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RESTRACT OF COWFERERCE
Paeefve dispersal of 3 gericusly disaging species was reparted:
the greater-graln bodar, Prostechanis Eruncatoes [Marn] from Soubhern
North  Amerfes to central: Africe. (Tanzaniz); the: khapra-bestld,

Trogsdersa granariue, Everts from the Mfddle and Far Ezst into the L5

and the larger black flowr bestle; Cymagus sngustus (LeConte] -from
fapesstritions in the SW End Morth Cemtral Unfted States to stored
tobacca im the SE.  The future trend soggested by Rhe latter &
sovemants 15 that we may send gech seriously damaging ingects o
counteies where nedther control missures nor adequate border detectic
technigues have Seen developad to arrest thelir astab] ishment in Hew
territory.  These sericusly damaging’ fmsects may drcive In & rean =food
conagdity, | bat coataminatioh of transportation contaipsrs which later
carry graln o dispersal to sdjecent srain stored AL port terminals Ere
an impartant problenm. Changes in LS. border detectieon for T.
aranar fum may result fro@ future stodies b the new Iy guarantined APHIS
khipra bestle lab (Hoboken, M)

Methoprene studies, Investigetions with diatosececss esrih and
gthar insect grewth regelaters [IGR) and dessicents such.as sorbic
acid and tricaicivs phosphata thow new long-ters effectivensss for
stored sroducts: and espty structsres.  Unusually-nigh Llgy's are also
typical af these ‘new’ fnsecticides: One af thecarbasste-tyn: iGRy
wat reported te haye an:LOgy-af 16,000 mg/kg. Dnderground grain
atorage in Brazil and Africa at the small farm Teyel was reported,
Srudies of txat aerd Targer §ize strictures are underway At the
piverzity of  Mirmesote.

Detpction devices swch @5 metal probe - traps, plestic probe traps
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and hangimg paper traps gre on the werge of having widespread
commercial use.. Studies of their efficacy continmue at the Winnipeg
Sesebrch Stitfos, University of Misconsin, Chia State University mnd in
the private sector.’ Resekrch resolis blso present & continually better
defined pleturs of the bhehawioral cheaistry of theie fi=tects. . Althoagh
syathesfe ol newly’ defined. pheromones 15 ocoarring. frequantly,
comcentration amd reieate rate from traps and other devices still
ereates & fineline between succass and fallure.

The futurs may bring an ealightenod understanding of the fapact af
insects: i stared products Evidence presprtsd was the devalopssnt of
stored grain scout systess and consaltanks i the privake sector and
confergnces. soch a5 the 1982 HCT1S1: mestings where storage’enginesrs,
economfets and plant pathologists gathered to-learmithe sxtent of

fnasets (a5 grain and the vamificationg.

it
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DPENTIG: REMARKS

F. Dunkal: This is the 4tk annual Informal Confarenco on Stored
Prodect Insects ard 1 am pleased to welcome you all here this ewenisg,
gathored from throughout the United States, Canada and Maxfco. Lookit3
out over those sssesbled 1.sen some of the =ain research sciestists in
this 2raz from both government 2nd universfity Jabaratorfes: 1 see
several extension entomologists wiwo ere Specifically ﬂngI_rHHI ko wark
fn this area; " [ e representatives’ fros {ndustries currently working
antor supplying enciting mew produsts for this sreaz: ‘1 also Ses
entomaloglits «ka have, in this paskt year, hed exzperiences workipg with
stared product-entomalogists on other continents such a2 fa South
Aaerica, Africa and Asia, Thers s a form now beimg circulsted amang
wou on which we woold Tike you to &dd your naese, =ailing address;
present position end: dpecific tapic(t) of interast. This, alosg with
the procesdings of this conferemco, wil1 be mailed o you eacly in
1583.

Some distinct changes and strong predictions of change in the
mpnagement of stored product {nsects have occorred in the past féw
¥EEFE: :

1. In the graie erea alone thers has besn 8 siroeg sovesent awidy
from @ marchandising econasy inko & storage abmosphere. 1.5
ponths age U5 grain under goverpeent control totaled 1333
b1t ien bushels: Tressndous surpluses of grafn in the LS.
have been further sxacordated by the world ecsnsey.’ ln: some
cazog, international politics fx 11|.:n|:|1_'r nat conducive to
axport growth. . The 'Inpu.l.:.t of insacts of these 1.573 billfon

stored bushels could be sfgnificant. | The destruction of



ingects of in=tramsit export gralsicould make 3 presantly bas
&1 tuat lom much “worse.

2. The computer {5 sWiftly baconing an important toal in'the
spnagenent amd marketimgiof. this grain  Asof March &f this
year, the USDA pristed & 113% of 50 computer  programe
avaflabie for extentiza ien s the arey of grain storage,
drying and hasdiimg.. A TArger managenent procram 15 sow
hefing planned to sredict losses due toinsects «ith pther
abtotic and biotie factors-dir ing. storege.

3. After ximost 7 decades of ‘careful lshorator: i Flald
pxperimmntation, pheromones - ars Decoming: & realistic methed
of 'moni toring storese situationg; for Insects.

Tonight-se 2ra 'going o focus: om these and other future Eresds - in

the Ranagesent of stored product fasects.  THe sdggested Format §s
being patied oyt ta you now. " ATthowsh many of yoer were sent thiz Tist
in ebrly Detobor and have {ndiested pou wish te conteibuts: to certain
of thedp tonfes, anvane else 14 strengly encourdced’ tolcontrfbute,

This conference has & traditiom of dinformality aed 1008 audience
participaticn and sometimes hested discussions. In fo way do [ Suggest
A Break inthis traditton. Inesch of the 10 arsks Tisted we welcone
comnants from researchers, extentfon eatamalagists, iaternational
workers, - industrial reprasentatives, and private consultants.

At this time [ wedlld 1fka te introduce ay appainted scribe for
this evéning; Or: Sam Loschiavo, Head of the Stored Product Insect
Section. of ‘the Agricuiture Cinada Ausearch Statiom, Wisndpey,  Conmia.
We wil] pord you the proceedings of duwr dizcudeiss this evening 1F you

50 indicate on the sddress form.



Bafore we begin the specific toples, [ would Tlke Eo meke several

anmpuncements régarding future svents 1n tha ares of stored product

insect mandgement,

i
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The Tribolium Informatfon Bullgtin has been reimstated snd

will be published i 1963 Deadling for submission of 1ists,
dddresses and| resmarch notes i February 28,1983

The Third International Working Coaference an Stered Peoduct
imcects will be. kmeld October Z3-I17,-1983:4n Manhattan,
EKansaz. SHob Davis, wha f2 pressnt this evening, %
chairperson of the permanent coomities.

Aleo on the intérnational level, -1 kave Just returned from 5
wotks with the grafn storage and transportation sectios of
the Chinese Miniastry of Commarce and want ta amnoince thae
possini1ity of developing a cocperative resesrch program with
thes an protectants, ‘other fnsect cantrol technigues and
resistancn toocontral of stored product fpsects,  One source
of funding For-this fs the USDA.  Cesdlinge for -the USDA
cooperative grants program 15 Asgust 1933 1 wilitke
arganizing this and combinimg-it-with fanding from ather
SouTcEs.

My final anpouncenent:1s the prodaction of an Integrated Pest
Managemcnt mEnual edited by Harley Riney, Uaiversity 'of
Kentucky. It will be printed by the USOA and ready for
diztribution 1n the Tatter part of 1983

fr¢ there gny othar annooncesenbsl

The only rules that 1 wish to impose as moderztor this evening ire
that each of the 10 topics be dealt with in order,  We will begin with



those who Beve resunsted Lime, then these who wish to contribute say da
56 after that. At the close of the evenling we will decide if we want
to du;:,‘:!i at the natforal £5A meeting next year, and §f 53, elect a
maderator,

Se at cu begin.

The Ffrat tepico this eyening 15 Futors Trends inthe-Oeveloosent
of Inzect Detection Techniguos. apeed, ‘accuracy-and low cost are the

{eportant comsiderations ikere. Trap:comstruction, . pheromones | and . COy
detactors are sope: of the chasging ‘eress.. To begin the discuszion is
e, Wendall Surkholder, director of the USDA Stared Predoct lecect Labg
lnfwersity of Wiscomsin, - Medison. Werdnl .2

. Burkholder: I would First I1ke to review what we have been
dofing for the pest feverd] yvedrs. We hawe doveloped lesser grain borer
pheromones to a pefint. that) mow it 15 being used’ sogcessfully fn field
atudied., We went throegh the: bislogy end, with cooperating cheaists,
1deneif fed the pheromone, 1t sorked quite micely in the "fiald:
Ferhaps sore of you heard the. pme;- by Jdose Leos. this worning anihis
field studies in Texas. Sob Cogburn at the- USOA-Rice Research
Laborstery in Besumont, Texas hés been dolng this werk alsa and bas
compiated o manuscelpt anhis field stadfes. Thiswill be pueblisked
s80R. The pheromone warks well on sticky treps hanging wp ia
warehcases or in grain bins. Bob has alss found out you can go outsice
his Faciiity end quite easily obtain fnsectz froo the surrounding aress
tome distance from the bins. For wardious redsens we have oot had as
good suceets warkipg directly in the'grain bin with probe traps, - He
gon't know 211 the answers ye'. The sticky traps work well. -The peobe
trap out in tha open woried well alsa,



The Tester grain borer pheromons 52 population” bggreqating
pheromone produced by the males. -T¢ bringiiin both males:and females.
I ‘wea't-£dy - Enything -more becauss Leos ind sthers perhaps will follow
g 6n: that, D afght add ars thing, however, dnd Ehat fg thera 15 a
slight problem 1f you gek too high a concemtration.. Those workisg with
this. pherosonn should be aware of Ehis. (Aelease rate 15 extramely
lmperetant. So with that T w1l Jet tosenne alte say something ore
ahoitthe lesser gratn horer.

We'ro working on the grenary weavil, the rice wesvil], ind the
paize weavil.  Again, thesie have d male-produced populetion: sggregating
pheromone.. Tt works quite aicely intha 1-:hnr.l'l'-urr. At the pregent
time wig onky have nateral mateefal to work with, “We have =ide. a
tantabive Téentificatian ©wmtvn not cospleted E11 the che= gbry.
Hopefully, within the nss or 2 we will have 1t finfshed. Ageim,
it's going ko be a sisilarsitustion ta the lesser grain borer. The
weevils present a similar patterniaf behevior:  We alio hawe been
working recently on the Trogodermp phergeore, Parsaps tome of Ehe
others wilY want to say  more about thit, . The Trogedorms phercmons- 1g
a3 sex pherafons. It {5 praduced by the femzle amd Brings in enly the
male. It §s Sefieg used by some people for trapming work in wirefiouseds
We'ye Sans cpme work but msch sore work: nedds to be done. 1L séemybo
be miite effective If you Rave the right time of year, the right
temparatury, the torrect concentration of pheéresane, asd the right tine
of day,  The khipre people gre interedted: ia this, particelarly thote
Bt APHIS. - Thers: 1s-a:pew BPHIS 1ab 2t Hoboken: thet w1l pe working on
thie khapra hestie,

We have done some trap’ development aloag With Al Harak and Toecor.



I have made an improvement or Sam Leschisve's probe trap. Mire I3 made
gyt of plastic. . It seems to work better thes the matal trap. -It's
Bimger and soems to be cheaper. iP1E%s the kind used by Sob Cogburn
{Braumont, Texas) end Bob Mi11s {Henhettan, Eansas). A number of
people are currently ‘wafeg 1t It A5 mvailabie commercially now. “If
anyone 15 inteérested they can-ses me after we adjourn.

Fo Dankal: Thank you. It may be important to nobe that the
studies Bob Cogharn d9d ware with rice, Bob Mills studies were with
wheat. Jage's stedies wers in 2 warshouse. FPerhaps we shoald stay
with-beetis; pheroponns now before difnussing pew trends in moth
phercmenes,  Joss would youo elaberate. on the lesser grain borer
trapping?

