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SUMMMY

J£s&£LJb§d£bli og 3-°9 coded compounds screened during the qtiarter
os&y psatachioroph3njl propionats and 2,4-Dinitro-6-bipbsnyl acetate produced

mortalities of 8O~43p per cent at application rates of 10 pgo/fly* (The LD-50
of mrathion is G«01 ug«/fly=)

* ■

Additional LD values for D* «SSISES&&£S£ ®s^ £* &&S2&LI& w©r© obtained for several
proprietary insecticides* For ,do£§alis* topical applications of technical
metho3cycl2lor3 DDT, toacaphena,* cSlordSS,. •lindsno* heptachlor* and dea-aton
in acetone yielded respective LD~5G values of 2*1* 1*1* 0*90^ 0o2i?? O0O8,
0o05? asd 0«05 ugo For %cggiJ^itae-_ the comparable ID~50*s ^jere 5»5a. 5«0.-v

1*03 0»683 0o26? 0«09» and GuO2* Deaaton was tiie onl^r compound .in the group
moi»e toxic to cucurbitaQ than to dorsad.!sjshm applied topically« To^a^ieias
Tjas approximately equally tioxic to tho two species and 30 might be rcora useful

in cucurbita® coatrol than D~82 if residual tests produce similar results«

Reaidusd LD»5C valuoe for deposits on glass war© ©stablished for |
and usttable ponder formulations of DDD (Hotfean©) §L9*0 and Ilo5 }ig*/m* )9 of
Perfchane (l>0 and 6*6/ig«/ciae2)5 and cf aeiftosychlor (10*2 iigo for vfettabld
powder onlyp th© effl.ulsifieble being of too low tosd-ci1^- at the dosage xsasd)o
igainst gueffbitae both fomi&aticns of BSD and metho^chlor ©HEalsifiab?^© ware
comi^ratively •aon-toaiic at the concsatratioas tested* Pertbane ^as almost as
toxic to egci2rbi£g& as to^dor^lif-b and like tasaaphen© is ^jort&y of fiold
testing for sggogfedtgg. controls

In still further residaal tests of fornalations the LD-50fs for awthoaychlca?
deposits from suspas^ions^ solutions, and emulsions, uere 10^ 62? and 95pg*
2or dgrpMM&. aad 52,. 26O-, and 280 for jj^fflM3 respectively. LD-5O?s fee
DDT deposits from su&psasions;, solutions^ anc? swijslsiong were 4? 4&5 aad H
vga/p^ for Jo^gaj^siSid 9-. 450, and 70 foi« jsgetg^tg©* LD-50rs for i
deposits fSraa suspensions, solutions and eaulsions \:®i'Q 3.0^ 24? aad 32

for 4o7salis sud 2o3 2539 and 3B5 for Mt

fi©H tests of insecticides* Its fai3.i'^o to produce an adequate crop prevented

its use* H6wevGrs th3 su?vay was completed ia order to provido a record

of infestation fluctuations in a giaava crop in tiis absence of an.y controls

other than biological* Samples of fruit were taken from 12 plots at
matsly weekly intervals for th© 12-H9ek crop saason from Sept*. 4 to JEfovo

inclusive a Seasonal mean infestations for tho 12 separata plots rasagsd

806 to 20o9 larva© par pound of fniit* VTeelsly means of the eosibiaed plots

ranged from a low of 3«3 on Oet«> 14 to a high of 36*3 on Sept* 9 £equteil©nt
to from 20 to 85 parent of the individual fruits isifsstad* The per^sont
parasitism (based on emergence) r&nged from 39«0 to 76*9 on tha different
saopl© dates with no correlation evident between t*i@ infestation iades m&

percent jarasitisation* NeiSfcsr v.as th©re any correlation between iafestatioa

andl fruit abundance*



Evidence reported previously indicated that dieldrin sprays (as well as
ehlordane and aldrin) reduced the percentage of emergence of oriental fnait

flies from pupae and the percent of parasites in the emerged material*
Further studies on guava have indicated that dieldrin sprays may give a

substantial control of larvae already present in guava fruit at the time

of their application and that the sprays may increase mortality in mature

larvae after they leave the fruit", but before pupation* The dieldrin sprays
also reduced total emergence from pupa© and the percentage of parasites that
were able to ©mergoo The dieldriu sprays had no depressive effect on the

total percentage of parasitisation vihQn the sprayed trees ware immediately
adjacent to uaspcrayed areas* When dead pupae from dieldrin-sprayed teaits

ware dissected I&ers was a Mgbsr percentage of parasites in them than in
pupae f^om unsprayed fruits© This was true irven in fruit picked as oar2y
as 1 hour after the spray application if the fruit is held until the eggs

and larvae hatch sad as*© eXloiiod. to

In farther tests of ths residual effectiveness of deposits on

guava foliage that was brought into the laboratory and placed in a cage, with
flies9 Xladtes» ©smlsionjg and suspsasionns applied at rates of 0«5 to 1«>5

Xb* toxicant per 100 gal. were of little val'os by the third day aftej? spa?ay~

ingo Dieldrin 50 $P and DDT 50 WP at rates of 1*5 asud 3«0 lb» tcxieaat

100 gal*,* respectively* performed wall againsfc both ^rg&Jlg and
t liti Slifibl dil

g,* py* p g ^g&Jg

up to 3 or more we©ks after th© applicatioa« Smvilsifiabl© dieldrin

w©re non-toxie after 3 days^ Witii both dioldrin aad SDT -wettabl©
the Io5 end 3«0 Ibo application rates *«sre far more effective than rates

of 1/3 as siucho For example 0«5 lb» d:Loldrin produced mortalities of .d

of 50 $BT&mt or more for o&Iy A days ifheggac 1*5 lb« rsniained that effoetivo

for 16 days* DDf at 1 Ibo x-ias 50 percent/more effective for 5 deys T^iereas

3 Ib* produced 50 percent mortalities for 24-

The effectiveness of demeton (Sysocs 23 Sm*) against ggrj§ll§ l©?vae insid©

guava fruit was etiidiQcl further at an applieatioj* i*at© of 3 Ibo per 100 gal«

(6 Ibo per acr©)« Cue hundred orrisnt&L fruit fly ©ggs ware applied 'k> tha

cut ends of ezch rips i"ru:lt 3r®moved periodically after the spray application*

She treatment reduced the mean number of larvae (aliva in th© fruit 6 days

during the pezdod from 14 te 71 days after spraying <> The treatment x&s still

more than 80 percent effective at tiis end of ?S days*

Testi3 with fruits that were bagger} while spraying was in progress Indicated

that 2 or more days we>re required for the to;rice>.nt to reach effective levels

In fruits not receiving direct applications but tha effective period in theao

bagged fruits uas greatly shortened (to about 30 days) pr©sumab3y because of
exclusion of toxicaat froiii the surface of th© ixamature fruit and steins at

time of spraying* This indicates a used for tfoorotsgfa coverage* When 14

grams demeton per S»ft« gua-sra tree was applied to ths trunks only, escellont

cont3?ol T2&S olyfeained in ffcuit ripening during th© period from 12 to 69 days
aftec treatment* Applications to the bark of si&gle branches gave control
only in the fruit on those brandies, thar© being no tranalocation to oth®^

parts of tbe trees o The application of concentrates to the trunk was less

effective than when ths sams quantity of systemic toxicant was applied in

a dilute spray to the whole tree*



N

In further bait^spray development studies involidng the tray technique

small gusva, trees in a well replicated sat lap,* the highest rat© of

per pound of poisoned yeast lnydro^ysate applied, i^aa 1*4 xaillion

g in 5 days after feFBaianenfc. Cb
i in these tests

tests nith a dry«-ax$3c pazja-s!i5.on~mrtialXy toydrolyssd yeast protein

fomi&ation indicated that it was some^&at less effective than ths fresh

tank mte» When compared on an equal solids basis a liquid yeast Ibydrolysat©

(42«8$ solids) from Nutritional 31o Chemicals raas not significantly *»»©
effective than their finis&scH d2?y ^©ast hydrolysatso Additional tests -with

sugar. coaMrmed to indicate that its inclusion in the protein hydljt

parathion (or malathion) foraroXas y®,a deleterious tto the attraction of
SSSSSst&SSL* Althoiigh carataelisation of rew and granulated sugare impsro^Bd

the'dLr^perfosiaanee in liqidcl baits it bad ess s^erse effeet on the attraction
of sugar-oproteiii-oSsiseetielde deposits on fol2&g8» D:laz-iiioii and chlorthlon

much -less effective isa yeast Iiydrolysate sprats than i'?as pamthion*

spray appllcatioxss at weok^f intervals of partially' hydrol^raed

protein 1*5 lb« ancl mlathiosi 25 UP5 3 lb» la 120 gallons of \mt®v par
were mad© In a 1/3 aci^e plaatisg of 2>ass:i.on $&}£$„ $to&g~8Bv&a

of t!i© ismsatwi'© fruit and 6B psrcont of laatTas'ing fruit fed been s'bung'

^SS^!*Mi an^ &2igS£i&§§& pEPSor- to -<aq-3 first spray application© Stung
fruiii declined"!© aero within 4 w©oks aM ns-v^r eKceoSed 1»5 pareant
after*. The pereentago of stung fflfiturla.1; fruit dimiaiLsfesd more slowly aa

the ^ured iostature fruit siperoecl but after a steady declijni©5 reached a low

of 0o8 psroexXu aflsor 10 i-seeks and siqvox* <3Kcset3efi 3 percent during th® raaalsdas1 •

©f fcfca fruiting period mare than 50 d^s aftes1 the last aps'ayw The area 'was

subject to a constant heav;f iaflis: of fXl©s from adjacont areas* Estimates

of total fly IdJ.1 based on dead flies Je 20 sat&vpld Ikxsss 'indicated that the
per^iere rat© during the ustek after ©ach spre^1 started at 39*000 Jog^lig

and 21*000 .@£3S!&M&§» ranged as low as 900 and 450 respactive]!y and totalled

slightly more tlian 200^000 durisag the 12-wsak period* M&lathion deposits

on f^?uit avenged 3®0 PH4 on the clay of spraying^ lol PH-i 24 hours lat©i??

0o6 PEW on the seeosid dayff and 0»l PPM on th© sistho Lar^sras rarely jaat'O2?e

in passion fnait bat th© o^dpsncfoires often eauee dofonaecL or sbxi^rsled fruit aadl
rednesed set*

t survey of i&feBtfttioas in the Hamalraa Coast gaJ.ehes

in tl\e 1952-1953 sastfcgrl ©•ag.3iiol-G-2200S control ©3Ep32*iisent indica-tefi average
infestations at t3bs 5 elevations :?:oqh 300 to 1900 I'aek of 15ol larva-s par
pound in *\h® foriBor treated area aad 15»6 in the controls? 0a© 3?sar earlier
while the esperiaQnt -uas in ops2*a'i;ion infestations at 700* 1100., 1500« assd

1900 feet nor© 65^ 75? 91> aiid 100 peree-ant laqs in tho treated thaa .ia the

control areas* The current survey ^ias aud© ^.ta Novsciber sear the pealc of

fruit production for the fall ero}>* Tho results iaclicata that tfca area

used for the expsrimsnt was neithor more nor- less fa*rorably sitmated

respc3ct to oriental fruit fly attack thaa those areas used as controls*

A comparison of fly eatehss made by bait, stations in th& Ml&vm. area,

suggests tlaat as few as 3 poison-li2.it stations treated monthly \dth 35

methyl eugeno&»G«22008 solution "jould ba as effective i& rsmoving Kal©

from a 120»acre area as &ould 19 suoh stations* th® 3 stations ia 120

approsliaate the station density used in the '6~square< iiile Hamaki®. Coast



Line Project I«a~6~4o After 18 generations of selection tgr exposure to

parathion in the adult or larval stages no evidence of any acquired toler

ance to this tosieaat was obtained* figggalig exposed to DDT in the larval
medium for 15 generations acquired a tolerance to topical applications of

DDT of 30 times that of the laboratory straia* gorsaJ4g exposed to DBS

residues in the adult stage only for 31 generations showed no appreciable
increase in the 5~foXd tolerance to topical applications of DDT observed

as early as the 10th generation*

Topical tests with. DDT and parathlon on flieis reared from giaava on

from 3 widely separate guava areas on Hamii indicated that the nativo

th© untreated laboratory flies did not differ in their tolerance to these

insecticidesp

Line Project I-*a~6~5<> Field tests x-jith solutions of whit© and ess?

protsctedTrom fensentation with salicylic aeid failed to shoiu significant

fruit fly catches for either sugar» SM«14 Xur© cultured with strains of
bacterium No« 14. which had been preconditioned to soy meal culture wesr-e

significantly poorer in the field tfcan -*as SM~L4 cultured with baetasyiiaa

Wo* 14. ^iich had not been pe»ecorjditionsd© •

Of 21 materials screened in quas.titatiTS olfactometar tests* 9 ^?&re found

to bo attractaats and 4. onhanesrs for Do ^grgaj^g ^fhile U v&s® attracfeants

sad 6 enhancers for 5* fijfffiffibit^o NonrepQllents appeared for either

In olfactosBster concentration tests two ranges of concentrations were comparad

as possible bases for concentration tests of materials previously shoi$a to

be attractive in gereening tasts* Sevan such materials ^fsre sub^iacted %o

concentration tests * For D* cucurbitae allyl phthaLate^ civet3 dlethosyv"

benssE© and diethyl phthaljate all appvsarsd to have optiniias concentrations

in ®2t:ccss of l«0^ Hhile dietbyl azaloaats appears to have an optinom ecaeea-
tration botwean 0»l^s axad 1*0%« For P» cucarbitg© sm optimtssi concentration

in oscess of ls.0^ tjas iindicated for diethyl pht5ialQte., wad less "Jvhan 0*01%

for

Olzfectoinetsr tests uith sugars showed that the attraction of sucrose in the?

found to b© in the oeigfeborhood of 20%• Other sugar found to ba as

attractive as sucrose -was levuloss and maltose^ while de^tross9 g&laciose

and arabinose were less attractivo* Ifeanose^ sylcse and. sorboae \rere not

attractive at all© There was no correlation hetiveen sise of sugar noleeule

or the chemical nature of the sugar and attractiveness* Carazsel^satiofi

increased attractiveness of both raw and whit© sugar*

In a test, of various concentrations of GXorox to treat SM«-14. lore to remov©

objectionable odors there isas soais loss of attractiveness with c<mc9ntra-»

tions of Clorox as low as 2«0#«



WORK PROJECT I-a-6* Chemical Control - Loren F* Steiner, Project Leate?«

Line Project, kya-fl-l*. gg^liaiaary Lfiborato^y Testing of Insecticides for
jA^ r" (J'T^nTHllfl Mo F^JiiQotos X.» Fo Steiner

j3cre®nin% Tests ogjSojgjL Compotssda (Kaiaesy
By I* Koiser

g this quarter 109 coded compounds from the Division of Insecticide

Investigations were tasted topically and th© results are listed in table

1«1« Two ccaEpoBnda, 254^initro~6^is&eaylyl acetate aad peataehloroplisnyl

propionate* gaire mortalities of S5 and 00 percent* respectively* Howots3?9
these vjere tested at the us&al screening concentration of 10 mierograms of
compound par fly* DDT gave a mortality of 60 percent at 1 mierogsaa tos&eaa*

per" fly and parathlon (pzwious st<zdies) gave 50 par-cent average mortality
from 1/lOOth iTdcrograa toxicant per fl^r* Dosage mortality curves will b© run

■with tfee above tiao coded

isgr I* Ifeisor

series of tests uas sad© during this qoart©y to

laboratory conditions^ t&e coinparati'U'e tosicitios of differoat pro«»

py compounds -feo adult ^» ^osialla aad ^« £2^S3^3rME ^©^ a controlled
laboratory diot* These sti^iies Hill b© conSinusd rantil accurate LD v&tem&

hau© b8©n establigliad fox* all promising proprietary compounds ia all

available fornralations* 14ost \mz® initially compared at 1 or 2 standard
dosage levels against g« gpgg&l&ft only« Table 1»2 lists the results with

chlordane sad h©ptaeh3,oV tested topiealljo In th© first test9 it t*as not
possible to arriv© at an adequate carve for J)* dorsalia tilth ehlordan©^

and the entire test was repeated* HQptaehloF9 at the 50 pes£pont lsr??©l is
appsrosdicately 5 tisseg as toxic against D© ^ggitali® as is chlordane^ about

one-fifth as -*ioxic as parathion, osd twenty t^es as toscie as DDf« Ghlo3?~

dans is about 3 times as tootle against D* do^^Jl§ as compared with D«
cuci3rbitaefl and iisptachlor at least tvrico as toxic at tho 50 psresat lemU

Tfeeso two €sxp02?5j!isiit3 wers conducted using ^is^Mfee that differed gs?eatly

in Height* Tho Eaaallez' flies (90 par gram) ia tsst 2 Isad su^stantiaUy loHtex*
LD-valt'Bs "than the largei' flies (49 pss1 grsm) in test 1 on a par-fay basis
bat the reverse was true ulth one excoptioa vbesi eaJ.cti3.at3d on a "^sight bssis

*3 p^egants the data from topical tests where lltidan© and demeton

^ wore compared -with DDT* At tlia 50 percent l©velff lisdane ia ap~

pros::liDate3^r 10 tines as toxic against D« gg£^li§ as is BDT* Sjstox is about.

