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I.TrODUCTIUN

The Angoumols Grain ioth (Sitotroga

cereallela, Clivier) has bzen known for meny

years as a pest of grains in the field and in
storage, (2¢), (13), and bacaure of its economic
imoortance the field bioloey has bezn worked cut
from time to time by verious authors, (1), (3),
(©), (&), (M, (3), A7), (19), (=0), (£1), (22),
(e5), (23), (&1), (30).

Back, (2), in discussing the grain moth
as an economic pest, says that, "Under ordinary
climatic conditions ......, temperature seems to
ba the most ilmportent controlling factor in dev-
elopment."

Back (£) also reports thst, "The An-
goumols grain moth has teen bred from wheat, bar-
ley, oats, buckwheat, corn, sorghum, milo, rice,
beans, chickpeas, and cowpeas., It is a general
feeder upon all seeds of the cereal tyve. It
causes grestest loss to the wheat and corn in
this country, thoush instances of serious attack
are recorded freguently upon cother grains." This

is substantislly in accord with the statement of



Girault (17) that, "The grains attackesd are
wheat, corn, and other cereals less sariously."
Other authors roport that rye, nopcern, Sudan
gra~s, and porsibly grass seed are sttacked,
(8), (22), (10), (=23).

According to EBack (2), the moths may
lay as many as three hundred eggs apiece, al-
though one hundred-fifty is probsbly a fair
average. King (25), also workirg on the field
biology of the grain moth in Pennsylvania, ar-
rived at approximately the same conclusions.

Fecently, (11), (9), (24), this insect
has been selected as the host for the larrge
scale production of the tiny Hymenopterous para-

site, Trichogramnma minutun Filey, for use in bi-

ological control of various insect pests, The
use of the Angoumcils grain moth was recommended
by S. B. Flanders (11). Among the advantuzes
evidenced by the reseerch of Flanders and others,
(2), (24), were the multivoltire type of life
history, (4), high biotic potentiel, (4), and an
environmental resistence made up of factors that
could be controlled effectively by lsboratory

methods.,.






ObJd uCT OF oarBSRILINTS

The following exseriments were carried
out in the study of the development of the Angou-
mols gzrain moth on various foods, to determine
the effect of this factor on the partial poten-
tisal*, and were designed to enhence, without dis-
tortion, variaticns due to food to a point vhere

they could be measured end compared.

STUDY vF LITWRATURE ON rabhaolTl rECOUCTICH

Summery of ilethods

The procedure in the utilization of the
Angoumois grain moth as a host for the production

of Trichogramma mirutum is to bulld up a lerge

colony of the host, from which eggs are obtained.
These ar= made aveilaeble for the covinosition of

the parssites, arnd In this way a large colony of

#¥Chapman, (Chapman, Royal N., Animal Scology
P. 186), defines the "general term 'bictic poten-
tigl'" as "a cuantitative expression of the dynamic
pover of the species which i« pitted against the
resistance of the environment in which it lives in
its strugegle for existence". He further says that
because of the "serious difficulty .e.... in deter-
mining ..... this absolute biotic potential ......
There 1is a practical advant=z=ce In introducing the
term 'pertial potential! to r=present the biotie vo-
tential of e species under s given set of conditions".






peracites is obtained, from which liberations
are made for the control of cther insect pests,
(e), (11), (18), (13), (14), (15), (24), (%6),
(g7), (34), (%8). Tnis procedurz hess been
highly developed, the optimum temporatur= and
humidity for the development of the moths hs=as
been computed, (11), (12), (19), (20), (21),
(22), and very large colonies have been pro-

duced, (14), (15), (27), (24), (74).

Factors Affecting Efficiency

Yowever, Flanders (15) in a2 climate
anproacrniing the optimum Ior ths develonment of
the grain meth, renmorts that an infestation of

Plndia interpunctella inercased to become 2

vaery sericus competitor and voery materially re-
duced the efficiency of tre moth colony in the
production of eggs.

List, Daniels, snd Bjurman (26) re-
ported a like reduction in th»2 efficiency of s
colony upon the use of grain contaminzted with

the harvest mite (Pedliculoides ventricosus).

Vishart (34) developed elzberate treed-
ing metrods patterned after Flanders!' (14), but

modified to sult a rniore northern climate. His






results (74) srow that the production of moths
by these methods was limited by the difficulty
encountered in providing, in a manner optimum
for the development of the moths, a food sunply
unconteminated by competing colonies of insects
or mites.

