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It is indeed o pleosure to be here todoy to tell you obout our currenf reseorch studies

orr the control of insects thot oitock dried fruiis qnd stored tree nuts - through the use of protectonts.

A brief review of the word 'r protectoni " qhould be mode before the octuol presentotion

of th is progress report.

The oppl icot ion of  chemicols and inert  moter ic ls io commodi i ies -  to preserve them,

ond to prevent domoge, begon severol yeors ogo, Mony noticeoble thing such os sowdust, lime,

ond shellqc were opplied to lhe ouier surfoces of commodifies to protect them from the elemenis,

ond from rodenis, ond insecis. Mony of these opplicotions did nof enhonce the oppeoronce of ihe

commodity, Progress from ihese unsightly ireqfmenls to newer, somelimes invisible, chemicols -

known os inseci ic ides, fungicides, ond rodent ic ides, wos foir ly ropid,  ond the publ ic begon using

fhese preventive proctices oround fhe home ond gorden with consideroble vigor. lt seemed thot

cn ounce of prevent ion wos, indeed, worth o pound of cure.

This wos true for q number of yeors, until someone sioted thqt too much preveniion

could ccuse considercble problems. At the present t ime we f ind ourselves bombqrded wi ih c loims

support ing, qnd olso dis iort ing, these protect ive cppl icot ions.

We do not know iust when the use of the term 'rprotectont" os o meons of insect

conlrol come into being. I do feel thqt the use of the word goined consideroble populority ofter

the term " insect ic ide" become one of contominot ion. This,  to me, is not o foir  imoge of ei ther

term, The use of insect ic ides to el iminote insects f rom the home ond gorden wos on occeptoble

proct ice unt i l  b i rds,  f ish,  plont l i fe,  ond other things decl ined, ond the decl ine wos blomed on

insect ic ides. The publ ic then quickly reocfed by reieci ing the l iberol  use of them. A subst i tufe

wos needed in o hurry ond i t  wqs oi  th is t ime I  th ink thct  the use of the word "protectont"  reol ly

become pupulor.  -  l8 -
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According to Webster's dictionory - on insecticide is "ony substonce used to kill

insects".  A "prolectonf "  is o protect ing ogeni.  This lot fer def in i t ion, lo me, is on inodequoie

definition ond perhcps misused. l personolly love to ioss it into the clossificqtion of o "weosei word".

To qucie Poul Dougloss, the outhor of "Communicotion Through Reports": "A weqsel word is on insipid

phrose ploced in o sentence to ocquil fhe writer of ony responsibility for o stotement. " lt is "on

oi tempi to wiggle out of  o posi t ion of  occountqbi l i ty for on observof ion, conclusion, inference, or

prediction". Perhops the word doesnrt deserve this clossificotion, but I feel it hos digressed o greot

deol from its eqrlier intended mesning. My fellow workers ot the Fresno lqb do not ogree with me,

but I don't require this - ond I trust thot they, in turn, do not demond it of me,

In our own Bronch there is consideroble history on the use of protectonts. When the

word wos first used in our Bronch, I think ir wos meont to serve qs o term to include both repellency

ond killing power. No one knew which force wos predominont, becouse both served ihe purpose of

protecting the product from insect domoge. The tobocco indusiry opplied pyrethrin dusts ond sproys,

to the outside of hogsheods of tobocco for proiection. The peonut industry used similor treqtments

os proiectonts. In the midwest, ihe groin industry hos been interested in the use of protectonis for

oi leqsi the post l0 to 12 yeors. Severol of these treotments showed greot promise, but mony of them

could not be used since o rel ioble method of chemicol  onolyses hod not been developed. In the cc,

of dusts, the formulotions were ob[ectionoble becquse of the 'bff-grodertclossificotion they gove to

the commodity.

With this os o bockground, I will now discuss the current work, which is The Use

of Molqthion Dust qnd Emulsifioble Concentrote Sproy os o PROTECTANT for Softshell Almonds

( inshel l ) ,  Roisins (Noturol  -  Thompson Seedless),  ond Engl ish Wolnuts ( inshel l ) .  Should these tests

give encouroging resul ts,  lqm sure thot next seoson's work wi l l  include Figs ond Prunes.

The obiective in this study is to determine under loborqtory condifions the effectiveness

of molothion os o protectont ogoinst insect infestotion when opplied direcfly to the ogriculturol

commodi iy.
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Molothion i :  kreing used in ih is s iud becouse of the work Curing the post few yecrs

on mo loih ion - t reote d rois in i toys. Here is on insect ic ide thot shows consideroble promise. l t  hos

ver/  low mommolion toxic i ly (unl ikely to be hqrmful  to mommols,  which includes us humonsj ond

is opproved os o treotment on row ogric,.rlturol products such os gropes,

In the rois in t roy work ihe sproying of  mqlcthion on rois ins ond rois in t roys gove

indicot ion thot oppreximotely 2 ppm of malofhion would proiect rois ins from insect oi tock whi le in

storoge for over one yeor.  In other words, insecfs fo. .ced tc feedon these rois ins qt  the endof the

l2*month sioroge per iod did not survive" On the bosis of  th is informot ion, the select ion of  the

three sproy dosoges wos mode" They ore os follows:

I  '  I  ppm: (Sl ight ly under ihe dosoge thot wos bel ieved needed io give protect ion)"

2. ?-Pp , (The dosoge thoi hqd protected roisins for I yeor, even when subiected

to heovy insect populotions),

3.  5 ppm: (An insuronce doscge -  over double thof which chemicol  onolyses hod

conf i rmed as needed io give cornplefe mortol i iy) .

