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WORK FROJECT 1-0~=3 = Chemical Combrol = liouen F, Steiner, Pvoject Lasder
STMMARY

Lioo Project Jec=3-1. Goigy 22870 in ascreening fesis was more effcctive than
G-22008 as a regidual toxicant sgalnst the oriontal r.m:a.t fly. Neither
materiel was as offective e.gaanst cavitabe as doyraaiss,

imong residues on ficid-sprsyed guaa folicga, DOV wsg moro tordic to
dorsalis than to cucurbitne with eonitata im an 5..13&‘*"’*54.& o position,
D rsalis end capliiats were caucily susenphl aechorrehidoy e

rith DD, gugurbilne wos least affcchid,

Fuagicides, such as wottable »=-I'.: v, fovric dimothyl dithiccevitamalie o
Tribasle copnar sulfoto, when cowidbnd wiln oo o "‘J ¥ ff?sta'm]., newdare
ab rates comsonly usci on the mall m1ied o guava trezs hod no
adverss of'fect on residual .:-i‘ec., aENys hon ibinad

hereafter greatly veduced the

with DIT had no advsuse effect Fov O
offartivenass.

Dader laboratory conditions in closod glacs esges, aldeir '.;roch. puen
moro toxic to aduli dorszalis as s f::z'ﬁv-ﬂ'ori.. thaa dieldrin, with parathion least
offective of the three. Parathion alfseis & Sotal Imockdcun in 1 hour
followed by a "ubstahtia.. TOECOVELY. .u.19 » 2isld cenditions para h...o ie wost
affective and theve is TeCOTELT. M.d in c°u..u:i no itnockdown 1a 3 heouras? 1‘,‘
exposvra but 100 per cent morbality sesultcd in 24 withoud i’m"hhmv STIOSUYC, ),f

R /

Line Projsch Jeg~3-2. Uithin 0 3 -Truit vamnles of rost apple wveraging - f
about 20 grams each, tho infesitation ramged from X %o 31 larvae par freuit and
averaged 10, Samples of more thaz 40 Fredls would be vag L’.z'ad o oblein a !
standard error as lov as 10 per cant of ik =gy 2t Tha infestaltion lovel of}
aboub 230 psr ponnd. \

in ‘f'eats veplicated 4 times with o Tiis fog ras
caged in the bothom and on the zim of 2 guleh ab ¢

,“ riﬁ ATt ™
02008 st 20 oo

840 1%, "; o tho point of Jischavge,
mean 94 psr aspt morbol ity on thwe iy
gulch of da w‘m, Compaie 38 ‘o g%
in the .,,.uv: cages. C.A30LL woo aub:
vimes tho G-22005 epplicaiicn o

)

A tok'e

G~2200% in one tast guv“e 120 por ze dov . Oucurnitag
which ig mora resistant than {;_omﬁ?.-,’.ii =5lns W ':,"m. =ont .n"c:ept*ble
to n2resols regardlss 3 of tomi ~'~:\-. A% nono of The 40 zusosws poivts did DOT
causd 100 per cent n'ortu.-..'ty 22000 proiducsd 30D par coni'. morbal it u:.es of
dorgeiis at 15 of the 24 poix 1t:_' 40() o 300 2, from the polws of dischargs,

In £3eld tests vhere par%-nun 25 ¥ uas a:::sli et ot 20 ibs, pur gere to
trees or ground and compared with Syobe: :~:’: 10 ot 2 n srall

8. DAY 2 0

roplicated guove plols, ths former offected 65 and 63 pex cont veductions

of dersalig infestriion in picked friv frcn o pre-sprey moesa of 104 per pound,
Syt sffected 59 and 12 par cent 2sduciicny uhore unplicd %o Toliage or
ground, respactively.

e
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In incompleted £icld teste on 2-4Lvas pavnwya plobe roplicated 5 timss,
uhsre only the fxrull in spraysd, informetion iz bzing developed on the
comparative spsed of action of verious muterinls in the face of heavy
attacks of both dorgalils and gucurbifae., ITholdvin, uawvathion, and CS708
are wost promising.

Fisld tests imvolving 45 zcrss of rovlicated meuse plots on Maud and
nearly 30 acres of non-rsplicated plots on Mylolkei were completod, OF this,
36 acres on !laui and 14 on Molokai were sproyed wiin 3 bait-spray formilas
(parathion, supar, and protsin) and 3 reccideal treaiments (DDT-EFN, Dilage
ralathos, and parathion aiome). On !hwi, 2 bail spray of I Ih. provein
hydrolysate, 5 lbs. raw sugar, and 4 lbo. of parzthicn 25 UP effected & 97
per cent reductloan from the pre-spray levsl of 4.4 lervoe per pound during
the 2~wack intervals after sach of 3 sprays. Pavathion elcme at 10 1bs.
per acre gavo a 95 psr cent reducticn, the Dilan-malsthen combination 93, and
the DIT-EPN 92, The sprays greatly roduced fly activity in the repliecated
unspraysd plots rendering thom ussless az controls. The costs of tho baite
spray treatment approxirated $30.00 por azere for the szason for a erop that
gold for $750 per acre. Costs of tho obther trestmants vere slightly hicher.
The bait-opray had no depressive effsch ca porasitizabion, Parathion elone
laft the plots with the least miite infeztatict zad mite damage, DDI-EPH
was dawaged by mitas somswhat more than the unapzayod.

a was r3duecad to
o the cthe=.

sts for matarisls
cched mzan

On Holokai the parathion in ths 'mul Laidenyray £

1/2 1b, toxicant por zere for X plot and iraveised to 2

Sprays were gpplied 3 timos ot 2-vech intivvile,  Pires
e

were £3.68 and £7,52 per applicsiio.. T unalkir four
reductions cn 3 varicties of 98 %o C3 ;ov ¢ Tz

3
Oy

P
3
H

sonh 7ol L4
sprzy from the pre-sgpray lovelo of 5.2, I./, aud 16,5 iarvao por sowd. Th
strogge> formla, tected on 2 warieties, :nvy reductions of 206 to 29 per cent.
The baiiy sproys on VeloXai werc apnliiad i toon cttochrent at iz rate of
‘16 gai. per minute aud 6 1/2 mimiben wir conv.

o

¢

The largeescals tast of motnyl cugnncl-~G2206G8 ir whdch 180 foading
ctaticns are distributed over a Sesquore rilde avea of tho Aouakun coast and
retreated at monthly intevvals bogan glviny pood coabtrol in the gocond {wain)
guava crop. Male dorsalis flies within the prac wore oxtvamely scarce come
pared %o outsido. Frult samples {40 guowws eash) were coliccted 5 tilmes frem
2 locatioms at aach of$ elsvations witzin ond boti Forth and South of the
traated area betweon July 30 and Ssptember 16, The crep reached its peak
abundance late in September. Mean counbrol 2% 300! avaraged only 31 por cont
but it had improved from O in July ic 78 psr cont Jepisnkss 18, AL T00% it
averaged 96 per cent, at 1100° €1 por can®, ot 2300° S3 por com’, and ab
1900 {there were no infestatioms in eithicr “rasied o comirel araas.  Sinee
all O. copnilus were attribubted to darselin r£ud cincs ganasitisation i
several imstances was 100 per cent {enly cnmibais 203 gonhiling ensrgad) the

.

estimated reductions are probadly congorvaiive pavitiziloriy o 1100 ©i.

The evidenco indicatos that reduecd compmzbition Tvon @orpolis in tha
Uroated area perixitted cagpliata bo incivasns S IR e al, thah ndgn

parasitisation off dorsalis thorn iz o repelt of Ll rifuesi Jdorgeiin norlaw

tion rather than tho cause of it and tha® (Lo rotlrl suzsnol-poison siations
gre daiinitely effocting control, 15 sopl of which could v hold e 25 conta

vor gere per year if operated om a forss-ncnla eovrinicinl wonic.
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Data obtained in the svaluation of thess tests ars proving that the
frequently obssrved stratification of dorgsiia and caui "ﬂta at different
levels on a steep gradient is mol a remult of Giflferonces in wesparaturo,

In the smaller Kilauea expsrimernt flics }:.,gzzzz woving ia on the trecied
aree in Sgplemdor as the crop there baogan to mature.

Lire Proisct J=gw3~3, Parathion anaclyees on mangoes from ths Mauvl axperie
mants failed to indicate that ery mesldugs in excass of 2 pm vers likely
%o bo encountersd 1 or more days elftsr apraying frem apphcxzt:icna of narge
thica 25 WP at 10 1b. formmlation per acre., %he baitespray formle in vhich
4 1ba. wers used rasulted im proportiopately lower residues.

Ling Prolect ITeow3=i. The residual tomicant tests of 6 insocticides
initiated in March as summarizad herein, shov thal DIT-75 WP at 0.5 1b.
toxicont remained outstanding for 6 moaths. Iis average effoctivensss on
each surface was 99 %o 100 per cent, DDT emulsifiable uac never corpletely
effective bub ranked second, with Dilan third, iindens fcw‘m, c¢hlorcaze
£ifth, and methoxychlor lnste Lindanas and r,nla"dam usre offectiveo longest
on tho most absorbsnt surfaces. Lindans vzs o GILor to 6 .,.-:.r’s ap much
DDT emuision on camac for 112 doys. DDT emuision wng lonat effechive on
mpainted eanoe and rost onm aluwiwim ard gelvenized iwvon. Tilan emulalon
vas loast effective on paimied piywecd s;& ey offective on the wanainded,
It was superior to DDT emulsion on plartic sercecuing ag well az unpainted
canee and plywocd gurfacss.

Line Projset Jeg-2eb and Ten-2-7, .'t": F2018 togla poolo:
real hu'o with yoasd without use of diaotoss tefors l;‘-J".\-.J.' -r’ th "’:ct"“'m
did noh improve ths lure, Soy flovr rag Lol to e oo '::u;wr tagn eoy maal.
It wvaas £ L:d that the concena ,ra’cw’ (1073 2oy mral culiare could be packed
for ah.u.sp.mg and held at room tcm:z* ot wach witheut affecting

its performence indicating thot this uotorial wey e shigzned to the outer
iglands or to the mainland b:, ai i‘o- tastiag thers on othar peate if
desirabie. Addition of caglcrazum to the sicndesd lurd zud to the 8Oy rzel
lure gave no gaina in the ficld altiough casberewme ixproved the psrformence
of the standard lure in olfaclomster toste, L study of ths affect of com
contratior on the soy meal shcued & compertzution of 1% to bo supericr to

2% or 4% over a %wo weeks' exposure periocd, Ve bolisve this result taken
togather with other studies of tho zoy wesld Zure irdicatss ihe presencs of
ropallents as well as attractents in this Jure.

Anthranilic acid and indcle Loih foil
of the protsinacaous aitractonts. Combvine v cT
the stardard femnbing lure repulied in »c :,c nf; 't’x avtractivensss of the
combinod luro to that of the stardard, iandicabing -..m, tha pro'e"mcoous
Iurs citractaats are probebly nitrozanous conncuvis.
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A Ygpot! method of tssiing maberliels in the clfactomster has Leen
devoloped and has proved to be a very rapid techmigus for scrsening
attractants which reguiras extrcuely smell gunntitios of materials. The
mathod is n0b nearly as seasitive ap the trap wethed and doos mob gilve
information gg Yo sex regponss with D. dorealis, zo can be regerded only
as a prelivizery mothod for weeding oubt nen-abiractive moieriain. 4 large
mmber of avonalic cotpounds, essonbial olls; and codad P2V gorios come
pounds have boen seroszed by thiec metacd. OF 270 compounts and sssential
cils sersensd, 32 vers aliractive to 2. dorsalis and 12 Yo 8. sapitolba, oo

tne methed sorvos Lo climinete about 909 of the matsyiale screzunsd.
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WORK PROJECT I~o-3, - Chemical Condrol ~ Toren F. Stoiner, Project leader

The rssignatlon of Mr. Horishita ceespt a rog Ledion with un@ Univergity
of Culifornia lats in Avgust rapulled ¥ ioac o itnz projeci.

Mr. Kinoghita anly sscistad in completicn of the uwango tosits on Ii’e_ui ard

Mr., Hollouay im the guava and pepeyc field tesic conductsd on Osbu.

‘-" ci
.‘3 6
2

Line Project Twow3-1. FPraliminary Loborstorv Testine of Tusoelicides. {(Keiser
Fujiroto, Steiner)

Pegsine of New Cownomndg {0y Foiger)

Godgy compound 22870 vas tosted rasicduelly against aduld D. g‘_g;;gg;is
and the reaulis ara shown in tebieo 1. (G-22008 was included in the ozperdmsab
for coppsrative purposes,

Table l.mCompaz*ab’*ve effectivensss of tuo Geigy conpounds against adull
D. dormalis when espoged io laberatory zealdunl deposnita.

Micrograns insecticide per Por cent :,om“-v.avl/

sqave csontimstor 24 powrs 48 nours

of gless surface 22350 G=-22008 C~2C8R G-22008
0,18 ' o7 55 c9 o I
*R5 S &7 3 T
» 38 o3 7k 146 84,
« 50 &7 o : 2 Y,
1.00 oo o7 99 103

- - o F 3,
53, or 152 £lioo fer each
saolved in zglore, Two

v and ollovsd o doy doxr

A/ Averags of 3 *bp"_..c ol eemse,  TEDD
i-w;ct icide sl eieh domr & sﬁa?;.
willilitszs ;03::.&;01- y

12 houwrs hefore 1.7.1‘,‘.

.J ive0)

C‘. u-.r

e than 0-22002 again j (gQ}lﬁl_{,‘; as
"7

G~22370 preved o be mowe elfociive a3
a regidusl toxicent. W GUSvel, noither coupound was aa efPective agoing
C. caplitain as agamst Jr'gﬁ; ia.  After 93 hourg! ezposure, the a.vwam
orientzl i‘rmi’, £1y nortalivy i‘o** -’ 22370 for the 5 concentrabions tosted vas
99,0 per cent, and for G-22008, 85.4 por cent. Agsinst §. gavilain, the
average mortalities wsro 58,2 for (-22870 an@ 52,3 for (22008 in comparabls
teste,

)
&
(72}

.gp_lgaw:p wive Effectivonoss of Figid Uenoniis on Guare
Frait Fijes (Yeiper & :

In the course of the mcm yith ficl
last quartor {page 114) 211 3 ::5:0.,}.:33 oi‘ :
in the togte with DOT and matherychl
indicats that cueurbitas vas wost %o L':rr'";
Isact, with ecavitaba intermadinto. Oucun

e L
ey s o zc 't""

mothoxyehdor 25 WP whilo eguilatn cnd dsrgniiz virn oawally afifzciod.

'l
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Table 2. -»«Comparativa mortalitics of fruit fiies exposed to guzva folisge with
DDT and methorychlor inssetlcidal residues. Brodils Guich, 1952,

For cont mortality after 24 hcurs-/
Nunber of days ) ppr/ Iﬁeubo-qmﬂorx?/

after third D.- E. C. D, C.
btreatment | dorsalis | cuens rhitss czuitats | dorsalis| o °=r§:w@c capibaty
19 (F; 18 37 7% - 36 80
23 25 9 5 8 3 15
3% hd 3 15 58 20 45
[wm wm ak em N a me PA W mm K Hm el s T ae md vw e ee e wa ey Jee me i s el [ ws e et e be A e o
Msan 43 i1 13 47 20 47

1/ Avsrage of four roplicated treatmenbts. Four terminel twigs of -guava follage

£row each veplicete. Fifty DL dorsalis. 30 D. cusurbiiae, and 15 C. capilate
pe: vreplicate. '
2/ A% the rate of 10 1bs. towivend p
3/ &t the rate of 20 Ibs, toxicont p

L

-

g

a2y acyre in 200 gnis, water.

ar acrs in 200 guls. waisr.

-

Thage tests emphzasise the nsad for ferther comperisons vhich must aweid
the availnbility of aoeqthe v gtocks,

Bffact of Qg_f‘bam Juopiedfes on Residual Towieity
{Koiger and Pranco)

A apocial test ves initiated on August 12 at the Triplor grave plots bo
detemaine the sffect of differsai ..u.v:':cim.? additives to DY an;i verathion
swspmsion gurays agelngt fdi?.ﬁ.n o, .o-«.w".- 5 and b oothaer fruib N7
8spsciss wnan am..llanl « Table 2 aesodnds tho mo 33 r::::'r.'c,.' ated with
cach breatment and indicates i,‘:v nong of B
possible sxesptlon of Bordeaws)
poricd vhen sffective ras.ww'
mortalities of thege poisons :
DDT rvagidung 2 days after tvent
showed mowtalitiss of 30 to 7

f

s,
v e
1Y

Fifbesn gapitetn afulis were ! 1 Tha erizateld
Fruit fiies. The nunbors ware ot o rgeificen’ adverse
effects of the fungicidss if prezent. Hmza‘mr, coll-sc"i'.ra' r the mean mortalitios
for tho varions formulaam showed o graadar tolsrance of popitabe fov the two
ingecticides than dovsalis. This ig indioszted balows

. Hagn :..or“ualzi-v - NEr cant
Days after DT Sovumiac Farathicn formilas
treatmant dorgaiig eapiiatn dovealis | cgpitats
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Table 2, ~~fomparative eifactivencss agoinob gdult D. dorsalis of DDT and
parathion suspension spraye preparsd with different fungicides,

wnher aroplied to guavz {foliago in the field,

Bagust 12-25, 1952,

{Poy cent mortelity after

_ Treatment 24 hrs. from cocllections
Ingecticide Funglicide made after difforent
Pounds toz- Pounds Lo~ nmnlﬁrs of days yweatherw
FNaws icand per Fame icant per |ing< . :
100 gellons 100 galloas 1131619113
Parathion 1 — 9715914k 21 0
25 per cont
WP .
n i Wettabis sulphur -5 00(92173125 3
n 1 Pernmato 15 WP iy37) 21 2
n 1 Tribasic copper 3 0071961661 91 5
sulphate
DDT 50 por 2 - 0 55{92 8773 |15
cont WP
m 2 Yattable swiphur 5 991921791 50116
® 2 Fermate 1.5 99196716329
n 2 Teibanic copper 3 97| 93|80} 53 | 39
sulphate
t 2 Bordeaux wixiure 2 94183|75;16| %

1/ ¥oritalities are averago of 4 rapliceted

PEP 0age,

ages. Thivky adalt D, dorgalia

¢ag
0,02 iuch rain botwaon 3 and 5 days; 0.05 botusen 6 oxd @) and
0.42 betusen 9 gnd 13 days. ,
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Fumdgant Quelitiss of Insecticidss
Koisar apd Pravge) by :Keisor

‘In the course of screening insecticidss ageinst the orientzi asnd other
fruit {lies, it would be desivable to know how nortality is effected-
contact, stomach poison, fumigant, or combineticn of those modes of action,
Ths two techniques employsd at the present times, namely topicsl and residual,
have been very satisfaetory to date for determining the coniact insscticidal
valuses of differont chemicals. However, aa reported in the last quarter,
thess procedurss may not give a true picture of stomach poison properiies,
if preseat uithcut or with little contact value. Accordiwgly, the insectieide
was Incorporated with suestensd water, placed on a cotton plug und expescod to
caged flies. Hortalities achisved in this menner over and above thoss noted
by tha topical or residual procedurss could be val:.d..;r Pscr:e.koc. to stomach
roison azctiomn,

independant of their conbtsct or stomsch u c;v:a... itice.  An gypareiue was
prepared {fismre 1) for exposing aduli £lizs to Quman on.*r, g W.L-m removing
these from the sowrc: and ohzorving subsoguont rezwlic. Sorne fumec w2y
ampin in the Jar with £lies Ter o ._-‘:ru m:. od of < w o afteor renoveld from
ineeciicide vapera, Howaver, vith thic tech u.u;n, 16 dg pesgidls to rewmovs
tho fliss frow any continued :,;.,;o"urs witheuty dig ...ar?:a:?:g hom fron their
original container.

It was also dosirable to ascertain the funigant qualitics of inceciicides
ison

e
FA$)
-~
»

In the Tirst series of teuls (fable 4), an arbitrary dossge of one pound
toxlcant por 1032 cuble feot uam used.