The results of the experiments pre-
vicusly reported,(15), (28), (24), show that
the greatest difficulty in the production of an
unlimited numbor of Angoumcis grain moths under
controlled conditions of temperature and humid-
ity is the malntenance of an optimum food suonply.
In other words, when rezred under leboratory con-
ditions, that part of the environmental resis-
tance cous2d by temp:rature and bhumidity can bte
governed, belng only a matter of technique. The
factors controlling the efficiency of the colony
are those concerned with the croper food or media
furnished the moths.

The host 1list for the grain moth, as
reported by Lack (£), and others, indicstes a
possipvility that under uniform conditions excent
as regards food, some preference among the dif-
ferent grains might be exhibited. Vheat and
corn, for thils reason, may be clasced eas preferred
hosts, from an economic status. The data cn hosts

preferred by the moths vhen reered in the labora-



tory is limited. Vishart (24) reports that he
abandoned the use of wheat in tha vroduction

of moths and substituted corn, because of the
resulting incresse in size of moths. List (27)
tried some teon different grains and decided

that corn and wheat were the most »ractiecal.

He says that the larvee seem to prefer the wheat,
or they ar> able to make entry irto this crain
easier, but records that the moths produced are
smaller,

Therefore, if there are inherent fac-
tors in the grain exposed for infestation by the
grain moth vhich affect the partial notentiel,
explanation could thus b2 made of variaticns in
infestation of different grains which cccur in
the field. 4lso, as it has beon shown that thre
efficiencey of a colony of moths reared in the
lacoratory 1s governed by th=z partial potential
which is atteined, it is otvious thet any factor
effecting tnis would be very importsnt, multi-
plied as it is by the multivoltine type of 1life

history.

PROCEDUEE

Testing of Possible Methods

The first problem was that of maintain-



ing colonies of Angoumols zrain moths, under
laboratory conditions, of sufficient size to
conduct the desired experiments, btut not yet
so large as to require elaborate equiopment.
A flexibility of the population maintained
wss nacessary for in excess of that required
for cormercicl laboratory production.
ks has been stat=d, the methods of
maintaining large colcnies have been developed
in detzil Ly vsrious experimenters, (9), (11),
(1), (=), (14, (15), (=4), (£€), (27), (34).
A ctudy of these methods seemed to shovw that
by reducing the scale of perations it would be
possible to develop a metrhod of handling a small
colcny by the came technigue, even under experi-
mentzl conditions., Tharefore, a detailed study
of the various methods was made, and such of
these as seemed adapntable were tested on a small
scale. These are reported, with a summary of
th2 original m=thod, and thzs r2sults ortaina=d in
testing thelr adentability to these 2xnerimerts.
The mztrod used bty Tishert (74) was to
rear the moths in & csbinzt having a tier of
trays on one side sloping at a slight angle toward
the side, so that the front of the trays vere
highest and opened into the cabinet. The trays

were separat=d by strips of wood which laft one-






eichth of an inch between them for the escave

of the moths. iro the open space in front of
the trays, moths were collected daily by means
of a vacuum hoze and were transferred to ovi-

position cages.

Th2 ovigo=ition ceage ucsed vas crylin-
drical end closed on the ends by 20-mesh screen,
through vhich the moths laid their eregs vhen the
czge wes placed cn end 1In s dich of cornstarch.
Th~2 =zggs were separcted from the starch by sift-
ing trrouch a 60-mesh volting cloth.

These rearing cages were obviously not
adapted to rearing small colonies of moths, but
the apoaratus used in oviposition wes tested. A

few moths were confined in a small cage constructzd

in the szme way (plate 1). DBecs were obtainad in
this manner, but Lt wes found that the 80-mesh

bolting cloth was too coarse to sepnarate the eggs
from the starch. ©Oingle eggs readily nassed through
while such difficulty was experiznced in sifting the
starch through, because of the tendency to form
lumps, that it was evidently impossible to use a
finer grade of cloth. This was probably due to tha
nizh hunidity in the breseding chamber, tut 1t wvas
dacided that any humidity low snough to k=en the
starch from Lecowuing lumny would b2 undeslrable in

the ~roduction of moths. Th=2 methol wa- discarded






too inaccurets on th: scal2 desirnd.
ftnoth=r method thet evidenced = pos-
sitllity wis that recomacnded b Flonders (19),

.