15 tines as tosdc as BE? against &. ^§^§0 Against D» ^S£iS9 h
the resiaits show more coatrasto Lindane is again 10 times as toxic as

at the 50 percent leirel, but ^srsto3E is about 100 tispos as toxic as DD1?

fi* iglffiSlsU^*1 ^his is due to the fact that both DDT asd lindan© ar© onlj

one-third §s toxic agaiast fi.>:.igSgS2SKfeaSi s0 ag&isst J2° dta^8 dril
is fcyic© as tosieo To datos ^stoz is the only iasectioide tsated ^jhieh is

apppeeiab3^r more toxic agaiast D« e|jg^^^§© tfcan against li H

parathioa and jcoalathion aje at least as toxic to fi



Table l©le«»CoinparatlTO toxieity of DD5? and coded compotaids from
of Insecticide Investigations against adult jD« ^

applied ss a topical treatment3af

Division

E

Per cent !

mortally!
after

Poz» cent

hOlT£|

S

Per cent Pep

3629

363©

3634

3645
6

3647
3648
3667

3669

3672

3674-
3675
3677

3679

15
18

10

3.5
10

23
13
5

10

20

15

15
10

s

38
23

10

as
13
13
20

30

23

5

3

3

3690

3691
3702

3703
3704

3770

3771
3772

3773
377/,

3775
3776

3777

3773

3730

3781

3786

3788

3789
3792.

3795

3845

0

0

0

5
0

0

0

0

0

0

3
0

3
0

13
10

5

3
8

13
0

3
3

3862
3865

3892

3913
3915
39201

3922

4145

4149
4150

4206

4-24.0

4242

4243
4244
4245

4246
4249
4250

4253
4254

85

5
0

33

5
0

3
5
0

0

5

5
0

3
0

13
10

3D

15

5

13
10

8

4255
4256

4257

4258

4259
4260

4261

4263
4264
4266

4267
4268
4298

4299
4300

4301
4302

4304
4306

430?

4309
4310

4311
43X2

4313

3
5

20

0

3.0

8

10

5
15
0

0

0

0

5
0

0

5
0

0

3

3
3
0

5

3

Each mortality listed is average of 2 cages, 20 flies psr cage, or 40 Do

^ors^Jsig mixed sees, tested ^itli each mterial* Coded compounds w©3?e tested

at 10 micrograms compound pay fly snd DDT at 1 raicrogram toxicant par £3^r ia

1 microlitar acstono soliitiofc* Lisacfcs labosutory-rearedj fed $®&&t proi&ta

h^ydrolysat© since

No food or water during 24-&QU2' holding period-

tests o

ustial procedias1© in topical



Table !«2«*^mpa3safci*ff8 toxieity of chlordane and haptachlog
flies wben tested as a topical treatment.

adult

i Method of

<iaseetie2$e

a* a,

Sgil

1

2

gram of

1

2

IbJki^Ml*

0«25

OLf?«2

jhlor

0«042

0o05

K» •» 4» tJ»

2«S

3e0

neiajaaM«cw«iMi»savi»i

Ghlo:c«»

O*fe

52«1

Bepta«»

0*15

GoH.

•» *» B5» 4J

9o9

6*7

,MI^^4

.^^^

1*00

O068

«« m «a> «n

49*0

61*3

0«25

0o09

«> ot» «a>

12 o'j

Sol

2«75

l-9fi

1%*B

175.7

0*62

<o «ai a» idM <»

30 <4

3630

'r"i*niTn*wrgTirrirTiiryftrtf'wiit^ ■^■Mtirt'4Tfg^)r*TMfrrTT*TTTT?T^*e^rn*f*riiTnTiiniTwtnrii>iiiLiro i in^TiiT^TTmiTiPiTTirirTrTrTWTnrrnri^TTiiirTrTTrrTiTi immi i i m itti rirrr

For test msnbsr 1 each ffl is listed based on mortality e*22??7©s of 6 d

20 flies of each species (2 cag©s««»20 fliea per cags} at each dogag©
or a total of 240 flies of each species treated topically ^ith each
secticidlQo For test number Z9 each LD listed is based on mortality

of 6 dosages for D »«J^g§M^? £B^ ^ dosa§®s ^or £* ^ffl£^
(2 cag©s«-»20 £13.98 psF'ca^T as ia teat lo ^ha 1^760 fli©B (2 pF'ca^T as ia teat lo ^ ^

with 1 microliter proper acetous solution per fly

sd.^ feel yeast protein hTrdrolysat© sine© adult

Technical 100 perc©afc mtsrisls tested*



T&ble lo>»»Compayati^e toxioity of Djy29 3.£nSa£i9^ and deaston (Systec) against adult fsmt £liog when tested
as a topical treatment<>2/

Ifethod of

Mierograms Inseeti-

fly

Mierograans insecti*

eids pox* gram of

fly

D* doa?sails
II lifc'f* i i in* I i iiiiiiif iiiwi.i jiji a it JU ii i "t mil ' |i n ■■ i i nil 11 *.fc.-«r

XB-50 1
DDSi LiExdane] Dssiato^ DDT

eueurlbit

0.1A0 0,057

0«0A6 2*1
>V>r tZ* -f-> V* { >.< »f*

7

0*50 | 0*22

0*32 ] 0*15

li-60

.52--a 33 «2

> «:*2*8

T.4vv:^vuij r3/r-MV^-5rvri-> new i*^ln^«

0*28

22.4.

l. 11.»

gia.5 1,10. 0,073

2*6

i.QQQ*0

79f*

88*0

Sfeoh LD listed based on mortality cis?V35~oir5"dQskg5"" levels^ 20 Hies of"each species :(2 c&ges~~20 flies pss?
cage) at each dosage level,, or a total of 240 flies of each spscies treated topically vith each insecticide*
The 2400 flies (treated individually with 1 microliter propor aoBtoim solution per fly thorass) w-ero labora^

fed y^.st proteia l^dxolysate since adult emss'gence* Different species Icept in separate cages o

iaaecticides 100 pey cent technics! except SystoiS 23 ^°



Another series of topical tests .were conducted in which teaphene and

xjere compared with DKC« The results ara summarized in table 1*4« Against

Do &&£M§Qi&&> DJ^ aas* tox&pihene have about the same toxieity9 while rnQthox^
is 1/2 as tosie* Against D* jS2SU£iki&S> however, both DDT sod mstho3$yohlo2?
are about 1/5 as tosic as toxaphene at the 50 percent level* At the 95 percent
level, DDT is 1/7 and Eetho^chXor 2/12 as toxic as toxaphene* Toxapfene may,
therefore,, be far more useful than DDT in cucurbiftaa, control than hitherto sus~
r>eeted if residual tests perform similarly* Toxaphsne has not been given much
consideration in our work on £g£galjg because early in these Investigation©

it showed no advantage oirer DDT«

Topical tests9 comparing Perthano and Rothsnoj were completed for D*

and elready reported* During this quartar these compounds were tested residually
in the laboratory and the results are listed in table X<»5» The v,j3ttable powders

were more toxie than their corresponding emulsions $ against J)* ^ojeaajaigg and
Pertfcane was mors tosd.c than Rothsne against this species* Against D« gajgHBsr
bltae Perthan© uettable powcler showed appapoxiinate^ the same toxicity as agatost

As compared to the LD~f?Q for W£ wstts.blQ pother (3»0 and 7«»5 pgv/tm** for

Ferthsno ©aiulsifiable, hoissver, ^jith EB~50b of 13 »0 and IS^O for the two species
may bs comparod with previcizsly established vs,lu3s for DDT-Sdip of 14°0 and

1000»0« Perthan® emtleifiable as tisll && the nettabl© powder shoul£l» there
fore 9 b© testssd in melon fly control esporimsats* No curves tsere possible wi.th

methcqjychlop esnalsion against £♦ gorgsjlsi* althoi^gh the wettable poiader at tfce
san© concentration of taclcaat sbotvad icortalities. appro3t5jjat©2y "fehe saia© as those
caused *$• Rothane» &Lso9 no cxsroes xsore possibla ^Ath Rothane e^milsion or
suspension against D» ej^^Mi^? elthoTjgh the sarna concentrations were adequate
againstJ)« dorsaliaT Hierefora^'detailed testa were set up to stidy the effect
of fomulation on toxicity9 emd the differential effectiveness against the two

species tested* In ifee first such test (table 1«6) Sothema solution9 emulsion
and suspension v&vq studied* The results show that Hothan® emulsion and solu

tion ar© 5 to 7 t^mes as toxic against J> ^S ]hM& * *& ^
percent levels At the 95 percent l®vel? they ar© 12 to 20 tines as t©3d.e»

Deposits from the Rothane eusponsion ar® 2 to 3 tisss as toxic against Do

at the 50 percent levels as compared with these from solutions a^d emulsions

aad 6 to 7 times as toxic e,t the 95 percent Is^el© No cur^e was possible d

£° SSS3*£bi&§& as the hoavy deposits from the higher susponeion deposits necessary

^ith this spoci&s caused repellent aetionj, and mortalities actually deereasec:*
See table 3.»6 footnotes 3 end />•

Table Xo? sboHS Joho resist0 of a similar* but iadepondsni tss^fe «Ath

ehlor* %e susponsion deposits from the vottable pois?d©r wore 6 to 9 ti&®& a©
tos3.c against JD«» S°J^g^la {?s were the e&i&sion or solution*• Approxiisately the
same relationship* held with D* cgcu^itgQ9 bivb sethos^chlos? was only 1/2 to
1/3 as tosric against this spscies as it v&& to V* Xi



Table l«4o«»Coag>artstlv© to^cieit^r of EQ?? tosBphenofl and sasthec^chlo? against adult fralt flies when tested

as a topical 3/

Method

of

evaluation

Micrograias inseet£«*

cide per fXy

Mierograms insectl«>

eld© per gram of

fly

Ft)r- eeat aortallt

D. <3orsalls

LB*»gO

DDT

Icl

73,0

0s9

..0

MsthioKy*0*
otJuLox*

1SO4O

DDT

4.3

300.0 280,0

ohlor

8o5

92? 24 hears
B* cnc*os*b5.tae

5*0

335.0

LD-50

plians

:uo

72,0 360,0 ]

i

LD-95

DDT

21,0

J65Q.O

Si

3.0

ao,o

37c 5

1/ Each U) listed based oa xoortaliigr ctar-?9s of 6 dosaga levels^ 20 files of osch species (2 cages««^20 fli©s
pep cage) at ©aeh dosage levels or a total of 240 SHob of each spseios t?@atsd top£caLl3r vith each inoecti«
eid©o The 1440 flies (treated i^lvl&v&llj with on© Mcroliter pzop&r- ao©ton© solution psa? fly thoxm)

laboratosy reared^ fed 3?Bast protein issrdroljsats @5jice ©i^rgeBes* All inEsaoticides 100 ps? cent

) Different apeeios kopt in ssparate cagea.



Table

,74-

toaeieity of Boihane* Perthane* as

as a laboratory residual traatesst on glass*£

against adult f£uit flies **hen

Formulae

tien<2/

Esolsi-

fiable

Wottabl©

powJsr

RotKan©

19,0

11,5

' LD»50

Psrtbaal

13o0

6.6

y&c£Qg?maa inseoticide

Do doz'salis

MetiHOfSST111*

olilox*

.v

10,2

Rothan©

125.0

11^95

Perthans

65,0

per sqtmi

chlor

.4/

32,0

S3 centimeter of £

I&»50

Rothan®

18,0

6,7

flass surface S^
Do cucurbitas

ehlos*

.u

22,0

ID-95

Rothans

-4/

.4/

Perthass

85.0

16.2

Chios'

= 4/

72,0

1/ Each SD listed based on mortality curves of 5 dosage larsrelsp 100 files of each spscies (2 patri. dish cages«~
50 flios per eag©) at each dosag© le^ol^ or a total of 500 flies of saeh speeios for each insecticicle foj?raula
tion test®d0 Tho 6000 fli©s tested x^oro laboratory reared, fed y^st pyotein hy&?o!ysat® since adult eanergen

2/ Sugar watar on dental 3?oll available to flies fox* entire 24^our holdiag period* Diff©r®at species kept in
separate cagQSo Two silo ps*op®r ooncontratioa water eusilsios or suspension per 100 nimo petri dish0 Iteposits

24 hoiars old before isstroduotion of flieso

1/ All vettaUbd parders 50 per cest» Hotlmn© asd jas'bho^ehlor 25 p@r ©@nt ©rnialsifiebles P9rthari9*«»50 per sent
emulsifiabl®«

y taeffGctual at dosages tested (0o9«25*5^age tosicaaVsq^t^ centimeter glass



lo6«»Comparativ© toxieity of Bothsne in different formulations against. ,
adult fruit flies when tested as a laboratory residual treatmentJ

Emulsion

Solution

^—

aefiioide rer sal
; m-5®

aw

10oO^

200*0

12S*0

aas?e oaatiiBster of feii^jg^^^

Bo dors^li©

153^0

2300«0

3000*0

oa

3/ ID values ©adi determined from 7 dosage Ig-vqIs^ 3 ^plicate cag63,

sp©ei9sff 30 £Bjagfe3Jgga or 50 d^ggiJg, per replicate^ flies

held on standard pzrotein !3^drol^aat«9«sug£jr^?at©3? diet after

water alon© during the 24°&(H23P exjcpos^sra p©r5jodo . ■

j/ Solutioa««»25 per eent esaa^ifiab?.© eoasaereiaL stock solution diltated
©naalsion«»«25 per cent omalsifiaj>le cosM©reial stock solution diluted

ponder suspsndsd

6S

32., 63., 127ff 256ff and 509 micrograms toadLeant
e©ntizn©t©r of glass surface» Osib Jnsidred percent mortali% w&&

never achie^sdj, and the eosparafolmly hsavy deposits at th© highest levels

tested wsre repellent to some extent*

zaoptalitisB- averaged 9j. 27, 35$ i*L9 29$ 3&? and 30
for 85 16? 3^^ 63.* 127^ 25^$ sjxL 509

re eentxaeter of glass s'<2rface» Fifty peresnt mortality itias netrar

i h it l

q y

acbi©ir©d and the ccaiparati^^ly Staauy.. deposits at th© highest lamls tested

were repsllent to soeq



Table l*7o~»Comparativa toxicity of methoxyehlor 'in different fom&afcioos

against adult fruit flies tahen tested as a laboratory reesidual

treatment*3/

hold

3/ Each LD Hated hasod on mortality eurroe of 5 dosage levels^ 90~15Q
flies of ea&h species (3 pstri dish eag©s-*«30 to 50 flies per
tested with each methosyehlor formulation at each dosage Itm

5,760 flies tested x^era laboratory-reared* fed yeast protein

sat3 since adult ©meygeno©*

g/ Sugar water on dental roll available to fliss for entire
ing period • Different spades &ept in separate cages •■

2/ Saiulsifiable diluted :<}ith water- Wettable powder suspended in t-sa*
Solution x-ifas of technical metho^ychlor dissolved in zt^lextBo Two n

liters proper concentration ezsolsion^ suspension o? solution pipetted
into 100 ndlliaaster pstri dish* Deposits 24 hours old before intro

duction of flieso

V



Io8 lists the results of a similar, but independent^ test with
DDT* Against D* cjorgajj^ and at the 50 percent level* the ^ettabl© ponder is

approximately U times as effective as the emulsion and 12 times as effective

as the solution* At th© 95 percent level, th© wettable pomler is B times as

effective as the emulsion and 50 t&ms as effective as the solution*

DDT suspension from yettabl© pou&er is only tuieo as tosc&e against g.

jialig, as compared with £• cue^rforMffff. at the 50 percent level, it is^lO times
as toxic at the 95 percent level • DDT ezaulsion is 70 tiaas as tosie against

£• J°^S§ilJl as comjared with D* ct^^^t^ and the solution only 6 tim&s as
toacie at the 50 percent IgtjbIo As mentioned aboveP these tests will b© con
tinued to include most of th© promising proprietary compotrnds* ?he results to
date, honever^ siiggest graphically the marked differences in. tosieity of

different foi'BEalations of the same insecticide m& against closely related

species fereatsd Mentically*

Table JU&e Comiparativ© toxicity of DDT in different formulations against „ ,
adult fruit flies \$h®n tested as a laboratory residual treatsent««/