Table 4,«-Comparative =fTectivencss of inssciicidal fumas against adudt D.
dorgalias when sxpeaed for 3 hours under laboraiory conditions.,

Tasecticidel/ Depogit Por cent wmortaliily afver 18 houre2/
Aldrin ermlsion : 100
suspsneion o7
Parathion emlsion 7
suspeasion 57
Dieldrin smxlaion 21
susnension 39
Check (xvlens) — 0
i/ Activo ingredients ab vebdc of ome poand pon 1000 curic 30 rlieions

ta
erd suspengicng at »aic of omt pound ~c«.iw dagredlieny In 22,2 pmilons
toinl spray. :
Preatment Guplicated. Fifiy f3jes per o
Fed sugar vater on coblon aflor zeparate
listsd average of 2 cagss.

s e 100 flies por drcatment.
rom fuie charior. lerlalitiss

252
ae
e &
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In prectice, 2 grams of a 25 per cent mterial (for sxample) were placed
in a 100 ml. volumstric flask, filled with water to proper mark, and 10 ml.
removed after adequats agitation ard plsced in bottom of the 2~quart jar.
This was alloved to dry for 24 hours. Fliea word gassed with COp, placed in
the quart holding jars, allowed to rovive, and then connectad to the 2-guart
fumigant bottle by means of the doubls screw c&p. By visunl observation, it
was notad that the flies in the pavathicn fumes wore “doun' efter one hour,
and in the xylene emulsion (chsck) aftor 3 hours. ALl oupesures wsra endad
at that time, and the jars with flics ramoved from thoiy respective 2-quart
funing jers, 43 noted in table 4, all Fliss Woum" in ths wyleno emlalon
recovared, as obgorved 18 howrs later, 2s din wost of those in the parathien
emuleion. It is of interest to nota that wiile rone of e flies in the aldrin
tasts appsared affacted for ths I-nour oupogurd poriod, there was 1C0 per cent
. mortality effer 18 houvrs, in both replicatos of Lo sruisicns, znd ¢ne of the
two replicates of the suspensions. The reasons Lor tho recovery of the pava-
thion-exposed flles have not boon deterwined,

In the previous oxperimert, the suspensiona ard emulsicns wers zlloucd to
dry and thers was the possibiliby {oxtremaly slight) that imsccticidel particles
from tha lower 2-guart jer reached the ons coniaining the files, and contact
action may have affacted mortalition. 4 sscend test wes rm in which identical
quantities of emilsions and suspansions wors used, but the jar with £1liss were
connected imssdiately after the bottomo of the 2-guard jors were wet with the
formulations, :

Pable 5 1ists the mortalitise 21 howrs affer exposure was terminated.
Ono hour after exposure, it was again noted by visual obssrvation that the
fl1es exposad to the xyleme emmisicn {chsclk) erd porathion emulsion were all
"down®, ' The jars with fliss were scporatod fyon their respective 2-guart
containers in all instoness after ounly L instead of 3 Lours’ exposure ag in
the first experiment,

Table 5,--Comparative effsctivornas: of imszcblicidel fwws against acult
D, doepelis when erpocsd Jor one lowr ity deheratery cenditiens.

I "'”n*?d»s:'-/ ey T *‘."... - v,« :’— --——!‘-—-"-.«.- ) "f : o
nsecticidsx 0oposit Poren annd nopberlily ofter 21 howy
Aldrin emLsion 100

susponsion 00
Parathion eaulsion 3

suspensicn 1
Dieldsin emlaion . 12

susponsion 30
Check (zylene) e 2

1/ Activa mgrﬁ‘adiemﬁs et rete of one vound per 1000 cwbic feet., BEmulsions
z}ml suspensions at rato of ono pound acbive ingredient in 22.2 gallons
total spray. ) '

2/ Treatment duplicated. Fifty flios por cass, or 100 fijes por trezitwent,

-~
¥ ]

’rflnz“:;ali’;:‘fes listed average of 2 cuxzes. Iad cugar whber on cotton alter
gscparatad from fume chamboer,

5
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As noted in tsble 5, aldrin again showed 100 par cent mortalitiss, even
though thers was no kanock-dowa after the l-hour exposure pericd. The pare=
thion formlations and check (xylene emilsion) showsd almost complete
recoveries, Flios exposad apart from foliage in field plots im 1950~51
indicated that parathion and dieldrin wresidu2s were congiderably more
effective then aldein in killing £lies by apparent {fumlgant action.

Miscellanccus (by Keisor)

Approzimately 130 automatic voicrers wore mede for the fly-reaving
gection. A simmle wick weterer was deviced which miprliss adequate water
for at least 15 dsys. Sevorcl ware given to tho rearing porsommel for trial.
They found the doviee satisfactory ond 130 uers sulsemiontly mede for zil
their cages. Flies ave nob disturbed deily by inceriing the watering
gyringe. The rearing section clusiws 1% saves 2 man howwes a day lakor, 4lso,
£1y mortolity was less sinco thoy act disturvsd so often.

¢

Considsrable time was apsnd iu workizng up roporsz of tosts with coded

-compounds,
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Lme Project Toig=3e2. Fleold Testing of Ingeeticides. (Steiner, Morishita,
Holloway, Lee, and Kinosnita)

Ty -uit Samnling Studies (Steiner)

Samples of :0 picked and 30 fallen rose apnles from a %res in Honolulu
wore held individually as a part of owr studies of fruit infsstation
variability. The fallen fruit repressnted drops cn the ground lsess than
2, houra, The regsulis ars tabulatad below:

Picks Drope
Moan wolghd par fruit 7.9 gmes 22,3 gos,
Maan larvas por fzruit 2.7 0.9
Range in levvae per fruib I-31 1-29
Mean lavwae per pound 25 222
Per cont fruil infested 100 200
Per cont lavvea pavasitised Bi.5 L
Por ceat C. C"l_j:'l‘-a‘ba. Qe C.3
Per cont of parcsites--gophiilius 5. 7.6
icngiceudotus 30.8 25.8
Tanéerbosehi 3.3 2.5
Sampie size required to raoduce SE .
to 10% of ¥Veen = L, £ruits 42 fruits
dxel,

Unlike *uavas, the dreps yislded as many larvae ag, ri ipe picls, This
freit is lighter in weight ‘than guava and conteins mich 1953 moistuz\., henca
the injurious effect of concuasion ca ogiEs, youwng lavvae, and the frudt
itself may be of much less conzegusncd.

Tifs Fop Tests, (Morishiis, Pollcuay, Stoiner)

P T,
P -l

Because of the geor psrfo:rones of log SpTRF
vhen applied tc areaan m:’ojsc*‘a '-:'. :

: 5,
poss.nb..e bezards ,.n"o"""d 7 offoctive .-,'og:: of pare-
thicn and C~22008, oux reni ol e maialarg.

Ho.;eve; s befove this wus €

f st aoednd VJ axnlore
thor the uo“ bi’i:'z:bies of unes 23 preos

R ) LR PO . s ! . 2 -~ (R} (N
7.-.u:1 Fogo that oy : A guh ferthoas dioa DUT aud thad

1 ground-oparated couipyy

{incduding gui
eould te am)_lv

m :3' u
xn b
l—- ;/

oy

Flies wers caged along Ln
fron 25 . o 100 %, deop.

¢ of a gulcn rorging
:“-"‘ c’u oo surrownded by

5

pincapple and the divechion of travel use thersfors vostieisd. The fog
- o

machine was driven glong a SCO Tt Tront b »ignb uaples to the prevailing

trade vinds, The £lios wera cecgod z'., diglances of 2{"0, £50, 500, 700, end
850 £4. downwiad from the roubte of twavel in 1-mesh nmoncl mstal screon

cylin ders. Those oa the »inm were z-fa.,.s.—czpeg...l wnile these in the bebtiom of

the gulch were bing in dease guava stengs: From 44 "o 50 £lies of mixed
sexes and in 2 ratic of 3 or 4 dorgalis to 1 uo’ax £3ir vare placed in each

cage. The flies ware collec’sez- ot randan fron the iog -gc o" Tactomeier cage
vhere they had been well fed with a protein-for .,.f.f:icd die!

f B

&
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Figure 2,-~Approximate cage locatlons in fbgg?ng experiment vith G-22008 and
G=23611, Lateral of Helsmano Gulch.

Direction

Fineapple

Main
Hslemano

Gulch
300! dsep

@ Diptance from sprayer in feet.
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Table 6.—-Resuits of Tifa fog sprays against caped fliec.

R=Rim July 28 I July 20
G=In Gulch Baplication
A B [ 1] Mean

loeation |[Dor. Cue, | Dor. Cuc. | Dor. Cuz, | Sor. Cuc, | Dor. Cue,

BDP--6,7 0z, per 100 £t, travel

DDTww? ozg, por 100 L. (1 15, por gal.)
200-R 55 £3 4L, 38 B5 &7 97 75 T0 56
G 51 11 60 a7 3% 75 25 70 30 55
450-R 28 &4, 72, 25 60 a3 46 &’ 52 6o
G €0 83 é8 20 8 &7 12 &7 37 74,
500-R 45 1 39 2 3° Ve i3 &0 34 44
G 38 26 53 0 i6 o7 g A 29 A9
700~R 36 33 73 56 71 52 30 50 52 58
G | 63 25 37 33 21 49 9 36 32 16
850-R 27 2 59 &7 65 89 23 & 24 €2
[t} 36 43 26 14 30 57 | 20 0 28 29

-h S e &> M e e b Cv e e SB] we M VR W WA R A . b awe W ma any - -y ey < we A ams A i wh s e - e an & ‘
Moen R 38 35 53 39 &4 o 42 ) 50 56
an o 50 50 49 32 22 70 13 31

G22008~-0.3 1b, por gal. 3 ous, Yozicand por 100 £, travel
200-R ico 10 ice 100 180 150 REY § 00 J00 100
G 98 100 100 LB 120 16D 00 - 99 o0

450-R 00 100 00 RANS 1Co 0T L0 %0 130 0
¢ €0 100 | JC0 i 5% 150 g6 00 8 1MW
500-R 52 - 10G Rl g RES 100 250 87 3¢
G G2 00 100 00 Bl - &0 ino 73 150
TO0-E 98 93 100 o 70 - 13 - o8 99
0% g6 18C 80 228

¢ |14 63 | 94 0 44
850-R |65 8 | 89 10 | % - 8 - 83 o
¢ |33 5, |00 oo ! & e | 13 00 | 53 &

R |g or | 98 ¢ | o7 a0 v10 | % 99
Merc |59 g3 | 99 35 | & x| T2 w0 | 75 9%

1000° R o - -~ - 73 100 00 100
]300" R - o o - é‘l G') 100 -LCG




@ ‘Table 6 (cont'd)
R=Rin July 28 l July 30
G=In Gulch Renlicatien
8 - B ¢ Eh) an
Iocation |Dor. Cue. | Dern Cue. | Dor. Guc. | Do Cue. | Dor. Cue.
(G-23611--0,3 1b. per gal. |2 ous., Ttoxicant per 100 £1. travel
2002 300 30 ng e 4 160 160 100 150 a00

G o7 ico 86 S o1 go 19 PR T4 95
450~k 1100 100 70 P 00 97 75 .50 86 a6
G 92 100 | L9 Al 90 20 45 7 8 69 B2
500-R 95 X 58 Gz g% o" 20 ¢4 - 65 79
-G |100 100 42 z9 9% 6O 33 7 67 75
700-R 98 g3 55 75 52 100 33 47 &0 84
G | 935 £0 45 & 45 &l 0 0 46 61

Ms !
¢ | o2 | & w | 7 w3 | 26 65 | &5 %5
Mean |.
no. flies | 34 il 37 13 £0 X 39 aiy
@\ per test
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Toxicants were disgolved .in xylecnrs to make 3 pts. plus 5 pts. Shell Helix
agriculturel spray oil per gallon of solubicn and applied at the rate of 1/2
gal, solution per mimte. Thes lesis were run in sequence in the sams location
and repsated 4 times, 2 sach on July 28 and 30,

The wind was variable as usual, both ag to direchion and velocity but
generally rexained in tho ENE amd at a valocity of 6 Yo & ayh. The fogs wers
rarely visible bsyond 700 ft.

an error on July 28. It was Incrcaszd © ver pgol, for the stboequent

Pe
tests. Geigy caspounds 22008 and 23000 *." a3 test sad thoughout at 0.3 1b. par
gal. or 2 ozs, por 100 £t. of travel.

DOT as the stardard trentmond was vestod at oﬂ.J 0.3 1h. par gal. through
o 11

The dabta as summarized in table & indicate thalt cowpound 22608 was subw
stantially mors effective than 22613 ot the epplication rate usad, vhich was
loss than 20 gme. per acre 28 calonigted on the 1300 £, coverags evident
from results in replicates C and D, It uas highly sffective up to 2t least
1/ mile from ths point of dischazge,

DDT, as in previocus tesis, gave ausntisi‘actoty rosillts even av the 200
£t. distance, The D replim‘c':?.oh of the DD? Sreatmend wan thoipght to have goms
on under ideal fogging ecordibicus. :L.mi voloe ..*ay was low and steady.
Apparontly, howevar, & goeod breese is meconanry to carry offective sised
particles more tham 200 fi. and particulorly dowa into the dense guava.

. Rogults were betisr on the rim than in Lb.e ga_ch vggardloss of toxicant,
W D. cucurbitae proved more suscoptible te the a *"os. Tegs ma. ”' cdorsalie.
This greater susceptzbility o ‘.cm"l au;:.-u.ica tione yue ¢ uC\i Pimgt in early
+e8ts with the (=651 UDT formula {cze wzoe 155 of L:1~ SevteDec,; 1949 Cuarterly

raport).

The resulis strongly lndice

2t2, oo &4 earlicr coge tasts over pinsapple
with Toth pavathion and C-22008 (@.f‘;& 3

635, Apoil-June, 1951, Cuarterly Repord);
nLsa Lw‘.:n) eicin b vory weeful in
providing tho arexs

e wardad side,

o

that fog sproys utilizing G-22008 {ou
quiclkly mdd..ag uninhabited aroas of
to be treatoed can be approachsd <o

')M

thin 1/2 z‘ﬁ.le on

That compound 22003 in tho xylensz-oil zoluticn g sxbremely dangerous
was indieatsd when one of tha apragIe gplacked ©il uoed Yo rinso ot the Tifa
on the right side of his face and "70;5'“:::5‘ Withiz 15 minutes the pupil of
the right eye wes repidly ccnr-mcmng and he vecame guito paussated sné weaks
A fou hours after hospitalization axd a single intravancus dose of atropine
sulfate, he begen recovering and felu 7‘01‘7:}\'3.1 the follol '.‘L.]g Coy. This accident
cccurred several hours after complotion of the field sprag

Comparigon of Paratbion »pd Systes: cu Guava
(Rollovay cd Stoiner)

guava cirop in @he Triplor Hospital
camber, 1351, roges 123-148) resuited
e, toxicmab ps? nere or 2 ple, formilge
rod guava.  The 9F ner cond comtrol

!

Foeld tests conductcd cn the lash
plots (Quarterly Report for Cctober-I
in suporior control with Syebes a% 2 13
tionm per 100 gale. applied only <o ::cm."s
obtained may be compared wilh &1 per cent
as mch parathion (in & beit sproy) and *

<
T
25

oy
in :»'3‘ "m olotr oorayed with half
to 0% gor counb wiers tho parethion
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was used at 2 1lbs. bubt appliad tec vhole plots instead of only scatiered ‘traes.
The Systox which has much less regidurl actlon against adult £liss than
parathion either acted as a strong repellent or was highly effective as a
gystonic,

To investigate this furthsr, the two materials were applied to smsll
guavas, 3 to 5 £%, tall and besriag thoir fivst grava cr cp. Only 1 applica
tion could be mde because off th e ghord n:or’ucuw pericd. The guavas were
part of the H.I:. S. planiing seb oub parily for cur uss a"c the Vaimaralo
farm,

Troghmants w. e arranzed in 2 romi
Timss on rz:.ffw vorroce levels with
vates were com nt:.rabla o 20 lbs, pareinien
On a per 100 galn basis the dilatlcons ucro

srictod roudomisaticn and v'o;:nce'l.fd 2,

lands per youlicato.  Apr ecau.v.oa
5 WP per acra ox 10 ru._. Systox.
L ih. and 0,5 pb,, raspamzvaly.
Tuo plots were t'iorom,h.’_y sprayod with & 7 g.2.u. Bean eonvenbional-type

sprayor &b 400 Iibs. pvs.i. [Eguad quantiiios of the spray nixtures ucre withe
dz‘awn and gpplied with eprinlding cens to the solil ond ,;' of two othar plots.
Ripe gua'ca vore removed ot .Lﬂtex*'m}s freom the tress and groved undemsabh
and samples held for emargemce in {he uvsusl manued.

Oune sample of drops ané ons of picks wewrs collectad fugust 13, 6 days
after the plots had heen cleared of wil mature frult. The averags infecta-
tion was 93.8 larvae par pound. Fuergence ‘f'x'o'n 32 gamplea was 2.8 per cent
0. coohilug, 0.1 par cent G, cepitatn, and G ,.n.. por conb & dozgalis. Despite
a heavy D, cucurbitse popula’c;.on in the plots this species was nob rsared from
any of the guavas elthsr before or afior ©The spr ays. Hoithex oorhilus nor
gapitats increaged in prosorticn to dopgolis in subssquont camplos.

Becauss of ths mpid Gac "10 in preduction, campies wers net aluwuys
table 7.

A P = K E — 3o ey e Lot Aaepmand % crt - =
Table 7.-wlnfagtation indices in guava plebs troatod fugust 11 uidh porathion
cx‘ !J" St -t

Plot and Lereae por pound guawe (dols ars nosas of 4 voplicates)
1 2 3 A ]
Deta Control | Para, Svray| Forp., Sround | Syrles-Sproy fvshes--Ground
P, U,i D 0. | B n, 2, 1 D, v, D,
Pro-sprry
Aug. a2 13095 ggﬁg; 93-«3 '{'(;"69 &g o7 "?‘eat 1‘J?'tp guvZJ 1»-»;32 6300
Wh P ms WO WS Jem Y we e s A atn s v ) e e wvt e Pa b e e s ms e A e A Ee A a Ay el wr o
Moans Ficks = 104.24 Drens = 83,3 Efﬂ‘uzx = $3.8
Post~gbraj :
4, days 148,41 150.8] 50.4 | 69.5 1102,0 1 210.5 53.6] 68.2 | 167.21116.9
9 days '4167 130;0 as S .,O ...r.at! 766\9 2%. 5 5’9500 5693 4308
1 deys |[106.8] 56,3| 21.8{ 35.0 G £7.5 5.8 6841 52.6] €0.6
ﬂmunmnunm—nnnon--u-y.-;m-u.-n-rv-mnnv-mwnh»w“*m‘»‘~
Post-spray
means ,f3e9 -c-?- 3'301 50.— 134 380:5 mBn I PR i :'G.. 5 92u0 73@8
'Pox cant
change
from mzan | -5 +35 1 65 | .50 N g =52 O -iZ o -1l
pre-spray
dsval DU A
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A sories of 7 picked samplos. talen August 5 had avereged 64.3 larvee per
pound. Since the infestatica was on the increase, estimstss of the sffect
of the spray baged on the mean prow-spray level {Aug, 11) should be conservam
tive, :

Much of tha spray applied to the foliage, dripwed to the ground. A% the
concentrations ussed parathion gave botter resulis tien Systoz but neither
performed as well as in the Tripler tsasts ard neithor gave coatrol that could
be considerad at all satisfactory. 4&n effeetive systomic poison would be
useful in contrelling fruit flies on some of the non-edible hosts and further
tests will ts conducted,

Field Tests on Papaya. (Helloway & Stoiner)

Small plot testa were started on papaya vhere only the fruit is being
sprayed. The object was to evaluats different fusscticides for speed of
action in preventing owviposition by toth dorsslis and cucurdilas females
that in many instancss contact the inssciiclde for the Pirat tims vhen they
alight on the fruit. '

Sprays veve applisd et Z-ucek inlsrrals, with the first of thrés on
Sopt, 17. Eleven treabmepts wors sot up on I-treg plols osaeh rermlicated 5
times and distributed throughoub o J-nevo fiold vhers rouws very frem § %o
25 £t. apart aad tress 4 o & Lt apost o e wous uith wore thon 500 traes
por acra. The sampling procequira uan to clann 212 soraysd trean of matuve
frait at veskly irdexvals and o noid as rmany from coch padr off tr2es as
required to £ill a nolding box {4 to 9. Docauss of +hs abvndesco of cuensbiise
among the fly pcpulation cscnm on ripe papsyas it vos heped to obtain come
inforration on the compsrative parforsancs of the Welier dorgalis insecticides
against the msion Ily.