Y T2~ en
L1 L2 -

wio useld a cone of metal, ~izht feet

eter, with the sides slo»ninz et en arcl: of
£Z2. 5 degrzes for a rearing chamber. The moths

laft this czge throuzh an ovening in the too
six 1nches across, snd were collescted in = cage.
The ccnz wss filled with corn, then rais=d one-
eichth inch to allow the moths room to crawl out
ovar the corn. “'oths ottained in this way vere
incduced to lazy e.gs in the custonary way.

This type of br=zedinz cage was dupli-
cated on a vory srell sczle (Plate 9), using s
cone of the cam> angle avout taen inches across,
but 1t ves found to be very unsetizfactory. The
riothis d1d not emorge freely from the cone, and
upon examination it was found that the moths were
unatrla to use more than the csurface cf the grain
to any advantage. Thos emersing in the deeper
parts of the cone were unatctlzs to crevl to the sur-
fice. An added disadvantazge of this method was
thzt observation of the woths wes 1linossible,

Flanders (1£), also dovelopn2d an ovi-
position cage, con:isting of a smooth cylinder

capp=d on each end with a £0-mesh wire screen.
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hrough the cage.

This wes co'irined with the m=thod
just described (Plate 7), not so much to tost
its use &8s a device for meassuring the oviposi-
tion rate as to see if the roths would oviposit
readily this vwsy. A cylindricael cage, covered
with an inverted cone, was filled wvith infested
grain. The cone wos samaller than the diameter
of th2 cylinder, ro the moths could escane
around the ccone throuch the anerture at the too.
The moths were forced to descend throush the
cone to another cylinder, capped at the end with
20-mesh screen, by the action of a current of
air vassing down through the cone, and the eggs
were laid through the screen.

Oviposition wvas readlily secured in this
manner, wut considerable difficulty was encoun-
ter=d in separating the ec¢gs from the dead hodles
of the moths. The dead moths could not e separ-
ated fro.: the live ones cortinually emerging, and
eccumulated in the end of the czge. Tha anparent

By

poscibllity of premature death of the moths under
these conditions, as well as the inaccuracy of

data relative to the number of eggs laid by each
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moth, prevent=d the us2 of this methnd in these
exserinonts,

Anotnuer Lienortant oz2rt of the methods
cit=d, (#4), (15), (&%), (£7), i= the use of an
adaptation of a vacuim cleasner to move the moths
from cage to cage. This was done by using the
currzant of air to sicx up th=2 moth= =nd trsnsnort
them to the next cage, wvhere they were removed
from th2 air stream by taffles. The usas of this
syst2m has been na2ceszary in the commercial vors,
Lat the smzllast tyn=2 of mzching vwhich enuld do
the work woulld be needlessly costly znd elaborats
in these exzprriments. In thz selection of a
breeding caze this had to —e considered, 2nd a
substitutz d~vised.

These exnarirents were carried out in a
cabinet designed to facilitate the maintenance of
constant temperature sznd humidity. <Yhis was con-
structed in the College carpenter shop.

The catinet wes built tvo feet d=ep, four

)

feat hish, snd eight feet long. The frame 1s pine,

twvo inches saua

H

2, and is covered with I'u-%ood, a
matarial of consideratle insulating value. The box
rests on one of the long narrow panels.

tccess to the irterior is by means of
three learge doors, each two feet, eight inches wide

and four f2et highj;and three small doors, each seot



< dn
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n one of the large onzs. The small coors are

[ St

fitted vith glass windows to allow observation.
The interior is divided into two parts
by a horizontal shelf extanding almost the full
length of the box. Hest is =supplied by two
electric elements in one end, controlled by a
centrally located thermostst. Th2 hunidity is
governed bty the installation of a nitrogen-filled
bulc of the »roper size, partislly submerged in a

pen of water locataed undsr the heating elements,

Circulation of zir is afforded by svaces left =zt

b)

either erd of the shelf, snd in-ured Ly the in-
stallation of a fan. Thls was necessary because
of the length of the cabinet, which is =0 reat
that it precludes efficient circulztion by con-
vection currents alone, alloving condensation if
the tempersture falls to the dewpolnt Ln the
cooler portions. A tempersture of 30 degrees F.
and a relative humidity of sbout 70 per cent was
maintained.