Formulati ^

Solution

Emulsion

Suspension

Jlicragraros ins©6tic^j3© ise^ qqmm centirnQtep' of slass svzS&m

U)«50

D« dorsalis

3^75

D» tsacurbita©

300*0

1000*0

7*50

D« dcirsali^'

•70 «G

Do cucui?b£ta®

lOOoO

3/ Each 3JD listed based on mortality cisrees of 7 dosage levels, 90-15) flies
of each species (3 pstri dish cages—^-30 to 50 fXies par cage) tested with
eadi DDT foremlation at each dosag© Xe^ol* l£he 1,920 flies tasted ttf©re

laboratory reared, fed yeast ps'otsin i'jydroSy.gate since adult <amerg©n^«

g/ Sugar vator on dental roll available to flies for satire 24-hou.r holding
period* Different apecies kept in separate cagea* •

j/ Solution-^tachidbal isaterial dissolved in syloaaj eszulsion-^coiiaaareial S5
percent product diluted xd.th liters suspongion««»50 psreont wettabl© pomle

susj^aiSed in water* Two railliHters proper concentration snmlsion^ sus«»

pension or solution pipstted into 100 Hdl3-ia>etar petri dish* J3apos:lts 24

hours old before introduction of flies*



Line PfroJecft X-ft-6-.?o Field Testing of InsecMcMejgLXor Fruit FLv Control

(Lo F* Steiaer* Ko Ohinata, I« K©ise?j, R« K« S« Leo, R* No K&aoshita<, Jo Ro

* M« Fujimoto)

The ^ild guava area above Tripler Army Hospital comprising about 25 acres
of scrub trees made accessible by bulMogefi trails has not boras a guava crop

suifcabl© for field tests since 1952* A straggling crop throughout early
1953 &©pt a low f2y population in the area* A good mi4-season bloom led us
to plan for lat© season field tests but the drought tjhich affected guava

throughout leeward Qahu suppressed fruit production to such an extent that
no tests were set up* Hcraaver., since.ue had initiated the usual psrio&ie
collection of guava samples to establish the pretreatcient infestation levels
sampling was continued in order to obtain needed information on infestation
indices in the absence of any ingectie&d© treatment in an area whore ore
hensive field experiments ^ith insecticides have boon and will b©

Th© 25 acres of guava ar© distributed over a total area of about 40

acres o This area was divided into 12 plots of about equal sizeo Five
neat sample sites outsMe and from 100 to 300 $aa?de from the borders of th©

main area were also sampledo

The infestation data ara included (Table 2«1) as a matter of record anfi
for future reference since this area is one of our most mluable test sites»
The crop was never abundant enough to yield the 50-fruit samples without

searching*. It maintained this l0Fel from September 4 to October 7* after

which it declined gradually until November 19 by which time production

had ceased completely in 25 percent of the area*

The data show that the mean infestations within the main area ranged

from 3o3 to 36»3 larvae per pound (equivalent to from 20 to 85 percent infested
fruit) on different dates ead from S*»6 to 20©9 for the season bstysen the

various pilots* la the mail* area* infestations ware lowest in the tjinduard

corner plot (5)» the highest most wisidsrarept plot &)* and ware greatest in the
lews? centrally located plots most protected £taa prevailing grinds (6P 7P 10) o

The percent parasitism (based on emerging satierial only) ranged from. 39
to 77 percent * Xn general, tho is3f©3tation folloTjsd the pattern noted ia

many fieH tests thoiagh less esogg©ratQd« This wa3 the bigta initial i

followed by a sharp decline after about 3 \?eeks« There is no reason to

tribute this decline to parasite activity since the infestation in late

October quadrupled that of October 14 during the period of maKirauaa parasitism

The early decline in infestation appears most likely due to some teocd separa

tion between the adults initially attracted to the area with the onset of a

crop and their first generation progeny* This needs farther study but has

been recognised as a factor that might influence the reliability of control

data which uses pre-treatment infestations as the basis for evaluating

treatment effectiveness©

The outside areas (13-17) sometimes used as controls had somewhat lows?
infestations than the main area but the fluctuations followed almost the
same patterno



Table 2«X~«gg£§&yi§ infestations in unsprayed guara* Larvae per poxsnd gcam

Triples Hospital e&e&9 Oahu* To He 1953«

Block

1

2

3

4

5

6

7

a

9

XQ

n

12

$ parasites

13-X7

% Ear&sites

9/41
anaawc

36oO

29*4

13«9

X7oO

5Xo9

62«6

25*9

20*7

27*7

43*2

31*4

|
11 try 0

j

CCA9

6tt»

1

9/9 j

32«7

27*0

X7»X

42«x

I3o2

57»6

94*9

X3«7

24°4

4X«2

40»9

31o2.

36^3

39«0

27o9

9/15

14*5

28«8

28o2

I7o6

27o3

I608

25o9

23o3

U*6

7o3

Hp3

17*8

15-8

»

9/24

4.2

8o7

I3o0

15 oO

9«8

9«6

8»5

7*8

7oO

4°4

3,8

6*7

,8,6

55 06

5.1

23*0

■In i.uin

9/30

1*7

0c6

494

208

2oO

9o7

5o8

3«6

3*5

6pX

6«3

8*9

■4.6

66«O

4*0

60o7

10/7

603

5*4

3-6

4*9

80X

6o5

3«X

4»4

2«7

5*0

5o9

.4,9

76.9

3-5

6O08

XO/14

3.3

5o6

2.8

1.0

2o5

5o0

0^9

2cX

2oO

2«.5

2«1

9.7

>3

66*7

1.3

XO/fe

5o4

60O

0*8

606

3o7

3*9

14*3

20o3

7.5

1Qc3

I

80O

76-8

!

12*3

55*4

- j |

-r^ 1 1™™*,

2o2

60O

9^4

15«4

IjDo5

13«»8

13*6

15<4

fe8«3

1

X08

Oo4

4*?

4o8

6«5

10oO

XOoO

28«X

X0»6

23°&

12»9

! . «

33*8 11«X

|?0o6 J73«8

■■

10*5

£fe*O J77oX
1

1X/12

13-2

X7»3

3J0.O

1X»2

X5a7

XlcO

4^4

Uo2

0

as*

MM

3O»6

69*8

J45-0

8*2

3*6

X5o9

X08

4«3

6.4

&<&

38^9

era

0

•

9*3

66*7

63.6

Me&sj

8»6

in *7
Ju/Co f

IX08

Ilo3

9o8

X7*3

20o9

12o8

12o5

16«4

X4<>o

X5o8

13o4

w3*S

8o5

55*7



la field tests dieldrin^ alclzdn, and c&lordane have coaasistently suppressed

the percentage of parasites among the adults emerging fipcm fruit samples o Such

sprays also suppressed the percentage o£ total emergence when parasitised larvae

were present bat not in fruit ssmpl/sd before establishment of eo^|ilaj« This

suggested? as noted in previous reports J( that these insecticides

ly more toxic to psrasitizsd tjbau to uaparaslfcized

In order to obtain more iofoszoatioxi on this pointy under conditions similar
to thos© px*eviouslgr noted9 a IS-tsrca guava plot at Maliaanalo uas sps-a^d (to

rim off) wit-la dialdsda 50 HP at 2 ib» tosislaat ps? 100 gal* ob Hovesaber 12*

after the spray*. Subsequent r8im"&rsatsd!fsai"plss \mTe taken feom trees is-
msdlatoxy adjacent to Ui& spEajye^ plot*

data are summarised in table 2«2«

2-*'-Sffset of a dieldrin spray on oriental fruit fly aod parasite;

0* ooEyj&Hg;} emergence from p.ldsecl giiaira

31

Dieldrittl 12
(-6W)

i^>

_w«.__™_™_ «_«___L _™^™™™^™
2/ 0v3rciTowdIng of 500 .lan^se in 1 emsicgenca jai1 responsible for

Tl'iJit among the other 81 larvas from same source was only 7 percent

;g/ These means do not include the 19-day sesaples*

134

oortal£ty«



dieldrin effected very poor control because of its slow action and the

constant influx of flies into the small ploto Th© mean reduction of 49 per cent
foa? the entire experiment was almost equalled by ths initial reduction effected

by absorption of the toxicant into th© fruit picked 1 hour after spraying*

These figures apply to larvae reaching maturity in the fruit and able to leave

ito a further mortality among these larvae occurred before pupationo This

averaged twice as great (26 percent) among larvae £roa dieldrin-spaFayed fruit
as from th© consols.* The mortality among pupae fs?oiB sprayed fruit was also

greater than .from unspa?aye& (61 vs» 4# percent)* The percentage of parasites
that ©merged from pupa© *sas least where dieldrin had been used (38 vs« 52
percent) © ^he percent of parasites in or from pupa© (identifiable demerged
plus emerged) varied froin date to date bat averaged about the ssme» Th©2*e
was a higher percentage of dead parasites in pupa© from the sps?aye& than from

uraspiFa^d plots* The difference ia aauinber of dead £L±®& ia uaeffisrged pupa®

from tlie Seated sad untreated fruits probably uas not significant*

Suppleasantal studies Here conducted by Mr* Kelser in which guavas were

held individiaally asd the larvae removed £&©m the £%vl% before they reached
mturity withoiit opportunity for them to contact ©xtss&al regidu©s* Samples

on 3 dates? 59 11# and 21 days after the sprayi, showed 57 percent parasitism
in the dbeek ^5iGi£sr basod on live ©s&ergenee only or on the total parasitise
tioa iacluding that in -the dead unsaorged pupa© a from the treated flniit^

however, the live essergissea included 31 pspesnti parasites ^jhile i&a total

parasitissi based on living emergences pitas dsad parasites in ua@mes»gsd pupas

was actually 73 peroent*

The data in table 2o2 support <mr esrlier hypotihesis fihat d&sldrin sprays

5?sduce total emergence from popse es well as percent of parasites emerging?

but the results do not indicate tfcat the percent of initi&OL parasitisa m,s

reduced because adult parasit© mortality -was1 greater than fly mortality clurisg

03? before ovlpositioru However, in this test both parasites and flies in most

instances made their first contact with the insecticidQ at tfes time they

alighted on the fruit to oviposit and a differential effect from eisposure to

the toxicant i^ould b© less apparent than vfosve larger areas d

To recapitulate, diold^in sprays (2 lb» toxicant per 100 gai») effecst a
substantial control of larva© already pK*@s©nt in gmva ftoit at time of appXi«*

eaticn, they 5-nerease mortality in rnatm*© laff^as after they leave th© fruit

and before pupation^ they reduce total essBrgans© from piu^ae as mil as^ or be«

cause of9 a reduction 5a percent of parasites that emerge, and tSasy had no

depressive effect on total percent parasitism based on parasites ©merged

or dead in pupae *sh©n the sprays were applied to te'ees Immediate^ adjacent

to unspraysd areas* Dead pu^e from diel&xda^pmysd fruit also h&ve <soa»

*tained a higher percentage of parasites among identifiable adults than thos© from

unsprayed fruits* Th© foregoing results of the dieldrin sprays wsxe evident

in fruit picked within 1 hojar after application and held until eggs and larva®

therein had hatched and matured as well as in fruit that isas not picteed until

19 days afu©r sprayizig*

The mature larvae that failed to pupate uere not dissected to dotenains

if they were parasitised©



Ohinata, FtajijEioto^ Hollayayj, Lee)

A special field tost was conducted during this ^uarte? to determine the

effectiveness of deposits from insectieidal forsa&atio&s on gsa&va foliage
after different periods of weathering* The moan results {mortalities sad
.deposits) are listed in table 2*3* Analyses were made of 100 disc samples
from each of 3 trees per treatment* ^h& total cblorloe method of analyses
was employed for both DDT and id

Lizt&ane emulsion at 1 1b* toxicant, and liodane ass3pen»ion at 0*5 and

lb» toxicant per 100 gallons total spray tias lansatisfaetosy against B» <|sr
by the time t&e second set of samples were taken (3 days after treatment)©
Against B°|£gig2)JJaa9 the dosage tested u&s iLosj&tisfactory ©ven on the day

of spsraylagrThe results with the dieldrin fozmulatioag are ves^ interest
'Phe 2 ©rEulsioas tastedp both at 1 pound toxicant per 100 gallons r

unsatisfactory against both spscies 3 da^s after treatment© Th&

peasio:a spsuys (0»5 %&& 1»5 lb« toxicsat per 100 gal» spa?ay) showed
toxic foliage residues, agaiast^* ^oggglis^ for 3 days* The 1*5 Ibo
ment was effeeti"^ up to 17 days* Against D» m$$ki&&&t> however, most of the
effectiveness was lost after 3 days3 btrfc the 1*5 lb« dosage gaire consistently

higher mortalities than the Q«5 lb» concentration© DDT eamalsion sps?ay st 2 Ibo
toxicaat pes? 100 gallons was eoiaplotsly unsatisfaetey .againat B * g^gygM^^
but save good control of B* dorsalis for X0 days* BDS suspension at 3 Ibo tosi

csjit par 100 gal« gwe a Mgli degree of control for at least 17 days against
£» ^^iSJfe* Apparently foliage deposits mm% ©sceeed 3*5 /ag« DDT/caa^ to in
®D perceat or h5.gher mortsOities of g* ^^:|£ 5.a 24 hoa^s ^M2^ deposits of
as sRic& as 16>4> og» WS/gsl** gave poor control of g b|S

Figizres 2«3L asd 2«2 present the data from'tho dl©ld3?3Ji and DDT suspsnsion

? respectively* Table 2»U p(rss©nts data based on figures 2»1 asad 2«2»
:0DT suspension at 3 Xb# gavo a Einimwm of 90 percent kill of D» §

t fftft f l 1 d
Wll© ssp 3 g p ^§$

for 13 daysj tfeo 1 1b* dosage *ras 90 percent sffectftra for only 1 day* The 3

lb» traatment gave a ndniBKEi of 75 psscoRt morality of go ^o^g^l.gjroa? IS
days* "J*ile ttos 1 1b* dosage @&ve this mis^.isisn?. aKsrtality for oaly 2 dayso

Against S*MS2^MJte nelt3!©3? txreatmsnt was effeetlva • Bioldrin 50 WP against
£* igS^ii §ave a minium of 90 percsat kin for 3 days at the 0*5 lb» dosage and
X days at the l4»5«. The greater efrsctiveness of the higher dosage ^^as marifested
at the 75 and 50 percent raizdmisa mortalities effective for 9 and 16 days* re-
sjactively^ for the higher dosage, and 3 arid i clays £©£* the lower• This test shows
th© importance of a dosage above that required for initial hi^i mortality as
the higher concentrations appear to bo effective foi* a duration, almost gems

to the fiF&tfametic increase in insecticidec



Table 2o3-™Go&parative effectiveness against adult feuit flies of different insecticides and formulations

applied under field conditions when evaluated by ecsposi&'e to gimtra foliage residues in the

laboratozyol/

Treatment

Pyoppietazy

fsreduot

tindane 20 EM

kindaso 25 *m

pWrctisno ?5 WP

ttiingan© 25 WP

bield?in 24 EM

pield^in 15 ©1

pielcfria 50 HP

bieldrin 50 WP

IDDT 25 1B2$r*

ff)DT 50 WP
I

<pU$ 50 lilP
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Figure 2*1*—CoBQpapatlve effectiveness of dieldrin suspension spray at 2 concentrations applied In the field

against adtslt fndtvflies, when evaluated by eKpostar© to gisava foliag© r©sid^©s in tha iabosatory.

Dieldrin 50 WP

Dieldrin $ 0c5

10 15
Days after spraying

: toxicant/100 gal« sprayo

> tosioant/100 gal»

20 30



Figure

adtalt fg-uit

of DDT suspension spray at 2 concentrations applied in th© field

evaluated fey ©xposuira to guam foliage residues in th© laboratory*

DDT ^) HP ~ 3

DDT 50 WP «- 1

5
Days aftar sprayiag

tosic3ant/2JOO gal* spray*
tosicant/LOO galo spray,.



Table 2o4«4)uration of effectiveness of ^DDT and dieldrin applied under field

conditions when evaluated in the laboratory by exposure of fruit

Hies to guava foliage residues»

Treatment

Proprietary prodt2ct

DDT 50 W

Dieldria 50 WP

Pounds toxicant

per 100 gallons

1.0

0*5

1,5

Number of days comparable field exposure yield

ing indicated percent mortalities of flies

D» ctesaX&s

1

13

3

ssb o vft

4

75

2

« « «.