& Lnesr o AR Texss, we' uped desinicalure’ last yoar with the probe
trap.- in stored forghtm. We placed the phergmens fa rubler bands
hanging inside the probe Sras.  We used 2 other gempling techafques at
the szme time: 1} the traditional [trier) probe and alss the cutting
znd guerkers @ethod. Wo related the trier resdlts with that of the
phéroasnes. THere was 8. gosd correlation between real density and
detected density. This yesr we worked with serial treps. e dre
warking: with plastic baseballs covered with plastic beg.  We put the
tall in- the sticky-coated plastic bag. Then fn the field or the
waratuse: we- tiroed the bag intide cult and hueg tha ball wp dn 18 We
put the pheramone i 5. small tesk tobe.  Then when we finished the test
we put the ballwith the fnsects sieck on 1t back In the bag. -Back in
the 1ab §t*% wery aasy to count the:insects in the bag:’ The batl’can
spen ba peused | We found the bulk cossound of desimfealere 1 & 11 and
alse 2 mizitures:  50:500 and 60:40 were equally sffectiwn Bath in 2



sharghoese andfn the: fleld {1.e shoat 30 s outside warehouse). Theta
witkout pheromone caught a'mean of: L inzect.. Traps'wers spaced 4/ m
apart.: Then we tested flucrescent and pom-flucrescent colers amd
transparent balls. There was.ea significant difference between any of
thete whether they were used inside cr outside the warehouze.. Then we
looked st helght of the brips, but the warshouge we had for this test
waz only & ® in helght. Effectiversss wht not sEtnined By hefghi:
Then e worked with t1ee of day for saxisum capture.  For this test we
wsed @ sticky eylinder'in a thermohydrogeaph with a window cn tha
prasent hour. e found the pesk tiee of -attraction was 7-8 puo. doring
the: month of June,

F. Dunkelc: Thank pou Jose. . Sad, 0 belfeve that you ere alsas
working with bestles.: Coold you tell'us shout the future treads from
your Tab?

SoLoschipve: [ bui1E a mousetrap and then Burkholder went. shesd
andbuiiE s better mousetrep. So @ had to 1&e §f © codld fsprove:on
that. The plastic one may be chespar, buk [ den't think ope-is Betier
tha= the other. Hit may be better edented for use with pheromenes
while suspended.  Ours has feptures thet make it mere suitshle: for wes
within the grain pu'lk, | For those of you that are unfesiliar wikth this
trap, the 'main featore 1% that, ualike Ehe grafn probs, 1015 sgcape
proof-and can be left in the grain mass any’ length oft tiea without loss
of: inzects, this lecreasing: the probabdlity of detection. Oes prohles
fs that if pwehed ints tha ETI{H degper-than 1 &y it tends ta goooff &k
an angie’ and concequertly buckles in'the pren of the perforated brass.
We solwed this problen by addisg & flange an the trap over which fis
placed sn alu=imum tube sbtached to the pushorod stieshiy.. Thus, the



force exgrted during interticn: fs sbzorbed by ‘the: flange. We have uied
pr:trag- fead studfes on the rusty grain beatle pheromone in
coflabaratinn with Joha Berden ard his-colleagues at Sison Fraser
Unfwsrifty. The firct fie]d results ghowad that baited traps in’ anmex
Bind caught sigrificantiy more boetles than yabaited traps.  Tests
conducted {n far= bins during the sumser pof 1587 produced less
spectacuiar results.  Even though pheromene-baited traps were pare
affective than enhatted ones, bestles wore caught in‘unkaited.omes’ end
prebabty prodeced paturd] phercsanet.  Andsr theie clircusstances, 1t
would not he- mecescary to o wie A fynihetic pheremane fo-monitor stored
grain for bestle infedtatfon except eerhaps In low popurtation
s ituations.,

We Burkbeolders  Quriplastic trap medification also now
; Ipcorporates A aTumime conduit Tor dpsartion and Tinge sodsficatic

fudienes Question:  Realistically, how Farckn these he rgeriec
{nto graind

S.otomchizvg: | Aboot 100t 1% feek depanding om-hew sirong you
are.

F_Bankelz  Thank you Sam [ undorstand Daryl Fausting and Jia
Leng w11 refrain fron clgaretta beatla pheromone discirssfon untll
thefr formal pasgr dn Friday.  So ot thid Efae we wil] . sove INTO
Lepidontere. Ken ¥ick will youbegin the prediciions for the fature
for stored geain Lapidoptera phergacnes? - Ken 19 At the Geinesvills
B Atkrectants Lahoratory {0 Gateesville, Floridal

Ken Vick: Me have a Fafrly large test going on now that:tests the
complex of pheromanes from the Indiapaeal moth, Mediterranean flour

apth and the alsond moth.  For these phycitid moths we are Erying ta



rolate cated Lo populatics’ sizes .cxteh varsus helght, fa distritution
cemter of dp 20 mi%. This fir, we have o lat of data. We catch a lot
pore Plodin- then the ather teo-ipecies,

Fo Dupksl:- W11l thers ha o piper on this?

E. ¥ick: Mot at these meetings but it wilk be written up in
manuseript fore Jdenuary 1583,

L Eﬂﬂ‘l’ Jim Sargent, will wou contirue the predicting picture
for stored praim mothsT  Hm 15 gatsnsficn entomalogist at Ohio SEate
Iniversity.

.!_n SarEunt: T'have had & student working. with-me and have dome
somn work for both Albeny Imbernatfonn]) and Toscom with' trap| testing
and ladienses] moth asd MediterFanesn. f1our moth phercmonas. The
efffeiency of the btrap 1s about 30% S if yoo releste sase Sothe you
can recapture boat 308 within. 28 kours.  These traps; then area
sensitive =onitoring device, but we don't sse any \sdications, for!thes
vk, that they are doleal)é for eontral. © Just recontly we heve done s
density test Tooking at different depsitfes of treps and we find that
the more trapt one hat the more moths are caught per trap. - Perhaps we
may fn the feture find thera §5 some costrol potential thers,  Me alsg
Tooked: at-trap Reight and found that there i% na significant difference
i trap height until one’ resches the eolling. At that Tocatien
dramatically more maths were Always causht. o also put traps outsids
a5 a preliminary test and esuld ok fimd any moths: inothes; ewen - thaigh
Plodld is & very comman iy trapped insect - §n bins and warehouses and
heres apd grocery steres in Ohie. -An important consideration when
there traps are used 35 a9 extension £ool §s that the lay public using
them, often sees evidence of &n fafeststios thay hadn't noticed before
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Therein arises the damger that the public comes to consider these a
contral mensure which they are not.

e alsa Tooked at distance, how far an {ndividut) trap «111 draw
fn maths. In another stody we checked the traps over a 24-hr. period
to/deteraim when they ere active.

E. Demigl: Thenk' you, Jim.. ATén Barak would you 1ike o) conment
mn yuur work with Toscon?

A; Barakr Very briefiy. Toecon in cooperation with Wendell
Burkholder 1% conducting resasrch with the Tribolfus pherosant. We
heve the éntaatfomerfc a5 Well as the'racealic noisture. He are
eralusting pheresane dispenser raloase: rates and pherasone dispasser
1ife. This will be-reported at the Horth Cantral ESA meetimgs March
15, 1983,

4. Sargent: You mentioned trap longevity, Mo Todked st Tonpevity
of Plodia treps ino2 feed'mill.  With white trags and glue the 1iaiting
factor wes the glus heing £1U1ed with dust. Tt happent quickly, ind
to & weeks, reducing the catch 50 to 60X, The relsass machaniss, the
rcbber caas from foscon o the fibers from Albeny Internationd] or the
water, a1l last s Jong fise but khe glue does not.

W, Burkmoldor: 'Ses, 1'm ot sure Af you found this aut, but you
can Bang thesa probe treps up and use thes as aerial traps outside or
inside. Tt's mecessary to pot a platform-for Tandirsg on thes, however.

5. Latehiave: These ere - then tesperature-gependent for f1ightl

W. Burkmolder: Correct. So.we would not expect Trogodersa befow
7587, Ta b rainproof one nesds to put & cap over thes.

F Dunkel:  We have thus far centered an traps. Are thers any

ptuer pew dpzection dewiges thet we cen hesr showt at this time?
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A, Bargk: - Amother modiffcaticn of Loschiavo's trap his been'to
maka the perforations 1erger to adeit the Targer Black Flour bestle,
Cynasus angustus. [nogur stody they wers moch more effective than desp
CUp prebes even when they.had na pheromong: added.  'The Ffarmer's oved
Eham, '

F. fnkel: Mo cin move on fow to cther types of detecticn such as
IIIE ardd uric acid dersssinitians.

BT Bruce: [USDA ctored products Lab. Sawanmah, GA). B thiak
what people thould Keep im mind 15 that there are a aembar of ways to
detect imsects. For tome sgoncies such as regulatory agenciet, oas
insect per hon ear 15 rot Eoo/few,  Thare are twd genera] methads of
detection, passive and actfves A Ssifannah we heve alwayt limfited our
irveskigations to passive techniques, ., monitoring some production
aF the insects themselves. Active technigues réguire seas type of
input soch @5 pherosones, an electric cherge, ete. The tochaalogy is
thore %o scsamplish whatever kind of detsction you wish to do, (Whetker
you ars willlng to pay the price for that technolopy f: asather matier,
There are spincffs from the space peogras, high intensifiy L-rays,
fhermeenargy, end photoacsustica] spoctrosccpy.  Thers are things that
can dn the o 1 wanted ta have the pecple in this room aware of this
becadse as 1 discumss COo detection [ weald ke you fo remember thik it
{5 often chofes Becausn 1t 15 an on-the-4kelf technigue. Tt facheap
and wery senslitive. By this technigue ome can detect different
developmenta] stases. Howewer, they are not Bn- Insect detector, they
ire 2. (0, detector. They will pick up COy from the respiration of the
grain sad the fungi. Each has 1t5 advantages and disadvantages, but

thers are techefques that futurs Investigation can devalop into a: mew
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geseration. of detecting devises.

Fo Dunkal: Thank youw BALL.  Te that ] might sdd that st aur. Vb
ot Ehe University of Misnesota in:collaboration:with:-Mimneapalis FOA
labs wesare developing o new wric acid detectfon: technigue which
requires & few hours Father than & few days. Welero Tooking at uric
actd Tevelzdn corp fnrelation to different population densit{es of
thelarser biack flosr Bestla

Alse, while I wax in Chins this past month and: & balf -gnd
specifically fnithe-netioaal-stored product meseirch lebs comparable to
thoye zt. Savannal, Manhettam End Fretio, [ soticed mo new trends in
imsect detection except accoustical detection.  In kAl Femg which is.im
Hesan Province in centeal Chima, research: s being dane an' detecting
stund prodoction in insects in stored grain.

At par lzb: in HLMI‘F-:JH: fast sumeer, we completed B detectability
stedy 1o which we tested the 2hility of the federal: and state grain
grading process o dsbect 1ive dugb bestles. I will presést dotalls
of ‘this dering dfscussion of Ehe next tapfe.

To'semmar 2o our comments on the futurs trends in (nspet dstecting
dévices, we see on the horizon, the commercial mis of pitfal] and
sticky btreps containing msltiple $ex '@nd aggregation  pheromones: which
eventually will be .able to: Ture any of the Zpecies in the stored
product {nsect community. There ars also om the shelf, réceiving 2
Tittle lass intense research attemtion, vartous passive detecting
devlces which may hold propise in'the near future. Those meationed

wWereE I:I:l?, atousticd] detection, #nd uric acid amalysis.
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3 futere trends in the grain srading process

This s one topie for which no one specifically walunteered. - This
sumser b an HG-151 workshop on stored product fedects and Tangi, - Dertd
Falk of the Faderal Grafn Inmspaction Service dfscassed possible changes
in standardization process, Perhaps some of thote who attended will
summnrize this.

4. Burkhalder: The main fssoe here fe that the terminology does
aat mateh the real situation. Namely, some insects which are
considered "hras bugs™ are actually fnternal infestors. In addition;
thete "ran bugs® which includes the fengiveores, flodr beetled, eic.,
are not treated as serfously or stringently as the weevils and yet thay
ars some - of cor Reit conmgn insécts and potantinlly very destructive
due to-their Toog lives snd adeptability.

F, Dumkel: Thank you Wendell.

