
ROUNDTABLE II. ADVANCES IN BIOLOGICAL CONTROL
D1Scussion Moderator: R. Arbogast, USA.

We opened our round-table wlth presentations summarizing recent
and current work on the use of parasltes, predators, and pathogens for
the control of storage pests. Several polnts emerged from the
dlScussl0n that followed:
(1) The frequent occurance of parasites and predators in association
wlth heavy pest infestatlons lndicates that natural control lS often
lnadequate. It may be posslble, however, to overcome thlS inadequacy
by proper manlpulatlon of control measures and augmentatl0n of natural
enemy populations by means of perlodic releases. An instance was cited
ln which the parasltlc wasp Bracon hebetor provides efectlve natural
control of Ephestla cautella on bagged malze seed when chemicals were
used JUdlCl0usly.
(2) In some clrcumstances, the unacceptabllity of living lnsects or
lnsect remalns would preclude introductlons of parasltes and
predators. However, ln other circumstances, these factors are not
lmportant, as for example ln stored lnshell peanuts and in grain
stored for seed.
(3) The lnteractions between hosts and parasltes or predators and
prey, are often very complex and more research is needed on these
relationshlps before natural enemies can be used effectlvely as
control agents.
(4) The future of parasites, predators, and pathogens as practlcal
pest control agents will depend upon development of economical methods
of mass productlon and upon lnterest ln this development by commercial
biologlcal control companles.

It was generally agreed that biological control cannot be used ln
every storage sltuatlon but that lt could be used to advantage in
some, especlally as a component of an integrated management scheme.

ROUNDTABLE III. ADVANCES IN THE HOST PLANT RESISTANCE METHOD
D1Scusslon Moderator: J.G. Rodriguez, USA.

There lS a lack of research interest ln the Host Plant Resistance
(HPR) strategy ln pest management of stored grains which is more or
less dlrectly proportinal to the research funding available for
studles ln thlS area. The obvious reason for this situation is that
grain surpluses occur ln the developed countries, and this reflects on
funding for this type of research. As you (we) have seen there has
been a real dearth of papers in thlS general area at the Conference.
Some of the International Research Centers such as IITA (Ibadan,
Nlgeria) and CIAT (Call, Colombla), of course, have excellent programs
ln HPR, but unfortunately the workers involved are absent from this
Conference.
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Nevertheless, there are a host of reasons why HPR should be
gett1ng more research attent1on. The follow1ng are the most ObV10US:
1. Genet1c res1stance to a pest lS one of the most econom1cal
strateg1es that can be appl1ed w1th1n the content of integrated pest
management.
2. The beneflts that sp1n-off from th1S strategy 1nclude the reduct10n
of pest1c1de usage (res1dues 1n the stored commod1ty).
3. W1th the problem of 1ncreas1ng levels of res1stance to chem1cals,
and the banning of certa1n chem1cals/fum1gants from current usage, the
HPR method takes on added slgn1f1cance.

The d1Scuss10n on the HPR method focussed ma1nly on r1ce and
ma1ze. The dlscussant on r1ce 1nformed us that r1ce forms the maJor
cereal of 65 to 75 percent of the world populat1on and a post harvest
1nsect-res1stant r1ce would be of cons1derable value. The w11d
genotypes have proved to be the best source of reslstant (R) germ
plasm. About 1,000 Ch1nese var1et1es have been screened for res1stance
to Angoumo1s gra1n moth (Sltotroga cerealella), and about a dozen
genotypes have shown res1stance cons1stently. Our prom1S1ng llne, CI
12273, was res1stant to the lesser gra1n borer, (Rhyzopertha domin1ca)
1n no-cho1ce tests for ant1b1os1S and to several other spec1es 1n
one-year mult1-spec1es free cho1ce tests. Res1stance appears to be
conferred by two factors, 1t lS dom1nant, and centers on the hull.

Although none of the res1stant genotypes have been released, one
(CI 12273) 1S be1ng crossed and bred w1th favorable plant types for
poss1ble release of e1ther a commerc1al var1ety or el1te germ plasm
for breeding purposes.

Some of the recent work on post harvest HPR on ma1ze was
discussed. A slgn1f1cant range of res1stance to the Maize weev1l
(Sltoph1lus zeama1s), lS present 1n the most commonly used 1nbred
llnes of corn 1n the U.S. corn belt. These 1nclude res1stant llnes
llke B31 and B*. Among the suscept1ble ident1f1ed were were Pa91 and
B13. The latter lS a component of hybr1ds grown on 35(?) percent of
the U.S. corn acreage.