Infestation inmdices {Jarvac por powrd) for 10 susll samples of about 3
lbs. ecach rangsd from zero to 46.7 and avergzod 15.5 on August 29, Samples
taken Sspt. 3 from all 55 replicates yielded from O Yo 245.4 larvae per pound
and averagad 4.9 with a standard deviation of T.1l. Plobt everages ranged from
0.8 to 8.2, Similar gamples taken 3onbt. 30 yiclded Srom 0 to 12.0 lasvae per
pourd, averagad 2.2, and the plot msang ranged from 0.3 to 4.8. Oa Sept. 16,
before the first spray, the couple rengs wes U to 19.%; the plot means from
0,02 %0 4.2 erd the general moan, 2.0 Tariebility was fivat thovght dus
largely to varistal differcnecs since the plenting is one of mized verieties,
seedlings, and hybrids, However, the 3 compiotz gozich of pre-~gpray samples
showed that thoro was no ascociation of high or lou infestatioss wilh cextain
plots. The infsstation range avcnz %0 2 samples {0=-27.4) within individuel
roplicates wus as great as thxt ameng ihe 53 sougsles tabon 2a aay one daye
LA An cawpling popayas scems to bs to
arity ard to ovtain Jarge
» ol wolaing Tox complas

ciice as large for papaya
nod 20 por cont

v Taae Thianm 04 e ey 4\"¢~"1"‘t"' ]
e LT8R RN Lo K o050 pu.’. fatadt R Vil /42 X v R o)alN

The only mesns of improving reiinly
restirict sampling to a narrcov range in dogrss
samples. 4% the 5 larvae per peund lovel tho
required for a given dAsgree ol raliahills
aa for guava, HErergence from all o
cucurhitas and 80 por cent dorsalis vl

PR
s

Reasons for the oxtramely low degreoc of parnsitisablen in the ¥aimnnio aree
as indicated by both the guovas ond wepoyas sampiod prior Lo agry use of
ingecticidos are unimoun.
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The results from sprayed fruif arc Ircomplets Lub present indicetions
are that concentrations por 100 gals. svch as DIT-75 WP 3 ibs,, rerathion
25 WP 2,5 1bs,, dieldrin 25 WP, CS-708 25 WP, or heptachlor 25 WP at 4 1bs. s
or methaxychlor 50 WP at 8 Ibs, though apvlisd o the point of runoff will
not give satisfacltory control when flies have little oppertunity to contact
the deposits befors they attempt oviposition. The prescut trends indicate
that dieldrin, parathion, amd CS-708 will be the 3 most effective troatments.



Field Tests on Manwcss (Siteinsr, Morishita, Hineoghita)

Through the coopsration of D. 7. Fioming and Belduwin Fackers, Lid., of

" labaina, Maul, the two 1 lavgest and most sultabie blocks of mangoss in the

Haweiien Islands were mads available to uc for tesis of promising insecti-

cide control programns. Sultability hora refers o crop prc..;:act variety,
distribution, aceessibility to eproy agurﬂan‘{: availe lul" Ty of eaaa*'.:.’aa watsy,
uniformity of treo size exd planiing Glgtancs, ete, Ancther very setisfactory
orcherd was made avallabls 'chrough tha ceoperation of the Fawsilan Sugar Plenterst!
Asgocistion ’“xparimenu Stations. This was loecatad at their Mapalehu Quarantine
Station on Molokai at ssa lovel dirsctly acwoss the c:ne...m.l from the Maui sebeups
The closs planting disiancs and lavge *’*ees in perts of this ovchard, however,
prevemad uge of some a.reas bscauge of inzcesasibllity to spray cqudmmont. Or
both islands £ruli began vipening in Juns. Sinco a long mwes season vae in
prospect and since pre-spray infegiaiion datz wore needed zs 2 basls for cvelua~-
tlon of the coatvol programs, ths £ivsi sprays werse 1ob “’*rﬁpd mtil June 30.

Mr. Kinoghi®a, with & temporery Jocal ensistant was stadioned on Maul and
w8 responsible for the ithrics weeldy sumpling of 21l plots, and the screening
of holc"ing—box s:,mplem Sprays wers sxplied by Steinsr and Movighita. The
Yolokal sprays wers appl ied b » Sieinse or Moriohita on gborovers fron Meui,
and spuples taken tnere once weckly wews elr-froistbed $o Honolu A for holding.
The Molckal %eabs requived that aboud 4 to & mea~days ner wonth be spent cn thad
iglands

Methods nnd Resulba on lauli--Tho xrrs

izatlon basis in ths 2 lMeul czshavds

(sse fig. 3) (Although appiicaiions ade bo the g :
ec?.,]o.ca... to the larger orchaxd in Ly of DY in M‘:‘ 1o '..neac“o'i- ,
cides were uwsed durlng the mungd oonzon vidnal plot zeplicaiss evsraged
3 acreg eav::.lu E“cs.u.;" of tha 's:-sa‘rai.zz anid Slen of ivz?go Hion Gi ches
(feeding each '~"b'ea) the A end B rapiicales uers ivvapule sa3e  Locations

were asaignzd by rendom drawing bud os o rosulit w ST PoF0R P 9%.; ..é‘ aad 1B each
adjoined ’uhe two F"*‘a-.',}.o“ P"o’cc. and 16 s dovmuind from onc. Iach of the

replicated unspraycd plots thorefore adjuinzd a pLray pilot hig uly etiractive to
flies and ore or two having strong furigading sction,

Sprays vere applled with the lawrence Aeremist {zea £ig. 4) on vhich we
hed installed & 4-gpm Bean bigh prossurs penp os & roplacement fer the original
gear types and smaller pisbton type prevliously veed. The £Irst ::'on‘!*ca.twn was
nade with theo lorgest alr ouvlet avallalic. Th”n failed o pooetrate adequately
dus So insufficient aly volume cven when dlrvactsd with the wind. Subssquend
spraysa were ap;.-l._ed with the 1Y cutlet Lroiz ono .;3(29 of eechn row against the
wird. Thig gave falr psn e'l; s-h.vow cad <1u-1<"c.n.., oo b sors \.e\:osi'bion
on the windusrd side of the Cruiv end !
pe.mlculany ith mangosa. .‘.If 1‘ envy I
had vo ke vory ca:::'aful?“ spreycd o aval
not be avoided. "'Toucvs?', s.*.**::: thare
sprayer a-.p savantly only oz )
outfit, wsed 'uc..'.:'. in masgo
tyme e...:* 01*111¢.L- We wveras gg’-oaw : i.:c”.cwe';'
Tepairs on numeraus ocessicus whon buny
belp o. sosthyponsmont of the SPCLFS gnd &
unavolleiblee Soms of the mechericnl 4L
applicetion wara ag follous:

FRIE I S
(RS SIS
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Figure 3.--Plot arrengemeni--iaui mango sxpericents.
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Sofs ivon btank extremsiy subjecht to scalling which nay have
baen aggravated by ths concentra‘ses uged. Scale would let
down end clog lines at vnexpecied timess

DDT-75 (1951 matex‘ial) mmwd valves, necesoitating change
3o DDT-50. (Fresh 1952 matorinl was held wup bocause of tie
shipping atrike.)

Tank-supoort wolds brole, neces: 1*:.'3.'2',1.3? Aunping ne:"ﬁy 50
.Il.ons concentrate, ramcval of hanl, re:,.reléing and beacing

K'

of sy 13“!9':\‘5‘”,

Cul-off valve gpapred off. Opspzted with pliers ab end of
sach ©oy vﬂ 331 substiiuls could ho Lownd.

Hose lines blzy of o2l oooggicons dus b fauvliy msge
3 . g L T = . o
surs regulator 2nd dnapproprisis YRS OF RIS CONDLILES.

One of mabched sot of & drdve Lelis booles Replacoment sed
slightly chorter pscoesi ml g uoe of cuthing Lou n o perald
shifting Llower closer to engiue.

Sprayer eagins throttle cable broks ucce.,s.z. ating coniintous
opsration of the engine at full speed fop | ﬂazea of sgray
epplicaticn.

Cne epplication had %o bs posiponed o woek witen the truck's
cluteh facing broke lcose and no weplacement in the izlands
wvas evailebles. This occurred after w_c treatinent had heen

applied end again a full Gemi: of majerial hed Lo bo duapad.

Although the rated capacit
put of concentrate SPraya uas
vged- Caveivl aliendion to oz

emﬁute truck gpeed and athain z
ments, Approximately 250 pallong eof mulay
replicates {Sotalling o.‘* 5 T 3
'?;rf“as ranged from A€0 in plod 2 5
Bion was G5 gollon per L"e:m The

bha @v'\‘ 3]

B3, ve:'c.:-.calfi; in

paesing to dlsbridbubes ths sy o5 vl sy 02 e ble. Aboub 20 houwrs
wors requvired per epnl jeetion o $he 4 srrayed piois o "‘E’E‘u.? 35 minvtes

P QCYe.

Treztronts selscted for tes .1{; wers all e'u:y’mec‘l %o be M.ghl,: effective
end %ha conmbisetions of inmstcticilec and epplication reles used were desigred
%o conbrol nitos or prevent mits outbrasks as il as conbrol Une o-..enca}.
frult £1y.

Singe theve wes continusvs wipening of fruld from Juns to Cevober and
r) in or

gincz tha fouit had 00 be nicxed 2 or 3 tiuwes weekly in s.’ua:: to evoid over-
riponing, plckers ofben worked Ghe n?ou 12 0kin 24 hown efdsy a spyay ap-

plicacionn ‘”!’he .af"..:'. of limitod paralhiom
reporied undexr Live ”r“:eojeaw 1-\.--'—’-" and ndies
repiduss.

m;e.lyaes on '0:2 kcd fruls eve
a3 o danger from spray

f)
u
(‘5
o]
s ]
%

o
v
;- .
\..
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Sampiing wmas rosiricted %0 picked fruls sineo wo uers limited as o
personuel oz laui, and fallen msngo fruils provide 1ittle volisble informae
tion on itreatment offeclivensss and have 1iitie if any commercial valume.
Only the Hadem variety was used since no othor slngle waviaty occurved in
all plots« Few drops wers present in the orchard until late in tho ceason.

Two or thrae trees ab each of 3 points within ench replicate wers marked

o ba left for us to plcks At first it was intended %o semple once weekly
and collect 3 samples fyom ezch xeplicizde. 'Since matvre fruit just btreaking
color was conilavously being removed Sevom tho zomaining trees by the orchard
erou, weokly sanpliag on yecoxdi trecsg would have poymlited sxcsgsive rTipenw~
ing and corcantrated the *"3_3' ebiacl therson. Conseguently all mature Zruldd
wes renoved fron the recerd trees 3 Gimea weakly and 2 zendom sampls removed
fz'cm the pooled collectlon fvca the 6 to 9 traes ver repileate. The remaiming

Lot was Twrred ovor o the growey ho gomnl i variod feom 12 o 20

£ruit, deponding wpov their siasz. -;.:; mar::mu; 'Lm:b
cou.;..i. be held in cne hiolding bo.

sapd serecuwod Uwlen usekly. All & d ‘J’:‘:?’;"i: m.".é.iug aud
wrapped lerve. 0T VUPRY TECLTCIH ,~’. P SRR AT ) o dlaceried. %o
facllitate drainzige of Judeo zné ca¢ L iseven W the sand 'bhe skin cf
211 frulta wag 21it at two poinle on cnpogits aldaz when originelly pleced

in the b:ﬂ:;.

Although %ho 3 p"c.-'sp:’*ey somples wre eollestsd 2t 8§ to 6 day fnssrvals
the trees usre cleazmed of mabure Trelil by the ovchard cyvsy almost dally
during thai pex: e.c.cl and tho sawples sbisined Shen e'.\-u-e.ae~ plightly lesgs

Teking cvew undersiood the necegslyy

mature than those talon leter aficr the pi
for avoiding ths rocord wels.

Treatwents and spray applicatica dates in the Vzul dests were as follows:
Pounds feormu- Dotes of _epplication
W‘&KW&‘
Plo% Pormulation ation pov - -
a05e 3 2t 32-/ I;“‘/
1 !Unspraycd .
2 {Parathion 25 W.P. 10 we Ywfen 186 -
3 iParathion 25 WaPe 4 ,
Yenst hydrolyeste 7 Belt spvay T Ao /RipRi8/5-5 ) 8/18
Rasy ouger 5
L Ditan & LO 5 , ;
Hnlethon 30 En 1.5 0 ¥roy/a 1 8/5 1 -
Triton ;_-,...?Qbs 0.125
N I
5 T\Df'l" WP ¢ 7 /4 /il 8"“'
. - if& L4 e”] Ml
t‘IFI ‘_30‘1 .!-05 / / /‘4‘
1/ s, provimats 3-wesh interval for plots 2. 3, an nd / becanas of Lruck
brealdeyn after treatment of Flot 5 M / ) ’,/"7"

- '

wnd 2-vazik for plots 2, 3,‘&'1& bo -

g/ An appro:cim:xuc S-umeek interval Lo plot 5
3/ Only plbh 3 sprayede
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Table 8. Infestation data - Maul mango experiments. (Mean end meximm (red) mmber
lsrvae per pound.)

1 2 3 4 5 Inchas 1/
| Date | imaoraved | unspraved  fesrothion orkall Dilan-lala . DOT-EDH £
6/19 ! = 2648 Te46 {1750 0.0 04630 2148 Ledd 4,071 5.26 G659 -
&/} - 0,08 0:24 | 2.32 4.04 2,58 3.1618.26 21.65 0,98 1.98 Oodd
6/30 | 5.08 ¢.82; 1.08 3-"81 0.18 0O ’)4 3:72 G2 479 9*32 2.08 5.57 0.7%
7/1-2] Spray 1 - Plots 2, 3, 4, and 5. j Maon pres-avaoy \‘-:”*. ox plohs 15 = 2.0 0.09
7/7 | 0.98 1.95 0.19 0.3F ¥ 0.11 9.7 0e34 .00 6 10 o ) 057
/9 15742955 0.07 .30 1 0.25 0.57 0 0O {0 ¢ i0 C 036
/11 | 6.3400-57) 1o48 L4143 O ¢ 1o 0 lLe4l 2-53 1,10 2:28 0.23
/14 | 3030 6.55 2,27 6.52 | 1L.04 247 0 0 10 G |0 0 005
7/ § Sprey 2 < Flot 5 only . -
7/16 | 106102054 3256 407 | 5050 1653 3e24 F70} 0,67 2,02{0:24 0.7 1050
7/18 | 3.98 /::cj 2:52 695 | 353 7.03 2.12 6.2510.27 0,840 - ¢ 0,10
7/21 | 2026 3,60 8.68 16.91 ot samplodnot senplednob.sempledl O 0 " 0,01
7/21-22 Spray 2 = Piots 2, 3;_and A» i 0,02
T/23 | 5-2210.444 0od) 0,21 10 0 ] 289 7.1410 1o o 0.01
7/25 1 3012 4:243 0673 2,20 1 0.30 2.78 0 0o {0 0 }o 0 0015
7/28 % 0032 0631 1,18 2.53 | 0.27 C.80 0 0 i0 D {0664 1.31)l 0409
r7/30f 0 O {0 0 0 0 o G 1o 0 1o Y 0005
@ 8/L 1 3.72 7oAl 1060 4.E1 1O 0 0 0 0.26 0.7 0 0 0.10
" 8/4 | 452 923 1o62 4.70 | O 0 }0.88 2.53{0.04 0.22{2:99 &.98 0,08
8/5-6 Spray 3 - Flots 2, 3, 4, amd 5. G
8/8 | 0.28 .57 0 0 0.33 0,741 0.21 0,840 O 11.31 z.3¢ 0.17
8/11 1 0.62 1-25 0 0 N9 1A 0 c 304 Lafl1 0059 108 269
8/13 1 4o14 7:50{0.03 008 {0 3 10 o 10 o lo ¢ 0,01
8/i51 © 0 C:40 1:2¢ 10 3 0 0 0 0 0 3 0]
8/18 1 3.28 6:35{0 2 0 D {0.35 L0410 0 11.26 :m-;-»iﬁ 10.26
8/18 | Spray 4 - Pio% 3 enly. e -
g/20l 0 o lo © 0,05 2..0i0 0 jo o fo o 0405
8/22 | 1.67 3221 0,03 0.1C 061 .04 0 ¢ 10 0 ;0 0 0.02
8/251 0 0 jo 0 163 4280 0,07 C:23{0 o 10 0 0.03
8271 0 O {0 0 0.33 0.96(0 O oaz,s 31,3010 o 0035
g/2e{ 0 O 0 0 0 o 0 G 0 9 0 0 0
9fd | 1,97 3:.94{0 0 0e39 1.318] 0.04 0-32{0 G {0 0 0019
9/11} 6 O j0.67 i.83 ID. O {0 0 10024 0.7210.59 1.7 036
9/19 | 0024 0.48]Lal0 3.90 | 0049 1.0 0 O [10.29 Da4410  C 0020
9/25] 0 O |0.60 1.80 |2.34 5.3 0430 0.8%{0.4L C0%0 0§ De17
a%;f 15:1329:80) 2042 429 | 268 4a33 5000 7554575 G035 3020 7407 -

1/ Rainfall from company records in Homolua i/4 mile from AB orchard. Date are
accunulations batweer dates shouns
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iz mozn plob infastations and the moxdmen among the rordicotosz uvithin
agach troatment ere showa in table €. Rainfoll recorda ave included. Bxeepb
for a raian of 1.29 inchss on July 14 il precipliéatvion tms in the fovm of
light ghowers with meacwxAble suowmis on 20 dayn in July and 319 in Avguste
Tho mean infastation, with all pre— su¢ popl-apray pickod szmples Inclwled
was 0.69 larvae per pound in the A wsxilcatos, 0078 in tho B end 1«26 in the
C. The 20 and 40 peplicates lecated near the uasprayed svon desigmated ¥
wore apparendtly subjech o more L1y reinfesteticn than the other C plotss
They averagsd Z.04 and 1.52 laxvas o powmd. Unspraged areas X and T averaged
3,31 and 2.22 larvae por pound, sach belnpg mampled 28 timss. The unsprayed
aress X, below roplicatlons & znd B, and ¥ ebove replication £, were close
enough %o the sprayed plots o bs influanced by fmmigation vhoen wind direction
permitted and by the levaling effscet of indsrpled £ly movemsnt. The replicated
plot 1 was so obviously affected by iy apreys despite the large size of the
replicates (3 scres) that it wac uvavless for evaluniing conbrole

Hote that whon the zeewnd apray had o be delayed oa plote 2, 3, and 4.

infestatione bogen building up. lost of thoi in the July 22 zample was from
oggs Loldd in the Sruilt prioy te the Juiy 32U end 22 soreys end should not be
considerad as an immediate post-surey infcstaticn. Later, afier dizcoabine

Ve -3 » R P S R . o L) e A2 e - e o

uanece of all syways thore was s louger laz before dho dnfeaiziivne bosop ine
1 * . < PP R | 3. - K N g ~. -
ereasing, Thig was to b2 euxpscizd ginnz 1 tnat vers bred

SRR

~ Tty - = - 3o o S egede e e e mya
in {he orchzmd prior to the fivst srvay orom

- L I KN . s R - . - PR A E -0 4
and vare killed by thope 3F they wonmingd i nerosftsr the
1 J e gy o s ~ Y e o R P orp o n 21
infestntion incrzase hnd %o coms loapoly fron Jing %o
ole e - ad E o ' B -, Y Es I3 eemem et - 3
rathsr than pazily from ies hred thoruin oi; 5 zew cent of the
Xen .9 2, .. O, | enps ey Mt . g st ]
czop preduced in tie Huo owehawvds wag in ho govazed portions.
' . 3 4 vppy g e Faay. LI UK IR R Qe Sarrtyriy 34 & J
The mogt valid cveileble pztimsts of efivciivoness, though iU in likely
o= P 3 o = ~ ey LT & by i1 “ “n par AR -
to ts congerva tive, is o moagurs of thie Infestation cnangs Leom the moan
sy ) bomaa Aot - 3 - S s ST £ e ) X
Pro--gpray level. “ecn data for varions tisoc intevvals effter each of the
P - - 23y Lt A - R X ) -, - =
2irst 3 sprays mre comparaed in table § apninet the pre-cpuoy moen of Lok

lzzvee psr poumd.

Table 9: Mean infesiation gnd 1is per cont chenge fzem pre-gpray level of
4ol. lorvas or pound.