This spring and early susmer in Minnesots we tested the shility nf
260 federal and state grain graders to dotect grain spiked with kpwn
amounts- byt d1fferent demsities of Cynasus anqustios, Tribolfes
castameim, Cryptolestes pusillus and Oryzeephilus suramineniis. The

grain:seepleiwas. 17kg- whole: corm. We. found ‘Cynamss graustus which is
aver 3x the Blomass of Cryptalestes pusillus to be 2.5 x as detectable.
in na sssales were 1008 of the insects recoversd. These results bre
part of our compuler progrim af cost/hemafit beling wettten For Lhe
{pdividual farmer, The progras [ will discuss laters

5. Losehiave: 1 would 1ike to bring. up:4n intaresting point
regarding the Seeawily’ sihjpct which Wendell:introduced.. ‘Im Cenada;
wery often an elevakor =ansger Wi 11 redect & shipment af grafin by a

farmer just on the basis of sesfng these fungus feaders rathar then the
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fnects thet we are concerned abouk, the pridary grain Fesders.  As &
resilt aase’ Canadlan farmers hive spent money utelessly te fusigate
Fumfgeticn certainty will k111 the fungus beetles but won't solme the
profien bocause tha presence of the fonghs Feeders is sisply an
tndfcater that grain-1s golng oot of conditfon: By Funlgning. tha
prohles of ‘the fungi-has not heen solved. “After the grafn his boen
purchased by the elevitor, 1t w1l sontinue to deteriorats doe bo. the
microorganisms that cam Ehte graln Beating.

K Burkholdeér: @ Supposediy the fungas beeties are the onpgs that
succeah doring trensit and 11z the internal feedars that survive

Fi Dunkel:l. On the other hamd, coe of those 'fumgus beetles,’
Lynaeus paguitus can. atback sound: corn, and devalep:within: the. kernal
th-#i kdalt after makisg only a small kole in the oera and. 360 SGAR
fungus fesders cap bahave, trophicaily, Tiks eyl Feedears, &
phenomenon: tha 1L5 grain grades do not eccoint

Unfdenti?ied Spazker; (Whethes or adt changes come abodt in the

grading process. that more securately reflect the insect preblea will
probably have more Lol da with political issues than bialagieal
primciples.

dfn Sargent:  With the moths, we could $it in & warehouse for &=
hot=- and nob Find any but S miruted afier we wotld put & pherceong trap
up-Ehers: woweld be Flodia e it

B Bruce: L agres, from a technological point af wigw, we can
detect the incecte,

Far 'DLb':eI: To summarize tho BL=15% dL5 grain quality: workihop on
ingects’ Tast suseer - there seemed to be sxpressed an’ wrgemt need: for

more accurase, guicker, feexpensive detection methods for dntectsl
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There also was strosg evidonce presented that LS grading sot enly
dopas not call for a'zers fnsect tolerance but ft alse doas nat detect
all tha tnsects that are'present.. “[n Sose eages lasg thas one<third of
these actually gresent in the sasple &re detected.

The 2rd topic for ‘this evening s Future Trands in Protectants for
Grain ‘and ‘Hilled Products.  Top of thelist-here, of course, is

methioorens and atber Indect Grewth Rogulaters. Wewill first hear fres
AV Barak, then Daryl Fasstind and EanVick,

AT ‘Berak, formerly of the University of Wiscoasin and tha
aiversity of Binnesota 15 now employ=d by Ioecen Corporation, Palo
Alto, Califermia.’ He redides in 5t Faal, MW but has projects
throughout the Hidwest.

A Barak: 1 oheve:been cosducting bioassays with aethoprene.  We
mave found in triais with the lesser grain borer: In Adstraiia-that 025
pom . provices good control.  These trials were with- 32811 Bins co=hined
with lower Tevels of rpsiduals for high short term kill.  Un drs
tesking 1t in & waste foraylation. - An piperimental use permib.allows
4 ta eambine 1% with dust soppresants sech as Dust Sorh on: wheat™and
eorn At 2000 posy

F. Dunkal: Thenk yomu Alan. Our second contributicn regarding mew
protectants on the herizon, comes from Daryl Faustindof the Phillip
Morris Resenrch Labs in Richmond, WA

Do Fmistintr - T would Hke to talk about the ute of sethoprene to
control the cigarette heetle In tobgocce. The Taijtial study that was
eanducted at FRi1149p Mareis had 3 sections.. Fer the first one, B hog
heads were seleched.  Thrae of these wers trested with methoprene at 10
ppm (this compound had the commercial label Kabat®),  Three hogsheads
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contained "steme’ and 3 contained 'strips' that wern treated with
methoprame and 7 control hog heads. 3 that contalined ‘stem’ amd ledves
ang 3 that centained 'stems's The é.:nd;- was initially started in May
of (1973 and the hossheads were periodically infested with inzects until
Septesber 1978, ‘This cape te'approxisatsly 10,000 insects,  The infes-
Batfon nccurrmdtwfith Tiwve adult fmepets. They were pet fo-a rotatfonal
posfition: each wesk along the hogshesd thraugh the 21ats nafled on Eop.
In the spring of 197% the 11d of the trested hogsherd was remsved and a
circular dise af 'I"_;u:h was.put’ on top of the tobacco.

T:p'i:!tkﬁ f2 & Dupont product. It 15 a spum bounded palyethyiene
mpterial which the intecte canmat chew throughs We Taid a thin coat of
tack trap on top of iE o that thase thet were originally studled can't
get out.  In-the Fall of 19079 the hogsheads were: resoved and cosned op.
Here you can ses that en the stem contrals, the ssall black doks sre
cigaretie beetles.  The tack trap hed 2-3 generations of insects: thak
had emerged by this time. Mext $11de shows you the stems trested with
10 =pm 6f the methoprese,  These differ cons{derzhlo than the ste=s In
Ehe previous 111de. The control steas &nd control strips contained
sigaificant]ly mora insects than those trpated with methepreme. The
mini-warehouse stedy was then expanced to tate op a new plciura and
Ehat whs wbilfzing & larger- scale design ind & Aatural infestations: In
the spring of 1980, 1in S&n Joie Costs Hicz, stent and strips were
treated with 100 pan. [n this case they treated abodt: 100 kegsheads and
put these-1n'a wirehcose that contaioed shout 4000 Bogsheads: that were
untreated. - The methoprens  trested hogsheads  were mot: ipocmlzted Swith
fngects, but wers; Teft ta stand in the warehowte. “In the fall af 1980,
approzimately 4 generatiens! later, they:resoved’ T metheprens Ersated
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hiagshends.  They also removed 8'0f the remafaing untreated controls,
They nat §.circular disc of mk on the top of each hogshead and
then the 1id was rotarned in the same maaner a4 the sarlier slides
chawed yai. Seall methoprdne treated and ontreated pogsheads were
kept in separate warehouses. They pat thes 1a the warehouse wnti] the
spring of 1981, 5o 35 insect generatfont could have octurred. in this
tlma which was guite kigh for this geographic area. - Tn the fallowfisg
s1ide the stems that were treated:with 10 ppm of Kahat® are shown, The
stem contrals show & signiffcast difforance: A $imilarly signiffcant
contrast 15 shown for the leaves. and the -strips  This tahle summarizes
the date. The comtrol averaged about 20,000 cigarette besties. They
ranged. from 45,500 £0 3000, Whérses in the metheprens: treatod tobaces,
she average was 9. A major warsheuse stody was then set mp o In
Aichsend,  0meof my collesgues, Marfe Mimor, used 13 warshouses fae
this study.  In the fall of 1979, 4 warehouied wers wied 18 the
gxperimant.  The entire tobaces stock wes methoprese trantod 'FIHI W%
thout 4,000 hageheads per warshouse. Fourtesn wirshouses were salectsd
which:comtaiied man-Kabath [=pzn-mathoprene] treated tobacco, - ALl thig
fobecen wis of the bright. and barley grades. Quring 1380 the
nethopréne treated warchousss refther received the nightly DOVF
insecticide treatment, nor the anndal phosphine fusigatisa.  Reoeever,
the pther 5 warchodses of the 14 that were untreated 414 receive the
OOYE and the shosphips. In the susmer aof 1981 tha Kabat® treated
warehousas ind 5 of the non-Xabat® warehouses received no-fnsecticide
comtrol at all. The:results &ne quite isteresting.  Wilh:no phosphime
soplication, thers was & sean of 77,000 insects per wirehouse. Whersds

rha warehoutns that recefved the DAUYP and phosphiae had 772 insects.
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In'the KabitP warehoutas where thers was no gpplicatien at all there
was 3 mean of 640 {msecte per warehsuse, " The 3 studies demonstrate
that methoprene has exirese pobential ic cost saving adwantages: & cma
time application will mald for the entire period of the tobacco storege
Eafare FHFII‘-’-IHE;I warzhautes “de ‘not: need Bo be sealed for ‘the
funigation; Insecticides do mot nesd & reseated spplicatfion!and cne is
not using a restricted use pesticide. It fu'alap extremelysafe for
humens.  You do not have To worty about-amy emplovess entering the
warehause &nd inhaling dengerous Tumes. The Lleg 13 :Lﬁ E LB
It has been registered for use op tabacco as:well as on other crops.
F. Dopkel:  Thank you, Daryl. That 15 also raally exciting. Are
there any farifer comsents regarding the Phillip Marris study,
Unidepciffed Participant: One thing L would: 1ike ta add. IFf 1

export. tobacen APHIS wElIT fssie a phytozanitary certfficats,

E.-Dunkpl: Fer Wick will you continue with 3 susmary of yoar work
with imsect growth regulators in Bainesvilled

E. Weke  We ars working 'on a IRG cospound with poanuts: | Peenots
are an evpensive consodity. We have shoot 40 T of peanuts trested this
year in A oe-farm) storage sibmtien. Me are wafng B Hoffaen Ls Roche,
Manz subsidiary materfal at 1 ppe.  The test Ras heen enderway for -3
moy . It 15 thus far going exectly as the laboratory stedies have
tuggesivd,  We are getting excellent resulis. We have gvery indicaticm
Emat, by the time the fest iz completed thiz saring we Will have
cantralisd the. fnsects with oo other trestment than the Hadg chemical.
We Rove also oworked with mothogrene. It i3 effective on peasuts st 10
ppm. - Both these matertals give excallent resolts. Kooother treatment

i used.
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F.' Dunkwl:  Thank you, 'Ken.: - FerRaps:yod . can remind. s what
cremical class of compoinds these 2 belong to.

K ¥itk: MA Mg s oo carbamate. The Maag chemical has:a
particulariy Tow smesmalfan toxicity ca-5,000 ng/fkg. Rick -Staston may
want to-mentinn ¢omathing sinte this is yeur material that we are
work ing with,

R.. Stantom: . The compgund. Ken {5 phing 15 a Carbamate, bBak not'in
the insecticide senss, iatis chemfcel sente. . When wi talk about
chalfnastarase Iehibitors, that 15 @ sethylcarbamate, Thiz f2 4
ohenoxycarhamate, The oral LDe, has bees rated at greater than 15,000
ogfkg.

F. Dunicel:| AL thess @estings Jast yesr fnard wad EOnCeTR that the
eathoprens compound acts only later in She | ‘e Fnddansea | moth,
pet untilon darge quantityef sthred maleériil-had be=n axtan, The
nawqr Mesg chemical ssened to overcome this Jifficulcy. Has any
furthar- regaarch Sesi done n this ereal

B ¥igk: Part of your statsment atill holds true. With the
Indiasmeal math at Isast, at half comcemtrations, we phtain Targe
Tarvus, 1t 1% alde trus for most TEG's I you pul 'tag much on, you get
large-larvee even, 1f the IRG hes Deed o thy mater izl § long-time. We
gt s Jarger window with the Wi fmen-Lakoche material than we do with
the methaprene. Yo can easily-get 25 mg laryvae. These Teok ke s
hepnworm. 1 think it 15 nok a prohlem: i 4 parson does not get aver
pnthusiast (o when - they put this saterlal on the fr products.