Several stud1es on the mechan1sms of res1stance have 1nd1cated a
maJor role for the kernel per1carp. Flrst, through an 1nher1tance
study, a slgn1f1cant maternal effect 1n the F1 genotype was found. The
per1carp lS 100% maternal t1ssue. In add1t:on, general and spec1f1c
combin1ng ab1l1ty effects were found to be slgn1ficant.

Second, SEM studies on the feedlng behavlour of the malze weevll
have shown differences in feedlng strategles on res1stant and
suscept1ble corn genotypes. The ma1ze weevll was found to feed 1n a
shallow and deep manner. Shallow feed1ng sltes were 1rregular-sized
penetrat10ns of the per1carp with shallow feed1ng on the endosperm.
Deep sltes were smaller, usually c1rcular, w1th extens1ve endosperm
feeding. Wlth suscept1ble varlet1es, shallow feed1ng was more h1ghly
correlatedwith OVipos1t1on while the reverse was true 1n res1stant
varlet1es. The texture of the per1carp was rougher on the suscept1ble
llnes and smoother on the resistant lines. Because of the ease of
gr1pping and penetrating the non nutrit10us pericarp on suscept1ble
lines, the weevils did not feed extensively on the endosperm.
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Conversely, w1th the d1ff1culty of gr1pp1ng and penetrat1ng the
smoother per1carps on res1stant 11nes, there was select10n to fully
ut111se the exposed endosperm by more extens1ve feed1ng. Th1S resulted
1n a deep feed1ng slte.

Follow1ng the SEM stud1es, the texture of the per1carps w1th
varY1ng levels of res1stance was quant1tatively measured. Th1S was
done w1th a prof1lometer. Slgn1f1cant d1fferences were found among the
llnes. When the number of eggs that were OV1pos1ted 1n these llnes was
regressed on these measurements, there was a clear trend of greater
OV1pos1t1on 1n those genotypes w1th h1gher measurement values or
rougher textured per1carps.

These stud1es have led to the conclus1on that the texture of the
kernel per1carp lS an 1mportant mechan1sm of res1stance 1n whole
kernel corn to Sltoph1lus zeama1S and 1t can be measured

F1nally, there were two p01nts that surfaced as 1mportant
cons1derat1ons for future research:
1. Research f1nd1ngs 1nd1cate that there are chem1cals on ma1ze
per1carp that need to be stud1ed (as they affect 1nsect behav1our)
uS1ng more SOph1st1cated techn1ques than those prev10usly used. The
reason be1ng that current results are contrad1ctory.
2. In V1ew of future work, ut1l1z1ng genet1c eng1neer1ng
1mprov1ng the HPR strategy, it lS 1mperat1ve that
res1stance factors 1n quest10n are quant1tat1vely and
1dent1f1ed.

techn1ques in
the prec1se
qual1tat1vely

ROUNDTABLE IV. ADVANCES IN EARLY DETECTION IDENTIFICATION AND
PREVENTION OF MYCOTOXINS

D1SCUSS1on Moderator: J.R. Cole, USA.

D1Scuss1on were centered around three bas1c tOp1CS: New methods
of detect10n and 1dent1f1cat10n, methods for detox1f1cat1on and
methods for prevent10n of mycotox1ns.

Although the ELIZA (~nzyme-~lnked-!mmunosorbent ~ssey) type
asseys are not new, the appl1cat1on of th1S assey to mycotox1ns (small
non-1mmunogen1c molecules) lS a new and rap1dly develop1ng technology.
At least seven d1fferent commerc1al compan1es are now present1ng or
w1l1 be present1ng ELIZA type asseys for aflatox1n. These asseys have
taken three forms, (1) card tests, (2) m1crot1ter wells (standard
ELIZA tests) and (3) Aff1n1ty columns. These all have d1fferent
appl1cat10n potent1al. A d1Scuss1on concern1ng these appl1cat10ns to
develop1ng countr1es suggested a poss1ble appl1cat1on of the ELIZA
card test to more pr1m1tive sltuat1ons, wh11e the other two types
probably would be appl1cable to more of an analytlcal laboratory
sltuat10n. The advantages and dlssadvantages of each assey were
presented and lncluded sensltlvlty, reproduclbl11ty, economlCS, tlme
requlred for analysls, number of aflatoxln detected and whether an
ELIZA reader was requlred. It was concluded that thlS type of assey
wlll no doubt have appllcat10n to aflatox1n analysls at several
appllcatl0n sltuatlons and ult1mately may result In a multi-toxln
assey In the form of a card type assey.

The second ltem dlscussed related to use of Ammon1a
detoxlflcatl0n of aflatoxln contamlnated graln and meal. It was noted
that ammonlat10n of corn and cotton seed meal in the USA was belng
routlnely conducted In Ar1zona and Georgla. The technlque has not yet

657