The requirements for a rearirs cage for
this work were that it should accomodatz an amount
of graln sufficient for the development of the
colony without the possibility of lack of food; that
th2 grain should be readily avallable for entrance
by the young larvae; thst it sllow the ready =mer-

gence of the adult moths; and that observation of



o
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the colony be eesy. It was also necessary theat

th=2 temperaturs snd humiiity mointainzd in the

cabinet could be readily snd ecually meintained
in the cag=s.

The availlinility <f a su»ply of glass
plates, five by seven inches, of uniform thick-
ness prompted the consiruction ol the rearing
caze (Plat2 4), wnich was used in this vork.

The cege was built with thes=2 glass plates for
the top, bottom, front and back. They were held
in slace by tne ends, which were of "Prestwood",
grooved near the edges to z2ccomodate the ends of
th2 glsss plates. Tne ton and botton platss wera
set in to &@llow th2 fron t to slide up in the

to th2 interior. The glass

grooves glving acce

Q
9]
wm

plzt=s werz fasten=2d in ovlace with linoleum cement,
vhich was allowed to thicken and then annlied 1like
rutty in the corners.

Air circuleation, necessary to knep the
cage conditions equal to those in the cebinet, wves
afforded through circulzr openings in each end,
three and cone-half inches across, wnich were cov-
ared vith 40-mesh ser=sen. V“hen these cazes were

set cne sbove the other across th2 abinet and the

9

air circulation controlled by a fan, thes velocl

of the circulating air varied little if any be-



tween the cages, thus insuring ecual control
of temporature and nhumiaity.

Yhilz the lzrvae of the Anrounmois
grain moth are reported to develop normally if
there are as many as four in & sin~le grain of
corn (1€), only on2 or two are produced from a
sinzle grain of wheat. Ther2fore, thers being

bout fsur hundred kernels of vheat 1n one
cubic inch, ten cutic inches shoild be eample
for the develoviment of the ezgs of twenty fe-
males, or three thousand larvae (2).

In the cagec Just described, ten cuhbic
inches of i¢rain covered the tottom of the cage
to a depth of about one-third inch, meking all
the grain available to the larvae, and f=cili-
tating the emergence of the udults, since they
wvere not hindered by having to crawl throuzh
any amount of grain to resch the surfece.

The use of a cage of this type neces-
sitated a system that did not require that the
live adults be handled, as there was no provi-
sion made for the use of a vszcuum apparatus.
This was accom»nlished by handling the indivi-
dusls in the pupel stage This preventad dam-
age to the umoths in hondling, insuring thelr

uninterrupted natural development., The vupal

stage was readily separated from other stag



by the presence of the emergence disc on the
kernel, which is form=d just before th2s larvse
pupate. Isoletions to obtain virgin femsles
were also poscikle by this method.

B7gs of the Angoumois grain moth
wvere secured from the New York Agriculturel
Exoeriment Ctatlion throush the courtesy of
Derrill M. Daniel. These werzs reared for
several generations on corn, and a felrly
large colony developed. One cage, however,
ves crowded out by an infest-tion of the les-

ser graln vorer, Ehizopertha dominica, which

had been introduced in the grein. The colony
of moths on corn vas continued throughout the
experiments as a stock sunply.

The following experiments vere set
up to determine the effect of verious foods
on the developun=nt of the moths. The points
selected for investigation were effect on the
sex ratio; effect on size of moths produced;
and resultant effect on the vnartizl potential
of the vearious colonies.

Colonies vere started on corn, wheat,
oats, buckwheat, and beans. Latzr colonies
werc startzd on sorghum and Sudan grass. These

grains wore selected because they represented

D]

the variations in size of the grains that are
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rccorded a2s teing attacked bty the grain noth,

o

lized in on

,—Jo

The grains were =tar
autoclsve at fourt:en rounds sressure for
tvent; minutes to eliminste any insect or mite
infestotion that #izht ke precent.

A measured amount of each grain wss

Fal

nto each cage sand & Knovn rnumter of

a3
o
t
}Jc

. ] 3 4 ~ Y ~d
of corn infested with the Arcouneis ~roin moth

vas introdiced into each csg2 to act o5 e» in-

re

™

oculution.
Wheon these nioths died, the; weres re-

moved snd the nurt=r of each sex reconrded.