F. Dunkel:  Withithese favenile har=oney = 1ike compounds, 15
thers any foture possibility of develapieg resistance; o had khis besn
Tacksd ok ysi?
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E. ¥Wick:  There has been none yet reported and your guessing is as
good a5 mine. - It just has not been locked at yet as far asol knaw,
The new Madg chemfeal fsias closoly related to sctal”juvenile horsons
25 the methoprens {5,

F. Dunkelr Farhaps resistance of insects to:1GR't shoaldbe a
futurs reiearch comsideration of this group. Janet Kleiny' Departaant of
Entomnlogy, Unfversity of Misconsin,  hosswer, hes yetisnather: Tipe af
methoprene. dita.

& Klafin:  Wa have hegun ta wark with metheprans and Trogoderny
glabrusi-te sddress some of these problems. With Trogoderma
speciFfea1ly, methoprene ciuses prolemged. larval [ife, that s
prolongation of the Feeding stage whin commadity ftsalf is treated.
Dosage Tevels of 1 %8 L0k ug.h;:z wers alse applied to sorfaces.
Aoplications were alio made to cardbasrd amd gawze surfaces. At 10 .
ugl'n.n.z we rocorded in H5% rodoeticn in the population.  Exactly what
developmenta] gtage tho mortality occurred st in this particular test
{2 mot known. It 15 known that Trogocderma embrycs are sensitive to
pethoprens T direct comtect or when the the ® 15 in contact with the
methaprene surface sniy prior to evipssitips. ' In the later case,
sxposed ©5 lay féwer pggs and thoge that are laid may axperience
mortality when the 13t instar l&va eserges, We are working towerd the
practical application of tresting sites that Tervae are Hkely to sesk
out for molting or for pupation. [ am wonderfing if others sre workisg
of prosects whers tho surface f5 befng treited with motheprene and mot
the commodity.

B.: Lehman: There 13 8 registration applicatieon for topical

application of sethoprens to walls and floers.
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Wi Burkhoider:  An obvioss spinoff of this Is that everyone knows
many of theie fnsects prafer to sove into cracks and crowices, or
cardhoerd rolls fust pricr to pupatfon. "The fect 15 that we have bean
talking for a while ahout werisus attreciants,. pheromoees, faod, atc.
e can bring the fnsects into the site and then provide :n acceptable
pupation site that has bees treated with methoprene. This becomes
pretiy moch of & dead end for the lmsect

. Dunkel: Jenet, 15 methoprene's sctich. then, a5 an adultfeids
or 2 pricidé o doss 1t mave 2 differest rale with Trooodersal

3. Klein: It does nat k111 the edults. They - will coatinue to
1ive a mormal 1iFe span, bat 1t appears that they will lay fewer eggs
durirg this time. Therm 15 a B0%+ reduction n the mexk generation

R, Lehman:  Juvenile horsone has hoen 2hown to play-a roledin
vitellogenesis.

K. Mick: We found this out seversl years ago with the black
exrpet bantle, Abtacenus meastcma,  With- these dermestidsy apparently
this f5 an iEporiast situation. HMethoprene. does nat have this tye of
actian with the pyralid mothe.  These moths have ta be im contect with
the material for st Teast helf of the larval 11fe cycle. Hehave ren
feiby where wo have rafsed larvae sfter exposing them to-satheprene: at
various ages. Ne have found that if they are mot put i contact with
the material by the time they are 3rd instar; there will be mo éontral.
Alsg, it -dogs not seem to have any affect on the adu 1t imgeks 4t all er
an the ssbryer [ think' the bestle situation 15 wery interetting.

R Lahmen: We have shawns the ovicidal effect of methoprene on the
cigarette beetle.. We have also shown the redeced fecundity n fenales.

F. Dumkel: ' We need to resesber that other data has shown there 13
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a2 besic difference In structure and probably physiological environsient
Betwepn the pyralidegg and the colespterin eqg. ‘Our sorbic ecid
ghizdins hawe shewn 1E B ke an ezcallent ovicide for Coleopiers and the
gelicid math, Sitetroga-cersalalis at 035 wiw buk piralid eggs can be
lafd in 100% sorbic acid and yet hatch at a normal rats. Methopreme
ceamt to-mimfc the -senaitivity patbern of storage inwects for serdic
dcid. Both compounds are pointing oot to us basic physio-structursl
fHffarences hetween the Pyralidie &nd the other stored graln Insectis,
differences wbich smsed 2 be fiken fsis account when ofis designs
contect insecticidey for thesiin the future,

5. Loschiave: 1 would 1ike to ask Ken how the mefectal wores

against the serchant grain bestle, Oryrasphilus mercator,

E; ¥icks  The Hoffman-Lakoche material works very el ageinet
gxternal Fesders on grafm. . The angoomeis grafn moth, Sitotrogs
corsplella and the léstpr grain borer,  Ahyzoperihs dominica have net
hoen tested for sensitivity to this materfal, 1 have not yet tried
tha sawtoothed c=a'in beatle or L @ercaton

F. Dunkel: Thers actually are other stored product protectants
baing developed for future capmercial use. Mould amypome Vlke ta
difeuss these at thiz timel

S.Hi11: This may be a iittiebit 11ke reinventing the wheal. |
am not stored produwtt person, but B months 2go somsost came to me with
3 recusst for infer=ation resebrch profect. IR incarporated a bait
Father than an insecticidn ‘1ike most résidual protectant miztures. 1
carried out & FEw sxperimenti and compared it with: the main
fmsecticides eontaining pyrathroids. 1 found the belt was actually

more effective. [ thoughe 1E might be imteresting to try & few other
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baiis with the pyrethrofds. . We found: sose bajts-Ehat were. mare
affective than the one originally presentad. 1t has proved quite
effective at 1 kg/MT, the 003 wiw Teveli -1t has been guite successful
in Casade. "It §s now weed. in bekcars; in grainstoresiand ‘werchouses.
TE i the first Eime-we have Bed insect-free inspectiomy in: the whole
history aF inapections which seems rather surprising since At 14 swch
anald:-Ffashionred product. [t hascnot besnpublished yelk hecsise we
Eave only besndofng preliminary axperiments -f.e. otr experiments’ hive
“ppn confined to small glags jers In the Tab sad we have pet done: field
sxperfments with grain either in firs bind er fa the slevators.

it seemed to have some potential whese graln was belsng exported fo
coentries-where storage facilfifes ara:less than idesl.  [know several
companies: in pur area: who hawe had' geain turned: back or refused in Cuba
and other countries whers they do not have regulations: that are o
strict with respect to dustiness, or where 1t {2 being Washed Enyway
bBafare it 14 procesced iata flour where §t doss not matter It
originally contaired diatoemscnous sarth omos.

Unidentified person:.  How do yeu use 1t in rallcars?

S HI1T: Bt owas fogged with & hand duster ieto the empty hoxcers,
Appreximately 3ig per car. This materisl contaimed 5 halt for bakk
tha Jarvae = the adilts.

JiEREifr What was the nture of the batt?

5. Hill: The bait we arw esing now with the diatomaceous esrth i
proteinaceous end thet i5 shout a1l that | am al]owed to say abeat it
nb this time

Ho Falrehild: -Are yoil saying thet after you breated.an emply
bescar that you protected the geein imside with this sase appliication?
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ECHINT; Mo Uit Just meant that we were puttieg grain into clean
cars. Whoress abt the smoment fn Hontreal we ara putting grain into
dirty cars even thoughi 1t mas beesn fumigated. [n Taboratary
experiments, we have,” until now boen using wheat with Sitophilus
granariss. = These experimentsase tho bait whereas RRe bozcar
spplfcations used plain distomacoous earth which was sdvertized in the
ESA program and which 13 registered for gse in aspty box cans fn
Canada, It has also showed io heve leng-tera pratectics 1r_L the' sense
that if tee distomacesus earth’ o ddded to wheat with Sitophilos lervas
dovelopieg. Inside the kermals, these jarvae die when they subséguently
cmoTof: a5 aduy 185

FiDurkel: Thank you, Strart. Trd calcium phoiphake [z anokker
protectint that sives long-term protection. and can Be dry mixed with
stored products.  Bob Oawis will be presenting a paper Friday morning
er additional research with this cospound,  Wemld you 1ike to coesent
om-th15 nos Bobl

B flavis: Mot at this time,

L Beker: [ might just say on this gemeral topic that somg off the
Work Wi were daing en tricalcius phosphate (TCP) saveral years ago
Indicated that &% C5M [:urm’m;rfi'th Blend} resulted in eacellent
coptrof. The mode of acticn appeared tobe dessicetien or-extresn
water Toss, ¢imiler to what supposedly hagpens. With other dusts such as
distagieans carth.  firect applicatian of TCP tooadult TriboTius
camged desgicabian. We hypothesizred that this was due-to-an
interection with the 1ipid epicuticte.. Gai chromategraphic and =mass
spectrophotonetry of ‘a1l - the citicular hydrocarbons showed that' direct
TP application caused resoval of ‘only the branched ehdin alkenss. The
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normal ATkenes were mob affected It might be interesting to see dow
these diatomaceous errth conpounds  reect: with specific Tipids of the
{ngeck eutfele. . We are pregsstly mnalyring the cuticulas hydrpocarbons
af the weayils, imcleding S, graparius which 5. Hi11 used for his
diatomacesus sarth studies. Our data show the weewils are full af
alkznes.  As yet.wo do not know if this group §s sensitive fo TCP. We
do know that when TEP {2 aixed with d1et-the cuticle responds mot by
releasing 182 branched alkénss but by producing larges amounts of that
clast of compoands. We areworking on this right mow. They have an
exirenely complex series of alkenes. Thesa alkenss, [ think, are wery
susceptibie -to abserptica by this twe of compoand.

F_,m: The other side aof Eh;qmﬂ.ﬂnn 18 whethsr thegs dost
compound s ahrade: o fcar ify the durface of equipsent ased to) bransport
the grain amd other comemodities.

&L Beker: Tricalcius phesphate 15 used 25 3 dust releasér rather
thien 4% an ahrasfve, It also fulfills the calcium reguirement 1n the
CoM miktire, 1% 15 used im supploments 211 the time whensver calcium
compounds are nepded, 1t i fantastic a2z & sspreszint for mcthe

Unidnneffind Spesker: MEen you saidthis is used in the mix, 12
that what they feed cattle a1 a siperal supplesent?

J. Brkers  This i8 for overseas shipment with AID progras, I don't
know 1 itids fed o cattle.

Fu Dunkel: Before we contiede, T want to romind you:that ft 13
a0 pom. and we argonot finidhed with the temfcs, Forther, Tt has 6ol
beaps the traditicn to figfsh by, 9:00.° [ heve no intenticon of
curtefling o discassion, S with your peraission [ w1} contioue,

The foarth topic thit evening fs Futurs trands in an ecosjydten
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spproach _1:1 Egntrgl put LI!I:_H E"’-HH+ Translated (inta 11ightly
simpler language, this may belintegrated pest mansgement. 1 had
intendad. to have at this point:a statement from Ron Siaha of  &he
Winnipeg Research Station regerding new developments and practical
o lieations of his work, but he was unable bo. come.

1 do want to shars with you the comsents sade Ehis afternoon by
Oayid McHes)l af the Pest Mapagesent Sefesce Admimistration: and
Extamsion, WSOA,  Washingtan, OLC. Tn the wrap up presentation of &
4.5 b IPH sympos fien here, -be sbggested fof the next year thesa afforts
sholld ke post:-harvest and that shouid include marketing: snd
diztritution. He' Indicated that the only post-harvest soch progras . e
knawe af 18 Harlay Ramay's in Kentucky which we o111 talk about mere
later #=d n seafood siorage plan: worked out hy Virginia peapia,

Bt this moment, of Far as [ know, theanly compizter progres beling
devalopad to help the ferser apply this Integrated approach Is being
developed by me ot the University of Minnesota. We have weitten the
bag{c skateton, have developed &' relaticnxt disgram &rd: héve begun ko
add: Toek -up: tables end rate valoes. Tt 15 written for the Apple 11.1n
Pascal and-will Be for corp.  We hape ta have (b peady for fleld
testing this sumpmer.. It 158 predictive program. That is, given
certein deta from the fearser's grals bin, the market price anmd the
gebgrishical Tocatfon, 1t Wil predict ‘grain quality and et irate grain
vatue 3, 0, 1%ma. in Futere. Eventually rore then ingect factors will
Ba fncludes. ‘Lafer, ather compononts of that syitem of detericratiocn
will be adeed, 1€ will be reprated. for other cosmodities.