1 ) Lo
4 bl v R 4 Rt iy
Days after p'a's 3 2 3 Z. 5
. BETEYAng,  sugsvravad  ypsmvoved | wers.  nava-bedd  Dilan-Mel.  DOTWLEPH
2t 1.70 0.326 0.22 0.10 ¢ 0.52
e =GR - Y -0 ~15.2
' :
57 1457 G35 0.2z 2.08 .G -ol5 3
55,5 O3 L =T SR 06
8-10 5.52 0.5 - £.06 3 0.42 0:28
:’ :' m:.’:. “'ff".j .-,f;." - -, - ":.‘ ":'.‘ '«} . - ‘\.) . :7 ”‘..ﬂ'v. ;3
1154 373 3.3% 020 2.1 AR G 48
12 oA AR STO RS wiGial
151 s.—.;/ 7,30 304, 2.68 G.o9 Q
560 PR TR ST ~200
(OIS "o LA PR YL AR PAPL IR,
T ola o X T 2 2 - P— A . DY,
aon 2-14 3 212 0. ".{;. 4] 022' 0 92:5 ~0 230 . _0 936
days =200 25545 =258 RS — 3.4 338
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Those date show bub 13ittle difforvences smong tho treatmends. Infestations
in the vepliecated mspraysd plot I were reduced en avarage of 85.5 per cenb
duping the first 2 weeks eftor each of the 3 oprays from the gereral pro-spray
iovel implying that good £ly control in blocks of up %o 3 acres could be obtained
by using parathion sprays on lamger acreages gurroundirg thom.

The performence of the bait spray (96.6 psr ceut) was excellent considerw
ing that it has generally failed on mmatler acreages epparently beeavss of ivs
artraction to filos in adjoining pieis, and in this instencs it bod G aeras of

unsprayed plots adjacznt fo the aress on which ! g used. Without the buit

(plot 2) the sdrathnion had o he incesssed o T ghh of that
in the balt spray. The Dilan {CS-CE) plus @t waAn guitable
formulotion for concenbrale uso (boing an wowlis =0 visible
residue. Tis location bebusen or e wnionhtedly
favorsd ib. Althousgh the DDT-REN oy ne £irzgd 2

Do s 1 & 3 = wyre > &
weeks afisr tho sprayn, both i% and T mois el
o2 we. LR B DS LY. S 3 .. - em 1o ”~ - T e~ Tis - P4 g
fective dvring the thind ueel, pwobably bocnuso DT ang B 2stainod meve

- TR 3

L IR, W A TR S Y A s .
regidunl action at that time whan prinuilon.
ooy S BNy o, 3 e - & Py 3 !
b of the frult won infasied. In
L e

o, e 3 -3 : i~ Sy e - o
Theae dats do nob indieate whad per

L 2 - . > . 4 - >4
vions a mean of 5§ leorvse 2o pourxi

1imited siudisa of lndividugl fruib infect

hes occurred where 30 4o 40 por cont of ths fruwii was infogicds. The frull in

these experimeats everaged about 0.7 1b. eache. An index of 0.15 (the mean

for plot 3) would ba equivalent to i lagves per 30 feuit or nob loss then 90

per cend clomn fruit. Actuelly, if he samples taken on July 16, 14, and 23 .

ave excluded there wors 1,102 picked wengoos held fren plot 3 on 23 sampling

dates-~from July 7 4o Soptombsr 25. 4 toial of €0 larvae wers rearsd from leoss

than 52 of these frudis, assumlng 1 lerve por infested frulb in those semples

having more fruld then lervae. Thms of least 9.3 pov cout of the Tonlt sampled
.y 1y

¥

T 3
from piot 3 duving the 2 wecke afisr each spray plus 3 eddilbionsl woek after
tho fowrtl: produced no lepvas. Before the Lirsh spray 207 Jarvae wede noarsd
- 2 2. o J &
A - >

i
vo - .'5
£rom not mors Shan 62 of 83 movgess beld 5o bean infestedtlons
- " s - P ]
beged on totel frult averaged 340 lorva

£,

aos from plot 2 befors

2 4 * 32 Yy oy e oy =y Vet o o 5L RN N Loy - & o,
spraying and only § por 100 thercaiiens , giving the peveenbages
of £iy-fyos Ifoullt would bo nesd 3 Susl profit derived feon

4 - oy o Ao aeyoe % yo | leary 8yumy o waife
spraying, such duta ere nob essentlic s wroadment

seoesible o

%]
el A SR W

effectivencos ond woOuld ve muo

& wp 3 RS b - A o et dna el aadedde da o kg
accunetely identify ol sucosss vithoud cubbing. I3
P o ay . e - s NP SN O
ig elzgo inpossibie Ho ascerial Iadd csps in Tho panm

4 i P " 2 LR
gitz. Thig mavr bz considersiy
br ] -y e - . % - - -
1952 gnices would hsve aversged

i
(12.5 contg o pound) alloied os.

3
3. x e wepa e T R |
per canb of the noep s puyclosso &an

MapoR Lo
- e A b aaad
SON CRON 4Leeomte f;l".r.\’la
o LN s
of £70i%, or ansut 3.2

£
e In thege Sasis.

cual of mangose &k
-

Yonge infestedions elsewhers on Mapi wero Iigh. A plcked zendon sanmple
of 22 Truls welghing 13.5 1hae & # ghe some variety and stage of cipeness

2
4

gampled in the cxperimanial v eslicebnd dn an uneprayad commercial
Haden orchard at Pomels on Sepiow 11. ooy yicided 587 lavwae o 42 pov
pourd. Similar picked frult semries iszken by M. ML mbara from thet orchard on
Angust 11 and 18 averaged 15 end 256 lswwe por pound regprctively. Mr. Miyabzra
1t near the spray vlots

o,

also Teports thad dozealia infostations i &s Aaluood Doult
& S s LT
X

averaged around 200 por pound during ihe perdicd of thoss oyperimentas
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The spray formulas as applied to plots 2, 3; arnd 5 cost ss follous on &
por acre/spplication basis:

Plog 2 « Pargthion 25 WP 10 ibge  $6440

(Protein hydrolysate 1 1be $2000

FPlot 3 - (Parathion 25 WP 4 1bae 2.56
- (Raw-sugar 5ibae 280

: ' : 4990

123 @ ‘“3«60
k4 5 1-3) L] 3.. 9(’.‘(%

85446

Plot 5 « DBT 350 WP &)
EPY - 200 1

The bait-s; «my forzale e.po_:r.:u A Bimes coot a'm::z'-o:-::"" :,..J $820.00 por acve
5 BE " - ST - ot g KA
for materinls and Tequired 4 man Rours opd 2 Dowrs uge of sgnipment avring the

Rl
11 wocks vken moTe u*"av‘ G5 per cond of the £ruds s f‘l;rmf:ecu Produckion
during thils period in this plot wms appuowivwedtzry 3,000 lbp. of pﬁcv- BENEoeE

TaY ecrsg. Spra coots with the Dadi-amray formule thevalore averaged ) cent
par pound, or $30 per acre fom e _Grop beinging swsroxime 'ely %750 por acve

2t the orcherd. Rotail prices of $he poor rg::zl..-.:,-‘,-' Ta .cf 2 mengoes on the Hilo
market % the &ime orcherd pun samples averszed A2 Ioxree per pound was 27

a povnds &% Mapelohw mangees mwere eslling ab 25-356. Un fer;o“.alu mrizets
Hadens of ths qualily preduced .m the Flening orchards wore never goon priced

LYY

bsloy 35¢ and were as high as 657 in Julys

S‘.‘

Glass invaginated iraps were insgtalled Jume 17 and opsrated throughout the
‘geason. They were inltially baited with 2 mi. methyl ougenol cn a 27 aental .
roll ingide 3/14" I.D. glasgs tvbe open ab ons end with the opposite end imbadded
in corke With only a 3/16M ‘Fiametor surface e.mcsed this typo trap (as reporited
aftor 1951 tests) was only 1/.1.0 e etiractive as the zame cmound of mebhyl
sugenol fully expoged. To insure w\-..o:'.m; 1 m,. methyl engencl was added o
each t.re.p z.uly 23 aad Septombsy 8. A single f10p was useJ nean the cenber of
ecach veplicate. Mean male onisatel fuuit 2z C..-u hes pew brep duy for pordleds

ending on the indicalted dates ors stumaYLSs A 4n dable 10.

3 e v <% .‘-" S SO A1
Peioz 3o shw ...."si': sLaay Tho My the "r.s.'s-.: fliog

end thoge ia plol 1 e Jescsd. yiiled flios fion
outgide the orcherd dirently o cting oy sgFay
depoaiiz, the cabches &urlay "a‘::c: I 13 ©ogach spray
werg generelly much lower ﬁlzﬂ o et 1 odndi~
cated afiar alnost n:’*"r Spve; :; n:: sucad Ty the oppiie

cations made Go other {..,.\
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Tebio 10. Male dorgalig capbured per trap day during intervening periods ending on indicated dates.

A ]

eus

Date of eraniusiion gnd numbey flias psy trawn par dov

Tiot [ 6730 G7a3 8185 7721 718 970 76 72317/ ab 7728 BJ1 87 18/7 S/1L 8/1518/20 8lon ©/25 8730 /8 9/18 9/

Z “ w = o~ | Ingtelled July 3L |- = - ML As ST A% i 30 1w 3 A K R

X - - - 1 non - - - 371 13185 142 281 1571 19 253 346 S 326 120

1 169 9 14 23 (36 ¥ € 11z |10 & 20 &2 9 4 &}V 7 5 4 4 7 9 3

2 hos w6 75 & lao a2 a7 |0 ' 6 20 65 1 2 614 10 % 5 30 54 25
3 {8 19 12 25 I 7 20 6 47% & 6 13 60 || 6 3 7% L 2 £ 4 10 5 6
4 QT 26 32 46 2 8 (R§3 3 9 2y 2 3 5 3 4 4 32 6 10
ho 19 17 17 |6 7 6] 66 3 10 /|42 6{3 2 2 5 7 57

,

L : -

% = Unsprayed dowawing from & and B roplicabug.
Y = Unaprayed upwlnd £rom 20«

1 = Ungprayed replicated.

2 = Farathion.

3 = Parathion bslt~spray.

4 = Dilan-Malathone

5 = DDT@EPH@




ggggg_r tization, Meui:--Faresitization was lavzely by 0. gophilus. 1% averaged
as Tollowuss '

AT e

4

&

: Vind sad porcent mmresiiizalion
Period X - 1 - L -

T Swy wve DA

Pre-gpray - 40 21 17 . 29
July 7-dug. 29 26 . 13 1z 21 0
Septs 4~25 6 ) 20 2 5. 0

1/ Deriwed from peoled emergence duta from el samples.

While the sprays used are unquesblonably tonic Vo rsrasldes hit at bime
of spraying they have less rss 3dval ection then theyr do sgzaingd f.’:e VAV fl:bes»
The docline in pe.raﬂi tizatlon afbor spreying sitn wted ;*;:} hava es thed £rom

the lovor pcvﬂa Ion level or moy bave boon cessonal. «psm vas geoie irdicahion
ag in previoup fisld empsyinen (',s that She IDY and Dilen tzon .._“ni, 1-‘:—3 S Tore

deleterious than parathion.

Relative Mits Soundancs ::'rd Daimasg e ~-Ho noticoable mile ind
%o & degres whors f}.f_‘ (CEX
However, on A‘cs‘ug.. ie-2
youngsr of the Wjo crchaza

Sion devoloped
CORBAGUDNCE »
; wade in the

. AP -
roaL ey “’\JS t‘l

e

: ooy above growd dise
Tha bcmzv_mah uged on
2 014 growth thot had nob

“ko mathod ues to oxemine 5 Semingla feor
sributed e"en].y avcund cach of 16 twees in ou
‘\
=)

half 4ths trees wore of usy grouth and on e ot

demslopad furtber since the Lirst nyray ar .ca«:%;:?_ozz oo lsaves remain on
mango rees for more than 12 monvis so tn:;'f' nite damnne on suol lenvss muay be
up to a year olds Trzcs used were distribubcd in ? rous exionding Risgonzlly
across each plob wi th bordser treas avoidsde g

A hand lens was uged in muking the ectinstes of milta ab: undance s Eoth
damage and nbundance were ervibrarily divided into 4 catogorics as follow

0 = None.

L = Light damege or popniations

M = Hedersis fdompge or population. :
% encugh to qu._c ly

S = Severe damegs or ponuia ..:*.::n abunden
cause govere Gnmiego il noi ohselod.
mincd g&l mive drvvolved xiis Efarabsiraywenus insulzeiz, HeGe

Tho xesnldio aré tatuletod boloy ae muwmbixr of fzmincis offceted among 40
of oach age grotn exeminod psy 1:10-.,. :
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In 1S5L. in the Molokai ﬁes»..u. DOT ard Dilan

nite infestations as did the wasprayed. In the 1937 Tscis miltes wore sgarce on
Molokesd but as evident above thore uore trasatuent differsuces ou ?-z.a 3. ‘The
seayeity of injury on the old ;-’;'o?.;?.ar"c of plot 2 ?-.‘naz;c»;wf that w*s of that

plota conbal Tather hoavy

cbsexved oa the otbar plci;s oc "n:':cf‘ this oT . h pavathion
(2:5 Ibs. 3oxicant por acro)offceiively hold wlic ols Tho

1 1b. per acre oo w‘*nt‘r ation i.?.xh...LCL' o plet D oes raY; COn=
rolled miles on mew grouih. nnloathon on plo Ve on ney

growth, EPH “s us"- on plot ‘3 3 i._::. o ollens
and miftog becove more sbundant Shanm on ’3 [o3R Lntexs
concenirate :f;'rom on2 gide of Vho T

gl

troe, 1% 1o obvious that memy »itss cin openyn Glrcct comuned for dong periods.
T4 is quite probable that much of iz effzet won Irom Dwigoilon. EPH wag uged

-

at oo low & conconbration o ©

Mapulsimt were nod x-eplicat-m a9inee $3sbs on arsts lurgory bhen 3 sores were

needed, the variatol distribubion In ecozas ff.*‘le peris of Ghe orchard dld nov
parmls replication and the e:r;:xaa-iac.lu hod 60 be oot up 2o 1% covdid be gampled
and sprayed by 1 peveon ia ope duy %o avoid intenfersnce with the Maud tasts.

Mathods and Results on Volokaj:~~ln Mlokei itho plohs in tho HSPA ovchanrds at

The plot disteridudlion iz shown In T ¢ 5. Trecs in vaspra ycd areas A

have atizined so much growth "smo The h'**.r.u.z 5 Indariace in many p...oc,es end
penctrasion Uy the spray teuck wes rondersd ossinic. Thip wss algo truve of

2n rangs cro2 in B. Such arsag
v Ay W omon, + v P
chunin to porndd spmyin-v the
) "IQDS,

the ocean side of the £ arza =2nd of the iz
within the B snd € aloc}:s, however, wox'a nm
wraos dirscily frem ome gide o Criliing opll ¢ ‘m: R

Tho crop wWes Bode r,o'b oy on Hololni thzn Moud cuecwi on the 2’.;. :.;‘!.e‘zm
variety (also known es Joo Welsh . : .‘-;i. ' 18 2 lavger
size than Haden, 3s lighter *ﬂ. ion and TomnTn orst > 1y at-
facke “ho Pirie varinty, proscnt oty X 30 L Do oty v.'cer‘alolo
but hore a light, very ¢ aw.'w cran.  Tho w I o one heavy bub

EL XN . . . b ", - . B ey pyelia r,‘i abt.-."‘\:l

e "] - -
W29 CAnesniInLs c. on enly o Tovu

3 b0 4 per pound "*rpz:cd wo fyro X

.
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Figure 5,--Plot Arrangement—~Molokai, H,S.PoA. Quarantine Station.

J L(—-To Keunakalai, 15 mi. Ji\l%omtaina J \
i __Gove; 4, _Highway \i \
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Full ho.:.di.ng-—b@:{ saipies of GPET wimetely quarter~2ipo fruld wore p*' ckad,
once weelkly ot randonm from withnia 3 ra‘ru“mt.;tiv- arcsg of the Haden and
Mapulehn blocke in each of the 3 trealmeud srens. Niries vers epampled uhen
available from 3 locabicma in cach of the £ =2nd B rloltas Hawa Minn mangoss
vore taken from 2 points in each of theso rlots. Sampls--slze gozmerally ronged
som 12 %o 15 Mapulehu to 20 $o 25 Bowsilan.

Sprays were epplied with ths CUE truck-umomtad Lerdie spraysr equipped
with a Hurgt Lquawdet Boom wiilch ralicd entirsiy on pressurs ond volume for
propulsion of the sprey » (See fig. §) Comd were area anged to pormit
mnanipulaticn by the truck drivor. Sl:acf.-, noth ronthenta were bait-sm*e.y.. »
thorouzh coverage wes uzmhacessary, homevsr, coverazge was decidedly superlor to
that obtained with the aevomist on Maul. The rate of sutpub from the six
nozsles was 16 gep.m. &b a pressure cf 500 .Lb: n.':.-'i.a ;d thn raite of applie-
cation 100 gal. pax acre or abeul 1.4 ga. per tros

The £ollowlng troatments wsya each applied 3 tinmes at 2-wack iutsrvals
(July 3, 18, and 3i).

aren Acteang Povndg_ formuletion var acve (or por 100 gallons)

17 - q
A Unsproyed
1
B 635 Teast hydvolysahe L+ Bawr ougse 5+ Pavathion 25 WP 2
G 700 141 1 . 3‘ -~ H 44 5 B H 1 15 8

The bedi sprays uers fesisd 4 smconls
waaler bj half tran thet applied L0 ) .wu I oo
catsd that too much parathion usuld rodues e.t"
to determine if the lerger amaunis t"“’l" ofine
residual toxicity op kill by Dweigation. 45 usc ye
end $7.52 per acre poY appl leation Tor nwberisils and reguired aboud 7 minuben

gprayleg tims. Tha water situaticn ot Mapul e‘zm howaver, wes such that noarly
4 hovrs was :eaq""red o 'h*e.r the 1700-1400 gal. needed Yo sproy the Two pleiss

-3 "

I

41
s
Eo

Fvuil sampling wvas in ail 2z don=z bafows the :n.._?.c erces Uers gprayed.
Hethyl eugsnol baited ’or..p., c" the tym used on laul wers loecoted at 3 po:lrm...
vithin each sprayzd plot arnd 4 in the unspragyed. T

1l.

Table 1le Male dozsalis catches duning pericds snding on the dates indicated.
¥olokal, 1952. '

rap catclies are gi en in tabls

Data of ByADInA T ton '.:v’ﬁ_:l wesn parelnw £33 s Lran gey
f : w0 '
Aves 16/20 6727 7/3 8 7Li0 AT ! 8717, i veeszd 18/29.-9/5!
i .
K -
A £15 70 102 569 Lz } 70 9
- - 4
Fis e e ' ARG 28 ‘ gEs
B {332 89 200 § 24 AR 23 38
IAWe RS Gy 7 3 i 22
Cc £ ”6 116 228 30 cAO i _;‘/4» 20
AVCo 2aT =5 ad
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Tae belt sprays caunot compede with mothyl eug

mals in or aear the plots wovld most likely go dixra
trap before contacting sny bait-spray Mﬂidu_«

gnol Lo mals flies. 4ny
aobly %o a methyl evgenol

Sinea the male catches in tho A {ungprayad) blocks fell off immsdiately
after the first spray and thereaflier remzinsd fairly uniform it was coancluded
that ths moro then 50 psr cort dscline rosulied from the sprayse applied to the
B and C plotse This hes happensd so oftan in £icld tesbs that i% cannot bs
conpidered a coincidones. The A plots were loemted downpind from the B and €
areas and since we ave goliting increzsing evidsncz 3hel even smell gmounts of
fregh bait spray may attract flisg Lrem wp To 100 yerds it in probable that mass
avplications would attraet fyom rach Larthere A% auy rato a subgbtantial portion
of the fly populadtion im the A eraa. woarest B could 22 killad Ly funi uat:.on on
the day of application. Ae in the Maul rporimsuts, medieiions in infes stations
from the pre-spray level therefors apporx mown valld »wse La egtlmating
degres of coutrol than ars compayl ; y In table 12 1% will
ba neted that, In gonerseld, thors 0% c.:.:;s:"nnﬁ édabaes within
plots @ihan betuson, hencs; a masn ¢ e separate varisty
w28 uzeds

chu, Haden,
3 cans for
'n.“; RS 's‘o 15 infestation

The averago ns r:
e.nu P.e. is 1%" *"101, Bx

~\st9 -
on 'c!“-: !de.mlehu """"'c".y in Plot B ox 37 per Juiy 10 to
Augvst 15 inclualwo vas from ths gaapls arvon a2awrcas nar of tho
plote Th2 exesllent periormancs of tie B flovawds on Loth Flrlie and Fm'aiien
mangoes, forther froa tho pouslbla influsnce of f"!y,m-w“"'o’z frou ungprayed

hogts, ralises eorlous doubt as to whe
have eny advantage ovor the weaker (B
rainfestation.

p
=N
ather the heuvy sexaihlion fo \m.ale. {C) would
) if applied to avoas less subjeet to

Parasitigm on Moiokael, as in she Mauni %ozis, was lorgely by 0. gophilug
although an occf"*ionsl s._.mole yicldad wp to 50 par cznv . longicaudatnge
The data, bazad on totel smergsnce fxor all szmples wzid as follovs:

‘ Par czndh,_maroaisieation
. R S
Ere~gpoay 35 2% 2L
Duping cprey neriods 26 i7 58
w ! .{ 2
.//--u/ 13)
AfGer Augast 15 4 3 X3

Again there was no ovidones hnt ths tail crrere suseianiially dopressed

parasitisation.

o obiain cmnp eto control of wlantings auch

" ‘.
ag on Faui and Moleked it appears rohiag 4 .1.\0“5 ba
piled o non-isolaisd aretés larger than 3 acwss - Lot L,..tra*:.mz:z
than used in these fLosts my. be nocessavy. wheve pred Lol g r colleciing
plc.ces for files adjoin, such as wu..u.:.m:..:.: or forgsted aveag, the applicaiion
of comz insecticide on ths neavest of auch vegedasion wouvld be halpful, especlally
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Tabls 12,«=lzan larvae per pound in Holokel mango samples.

