect the psrformance of all the
traps. It is poseible that for testing high cozcentrations the spot test
techniqus might be advaniagsovsly employed, dilubting the test material for
concentrations lesa than 100% with a mouteal mmderial such as wineral oil.
Cartainly concentrations greater than 10% are rot suiteble for use in glaass
traps in the field, but should be employed im soms sord of poizon feeding
station. Resulls at high concentzations in glass traps cannot bs used to
predict behavior of cuch eoncentrabicas on polson fecdlng stations, sinee a
concentration that would build up to & repsllent lewel in the doed elr space
inside a glaess trap micht be highly atiractive on the wellw-ventilsted surface
of a poison feeding station.

Olfactomater Testis with Suger

In the report for the previous quarier it was reporied under olfactometer
screening tests that sucross et a conceatration of 10% in water im invaginated
glass traps was attractive to all three spocles of Lruit flies. Sucrose was
tested as an attrachtant not in the hepe that it would be useful as a bait bub
in the hope that soms basic information on fruiit fly attractants might be
derived from g study of this material. The vapor pressure of sucrose at room
temperature is too low to bs datermined, and this compound way be regarded as
being practically non-velatile. 4s has besn previously reported, lyophiliza-
tion experimsnts on SMell cultures strongly indlcated that the atiractents
contained therein are so ronevolatils as not to bs digtillsd at room tempera-
tures undsr a prassure of a fraction of millimeter of mercury. This and other
experimental results lead to formulation of the hypothesis that these atirac-
tarts get into the air not by volatilization but by & kinetle process some=
vhat amalogous to what takes place im & steam distillation, water molecules
ovaporating from the surface tending %o knoek the non-volatile molscules of
attractant out of the surface and thon pueh them avay from the vielnity of
the surface ocut into the eir. Uhen a golubion cf sucrose appeared to have
some attraction, it appeared that here we might have a compound that caa be
casily obtained in very pure form and can be detscted by chemical means at
vory low concentrations, and that by working with such & substance it might
be possible to test the walidity of cur hypothesis. Morsover, if sucrese




could be demomstrated to exert an olfactory attraction--the only alternative
explanation for increased catches would be a gustatory response on the part

of flies enterinmg the traps during random movemsntz=»the conclusion tould be
justified that appraciable wolatility is not always a prime necessity in
insect attractants, thus opsning up the whole field of non=volatile organic
compourds to study in thie comnection. It was therefors believsd that it
would ba worth devoting time to studies to determine whether the comparatively
non=volatile sucrose is itself attractive and whether the apparent attractive-
ness as determined by the glass traps 1s truly the resulit of an olfactory
rosponse.

The question immsdiately arcse as to whether the attraction axerted by &
sucrose solution was due to the sucrose or %o an fmpurity. The sucrose used
in the originel test was ordinary commsrciel gramulated sugar which is lmown
to have impuritics presemt in very low concemtration. A&n average figure on
organic non-sugars iu ordinmary granulated sugar obtained from a report of
California and Hawalian Sugar Refinming Corporation, litd., is 0.01%. Confec~
ticwers® A grade sugar, however, is veported to have an average organic none
sugar eontent of about 0.001% cr 1/10 that of the gramulated grade. A test
wag made te compare the two grades of sugar, The test consisted of 3 lures
with 4 traps conteining each lure, These wore lested in the olfactomster 3
times on the same day so that the test contalned 12 replications. Regulis
are shown in Olfactomster Test No. 441, In all olfactomster Tests with sugars,
solutions werse made up just before exposing snd exposure pericds wsre too short
for any appreciable fermentation to develop.

To insure good rospemse to sugar 1t was found necessary 4o witbhold sugar
from the flies in the olfactometer cage for at least 24 hours befors sugar
tosta were made, Durdng the period that the following tests were mede, sugar
vag placed in the cage only over week-onds, and sugar tests were not made until
Tuesday of the following wesk, Some sugar was prosont in the diet of the
flies, howsver, since fruit julcées and tomato sectioms were eontinmucusly
supplied, so thad the diet of the £lies durimg the time these tesis uwere made
vas probably closer to a field dist tham when raw suger was available to them,

Olfactometer Tept No. 441
Lure Materd

A Water. : '
B Uater + 10% sucrose (Confectionsrs® A).
C  Water + 10% sucrose (ordinary gramulated).