14 there &ny gther comment-in this areal Is anyone hére froa

Mebraskal 1 know LeRoy Peters has also developed 3 sccuting systes: for
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stored graln in Mebriska.

5. Duffus: - Centrol, in Minnesotas, under the sngis of Cenr.
Carporation, iz also r,'..rru:'iﬂp‘lrlg. g atored grafn program-for aor £11d
monitoring praject’in tho Morthern: tier of states. I3 13 very much 'im
the developrental stage ab present.

[f anycme hes any fuggestiens, [ would bemore thin willing to
have them share with me.

F.: Dunkel: The 5th topic-is Future trends in storage Siructure
degion. Comments aired-this summdr st the NC-151 sessionm are probebly
the best sumsary from this ares. T will summperize this sessiion &Ad
thote-of you who were there can #dd in. Ieprovements mesded are easy
ety to detect Iesects with probed in botiewm areas, in the Tower 3ides
a5 will a5 remots sensed Pesporaturs and ‘relative husidity sonitored.

J. Sarpent:  When the sntoacloglstis began to complain that the
perforated floor of the aerated metal bims {3 a dust colleckar,  which
gncoarage. Insects and fungal develapment,  the engineers presest
expresded Turprise. l.;lpa.r:ntly. when the design was developed many
yeirs mgo, 1t mad never been chozked with the biologists and no attempt
fn pesady this has reached the farmer as yet.

F, Dunkel: The only other topfc 1 know of that s Being losked at
in structuere design in underground graln storage. Urdergrosnd  storige
i3 a traditional and ancfent method indepondently svolved on savers]
comtinents and 51111 fause i many places. Some of this s larger
weals,  Funding from several arces has been: recafved for this year by
the Underground Center in: the Depertaent of Civil Enginesring and me-at
the University of Minoedcks. [t wi11 gmeble us foiinvestigate new

saterials and Spsigne. These will be tested cutside in a leb facility



tn campus and alse frside in & laboratery.

Arg thers any others wha would 1ike to make statesents regerding
future tromds in storage structurs design?

M, Sartori: T would 11ke to add that they have beem working with
underground storage inBrazil.” D owas fovolved with this project in
1974 and 1575 The profect particularly fnvalved corn and beans. - The
results have been published But hocause the governmant business i3
car=igd ‘on in Pertuguese, the publication 13 alsa written im
Portuguese,  The project involwed pits 1ined with polyethylens and
Filled with 3 metric tons of corn during B msonths with 1235 saisture
content. We have excellent comtrol of insects and no sigmificant
change in the usyal $2% gersination lavel. Esseatially wa have
retiureed ta Ehis arca of ressarch in 1978, This tise we worked with
dry bagns for 6 months., Again the reswlti wers good. - We were
interasted in not only insect problems In dry beass, but techmologfeal
propertins s well, properties soch &5 taste snd cocking time.  We had
gaper iments in severa] fars locations around San Paula, Brazil.

The dry beans wore rece fved for storage at 16X molsture content
a5 For 4 months therg wed s probies,  Beams were placed in Jute bags
Befare Baing placed in the polyethylene pits. However, there 4ai ag
above groumd comtrol and Op levels are not available. Extension agents
ip Beazil are now recossesding this typs of storage for the Farsers.

Tig polyethylens tarpulin was black. The thickeess is mof so
fEportxnt; But its Yack of persability to solstere is very isportent.
[F it 15 Eoo thick, it can mot be cloved very well. - In'the last few
years they have developed a sealant for the gathered edge of the

palyethylens.



T do wank to clarify that we are not recommending 16% maistura
content for storage of corn. . We Bad asked all the Farmers cooperating
sn Ehi% praject for corm at 125 ML, By the time we arrived st this
particular Farm the corn had moved up to 16X, Becauze the distance
traveried to resch this farm was 50 great we opled, none-the-less, to
build the wndargrownd silo for this grafin  Our reccemendation is for
Tess than 13% MC in a1l our silos, however. '

1. Grangysky:  This experiment in Brazil is one type of
undarground storage which 14 being Tooked at by other countries. In
Horduras, there are & mumber of storage structures under experimental
avaluation by the Swiss group (COSUOE).  The Swiss provide mat caly the
funds But scientists as well. The structures that this group fs Tooking
2t arg wood butldings caulked with s local material, brick siles made
Yocally and siles of tha Guatemalesn type with improved floor for
cleaning.

H. Fairehi i - My impression i3 thak 1T you put eny Eind of stored

product in 8 polyethylene bag at 16% moisture content, you would get

apld, above ground, oodergrousd, erin any kind of Enwiroasent.
ﬂ;;ﬂ'—'—"’h Ther= 15 spacial care that SET Taea wien you st

up the storage.  Thers must be no leaks and no air pockets,

H. Fairchild: One of the problems, however, is that if you
fumigate your commodity with phosphime, 1t will be held by the
polyethyiene, but 1t will also be keld by the commodity. Whan you
trassfer your product yod then run the risk of fusigatisg the grain
handler also. At best, you will tie up your pruwét seyeral wecks
after opening the structere so that the fumigent can diffese off.
Thees wesks may be too long for your product to be tled up.



In other words, you wili have to sorate after using phosphine or a
fumigant.

F. Bunkel: Do you use & vecoum systes ta evacuatas the afr from
the pit before sealimg 1t1

M. Sartordiz . Ho. We Just take special care to fold and seal the
polyethyloms - We have tried usieg varficus soalants.

F. Dunkel: [t 5 interesting how countries sround the world
evolved similar methods of undergrosnd storage.

¥. Hright: Fecently we have worked fm Tamzanis with Peace Corps
yaluateers that had been tent thers to work with thelr grain storge
problom, 1 will say more about the insech part of 1t later-  Ona of the
techniques that we encouraged the wolunteers to use was undergrognd pit
storage. It had mot been used in Tenzania previcusly. [t had been
used for hundreds of years in Sudan; snd other countries nesr Tanrafnin
There kré ia @afy problems with cheafeal contral fin African matioas
with =poblems ‘af getting the cheaical whon they aeed 1t, with
transporting it to the village, asd with its proper use,  We falt,
therefore, 1t was fmportant for them to hive an integrated wpproach, &
gystem that did nob ute chemicals. We 2dvized them to store the grain
gndérground st & sofsturs comtent of 13X or less. If there already i3
an insect pepulsticn Tn the gratn they will teke the 0 content down ta
a fevel where they suffocate themselves. [f there are not ampugh
imsects in the bulk, then we are working on methods of using microbes
to decrease the Oy tension.

F. Duskel: Thenk you, Yalerie. Disewmssions of underground are
difricult ta separate from discussions of contralled at=ospheres.

Underground storage structures create & ralatively fdeal situation for
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eontralled atmospheres. One usually brings up discussion of the ather.
The Eth topic % Futurs Trends in Privabe Conswltantship fn stored

products. A scout syitesm has bown set up by both Harley Raney in
Kentucky #nd Leroy Peters in Nebraska, These have been conmected with
the Universities. A small fee is charged each farmer who uses it
Harley has received funds from the USDA to create’s sanual for this
system and the chapters are being writtes by various aathors at this
Eime. 5o thers iz nothimg collected by Harley=--not until February
1583,

What 1 really wanted to deal with “onight was actual private IPM
type consuitants who deal with post-harvest probiess. There was &
survey done in the Zpring of 1992 amomg Minnegata IPM comsultents and
{t chawsd that none provided services In stored graim. [& there any
informarics about the Camteol/Cenex profect or any project im another
stats. Scoti, would you 1ike to describe the future prospects far
Minmesotal

5, Puffus: Right now we ere At the developmental stuge and [am
assyming we will follow a program similar to what Lentucky has. The
mogt importast comsideration when one doed sosething of Ehis soriodn
the private sector i that one can fs that ome can recaver pne's
eapenses and that it is profitable. Sometimes this is a wvery difficult
thing to engineer.  Thus far 1 have enly boen warking oa the project
for | month. Me are preséntly workieg en 21sigaing a cost for the
sarylce.  We ara probably poing to set the Fees per storsge rather than
per bushel.” The saspliag effert, 1t scems, will be very similar for
structures in a certafn capacity range. 50 we are looking at a flae

fee for o year and paid quarterly. A farser will not Bave to commit



himself to a year of the program, but probably a quarter at & time,

Unidentified spoakar:  Are you ihfinking abeut the individual
Farmer Father then commercial storagel

5. Duffus:  Yes, we are Set-up right now as 4 pest sanagoment
cemsulting service that works sainiy with field crops, preharvest. We
will, with the storage consulting, be working maimly with the same
ciientale.

J, Roberts:' In Vieginfa one very seldom finds storasge stroctures
lapger than SD00. bu.

5, Duffus: In Minnesota and the Dakota's the 5000 bu. size 1%
used, but it 15 also commen to have structures up to a 100,000 be
capacity,

5. Logehiavo:  This s becoming the situstion in Canads, Farsers
aré golng to ever incroasing woluses for ever incressing time periods.
Mow, 15-20,000 k. ere guite com@cn.  What this means §s that in thesse
larger storages, mo matier how dey 16 15 whan it goes Tnto storage,
there will be 3 moisture migration problem due to the nature of heat
transfer in the' grais mass. The rapidly decreazing ambinnt afr
tespecuiured of winter ara not met by the slawly decreasing grain
tegparatiires thereby creating & chimney effect or accumulation of
moisture from the difference. This will really create problems during
sintertios in storage, the very time when thg farmer is ok 1ikely to
be out im the Bins Inspecting the graina

F. Dunksl: Unless, of course, you cam put that grain inm under-
ground storage and Fill the Bia with grain of the fase [pEperators a5
the grownd that s receiving it

5. Loschigwe: - For the moment in Canada, we see-serition as 2
-F



peisible correction here

F. Dunkelz " Are there any other comments on the futurs trendi in
arivate consultantikips?

J. Sargent: As faroas [ know sbout the Kentucky progras, it
worked very well as am educational tool. . Thay had very few people
sigming up o second Time, Omc they Tesrned how to fmspect Lhe grain,
they foend cut they could very casily da it themselvad,

5. Duffus: . Tes, we invision this type of consulting as a very
flyctuating thing. Certainly agriculture ftself i in the process of
chamge.  We tee 3 moed at the present Lime, however, Tor this type af
menitoring.

F. Dunkel: Thank you very much, Stoti. The Tth topic is kthe
Future Trends in Quarsntine Changes, 1 hac hopea to hear fros soss of
the Torento people involved with fntsrnational grain trade. Thers was
2-recresentative fros the guarantine section of Agriculturs Cangda,. Or.
Jaam Hollehone, hare sarlier wha wis 02 spesk o this topic, [ do Aol
palimve the i3 here now. 1 would alse Vike bo Beae from Ted Spilman of
the Hationsl Musgum fa Washingten, O0.C. 0 Ted recéives for
jdentificetion znd verification specimens intorcepted by guarantine
gfficials,  Tensheicidas {3 his specialiy.

T. 5pilman: My affice i% in Washington, 0.C, but the speciagns
are actuslly semt to DOr. Lloyd Eautsom AT Dar main pfflce &t the
Beltzwille labs. If anyome has any ipecimens thet feed to be
identified, they can bs seat fo the 5. Department of Agriculture,
Lystenstfe’ Entonology Labaratory, Dr. Kaulzon. It is insgpropriate for
jdesetrication tmecimens to Be fent diroctly to the spocialist, even

though one khows the exact perisn to whes it should be Sent. [ am surd



that whatever you sand will be fdentified. There 1% a screening
process, however, and a pratocol form needs to be £117ad out by the
person sending the specimen. We fn the Systematic Entamology
Laboratery are hagpy to collaborate with ssyoes In Horth Aserica on Lhe
jdentification of specimens, that's, anyane inside the LL5. or any
contact sutilide the United States concerned in United States
Agricuiture, Although my place of work is the Natfonal Huseus, 1 work
Far the US0A  The oaly resson for this 1s Ehat the callection 18
thare. A1l of @5 that work there om stored product |Asects or on
agricultural insects work for the LA

5. Loschiava: I would 1ike o thank Dr. Spilman for the help he
gave us in Canada when we were causht ina bhind Yast year due ta that
shipment of saybeans and flour to Cuba  You sorted put the specias of
Tribalium there and determined whether it was Teibelium pedax or
Tribalius madens. We finally succesded ia getting T. madens taken fros
the 1iat of Morth American insects and then 2 years Teter we found that
it did occur hefe. 5o we now have the American black flour peetie and
the lgrger black flour beetle.