18

■ 3

o <ck m

9

50

5

«a» cw ca
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16
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29

7

n> teo «t
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0

2

«x» <=> c»
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0

a OB «3

0

3

o a «

6

50

1

5
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ma o
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2

12

4

9 a a

13



(Keiser, Hollouay,, Fujimoto5 Steiner)

During this quarter additional studies -aere conducted to determine the

duration of effectiveness of demeton (Systae) agaiast D» ^ojggajU^ larvae iasido
guava fruito In the previous quarter^ tests with 1, Z9 and 4- M>» dsmeton par

100 gal* (per acre) were completed and these showed the importance of adequate

dosage for effecting good kill* In this test,* Systas 23 EM ms applied with
a Bean pother ep8?ay$r at a dosage of 3 lb° demotoa pas* 100 gallons spa?ay using 1
per tree or 6 1b© demeton per acre* The results are summarised in table 2»5»

The treatment reduced the number of larvae already present in the fruit from
61 to Bg, showed almost complete control of natural and artificial infestation

during the period from 14 to 71 days after sprayiag* The 78-day collection
yielded 9*1 larvae psr fruit« However? this is far below the 52<4 3& $h©
checko Through th© 7S-dsy collection,, a total of 449 guarem ^sro sampleM35

and asemined 6 days late? uhen the laxv&Q usre dissaotedo Of

312 yecaitfed applications of 100 D» goggajUg, ©^s each©

Table 2-5^-Comparativs toxicity of doEctcn (System) ajjplied to guava tree:
against ^* JssiiiS as evaluated by larval population from natural
infestation and artificial egg deposition»&/

Test

Qheck

SfeSrSnEbSTof larva© per fruit gathered from field on indicated ambers

of days after spraying from natural infestation aad from 100 £• djj

qvbw** 23 EM applied t&th Bean -pom? sprayer (approximately 1 gallon total
~ spray per tree; at rate of 3 1b* demeton p©r 100 gallons (6 lb» per aero)o

Ts'ees spray©d to run«offo .
2/ On© hundred go ^rjajig eggs laid by laboratory-reared females fed (ana

fertilised by males fsd) hydrolyzed protein from yeast and phytone (a soy
hydrolysate)* Eggs placed on cloth patch and inverted on cut calyx endo
Larvae counted 6 days after ©gg patch application*

j/ Pre«>»t3?eatment collaetioa-™*! hour before treatment*.

1 f Post^traatssnt collection-uitb 1 hoiir eftar treatroe&t*
Poor egg hatch du© to fly nutrition difficulties during the 3*week period

Despite the ixresent high cost of a treatment requiring 6 1b© dometon per
acre tiis duration of effoctivonsss ic long enough to spss a crop season for
some hosts * and the possibility of developing a control requiring only 1 ap

plication appears to justify further study *$i$h other systemics end with

dsmston on other hosts»



Table 2»6 presents detailed data from t&e ps?e« and post-treatment samplings

as noted by the mean number of larvae recovered 6 days after eadi sampling«
The presence of dead las^ae in the fruit collected immediately after treatment
indicates abs©2?ption of the poison as there ms insufficient time for translo~
eationo Also, the 3?e&uced number of larvae dissected from th© fruit strongly
indicates almost complete mortality of firsts and second~&nstQ3? larvse which
disintegrated during the 6«day laboratory rearing period*

Table 2»6-~Toxieity of deaeton (Sgrstox) applied to guam trees agaiast £0 .
larvae present in fruit at tima of field applicationJ/

Post-treatment

Cheek

1*0

0*2

Q«0

60 06

62«2

Oo?

0*0

0»l

5»3

0«Q

62*>&

62*2

Qro0

OoO

0*0

47*2

13*3

33 «8

OoO

OoO

OoO

loO

OeO

47*2

14*3

33o8

at rate of 3 Ibo dameton per 100 galo total spray applied to run«=»

off (6 Ibo domsfcon per acre)o
g/ Lawae dissected from fruit 6 days after insertion in individual rearing cans*.

Where ©ggs xsere placed on cut qzi&9 200 J)« ilpj^ajyyg, ©ggs from laboratory^reared

flies used©
j/ Pr©treatmsnW»fruit collected within on© hour prior to t3?ea1sient« Jtoat-tffe&t-

meat fruit collected within 1 hour after completion of sprayo

:?rior to the application of the sptrayss guava fruit in all stages of devel-

opaent-«»from 1/2 inch in diameter to completely rip9«»%i©rQ bagged .in pliofilm
and tied secure^ so that the spray would not contact these fruit* Fruit of all
stages T$&a U8©# Sa ovd&ff- to estesd the sampling period as imxeh as possibls* Th®
l/2«isich diameter fruit ms boggad in clusters % all of the others Here bagged
singly* Affeer the sp^ay ^as applied the bags were not disturbed until they were
cut op®n tb.© follomug morning* 18 hours later9 and the first sampling a&de*
Subsequent samples were taken libansftep vlv® fruit \tas avaiiabletf aad comparable
f^uit coll©eted £rom tbe ssebs tree* (This latter fruit uas not bagged, and re
ceived the direct spray*) The results are shoun 2xi table 2*7«>

Table 2o7««Gomjamtive toxicity of demeton (Systox) applied to _
agaiast g» dorsalis as ©TTaluated by larval copulation from natural
infestation and artificial egg depositionJ7

rreated

Che@k -

Bagged

Hot bagged

Not bagged

Mean number of larvae per fruit gathered £s&m

field on indicated a^abers of days after sps?ay«

i2Jgp from natural infestation and from 100 Do

^oykli^ eRga placed ©a cut end. &

-JZL
20 o5

-69.5 |«^

OoO

0*7 OoO

OoO 25oO

OoO OoO

nL9o5w56o3

6p7

Systos 23" EM at rate of 3 3.b« dematon per-100 galo total spray applied to
run-off (6 1b® denetton per acre) © Fruit of all sisos bagged in pliofilm and
collected, wh«a rips^ on indicated numbers of days after treaiaaento
Eggs from 3Laboratory«»reas?ed flies, fed yeast and soy bydrolysates*



These data show that a considerable degre© of translocation occurred during

the I8«8iour period from the time the trees were sprayed to the time the plio-»
film bags were cut open and the first sampling made* Natural infestations prior

to treatment plus the 100 eggs per fruit yielded a mean number of larvae of

69*5 in the cheek (not tagged) 9 9*2 in the treated (not bagged)ff and 20«5 in
the bagged treated * The collection made 3 days after treatment also showed

substantial control from transloeation only» (The restarts from bagged end Q2*»
posed fruit as listed in table 2*7 were obtained from the same treated trees«)
Collections made &9 14$ sad 28 days after treatment shoued 100 percent control
in €he bagged fruit o By 35 days, howler* there was no control in the bagged

fruito This was also noted in the 65 end 78»day collections• Fruit (sot
bagged) from the same trees* hoKaver5 allowed X00 par cent control 35 and 65
days after treatment and a high degree of control IB days later* As mentioBsd

above, the 1/2 inch diameter fruit (and also some 3/4 and 1 inch) were bagged
in clusters • This covered sot only the fruit proper but portions of the stems

and stem ©nds leading to the &uit» These may be important storage areas tor

the demeton sine® tsh&n such areas did not receive the direct spray* £&uit uhieh

ripened 35 or more days later did not contain sufficient fiemeton to effect

control of B» dorsalik larvae-»

An additional study was made (summarised in table 208 to determine the
extent of translocation fzm & treated portion to an imtreated part of the sems

tree® In the previous test the foliage spray of 3 1b* demetoa per 100 gallons

meant the application of approximately 14 grams toxicant psr gu&m> tree on the

basis of 3. gallon spsmy liquid per t?®a« Accordingly^ this quantity of actual

toxicant (as contained in Systos 23 KM) was used to pa3^t 'bhe main trunk asai

main lateral branches of other trees o As evident in table 2*BP there ms signi«
fioant control of larva© in fruit on branches of trees* th© main trunk of i^iieh

«ss painted i«iith S^gtox 23 EM at a <3osa£© of 14 grasas dsmetoa per treoo This

is the first record of such control in guava trees^ and it was effective tsom.

12 to 69 days folloir&ag treatmsnt, or a total of 5'/ days« In. the lateral

braneh treatments a single aajor brancli was treated with-.the same dosage near its
junction with the trunk* !Phere *?as significant control in fruit ffcom the treated
braneh from 6 to 69 days following treatment9 or & total of 63 dayso Hotfaver^
there vias no control in the Stnitt ora untroatsd branches* Evidently there is

translocation upward only, from the main tamk to all bsmah^s* or fpom one

scaffold braneh to its smaller branches only* The paint treatment ^as not as

effectig® as whoa the same quantity of toxicant Has applied to the foliage?
branches9 and entire tree as a regular sprayo

The data summarised in table 3«>3 IgvoIvscI the eamplisg of 335 gsava reared

individually in tuna cans plus 100 D. ^k§^l§ °gSs



Table 2«>&»»Comparativ© toxicity of demeton (§ystos) applied to guava foliage
against go jlgrj&lifl as evaluated by larval population from natural

infestation and artificial egg depositionoj/

Treatments/

Main trunk

On bark

of scaf°

fold

branches

Jreated

Untreated

Check

Mean number of larvae per fruit gathered from field on indicated

numbers of days after spraying from natural infestation and from

^^ 100 Do dorsalis esss nXaced.on caat eo&o**

64*8

31*5

95*7

55o6

6

6&oO

17-5

43*0

44o0

IP

16«3

42«3

OoO

3a4

ii.oV

7o2

5o3

?4<>0

1^

OoO

5«6

24o8

I7o0^

70j—

9«>?

OoO

42o6

4«

OoO

48p3

3S0O

2O

8«5

42o3

[o2r

30«l

19o2

58o5

56«3

3o7

4o5

50«2

32o5

32ol

42«3

69o7

52*4

1/ Individual guava threes painted with 14 grams dsmaton
to main trunk or seaffold branch (60 ml* 8y@tos 23

5/ On® hundred fi« te^l^ eggs laid by laboratory-reared females
l i ^

tree9 applied oitor

fertilized bp males fe«i) l^rdrolyzed protein from yeast and i&tytone (a soy
foydrol^mt©) * Eggs placed on doth patch and invented on qv& calys ©ad©

Laj.-ua© counted 6 days after @gg application^

Mature fruit not available on particular aampliag dat®«

Poor egg hatch du© to fly nutrition difficulties during the 3«<week period

notedo



Bait Spgay DsvelopaQat Studies

Thes® studies were continued throughout th© quashes* in the sass© asami@3

described in pr®^iotss reports (so® page 73* JuiV«*S®pfe« 1953

Measured quantities of bait-gpraj iBisrfcuzl©s were applied to the top and

bottom surfaces of gua-ea fol&ag© held in position a few inches abow 3%3°

ser©©ned«b©ttoias!d timyo on whieh files that was?® attmeted and killed dropped

and war® assisted* Efe©h treatment was replicated 6 times on small guam tyees

planted 200 per aea?@o Sfoe replicates wira distributed at th© 3?ate of about 1

pos8 20 trees or 10 par aere* Th© application rate throughout th© currant

quart®? was 5 &L saisfcur® par ts^ee This seldom resulted in th® use of

then 1 to 2 gmms of attractent and 4. g?am$ of inseotieid® is& ®ssp one

and was not efficient to oadiaiist the fly popiilation ^Meh uas subject

constant rsplenishmsnt IVcan si^roimdiag a£^@a&> The highest retm^ns

poimd of jrsast I^rd2?o3^sate applied w©r© r©ooaad@d lat© ia q

K>at©s ia th© first 24 hoars &ft©r applicatioa t«J3y© 333^000 aac

185j>000 dgggaljj, axsd the combined sat© for th© first 5 days
ll flies per pound of th© S^drolysatQ applied*

Th® cosagaratiip© p©i?forB^nc©s of diffe^&t foiKyilas ar© giv©a ia tabl©

As issual^ th© porcsatag© of feiualas in the catches t^as hlgki

near 60 par &mt and no s&gnlfieaneo is attached to the
tions froa thi® p@i*fo

la JEspt/ -53«*14i» applications wof© scad© on Oetob®^ 12 m& 21,. asd flies
collected from Octobsi8 12 to Hoveiaib0!? % Light Eains totaling l«0^ra f©H

on 13 of the daysft Uith £^lathion as the tosdcant KEC saiople IIo« 2? a liquid

yeast bydrolysate eontaixdng 42«@ percent solids? Has not sigsificasrbly

supaxlo^ in p©rformanoo. to the finishQd ^Bast l^droS^f^at© (2H) f3?csn the sasd
aou?CG9 The eoisparison was made on an apprccdlss'it^ly oqixal solids fcaslso

The partial^ ^dro^sed gf^sast protein (PHI?) at twice th© conesnts'ation of
th® "2H caught mo?3 fllos than th@ latter but th@ differences y®ra not slgxd-

fleant* It t^s^ hoHSv-^r^ aigaifieasTbly mo?Q ®ff®cti*@'^ against ©aeh spscioe

at the higher than at the lower eenesntnation* At aq^al concentrations the

catches csadQ bjr the PHSP t*aa alsaost identical td.th &ose sad© td.th th© fully

hydroljfsed finished protein 5^3rol3r!3at© (HI) from th© sassa souree«

5>»15j> which estsrjSed for 2 "^8Ql?:s9 th© Ii5H3 #2 fonaulation (with
p) less attractive than an ©qisal qu©atl% (bat wdvq thaa 55 p®^~
cent less solids) of the PHEP to dorgaHs and at 0*20 ib« p©3? gal* ^as
infei?io2? to OolO lb* of diy jreast hj^rolysat© to ©ash species* A PHIR«

parathion dsj mix was again inferiox' to the fradftly prepared product but aot

significantly so* Hoyever^, if th© earlier tests are slso considered it xsust

be concluded that th© cb^-ada: PHSP^pa^atfeioB mk&& a soEffiji^iat less effeeti*??©

bait sps?ay than a fresh tank B&S* Beesusa of th© larger amount of KBC #2
s»equi5?©d to equal the dsy IE,, there w>x&& be ao saving in cost in use of the

foa?EJ9r* Among the ensymatie yeast l^rolysates therefore th® most practical

from the standpoint of cost per unit of effeeti^noss is the yeast

(Nutritional Biochemicals Corp*) and the partially hg?dro2^sed y@ast
( Ho Thompson Co«)o



Slab!© 2»9e,~~Results of sreplleated tsots of bait spmgr £c«miXas usisig

Expffc©

asad
treats

53O4-

A

B

C

D

E

53-15

A

B

C

D

E

53«1&&
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ReinfaU 0o21H (euros? 4. dsys)
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do« 0«20

doo 0,20
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Parathioa 25l^P 0tt20
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d©tt 0*10

££31? 55S

Dosage

t?Qe

Jf A. tit
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5
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5
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55
5

Dead

E9 13 0
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70

122

im
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79

63
48

92

IS

a
2

11

51

7

t ;■;
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34
35
3B

95

18;
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6
6
92

123

flies
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511
307

393
307

557

197

.56

79
62

a
112

30

50

1

4
35

-4

13

174

5?

53

64
10?