The method of opplying insecticides hos olwoys been of greot concern to mony

reseorcLiers. Turntobles, oir brushes, dipping, ond other methods, hove been iried with vorying

degrees of success. The applicoior used in this study employed the tumbling effect, ond wos used

for the purpose of obtoining uni formi iy of  oppl icot icn.

At th is point  I  should l ike to take t ime fo show ond tel l  you how we mode the

oppl icof ions. Four gol lon- iors were treoted wi ih the desired omount of  dust ond/or sproy" ln the

cose of dust, these smoll viols contoined the omount used on 2 pounds of rqisins oi the three dosoges

of 5 pnm, l0 ppm, ond 20 ppm. In ihe sproys, the omount needed to cover fhe commodity wirh

omple coveroge wos determined io be l0 ml. .Of course, this omount remoined constont for eoch

ior treoted. Only the strength of the concentrote wos chonged to give the correct dosoge, The

dusf wcs poured on the iop loyer of the commodity, but in the sproys ihe liquid wos opplied by

meons of droining o l0 mi l l i leter pipette 's solut ion on the inner wol l  cf  the ior os i t  wos rototed.
_20_
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These iors were ihen fostened on fhe vorious poddles on fhe front qnd bock sides of the wheel . Wide

rubber bonds, cuf from inner fubes,.were used io fosten the ior to the spoke. Three bonds per ior

kepi  the ior in ploce with o mirr imum of movement.  The molor wos then turned on, ond o tumbl ing

oct ion took plcce once every revoluf ion. This speed wos 33 revolut ions per minute -  ond the diometer

of the wheel ossembly wos 27 inches. When rcis ins were used, the oct ion wos foir ly quiet  ond

toleroble.  Almonds increosed the noise somewhot,  ond wolnuts were downrighi  unbeqroble.  This

tumbl ing oct;on cont inued for l5 minuies,

The dosoges opplied in these fests differ from those intended. The molothion dusi

rotes were 5 ppm, I0 ppm, ond 20 ppm. These were oppl ied to olmonds, rois ins,  ond wolnuls,  The

sprcys opplied were l0 ppm, 20 ppm, ond 50 pprn. This wos ten times stronger thon intended, but

iurned oul  to be o rother intel l igent goof os you wi l l  leorn in my closing remorks.

I  thought you might be interested in the numben of iors of  eoch commodity involved.

Af monds -  were ploced in 2,100 quort  iors.  Three-hundred-ond-f i f fy iors were

exomined eoch month, less those thot no longer gqve protection ofter the first

month. The f i rst  month's exominqt ion required crqcking 22,000 to 27,000 olmonds

by hond. This moy noi  be on impressive f igure to you, but lknow severol  who

were certoinly impressed"

Roisins -  were ploced in 350 quort  iars" Eoch month exominot ions were mode,

qnd the rois ins reused, with the nuts we couldn' t  reuse them. In the treqt ing of

rq is ins  very  l i t t le  sound is  produced,  but  os  they tumble  there is  o  poss ib i l i ty  fhot

s t ick iness wi l l  deve lop ond reduce the un i formi ty  o f  the opp l icq t ion,  espec io l ly

in the sproy treofment "

Wof nuts -  were ploced. in 1,715 qucrt  iars.  Two-hundred-on&forty-f ive iors were

exomined eqch-month" less.those thqt no longer protected q.f ter the f i rst  month" There

isone odd i t iona l  po in t  concern ing the nuts  -  ond thqt  is  in  fhe crock ing.  Th is  w i l l

d i f fer f rom the almond test in thot o hommer qnd steel  wi l l  be needed to crqck the

nu ts  p rope r l y "  -  21
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The test insects used in ihis study were the Indion-meol moth, the merchont beetle,

ond the lorger cobinet beetle. With the Indion-meol moth ond merchont beetle we used three stoges

of development - the egg, the lorvo, ond the odult. The stoge of the dermestid used wos the odult.

Thus, o totol of seven differeni stoges of three insects wos used.