A Barsk: T, audax 15 now showing up fn Minnesata.

T. Soiimam: We also had 2 tresendous {nfestation of T. madens in
gzt Virginie

5. Logchiave: Tha probles: 15 that entdl now. we have fush accepted
Hal Sted's definition that T. madens 15 an old world species and does
not oecur hers and T. midax is a Mesrctic species.

0, Faustinfi: Part of this prob lem fs dus to the misidentifica-
tion of T. mudax end T. magens fn scme collastions.

T, Spilman: Seme of the Tribolium species sre pests in bee nests.
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L._w_g._gt_ peeur n Ch1H, T, audax and another Tribalium species was
transported there in bee nests with snipments of bees to Chilf that
ware sont to assist in pollination.

¥. Burkholdert T. audax has been particularly bad im the western
gtates this past year,

F, Dumkel: Is there any ather movement that you woeld care to
Peport? - Has Eny record been recorded of Cynapus across the oceant

T. Spilmen; MNone,

D, Faustinf:  This summer 1 found 1t in stored tobacco. It
gverwhelmed many of the warehouses in Richmond. [ have it fesding
right now on stems. [t does not do well on bright tohacco or hurley
tobacco. 1t does wall on cardbosrd Boxes, hOowewer.

F, Dunkel: That is very interesting Oaryl. This marks only the
spcond recard of iE on tobacco. In 1964 1t was intercepted in Ireland
in- & shipsest of tobacco from Georgla,  This represents the anly tims
it was found outside of Narth America. [ might refer you to my 1982 °
biogeography piper cosuthered by Al Jarak and Phil Haredn, re: this and
the pther records of this insect.

J, Sargest: What about the Khapra beetle? 1 understand there has
benn a change in its status,

W Fairchild (Plant Protection and Ouaramtine APHIS, Chisf Staff
Grflcer for Mathodd and Development): The Knapra heatle §5 the nusher
pné quaranting pest that APHIS deals withe The contractars will be
fintthed this week. We will be sealing the 1ab ia Hoboken, NJ this
waek and making sure that §E 1% secore.  MWe ars trying to Rire 2
gpecialist whi Will work with us to reer Lhe khapra pestle and do o8

dpvntopsist af batter protectants for 1B In the seantine, wi have



fust fusfgifed the khepra infested port werehouse which is Tocated in
Erooklyn on Canal Street. I am sore dose of you faw thii on
television. Purikty Mills i5 mearby and people working 24 hrs/dy Ehers.
There &lso are 20,000 people in Tow coit heusing units pearhy. Several
cameramen received over expoturad,  In another fusigation 2 parson
workimg on & roof 5 miles away had exposure problemi. 30 to fumigate
the warthouss there presents many probless, but we hope to have that
done this weshend

Wi 52411 have the khapra bestle resching our sheres. [t is cosing
in mainly spices and condiments used 'in Exst Asian foods. That s the
reason we sre Tumigating thase warchouses in Mew York City. We are alse
getting it in passengers baggages. Here teo it 15 coming in in
condiments. It is surprising, tie musber of people throvghout the
worid whi carry thelr own rice. 5o we Baye a difficolt probles Zoing
anythirg about this pest. Dr. Burkholder has been warking with us for
some Time ko provide us sith a hetier attractant, & Delter Eeend af
detecting this ingect &t low pepalation leweli  This 15 the one pest
that 15 giving us real preblems. Me are trying to keep it out of our
coumtry so that we can certify that it doesn’t exist here and thereby
be kelped in expartieg our grain.  The pesnle fn our pxport section are
having trouble with gur own graim Beciuss more and more developing
countrias are putting Barriers for the kind of finmssct anc the
infestation Jevel grain i3 allowed o have.

The APHIS group issuss the phytosanitsry certificate. We are
differsnt from the FEIS people, but we work togethar. There has' Deen
po change an the afficts] status of the khapra beetle. We are doiag

everything we can to kowp §t out. We are fumigatisg a3 scom as it 1s
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humanly possible.  Thers are of tan many hurdles bo overcose ta do this,
There are city ardinapces, civie groups fnvestigakians and
envirommental impast statesents to file. In sddition, the buildings
are ald and difficult to seal for proper  fumigation

L.Eg.l_r'u'_l:'g'_: This §s fumigation only after it is detacted nat
prophylactically.

W Eairchilds Yes, these femigations are done only after
detaction. The Purity Mills that I meatiosed earlier wis particilariy
difffcult., We tried to irradicats the khapra with a residual
facecticide, bat the buildieg had 2 subbasements snd it did sak work.
In order to get this beetle owt of our country tg protect our grain, we
told them we had to fumigate. After much sxpeénis wa coap lated the
fumigation.

& Sargentr By change, { meant there sesns to be & difference in
porder inspection. Quaranting officers are RO longer jeoking fer ik,
but they will note 1t i they find 18

K. Fairchildy One af pur basie probless s the prossure from the
aviation peomlin to process the arrivals quickiy without the time
required for a thorough Inspection of their bagpige. On the esst coast
we are attempting ta detect fruits, plants and meats in the baggage By
€Oy detection. oyver 1 miltion deilars  has already been invested in
thiz project.  Another detection device we are testing is X=rayi.
Microwaves were tried, but not seccassfully. Ol of course, presents
false positives when baggage eantaing dirty lsundry or 1jquor, 50 =8
are working in this whole area of detection devices for the border
imspection process, Dogs are another wery eacallent datection teol.

fe iz an aspendive technigue and they must Tive with the Individual



inspector for whon thay wark.

M, Sartori: Has magnesius phasphide been tried with the khaprs
Beatlel? :

H. Fairchild: Unfortunately magres ium p:l'm-lﬂ'l'lidl does not kill the
khapra beetles. Even with other insects, the phosphides do not woek
helow 40°F.

ynidentified Speaker: 'With the aifficult-to-fusigkte bui1dings
you mentioned i3 the problesm with thete the sccumulatisns of 11tter and
dehris?

H. Fairchild: The main problenm with these buildings 15 that they
are brick with old gas pipes. It 1s mainly that they are brick,
pafnted, with the paint pealing, ‘Haay of these port WATEhOUSES Were
gnce part of & central system in which the phone armd electrical w¥ires
went underground and were &11 gorructed.  The probiem with khase
facilitios 1% tmat they can not be fumigated.

Gnidentif igd Speaker: 1T debris were the probles, & forsulation
called diones could be ysed can be pliced on the debris. 1t prevents
the dispausing stages from ecdysing to become sdults the nest spring.

H. Fairghild: Qur problem is that these are old buildings with
cracks which the stored product Imsects can use to hide in.

3. Hilly The diatomaceous ekrth als wroded for wirshouses, Me
put it in cracks, in false ceilings. “aywhare they could crawl into.
The digtomacsous sarth will presusshly last an fndefinite period and it
f5 fatal for any intect that trawls info 1t

o Fafrehild: Thess are the types of materials we sre going to be
testing fm the new khapra beatle lab swhich will e completaly aaglnd in

thp mext fow months.
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F, Dunkel: u111 the new 1taff person he sealed with the Tab?

H. Fafrehild: The person we bire will come and go through &
systen of secority checks, doutle showers, elc.

F. Dunkel: Thank you very ssch. [t sounds as 1f future trends in
detactfon devices mnd. lomg-term regftial fnsecticides will ba affected
by guarantiee probleas.

Tha Bth teplc of this conference {5 the Incrpasing inkpragt &F
pen-entomalogists in storage losves due ta tnsegts, This toplc was
dor ived mainly from my intersctics wits the Horth Central Cossitioe on
aprieting and delivering guality cereals and i1seeds to domestic and
foreign markess.  Duripg bhe past & yoars with what 'i5 affectiomaktely
called NC-151, 1 have seen & steady rise 1a interast of entomalogical
gipects by the engingers, the seanamists, the plant pathaloglsts and
the goverament and the fndustry repreigntitives wha make up this
commiktes.,

At this paint, 1 would Tike o £2ll oa Wancdell wio 13 kha pressnt
chairperson of this commitiss, o paplain 15 role and also its usefull
mewg igther.

W. Agrkholder: Many of you have recefved the newsletter which
cames avery: 2 months.: Thers 45 2 distribution: Tist of abbul 500 “You
gro welcome to ddd your nAnE to the mailing 1isk. Elgrence’s point
wis very intergsting that these are non-antosalogists who are shawing
thia iptersst! fn the role of Intects in storage losses, TheEse ire
painly enginsers and plant pathalogists. Fimally. &fter masy years,
125t susmer: the sgricsltoral enginesrs pconamists end plant
pathologists turned tut to 1igten to the estomologists. The enginedrs
1 think, finally understood what the prob fems really were with relation



to insects..  We, on the commitiee are now working very closely with
some of the eaginmars In designing structiures. It 15 a vary
fnteresting commemication. Thess are university pesnle, pecple from
Endustry, sconomists.  The erganization has been going onm for 5 years
and we are, hopefully, beginnimg another 5 year plan.

F. Dunkel:  Wendell mentioned this 15 a good forws for devaloping
bigemgineering tenms. Part of the engineering/mycology teas I woriced
with ip China this fall came from this growp.  Unless anyone wishes to
make additional comments, [ will mawe 'om to the ainth topic,
Futurg Trendd fn the Intgrnational Scene. We will First hesr from Ted
Granaviky who has just attended the first Latin American Confersmce om
pott harvest Tosses of grain, It was held in Brazfl September 20 to
24 We will alse hear from Valerie Wright who s struggling with the
greater grain borer probles ia Tanzania Following her remarks, 1 wi il
comment of the discoverfed of the bioengineering team I worked with im
Chima this fail ontil =y return yesterday.

T, Granovsky: - Before I begin my srecific comments, | would 1ike
to direct s comment to those of you in this roesm who have! some
expertise fa the stored product ares. Intersatiosal comsulting 1% a
very rewarding area,  Ome place to-begin 15 by swbeitting your
apnlicaticn to the Food and Agriculture Associatfom (FAD) of the United
Mations, At the present thoy are looking for a post-harvest specfalist
in Guatemala for seversl months, Sech persons are often difficult to
find “to you might censider subaftting your zpplicatian.