©. Toycent of manl.-watex;;.ca'i;eh

Do dog'ﬁalia . V. cum_;b_j‘k&&

Both Both

Iure 2 sexes | R geIes

A 100,06 | 100.0 100, 0 00,0

B 580.5 | 615.5 | €06.7 703, 7

c 639.9 646.6 566,7 611.1
LSD 5% 1031 | 104.8 | 165.6 | 362.2-
eatsh ; 2L.3 41,4 1.3 2.3
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The faet that differsnces betwaon the two grades of sucrose fall far
ghort of significance and that the differences are im opposite: dirsctions
for the two spscies of flies indicates that the two grades ave sgually
attractive. Since the organie monegugar impurities wers approximately tem
times as high in the gramilated as in the confectioners® A it appears quite
unlikely that the attraction in the latier is due to an impurity.

. Two %ests were then made o determine the approﬂmta.iap%imm concen=
trgfion of sucrose. Thess are reportsd as Olfectomster Tests: No. 442 and

Olfactoretor Test No. 442

Iups Vaterisl
A Water,
B Water + 2% sucross.
c Water + 307 sucrose,
D Water + 50% suerocse.
. Percont of mean wator cateh
D, dorsalis - D, cucurbitae
Both ‘ | Bsth
Iure . 8 sozes 2 _86%08
A - 100,0 100,0 100.0 |{. 100.0
B 12,2 U5.5 | £00,0 | 270.0
C 5813 5%0.4 | 2500,0 | 2330,0
D 518.4 | 537.9 | 2250.0 | 1070.0
LSD 5% 83,9 81,2 | 864:0 | 292.6
Msan water ) ' |
cateh - 16,2 33,0 W3] 17
. Olfactometer Test No, 445
_ . 'ﬁ
A Hatsr.
B Uster + 109 sucross.
c Water ¢+ 208 suerose.
D Water + 40% sucrose.
Percount of mean water cateh
__.__2_.@9]3%11 8 | _D. cucurbltae
. Both Both
Iare - 2 _gexes | g gaxes
A - | 100,0 | 300,0 | 100,0 | 100.0 |
B §28,6 | 8990 | 1300,0 | 1292.3 |-
c 1234.,7 | 1330,0 | 2014.3 | 1976.9
D 898,0 | 1036.0 | 1771.4 | 1584.6
13D 5% ° -333.9 402,%7 882,9 709, 8
Msan water : ' :
eateh 8,2 16.7 L2 | 2.7 -

The results of these tests indlcate that tho optimm concentration is

probably in the neighborhocd of 20%.
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The question atill remained as to whether the respomse to sucrose is
olfactory or gustatory. We know that with ordivary glass invaginated traps,
whether of standard size or the small traps used in our olfactometer tosis,
there is some re-smergence of flies, Comparing a material kmown to be
acceptable as food with water in such traps might show an attraction which
vas wholly gustatory, sinece greater re-emsrgence from the water traps than
from the suerose traps whers there was food to kold the flies longer amd
Increase their chances of being drowned might show differences in number of
flies caught, even though an equal mumber of flies entersd both sets of traps.

An attempt was made Yo dotermine vhether the response is clfactory by
suspending spirals of blotiing peper soaled in sucrese solution from the
stoppers of standard glass traps and screening the bdlotting paper spirals se
that flies entering the traps would be urable to contact and taste the solu-
tion. The surface area of the spirals of blotting paper were 28 square
inches, It was found that with no wster in the glass traps practically all
flies entering the traps ra-emerged. UVhen water plus a wetting agent (poly-
ethylens glycol 400 monolouraio) was used in the traps most of the flies
entering ware caught,. The gucrosc traps failed to atiract more flies tham
the traps containing only water, but, if the bypothesis is walid that
evaporating vater is necessary to ceryy the sucrose ocut into the air, this
rosult was not entirely unexpacted. . Water in the blotiing paper
noistensd with sucrose solution could havs been prevented from evaporating
by the water placed in the botitom of the traps to drown the flies. Undmivtedly the
latter mist have satursted the atmosphere in the traps, and the suecross solu-
tions in the moiatoned blotters, having s lowered vapor proasurs due to the
dissolved sugar, vould achually taks up water from the atmosphere within the
trap rather than evaporate. ,

Standard glass traps wore then provided with scresn domes which covered
the trap entrances. IEnch screen doms vas provided with a 1/2-inch hole to
serve as trap snirancs. Obssrvation of such trzps when placsd inm the
olfactometer showsd very 1little re-~cmsrgence of flies. A test was made with
thess traps comparing water with 20% sucrose. The results are shoun as
Olfactometor Test Nu, 456, Another test using the same traps was made which
included 20% sucvose scaked into pieces of sponge pleced in the traps and
golid gramulated sugar placed in the twaps. Results are shown in Olfactometer