Perhops someone is wondering qbout the term "merchont beetle". lt wos our

intention to use the sow-toothed groin beetle os one of the test insects. When we sent specimens

of ihe beetles used in the test to Socromento for identificdtion we leorned thot they were merchont

beetles. This could be quite o stortling development. Even though these insects qre whot you might

coll firsi cousins, it could be possible thot one of them does not core for o diet of dried fruit. Perhops,

on the other hond, they both l ike dr ied frui t  -  but only one species is found in Col i fornio,  or Englond,

Germony -- or other country, or siofe. I'm sure you see the possibilities! Regordless of the beoring

this identificotion ond locoiion moy hove, these two insects identily should be confirmed, by

species ond locotion, here in the siotes - by on expert. A leoding systemotic entomologist here

in Col i fornio bel ieves thot the merchqnt beet le could eosi ly be o pest of  the dr ied frui t  industry,

ond thot the sqw-toothed groin beetle is confined to the groin ond ollied industries, Our Fresno

lob feels thot this ideo certoinly worronts o thorough investigotion.

The number of replicotions of the commodity, inseci species, ond treotments in

oll work in our Bronch, is five. The exposures used in this work were set up to follow the life

cycle of  the Indion-meol moth. This cycle in our loborotory is completed within 30 doys. This

meont thqf if we used the egg stoge, 30 doys loter we should find odults loying eggs. lf the

odults sioge wos used, 30 doys loter we could find fresh hotching pupoe ond if the moiure lorvo

stoge wos used, 30 doys loter we should find equolly lorge lorvo. With on exominotion period

of 30 doys used for the moth, no deviotion wos mode for the stoges.of .the merchont beetle ond

dermestid. There.hcrve been complicotions developing in severql insect stoges, but they mqy not

be ossocioted with the lengrth of the exposure period.
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Our exominat ions ore scheduled for l ,  2,  3,  6,  9,  ond l2 months of ter stort ing ihe

tests. The octual exominofions of the commodiiies ore deporiures from the stondords previously used.

For instonce, in the qlmonds ond wqlnuts the outer proiective shell must be removed in order to

exomine the inner nut meof,  shoking or screening won' t  work!  Rqisins con be exsmined by severol

meons: { l )  Dumping the contents into o f lot  pon. (2) Visuol ly,  whi le st i l l  in the iors.  (3) By

screening, in the cose of the ihree merchont beeile stoges qnd the dermestid beetle. Screening

is not o foolproof method for roisins, but does work in fhose somples where heovy populotions of

insects hqve survived or bui l t  up.

The initiol toxicity test wos needed io determine if o try would be mode for o residuol

l i fe srudy. There certoinly wos no use to go on i f  the i reotmeni fq i led to give ony ki l ls  the f i rst

month'  At th is &te,  we ore in the 4th month on the rois in ond olmond test,  ond immediotely

of ier th is meet ing we exomine the wolnuts for the f i rst  f ime.

I t  wos or iginol ly plonned for the commodi i ies to be held in o room ot q constonf

temperoture of  8@F ond o humidi ty of  50/" .  This is s i i l l  being used for the rois in work,  but not in

the olmond ond wolnut iests. The olmond processors informed us thot we were osking for trouble in

trying io hold the olmonds ot 80oF ond 50% relotive humidiiy for o l2-month period. Now, the

only t ime they wi l l  be under those condit ions wi l l  be when they ore being exposed to insects.

The reploc*meni repl icot ions wi l l  remoin under 600F sforoge condit ions unt i l  their  t ime for infesfot ion

with insecis comes due. This chonge in plons wos necessory in order to keep the nuis in o non-roncid

condi i ion'  Also, the high humidi ty wos rois ing fhe moisture content io the point  where vqr ious

molds, or structurol breokdowns, might occur.

l - {ere ore some indicot ions of  th ings we've leqrned so for  -

Thot  merchont  beet le  eggs ore eosier  to  k i l l  thon the lorvoe or  odul ts .

Thof  fhe two lower sproy t reotments ore not  g iv ing protect ion.  Now we hove to

f  ind out  the percentoge of  the dosoge thot  we oppl ied to the commodi t ies.  How

ef f i c ien t  wos  our  opp l i co to r?

l .

2.
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3. Thoi these sproys, intended os I ppm sproy ond 2 ppm sproy cpplied in these

tests hove foiled to protect the commodity for ony length of lime, but these ore

ociuolly I0 ppm ond 20 ppm sproys.

4. The only sFroy to give residuol life seems to be the 50 pprn. This is l0 times

over the iniended high dosdge of 5 ppm.

5. Thor the moture lorvoe stoge of the lndion-meol moth ore much too unpredictoble

to use os o test insect. Perhops the roising of lorvoe on the host commodity will

solve this problem.

6. A tongent study - The Toste Ponel Studies being conducted qt Dqvis under Dr. Miller's

supervision hove storted ond the first phose, 30 doys ofter treoiment hos reveoled no

odors or off-flovor. This certoinly is encouroging,

7. The reolly importont role of the untreoted or "controls", ln order to hqve on ideol

tesi you wqnt the controls to reolly thrive on the diet of the commodity you've

ploced them on. Moy this olwoys toke ploce in our future tests.

###

(June 15, 1964)
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