30

sm

27

30

39

82

6.1

Percent

dor*

■58
62

54
58
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65
65

70

66

73

73

55
71

63

51

52

56

54
49

52

51
47
50

52

52

57

54
55
56

64
62

61

62

63

68
100

52

70

75

60

63
69
61

&&•

58

5a

60
70

72

for id©ntifioati6xu
Garamslised
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In Espt* 53-16A nith parathion, raw sugar did not significantly change

the effectiveness of PH2P in attracting florsa^ia but did reduce attraction

*° cucurbita®. Oarainslised granulated sugar plus parathion was ineffective

and this sugar greatly depressed the catchos of th© FHIP-parathion whea

included in the formula* Caramelised raw sugar had a mare adverse effect

on catches of each species than regular raw sugar* The adverse ©ffects w©r®

less pronounced in the subsequent exparitte&t but here also earasalisation of

?m and granulated sugars before use with the PHIB»parathion mad© them less

effective than raw sugar i>?hich again significantly depressed

but not $pi»gi&S,ft{? catches as eosrparod to th© standard PHYP~parathion

In the final ®sp®risant, parathion provad far snporior to Diasinon

against ©aeh species when used uitb yaast fcydmlysatso It was superior to

chlorthion against both species at an equivalent concentration but the us©

of only half as much chlorthion in this test nade the latter equally effective

against dorsaliao T©sts are needed with a lower 3?ang© of concentrations of

toxicant sine© som® rspQlloney is indicated for th© ehlorthioa*

Figure 2*3 charts th© comparative day«»to«*day performance of the best

bait-spray formula in terms of fly returns par 1/1000 lb» of hydm&ysat©
ws©dtf also the p©r«trap«day catches (dopgal&a oniy) ssade by bait traps in
the same areaso Th© ti°aps wer© serviced \$@©l£2y with 235 ffllo of fresh bait

containing 20 ga» raw sugar plus yeast and vinegar* g^c^rb^fe© catches

ia th© traps were too low to chart* It is Qfsddent from figure &» 3 that the

return per 0oA5 gs?aia of th© protein hydrolysat© as a poisoned bait spray on

foliag© Xsfas far greator than that from 20 gs» sugsr ia tho traps and that as

previously reported, tho loss of effestivsranass of thQ bait sprays are rapid

though they geBerally were still attracting and Idllisag flioe 9 to 19 days

after their application* Throughout thin? quartos* thay cattgbt ssors

Coaitrol of Fruit ?lieg..Attackiag Passion Fruit

(I F S R. K* S« 1)

j&s stated in tSi© last report, efforts ara I^ing made in Hawaii, to develop

a passion fruit industry* Both dorgaJL^a ard ciicgzgMtaQ attack this fruity

causing it to become dafonsed or to drop preaaturaly if stung when immature,
Toa flies develop in the fruit sines the eggs are deposited in the thick rag*

(See Figure 2o4»)

A test of a axalathioa bait^-spr-oy foracla was conducted on a /
block of passion fruit adjacent to o&a of tha guava plantings at the University

of Hawaii experimental farm at WainsanaXo where there ^jas a continuous heavy

influx of flies of both spaeies* Ths vines v&r& trained on tall scrap~i£©n

supportso

Twelve sprays were applied (at mokly intervals) of a fonmala containing
partially hydrolysed yeast prot®5j2 0« 5 lb» 9 sialatMoa 25 WP? 1 lbo 9 and wat©Pj,
40 gal« The ontir© l/3»scra i?as spras^od since the attraction of the bait spray
to fruit flies vould render any nearby unspraysd ar®a useless for eheek puipposes

Applications war© mde trith a conventional power sprayar at a rat© of 4 galo

par nino at 400 Ibo p»s,io throu^i a broom ©quipped xd.th 2 nozzles that

provided a flat fan«shap©d spray* (See figure 2* 5o) Wo attempt was sad© to
thoroughly wet all foliage; however„ distribution on th© outer loaves and fruit

was very even* The first spray was applied August 26 and th© last. November 12O



Figure 2,3.™Comparativo parfonsance of bait sprays and traps. Get,-Dae* 1953.
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Orls&tal ftrait fly attempting opposition Bear old ovlposi-
tion eits on noasfly Hatiia1^ passion fruit*

Pigura 2o5«-^ApE>3yi»g protein ^aratyaata-roalathioH bsit-spr&y to passion
fruit with 2~aios»3a brooa throwing a flat-^fan-^aapad spray
at rat© of £ gaio par mla. (10 min, par aere)* Both id
of each row was



Fs?om 300 to 500 fnaits nare asamined on the ^isas at 2«*m®ik iat@rmls
starting immsdiately before the first spray and at 2*»%5©©]£ l
6 ueeks after the Mat spray by vhich time tlie TTiaes had

The results of these ©ssajninations are gi^Qn in tabl® 2<>10»

Table 5olO««-Px(i2it fly Injury to passion fro&to \la%mmlo9 Cfaho.

Sprayed 12 tiisas

at T#e©k2y intervals

a/26 to 11/12/53
Sat©

Es?e«.spray 8/26

9/23
10/8
10/22
n/5
11/18

13/27
12/2
12A0
12/16

Percent fa^uit with fruit fly exposition

jair^tta?©s (3OO«»50O esmnsiasd)
3jB2IQitl23?©

.1/2® op less

67*0

15*3
0

0

0

0o4
1*5

0

0

0

0

no fruit

nature gmsn

t© 3?ip8

68«,0

72«6

30*0

18*0

9*0

0*8

1*5
tx* cs> «a» ««e» *» «i» *a». ca> «9» <n>

t ft

2*5
3o0

1*5
O08

At th© tixa© of the first spray ilies wore abundant in th® block and
67«»68 p©ree&t of th© frtait oa i&e ^in©s "was sttang* Th© mtitelgr spg'siys
brought about an almost ceaplet© cessation of farther agg^loybsg and stiag«»
ing but mora than 8 tsseka passsd bafore all th© femtur© iajiared fruit
had Esatiared asd b©en aramowdo After spraying ceased there vas- a sli^it
amotant of fly injisry ©indent one© mor© on older fruits^ tet the production
eeassd bacaias© of smturity of the vinos befor© qz& proac«snc©d increase in

attack oecurrad*

Reference to figura 2a3 will show that the bait sprays In the a
block aloiag with th© traps ware attracting as sasogr fliss in ""n"

Four glass traps located among the traatsd viss©s and 5 in nearby gua^a
plantings ^fersr© baited with the standard s*ai

p823»tr©S>»day fly catches wera as followss

Before sprays

After sprays

Thessa data indicate that there ^as a considerable

population in the treated area and soiks depression in

gua^pa, biat not all fli©e entering the area war© attracted

poison r©sidues before some had rosponded to th® liquid "

99

of the fly

unspray©d

killed by the
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Twenty sstal trays, eaeh cohering 3* 5 eq* ffco of ground area

scattered wader or near to the passion taiit vines and ©samiasd

for the pus?pos® of est&aatisg th© total kill of files in the area*

estimates on a per*aer© basis are gi^ren in table 2oilo

Table 2*Ho-^Estimated number flies Icilled by bait sps*ays«

Bat© of

application

8/26
9/3
9/U
9/V?
9/23

10/2
10/8
10/15
10/22
10/29
11/5
H/12

Totals

Spray Ho* j

1

2

3

4.
5
6

7

a

9
3D
11

12

Sstissatsd number flies killed (pep

acre) during w$ek aft®s? each sproy
dors&Hs

37*800

10,350

6,750

900

4,500

4*050

4*950

6,750

11*700

9,000

20,250

1O$35O

127,350

cucurbits©

219150

3*100

7,200

450

4*500
4,950

4*050

4,950

4*500

4*050

69300

3*150

73*350

Aequs'at© fruit prcdttetioa sreecrds and 13ie effect of reduced ovipoai-

tion on set could sot be determined but for a .few v©@ks after spraying

staptod ther® tms a noticeable increase in newly s®t frait, Ho pollinating

bees wore ever foimd affected fcgr the spsreys* The estimated iasmbe3?s of

flies Icilled far exceeded th© total number of fruit produced*

Deposits on Passionp

. (It* (Mxiata and L. F, Seiner)

llalathion residues on passion te&t foliage and fyuifc wer© eheclsed

after each of th© 12 veelcJy sprays on the l/3«acre passion fruit block at
I/aiaianalo spraysd id.th a bait-spray formulation of 3 lb* snalathion 25 W

asad Io5 lb« partially ijQfdrolysed jraast protein pas?

spray sauries (25»»3O single froit samplefl) u©r® picked as soon
as the foliaga was dry* For latos? saas)l©s? replicates of 5»7 fruits

(approximately a pcnBjd) \«JBre fcak©n« Foliage deposits wsr© cheoksd by

analyses of l©af discs*

Results are shoxm in tables 2*12 and 2*13* A residue loss of over 60$
from foliage as well as fruit is indicated one day after sparay* and by the

4th day after spa?ay on2#- an insignificant aiaount of nalathion is detectableo

Frequent light shcwars in th® Waisi&nalo area probably contributed toward

soiaa of this residue loss, although it is known that the rate of salathion

breakdown is influenced by sunlight gr& temperature aa well as ty fLl



deposits on passioa £mii foliage

No,

1

2

3

5

6

7

3

9

10

11

12

0 day

after s]

Haaga

1.0=1,, 5

3.CM.8

1*5-1*8

1«4~1*9

l«3-3*7

1.3

1*1

1*6

1.5

1*6

1»3

1.7

1*5

1,9

2a 4

1*8

1«6

1 ds^

affcar sj

Raaga

0© 3*wO« 5

0«2«0«6

0«4-1^0

0«9-lo4

r

0.9

0,4

0,4

0,5

0*7

1*1

n *?

2 days

after si

Hango

0.3-0.-5 0.4

0,4

4 Oa;
aftey s]

Range

oa-0,3

0.0-0o2

0*C^0»3

jrs

Sf

0*2

■0,1

0*2

oa

0.1

5 d

Range

«=»

"to

a

ays

pg/

0,3

0*0

0*0

a

6 days

after spray

Reage

0.0

0»0

0,0

OoO

OoO

Hangs

0*0

0,0



Tabl® Z> 13.~«*Malathion deposits on passioa £naite

1

2

3

5

6

7

■8

9

10

11

12

Mean

PPM

0 day

after spray

rang©

ao-aa

0.0-5.0

2.<M.8

1* 2**8© 5

0.4-5»9

0.3-6.0

0.7-5.1

0.6-4.3

0.7M.5

1.5-5.2

1.5hU5

Mean

4.0

2o0

A«O

4.8

2.9

2.2

.2.1

2.4

3«6

2o3

3.4

3.1

3.0

1 day

1.5-2.7

0.3-0.4

0.3-1.1

0.8-1.8

O.3-3US

O.,8»2,5

!-fean

2o2

0«4

0^6

1*3

0*9

1.5

1.1

2 days

0.3-1.0

^feaa

0^6

0*6

«ftt/Sv
PPM

rang®

0.0-0,2

0.0-0.1

{feaa

0.0

0,1

0.0

0.1

0.1

5 days

after spray

■EPM

0«0»3UO

0«0«0o3

0*5

0e2

OoO

0.2

fe days
after spray

PPM

O.OrQ.5

mm

0.3

0.5

OcO

OoO

0,0

0.1

S days

PPM

Meaa

0.0

OcO
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Post Treatment Investigations in Areas Used for Large-Scale Tests

of Methyl Eugenol«Poison Bait Stations for Control of

£•> dorsa^ia (L« Fo Steiner, R. K« S» Lee)

This large-scale 6»sqe«2Qile experiment on guava isas terminated Kay^s 1953*
except for quarterly determinations of infestation indexes at the 30 regular
(plus several supplementary) permanent fruit sample sites*

The results of the August determinations reported last quarter indicated
that populations had leveled off uithia 90 days after removal of the bait sfca~

tionsp in treated and untreated areas at 700* and 1100 ft* The summer crop at

higher elevations had not started to ripen*

On Nov* Z9 3? U9 full holding-bos samples of 45 to 60 fruit mm obtained
from all 30 regular sites, plus 3 supplementary sites at 19009 7009 and 300 ffco

in the treated area*? Fruit production at the highsr elevations had just passed

its peak* At 300 ft« it was nearing its endo The samples Here Isft at Hilo

where they were seereeaod by Messrs* Hakagam and Iftarias©

The xaean infestations by elevations and areas are given in table 2*1*4.°

Also included are comparable mean data for the same locations 1 year before

while the male annihilation experiment was in progress« At that tizoe no control

was indicated at 300 fto near the ocean* probably because the almost constant

on-shore winds prevented attractive odors from reaching many infested hosts along
the coastal palio However, reductions of 65* 75* 91* and 100 percent -were indi~

cated at 700^, 1100^ 1500^ and 1900 ft© In 1953 infestations at these levels ia the

treated area ranged from 49 percent less (at 1100') to 126 percent more (at
1500») than in the controls* The average for all elevations was 15«X larvae

per pound for the fosmer treated area and 3.5*6 for the controls© The latter
yas 4 times the infestation of November 1952 o The percentage parasitism in

November 1953 taas less than-the yeas? before but there tsas no significant dif
ference between treated and control areas* Jg&ElJgdHI infestations were negligible

except at 19003•

These data, as did those obtained in August, indicate that the area used

for the treatment was neither more nor less favorably situated with respect to
oriental fruit fly attack than those areas with which it was compared in arriving
at the estiisates of trea-tanent effectiveness and there is no reason to question

the validity of those estimateso

After termination in May 1953P of the small methyl eugenol control expert

ment in this area uhere extonslv© fly movement appeared to blanket the entire
treated and adjacent areas, a reduced number of feeding station traps were

maintained* Fly movement as evidenced by trap catches in non-^iost areas *sas

low in July, August, September, and October, 1953* but was very great in
November with a further increase in December «> Itfhile the eontrol test uas" in

progress the catehss in non«»host areas were greatest in January and February*

May and June, November and Deceraber of 1952* and January to April, inclusive,

of 1953*



T&bla 2.14—Infestation indosee in gnaws. Hamakua Coast. No?. 1952 vs» Nov« 1953«

300B Xi7e/Xb© Boy©
Gap*

*tanu-

700° I>v*/15>o Doffo
Capo

HDQf W3£« Cor.
Capo

1500 * Lv«/lbe Do2?o
G&P*

*ftn.

1900* Lv©/2.b* Bor«

Capo

Octo~&ovo 1952

Co:

0.3
51

3*4
0.1

59

2.0

. 0.4

74

0.4
0»2

92

1.4
4°O

etool affeaa

SE

6.9
0.1

52

4.2

0.02

64

2.9

64

1.4
loO

68

0.05

1.5
100

Meaa

12oO

0.2

52

3.8

Oal

62

2.4
0.6

69

0.9
0.6

SO

0.7
2.8

98

treated

20.2

0.2

59

1=1

1.1
66

0,6

1*1

90

0.03

50

0

0

-8

0

-65
-KIO0O

»75
•5-83

+67

-200

.100

Co
m

27.4
0

58

29.5

1.0

52

20.3
1.5
58

2.5
0.1

42

8.1

2.0

62

^ Hov. 2«4..

18.6

0

70

16.8

0

36

20»9
0

56

20.8

0.2

46

1.4
0.1

42

Mean

23-0

0

64

23-2

0

44

20.6

0.8

57

6.6

0»2

44

4.8

1.0

52

,953
treated

12.3
0

32

31.8

0

58

10.6
0

55

14»9

0.9
52

5«5
5.1

37

In toe

-44
0

+37

-100

-49
-100

+126

+350

+ 15
+410



The catches for certain feeding station traps are given in table 2«15»

Table 2«15* Comparative fly catches by certain poiaon«4>ait stations during
and after control experiment with methyl ©ugenolo

0

Center of treatment araao

Elevation 2900*o (17 such

stations in 80«aere square
during first 16 monthso)

and l/U
south of No* lo Just

<» El©

9 &

15 & 1/2 mile north and 1/2
I south of No« 1« Elo

55

52

noyth of N0o !•

El» 3&>0?
3-3/2 mi
Non-host

On SE rim of Kilauea caldera

Non«4iost area 5 n

of No* lo El* 4000*

930

2*538

895

21

55

_ total catch made bj the 17 stations* plus Nos» 9 and 12 approximated

304*000 flies during the 16 months period * The grand total for all traps

(25) for the 2 years was approximately 1 million flies with a mean of 1,940
per trap month prior to termination of the control test and 2*450 per trap

month in the last 8 months*

With the removal of 16 competing stations in the 80-acre treated area9 the

per trap-ffio&th catch of the one remaining increased 568 par e®nt9 and that of

the asareet trap outside the area 48 per cent nail© the more distant traps ware

making monthly catches 21 to 55 p@r cent lass than during the first 16 months*
The combined monthly catches made by traps 19 % and 12 in the 8 month post-
treatment period averaged 29 per cent loss than the monthly eatet&s made by all
19 stations during the control testo This strongly suggest® that 3 traps in

an area of about 120 acres uould be almost as effective in trapping all males

present as i«ould 19* The 3 traps represented about the same density as nad been
used in the 6-sqaare mile treated area on the Hamakua Coast*

Lice Project I«*ap*6~3» INACTIVE*
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Flies*

DevelomEsnt of Resiatsnc© to Insecticides in Fruit
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h Shimonop Lo F«

Selection of Parathion Strains

Only two generations of *lparathionfJ exposed strains were produced this

quarter. Th® lev teaperatur© in the insectary lengthened the life cycle of

th© fly from a month to a Eonth and a half* Th© Strain I and II larval

stages were 12 to 16 days and the pupal stages required 12 to 14 days. The
temperature in th© insectary fluctuated fs?oa 62° to 84° f* in Dseeaiber*

temperature is now controlled at a range of TO° to 84° F.

For F^7 Strain !„ eight per cont of the 266,000 eggs sat on ths
th® 0o105 p«p«sao parathion lovel and ^j®n cos?par©d to eontrol larval

cultures^ it is estimated that 77 per cent of th© larva© were killod fcgr

parathion* Th© thj?ae-«4ay old flies vqtg exposed ia a 12«iit©r flask coated

•with residu© obtained from JU2 sng« parathion per 100 blL ©thyl alcohol* Of
the 16^000 flies treated, 1$ survives* E&ga V9ve eollsetod from th© survivors

for the following generation*

Th© f^g larroa© ¥h©n cultured In a sssdim with 0011 p«p«SQ« parathion

allowed only 2^000 of tho lanrae to Exrte©* Th®s© lasE^a® pupated and only

about 19OOOV flies emerged. The fly population for this generation was too
low for selection and topical tests* Thos© flics w©re saved as stock flies

for tho succeeding generaticsi.