Tegt No. 461.
O1factometor Test Ho, 456
Lare Material
A Wator ) Standard size glass traps with enbrance
B Hater + 205 sucrose) Lioles screesned %o 1/2-inch entrances.
Porcent of @ggh@r mean cavch
D dorsalis D, eucurbitae
Both Both
Lure 2 soxes 2 gexes |
A 100.0 160,0 160.0 100.0
B 795.0 | 737.6 | 2385.7 | 2762.4
LSD 5% 208, 5 325.5 1 1817.5 | 222%.4
Water mean ‘
catceh 17,2 40,7 10,5 15,5
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01faetomoter Test Mo, 461

lare Materiel

A Hater. ) .
B 20% sucrose soaked into pleces of spcngeg Traps scrasned {o
c Solid granzlabed sugar © 1/2=inch entranvees.
D 20% sucrose solution

Pere@nt of water mean eatch .

D. c}o'esalﬁ.a D. _cucurbitae |

I - Both Both
9 ssxea 2 gaxes

100.0 | 300,00 | 100,0 | 100.0
1814.3 | 1080,0 | 971.4 | .966.0
1095,9 |[1008.9 | 533.3 522.7

327 | 0245 | 433.3 | 437.6

LD 5% | 8558 | 817.7 | 3346 | 3056

Mean wates
eam : 802 . 15@0 i0. 5 23,5

=
O we %

Test 456 showed the sams order of differsmees for both species as was
noted in previous tesis with fulil-zize trap openings whers no effort was made
to decreage ro-ocmergencs. In Test 461 theore was no liquid siandisg in the
B and C lurs traps to entrap end drown the £iliss, so re-smergencs would
ecortainly be greater from thege traps if it were indeed a Lacter in Getore
mining the size of the caleh. However, these two lures caught mors £lies
than the D lure. These two tests strongly indicate that the attracticnm is
olfactory and not gustatory In mature, The high catch with the so0lid grami=
lated sugar in Test 461 indicates that enough sucrose volatilizes from the
crystalline form to attract flies over a shorb distance., Since the vapor,
preasure of this compound is too emall to ba determined, the amount of aire
borne sucrose actually oncountered by the flies? olfactory receptors must be
extremely small, indicating that the compound iz actuvally exivemely abiractive
in the semse that a vovy low concentzation in the afr is Sufficient to elield
an olfactory response, The fact that 20% sucrose gsoaked into small pleces of
sponge was more atiractive than the sams solution prssent as a peol of liguid
in the traps was probably due to the incressed ares of liquid exposed by the
sponge pleces. This can be iaken as further ogvidence that the sucrose is in
fact carrisd out of tho traps in the aip and that the response is therefore
olfactory. The high regponse to the solid suger indicates that the hypothesis
that ovaporating water playe a major part in causing diffusion of sucrose
molecules into the air may not be walid. However, it should be noted that
the gramiles of solid sugar exposed a much greater surface arsa to the air
than did the 1liquid pools in the traps. It is imposailbls to estimate the
relative surface exposed in the solid sugar traps as compavrsed with the traps
containing pieces of sponge soaked in sucros? sclution,

Olfactometer tests were made with other sugars as compaved to sucross.
The resulis of these tesls are pressnted in table 5.3, The column labsled
"Tndex To water® gives the ratio of the sugar solution cateh to water catch.
The colum lsbeled "Index to sucrose" shows the ratio of sugar soluticn catech
to sucrese cateh. Indices in red were significant by apnalyais of warianee,
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Table 503. Olfactometer Tests with Various Sugars.
: Mean :
water | Index to
| Conee both i Both
Suga® - % Jeexan). 8 \sex _gexes
acus dovgall
o 7051 3.4 0.8
10 | 4005f 49 1.0
10 | 112§ 264 ‘ 0°§
10 1102 Ge7 Q.1
10 ! 3103 191 0-3,
10 | 31e3| L6 Oed -
10 | 26.7] 205 Ce3
10 267 7ok 0.8
10 7@3" 100!{5_- ) 1'{:
Dacusg cuenrhilae
10 3o3' 30 3 ‘ ' 007
10 3:3 | 6.8 » 1,{
10 262 { 547 Os
10 2:2 | 007 0-03
10 | 2.2 | 246 0.2
10 | 2.2 | 6.5 0ol
10 | 1.3 | 7.0 "0:5
10 . 103 1395 193
10 29 1 5.0 00
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The material listed as glycerose was prepared by oxidising glycerol
with hydrogen peroxide according to the method of Witzemamn, J. Ao Co S. 36,
22232234 (1914). The reaction mizture after oxidation was neutralized
with Celo3 to precipitate ferric ions used as catalyst and to ncubralise
any acidg preduced. The result wae a nmixture of glyceraldehyde and die
hydroxy acetone in unlmown ratio and with sn unkoown yield. The reaction
mixture vas diluted to repressnt a 10% original concentration of glycerol
and was undoubtedly less than 10% giycerose. This material was more ativac-
tive than sucmsa t0 D. dorealis but Jess attmctive than sucrcse to D.