The meatipg im Latin America pointed out that based on 1977 data,
post marvest losses thers wore 20% (with a ramge from 10 to 403},

Excesifve losses there are a matter of feet. It may be the same in
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Africa or Asia but I choose to wark only in Latim America.  The
follewing gl {des ara from the conference attended by ca, 108 post
harvest specialists from 16-17 Latin Asericas countries triing ta salve
thefr own problems sith each otker. They have formed & s@all
pssaciation af Latin americam specialists and T balieve that we are
going to see good progress of this group lm cooperation with the Morth
Azericans end the British. There were & othor Asericans at the
posfarenca, one who 1ive: In the Dosinlcam Repahbie and warks with IC&
ami the pther g &n Aserfean plant pathaiogist who 1ives in Buatemala.
The Tater sciantist gave &n excellent presentation of aflataxing in
Guatemala and [ will present here a susmary of her date.  The humid hot
areas of the country prowided 27X of the affatoxin campies and the dry
tesperate arses 2. Llevels in excess of 20 ppm wore detectad in 8% of
2l samples with aflatoxin.  Another one of the outstendimg papers that
wWere precented by Hamilien P. Ssntos who 1% & graduste of Pardue
University, - He is & Brazilisn working with Endragal, & ressarch group
im Brazil which performs functions similer to the USOA. He is working
with small farmers end their graln storage stroctures. The work he
regorted . was A survey of B30 prodocers of gradn fn the tusa or on the
cob and that 98T of thes have trouble with insects fn the post Barvest
iyitem.  Seventy four percent try to centrol the insects with &
granular residual in Tewels of 15 cm' Five of them indicated problems
with rodents. Teernfore, fn Latin &merica where more then S0-80% of Ehe
people kre farmers..  This s1ide shows Memflton with one of the storage
structures that be 15 working at the Endrape staticn. He has tried a
small scale experfiment 8 different treatments. In this particular

sfide eucalyptus leaves -are Being Tayersd in @ traditional: manmer in
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the grain bulk. He has also tried ash and ather technfiques. Cantral
with aycalyptus leaves was not as good as farmers expect 1t ta be
Ancther project presented by a student st Cantreinare, Ms, Feda Ritta
'Antonia Farpni.  She presented I systems. (g was bp Teave the corn
in ‘the field until 1t if uied. Ancther 18 2 leave 1t im the fleld for
drying and then to bring 1t in and ttora it The 3rd system i3 ta
mervet b right away and than store 1t ima salar grain dryieg Systen
rahsf tham 4 subtérransan systen. . From the orset of the
eaper iment {1580} there was 40X damage with the first systes. The
experfment wad rum twice, once each in 1581 and 1582, At the onset 3-
2% gf the corn wes intact dameged. With the first systes this corn had
LB damage by the fallowing Septander. With the secend method, the
geain  contained 20-30% damaged gernels by the following Septassar, By
Dacgmber this grais had 48-52% With the third 2ethod, the grain had
only 4.5 to 5.5% damage. This same gra fa had only 4.5 to B.0% moisture
content by Decesber.  IF gorn was nandled is the second method wpito
o dampge was recorded. - Whergas 1FocoTn WAk Rarvesbed fmmadiataly and
plazed 1n & dryieg 5§16 and then stored, the damage and was =uth lower
and the germination was good

Arother interestipg project presented was by the Hopdurans i
rocoeration with Swiss finencing.  They reported on loss figures with
corm, beans and sorghum cropping systems. With comn im the Tlald after
it 15 mature-ind douhiled over but before ft 15 harvestes AEY wis lost.
The part that goes to storage [ca. E1%) sustains a 10% loss prior to
ising or sellfng. An altermative would be at harvest ko put 1t ina
metal silos  Losses were reduced o Tero with this syitem. The Homduran

growp i3 proposing/supporting the comversion to metal silos and solar
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graim driers to reduce grain losses.

In the final portion of ay remsrks, [ would like to provide more
details far my comments ro: the Guatemalas sftuation madn at tha Horth
Central Branch mestings last spring. ~ These 5lides show typical grain
market activities whers the corn is 3ifted and excassively damaged
kernels are resoved. A close look At this grain indicates there are
large sumbers of insects fn this graim, K clozer inspection of this
ioor! grin revealed that only U6 out of 300 were sound kernels.  Part
af this problam iz now being soived by the use of the metal -~ sflos
atpt-ibuted by FAQL Wherever this silo has besn used, lHoncurad, Casta
Rfea, Bolivia 1t was successfulin decreasing storage losies due t0
imspcts. These structures hold ca 1 T-of maize, They cost sbout $30-
&0 L5510 for ‘the materinis.,

In conclugion, 1 would 1ike to esphasize that you think of sharirg
your gapertise imternatiosally, whether it be through the Kensas State
profect or others, The farmers in Latis americs snd elsewbers in the
developing world need tachnical assistasce.  The palitical climate 1n
itz of these countries often curtells the offering of this assistance
from thelr own country, Wecan be of halp by orgemfzing some af this
needed assistance,

F. Dunkel: Thenk you Ted, Ted mas i1lustrated cne very important
ahi1icy for those who of far thafr techaical skills in fntarnatfanal
areas = that ts Facility with the host language. OFf course,
wiliingneds to contribute s also wery Eporkant.

Yalarin would you 1ike fo present your comments regarding the

Tanranian probleat



¥, Hright: We have been talking zbout the movement of fnsacts
frem 1 geographical locatics to another. What [ have to say has to do
with disperssl of this sort, but also with the intermational grain
trade, In the mid 1970%s probabiy 1974-T6, the larger grain borer,
Prastephanus truncatus (Horn), a native of Central America, moved to
Africa throush srain aid shipments to refugee camps probably.  Thers
are no records of how it came into the cowntry and prior to 1974-76 1T
was deseribed only from Central Amarica. This s our best guess
heraase thers were & nuamser of refuges camps sot-up from the Uganda
seor. In the same gre: which 15 the Tsbora reglom, a warm, dry area im
Westarm Tenzanis, the imsact became estabiished and is now causing
devastating problems for corn storage in Taszanie © The seriousness of
the problem fs such that a number of isternstional sgencies have been
fmveaived fn ssteasing the situstion. I was involved through my work
with AID =nd peace coeps training. FAQ hed & team goimg into Tanzania
to try to find out the cxtent of the infestation. Tropical Products
Institnts [51ough Bulks, England} had & research beam there as well,
tooking at control metheds as well. Prostephanus truncatus looks very
puch 1ike the lesser grain borer. It i5 & bostrichid that eats
continuoesly snd is extremely devastating to corn. [t cem only
peproduce on corn although the adults will feed on other comnmod 1E1es.
The demage being done in Tanzanfa is in the range of L0 ta 0% within
the First 3 months after hervest, In some individual cates, as such as
100% 1ess has occurred, The FAD team considered irradication, but
because of political problems fmvolved, becawsse of the wiy grain maves
thraugh Tanzania, irradication was net at all possible. MWany of the

African nations Just do not have the personnel, the extension staff or
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the porsons knowledgeable in stored grafn to implenent any kind af
prtensive program. 5o what has happened {3 assentially nothinmg. We
are wary concarnad that this Ensact is gaing Lo move inko their corn
growing aress in Africa and in tises of podr harvest or famime’ it could
be an extremaly bad problem for the people there.

[ think that we should seriously comsider what we report with our
grain when you consider that a situation suech as this can oceur, - When
Wi are gxporting grais to countries that do nat hawe the capebiliity to
{nspect grain &nd guarant ine matariels Tike wa do in the West. We
shewld ba concerned that we should be sending them pests that are goirg
ts ba major probiems for them in the future, [ den’t think ft 13 sver
lopked .t in that lighk

Prostephanys truncatus meeds & 1ot of ressarch. Some has been
geng - ip Maxice, the Trepical Products' Institute has done Somp work on
its biology, and thare s 2 good paper that has come out by Bell and
Watard from the Wisripeg Research Station on the biatagy of this
fneect.  Thers 15 stiil & Tot wnknown about 1t Tt can grew and
reprodace under quite & wide range af conditiass very similzr to the
lezser grain borer @nd thers 15 no reason why 1% cam not move to other
areas. 5o this 14 one imgect that we need to he awiras of in the
future.

1. Geanowskys Ong of the comments [ had to deal with at the
canference in Brazil dealt with that very topic of export of insects
to forglgn countrles.  Thers was &n imdividual froa gne of the Latin
American ecuntries who indicated his country imported 1 weevil for
every person im his country.  We In the L5, have the responsibility to
cos that our grain inspection is dodpg the dob ft sheald.
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M. Burkholder:  With this particulsr  Inseck which f§5 absolutaly
devastating we need to be concarned thet this insect could raturn in
the pmptied ships &nd Boxcars up 'r..he river ar by tail inke the plafng
SLAtEs.

f. Granovsky: - 1t has, howsver, occurred in Southern Texas for
FANY yoars and hag not moved. It was docwmented in corm (nthe 193005
and 40's there. . Why hase't it spread?  Perheps we should not speculate
too much regarding future dizpessal.

M. Burkholder: But there is no reescn that this insect in certain
situations esuld not 1ive in Kamsas were 1t browght there. The English
have apparently already idemtified the pheromans end &re using it in
thedr studies. 50 perhaps in the future we will Reve better dutection
tonls to docement the dispersal of thig fnsect.

F. Dunkel: What ahout the change in storage tecnnigues from on
the caob to off the cob storage of eornl ;

¥, Mright: One of the conirol measures far the greater grain
harar 1% to thell the corn. It does much better when grain 15 on the
colb. It mesdy the pressure or the structural mabitat of graim thet i%
5t411 on the eab. 1f you shell the coen, this imsect doas nat
reproduce as wall. This may also be part of tha reason why it has nat
spread the countries whers bulk grafn 15 the main means of storage.

Y. Spilman: 1 was involved in the fdentificatica of That nsect
from Tanzenia alomg with some of the British taxonomists. I was asied
many guestions by the Department of State. Thay apparently ware afraid
this would become am imtermatfcse] political situation. [ locked inta
the d!:hrihu-tizm of this 1nsect. It is known only from the southsrn

United States, that 15 from southern Toxas and part of Flarida. I do
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mak um:lm-i.: sad how 1% can be inwolwved 1n ULS. export graim £F 6t enly
securs in thesp 2 locations.  Heoustom fs the only export peort in thoss
areas.

¥, Wright: Some of cur grain 1s shipped to Maxico amd then ta
sther countries. Hut, we Bave no decumentation i to where the African
population came from whether from Cha 0.5 or any gther place. There
§s no proof that the AID shipaestsy {n which i1t was received came froa
the 3.

D. Faustini:  Did they trace the records af the ghip ftselfl

¥, Wright: There were essentially no recordi.

E. Thomosou: When you look at & ship, thay are just 1ike railway
boxcars. They carry sverything whatever 13 there. For exampio, Jdapas
f shtaiming khapra beeties from 5. grain shipments, How did they
get teprel  Those hapra bpatles did:not come from the LS., théy cama
o goubt from @ shipsent Bhat was in that ship prior to the L5 grain
This 13 the probles with fnsect dispersal. There are sany places in &
ship which are hospitasle ko many itorage insecis. Unlass we can
Srradicate thess imsect populations from shipd, we will be dispersing
unwanted ingects with our WL3. grain esports. Often the grain camieg
dewn from the central states w1l Tay {n tha harbor fof severd] wesls
before it i3 shipped oat. Thers i consequently, 3 large prodle= in
tha south with fusigating commadities for shipment in ardar to meet
phytodanitery standards

¥. Weight: I think it i3 interasting in £. Storey's study, for
pxample, thet never detected even 1 specimen of Prostephamus truncatus
in a1l the exsort material that he looked it

F. Dumkel: It fzdifficult to distinguish the greater from the

Tegser grainm borer?



¥, Wrisht: Mo, sctually not at a1t Af you know what it looks
1ike. (It 15 guite a bit larger tham the lesser grain borer, Ehyioparta
gominics,

Fo Dunkcel: ~When 1 originally heard the story of Progtechanus Trom
Or.. Cutkoms of our depertment of Minnesols, gfter he had returned from
the FAD fnvestigative mission to Tanrania, 1 noticed many parzilels in
the recent geagraphical mistory of Cymagus. We have documented tha
souament of thls insect up from Mexico all the way in to Lanada in Just
the past #0 years.  This work has Bepn published this month in the
journs] of Biogeography, Durisg this time large local outhreaks have
heen documonted in 811 regions of the U, grcept the Morth East. It
can be an internal fesder which attacks sound cora and it §s o dowht
fust & matter of time before o dispersed propequle becomes established
serass the ocean nd local populatioss reich & aasily detsctable snd
vigihle destrectable level.

The third {nternational stared grain situation we ware tln hear
ahoit this eveming wis that of the USDA team [ took to China. 1
11terally returned early yesterday morming 5o fmpressions ere frosh,
hut not necessarily fully processed. This 15 my 3rd trip thers in 3
yEATS.