Concentrations of 0*1 to 0,105 p*p»a* p&rathion in the EBdiusa tsor® used
to select Strain II Fj7 and Pxg larva©* The adults in this sta?ain are not
bi sposed* There ware ouff3,Gi©sit B^g flies for a topical test* The

values of th© F^g paraiMon resistant aisd unes^osed laboratory flies
of th© sas® order, indicating that the selected strain has not acquired

any tolerance aft@y 18 generations of larval exposure* Ta® records covering
the larval selection of Strain II end larval and adult selections of Strain I

are tabulated in tebta 4»1

Tabl© of Ftf and Pjg D. larva® and adults for parathion

Selection "Adult Selection

tion

Po Pol^r

parathion

0.105

Ooll

of

set

266^000

110*000

larval larval

r^jaort

77

96

1.2

of Jib* of

flies

survived

1,200

Acta&ia not selected

93

Tabl© selection for parathiozi resistance*

Strain H

Larval Selection

Genera**

ties*

F17

a p m
£4i© iYio

parathion

in Mfa<?i^^

OoX

0oiJ05

Hoo of

eggs set

108,000

129*000

B&3roent

larval

recovery

4.

19

Percent

Harm!

sortalit$

S9'

Adult Stage

Topical Test

Q*%

LD50 value in,ug»
parathion/^ wto

Control

0o72



Selection i of, DDT,

X-»Stgain (Larva© and immature adults selected)

Records for th© selection of F^ and Tx$ larua© and adults of

are suHEaarised in table 4«3O DDT at 225 p*Pd.m» in the isedium containing

5^4, larva© resulted in a 70$ mortality level while a residue prepared ffrom
1 ge of DDT in 100 mL acetone by th® 12«Ht®r flask method resulted in an

adult mortality of 90 psreenio Increasing th® concentration of DDT in the

saadium to 250 pop*©* allowed only 5% of th© 178*000 eggs set to mature as
fnll»gmm larva©-, Th© larml selection *ras so sev®r© that xaost of the flies
©merged had to b© savQd as stock flies* Th® remaining flies wsre treated

topically to detenaiss th© d©g?e© of tolerance of these flies to DDTo

Tablo &o3a**>S®l®Qtl<m of larra© and adults fog" DDT

Mult Stago

tion

©f

Mult goleetion

Dose

3.00

of

Topical Test

fly

Control

225 237^000

178^000

n

5

69

91

1*0 9*900 !9000 90

Adi&ts cot selected 570 19

P1

DDT aad k©p

files &n& ooirtrol laboratory flios *ot© t3?oated topieaBy

in th© izisectary with t©spsratt22»8 f3.uetuatisg b©t!ifean 62° to 74°
Usiaal3^*j tlo© inseeta2?y t6s§j©ratura fluctuates fc^t1^©!! 70° to

86° Po This lou t©sg>asnt<i2r© ga^a increased mortalities for all the fli©s

ta?oat@d yith DDT resulting in a LD50 valis© lo^es? than preryioas ^alu®a> Coa&»

paring th© IaD$o "^aluas, it took 30 tissse saors DIM? fos? th© X-strsin than th©
Iabo3?atoffy unsgposed strain* The last ©valuation fo? tol^s?anQ© ^as dosi© oa

32th generation fli©s« At that tima the S-strain had a 6~fold toles^neea sad
within th© last th?@© saleetions this strain has inoreaBsd in toleraae© to

30«fold ^i©n oozd(|^?8d to

($atur® adults seleeted)

Four eone©atrations of 50% **j©ttabl© DBT
and P3X ujatuff© adults 1^ tho pstri dish^cago

s@loctionff a population j^anging from 6^000 to 8,

an am?ag© aoytality of 85^ asid 600 to 1*500
foa"8 diffQjfent rosiduas fos* th5*eo

in

Fop ©ach

fli©s w©r© t?©at®d with

* Th© Bsortalitles

ar© listed on table

Tii© 10«daj old F31 adults ^-or© -lafoated topically along with tlx© uascsposad

strain of eoraparabio ago Td.th reexystaHizod t©chnical DDT* Tbs 24»liour

®Drtaliti©s wsi?e higher than iisisal uhen incubatDd at t®B5>82?atusf@s 8° P* loner
than th© &v®rag® insoetarj tea^Qrature* Dosage^ffiortaXity cus'i?©© •wrer® dzwm

aaa UD50 "valG©s s^ad off f^om -fch© eurToSo The P-strain LD50 mlu® of 85 ;ugb
DDT/go femal® wt« was fiw tiiass th© uas^posed strain LD50 valii© of 19« This
P«atpa±a has not increased in toleranc® to DDT sistc© the 10i& generation^

it appears that it will not develop any furfeh®i? tolerance I^r selecting in

this



Table selection of Do dogsaHa for DDT r©flistane®«

P^Straii

_

^29

.,.;
12o7

57

25a 5

73

78

80

sent i

32a 0

79

85

87

Adult Si

51o0 64*0

S3

93

92

128* 0

90

91

jag©

Kb* of

flies

6,750

7*500

5,350

!%>• of

flios

1,4-00

9S6

600

Bsreent

79

87

90

Topical Test

ID^q ^Jgo/DDT

por g@9 fosal©

85

control

19

Tolerance of Hid Flies

Stisli©s on th© evaluation of resistance to parathion and DDT in

flies are still eontiradngo Thoro wcore nine colleetions of guavas and tenani

from Vkx&fi Hawaii9 aucl Qahu« Guavas collected from the Hana and £?ahiku9

a?sas wer© vsxy lightly iafested with fruit flies, ai&l parasitism «

There wore not ©naugh adislt flies roared f^om thes© eolloetiosis for topieal

test8o False ksussni mr&Q eolloeted fVom Ham and lao Valley I^a^i^ wera

heai!d3y infostsdg how®was»s 80 to 90 percent of th© iafestatioa was parasitised

and there v®s& insufficisnt toait fly populations fas* topical tests*

Flies emsrging from guaws and laboratory flios H®r© fad sugar assd

for a few days a»d t^re tastod "topically *?itfc acotono aolutions of DDT and

parathioa* In sous© cas©s only two concoatrations of insecticides ia duplicate

^js)re run dGpsndiag oa th© ©callable flios? othend.se at least thr©Q eonesev-

trations -^©re -used and ti^re tosted in triplicate^ Although th© LD50

asay b© approxiniato in come cases it gavo qotsb idoa &b to tho sate?© of

tolQranc© of tho wild flies to DB5? and paratfcion* topical tests on l
from trao guava eollections from Sacred Falls on Oalm aaad on flies ©g

from guanas collected frca th© Ha>sak«a Coast (two s^parat© csollectionsTP
and Kalapasaa on Hawaii iizdicatQd 'that thes® flies \iqtq no isor© tolerant to

parathion and DDT than the xmosposed laboratory flies as shorn bl

D<» dorsalis reared in gixavas collected fs-oa:

Hasakua Coast Ij> Hawaii

Laboratory fldoa

Hamakiia Coast II ? Hswaxi

Laboratory flies

IS^^valuos ia^g.

Barathioa

0*4,

0o6

0a6

ias@etieid©/go
DDT

23
33
21

21

25
20

16

Protein hsndrolyaat© was withheld from tho diet of these fli©s to

confusing nat'jral toleraac© td.th that acqiairsd &a a ros^alt of diet* I^bst of

th© tests wsra sad© uithin 2 or 3 days after ais®?g$xice» Tho toets indicate

that tho laboratory strain non used as a control for the soieeteS DDT and

parathion strains is reprosentatlro of normal wild popialatioas*
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Comparative Field Tests of Lures

Sine® olfaetonssater tests vith sucrose Tjei°a showing a significant response

which appeared to b© olfactory, it was decided to test whether sucrose solu

tions reposed in the field and protected against f©rmantation nith salicylic

aeid would be attraetiir©. In Fiold Esperisaent 92, white (cossoareial
granulated) sugar was ecsapared \*ith raw sugar*, Included in the esparissat
tias a raw sugar-vinQgax^yQast fermenting lm?© ^Weh differod fs?oia the stasclard

fQriBsatisig lur© in containing 20$ sugar instead of th© usual 8%* Aiso
included was a bait eo&sisting of salicjrlie aeid in wat©^ at a ooneentmtion

of 1 to 1000 sueh as was used in th© ta*» sugar baits to pxw©nt i

sine© olfaeto? screoniiog tests had indicated &om@ attractiveness for

acid«

Field

in^s iU3%)
) * salioylie aeid

g ($) ♦ salicylic acid (3/1000)
Salicylic acid (2/L000)

A

3

C

D

LSD 5#

Jfean eateh

Jtercent of mean eateh fo? to?© A

1-4. days

100.0

0u8
3*3

0*3

38.6

/AS

100o0

0e6

5,9
0«p

19.5

6608

l(K)e0

a?

0*6

2^6

107.6

Apparently sucrose is aot attractiY© at enough distanc© from th© t^ap to

h& ©ffectiv® in the field* This ©sper&aeat also shows that saliogrlie acid

ean bs> us«d to p?©-^nt fG£®sntation~ in field lures without ©ff©eting the
aecsuraey of tho test einc© it fai3.s to show oeqt attx^ction at a dilution of

3/1000 although this eoncastration provsd soiffisubat sttracti"9B in the lft

Fi®ld Espe3?iE®nt 93 was to t®st tho effect of preconditioning bacterium

H6o 14 to soyiasal b©fo2?© p^Qpasing th© S&»14 cu3-tuy®« The strain of bacteElum

14. was casri@d in shaHe&f 1C^ soy maal with transfer to fs®sh soy a^al
ryary week unrfcil 9 such transfers had c©©n made* A second strain tsa©

eulturod in 10^ soy aoal msdiuia yith transfer ©w>xy 0 hou^s until 17 ta?ansfers
had been Bsad©<> Both strains shored ineroassd activity ofwor the original eul«»

turo yhieh was maintained on stock culture agai? under s^fpigmratioa, No other
change was noted in th© strain transferred at ueekly intesfmls, but tho straia

tsansf©pr€«3 at 48-4ioup internals lost the ability to produce the red color

characteristic of Sff-14 cultusres*



pjpep&pea fsxxa. oaeh sta?aiB aad fs»om the oslgiml

malom^ing in ts^rptieas© soy b^oth fos*

to prapara thssa 1uf@s fo? Field

Egpeyftasiit Bo, 93

B

0

B

Baetes&a f&oza original

Baot®x*ia .f&em attain cmltttred in

strain 1& 10/^ eoy msal

r ■ " . " ■■■ "■'■ ■ ■ ■.

lass®

A

B

0

D

m* 5%
lisas* cateh

stasdard lm^>

Bsreent of StsndaM Liira ss?an eateh

1«4 days

10>00

112*1

73«T
7&0

28o3

57o9

$~7 days

100^0

69cO

59,5

52*7

2&6

33*5*

100,0

94.1
67«5

24,4

jpeplicatioa had to be dropped tet tho

th® last half of t?a© ne©k baeatss® of

It is apjaa^ant that pi?©co2alitlozilBg tli© "bact®3?la is this fashio®
sultod- is dees^ased attmeti^aess in the SM*24, Itoraso SLae® the ps^soadltionsd

straisis sh«R?8d fiuca?© vlgx? In t&e SM4 eult-upes It appeals Ws®l& that this
decrease la attreetivoaass of 13ae Itaees peepa^sd with the pspeeosadltioaed
"bact®2?ia t^s da© to isiersassd prodaetion of r©p©ll©ats isMoh ar® Tssx&m. to b©

ps-esesib Sn SM44- eulturQs rather than to decysasod

g T@st@

is a of th© jpesolts ©f olffectonEster t©sts

136 Meditoxransaa f^uit f3d©s

period

in

21

9
4
0

0

21

0

5



Results for the various naterials is presented in table 5ol» The

indices show the ratio of catches for each material as compared with the

eatehas in water or in th© standard f©nasnting lure,, M index of more them

one indicates attraction, and an index of less than on© indieat©s repellenc©o
A dash (») indicates the differenc© was not significant,, Th© sssan catch
in water and man eateh in Sfeaated lure for both sesces are shotm, Ifean

eatohea in water and in standard for fiemles alon® ar© not given*

Tflhen the aean catch in irate? was sgfo, no ratio could be calculated, so in

such eases the actual mean eateh is given, if sigaifieanttf and the value is

marked with an asterisk (**)«

If a mterial is found to b® attractive in water,, it is classed as an

attraetant$ if not attractive in watar but attraetiv© when combined %dth the

standard Im-^ it is elated as an ©nhanc®^ If a material is found to be

arepellent in tfator, it ic? classed as a repellent^ visile a natsrial which

showed no significant 3?©p9llenc© in ^?at®r teuft dse^eased th© catch in the
standard is classed as on obscurant* 1$iqtq tho nates* catch is Xaa9 a

material sssy aetmllj b^ repellent y®t fail to shew a significant differ

one® from the irator eatch, so 5.t is ps*obable that soseo of the materials

classed as obsewants are actually t?u® l

Concsntgation Tests of

Foiaad to ba

To date9 636 isatsrials have been screened in quantitative oHaetoaete?

tosts for D« dojagaljl^ft 23S foj? jD» sggga^i^i^ and 127 f C M^fc
Most of th®s© laatesdsls ¥are tested at only 029 concentration^ 0«3& Of

, 221 sho«®d sos© attsactioa fos? 2« gos^aM&g 72 foy S»

and 47 f0? Co

It is Imoun that saost insect attractants ha^® a psak ooneoafepation f63?

atts?aeti^on©ss with tao atti?aetioafailing off on eithey side of the peak
concentration and perhaps even becoiaa repollent as the eonsantpation is
further increased^ Tfeos?® is no way of predietiog et what ooneeatrations an
untested isaterial ssey bo at>tff&etiiro9 aad la seraening a laspg® mEssibs? of
materials th© tins© iarolTOd in testing each s^tesflal 01?©? a rasag© of ©©»»
c©nt?ations %& prohibiti^a, so soao kind of cospfoxsis® snat be sad© in tha
latter of cosssatration, A eonsidsralilo number of preliminary olfaetosater
tests when this screening jMfogram was first tandertakea ixsdicatod that to
screen all mterials at a concentration of 0<>l# \4ould proi^bOy hit somswher®
in th© attracti*^ rafcg© of coacsntratioa of most materials laJsssly to be issq»»
fial in the fi©ldo Uownm?f it was recognised that a material showing only
a slight attraction at 0,1? might ba wry attractive at soh*q other conc©sp»

tration and that all Esiterials showing attraction at this initial eoncentra«
tion should ba retested ovshf a consldorsiale rang© of eoneentratioaas bofor®

any idea eoiald b© obtained of their tsree attractiveness* Rather %hm
timsally interrupt our screening program, the ptsrposo of which ti^as to
eliminate the Materials tahich had no promise at all as attractants^ b$r

concentration tests on attractsnts as they appeared, it was considered
preferable to screen a 2arge nissber of compounds and then asske eonc©ntratioa

tests affcer a eonsiderabSj© numbar of attractants had been fU

In Ifov©Eiberd 1953S ^?® finished screening all isaterials which we had
previously collected for this pwrposag and bsgan shaking olfacto^ter eone©n°»

tration tosts on materials shoan to b© attractive in scr©©a£ag tests*
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Table 5*1 Olgaetometey Sereeaiag Teats*

Material

Conco

^3.

Qacus dorsa

I-..! •""*
Acatamid©

Amyl chloride

Ethyl vinyl ethey

Glycerine acetaldelfoyde

Morpholiae

Fheaol

Tannie acid

Dimethyl carbonate

Ethylen© difonoate

Metbyl acetate

3,4,5 T.HnetWbanSoie aold

0*1

oil

Ool

Ool

0*!

Ool

Ool

.',».; • .*. .. • •

Ool

0»l

Ool

0 a!?

lis

2o7

IoO«r

IBS

16*0 !

3*2

12 oO 1

m.

«o>

Nose ! :

i

Acetyl acetone

Allyl acetate

Allylomine

Allyl ethyl ©thor

Glyeiae

3^yds^sy«»2ii!abutaiion©
Nitroethsne

a-P&opgrl fonoate

Aeetaudde

Allyl acetate

Ethyl ©esylate

Tannie acid

Ool

Ool

Ool

Ool

Ooj.

Ool

Ool

Ool

Ool

Ool

Ool

Ool

«

a*

a» '

m

cat

«,

9 »0*

15.5
30o3

«=»

Both

seaea

5«9
5*0

1.9

«=.