Variety: Iapulohu Haden Pirio Hawalion

Date| Spray mumbey 4 B C A B c A B a B
6/19 Pra-spray 6,13 19:23 15,90 | 12,75 0 15,71 Je5i 25,54 o
6/27 " 255 5.65 2,47 0.2 Ze 9.8 21,50 15,54, | LIIINTUTS
7/3 n 0.20 £.00 0.90 2:13 3.26 3.0% 10.71 22,30
7/3 1 ' . :
7/10 0 0, 2. a3 9632 0 o 2.38 0 3.63  0.80
7/19 .95 2,11 0. &7 0,42 2,82 0.15 145 125§ 3.8 0O
7/18 2
/25 1.03 0 0.1/, 1.92 0 0.93 JedS 0.33 | .75 0
7/31 1.42 0 0 0 0 0 1 6.06 0 2.0 O
7/31 3 .
g/8 2.93 0 0 0,08 0 ¢ 2.8 - 760 0
8/15 5037 0.28 0 0.08 2,03 0.04 | 18.01 0 18.00 -
8/22 Post~spray 0.22 o] o 0.70 1.25 2. 47 0,24 - - -
8/ 28 0 0¢ 26 Oo 72 0 0 ’ 19 75 bl bad Lo [
9/5 {5 samples per plot) | 2.16 3,81 419 - g - - - - ~
iban| Pre-gpray (ALC) 5. 23 S 45 16,55 -
ool and 2 vooks aftor | p35 003 021 | 202 0.6 004 | 68 032 | 418 048
Per cont changs from N '

Oroespray nean ~59:3  =9L8 96,0 |69 <683 =993 |58.6 981 |- -
Per cent control (Based ' ,

on 4 plota) ( 0 79,8 50,1 0 68,3 98.0 0 953 0 97.4
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if parathion or EPN yere used. If gsprays such as parathion are appiied at
2-yweek intervals eerly in the hazvest period and supplemsnted with DDT or Dilan,
the intervels batueen sprays could ba lengthened To 3 wocks after those £lies
pregsent in frult or pupating in {hz goil at ths time of the first sprey have
completed omorgence. A shift to more DDT or Dilan aznd logs parethion should
also be possible. If the ballt spray 1s used wlth the parathion 2t a low level
it would oseem advisable to hold the zpray intsrvals %o duo weeks.

It ghould be eagy for emy grower to debromine 1f oz vhon z sprer is needed
by looking for flies om maturing fruit. A% the low infegiation lewalz etfainod
in Avgust, flies were rarely sesit on Izkil.

The failura of the vepllcatzd chicek plots %o providz relieble informztion
Indicates that those wight as uell be cnliticd frow further tasts on inangoea and
that more experiments utilizing the Full avsilzble acrasge for aingle spray
programs ghould b2 set vp, using the pra-gprey and post-sway infestatlons as
bases for comparison along with any available soprulation data from fly hosts
reasonably close but out of rangs of the cffiect of the treatmont.
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Largs-Scale Teshg of Methwl upenol-Poigon Bail Stations
for Contirol of Dacug dorpalin, (L. F. Steinor and R. Loe)

Qokala, Inwaii (Hemalua Congl)

This experimont was initiabted in January, 1952, and the locale, wmsthods
and early gvava infesgtations were veported in the lash %wo guarter ly '~epor‘ts
(Jan.~tor. 1952, pp. 132138 and Apr.-Juas 1952, pp. 133-135).

The 175 cenec fseding stations have boosa iacraamsed to 180 by tho addie-
tion of several to lncrease effectivenesa at the 3C0~f3%. level near the edgs
of the coastal pali. Although it wes intended to apply 25 cc. of the 3 per
cent G-22008 in wmethyl ougsnol to sach station gt monthly intervalg, the
-amount used averaged nearsr 30 cc.. It was applied with puim-type oilewrs to
both sides when dry, but if water~logged from roins, to vhalsver portions
would most readily absorb the regquired amount.

The treated avea, as prmot.w pindicated, "ncluﬂ:z all hests uwithin
6 square miles of ccastal ecams fields, villaygae, and gulches .:bww.:-.inu u to
the forest line 2 1/2 o 3 wiles imiond at :2;.0')‘ '31‘—1'.11?:;1 on the norhh s]ors
of lhung Kea, The expnxmnenu cond p Cclaale and Eaila
gulch., Adjacent gulches to 1 ziis souabh of Haula ave
inciwded in tha Ireabed ares so 2 znles and provide a
well-protect acz cnm‘,"al area for CX
are obtained ot 5 olevetions 1."'"- mrlin
parable uantreated gulches 2 to 3 miles n‘
the trecated aren, Ths elevations of' 360 7)\.: 110-’.'»
each represented by 2 sauplos off 50 fruits (iracn
samplad eince obner hosia are rd sufliciontly u ilbuved for use. During
ths eafly fruiting pem.od wvhon frull vos enberg losge .ar.p".cs had to be
limited to 40 fruits woighing o a‘a 10 Ibn, Fifyp-£ m-.x.i, saupleos usually
woigh 6 to § I1bs. Both rim ax:d ohtom lcecations in guliches are represenied
in sampling, vherover possible.

" E‘l
T

Tezuation lI'CL.-C'-C

12 and alczo in com-
coo gouthweaat of

, ond 1960 £, are
c). Ouly guava vas

{
0~

Tre fecding statlons gre distributed atout 12 per mile on the windward
(vhen aceessible} side of 12-14 milec of gulch »im of which atoud 9 miles
must be walked vhen servicing the siations. Thiruy-sevon of tho shations have

er..'z.imc.tc of cour\:"::'bmve fly abundance,
'.\J

funnel traps underneath to p'*'ov.nc.e
e of baing disturbad or blom off befove

although meny £lies die outaide bec
they dvop paralyzed.

Recent obaexrva :‘.cns aftar 30 doya! weatboring indiea o
causses paralysis witld n 75 saconds aftcr o 3y storic i c‘::‘v Pe
hundrads of flles paralysed Ly monds Izrasits Indicata gen R
2 to 3 hours is co "'ba.'.::. Heing of crdinsyy areunis ond c::.‘:.t.‘ou ( ~'c,o 10
inches per wmonth) na1 more thon nder o wioyico oy »: rova of tho
absorbed soluvion o the suwxfzc: 2tirgeisd end feed reogordlesns

., - -

of rainfsll wnleas it is Grivin

=~ ofl,

tonthly rocovds of wainfeil ond Lo 3 menng sines Seimony are given
in teble 13. The S00¢ ::c-..cv'& wers from mear vhe norua and gouth cirbrauibios
of the treated area; tho £50° and 1730' uwore nsor tho riw of Kauvla gulch,
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Table 13. -»Metsorological Records ~ Kaiwiki Sugar Co., Ookala, Hawaii.
(Temperaturss read on weekdays only--21.22 per moath. )

Total Inches Rainfall Moan tomperetures-
900° 1790% 5507 1790° 250%
Month South | Norch | Kevla { Kaula | Max. | Min, | Vax. [ Min,
Jamary 12,01 | 13,39 | 1502 | 10,35 | 70 57 75 &
February 139 02 | 9,06 | 20,00 3,36 | 69 5 75 63
March 1 21,60 | 12,92 | 32.8L | i6.9 70 57 76 a3
Tovzls A5,63 | ADEY | Q70T 2E.45
April 13.27 | 13,23 | 12,62 | 10,96 | 69 56 7T &4
M'By ! 163~ 87 1401;.6 200 22 12. 9‘6 69 58 77 65
Juns 6,66 2083 5699 5,728 68 €0 75 60
‘“ertala 356, 8¢ 30,52 | 3845 | 29,22
July - - | 10,01 8,92 | 1.8 | 7.05 | 72 63 Vi) &8
Augus‘b ‘70 53 60 45 90 01 60 27 69 62 . 76 68
Septembe:e 30 68 ’ 2 60 30 68 39 27 7/6 65 77 65
Potais 2132 Y7.97 | 24.52 15, 59

The past guarter has had less rainfoll than either of tho previous
quar“berso Tempwawre::: ab 1790% avera g;a\- avout 5° higher than in the first
quarter vhils at 450! the imcrecse was on .J J‘c;... 3°, Thesz rocords are
significant when considsred in connset oh tha changing distribution
of dorsglis, canitvata, and ocphilug ;_r;_.-.:j in and coviidaun wese
present at 1500 and 1900 fi. {as % s deusr deun) in Fobruavy, Mareh,
avd April, TLorsalis uas replaced o olovakicns as
warmer, deier wonther cams on Tul at 300 ft. merdlewianly
in April and May. In this region U jould toed ol cannn larger
infsstations ab the 300! level tucn b, Tipse e (1) the “ovrain
above, which slopas dirvectly doun: tou ior, varmer avcas, ard (2} the
ocean helow the 300° pali which weuin Loo coming doun £ron above to
‘stop and accuwmlate 2t the ocean & yihor wirgin Leoales cams doun
in gearch of males is uwnknown b e 'L...' ¢ Gepaalip Udrained" dovm
into the lowsst poxtioz of Roula 1 r eavinata o inersase o hjgher
levels thar it wap abls to do in tase PR3 WIGTE Mo dorsa;‘.@_
remained abt most elevations. I is The u;:'..i;sr‘s opinion thabl we ars svill
underestimating the ca:cacz:oj of Goxsslis o wa.vel long distances ez well
as its inclimation to do so parti cu_.vzrl\y during the pveo**.tpo.,n.t:.on pcz‘iodo

Infestation data for the stimasr cron, unich sioried Yo ripsm laits iIn
July, ars sumnerised i %able 14 Lor all gusva cellsebicns fyom which
emsrponcs was comploted wrior o lato Ooteber., Guava preduchtion resched
its peak Ocbe. 1.
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@ Teble 14,—Infestation means for ripo guavae semples collacted at each site on

five dotes during the first half of the summsr crop season. (Dorsalis
(D) and capitats (C) lawxves per pound.) Homalue coast of Hawail,
1952.

Elevation and lurvae per pewnd (D=dowpalis, C=capitata)
Arse Period 300¢ 700! 1100t 1500° 1900°¢ tean
D C D c D c D G D c D C

RKeula

treatod|5/6-6/3Y |g1.8 o.2] 5.7 o5 |14Y anlos w50 eailins 6.7
July 30 [51.,2 < 2.7 2.7 |0.3 3710 20, T |- - 13,6 13.9
Bug, 15 (1.9 0 6.6 3.5 [0.9% 12.5]0 o |o o0 | 2.7 3.7
Aug, 26 | 2.2 0130 52 lo.a 1250 0.7l0 . im5| 1.3 7.3
Septe 4 | 5.5 0 |0 3.6 |20, A7]0 £.300 0 | 15 27
Sepin16 | 3.3 0 |0 o7 |17 zo0a¥ Lslo o | LO L5

Mean A
7/30’_9/16 15.0 Q.04 1.3

Moan o] 5/6-6/3%| 343

)
I3
[
%
b
\J
o
)
o
N
ce
-
(\)
Q
Yoo
PN

beO 5.8

-
=

L]
o
3]
9
)
xQ
o2
[#28

1.611.0 3,5]0.2 0.3|14.0 1.6

1 45

Woesd louay 30 {356 14l 42 (8.8 zoalo.e? wiolo 15.1120.42/ 5,64

S oplhug 15 (2604 0G[172 (5 [z milar Tilo 3799 4.6
bug, 26 |14.0 0.6[10.0 .3 (L4 ms|nd 5ol 152 54 4.9
Sopt. 4 [19.0 01f 4 ol fog 248 230 G| 57 25
Septnl6 [15.0 O | 2.6 o naload 3 15| 36 4.8
ar on wo wn 0ol e wu He e s o = em m1 s emfen e sm w W WY M B e e w wr e or ww b
Hoan

o
«
\94]

7/30-9/16| *1: 8 33.6]10.8 A5

Por cent incroass o ronse in Kaula comparzd to Contrels
5/6-6 32‘/ +138  -GL 00001 426 +319

July 30 | +#48 102 ~ | -S54 <148
Aug, 15 | =55 -5 -0 =13 20
fug, 26 | ~78 .53 15| ~76 49

S‘:'}P‘bc 4";- “'71 ifi R
Sept.16 | <78 .. 00! =2 80

-

Differeonces bessd on meon infestaticas for psriod

July 30 i ‘
o) w3l ~0&) S9L 103 B wAE5] =89 50 e =72 63
Sept. 16

1/ This pericd included samples oz Fay 6, 19, and Junz 3 vepresenting in moss
instences the last of the spring crop. The purmer ¢rop bsgen ripeaing in July
at most elevations. '

2/ 1900 elovaticn data eweludsd from moan sines there was wo vroduction in Kaula
on thig drta.

3/ 100 por ceut gophijug--ccnsiiored zo
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Mean frudt almndancs indicss for all samp?.a arecs in Kaule gulch started
at 1, July 30, end increasad g;‘..‘.«aauy %o S.1, Cet, L. Ta the northuwest
‘semple areas it inereased frem ol %0 6,2 and in the southeast Prom 0.8 to
6,0. Frult aebundance as praviously indicated is ksyed as follows:

0 = To wips Truite.
2 = Bipe fruit found only by searching.
4 = Rips fruit fourd withoul searching — light crop.
6 = Rips frullb moderately sbundant on mozt tress
or heavy on scabtlered trees.
g = Rips frult abundant cn nearly all trees - heavy crop.

Part of the decline in infestation (table 14) that occurred in untreated
as well as treated areas was a rasulh of population dilution by the increased
guava production. Howsver, fruilt availebility was cousi .men”oly groater in
the unbtreated than treated so that the lover deorgnlis indlces in the labier
can bz attrilbuted to treatmant oflecto.

In the treated area gt '-302) o
pound in May to an aversge of 4 in Ssnbe AN (A
weans of m’p?es from f'ouz' 3007 lceaticng Geclined from 34 So
pound dm’:n.ng the same psrioed. .

At 700 in Kevla the Septeumbor infectabicn Wy dorsalis wes zero bub
averaged 3.5 in the coutrols. In 1;.7.3:1 &t 700 no dorgalis emerzad after
July 30 from one sample area and ucne afler Avguet 256 from the oc,he?~ although
gam‘-’%;g,‘a alone or with govhilus ware rocevored. It is considered olﬂnifw;nt
that in September emergence was sxzclusively capitata after high parasltizge
tion (of dowsalis?) in August. (Parosites ogala “appearsd in Cctober.) This
is taken as additional imporitaunt evidence that g_g‘;g;_z;; us doee not parasitise
capitaba in gusva under matural conditions sucepd by accident and perhaps
only in the presencs of dorgslis eggs or layvae, Two of the 4 Scptembar
gamples were 100 per cent clsan, clean, the others yiclded 7.3 ard 1.3 capitats per
pound, At 700! in the rorthwest conbtrols thers wsrs 0 papitata reared in
Septembar ard gophilus paragitisation renged frem 66 to €0 por coms. In the
gouthsast area bt 700" cgpitata &b 0.5 per pound infested only 1 of the 4 .
Septsuwber samples end parasitizaticn of io;_g,_}, is ranged from 67 Yo 100 por cent.

4
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» The evidence strongly indicates thet the rotuced competiition in Kaula

gulch from dorsalis has pormitled capitatg to increass, that high parasitizoe
tion of dorsalig is a result of the reduced dorsgaiis population rathor than
the cause of it and that the methyl eugenol ireatment is definitely effecting -
control which, if accidental paraaitirnation of capitaota could be measured,
would be better than the figures nov imdicata. ‘

Total puparis recovered and the spscies emerging from all sampf!.es tdcon
g‘bzgaeh olevation during ths period from July 30 1o September i6, iaclusive,
ollows :

AREA ¢ 7000 1IN0 18003 ;| 1900°
! 300 700 1160 1500 1900 Mo, ~App,

¢4 105,

0 27-
80 10 &4

i 5.

Keulo = Treated Puparia 557 330 TG a7
Dorgalis 3006 3
Oovhiius 2381 3
Capitata 1

N. W, Control Puparig 3 R 2 AT EQ4 52
Dorsalis 532 363 3. 35 0 7
Cophilug 9L 57a 93 39 1 12
Capltata 42, 34 92 256 45T 16
S, B, Gontrol Papariz 203 DS 45 53 8 176
Dorgalis 393 246 26 g 0 89
Oﬂm’ 3Jus .;.’.:.0 .l;.‘?é 1 3 . 0 41
Capitate 1 34 103 59 16 4

These data show that dorgalis ouwbwmwiberad gonhiins =t 300 ard 700 £%,
in the treated area but not in eivhor of the controls suggesting that vhere
there wore more parasiies ewmergiang above 300 and 700 feet thoy, as well aB
dorgalis, may have tended to drain dowm The gulch vo the warmey, sumier

300 and 700° levels and therve pavesgitise a higher percentegs of dorsalls than .
in Kaula vhere there wore pleaty of gcanibaua at 1300 I%, bub few dorsalis to

produece pavasites. If gophilys purasitizosgaviitaiba a perbinent question
here is, why the low gophilus smergencs couparsd te cagciiaizx ab 1900 f%.

vhere earlier in the yoar vhen doysclip was prosont abv thad level qorhilug

wag algo, For erawmple, emergsnce fycm the Farch and Apwdil 18007 collections

in tho 8, E. control arez was 8% doranlis, 41 comhilye, and only 4 conitala.

BDurivg the same pericd smergoncs fyem the 1T 7 controls
. : e

£ soiples Doon the Hy
- s M .
idns, and 1 les from

G

3

s
T e el o
PRSC LAME LI ¢ G hit B N

totaled 7 dovsalis, 12 gominiln g
1900° vroduced 27 dorpalis, 43 comhilug, '

a ] ),

- Fly nortality in the avsa, il kacod on exiehes in rocord traps, totaled
abouts €000 in July, G100 im dususd, and 21,000 LomRo 40 CRerganes
from, or atitraction %o, tho now crop causcd & pod o suild-up. It uas
difficult to telilevs that the mals populadion was : as the data indicated
glthough it must be remsmbored that muny poiconed Fliecs drop owtside or ave
blown off the carec and nobt included in tro ssbls

v
iy -

l'e

L
1
!

Jo 2 aryr o e ey o? o VY
bimate. During one 2-uaek

pericd 5 coaventignal gless treps bDaiited with mothyl sugerel 2 ce. ezch were
palrsd with and oporated cloze by 5 of the rogular canse record traps. The
Iatter, although the methyi sugeaci-roison had alresdy westhersd 2 weeko,
caught fron 3 o 25 timss as many flica cs the gless trapa. The average wvas
7 timeg. Male flies cams to traps at all alsvations despite the absence of
dorznlis in mopt of the fruid sawplos taksn above 1100 foet.
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Most of the ronthly treatwonis reguired about 1 1/2 4o 2 days’ work in
the area during which soms 12 pcunds of melhyl euganol was dispensed with
considerable contamination of the truck amd clothing. Dersalis males
appeared around the truck or workers within 1 to 5 minutes after stops made
almost anyvhere cubside of the trented arom. ILess than 1 manls per day was
seen cutside traps within the itreated area on ths 6 days during this
quarter on vhich the attractant was disporsed. The male population within
the groa, except fo: occasiomsl migrants and newly emerged individuals, was
almost eompletely annihilated.

A% prevailing wage rates, if conducted solely as a combrol prégz'am,
this Hamalua coast operation would cost less than 25 cents per scre per year.

Kilavea Imneriments at Half-liav Houso

This swall experiment was also sterted in January aud has b2en condinued

o
The summer crop of guavas in this area Ald xuob bhegin to ripen wntil lete
September and no infostabtlion dulna ore aveilable. Fly caichss ave given in
rta from Gable 17, mage 136, of the last
quarterly rerors.