[T}

Ths brezedin;; cages vere Lot under

(

close observetion, #nd when the femele moths

o
®
G2
V)
ct
O
Q

merce, cufficiert cupze were removed
from the cage to ilnoculate ancthzr cmge in the
cam2 menner as the first. Th2o rest of the fe-
male wothe vere allowed to emerge 2t will, At
intzrvels they were znaesthetized and remcoved

from the cege, thosme from each csge being iso-

men all the moths had emarged, the
crain vas discordad. This helned to con-

trol th2 iafestetion of wiltes, vhich te-

e

comes a sarious difficulty if the srain is

>

[}

uced for rore than one generation. The pos-
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sibility of this m=thod for control of mites
has zlso been susgested by List (27).

This procedur= allowed the continu-
ance of the experiments for as many gencra-
tions as desired without varying the caze con-
ditlons, ard the quantity and quslity of grain

could be maintain=d uniformly.

DATA

Method of Collection

)

After the moths from ezch carse were

¢

isolted, dotalled observations were made as
follows: Three hundred motuns from each cage

vere measuraed and the sex ratio determined.

V)
H
=

This was taken as an averag or the test.
Vieasuremaent of the lenzth of the moth was

made with th: wings folded, from the front of
the head to the end of the wings. This per-
mitted & more accurate comparison than weight,
as the difference in size of th2 bodizs of

the males and females would affect the weight,
as would variations of moisture content, of the

dead moths. Counts wers also made of the total

nunber of moths emerging from 2ach cage to de-
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termine the partial potenti=zl

Results

of the colony.

The results of the ob:ervations of

the colonies to deteormine the vasriation in

size, sex ratio, and partizl potential are

recorded in Tables I, II, and ITI:

Table I - Length of Motus, (mm.)

Fe-

male|Male Azzg- Fﬁgle ale Azgg-
_4_lst Generation 2rd Generation

iCorn 2,455 5.775|€6.115(7.044|6.403|6.724
"heat 5.111} 4.719}4.915|5.330!| 5.682|5.730
LDats 4,960| 4.707}4.83415.502] 4.971|5.213
Duckwheat 4,925 4.672]14,722|5.173| 4.765|4.2692
Sorghun 4.864 4.450|4.8571 -~ -- -—
”Sudan Grass {4.240 4,226 4,253 -- - -
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Table IT - Sex Ratio

1st Generation ! 3rd Generation
—‘—T‘:‘z
{Corn 145:155 177:141
"Theat 149:151 173:183
Nats 147:155 59 :« 91
Buckwheat 133:18¢% 9% 108
Jorghunm 140:160 | @ @ ——==-
Zudan Grass 15G:144 | = @ @6———-=

Sex ratio of 2304 mothe, 1:1.02Z8

Table III - Number of Adults
Produced Per Generation.

1st Generation | 3rd Generation
Corn 40.4 47.0
eat 174,23 129.5
kats €5.7 ¥25,46
Buckvheat 93.9 26406
Sorghum 85.94 -—
Epdan Grass 100.63 -——- 5,




DISCUsslud Ul RuwdLIS

The r=sults in Table III were sub-
ject to considerable experimental error, because
eny mortality of the larvae during the »neriod of
developm=nt would affect it, as would zlso the
production of any sterile eggs. However, it
seemed that no more quantitative method vas com-
patible with the conditions of the experiment,
and the results would be indicative of what
might be expected if the work vas repeated on a
larger scale.

During the course of the cxpzrimeonts,
difficulty was encounterzd in controlling factors
vhich affected the experimental error. It was
found that ovar-sterilization of the grain caused
a high mortality of the larvze, and in th2 case
of beans inhivited all development. This was
also true of oats vhen they were twice sterilized.
A1l grains were affected to some extent, so stean
sterilization had to be absandonasd in the control
of other insects and mites. The t=2st on beans
was avandonad, while the test on oats vas continued
by the inoculation of a new sup»ly of gra'n with
moths from the stock cage. In &all other cases
thz2re wvas sufficient em=2rgence from the over-

sterilized grain to ellow tne experiment to con-



tinue.

