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Entomologists generol ly ogree thoi  o! i  species of  insecfs ore subiect to invosion by o wide
vor iety of  diseose-cousing microorgonisms, or pofhogens.,  incruding v i r -uses, bocter io,  fungi ,  ond
protozoo' Although certoin polhogens thot belong to these some moior group of microorgonisms ore
responsible for cousing diseoses of mon ond other onimols,  the pothogens of insecfs ore usuol ly incopoble
of developing in other k incjs of  onimols ond ore non_toxic to mon.

Relot ively l i i t le ot tent ion hos been given to the study of  diseoses of dr ied frui t  ond tree nut
insects '  Such o study moy hove procl ico! volue becouse of the increosed interest in fhe possible exponded
oppl icot ion of  o vor iety of  microbiol  insect ic ides in pest control  progroms. when detoi ied informof ion on
pothogen-host reloi ionship is ovoi loble,  i t  moy be feosible to monipulote certoin fqctors in the f ie ld in
order to encouroge the incidence ond spreod of vor ious insecf diseoses, l t  moy be possible to cr: l ture
certo!n pothogens ort i f ic io l !y ond to infroduce them fo oreos where they do not occur not,Jrcl ly or in
suff ic ient densi ty to ef fect  on economic levei  of  control ,  Moreover,  s ince mony of our economic pesis
ore noi  nal ive to fhis country,  i t  moy be desiroble to introduce exot ic insect diseoses from foreion
cou niries "

insecl  diseoses ore known to occur commonly in noture, ond when condi i ions ore fovorcble,
they mcy spreod ropidly ond cor.rse extensive morfolity in insect nopulotions. lvlost inseci pothogens ore
highly dependent upon the lissues of their hosts for su:-vivol; however, o resisfont resling stuge or spore
moy be formed in the life cycle of the pothogen which moy ocf to fronsmit infections lo heolthy insects.
Except for fungi ,  fhe spores of  insect pofhogens usuol ly germinote in the gut,  ond the infect ive ogent
penetrotes into the body of the host,

Spores moy be voided with the feces of sick insects, or they moy be liberoted from the decomposed
bodies of insects ihot hove succumbed to diseose. Such infective spores moy contominote the source of
inseci  food, ond become reodi ly ovoi !oble for ingesi ion by oiher insects.

l f  moisture condit ions oie sui toble,  spores of  pcihogenic fungi  germinote when they come in
contoct wi th the cut ic le ofqn insecf.  The growing t ipof the fungus penetroles direct ly through ihe
body wol I  ond quickly invades the vor ious t issues of the nost.

Some diseoses of insects moy be frnnsmit ted congenitol ly.  Insects thot do noiocquire o fotol
diseose moy horbor inopporeni infeclions ond sunrive ro the qdult stoge. ln such coses mooy iypes of
pothogens, especiolly certoin protozoo ond viruses, moy be tronsmitted from generotion to generotion vio
the egg. ln some instonces eggs may be confominoted externol ly wi th spores os they ore roid;  the
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I-mouihports of young lorvoe subsequently become confqminoted wirh pothogens os rhey emerge from the

egg' iMony pothogens ore copoble of invoding ihe ovories of diseosed insects; they ore fronsmitted
wifhin the egg to ihe developing embryo.

The degree of host speci f ic i ty of  vor ious pothogens vor ies greot ly.  Some insect pofhogens,
including mony bocter io ond fungi ,  ore copoble of  invoding o lorge number of  unreloted species of
insecis,  ond moy oftock severol  k inds of  t issue. Oiher pothogens, including certoin protozoo ond viruses,
moy develop in only one type of t issue, such os fot  or muscle,  ond moy develop normol ly in only one
or o few closely reloted insects.

Usuol ly there ore oPporent s igns or symptoms by which diseosed insects moy be recognized.
Infecied indiv iduols f requent ly become sluggish or f loccid,  ond do not reoct normol ly fo strong si imul i ,
They moy ceose to eot,  ond exhibi t  s igns of  stunted development.  Certqin oreos of  the body moy become
distended, ond there moy be obvious chonges in the color or normql t ronsporency of  certoin oreos of
the body,

With the excepf ion of  Bqci l lus thur ingiensis Berl iner,  o bocter iol  d iseose which is known
lo invode lorvoe of more ihon 100 species of  butterf l ies ond moths, relot ively l i t t le is known obout the
diseoses of dried fruit or tree nut insecls. ln our loborotory, we hove exomined somples of severol
populot ions of  the Indion-meol moth, Plodio interpunctel lo HlJbner,  the rois in moih, Codro f igul i le l lo
Gregson'  ond var ious species of  dr ied frui t  beet lur,  ggt=p1., ! r ,  ,p" We hove frequently observ"O
diseosed insects,  ond we ore ot tempting ro determine their  host-pothogen relot ionships.

The most common pothogens fhqt we hove observed belong to the Protozoo; they hove been
identified os Microsporidio. This wqs the first time thot such pothogens hqve been reported from dried
fruii or tree nut insecls. At leqst 5 different spec ies of these unicellulsr pothogenic ogents hove been
isoloted from sick lqrvoe. The pothogens hove rother complex life cycles, ond they ore reodily tronsmified
by meons of resting spores. Doto which we hove obtqined from loboroiory tests indicote thot these
porticulor pothogens ore not sfrictly host-specific, however, they oppeor to ochieve optimum growth
in cerloin preferred hosts.

The spores of one of the pothogens from the Indion-meol moth ore less thon four microns
Iong (obout l/6000 inch). In loborotory studies it hos been simple to tronsmit this diseose by contominoting
fhe lorvol  reor ing medium with o suspension of spores. The spores germinoie reodi ly in the lorvol  gut,  ond
72 hours ofter exposure oreos of infection ore usuolly evident in the woll of the gut ond ossoc ioted fot
f  issue'  This pothogen is copoble of  invoding mony di f ferent t issues, however,  fhe sol ivory ond si lk
glonds ond fot  bodies ore usuol ly completely destroyed in odvqnced infect ions. About I0 doys of fer
in i t io l  infect ion diseosed loryoe ore obout one-hol f  os lorge os heolthy lorvoe; they ore unqble to pupote.
ond succumb to the diseose qs stunted lorvoe.
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It is nol pcsible to reqr such microsporidioh pothogens on qrtificiql medio, however, it
moy be feosible to occumulqfe lorge quonfities of spores from lorvqe fhot ore reqred ond infected in the
loborotory. Spores obtoined in th is woy rnoy be oppl ied in .f ield tesh to determine ihe feosibilify of
increosing the disfribution ond incidence of fhe diseose.

SenerqI other Protoqoon pofhogens of dried fruit ond tree nui insecls hqve been olso isoloted
in our lobomtory ond ore under investigotion to determine their hosf-pofhogen relotionshipe. Similorly,
two distinctly different types of insect viruses hqve been isoloted from lorvoe of the lndion-meql moth
ond the qlmond moth. Codro couiello Wqlker. Future studies will include fesfs fo determine the mode
of tronsmission of these pofhogens, fheir virulence, ond the feosibility of opplying them in the field
to ossist in the regulotion of insect populotions.
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