Table 15,w~ile D. dorgells in Kilauca methyl enponcl-poicon traps.

Trap - |Fiiep ner trap-doy Total, flisa per brap
0. Location July { dug, | Sapt. | July-Jepl. | &pi.~Jduns | Jan, -Mar,
1-12}in or nea» guova 4Ll 2 i 203 1,807 2,182
{(treated avea) : |
13.14|1/2 mile south of | 14 | & | 5 78 10,814 9,617
traatad avea :
15<16|1/2 mile north of 38 | i3 | 14 1,880 g,061 10,071
treated arez (non~
host area)
54 11 mi, north of 15-16] 35 X 25 1,852 17,912 36,238
(nom-host erea, ohia
on lava; 1/2 mi. from
Ohaikea Valley)
55 |3 mi. north of 15~36] 50 | 313 | 13 2,345 13,558 9,259
{chia on lava flow,
nearest host in Chaikea
I mi, west)
52 |S8S.zim of Kilouez cal~ 1 X 2 in 1,604 5,132

dera in Kau desssd -
nearezst host-Chailkes
Valley 3 i, west

5201/ 1B, 3 of Kilowea
calderg-4700% (Chia .
forest) 4 1 3 213 598 -

1/ Installed Maveh 3l.




With the first appsarance of ripe guava in the avea late in September,
fly catches began to inerease but the upuard trond started outside the area
vhere no fly hosts wers present and strongly indicates that fertile females
as well as males from outaide the treatmsnt area wore moving in to the new
. erop. Total September catches in the 12 centrally located traps wore 5843
in the 4 traps 13-16, 1347; and in 54 and 55, 1292 :
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Line Project I-n-3-3, Dotermination of Poison Spray Residuss On and In Fruit
gt Harvest. (I. Xeiger and L, F. Stsiner)

Anglyses wers mnde of parathion residues on mango Lrult collectad from
Maul after two series of sgpreyingnc, In the course of The analyses, it vas
determined why an orange rather than megenta color was preduced on oceasion,
necesgitating repeating the part-c;lar sz:of.ﬂad analysis. - This wvas "plaguiog®
the former analzmus here and tho pressnt one. It was found thet by adjuste
ing the pil to an aeid solution (uJ \,uﬂ simple use of lilmuc paper), the
occasional analysis nol chowing the provor zeidity cowld be saved in this
manaor. Sines vhen, no onalyses uere opo.J 2d ox rsguived repetition.

In one test, an wl**sas wors made of rango pu._r to deteraine vhebher or
not there was psnstration fron the Bm"tycu surface wo the interiors Thrse
individual analyses (pulp of § fruits each) showed pavathion ab tho concene
tration of 0.1 to 0.2 paris per nﬂ_lloa of uhole f£ruit. Ixireme care was
taken in {irsi vashing the Lrulbt, removing the skin ard handling the pulp.

The controls (unsprayed fruit) developed no parathion color, This test should
be repeated.

The parathion analyses are given in table 16, Firm ncarly mature mangoes
were picked from around the base of at lsast 10 trees per plot. Usually 2
samples were analyzed .separately for each determination. Sample size wvas .
restricted to 7 %o 10 fruits averaging 1 1/3 %o 1/2 ib. each. the mumber being
iimited by size of the stripping jazs.

The July 21-23 analyses inalcz: e that tie epplicaticn egaingt the wind
was resulting in the deposition of =t lc'\m asg rach p""aﬂ.mn on the winduvard
egs the lee\"arc} side of tho twyses. IT o tolsramce closs o R PP, were
egtablishad there would be 1*‘:.‘1;"“ dw"e-‘ cf suessding it at the application vates
used unless the mosed conspicmv c’:en:::_r.u:: *."‘"‘ selzctad soon afber spraying
or the fruit averaged much cmaller in sise. Tongibly hocaune the parathion
vas gpplied as a misgh conceniraie and crcessive deposite wowld Ls pocsible
vhere agitation of the mixtuve x.w Inudeny execonive welting occuared,
the August 6 semples from Flot 2 bhad unusy

heavy G2 PCSLUS, Cn Ligust 5
and 6 the applice_u..on., wers inbtarrupted by Jvscuent cquipment braakdowms,

L ]

1s nicking and packing crevs,

'-’

Fene of the Bureau persyzxel, or the growe

evor cxperiencad any recogm:s' ble sympions of parathion peisoning. The indivie
dual fruits were nlped with a das :; clebh by the vacking h I ouse ernloyees
the time of packing .n.n corrugated cartons.

oo
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Table 16,-=Parathion residues on picked mango fruit Peom Mawd spray tests.

Ags of Pounds parethion Parathion in PPM

Dats residues Flot 25 liPfacre Range Mean
July 23 Fresh - 2 0 gz,)J/ 003106 1,0
u 2 10 (W) 0. 5-0,& 0.6
u 3 4 (n) - 0s4~0.5 A
Y 3 4 (@) 0 2-0,3 0.2

K ¥ wsprayed 0 o

M AF K2 el 6B Te WP Me W we e WP fa ww me e e b e ae e e W o s se me melm e B em e e ] - e e
July 22 1 day 2 0 (W) 0.6~1.0 0.8
n 2 10 G 0¢ 5-0 5 0.5
n 2 10 ()Y 2,92, 1 2,0
" 3 4 (L 0: 2~0,2 0.2
n 3 4 (u) 0s3-0,3 0.3
July 23 2 days 2 10 (L) 0o 1.0 1.0
o ) 10 @) 0.3-0,7 0.5
R 2 10 (¥R} 1.1+2.0 1.6
" 3 4 (W) 0c 20,3 0.2

a 3 A (W) Ood=0:2 | 0.2 )
July 33 i0 days 2 i0 00 1,0 0.9
U 2 70 (HR) - 1.5
8 3 4 O 5007 0.6
Aug. 5 15 days 2 10 O¢ 1~0.3 0s2
n 3 ..’;. Oua'*OoB 002

W DS A Me &P T4 R AN W Pa ap W e e B ME eW e WA e me ey Sm M e ma N s [ Se R we e ‘—--o— '.a.q

. ¥

A"‘ @ 6 u;’@ﬁh 2 3.0 30 ?"605 500 )
‘ a 3 b 0, 4-1.5 0.9
1 day 3 4 {(BR) 1.3-2.0 1.5

R S I A P -
Aug, 14 8 days 2 10 0.2~0.3 0.3
n 3 2, 0¢3-0:2, 0.3

3/ Lzeunrd side of tres facing sprayer ia July 21 sprey.

2/ Windwerd side of iree opposite from sprayer in July 2% facing sprayer in

Pirst application July 2.
3/ Selected for conspicuously heavy residus,
L/ Accuracy of analyses questioned.



-~
I

Lina Project I-<~3-4, Development or Improverand of Trsatmsnia o Conbrol
Pruis Flies in Hireioit and Maritime 'Js seir, (“‘ Jloaes »*, ¢ R, Hollcway,
and L, P, Stsiner) '

Treatuents for use cr for spzcification b;,' Queranting agencies which
in addition %o oha above may include rosiduval treatmsnts of roLs, aizport
faeilitieg, or fruit packing house interiora afe covorsd by this projecte

The special study initiated in Morveh o coupare the performance of heavy
roegidual sprays on swrfaces.commonly found in pacicing hovses has bsen cole
rletsd and is suvmmarized hereim. Forther situdies will bz made at the Lirst
opportunity to develop additioncl information rezarding soms of the wettable
powdey formulations whon used ab louer conceuntrations.

As a result of this study, the Diwvizion of Plant GQuarantines is currently
requiring that the inside walis of pla_*ap vhers frult ia packed for axport be
sprayed with DDT=50 or 75 WP at 1/2 1b. toxicant por gallon to tho point of
run-0ff, The time interval befors wres: 'a;f;'mg; 18 cwr.n.:-ad has not bcw
definitely asteblished bub 2 sscoxd snray afie: _JO ayp with subsequsni
applications at 2 or 3 month intervals uould seen adoqueiso,

Ths mevheds used in thess tapis wsxea Fouar--inels disko that
wonld spugiy 1t In Petrl i ate! wb e unpointed and painted,
plyvocd unpainted and lacgusred, ‘ned cheol fvon, ajuminwe cheebing

=
‘:2:’ ')1.010.". C" "P.a.--u‘ ( 6
fioh Sopn. L.z. o reoluacqo.s
ando orrenge—

.
;;;s_.':\.~\,;q:c cprayer (Bean

cofing), galvenized I‘C.I'C.'JC.:‘C
mesh}, Glass surfaces vore repsiso
of eocl. suriacs wers gu Sp3: n@ed horisand
mont and sproysé from 10 feet auay
Po:mr;.:'.sh) untll rur-of? bagon I:
The object was to simulats astuel condl
difforeunces in smount ¢ maborial cE
would dapond largely upon the smount

H
-t
.
s
Pl
"'3

sobod “m/m glass :u:.’.mt:ﬁsa
iv V‘ »cegnized ¢ 1
Cur QIO tho sux acss and

*:.'a“.l pofore rvn-ofi bagan,

Botween tects, the surfaces were hold oz racks in a near-verticel posi-
tion & to 10 fest above the floor of a light well-zorated lehoratory rcom
whero they were frase to collect ths usual amount of i

On2 disk of each wmaterial Lfor ""c? insacticids congtituted a .espl:.ca.te
and was sxpossd by using it undor tho Patri-dich tcp cf the stendayd insecticilde
screening cage. Flies (usitally 30) were heid in the cages fov ¢4 hou.,s and
mortelity counbts thsn made, Vith 6 3 ingecticidas, 9 suvi‘oce.,, and the controls
aach expariment required 60 capas snd ked to beo 1.-,A.wr‘* vo 1 veplicats,

Four of the Leplzcatf-s vare ussd in ovoeoosi bt Lo, .:o. 1 iras Lirst
tosted 1 day afier the gpplication, io. 2 ab 4 daye '*o, 3 at 8, a»*nc o, &

bt

b4
at 12 days after w.n.ich %ho eyelc unz »opzctad.  AfUer toots _on ot curfaces
with soze of thz materials ghouad oz 2 RV zteg weras
uez2d on Ghe aams 'k:~r Aftor 180 Jove the DI oond

-y 3
purfeess wsre cralysct chamieall Ry

Tho nean wertalitios for da RE nich 4 replicates of
cach surfacs ‘..r.c". treatient -rara Togtad oo glvan dn doble 17 aleny uith the
resulis of wia IDT analysss.
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g~ Table 17.~~Comparative offectivenuss of 6 insseticides on 9 surfaces at intervals
fm ‘ afver spraying.
Surfaces exd Par Cont I-Tortaliti;s (Mean of 4 Replicates) |
Q Q
T INIRIFREE IR
Forrmlation &| Days | o ¢ FIRCIRY gfﬂ ol g8l a nes
lbs. toxicant| atter | Bl | 2 | 24| BE| 87| 84|45 34| 4 |9%8
rer gallon [liveatmsad| ™ SRR S e u |
DDT-75 WP 122 100 | 100 |3CO | 1CO | 100 | 100 {300 | 160 | 200 | 100
15~26 1C0 | 100 | 100 | 100 | 100 | 100 | 1060 | 100 | 100 | 100
0.5 29-48 100 | iCO (300 | 300 | 100 | 100 | 1CO 99 | 100 9%+
55-83 100 | 100 {300 | 00 (26D | 100 | 100 5% | 100 PN+
91~112 {1300 | 100 (10D (300 | 100 j 100 | 1CO | 100 | 100 | 100
125-133 | 100 22 a3 1 190 1100 | 100 28 | 300 | 100 99+
17 200|300 | - | - [ - | - _|100 |00 | 300|300
Pesicae DT ane ppten _ - . sr s W] -
in wan/ e N B D | 2| 663
DDTwEm, 1-12 | 92 39 95 | &6 43 3 66 48 9% 86
1526 9g | 100 g4 g3 g3 61 57 29 | 100 ™
0.5 22 93 { 100 70 70 98 A 53 43 il 72
- 5583 86 g8 33 YA 83 1, 19 18 87 56
91112 76 98 12 37 58 5 29 15 83 46
We-133 | 75 | 92 | 15 | 46| &3 2 5 5| 5| 39
@ 177 80 | 100 s - - - 0 0o 60 -
Saidus ROT
P wo |65 | o« |- | - |~ - |umolem ]| -
Dilan 80 Em, 112 75| 63 | 38 x| 8| 75| 73| 68| 8| T2
15=26 55 52 12 72 €2 45 26 60| 81| 52
0.5 2948 49 | 47 51 %2 | 631 49| 221 62| 67| 48
55-83 20 7 4] 64, 32 24 7 FyA 39 26
91.112 22 3 A G7 26 /0 A rY.S 28 28
126-133 22 3 8] ] 52 £2 3 9 29 29“
Lindene 20 Bm] 312 | 37 | 23 | 75 | 100 P 29 &3 561 9771 10
15-26 4 1 20 a6 &4 a3 3 0 42 39
0.08 29-28 o 2 A 7o et &7 2 2 20 26
5583 B ¢ 8] 0 P iz, 3 0 0 e 15
9i-112 | -] ~| -] 2wl s3] - - -] «
126433 | -~ - | -1 vl o] - o] -f
Chlordens -2 56 | 740} 20 990 98 | 10| %R 57| 8| 8
40 En, 15-26 3 2 el & gl | 92 5 3 22 35
' 29-48 1 3 g 3% 53 65 2 1 1 20 '
0.16 583 1 0 1 il 53 35 C 0 0 8
91-112 - - - 3 8 10 - - - -
........ JEEE TSI NN M NN U O et e N ey
zthoxychlor 1=12 33 28 16 46 24, 22 2 18 62 29
50 Em, 15-26 42 43 k3 13 is i2 1 1 7 15
2948 9 3 2, 24 2 3 0 2 0 6
- 0.5 583 | 2| 3| 1| 3| of o| o} o} of 1
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On the basis of these tosts DDT-75 WP wae culstending among the matérials
tosted and remained essentially 100 pe» cent effective for about 6 months.

DIT emulsifiable rarely gave 100 per cent control bubt gave highly
dependable performance throughout the G-month peried on alumimm and to a
slightly lesser extent on galvarized iron and glass. Its effectiveness .
declined most rapidly on unpaintad cansc and the two btypes of sersen and %o
& lesser extent on painted plywood.

Dilan IC-80 (CS-708) was emulsified uith 3.4 por cent Triton B-1956 which
vas equivalent to approximately 1 gb. of ths emulsifior in 100 gals. of the
spray mixture. This treatment was less effoctive than the DIT emulsion on
most surfacse but it held up better on unpaintsd plywood, unpainted canec,
and plastic scresning particulariy after {the ficet 2 nonbhs. It vas least
effective on painted plyweod but most effsciive on the uwarainted,

Lindane gt less than 1/6 the concentration of the DIP and CS-708 treate
ments dsteriorated rapidly on tha luwe wmalals, ths Yus tyves of seraening, and
to a leagser exbert cn the painbed vliyucod and glans, It ocutperformed the CS-708
ard DDY emulsions. on unpainted cance for 112 days, on unpaiubed nlyucod for
83 daye and was moderately effective on Lizntly paintad conee for A8 daya.

Chlordane at tuice the concanfraticn of lirdavs was slightly superior on

rainted canse but gemerally inferior on Hhe obheyr swfooss,

HMothoxyehlor at the same cozmeonivaticns as NIT and (8~708 never gave good
results, It wes especially wsak on the sorscne and painted plyweod.

The Pifth replicate uas held in ressrve for 155 days and then tested to
determine if any substantial erosion of toiicant as 2 resuld of £1y activity
and ropaated use had occwrrad, In this test the DI suspengion gave 100 per
cent mortalities on all surfacss, the DIT exmmlsifisblo averaged 46 per cenb,
the 0S-708 65 per cent (with 100 per cent conirol on unpainted plyuwcoed and
cenec surfaces and only 3 por cenb on ths pointed plywoecd., Lindane on une
paintsd plywcod was 100 per cosnt offective, on vapainted canec 43 per cend,
but was useless on the otker swiacas., Chlordane uas completely insffective
or all surfeces. Mebhoxychlor sheued come coutiereld, 13 to 53 per cant on glass,
canee, and galvanized drow surfamese. IDrcoion Uy £1y activity, plus accwmilaw
tions of regurgitated weterial and o Pl reret il
W,

3 some adverse influence
on ths duration of effact GR-TC8, and wmotheryehlcr on soms
surfases. -

cunted for some

3 Y3 SO pe 2 ~ gt g o - . o e WY . e i D - -4 s
of ths differencess in performances oha sonting appears cignifi-
C . S - £ - R B I T ey - o~ Pt 3

cany thut ths o toxicanis  (lindans zad some funigant

action were most offectiive on curfocss on abzeyrning gom of ihe
toxicant wheresas, DDT emulsifiable wms lsesh offcebive on the mest absorbent
surface,

Purther tssts are moeded in vhich suspensions of lindanse and C8-708 are
comparai with both DT formlaticans abt lower concsnbrations arnd on zinc
chromats-primed aluminem surfaces, suchk as found in the bellyecargo and lande
ing gzar compartments of military and gom? commerceial planes, Tests are alse
needel on the duration of resgidonl acticn in deposits on sine chromatew-primed
alimimim, :
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Iing Project I-c~3=f, (INACTIVE), Resistonce studisz are ncw boing condueted
by the Physiology Froject.

Line Protect TeowdwG and Jecw2-7.  Bovelevuant of Furmenting and Non-Termenbing
Lurez and Dovelopment of Chemicel Towellenite ox Bmynisvs. . (Cow, Heyashi, and
Steior) '

Commaraiive Fisld Tests of Iuwes {(Cow and Fayaghi)
hy Gow

Field Expsriment Mo, 67 was dosisned to detarmine shothor prefermmeniow
tion of soy meal with yeasgt Fo. 15-2 before culturing with hactoriue No. 14
would irmprove the lure by remcval of carbohydratss. Olfzctomster tests had
previously indicated soms improvemcwt &g a resuld of such treatment., Yeast
No. 15-2, one of the organisms igolated by this projest, was celected siace
previous vark with this organisn indicated that it vas sblo to hydrolysze
starches and required ng previovs traatwenl, of the soy meal wilh dinstase,
Previous work had indicatsd that the uso of disstuse deprassed the aiiractives
nass of the lurs,

411 Tield exwporiments herain doscribted vore alicuzd to yun foz 1 treek
uiless otheruise noted, Flissg wmyz cellsctcd and ualeor added o the lures
“to m2ke up for wvapcration on thae fourbi day.

Tuzo

1o o - . - - . o ol
& Standard, (Raw suger-vinezor-oaosh)
: e - et yenl gy PO t
B  Soy meal cultiired 1 weal saetarimm o, 14,
- ves - - had e pn . - RS 4 PRy . OT ., 24N % aea aa’l degeay St -
C Soy swal preformented 1 wesk vith yoeut oo 15-2 thon cullivrsd 1 wesk

- o ol - To —-ns® = -e -
with bacterivm o. 14s
D Soy wmeal + 4 g/ (FEHL)oHEC, orofecanbed with yoost 15-2 and thon
o . at At 3 2 Cun .. -
cultured Uith btacbsriunm e, 12,

Ture fzan Por cont of
coben goandard men

A 5500 100.0
B 12725 219: 4
C 1 122,33 210.9
D : 127,25 1G4

ISD 5% o 18.%99 32.2

A3 %he soy meal culiures w
conceatration of 109 ooy mcal o
hofoxe smponiay in twaps wilsss o

.
RS e

g .

[]

- TSt nen v
gLy

i
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Field Zxperiment 68 compared soy meal with & flour produced by grinding
the soy meal in a Wiley mill. Olfociomoler tests had showed no inprovemsab
in the lure by using the wore Pinely divided flour, bub it was thought best
to check this result inm the fisld, 411 efforis Yo pregorvs the soy msal luxe
by cocld storags ox guick freezing or by steriiization after eulture have
resulited in considerably poorsr lures., Since we were cmtious to find a
methed vhereby this lure counld be propared and then shippsd to other areas
for testing, a treatment was included in this experimsut Sn vhich the soy meal
was cultured at 10% for 1 wesk and was then transferrsd to a stexile hotile
in guch a way as to avoid bactericl contamingtion. Five hundrved cvbilc cenbie
meters of culture wero placed in a ons~gusrd filat-sided progerivhion hottle
kaving & plastic screw cap., The bobitle vag then pocked for shipment and s

L3

held in the laboratory at room tomperstirs. Tha packase wes disburbed and

shaksn tyo or three timss a day and was held in thisz manwer for ons weok.
The culture wags vhen dilubed and cxpezed s usual : -

“
L

e ~'.s._._,' . -ele VT SR
Tield ERDENLNING, Q. 9

Stendard

oy meal - 1 week culture with bacterium To.

oy fiowr -~ 1 week culbure with bactariwg i

Soy rael - 1 yeek eullhwre uiih bacltzriws
and held for 1 week.