With the other sugars the results were much the same for both species.
The results are summarized as follows:

Summary of Sugar Tests

Nﬁa of Chenﬂ.eal
Sugap C_atoms haturs
o Sucrese 12 Aldoseketoss
1, Ap attractive as sucroge d=Levulose 6 Ketose
Maltose iz Aldeze*aldose
o _ g&mbaitros@ 6 Aldoge
2. Iess attractive than suerose d-Galactose 6 Aldeose
' . {(3=drabinoze 5 Aldose
: {GeMannose é Aldose
3, Not attractive (3=Zylose 5 Aldoge
(3=Sorbose 6 Kotose
Glycerose, which was more attractive than the first group to D. dorsalis

and fitted into the gevond group for D. cucurbiige, was nobt included in the
summary sinee it is nob a single mugar. It is o mixture of d- and 1= ,
glyeceraldehydes which are aldotrioses with dibydroxyacetons which is a
ketotrioss. It was thought that the smaller sugar molscuies might be more
volatile and therefore more attractive, Howewer, these results show that
there is no apparent correlatlon of relaviva a‘i;tx*aetivemss with aumber of
earbon atoms in tha’molaeulee, ror with the chemlcal nature of the sugar,

To determine whether caramslisation inercased stitractivenssgs of sucrose
wvhite gramulated suger was caramelized by caubticusly heating in an ewaporating
dish wntil a desp brown color developed. No effort was made %o control the .
degree of saramelization other than depth of color preduced, since such ecomtrol
eould only bs achieved by careful control of temperature and tims, The
caramelized sucroge was tested against both white sugar and raw sugar., Results
ave roported as Test No. 449.

Raw sugar was econsiderably more attractive thanm pure sucrose for both
species. Carsmelization made the sucrose approximaiely as attractive as
the raw sugar for D. dorsalis, bubt did not signifiecantly increase the attraction
of sucrose for DU. cucurbitae. Test No. 450 shows resuiis of a sscond test im
which caramslized rPaw sugar replaces the raw sugar in the prsvious test.



Olfactomotor Test No, 449

fnre , Vaterial
A Tater, .
B Water + sucrose (20%).
c ' Water ¢+ raw sugar (20%).
D Water ¢ caramelized smucrose (20%).
Percont of mean wmter sateh
D, dorgalis D cucurbiﬁaa
Both T Botha
Lure 2 gexnes g ' geRes
A 160.0 100,0 100.0 00,0
B 1850,0 | 2233,3 |1550,0 | 1523.0
¢ | 5425,0 | 7604.8 |5950,0 |.6967.0
D 63917 |7304.8 [1950,0 | 2400,0
15D 5% _ (18413 |1550.0 |1829,5 | 3221.0
Mean water '
e&tf‘:h 40 7.0 0.7 1.0
| O1factometer Tegh No. 450
Iare &t@r;ﬁ
A Water.
B Water ¢+ sucrose {20%).
c Hater *+ cevamslized sucrose (20%).
D Water + cavamsliized raw sugar (20%).
% of moan water catch | Moan water-cateh:] -
D, dopsnlis | D. cucurbitze
Both ~ Poth
Luvre e sexes 2 sazes
3 3100,0 100,0 0,00 0,00
B 662, 5 570.6 | 2,00 4,00
4 &050,0 | 6017.6 23,67 45500
D 9387.5 | 8647.1 21.67 41,33
iSD 5% 1155.8 | 1099.4 P04 10,89
Mean watsr
cateh 2.7 5.7 Ooo O»O

In this test caramslization has gregtly incveassd the atiractlon to
D. cucurbitae asz well as to D. dorgalis. The caramelized raw sugar is
considembly better than the caramelised suerose for D. dorsalis bub nob
for D. cucurbitse. Vhile somewhat inconsistent with respeset to D. gucurbitae
response, vhese two tests show that carameliszation of sugar introduces new
and considerably ore powsrful attractants, and tend to indicate that the
superior atiractiveness of rew sugar to sucross is probably due to impurities
other than caramellzation products produced during the processimg of the
rayw sugaxrs
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Migeellansous Olfactomsf.ar Togte

