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On various occosions since I begon my work ot Fresno, I hove heqrd requesis for resesrch fo
develop insect-resistsnt pockoges. This usuolly occurs immediotely ofter some processor hos hqd o
lorge number of infested pockoges returned to him. We were wondering if it wos necessory to hove ony
infested pockoges returned. Consideroble reseorch hqd been done, ond o greot deol occomplished in
developing moisture bqrrier ond vopor borrier pockoges for dried fruiis ond tree nuts. Wosn,l it time
thot we become more octive in the developmenf of more insect-resistont pockoges ? We fhoughi thot ii
wos t ime, so in 1965 we begon our prel iminory studies. I  would l ike to discuss the resul fs of  th is work
ond our future plons with you fodoy.

From the very slort, our work hos been divided into 2 sections. One pori consists of o suryey
ond test ing of  pockoges present ly in use, ond the oiher is development of  new pockoging, The or iginol
intentions of the survey segmeni of the proiect consisted of interviewing oll pockers of dried fru its ond
tree nuts to deiermine the rype pockoges now being used. To dote, we hove interviewed 13 pockers"
mostly from the rqisin industry, bui some ore from the prune industry,r ond oiher dried fruit pockers.
Al though rhis is only o smol l  port ion of  the pockers,  the pockoges thot these people ore using ore ol l
very s imi lor,  ond we doubt thot our cont inuing survey of  the industry wi l l  reveol ony porf  iculor ly di f ferent
type of pockoge being used.

The testing progrdm was olso siorted in 1965, An exposure room wos built. This is o 12 ft.
by 12 ft" room kept qt o consrqnf temperoture of 8Op F. ond o relotive humidity of 4o-5}o/o. We hove
releosed in this room lorge numbers of insecfs thot ottock dried fru its. Most of the insecfs ore of the
invoder type, meoning they do little chewing to get info o pockoge. They prefer to enter through
the seol or other smoll openings. other reseorchers hove stoted thof more than 7 So/oof infestqtions in
pockoges ore o result of insect invosion, Insecis of this type in lhe room include Indiqn-meol moth"
scw-toothed, ond merchont groin beei les,  red f lour beet le,  ond confused f lour beet le" We olso hove
odded 2 spec ies of dermestid beetles, which ore colled penetrotors ond ore copoble of chewing info
mony type pockoges. Our future plons col l  for  odding onother room, ond then we wi l l  seporote rhe
penetroiors from the invoders,

At the present time, we hove tesfed or ore in the process of testing some 941 pockoges, These
include I8 ser ies of  corfons ond l7 ser ies of  v is i -pocks or pouches, These pockoges qre f i l led with rois ins,
figs, prunes, peoches, opricots, or mixed dried fruits, From these lests we hove obtoined some interesting
results. lt must be remembered fhoi fhese pockoges were exposed to extreme heovy infestotions, but the
resul ts st i l l  g ive us o good comporison"
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We divided ql l  of  ihe cortons tested in io 4 bosic types ond put them together regordless of
their  confents or iype of inner l iner.  The f i rst  type included those with no overwrop, ond 100% of these
were infested of the end ofone month. Furthermore, none of these infestof ions were from penetrot ion
buf ol l  f rom invosion ihrough seols.  The second iype of cortons iested were those with o wox poper
overwroP' These did not fore much bei ier s ince E57o were infested when exomined qt the end of one
month. The third rype, or those with cel lophone overwrops/ were 73o/o infested within the some t ime
limit' In these lests, it wqs found thof some of the insects, considered invoders for most pockoges,
could eosi ly chew through cel lophone. The lost  type included cqrtons with foi l  overwrop. only 54o/o
of these were infested ot ihe end of I month. The degree of protection here wos in direct proportion
to how well the foil wos seoled. However, ot 3 months 7t/o of these pockoges were infested ond much
of this increose wos due to holes chewed through the foi l .

Most of  the iesfs wifh the vis i -pock or pouches ore st i l l  cont inuing ol though we do hove resul ts
of fhe I month exominotion. We hove exposed 5 types of c ello phone-soro n pockoges including K202 ond
K203, ond ol l  were infested ot the end of I  month. The pouches mode of polyethylene ond cel lophone
were much better, since only 2 5o/o were infested of the l-month exominotion, ond 33% oi 3 months.
Al l  th icknesses of polyeihylene up through 2 mi ls were included. Pouches mode of other combinot ions
including polypropylenes ond poly-cel lo-soron olso hod some infestot ions oi  I  month, but only 27 o/o

ot 3 months'  Most of  the infestof ions in the vis i -pocks were the resul t  ofoctuol  penetrot ion.
Some work olso hos been occompl ished on rhe developmenfol  phose ofour progrom. Since,

os we sloted previously,  o lorge omount of  infestot ion in cortons is o resul t  of  poor seol ing, we hove been
cooperot ing with the Fibreboord Corporot ion in the development of  better seol ing compounds. They
hove developed o compound, which we ore fesfing ot the present time, thot rooks very gooo.

Another phose of our developmentol progrom is to test new films or new combinotions of
exist ing f i lms. Fi lms lominoied fo bleoched kroft  boo nd ore tested in o plost ic cel l  developed by
Fibreboord. By the use of th is cel l ,  i r  is possible to determine i f  the insects con penetrote ihe f i lm
wilhout the odvontoges of o creose, flow, or corner. Work done to dote indicotes the insects hove
dif f icul ty penetrot ing even ploin krof t  boord unless they cqn hove o ' , foothold ' , .  In foct ,  i t  wo5
necessory to plcce the cel ls wi th the f i lm surfoce foce downwqrd r :eor ly touching the f loor before the
insects could penetrote them '  Unfortunoiely,  i t  is  impossible to ploce o pockoge on o shel f  wi thout
providing some leveroge for the insect,  therefore we should not give them the odded odvontoge of foul ty
construct ion, improper secl ing, or breoks or holes in the profect ive surfoces. l r  is hoped thot wi th the
mult i tude of new f i lms ond combinot ions thof ore ovoi loble,  there wi l l  be one thqt wi l l  g ive the oddit ionol
insect prolect ion ihot is so bodly needed, olong with ol l  of  the other desiroble feotures necessory to
produce o good pockoge for your industry. lt is for this purpose thot this proiect wos estobl ished, ond we
h o p u  i h o t  i t  w i l l  b e  s u c c e s s f u l "
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