OQy ke

I poeked for shipment

Q@\ ¥ean - Par cent of

\ e catch shandoard mean
70,91 , 100, 0

118,25 i6E.2

112,21 i

122,00 172.C

ogQws g

8D 5% 21,80 30,7

- Ne galn was found resvlting
Apparovitly the culbturs can ke g
danger of brezinge of the contai:
20 gos pressure wes noted vhen U
turbanee of the culture Suring -
-thig Lozt chonid, if enything,
attroctivenoss ig dependont on

icde {In fzet,

regsane i 78 e
. e A
QUUOINS (e
-

YA %, e ]
SEeTigLe Cud .o

Ve S iy o KX Sernandh o2 o .o o
Cegborsun is g curme o far discoversd by
ot (A BN . . pihd . . L N 4 AP n
olfactoraetor scics : 4u8e  Fis a et of castoraun '
0 SokTa  Tasyle Ry P iy BN R "t qaes RS SRR NN e y
combivned uith both The standard fexveniting lvre aud S soy smenl lurs,

- 3 1.

rhandord o nor the soy
> wines costorsum showed

The gddition of castorzum
meal lvre in this tesd. This i
uwp sc well in oifactomster tast
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’ ‘ - Field Ebwﬁrgmen:h Ho. 59

socmscire:

Lwre , Materigl

x40 Stendavd

L3+% Stardard + 1% castorcvn (in stlyl gicohol).
1540 Soy meal ~ 1 wesk culture with bactorium Ho, 1.
L5 Soy meal + 13 casioreum.

=

tean Por cont of
catch : svandard mean

1340 32,33 _ 00,0
X 2683 83.0
To+0 126,33 452.6
LZTX 1309 83-9 . -4-030 6

Iure

sp 5% . 280 22 : 87v 3

1 Mean Por cent of 8D 5
T8 | cateh Pure lure moan | per cent
In | 2971 300,03 an
In | 138.42 465.9) 9L
0

X

890 . 3.000 0} ~
73ngg g8, 2) 30,0

(Fote: ' In this type of expovinent whore thera ave four luves
and two wardebles, means are calenlabsd to il fapence

vetvwcen the two varisbles, i.o., botussn Shandard (I2) and soy
wsal {Ip) Jures, and betuesn shasnes (0 mnd nrasencs {X) of -
cagtoroun, Por cepdt valucs arc soleuletsd on @ of 1
for one variabls. i.0., Stendevd (I3) or moy o
In 3.0, values are pregentzd o tin sarm
vhorefor?, two L.S.D. veluss und they vo
in the column hesded "Por ccul of muwrs lure pmean.

Fiold Eperiment 70 was a concentiniien H3sh %o deberiine what dilutlon
- of the original 10% soy mesl culibure gave bost rapuite In the field. This
tost was contimied over a thres-veck peried nithowt »suevsl of the soy meal
Iurss, bub with renswel cnce a week of thz standard Iwxe. lossas of vwater
dus to eveperation wero made up &bt each semi-weokly trap oxgminztion.

The resulta of this experiment agoin demonsivalbe the sxtended effsctivew
umss of Tho soy meal lure since 1ts suparicrily over the standard Invro ine
viveness was probably due
-
=)

]

Y

creaged each woek, Most of this increass in 22foch

to the seasonsd. effect hitherto noted, since this o t ves made ab a
time of year (August 7 to 28) when previous exporience had led . uo to expsch
an increage in the effectivsnsas of the proteinscscus tyne of lure over the
fermenuing type. Howsvor, it shouid s kedt in mind thad duving this period
. the original charge of 1/2 pint of fws wes handled 5 bimes din
the caps.of the 3 coy meal luwros. noeonuents were poursd

= el
oo e

[
£ 1
i 13)

3

a1, - 3 . a1 v e - s e
vhiough a sieve to remers fiies, ioo » oTapovation was made
up with waver anud the Ilure o te e teop. Logann of Iurs mobterial

- - - 4 - S X .’__ - p A - - -
during such handling are insvitabls o s parsled GITent was pnde U0 wvoid
them, Un the, otheor hend, & onbd S OHAOS PEnTUst sach veok,




Field Eporiment No. Y0

Lare Ifn u‘::}:‘ 1.
A Standard
B - Soy meal 1 woek culiure - :5‘9
© Soy meal 1 wesk culturs -~ 28 .
D Soy meal 1 week culiure = 4%

Mosn czioh
Lure 1s%t week 223 weck 3rd week Pctal

623 58 335 00 g 1«!’4@ 75 ) 1109 33

A

B 12,67 123,33 59.67 | 325,67
| w3 98,25 38,58 | 245,16
SD

84033 66,00 41,25 192,58
5% 24,11 22,76 15,71 50.36

Par cenbt o" stendard noen
Lure 1st week | 2nd uzek 32d 1 ee!: : Total |
A 100.0 1000 ne.0 2000
B 22800 ’ 'R""Bu !O Ly 7 2; 5: 2

G lri 51 ".’)7' r’ 0(‘ Lo 13 2.1.2« 2
D 1348 . . RLD.0 2V, 173.6
Iac.;D ‘3% 382 S Ef?q O lG::\, i:' /5.59 {l)

These reswlits alsc dnz:onnt:"c. e dhad the 15 dilution is definiiesly
vetter then the 2% or 4% solubions,

Ta
¥

Aprarently thers are repelients sz woll as
gsince ve Lave bean able Uo ineysaso tho ofil s of the lure by cl}:a'zp'lng
conditions of eculiure (i.e., by increagd, ng oo '.-011 of aitractants or
changing attractent-repellent rai‘n o}, but cannoi inerease abiractiveness by
increasing the conconbtration of the expesed Iwrs (.u*-. uiich case we iacrease
concentration of ativactanis and reﬂzllanw in tho guime satio). If the
effect of incressed concentretion on exposurs vers $0 0o increase councontre=
tion of attractants as to bring thom into a repellond cnucentration range,
changa of culture conditions zo as %o iucrsase slixactants should havo the
gams 2ffect. Howsver, Af we assuma the prossnce of ranclientg w’-.mse effoct
inereages mors rapxdly with inereaso of cencenbration than does thet of
attractants pranmt, the rasulls of this cxpsirizent Lalsen in co..,]m:c »ion
with those of earlier oxperiments on culture condibi cluniges ore m.czerstand—-
able. This hy*zofhesia TAy prove o Le of consid :.;mc\**"n'ﬁw, it truc
gince, if wo khave a uy"S'GOI"‘ co'l"'".i:’.."" hotlh v 3 ond abirz cvm:'a.,,
oparations on the lure o sopareic :7.4' inie netituente,
or even into classes of c’*cmcg._«. coshitnowis - Teyy cc.:s.-.d wable
improvensnt due o el:.n‘._mb.. a of *’*‘"7 jenko,

i 0

Sracbantey in this luve,
- ey

[¢]
L s3]
3
te e 31 ¢
[t

5"“

Sivee savliszy olfectomebsy o Ao no acide uith
bacterium Ho, 14 Iad ingice : ono RS --,-- in the produce
tion of attractoats, ib wuzs if “"L""":n" 1ic ascid

S o
or of indcle to tha soy wzel oulture uweuld amezcnaa atiraotand production.




~3J G~

This wvas done both with and withouts prefermentaticn of the soy meal with
yeast Ho. 15«2, gince it was thought that if the bacteria could not
utilize these materials in the production of attractants the yeast might
usilize them to build proteins high in tryptophane, which the bacteria
could subssquently break down., Field Expsriments 71, 73, and 74 presemd
the results of this work.

Field Fxperiment No. 71

Ture _ Mgterial
A Standard ,
B Soy meel 1 week culitura with hacierium Vo, 14
c Soy meal + 1% enthranilic zeid
D Soy meal + 1% indole

Iean Par comb of

Lure catch standard @2
A 16,83 100.0
B 100.75 598, 6
H 18.33 _ 108.¢
D 1.58 24

LSD 5% 18,C0 107,07

Y It uas obvious that the anthranilic zeid and the indole wers inter-

fering with culture gt this concemtration. The cultures coataining these
substances failed to turn red and showed 1ittls svidernes of bacterial
activity, Cultures of soy neal with yeast No. 152 and ‘conbaining those
materials at this concontration levol, vhich wsre propared for Field Experi-
ment 72, also showed little evidence of fermentation. These cultures were
therafore discarded and Dxperimenc 72 was not placed in tho field., Instead,
Field Exporiment 73 was carrled oubt using anthreniliz zeid and indole at
concentraticns of 0,2% : '

o o m g o o BN v
Field Zmsonimant Neo, 73

A Standard .
B Soy msal~~+L woalk evlture with Laglaeriia FHe. 14
c Soy mazl + C.2% axtarenilic acid
D Soy meal + 0.2% indols
i Yaan | bPer senb Of
Ture calteh ptanderd poan
—& : 4 16‘5.5;?. 3. % QO
B £7.03 286,7
C 27,28 166.0
o 314.533 5.8
@@ N . 1SD 5% 11.36 69,2




117

At shis concentration level the anthreritlic zcid and indole did not
appecr to interfere with culburc by bactorium Mo, 14. However, the rasulis
indicate a very considerahle depresaicn in colch due Yo prosencs of these
matarisla, .

In Ficlad Sxporimounb ‘?4 the oy msal culturs pre awformanved with

yeast 15«2 in small fiasks to :\:cd'.zca anparon: tation. Afler {ermone
tatlon Por ons week the culiures wers "hon Wwans *".‘-:ed to stexile mold
cultuvre flssks for cudbure with Tzcterium o, 14, Thase culiuras were nobv
reaterilised at this poind to kil the yeout, since when this was done in
earlier culvures for ollactometer tosls reslterilization resulied in cone
cvliwrs without gherilization.

siderably poorar catches then did subscequond o
Raw suger (2%) vwas also added to those culiuros to nive the yesst a betier
svart and diammordun phosphate uas added to tha soy meal cwliure vhieh did nob
racaive oither anthranilic acid or indoleo. The profevmontaticon in one flask
and subsequant transfer to a mold culiure flask before culture with the
bacterie ingsured the removel of the almo p.zcra of C0p due to m*ms*ztatzon

and subgtitntion of an atmesphere of air c.ur.u culture.

Fieid Mwordmont MNo. 724

Lure : Hahenial
A Soy maaie-wd I\‘BG:: culiurs with bacteriwm Me, 14
B Soy mzal + 2% raw suger < C. 25 u.I!/ YoRTO, 's“‘f" e:"r;::-uc_c with yeaet 15-2
for 1 wagle then evltussd with protorium Yo, 14 for 1 week.
C Soy mend + 2% pay; sugar + 0,37 anthroniiic acid pesformendad X wesk
end ewitured 1 1:2’3-“'3
D Soy mzal + 27 rav augar + 0029 Lndely poofursented 1 oucok and culituved

i1 wuselk.

2
REdtyo) e TR
A A 3—091 O
B 430225 905
c 25,92 32.9
5 2, 53 o2
LSh 59 10, 57 21,2

0y

Not only did tho anthvanilic ocid and irndole vssuli in wuch poorar
catehas, uh the pr ei‘cmwtgt-ron way hove depresssed the catch in the sop
meal although the difforence hers iz uob s:lgnii’ic:m- Avparently nsither
of thase materisls can be ussd as a chomical precuvses of tha protoinaceous
avtractants.

Since owr suy wacl lures ave prepevcd 1:;,* eulturing at I0% coy weal with
dilubicn to 1P just before emposing in whe fieald, an oxcallsnt Ou}"(‘)"u""._!. vy
is off ersd for ccembining the fe 13 ra osteinacsous Lypes of lure.
K .',.'.\fw '.rfn cach

ekl Pl
[N o
ROFE ¥ ‘

6 wan
cees h
dilulics

oo s x e
GUSTLE C.

ecidad vo try saveval, vays of
::c, maod was cultwed §
with stendard ferrsnting lavo.

thieso wmizvuras.

- tJ (0 Qx

N
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Field Exmeriment No, '75

Standard.

Soy weal~-l wack culturs wilh bacwv' -v:n Ho., 4.

Soy meal diluted with 1 weolk old gtondnrd lure., Mmesed immedlately
after @ilubicn.

Qg b

after dilubion,
Sy n"'al diluted with
wack befere exsno

by Soy x2al diluated with 1 usel: old ghondord Inve, Muiure was held
one wveek tefvre crposing.
Faan Fex cont of
Lwre CETS sty 1@=\rd 1[ean
4".1 2’——.' £3- 83 ' [ ‘3
B 9';’ Ud '—'\h /
c 28, 50 130.6
D 20,83 136.6
18D 5% 12.43 56,9
Field Beocrirant o, 76
Inre, : Habevisl
A Standard.
B Soy meal---l wegk culture with b
C 8o meal diluted with 16-howr o Trposed dw ‘.:ncl'ntﬂy
D

avdnvd Ives Mwrtvre oo hold for
n'a atle b welia St LANEUR W 09o.a %

1Sh 5% 1448

Ingbead of resuliing in an addizion of atbractanba, the addition of
ferrenting lura to the protsirs 050'{’-) love rosudibad iv all ceo

2ges in reducing
the attractiveacss of the mixbturs te approximntely that cf the fermonting
lure. ‘foparently the probaiuacesus Tuve gbtvactanbs are d‘»astmyed ..,r the
yeast in the formenting lure, This
atiractants sither Tevasntalbls cart
in a form available to the weast.
would Ieave foreentable ca ebaa;»“ :
sariisy work thet thia hactordwm v
and thereby produce less a".;’ur:cte.: e
therefora, indleute ithat tho preicivaccous Iwns a
nitregen convaining conpords,

et
rca:r.r.z.np mtrogsn
.}.u:u e, 12
know from
to the colivy
GapuR u}a_m s
53 are probadly
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Figure 9.
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Olfactonsicy Seraaning Taais

A new techrique of olfactometsry tosbing ua:; developed follouing

suggestion by Dr. Haller with the erd in view of considerably spmd.?.m up
our screening tests in order that we might test a large pumber of & series
coded compounds which we havs recoived for tosking an ingacticides. A
wheel was constructed (Sse figure 10) to vhich six pz.\.ces ‘of paper 6 inches
by 14 inches may be atiached, Thesa pepers ava clauped in a vertical
position with the long axis horizontal on ezch of gix sides of a hexagon
with sides 17 irches long, and are supporied in such a way that only the
borders of ths papsrs come in contact with the wheel, On the cemter of each
paper shkeet is pleced 1/2 cubic centimgier of a teon per esnt solutlon of

the materiel to bo tested in a volatile solvent. Wanocn possible, ecetone is
used as the solvent, ctheruiss ccn-rl ether, ethyl aloohol, benszene, poitrolsun
ether, or water is vsed. The 1/2 ce. por c,}.o‘z spreads out inbo a spob about
2 inches in diamoter and the solwent is ollowad to evaporate before the
sheet is placed im the olfactomebor, - Six muiorials nre tested ab & Uine.
Draluation ia made by wisual obssyvation off tas w“‘-.,., sIuntored ehoub the
spot atter 15 minutes to 1/2 hour in ihe olfactormicr Lo affcxt is made

to malke actual counts of ;J..-.eh

i s\)e

Y

Ts wes fCL.Jl hat we covld read lewela of
attrectivenss é;?.sp.‘»..z‘.y-:-:f. o m=athyl Gusing T n3lio ond cuch 1o
lovel otlrecianis gu gos ehia .mac‘l
ye dscided to &va:.?.d il
guch a5 is d:;_sn"wyad b
oil Jovel ty A4, and i
indicated as .

'u‘ l.4

It uas found by testing materinls alr ,or.'; sheun by oxdinary olfuctometer
trap tests to have no sax apecific abtivecticn that these wmabterials generally
appearsd to be mle c..ttracu acts Ly the snct mothed of Ussiinge Variation of
the king of poper used or the solvent did nob cfxanga twa :it vaticn. Observo-
tion of the tests while in prezress iead o the conclusicn thab, unile
Pemales vere ialwially attracted to thesa r"bﬂr.m.-_s, tho :L?le Y2EpPCNSo was
faster and thet vhen the 1y populntion on o zpob bscame ot all donpe, the
Pemales tended to leave, nor would Tomles a.b'“n.u.,t to enter e crawd o:. males.
We therefore came to the conclusion that this type of test could tell us

nothing about ser gpecii .Lc..by of anbractentt
test enables us to test ten Limes oo nmuy ma
v rg"('\? WA

Beousver, siace this {'.yns of
vlals .:" a duy a5 doss the trap

ing cines it will ollouw
% Ay mober a.L

A - - -
i G ‘L'..‘...:’“:,’ Qua WGT Bl

type. 1t was decided o use it 10'-
us o eliminate aboub 905 of mat &
that shous 'c:tre.:: Livanage by chis L

F4) e 3 ass . ot o JOTTE I .o oyt \
tive olfactomeber techulgne woing wrons and g ogEnocounds T BLrCnE
- - ‘- 3 -y “ L "~ o
attrzeiaant that =i gl*" » Gigeorersd Lo would

bs extremsly veluabls,

Jeos ach enable uo to
31 ._.Mh EE s Jovnd oLn Shad o thio o
tesn nebhed haz. The comi
s:'w:ﬂy nothe opot reteed than in
Soen :: concmabration on the spot

o would cr.::x-mgaﬁ in o ring cbond
> £liose T gzrading owr tosta this
effect is noted with the et Sxas oo noistion MACY inmdlicates thet
the muer~L wag auurac'o*va snezd by a ping of flieg arcund tho spod,

3 o
b

1

e
L1

Auothor Gisndvrantage oi‘ y
detect z'epsl}':'ltcn Howsver,
not have %the concan hZ'O'u..(L el s RV
centration gradient m. in ofF nueh nom
the trep m '...h.c:i ent ih w i
itself rezehed a rxeopallsut

the .,poo, leaving the .anot
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A decisive advantags of the spo'r. method for screening the "E" geries
of compounds is the extremely small gquanbtity of materisl necessary for such
a test, One-bonth of a gram ig a suffificient queatity of materizl.
Generally the amount of "E" geries materials available for all Yypes of
teats was abou‘t 1 gram, -

813 of the compounds, which we fourd to be attractive by guentitative
oifactometer teshs, wers retested by the spot methode In :z::my casey the
spot method 414 mot indicate any etitraction, I chould be remenbered,
howevar, that nope of these m‘t*‘*an“is with the excepbion of “-"i‘" 71 eugenol,
o3l of eitronslla, cicosyl aldshyds, and castcreum have ghoved a level of
atiractlicon anyuhers neer as high as Lhﬂ of the staudard Iura. Algo, soms
of the materials tested wsre uvndoubledly tou «4.“.-“11,, to persist throughout

~

the duratlon of the test as wat .L;"J.;cr:'. :J 7 papid @lsappearvancs of the spots.

Table 18 presents the resulis of gpot olfa taste on moterials
already ehown to be somewhab attractive by ol quentitative teats
or by field tests. Table 19 prosents resulis v oic chemicale and
esgential oils not hitherto tegted: ’able 20 1 sm.tts with the L7
series of coded compounds, Resgulis sre given . dorgalis and

C. capilata. Since the populaticn oi' G eond at:z }.ucs md congiderably
due to irrsgular supply, feilure to show a response by this fly may nob

always be dus to failure to atlract. 4L no tine during the pericd coverad
by the spot testa was the populaticn level of D. gucurbiiss high enough to

LA

giva o test for this fly.

It can readil Ly be sosn that 1 he spot method of tasiing has a much
lower pensitiviiy for abbractents than does the 'mntu.aJ._':: mothod. OFf
97 meterinls shown by other tﬂer-“,- to be ettrgetive to D dorselis, 78 showed
no attraction by the arou method and cnly 19 chowed s ¢ Q.J‘:-:w,h tive, However,
of the 78 cowpounds showing no m".;z*::c‘u ion by gpob vest, nons of them can be
said to be movre than o md ld gtiractant, excent for T rhibalate, Several
spet tests wvere mads with this cong 0¥ o rasponsa,
In spite or thege resulis we holisve g prowise as g
practical abtractant will sbow up 2o ¢

Of 205 "E" geries compounds scrac:
abttractive to D. dorgnlis and Yo i
high lovel of attractivenssi. AI?."-
oils wore screonod of which 32 we i a1 G
coniteta. The methoed has "tne:':u ors served to eliminate atoub £7% of the
meterials tested as not having onough ablractions to warrant further investi-
gation. The materdals which hm-r‘m atbtraction will, of couwrse, need further
study by quantitative olfuctometsr muthode and poseibly figld tesbs,

Follcwing i@ a 1llst of the "L¥ compounds found abtractive, giving their
chomical names.