Whon 1 returned’ fa 1931 from the research condscted in Geengdeng
in South Chira under the sponsorship of the U5 Hatfonal Academy of
Sciences, it was suggested that 1 propose an interdiscipl inary 1.5,
toam 1o wark with the bicengineering eas i hed conducted the Tisld and
Taboratory research with.  The profect was celested by Ehe USDA and
then by the CHiness Hinlstry of Agricultere. The funding was fous 009

USDA and the Ministry of Commerce. [ then selected @ rics scorage
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srginesr and a mycotoxicologist to retern with me to contimue the jaint
research this year. Somemkere among those 3 groups, the USDA, the
Chirese Ministry of Agriculturns and the Ministry of Comaerce which
deals with post harvest commodities, the research partion of the
proposal was Tost.” In the end, I do sot believe the proposal was
satirely road by these who made the arrangements for sy Leam there in
the Minittry of Commerce. The plan to move the USDA's GICD progranm
{mto more of a research type of program did not Succeed with this
togm, 1t {3 howewer, felk on both Chimese snd U5, sides Ehat the
ground work 15 now lafd 4o that Eha USOA w111 ke furding more. research
oriented teams such as I proposed and this will be communicated and
pxpected by the governsent porscemel who pecafve the tesms in China

o, 1 brought there with me a rico storage eagimeer, David
Calderwond, from the U.5.00A. Rich Research Libaratory im Beapmaont,
Texps and & mycotoxicologist,” Lioyd Bullerman, from the Food Science
and-and Teehnalogy Depsrtment at the Uafiversity of Rebrasia. Rather
than doing the resesrch which was proposed by me and anticipated By =y
Chinese Collesgues, who 1 worked n-f"th last yoer in Guengdony, we Bave &
ser ey of integrated seminars. and cpoke with the main grafs storage
entemniogists, enginreers end mycologists 1n the country. We also
learned & gréat doal about the structure of Lhe Ministry of Commerce
uhich deals with storsd commoditins at the mational, the provincial,
municipality and the city level. That 1s all going to be part of an
srticle for Cerpal Foods whers my earlier article was publizhed which
cans gut’ in September of which | now have copfes availabla.

1 will finish sy comments ahoot thina as Idid Tast year. This 1s

not am ordinary developing country, It has a sophisticated grain
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ﬂ:rm- and man i tor Ing systes.  After returaing again and spoaking with
mhny BOrE Warehouse Sanigers and ohserving the detalls of meny mare
storage systems, T am stiil 1opresied with their techrigues. 1 alzo
gncourage mere entasologists to go there. This i3 not w0 much B case
of helping as it 15 a case of tearning and helping at the same tise.
It fs just exchanging views. The main techafque that they have evalved
for long-tern storage i eontralled Atmespheres,  This {8 done, aainly
with only an airtight, not using My and {Os  Wnen the Takter 1% uied,
it may be generated from COp producing yeast which are cultured ina
storry of rice husks and wheat bram. . Alomg with the controlled
stmgsphere, low levels of prostanin have besn uved proghylectically for
many years. Resistance of storage Ingects ta phostaxin it & problen
they are now struggling with thers,

This toncludes my comments on China's grain storage. Again, 1
wowld 1ike to emphasize the isporisnce of konwing the lenguage, whether
you are calied te werk in a research, corsulting or lecturing capacity.
1 am not grite &5 acconplished. fn Chindse &% Ted iz “1n Spanish, bak- it
i very usaful.  Valerfe fs obtaining a working know Tedgn of Swahili.

The Tast topic tn Futers Trends dn Establishments of Ecgnomic
Thresholds for Stared Product Ingects. There wore ne roluntesred
cantributars to this topic,  Are there any others. at thiz timal

& Sar 1 Dee ol my students has copdicted ¥ stedy with the
[ndfanmesl mgth ([MM) on popesrn, particuiarly on popaing quality. He
found that there wis on statistical difference in peeping quality fn 1
gt sampTas which Fustained 15 1HM from egg to aduit.  Howaver, the
orésence 6F 1 [NN per £0,000 Tb will cause 3 refusal of shipment. 5

this f5 an economic pest even though ft is mot puthuiq-'lr a damaging
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F. Dunksl: = The fdea of ecompmic threshald €5 am important
consideratian of oor laboratory with Cynasus this year. We zro losking
2t the affect pf fts sctivities in teras of bestie hours.  Loss Factors
tested were test weight, X moisture content, ircraase in free fatty
acids, total protein, total sugars, and uric acid content. We also
tested the ability af this dnsect to be detected In the state and
federal grain grading process. The gratn buyers of Mismesota ware thed
polled to determine what affect insects detected in the grading process
have on the actaa] price of the gradn .

I want to' thamk all of you for maiptzining the informality of the
semingr this evening, We have  fndeed had & nom-time-bound discussion
gnd 1 appreciste the fres erchange of idess and research resuits that
hat alfewad,

We have one sore: (tem of business befare we sdfourn this evening,
Wi first must decige if we went to have another informal Stored Prodect
Conference st the mestings mext year and 1F yes, we then must select 2
modgrater, . First 2 show of hands of thote who wish this conference to
happen naxt weer. He will kold it next year.

J. Saragnt: Thiz has boen & good format for discussion this
svEning, perhaps others woold be ipterested §F next year we would Il!:ﬂ
peint the toplcs im the prograz which s diztribhated to all ES&
BEEDErs .

F. Donkel: Thank yot Jim. We will try thet.  ire you Seogesting
thit we =ake this more forsal?

J. Sargemt: Mo, Juit so that gpeopie, other then we who recefve

the malting, are aware of the contedk.



F. Dumkel: The confersnce topics Have been pasted for 24 hours
and- 1-did ute several 1ists to send out ci. 160 copies of the
anrouncement matorial i September. Larger, more striking posters cea
be made 2130

5. Hi11: " Room in tha program i3 1imited; bat perhaps a few kay
words can be mged for eech topic.

F. Dunkel: Thamk you for your suggestions, May we have soderacor
suggestionst  (Daryl Faustini, Research Scientist, PRi1lip Marris
Comnany, Richmond, VWirginid was suggested and approved ta ba aoderator
st the irformal conferance in Datroit in 198%.}
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FARTICIPANT ADDRESSES

Charles Amyx, Methods of Develop., Hystiswilie, MO 78T

Barbara Andersgg, U.5. Brain Merketing Resedsch Lab,, Menhaktang
K5 53m3 [protectant metabolism)

Jim E. Baker, USDA-ARS, P.O. Dox 22009, Sevarnah, GA 31810 [s.p.
insect, physialogical res.)

M. Banfield, P-PMG/Stratford Projects Ltd.; 545 W. HEE Ave.,
Vancouver, BC Canada ¥iJ 1ME

muf Barak, Zoccon, 1080 Raymond, 5t Paul, MN 55108 [pheromeres &
168

n.L. Bazimet, Pesticides Contral Sectiom, 135 St Clair Ave. W.;
Toronto, Ontiris

Herman Beperst, R.J. Reynolds Tobacco, Rssesrch Bidg., Winston,
Salem, KL

Johs Brower, Stored-Prod. A K D Labs, Savannsh, Gh 323405 [resmarch
in Bfal. Comk.)

Bi11 Bruce, Stored-Prod. B'& O Lab., Savanmah, GA 21405 [{fnsect
detection)

Wendel]l Burkhoider, USOA, Dept. of Ent., & of Wisconsin, Madisen,
Nl 5306

Leslie Chong, Simen Fraser U, Biolegy Pept., Burnzby, BC
{pheromose. studies]

Robert Oavis, Stored Product Insecty Lab., USDA, Savannsh, GA
374t

Charles Deane, Commercis] Development, CRO Albany. Int'l.. Buckeye,
Af 85018

Seott Duffus: Centrol, lec., 131 Oakdale, Box 826, Owatonna, MM
[trored erain pest management]

Elarence Dunkel, University of Minnesota, Dept. of Ent) Flsh. &
Wild11fe, St Peul, MN 55108 [cosputer-based mansgement of  stored
grain; underground storage)

Walter Ebeling, Prof. of Ent., Dept. of Bialogy. UCLA S0024
(stored grain protection}
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Homgr Fairchild, US04-APH]S, Plant Protection asd Dugrantine, 632
A Fecera) Building, Hyattsvills, MO 20732 {mathods and develcpment
&f plant protection ead guarantiméd grganisas)

Dary]l Faustini, Ressarch 3ci., Philip Morris USA, Richmand, WA
[general starage]

Mark Foldlafger, Insect Physiology Lab.., Beltswille, MO

Tod Gramoviky, Texas ARM, Dept. of Ent., College Station, TX TTE41
[stored grain pedt aanagesent)

lorey Heath, Oept. of Eat Comstock Hall, Cornell, Tthaca, NY
14553 (ext. pasticide impact iizass.]

Stuwart S, H111, Dept. of Ent., Machonald Coll., PdL Haxica,
Cassda (diztosacecus earth forsulatfons)

futh Lynm Heoper, US Army Natick RED Labs., Atin: DRDHA-HP,
Matick, MO [food packsging, . textile peckaging)

Frasst Horber, Dept. of Ent., Kansas State, Manhattan, K5 BES06
B. Jofa, U of Manitoba, Dept. of Ent., Winnipeg, Canada

Jt= Eogve, NA Tach., Dept. of Ent., Slackburg, VA

Tasat Klals, Dept. of Ent., O of Wiscomsin, Madison, WI 53706

Wichasl J. Lawton, Western Extermimator Co., P.0u Box 11881,
22711 {urban stored prodict pests)

Bobert Lehman, PRilip Morris USA, Richmond, VA 23261 [research]

3.5, Long, Fhilip Morris USR, Richmand, VA 23139 [plaat
sanitatfon]

Cun Loschiovo, Agric. Canade, 155 Dafon Road, Winaipeg RIT D&
Richard Mankfn, USDA-ARS, P.0. Box 18585, Gatnesville, FL I8

David- Matthes, Pordue University, West Lafayette, IN 47907
{international grain storage]

K., Mikolajezak, USDA-ARS, W.A.AC., 1613 K. tniversity Streat,
Peoriz, IL [insect attractants & pheromongs |

E.M. Plerce, Sison Frager U, Dopt. of Chemittry, Burnaby, B.C
Canada {pherosones of Dryzaephiluc]

B Plerce, Simon Fraser U, Dept. of Chesistry, Burnaby, BC;
Campda
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Jbm Reberts, WA Tech., Dept. of Ent,, Blackburg, WA 24061

Maria A Sartari, ITAL, GP.139; 13100 CCaspinas, 5P grazil
[posk harvest Tosses)

Jim Sergent, Ohic State U, Columbus, OH 43210

JA Sif1ientes, ASIA 2-103, Coyoecan Mesdco, 21 O:F Maxica
{applied research)

Eric Smith, Orkin Mational Serwice Dept., 2170 Piedmont Rd.,
AtTanata, GA [cosmercial control)

Ted J. tpilsan, Systemabic Ent. Lak,, USDR, Mashingten, OO 20580
{systematie)

[, Stsates, MAAG, Inc., F.0. Box X, Wero Beach, Fi

£ Thamnsosm, Areed Forcas of Peit Misagesent Board, Farest @len
Cpe,, Wramc, Washingbon, DC 20012 (precessed food probection}

Valerie Wright, Earsas State U, Dept. of Ent., Mashattan, K5 66506
[insect storage fungh)
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RECENT HISTORY OF INFORMAL STORED PRODUCT INSZCT
CONFERERCES AT MATIDMAL ESA MEETINGS

YEAR LOCATION TITLE POTEAATOR - ADDRESS
1971 Las Angeles O - -
1972 Momtreal : T - i
1973 Dallas =g 4 =
1574 Minreapalis nome a -
1975 Hewt ("] 0ARS Chemical Control of Cel L ue, W5, Graln
Ltored Product [nsects  Marketing Research Lab.,
Hanhatian, KA
1976 Hewadd A 1 i
1877 Washington, DC. ' Chesfcal Coptrol af Pel LaHum. U.5. Grain
trargd Product Insects - Marketing Ressarch Lab.,
Marhatian, KA
1978 Heus ton Cantral of Stered Johs OulAlan, N.5. Grain
Product [nsecks Harketisn Research Lab.,
Manhatesn, EA
1979 Denver Control of Stored WA 1T §am He McBaughlys
Prodisct Infects if.5. Grafin Marketing
Apsearch Lab., Manmattam, KA
1580 Atlanta Contral of Stared Willlam H. MeGawghly. .
Product Insects 1.5, Grais Marketing
Fesparch Lk, , Manhatean. FA
1881 Los Ampeles Informal Canference James Sargent, Ohio State
on Stored Froduct University, Colusbus, OH
1ngects
1382 Toromto Futire Trasds fn the Flaresce V. Dunkel,
Minacerant of Stored  University of Hinnesoty,
froduct laseces St Pauly MA
1581 Oetrott to B annaurced paryl Faustiai, PRillip

Mmarrls Co., Research
pivizis~, Richmond, VA