**

CM

CO

ea

CO

I3*7v

18o3*

uator

catch

6*7

Oof
rt ^

0o3

2o3
icO

6©7

2*3

0«3
0*3

0«3
6«7.

1

I

0o3

0o3
0o3

2«>3

0©3
loO

loO

OoO

loO

1*0

4*3310«0

SJamdafd

Io6

1*3
•a*

Io3

Io6

2.2

Io5

Io3

1 1

1 1

am

»

cos

as

»

ea

JL Oa&

1*3
0,6

1.5
cm

>»

1*3

1©4

«.

1.6

Io5

i

ea

a»

res

as*

Io5

0»7

Stdo

oateh

182 o7

iiioO
L88oO

301o7

128 e0

182 »7

301«7

13-7

13o7
188o0

182 o7

33*7

51©0

51«0
51o0

301o7
13»7

128 ,0

128 c.0

95 oO

68*3

79-3
26o7



Table 5«1 Cont*d

Material Cone

Wats?

Both

Isezes
water

catch

Stand&rc

Both

exes

Mean
Stdo

catch

ethyl ethe?

chloride

tfogrl vinyl ether

ftitroetbane

Sbae

jlycerine acetaldehyde

Methyl acetate

E&anie acid
acid

amin©

formate

earbonata

difosmato

Slycine

E^enol

Ool

0*1

Ool

Ool

Ool

0*1

Ool

Ool

Ool

Ool

Ocl

-

cat

«=»

«»

o

e=»

eot

or

lcO

0o3

OoO

OoO

OoO

1«4.

€O

o

•=»

Io5

Io3
2dO

2oO

2«6

0

0

0

0

0

•1

el

ol

*1

•1

CO

«a»

•a

jloO

10*0

loO

1*0

0,0

0o7

0o7
«Dt»

0*6

0«3

0*7

0o?

3

19o3
19«3
6o0

6«0

6o0

79

6S03

79*3

73-7

73*7

73*7

95oO



JH-

Ssven materials indicated as attractive by scheming tests irer® retested

at concentrations of 'O«Ol£j, 0al$, asd XoOft, Five of these ssategdals war©
again tested at concentrations of 0*01$* 1,0^^ asd 100? io find whether the
lQO°£old raag© or the IG^OOO-fold rang© of eoEeentration would b© most

likely to indicate whether a material deserved further testing over a eeoif©

limited range of conos>ntrations«, To obtain th© 100$ concentration the test
ssateria! was not combined irith the liqisid (nates* or standard lu?©) in the trap
but uas soa&Sd into a cotton plug siaspended from th® nook of the trapo

Waer© the material Bas a solid, it was dissolved in a eulta&l® solve&i such

as acetone or ether* tfre eottoa plugs than bsing soaked is the solution^ and

th® solvent aHoK®d to e^aporat© before the pluga ^@f® placed in the ti?apst,

Th© rasuLts of these eoaesateatioa tests ar© prasentsd in table 582o

Th© tests ware made ty eoHJbining the t©st sat@3Pial nith taat®r and with

Standard f@£Q©&ti&g its?e using polysth^la^a g'l^eol'400 aoaolais^ate as
if^l ganto In th@ isdox eol^rnss the *mlii®s indicated in ?®d ^@ra

fomsd to be significant at the 5$ level by analysis of "9ariane@o Values
^hieh ifero not shoim to be significant hj statistical analjrsis ar® presented

in psa?pl©<, In eo^9 eases these values appear to fall into, series indicating

eoncentyation cui?V9s asd thus to gain significance fs»oia thai? position in

sexdegp Xt was also thoti^it that presenting such \?alu©s would ha useful for
comparing the two cosc©nt3?atian ranges over ^rhieh tests n@re sBd©o In th

eolTaums labelod %san iratep catch" aaid ^msan Standard ©atoh® are h
for females alois® asd for both sexes. Sine® both D<, dps^ali^ asd Dp

caught in thes® tests, resialts ar© given for both species raheth©? or ixot

attraction was previously sho^n in seroesoisag teats*

In the eas© of ally! phthalat© the tests ©wr both ranges of concents?®*-

tion indicate for Do ^^ggajjj^ aa optiasizm eonoentratioa betwssn 1% and 20)^
with th© test ©v©r""th© shorfce? s»ange of eone©atr©tions best i3K3ieati2g a
concentration eiarm* Result© fop gp e!ic\iyl?itae sho^d no ©ignificant atts?a©«»

tion but 'suggest that th©s»a xssy be boss© attraction at eoneentffations in excess

Th© tests *d.tb eiwfc indioat® for £• tei^E ssa optimiM cone®nt3?ation
at some value in ®xc®ss of 1% and again the sahort©? spang© of concentration
prwddes a dearer picta1©* Ther© is a s«gg©stioB that a lo^sa* ©one@ntj?ation

than 0o0i$ BBsy be attsaetiv© to Do ejag3ntMf^a®.9 but du© to the 1m eaten of
flies the results caaaot be g^gaSaed as ires l

p^ is definitely moye attractive to males than to f@Hjal©s
but cannot be regarded as a specific mle ©tt^actant for D, dgrj§l|§(» The

tests indicate an optisam concentration botmton. 1 and 100% with both ranges
of eoncenta'ation giving a elsar pictixr©» Th© raaterial evidently has no

attmction for D« ^

^ oslonatQ appeals to hav© an optiasmm eoneeatration b©t^»®en 0«l^
and Io0^9 with the shorter eoncsntratdon rang© giving th© better concentration®

It is possible that the presence of the 100$ concentration !a the longer range

test had an effect on the performance of all the 'lures in this test since th©
traps are. so close together* This mterial showed no atts?aetion for 2»
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Table 5*2 Olfaetometer Concentration To CT3S d(
Indas mLuss la rsfi are signi£icantr&tr5&"3

Material

-.

AlXyl phthalat©

CiTOt (gyathetie)

■

-

©s-Oietfaesybenzen©

Dietbgrl iDaXosata

Diethyl phthalats

COQGo

%

1,0

Ool

0*01

"iDOoO
loO

OoOl

1*0

OoOl
a »o» go «=»

200*0

1*0

OoOl

loO

Ool

OoOl
o> ca «s <=»

100*0

1*0

0*01

loO

0*1

OoOl
«£• «3» Cf* OC

1CK3oO

loO

0«01

l«0

Ool

OeOl

n a a o

UQOoO

loO

0*0!

7<»0

2*8

20 *00

3*67^
Io33^

«9 «a> «s

2o5
12 "0

"io.5

i<>3
ca on o»

13^0

lloO

Q.0

11 «/•.

*Io6

1*0

0*4
0.5

16,-j
10 e ^

4«S

O> 03 <t>

3 »0

1.8

BotSi

14-7

9»0

•=■ K» tj»

3*5
2o2

*43*7
& 6«7

* Io7
v> on «s»

Io9

0«6

2«3
ca o «a»

20.7

6oO

7-3
6*9

0»9

0o8

007

i5.a
1Q«X

5»2

I

l_

both

OoY

ictH

7.3

loO

a, o „

6,0

8©0

CT «• »

Pr,3
l«0

6©3

MO «E> «

5o0

4«»3

•3 «=» c»

6*3

o

0*7
0 S

0a8

lol

loO

0*8

0*6

0o9
lol

0o9

1»4

lo?

JLoX

1«2

lo?

1.1

0o7
lol

0o9
je> «• en

0,1

0.3

Icl

lol

0o9

1«2

1.3

^^

33S@£

0,6

lol

lol

loO

G#?

0*6

0oS

lol

0*9

3,0

3 -2

1-3
to C3» e>

1«»6

2«f>
lol

0*7

lol

0o9

0.3.

loO

lol

0o8

lol

1©2

lol

mm

both

sects'

3L17<>3
2^o7

- - -

■i..SS.ft!il!
161o?

44S0O

«. «, »

122 <>3

■a <s> is.

205o3

— ■■fcifTl MM

378o7

50o3

440«3

ta «=» e»

70^»7



Sable 5«2 Olfaeteffiater Coneenftration Tests* Cont*d

doraalla

Z^J^Oi.h^d^Pox^bBTi^oi.o acid

Allyl phthalat®

Civet (Synthetic)

o-Diotho^benzene

•

Coaeo

1.0

0.1

0.01

1.0

0,1

0.01

1.0

0.1

0.01

100.0

1.0

0.01

0.1

0.01

lOOoO

1.0

0.01

1.0

0.1

0.01

100.0

1.0

0.01

_ Watera?

0

3»4
3.5
3.8

0.2

0.8

0.7

4.0

1.0

7.00*

2.3s

1.0

4.0

loO

1.00«

0.00a

3«00*

4.0

5.0

4.0

1.00*

1.00«

2.67*

BotSa

pets&B

0.7
1.1

0.6

8.0

7.0

2.0

8,5
L2.0

4-5

1.0

5.0

3.0

1.67*
0.00«

3«00«

3.0

2.0

2.0

1.5

3*5
6.0

Mean

water

catch

, 9

Both

sexas

&2s2
21.7

5.3

0.3

0.7

0.3

0.0

1.0

fiefi
0.7

Staodan

lad

$

0.5
0.8

0.3

0.8

0,9

0.8

0.7

0.7

0.4.

0*.5

0.08

0.03

0*04

0.1

0=05
0.6

0«7

0.8

0<-2

0.4

as

Both

saxes

0.6
0.8

0.3

0.6
0.8

0.8

0.8

0.7

0«7

0-5
0.4

Ocl

0.3

0.4

0.1

0o05

0.5

0.4

0.3

0.3

0.2

0.5

Mean"1
Std.

Catch

Both

U1.7

297.7

, 52.7

133.7

=2422

m

IQOoO

171.7

22.0

m

45.3



5 ©2 Olfaetomefcer Concentration Tests

Daous cucu^bita© (eont°:&)

Both

Mates?

Catch

Both

Mean

sta«

catch

Both Both

Diethyl a&loaat® .1*0

Ool

fflt W (M ■

100 oO

oil

OoOl

2*0

IcO

Oo?

192*0

DietJ^rl pfethalat© 11,7

OoOl

».3-S

OoS

OoOl

0.5

0*6
ID «»

lol

.0*5 &

74O

Ool

OoOX

0*4
6 3 *

0«6

0o9

0*3

loO

acicl XoO

Ool

6=0

11 oO

4-0
0o?

0*6

0,7

0*7



With diethyl phthalat© an optima concentration for D. dorsalis at a

level higher than 1% is indicated* Again the shorter concentration rang©
giv©s a dearer picturo,, Th© response of D» cucurbitae to this material was

Eiuch like that of D* dorgal^g except that it tends to obscure the attraction
of th© standard lure for Do bifr

Tests were ssde only over th® shorter concentration range for 2&fa*
dihydrossybensaldehyd© and 2$4^1hydrQsyb®SBoie acid* These materials did
not attract Do dpgaal^a but 2,4^2ihydro^ybsnsald©hjd0 was attractive fox* D

b|t ith indication that the optimum concentration is less than

It is difficult to draw conclusions as to th® s^lativa valu© of the Km
concentration ranges from so f®t? testSc Hoaower, there is some indication
that the shorter rang© is safe? to us© as an initial concentration test for
mterials showing prosnise in screening tests* Tilth all traps in a t©3t

grouped as close together as they naast be in olfactomster testing, if, is
vory possible that th© presence of traps reprassnting a 100$ concentration
Kay k®ep th© air in th© vicinity of all th® traps pretty well saturated with

the odor of th© test JEaterial aid thus affect the performance of all the
traps* It is possible that for testing high concentrations th® spot test

techniqisa might b® adTrantagaov-sly ©raploysd, diluting the test material for

concentrations less than 100$ irilh a neutral smtarial such, as mineral olio
Coptaisily concsntrations greater than 10? ar© s^ot suitabl© for us© ia glass
traps ia th© fi©ldd but should b© es^loyed in son© sort of poison feeding

statioia. Results at high concentrations in glass traps eaonot be used to

predict behavior of such conesatratiose on poison fasding stations^ sine© a

concentration that uould build up to a repellent Isvsl in the doad air space

insid© a glasa trap Eight ba highly att.ractivo oa th© yell«-v©ntllated surface

of a poison feeding station,

Tests with

In the report fc^ the previous quarter it was reported under olfactoineter

screening tests that sucrose eX a coneeiatratioa of 10^ in water in imraginatsd
glass traps was attractive to all thrsa spGciss of fruit fli©So Sucrose \m&

tasted as an attractant not in th© hepo that it tsould b© useful as a bait but

in th® hope that sosbs basic information on fruit fly attractants might be

derived from a study of this material. The vapor pressure of sueros© at room

temperature is too low to bs determined fl and this compound my be regarded as

being practically nonvolatile, As has bean previously reported9 lyophiliza«

tlon @xperim©nts on SJV14 cultures strongly indicated that th© attractants

contained th©r@in are so non»TolatiXa as not to ba distilled at room t©Eipera«-

tures under a prassure of a fg-aotion of mil2iJB9t@r of rosreury. This and other

experimental results l©ad to formulation of the hypothasia that those attrae-

tacts get into the air not by volatilisation but by a kinetic process sois©«-

vhat analogous to tjhat takes placo in a steam distillation, water »solecul©s

evaporating frosi the surfeco tending to loioek th© non~volatile mol©eul©s of

attractant out of th© surface and thon push them away from the vicinity of

th© surface out into the air* When a solution of sueros© appeared to have
some attraction^ it appeared that here u© might havo a compound that can be

easily obtained in very pure fO3fm and can he detected by choir&cal moans at

vqthj low concentrations j, and that by working with such & substance it might

be possible to test th© validity of car hypothesis* Moreover^ if micros®



could be deEtosatrated to exert an olfactory att?aetioa«»«*the only alternative
explanation for increased catches would b© a gustatory response on th® part

of flies entering tha traps duaping acandom mcveiRBntswfch® conclusion would be
justified that appreciable volatility is not ataiys a pa?iae necessity in
insect attractants,, thus opening up the t&ol© field of non-volatile organic
compounds to stu^y in this connection* It was therefore believed that it

would b® worth devoting tiisse to studies to determine whether the comparatively
non~volatile sucrose is itself attractive and whether th© apparent attractive^

ness as determined by the glass traps is truly the result of an olfactory
response,

Th® question immediately arose as to Aether the attraction e&erted hsr a

sucrose solution ma due to the sucrose or to an itnpar&tgr* The sucrose used
in the original t@st \m@ ordinary coasBsreial g^amlatsd sugar which is known
to have impisriti©s preseist in vary let? ednc®nt?atioE» An average figur® on
organic aon-sugars in ordinary gssanulated sugar obtained from a report of

California aad Hst^alian Sugar Refining Gorpomtion* 3Mid»p is 0«01^o Con£©e«
tioaers' A g2?ode sugar, housvQy, is reported to hav© @& averag© organic non«»
sugar content of about 0«001? or l/!O that of th© ©^nulated grad©« A test
vas mad® to compare th© two grades of sugar* The test consisted of 3 Itzree

with 4 traps containing each lu?a« Thsso wara tested in the olfaetoaioto^ 3

times on the saras day so that the test contained 12 ?©plications» Results

are shewn in Olfaetoi^ter Test Nqo l$L» In all olfactomster %@st@ xdt^i sugars?

solutions were mde up just before opposing em& cKsposure paidods wsra too short

for aay appreciable fensoiatation to develop, .

To insur® good respoESQ to sugar it was found necessary to tidtbhold sugar

the flies in the olfactorcster cage for at least 24 hours before sugar

During th® period that the following tests \?®r® wa&e9 sugar

placed in th® cage only over ^©k~©sids? and sugar tests ^ere not md© until

Tuesday of the foHowi&g ^Bek» Some sugar was pr^soat in the diet of the

flies* ho¥@ver9 sine® fruit Juices and tomato sections ^®re eontimiou&fy

supplied? so that the diet of the flies during the time these tests wer© mad©

probably closer to a field diet than ifcen ran sugar vias available to ^

Test Hop 441

B

C

B^teriQ^

Water*

Ust©^ +■ 10$ sucrose (Gonfeetioa®3?3s
Water + 10^ s^ros© (ordinary

lasr®

A

B

C

I.SD 5^

Vfaan yate?

catch

■ Percent of rosan^ater. catch

Do doreaHs

100*0

580.5
639^9

103ol

21.3

'Both.