Ho. Ters ' Atdractive to
3107 Lw(o—chlorobsnzoy") norpholine D. dorzalis
2108 1~{g~chlorobes umﬂ.) o5 rerm'?no u
3614, Fhenol, o-phonyle, acoba R

3655 Acatylaalicylic acid, La‘ta; sher u



R

o, . Name Attractive to
3656 Phenol, 2,4,6-trichloro~, acetate - C. capibata
366/ Acetenlilide, g-phenyl- D. dorsalis
367 Propionanilide, g~phenyl- "
3681 o~Propionotoluidide, 5-chlorc- ®
3684 Propionanilide, Nemethyl u
3770 - Bengenesulforamide, p-chlore~N, -dimsthyd C. capitata
3771 Bongenesulforamide, p~chlorc«N-abhyl D. dorpalis

Quantitative Olfasiomweiar Tests

Rogultes of this typs of test vhe."‘ in trs uga
are veportad in tabls 21, Twelve meb ia.x.s *eva "oasted wid
£lies. For D, dorgalis 6 autractanus, 4, obme ,
no effect wers found, For 0. capitata, 4 ..f!,.cacc.u 3, 1L en?:@ncer,
sepellents, 4 obscurants, and 3 materials hoviang no effe
D. gucurbites thore were 3 attractents, 1 eshancer, 5 obs ,u:cants, and 3
naterials with no effect. S

ligscellaneoug Olfactomstor Teutg

A test was made with the soy msal Iure to determine the effect of pre-
formentation with yeast No. i5-2, These wore the came lures as wers used in
Field Experimsnt 67, , .

0XLacinigter, Tost 27

4 Stendard lure,
B Boy meal-~1 weok culinr
c Soy msal - Troferrenied with yosat 15-2
D Soy meal + 4 g/l. (1) 0y, proformanted vith yeast 15-2:
Par cant of sitondard acun
D. dopgelic C. gopiboin D. cuenzbitag
{are . Both . Both Both
s SeXos 2 52388 * B2X08
A 100.0 ic0.0 00,0 ich 0 ace. o 100,0
B 34090 1123(- i )D/o 3 ':j f- ’K'-’,Uo 5 976‘&7
G 88,7 613.4 50L.8 370.0 1252.6 1000.0
D 4&2?7 T a/:, fc{;da:v 50500 1572::6 132090
LSD 5% 186.,6 | 182,54 | 17£.6 | 309.3 | 500.1 327.9
¥ean catch
in standard 38.3 54,7 7.3 20,0 &;3 20,0

There vers no significant gains Gue to profo: aticn eivher with or

oxmEnt
without diarmoniom phogphato un.mb rosult agrees W "1.3.
the field expsriwent,

Taires from Field Exporiment 68 wers %osisd ip the
279,

7ith the »osullis of

olfactometer in Tesht
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Table 18,-~01lfactomater spot tesbs of materials suom to bo attractive by
quantitative olfacticueter tosts or bty fieid tests.

Resconse

Vatorial D. doregalis C. capitata

Mathyl eugenol ‘ AAA
011 of citronslia

Disthyl phthalate

Acetic acid

Amyl beonzoete

Bsnzyl alcohel

Ayl cinnsmic gldehyde

Amyl salicylate

isc=Amyl salicylate

Anisyl alcohol

Aurantiol

p-Mathyl tetrahydroguinoline
Furfursl ’

Furfuryl alechol
Vanillin ]
Ethyl vaniilin
Coumarin
Bsnzylideneo ascstone
Bomnyl acatate
neButyl lactats
n~Buiyl oxalate
iso~Butyl phenylacetata
Butyl proplonats .
n=Butyl salicylatie
n-Butyl tartrats
iso-Butyraldehyds
n=Butyric acid
isc-Butyric acid

Carbon tetrachloride
Castoreum .
Civet (artificial)
Cholestexol

Cotyl aleonrol

Cinnamyl propionate :
Cyclamen gldshyde \
Cyclohexyl cinnamate

Cyclohexyl phewylacebate

Diethylacetic acid

Diethyl malonate

Diethyl glycol

Digiycol laurate S

Dimsthyl anthraniliate

Eicoayl aldshyde

Bthaunol amine

Bthyl anisats

Bugencl allyl sther

isc-Bugenol ellyl ether

Ethyl deogylate

2thyl lactate

-

OC’JO.’-:'OQOOOOO-DPOOOOOOOOOOOOO%F'?#OQOOOOOQOO’OQE
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Table 18 (conttd)
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Rogoonse
Material D. dorsalis C. capitata
Ethyl oxalate
Ethyl ozyhydrats

Ethyl suceinate
Ethyl butyl melonate
Ethyl cinnemate
Formic acid

Glyoxal

Guigc wood acetate
Heptadecyl aldehyde
n--Hexgldehyde
Hydroxyacetal
Hydroxycitronollal

Hydrogyeitronellal dimethyl acetgl

3=Indole scetic acid

Lactic acid

Linalyl butyrate

Linalyl formats

Meta home menthyl selicylate

Hathyl alcchol

Mothyl amyl letons

Mathyl anisate

Mothyl naphthyl ketone

Methyl nonyl acetaldehyde

HMethyl nomyl ketone

Mothyl propionate

_ Mothyl iso-propyl ketone
Magk ambrette

Musk leetone

Musk xylol

Octyl alcohol

0il of Bay

0il of Clove

0il of grapefruit

0il of mzce

Phonyl acetaldehyde

Pivalic acid

Proploniec acid

Pyruvic sldehyde

Salicylic z)dohyde

Terpinyl acetate

Trimathylens g,.;srcol

Myl formate

Urdsoylenic elwhyda

isc-Vsleric acid

n-Valeric acid

tort. ~dnyl alechol

pri-igo-Amyl alscchol

act-Valeric acid

Turpertine

o=

o .
?‘-'OOOODC)C)OC)OOOOO%QggOOOOOOQOOGPOOQ% DCO0QOFrOCOOFOOK
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Teble 19,--01lfzcbomster apot tests of aromatic chemicals and oils unct hitherto
testved,

- R response.
Haterial ‘ L. dersaiis Ge ca

E‘.
che
]

Acetyl choline chloride
Benzoyl choline chloride
Choline chloride

Hscholyl chloride

Dibutyl phthalate

Diamyl pnthalate

Mathyl heptenone

Fhenyl acetaldehyda dimethyl acsial
Fhenylacotic acid

Fhenyl benzcate

Phenylethyl acetate
Fhanyiathyl aleohol
Phanylethyl utyrate
Pheoylethrl ige-hutyirats
Phenylethyl cinnamate
Freuylethyl dimethyl carbinol
Fhenylethyl dimothyl carbinyl acsiate
Phenylethyl dimethyl cerbingl isc~butyrate
Phenylethyl formate
Phenylethyl methyl ethyl carbinol
Phexylethyl phenylacetate
Phenylethyl propionate
Phenylethyl salicylate
Phenylethyl valerianaie .
Phenylpropyl scetatae
Phenylpropyl alechol
Phonylpropyl aldehyde
Piperitone

Piperoarl

Piperoncne

Propyl zcebal

Prouyl acetate

Propyl propionsie

. Roseacsbal

Roge crystals

Rose sthone

Safrol

igo-~-Sairol

Santalol

Santelyl phsuylacoteie
Styrolyl scetbate

Styrolyl alconol

Terpireol

Terpineoline

Terpanyl propionate

Thymol

Tolyl scotate

OEOO00000Q0CCOoOOO0CO0OOOMONOO0C0O
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Tgble 19 (conitd)

Regpoude

Haterial

=
{s?

!
!

L
(o]
[ ]

raElis

ok il

Trirestin
Vetivorol
Vetiveryl acebate
Yars yara
Vanilledeur
Hydrovan
Tonltarone
Banzoic zcid
Citric acid
Ethylene diamine
E'bl'rvl nitrate
aoaﬁaphthol
Linoleie acid
Triethanolamine

'BOOOOOP%DOOOO

011 of selwmond {(bitter)

0il of Balsam (Pezru)

0il of Amyris Balsamifera
01l of Bay Laurel Isaves
0il of Bois do Roge (Brasil)
011l of Cade

0il of Calamus

0il of Canz

0il of Garm.a.]

0il of Colery Seed

01l of Cinnamon

0i1 of Clavy Snge

0il o Copaiba

01l of Corianlor

0il of Cubeh

0il of Cajeprvi

0il of Elemi

0il of Estragon

0il of Fir Heedle

01l of Guisec Wood

0il of Geranim Rose (Turlish)
0il of Lavandia

0il of Iemomn ""ass (n=ztive)
031 of Linmalol (Mexican ez, sced)
0il of Lovags

011 of Manrdarin

0il of Nutmeg

011 of Ocotea Cymbarum

01l of Olibanum

0il of Opopznmy

0ii of Crange (Bitier)

0il of Criganum

0il of Patchouly

POPOOQ OO0

(2
[ o

-
-y
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Table 19 (concluded)

011 of Turpentine
011 of Vetivert
01l of Vinitergreon
0i1 of Ylang Yieng

Rsspenge
Material : D, doraalis C. cenitata

0il of Pennyroyal 0 0
01l of Patligrain - 0 0
Gil of Pimento Perries (031 of Allspicc)t/ A 0
01l of Pine Ueodl 0 0
0il of Rose llove 0 0
011 of Roserary A 0
011 of Rue 0 0
0il of Sassafvap ~ AAG 0
0il of Sage Dalmatien ' 8] 0
0il of Sandalwood 0 0
0il of Spoarmint 0 0
011 of Spruce Needle 0 0
0il of Styrex ¢ Y
011 of Suset Birch 0 0
0il of Tancy 0 0
01l of Tar A Q
0i1 of Thyrme 0 0

(8 0

] 0

0 - 0

a4 0

1/ Contains metlyl eugencl.
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Table 20.;»01factometer gpot tests of ceded compounds of the TE" series.

N Responge ’_n j | Response |
Mumber | D, dorsails | G. capitote Number | D. dorsalis | C. copitets
E-1248 0 4] || B-3146 - 0 0
3041 4] 0 - 3154 0 0
3046 0 0 3155 0 0
3047 0 0 3156 0 0
3048 0 0 3158 0 0
3053 0 0 3187 0 "0
3054 (0] 0 31488 0 0
3055 0 0 3189 c 0
3056 0 0 3150 9] 0
3057 v} 0 3162 0 0
3058 0 0 3227 .. 0 0
3072 ¢ 0 3230 0 0
3074 0 0 2231 ¢ 0
3075 v 0 3520 0 o
3076 0 0o 3521 0 0
3086 ) o 3522 0 0
3102 0 0 3523 G 0
3104 0 0 3524 0 0
3105 0 0 3525 0 0
3106 0 0 3526 0 0
3107 A 0 3527 0 0
3108 A 0 3528 0 0
3109 0 0 3529 0 0
3110 0 o 3540 0 0
3111 0 0 3541 0 0
3112 0 0 3542 0 0
3113 0 0 2543 0 0
3116 0 0 3545 0 0
3117 0 - 0 55350 0 s
3118 0 0 3551 0 0
3119 o . c 3553 0 .0
3121 0 o 3555 0 0
3123 0 0 3556 0 0
3124 0 0 2559 0 ]
3125 o) G 3560 G 0
3126 0 Q 3547, 0 0
3131 0 o 33563 0 0
3132 c c’ 3564 0 0
3333 0 0 3545 G 0
3134 0 0] 3586 o] 0
3135 0 o} 3567 0 o}
3136 0 0 3568 o o
3137 v} 0 3569 0 0
3138 0 o 3571 0 0
3139 0 0 3572 0 0
3140 0 0 3577 0 0
313 0 0 3579 0 o}
312 0 0 35€0 0 0
3143 0 o] 3581 0 o
3144 0 0 3532 0 o
3145 0 c | 3582 0 0

(contd)



Table 20 (cont’d)

Hunber

i
joN
(o]
]
0]
E,J
]

U, capitata Tmber

Rasponss

[
0)

g

5

E-3584,
3585
3587
3588
3589
3590
3591
3592
3597
3598

:&»OQOOOQO?:-OOOOODOQOOOOOQOO'QO‘OOOOOOObOOOOO'QOQO.QOOOOOOOO H

O'OOOOOO’&-OOOOOOOQOOGOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOO

B-3665
3666
3667
3668
3669
3670
3671
3672
3674
3675
3677
3678
3679
3680
3681
3682
3683
3684,
-3639
3690
3691
3702
2768
3770
3771
2772
ATE3
%74
375
3776
3T
3780
3781
3784
3785
3786
3788
3789

3791
3792
3193
3795
3796
3797
SELE
3863
3362
3855
3567
5865
3669

3790

N ‘ . 5> . )
QOOOOOOOOOOOOOOOOOOOOOOOOOOO?DQOOOOOOOOPO?I"OOOQODQOOOOO

3
. ) . 8
'00000DOOC}OOOOOOOQQOOOOOOOOOOOPOOOOOOOOOOOOQOOOQOQOQQO ig‘

{contid)



Table 20 {concluded)

Rosponse Resvonge

Number | D. dorsalis | C. capitata Humbey | D. dorsalis | C. capitats
E-3870 0 0 || 23920 0 0
388 0 0 3921. 0 ¢
3887 0 ¢ 3922 0 0
3892 0 0 3935 0 0
3894 0 0 3961 0 0
3913 0 0 3597 0 0
3914 0 0 4000 0 0
3915 0 0 4001 0 0
0 0

4002

s -
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Table 21,—=Quantitative Olfactompter Sersening Teste.

Haeun doyye

-',r

Water Standard
Indicos Iean ndiecsy Mean
Conic, ‘Both | water Both | water
Material e 5 gexosn| caten || $8 | sexos | catch
Attragtents
Dimethyl phol’ﬂ Q.1 6.0 2.7 13.0 1.8 2.0 | 186.7
Di-n--propyl phi uha..a e C.1 5.5 6.0 13.0 1.7 1.7 | 186.7
Di-igo-propyl phihalate 0,1 8.0 | 5.5 13,0 1.8 1.6 | 186.7
Octyl butyrate 0.1 Lo 3es 3.0 0.8 0.8 | 1847
Octyl igo-bubyrate 0.1 5e5 4ol 3.0 0,9 0.3 | 184.7
Oc'byl ph@ml&ca"ﬁa'iiﬁ 01 l -~ 60 0 1» D 0# f.’p Oe 4. 390 3
Erhancers
Rone
Repellents
None
Obscurants .
Nitmbanzem Oo 1 - e 30 0 0‘ O.’,', . Oo 03 18-5;9 7
Octyl erctonylacotate 0.1 - - 1.0 [ 0s6°) 0.7 | 39.3
Octyl formate 0.1 ~ - 1.0 0.2 0:2° 1 39.3
Octyl phaxyls catate 0 - €. 0 20 | 0.4 0.4 3%.3
!
iﬁ:’_:;"..q_f.gﬁ'.h. .
Osnanthic acid 0,1 - 2.0 - - 64,0
Pelargol 0.1 - - 2,0 - - &4,0
Phencxyethyl, 1sc»-L..u,, Foxd 0,1 - 9,0 - - 64,0
Gopadiia ampiinds
Abtractants
Dimethyl phthalate c.1 1.7 Y4 3%, 0 C.7 0.8 | 127,7
Di=igc-propyl phithalaie 0.1 | 1.9 3.9 3 fe 0,7 0.8 | 1377
Octyl butmte 0.1 1.8 1.7 2.0 bt bl 343, 0
Pel&l'gol Oo 1 Laed 2- 5 96- 7 09 7 3.0 6 4307
Genanthic acld o1 | - - 9.7 ! - | 23| 437
Rarellontp '
Ritrobenzens Gl .2 C.3 0.3 0.35] 0.24) 343.0
Phenoxysthyl isc~butyravs Q. 0,3 G5 S.'7 - - £3.7
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Table 21 {contld), Cerabitis capitata, cont'd.

Water Stardard

|_Inlices | ¥ean Yoan
' Cone, Both { water water
Material % 22 | ssxes | cateh cateh
. Obsc tg
D.‘I.ma‘&hyl phthala:he C.1 1.7 1,7 3%.0 0.7 0.8 1270 7
Di-iso-propyl phthalate 0.1 | 1.9 1.2 | 37.0 0.7 0.8 | 127.7
Di-nepropyl phthalate 0.1 - - 37.0 || 0,8 | 0.8 | 1277
Octyl isowbutyrate ' 0.1 w o 40,3 0.7 0.8 | 343.0
o_Effaect
Octyl crotonylacetate © 0.1 - v 7.7 o - 59.0
Ocﬁyl f Ormte Oo 1 el and 7& =¢7 hand had 590 0
Octyl phenylacetate ‘ 0.1 - - 7.7 - - 59,0
Lagis cugiundlng
. Attractants
Di-iso-propyl phihalete o1 [2s05 ) 13 50 || 16| 17| 26.2|
Octyl h\l’i)yra'ﬁe 0' 1 30- z’, 3‘& 6 S‘:u O bl - ) 73o 7
Pelal"gol = Oh l b 20 S 5«-13 had Lot 860 0
Enbhancers
Octyl phenylacetete 0.1 - - 3.7 || 20 ] 2.0 91,0
| Hepellents
Nons
Obneurants
Dimethyl phthalate 0L | - 50 || = | 0,61 26,7
Nitrobenzene . : 0.1 b - 5.0 0,03 0,02 73.7
Octyl formate 0.1 - - 3.7 || %21 0.2 91.0
Osnapthic acid C.1 o - 5.3 I 0,3 | 0.4 | 86,0
Fhenczyethyl isc-butyrate 0.1 - - 5.3 || 0ed | Oudh | 86,0
Ho Effect |
Oetyl crotonylacetate C.1 - - 3.7 - - 91.0
" | Dien~propyl phithalate 0.1 - - 2.0 - - 28,7
Octyl iso-butyrate 0.1 - - .0 - - 73."7
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Qlfactometer Teet, 279

turs Matenial
A Standard luora,
B Soy mesal-w]l week culturs, .
c Soy flour--1 wask cultire,
D Soy meal—~l week culbtuve packed for shipping and held 1 woelk.
Por cent of stendard msm_
D. dorsalig |  C. capitata D. gucurbites
Lure Both Both | ' Both
2 gon6s 29 BeXOS £ £0ROS
A 1000'0 1000 0 1000 0 1000 0 1000 0 1000 0
B 477.8 54043 300,0 245.5 2525,1 || 1716.7
c 441.0 550.7 300.0 318.2 2870,0 1652,2
D 357.8 £33.3 314.3 300.0 2016,3 1222,9
LSD 5% 82.1 100.4 270: 4 159.9 623, 7 807.2
Soan ey | 37 | 80 | 23| 37| a7 | 103
To significant difference wzs found bsiween soy flour and soy m2al which
agress with fielid results. The poorsy rerulis uith the soy meel packed for

ghipping found here with D. Qovsalis did nod cecur in the field.
Yzves from Finld Eeperiment 67 wore teszbed in olfacionster test 260.

Nlfastonatay Tash 280

A Standard Iuxre
B . Standard luve plus 1% casiorsum
c Soy meale=l week cuiltura.
D Soy meal pilug 1% castorcum
For conb of atandard msan
{ D. éoreails C. capitata
Booh : Bota |
Ture £ sexres £ 56Xes
A 100,0 100,0 100,06 100.0
B s 213.3 205.8 45,8 0.1
] 135,06 145.1 371.0 380.6
D 2072 203.6 123.6 | 198.1
LSD 5‘;&'1 ! 71n 8 (:k?-u 7 f’L-ng 356 5
Mean eatceh : o -
in shandaprd 60,0 102, 25.7 5.6
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There were nob enough C. capiiata in the olfactomoter cage at thls time
to give a test. No significant gains wers found for castorsum used with ths
soy neal lure for D. dorsallg which is in agreement with field results. The
gain for castorsum used with the Standard Imre with D, dorsalis was not
Pound in the field. There was & significant depression with D. cucurbilas
for castoreum both with the Standard and the soy meal lures. IField catches
of D. cucurbliige were too smsll to ensble us vo check this resuls in the
field, :

Our bacterium No. 14, which is used in preparation of proteinacsous

~ lures and which was isolated from o mumber of baeieriel strains obitained in

the field from proteinaceous lure traps showing a nigh attrectiveness, vas
submitted to Profsssor 0. A, Bushnell of the University of Hswail Bacteri-
ology Department for identification, Ee reports that the orgenism is a
Proteus, probably Protsus yulzeris. He is meking additlonal tesie 4o cone
fizm ths species,