As usual, olfectometer tests wore made with luwre remments from each
fleld experiment reportsd horein, Results are reported wnder Olfactometer
Tests No. 451 and 454,

Olfactomoter Test No. 451

Yaterigl
Raw sugar (20%) vinggar (1.3%), yeast.
Water + white sugar (30%) + salicylie acid (1/1000).
Water + rav sugar (20%) + sal:.cylic acid (1/1000).,
Water + salicylic aeid {1/1000

(These were the sams lures as uged in Field Ekp‘i‘-o 92,)

unws:ag

Porcont of 4 lure mean catch
D, dorsalis D, cucurbitae
Both “Both
Iuvre L Bex88 e gexes
a 100,60 | 160.0 | 160.0 100,0
B 28,2 29,7 370 | 34.0
c 50,0 52,0 22,2 30,0
D 9,6 8.7 29 _ 8.0
18D 5% 20.6 17,6 | 30.1 | 16,3

A lurs :

mean eateh | 1800 35&3 27,0 50,0

Comparison of uha -regults for D, dorselis with those from Field Experi-
msnt 92 indieate a corsiderable difference in parﬁ‘omm:e of sugars in the
field and olfactometer. It is probable that this is due to distance effact
and that sugars are atiractive only over a range of g few feel.

012actoneter Test No.

Matar

Standaxrd.

SM=1/ bacteria from orlginal refrigerated agar culburs,

SM=-14 bacterie from strain cultursd in 10% soy meal medium with
woekly transfers. _

S¥=14 bacterls from strain cultured in 10% soy meal medium with
48-hourly transfers. , ‘

= OW#E

| Pereent of Standard lure mean cabek

D, dersalis D. cucurbltae

Both Both

Ture e sexen 8 sexes

A 100,0 100.0 100,0 160.0

B 103.6 104.5 | 206.9 192.7

¢ TL.7 T4e3 171.6 163.,0

D 46.7 46,8 | 151,0 | 136.5

ISD 5% 50.2 45,6 76.8 45,9
Mean catch

in gtandard | 130,7 280,0 3450 63,0




, These resulte compare very well with those of Field Experimsnt 93,
indicating that preconditioning of the bacteria to soy mesal resulis in g
poorer lure.

A tegt with methyl eugenol was made inm which only melon flies were
counted to see if this material has any atiraction for malen flies. Results
are shoun ag Olfactomster Test No. 443

Olfactometer Test ‘Noo 443

Lure Material

A Water + cotton plugs suspended from nsek of traps.
B Water + eotton plugs eent«aining 1 drop methyl eugenol,

‘ ) B D eueurbi‘bas
laze Femgle Both sexes |
A 100,0 100.0
B 483,0. 655.6
_Lsb 5% 335.0 296.0
Mean cagch | o
in water L0 1.5

It is indicated that mathyl eugenol does have soms abt traction for both
ssxes of melon flies with more males responding than femsles, However, the
test was rup in the eage comtaining dergelis, and the repid entrance of
dorsalig males into the B trap may have resulted in soms Porced embrance of

cucurbitas.

A test was wade in which variocus coacentrations of clorox wers ussd to
oxidiza SMe-14 lure. A1l concertrations used were sufficient to remove the
. color and objectionable cdor of the lure. Resulbs of this test are presented
as Olfastometer Tesdh No. 462, .

Olfactometer Test No, 462

lars terd
' A SMelds
B SM=ls, + 2% clorax.
8 SM=14 + 3% clorez.
"D SHald + 4% clorom.
E S¥-14 + 5% clorom.
__Percent of A lure mean catch
M*@&&;m&_gm
Ture -2 gozes 2 _8exo8
A 100,0 3100,0 100,0 160.0
B 70,3 65.8 299 29,6
Ik
E %S| 1| 3% 4.0
LSD 5% 1893 2097‘ . 20@5 2398 :
lean ecatch A
[ inAdure | 483 | 883 | 160.7 | 252.3
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Thisg test indicates that even s concentration of 2% clorox resulis in
loss of attractiveness which is somswhat at varisnce with earlier olfactomster
and field tests which irdicated that a concentration of 2% was permissible.
Further study of resulits of oxidation by clorox is indicated.

Iine Projects Teecbet, Tuaelbu?, and I=a<be=8, INACTIVE.