10)^0

615*5
64606

104-^

41,4

D« cucurbita©

100*0

606o7
566^7

165«6

Both

SOS©©

IQOoO

703o?
6S1p1

1^2e2 ■

2«3



Tbs faei that diffss^neoG fcat&aas th@ tw© grades of suemse fall fas?
short of significance asd that the differences are la .opposite directions
for the two species of fli®s indicates that the two grades a?© equally

times as high in the g^asmlated as in the confectioners* A it appears quite
wrciifrely that the attraction in th© latter is due to aa ^

Two tests "asre then sead© to determine the pp p

tiation of sucrose. Thes® are ?©porfcQd as 01faetoa©t©3? Tests Ko

Test R6a 442

and

B

0 Water + 10$

las?®

A

B

€

im) s$ ,

eaten

B&reent of sssan tratoi? cateb

Do dorsalis

§

IC^oO

24^.2

JOU3

$3^9

Bota

s©ses

200^0

145*5

590o4
537o9

Bia

33^0

Do cuct2£Mta©

100*0

25C0«,0

225^eO

0,3 .

Beth

am>o

1130,0

1070*0

293U6

1*7

Test £?o» 445

Hater ■+

* 20$
♦ 40^ SUC5TOS©*

Xaare-

Jk

B

C

D

LSD 5%

eatsh

Percent of u©aii nat®r catch

Do dorsalis

>i
100»0

rfii'j-Jfrni-O *

333.9

8.2

Both

m%o
1330oO

103600

£Q2»7

*■

17KL4
S82o9

Eotli

1976o9

709©8

2.7

The results of these tests indicate that the opfcis&asi concentration, is

probably i» the nsighfoorhocd of ^



The qaastion atill remained as to whether the response to sucrose is
olfactory or gustatory* We know that with ordinary glass iireaginated traps ?
whether of standard sia© or the small traps issed in our olfaetoiaater tests9
there is some re~9mergenc© of flies* Cosaparlaag a material known to be
acceptable as food with water in such traps might show an attraction which
was wholly gustatory* since greater re-emergenee fS?om the water traps than
from the sucrose traps where there Has food to hold the flies longer and
increase their chances of being drowned might shew differences in number of
flies caught, oven thou^i an oqiml nunber of flies entered both sets of traps.

An attempt was mde to dotenaine whether the response is olfactory ty
suspending spirals of blotting paper soaked in sucrose solution from the
stoppers of standard glass traps and screening the blotting paper spirals so
that flies entering the traps would be unable to contact and* taste the solu~
tlon. Th© surface arsa of tho spirals of blotting paper were 28 square
inches© It was found that with no water in the glass traps practically all

flios entering th© traps ro*ei30rg$d« IJhon water plus a wetting agent (poly
ethylene g3ycol 4G0 isonolaurate) was ussd in the traps most of the flies
entering war© caught* Th© sucrose traps failed to attract more flies than
the traps containing only watsr, but, if the hypothesis is valid that
evaporating water is nesossary to csny the sucrose out into the air, 'this

result was not entirely tmsspscted* Hater in the blotting pap©r

moistened with sucrose solution could have been predated £z*am o^aporating

by the water placed in th© bottom of th© traps to droun the flies* TbiMbted^y
latter asast hau© saturated the atmosphere in the traps, and the sucrose solu~

tions is* the raoist©aed blot'bers, having a lowered -sapor prossur® du© to th©

dissolved sugar, would actually take up water f^om the atmosphere within th©

trap rather than evapcs?ate«

Standard glass traps ware than provided with screen dorses which cohered

th© trap entrances* Efech scroon do©3 was provided with a l/2»i2eh hoi© to
ser^e as trap entraae©* Observation of such to.ps when placod in the

olfactometer shonsd -v&Ty little I's^esergezice of ilies. A test was sad© with
these traps eoB^jaring water with 20$ sue?ose« The re.siilts sr© shown as
Olfaetosster Test Ho» 4.56* Another test using tlie aam© traps was m&e which
included 20$ sucroso acalmi into pieaas of sponge placed in the traps wad
solid granulated sugar pieced in th© traps* Results are shown in Olfactometer
Test No* 4.61*

Test Noa 456

B
Hater ) Standard sisse glass traps with entrance
IJator ♦ 20^ sueros®} holes screened to 2/2-dnch entrances

A

B

LSD 5%

Water mean

catch

Percent of "water susan catch

D» dorsa3.is

-9

100*0

795oO

17o2

Both

sages

100*0
737o6

325o5

40*7

a-'» Ki W-*UJTOJL VW2>

lOOoO
23^5^7

1817«, 5

10,5

Both

lOOoO

2762o4.

2223c4

15o5



Olfaetoiaateg Test Hoa 461

20% sucrose soaked into pieces of sponge)
Solid granulated sugar )

20$ sucrose solution )

Traps screened to

A
B

C

D

LSD 5%

Meaa water

eatch

Pereeat of ttsfc

Do dorsalis

§ ""
100o0

1S14.3
1095*9
732.7

855*8

8o2

ioo«o

1080*0

10^9
624,5

817O7

• 15*0

3.t wso.Yi catch

Do cuciarbita©

100o0

971o4
533^3

433o3

334*6

30.5

Both

100*0

964,0
522a 7
437*6

305*6

23o5

Test 456 showed the sass ord©^ of diff©r©ne®s tor both species as

noted isa pswious tssSs *&th £ull~$is© trap opeoiags ^h©r© no ©iTo^t was
to doer©ase re^aai^pgdsie^o la Test 461 t&®?@ Has ao liquid standing ia th®
B and 0 lure tmps to entrap and c&ctm th@ fli@@9 so ?®»@m®?getfiea i^o^ld

ba greater fma these ts^ips if it mz& ind©od a factor isi d@tep»

the sis® of ths eaten* H6ti&?ex>., thes© tr^> lt&?3@ caught ware flies

than the D l^irea T^es© t^o tests &bso®gly Indicate tliat the attmetlcn is

olfactozy and act guststosfj in sattgre., Th® high eateh uitfc th® solid g?ams*»

lated siag&r isa T©st 461 indicates that enough sueros® TolaAlliaos ffeom th©

es'ystalliBQ form to attract flies aver a short di'staape* Siae© the i?aposp,
preasiare of this coarpomK?. is -boo small to ba d©t©s>iai^®d^ the anjouat of aix*»

sueross actmli^r oneoimte2?od fcor tho» .flies'* olfaetosgr ffeeepto^s aaast fee

sail, indicating that th© corapotmd is aetmlly eactoamBUy attraistivB

in the seas© that a v^rgr low concontratioa in th© air is sufficient to olieit

an olfactosy yespons@o The fact that 2OS5 sucrose soaked into -small pieces of
sponge Has mos^e attractive than the earns solution present as a pool of liquid

ia the traps ^sas probably due to th© increased ares of liquid exposed fosr the

sponge pieces This can he taken as furihop ovidenGQ that the sucrose is ia

fact carried out of the traps in the air and that the response is therefor©

olfactoryo The high response to the solid sugar indicates that the hypothesis

that evaporatiag ■uatey piays a major paH in csaiasiug diffusion of sucrose
molecules into the air say not be vaHcL Houav©rp it shoisld be noted that

the granules of solid sugar exposed a much greater surface area to the air

than did the liquid pools in the trapso It is iiaposs&ble to estimate the

relative surface exposed in the solid sugar traps as compared with the traps

containing pieces of spoag© soaksid in sucrose solution^

Olfactooeter tests were made with other sugars as cosgpared to sucrose*,

The results of these teats are presented in table 5c 3* The column labeled

"lodes to waterB gives the ratio of the sugar solution catch to water catch»

The column labeled n3Mes to sucrosen ohms the ratio of sugar solution cateh

to sucrose cateh* Indiees in red ware significant..by analysis of



Table 5«3« Olfactometer Tests with Various Sugars

Sugaff

Cono«

fiesss M
Dextoos®
Lomtos®

Galaetos©

temoss

Kylos©

Sofbos®

Maltose

10

10

10

10

10

10

10

10

10

Saeus cue

Dextsos©

Lawlosa

Galaetos©

Osmose

Sylos©

SoFbos®

Maltos©

Glycsrose

10

10

10

10

10

10

10

10

10

Moaa

water

catch

both

40©5
Ho2

Ilo2

31©3

31o3

26o7
26«7

7oJ

3^3

2«2

2«2

2«2

2«2

1*3

1*3
3-9

IndQ2i

9

3*»4
4*9
2«4

0«7

Icl

4o6

2o5

7.4'
10 <4

3-3
6«,8

5-7

0*7
2o6

6«5

7«0

13.5

5o0

: to

Both

■3-1
4*2

3«3

0«9

Io2

4»5
2»2
7:<*2

10*3

4-3

0»8

3<»1
7o8

5o8

4a

Ind

s

0»8

Io2

0«»4
Ool.

Ool

0©4

0.3

0o9
1«>7

i

1 0o7

l-«4
0*2

0.02

0*4
0o5

loO

0*6

3S tO

Both

0-8

loO

Q»3

0.1

Ool '

0c4

■0,3
OoS
i..e

0o7

1-3
Ool

0-03

0*2

0«4

0p5

1,3



-aau

Th© inaterial listed as glareerose wlq prepared fcjsr oxidising glycerol
•with hydrogen pezmid© according to th© Bethcd of WltaeaaaQa, j» A» C« & 36

2 (4)
p ,

1934)* 2foe reaction xalstur© after oxidation was neutralised
with CaGo3 to precipitate ferric ions issed as catalyst and to neutralise
any acids produced,* The result was a mixture of glyeeraldohgrde and di~

hydrosy acetone in unkaotsn ratio and with an unkactfa yield. The reaction

mixture ^aas diluted to reprassnt a 10$ original concentration of glycerol
and xras tindoubt©d2y less than 10? g3^e©s?osQ« This iffiat$3?ial was more
tive than sucros© to Do dog<3al^s but less attractive than sueros© to £*

same for both speci©so

Chemical

With tho other

results are sumooa

sugars the results were much the

rizeti as followss

of Sisga? Tests

C

As attmetive as sucrose

Less attE^activ© than sucrose

Jfot attract!^©

(Sucrose

^Jlrabi&ose

■feuonoss

12
6

12

6

6

5

6

5
6

Ketose

AMoss

, which ^as more attractive than the first group to g»

and fitted into the gososd group for D« .cucar^it^Q, i^s not included in

since it is no% a single sugar* It is a saixfciare of d«* and l-»g

^hich are aldotrioees with dibydifcsyacoton® which is a

It was thought that the snaller sugar molecules might b®

volatile and therefore more &ttraetiv@« HcHQ7rer3 these results sho¥ that

there is no apparent correlation of ralati^B attractiveness ^ith number of

earbon atoms in the molecules* nor with th® chemical nature of the sugar*

To determine whether caramelisaiion increased attractiveness of sucrose

white granulated sugar Has casastelissed by eautioizsly heating in an evaporating

dish until a deep brom color dovelopsdo Bo effort ms mad© to control the .

degree of earamSlisation other than depth of color produced, sine© such control

eould only be achieved fegr careful control of teiirparatur© and time*, Tfe©

caranalised sucrose was tasted against both white sugar and 3?av? sugar» Results

are reported as Test 3fo«

Raw sugar was eonsidembly Eor© attractive than pur© sucrose for both

species* Cammelissation made the sucrose approxiis&tely as attractive as

th© raw sugar for J>« ilpjgjgQyyj, but did not significaatily increase the attraction

of sucrose for g, cuciay^tg©^ Tofst No* 450 shows resialts of a sseond test -In-

yhich cas?a!iiali2©d ra^ sugar replaces the raw sugar in the previous test*



Test Ho* 449

6

9
D

* aics*os© (?)*
* m® suga^ (20$)*
* caramelised sucrose

A

B

C

D

&SX> 5%

oateh

Paresat of nseax

Do dorsalis

1850*0
5425*0

6391*7

1841*3

4*0

Both

lOOpO

2233*3

7304*8

1550*0

7*0

1 uatas? eateh

Do euoujcbitaa

100*0

15^5*0

5950*0

1950*0

182&5

0.7

Both

1523*0

6967*0
2400*0

1221*0

1*0

Test fto* 450

C

D

A

B

G

D

XSD %

flfean Batsr

cateh

^ of assan water, icatch
Do dorsaXis

100*0

9387I5
1155* 8

2o7

BotSi

570^6
6017*6

8647*1

1099.4

5*7

'•Mean' wa
D* eu<

§

0*00

2*00

22*67
21«67

7*04

0*0

t©T"cateh:~
sisffMtae

BotSa

0*00

4*00

45*00

41*33
10*B9

0*0

Iq this teat

2» .eueorbitatt as voU as to g» 2J£§§2jy|
considerably bettor tljaa tlie eamm©3iJ3®d sue2»os®

1ms groatly increassd the attraetioa to

20J£§§2jy|«> ^® oapamdliaad ^aw sugar is

VJhil® somsiiiliat incostaistent with respact to £»

tthese tuo tests show that ea^amalisatloa of sugar Introduces new

aad considerably £sos>@ pous^ful abtractants, and tend to indicate that th©

sropefior attractiv©n9S3 of raw sugar to sucrose is probably due to p

other thaa camynelisation products produced during the proeessiag of the



As usual; olfaetoiaeter tests isem mde uith Iw®
eaperiBsant sported h02i©in» Results ar© £apo?t@d

Tests No* 451 and 454o

Olfacoomatez8 Test Ktoa 451

resmants from each
u&der 01faetois©t©3?

A Raw sugar (20?), TTiaagas* (1«3#)# yeast*
B Water * tihite sugar (20$) * salicylic acid (3/lGOOh
G Wat©? * raw sisgar (20g) * salicylic aeid (1/lOOOK
D Watos? + salicgrlie acid (A)

(Thss© were th© asm liases as used in Field S&pV 92o)

A

B

C

USD 5%

A lup©

maaa eatcb

Peirednt of A Itse© mean catch

D» dorsalis

100«0

2S«2

50,0

9^6

20*6

180,0

09XQS

100..0

29*7

,5&G

17^6

356o3

lOOoO

37«0

22»2

9o9

30a

27o0

SSKQS

100*0
34*0

30o0

8.0

16*3

50o0

Gowg&rlson of th© results f02s D« with those froa Field
92 izsdieat® a eo&sidsrable differeaeo in parforssaase of sugars in the

field and olfactots®t@s*0 It Is probabld that this Is diia to distance effect

and that sugars are attractive oa3y o^e? a raugo of a f

Teat

B

C

D

teicteria fjoia osdginal refrigerated agar

bacteria from strain cultured In 10^ soy meal

haote£>ia froia sts'ain cultured in 10^ soy meal medlrai

Ian*©

A

B

0

D

laD 5^
Ifean cateh

in standard

]?Q?Q®nt of Standard lor® lasaa cateh

D* dorsalis

100*0

103,6

71o7.

46,7

50s2

X30o7

Both

lOOoO

104*5

74*3
46«8

45&6

280oO

Du eueurfcits©

lOOoO

206*9
171o6

153*0

76o8

34^0

Both

100*0

194*7

163«0

136*5

45«9

63oO



Indicating that

poorer lure*

wall ^ith those of Held Espae&Bsnt 93,

of the bacteria to soy nseal results in a

A test with methyl eugenol was sad© in which oaly

coimted to see if this material has any attraction for
are shorn as Olfaetoiast©? Test Ho*

files war©

flies* Results

Olfactometor Test Hba 44,3

Water •■♦ cotton plugs suspended f$?em a©@k of

eottoa p&ugs eentainiog 1 drop

A

B

WQ 5%

Ifeaa catch

in mter

vBareeht /'of' A: liu?e^iasan ciatch
D« cucurMtao

100«0

4S3oO

335*0

loO

Both saxes

100.0

655*6

296^0

1«5

It is Indicated that ©atfoyl eugenol

s«ses of utalon flies with ssere Miles

test TM3 rim in the cage containing

attyaetioa both

than

&al©s iato th© B trap zaay hai?e ff©sult®d in

A test was md© in ^ilch various coac©at?atioas of clo^os were used to

oxidise SM-14 Ii22?9o All eoncentratioas used w©3?© grfficieat to ffea^^a the

color aM objectionable odo? af th® lnro« Results of this test of® presented

as Olfaetosat®? TestNo* 6

OlfactoiEaier Test

G

D

E

34-04

Xcisre

A

B

G

D
E

LSD 5^

l%an eateh
in A lure

Bereeat of A l^are aiean eateh

&_.._dow3alis '

lOOoO

7O>3
53.1
31o0
17»9

18o8

4S«3

Both

seEes

loo*©
66,S
47*2
2*1 7

20p7

88*3

lOOoO

29.9
16*6
9»1
3o5

20.5

160^7

Both

sesss

100o0

29o6
15*6

4»0

23*8

25ao3



This test indicates that even a cone©ntj?ation of 2% eloyox srasislts ia
loss of attractiveness which is soissra&at at varisoe© td.tfe earlier olfaetosBte?
and field tests ^iich iislicatsd that a ©oneeat^ation of 2$ was

study of results of oxidation Igr clorox is indicated*