The difficulty encountared vith
sterilized grain detracts from the value of
the resultes, but the observations on the size
and sex ratio of mcths wvroduc=d wer=2 mzde on
a nunber of individuals sufficient to give
verzcity to the results, That ic, observa-
tions of size znd sex ratio of moths fron one
kind of ~rain, mede n the first zeneration,
then asain on the third generation, 1f all had
been subject to the same environmental condi-
tions, would have a vazluc egual to thst otbtained
Uy maging: observations on all three zenerations
if enouzh individuals were examined.

The data in Table I shows that the
females oroduced durinz the course of the ex-
periment averaged .3579 mm. longer than the
mal=2s, as might be anticipated. The data, sas
recorded in Tablz I, slso shows that these re-
sults were uniform, in that in all cases ta=
fencles were slizhtly larger than the males.

Trne largest moths were produced én
corn, and thte difference in size of these 2nd
any moths produced on the other grains was
striking. The size of the moths reduced quite

regularly on the different grains, in the fol-



lowing order: Corn, vheat, oats, huckwhezt,
sorghum, Judsn grass. The varistions in csize,
except for the moths produced on corn, wzs not
particulzarly larze, but the results crtaired

from the third generation are in accordance

vith those of trhc first ceneration. The moths

e

nproduced in the third genzrstion weres z1li-htly

larger thsn those of the first. This difference
is so uniferm as to be siznificant, but could
only indicste that th2 effect on <ize a= rerort-
ed is temnorary, =nd further resesrch weuld
recguired to settle this cuestion.
Sufficient vsristion in =i
by different grains to justify the ohservetion of
Vishart (%Z4), and Tist (27), thzt judcinc from the

size of mnths producad, corn vas s better host

u~"
O
H,
e
3
|

than wheat for the cormerciel nroductio
goumois grain moth.

The determination of the =zex of the
moths (Table II) from ezch colony vas made when
they were neasured, end in this way the sex ratio
ves determined for 2304 moths. The ratio com-
puted vas 1:1.0%23, =znd while the males slightly
outnumver the females, this figure 1is in accord-
ance with the sex ratlo as reported by Dack (£).

The sex ratio as determined for the different

cclonizs is subject to consideratle varietion.
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The veriction from l:.%19 in tne czse of the

colory reared on corn to 1:1.128 in the cace

e

of the colory rezred on oats, is not sufficient
to effa2ct the efficiency of a colorny reared on
ary of the gralns tested. Tre variation is not
correlated with the size of the grain, snd it

is oszirle that by usins larger semdles it

e

would te eliminated, &3 it wes when the results

were averz-ed to otlsin the ratio given atove,
The results in Tatle ITII are, 235 has
been pointed out, subject to s larger cxo-ri-
mental crror than those in the provious tables,
Certain deductions ars justified by the rasults
tahulated, howaver., In the case of the figure
2iven &s the third generstion result of the
colony on oats, &5 marked by an asterisx, moths
from th2 stock cage wer2 used as inoculum, ac-
tually giving the figure a value comnareble to
that of the first gmneration. Tt is listed
under the third generation because the csace
conditions for the fizures in that column were
allke. The other fizures represent results of
observations made on the first and third gen-
erations cf a colony bred for three consecutive

generations on th» same ¢rein, cach cage inocu-

]

—

lated fromn the one pravious, as hns been des-

(

cribed.
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Tne results show that certain of
the grains attacked by the fngoumois grain
moth ar< mer= suitatle for the developmant of
the roth than others. However, Teble III shows
that therc is no reason to belizve that any
corrzlation exists vetween the size of the grain
=nd the increz e in vopulation of a colcny of
motns reared upon it. The r-sults obtained from
colonies rearcd on corn znd wheat ere respect-
ively very comperetle, However, thres times es
many moths were procduced in the vheat colony.
The reason for this 1s shown by a consideration
of the date of Tables I and III taken togzther.

Table I shows a dofinitz correlation
b2tveen the size cf the moths and the size of
the grain on which they were recred, end thils
might pe tixen to 1adicate theat thare would be
a8 correlation between the size of the grain, the
size of the rioths and the numiter of e.gs leid,
particularly &s the moths are renortad to lay s
varying number of eggs, (9). Tatle IIT contra-
dicts this by showirg no correlaticn betveen the
size of moths and the number of adults produced

per moth.



The obvious conclusion is that som=
inherent factor, structural or physiolozical,
irrespective of size, governs the desirarvility
of the grain for the developm2nt of the moths.
The first gensration results in Tstle ITTI are
all produced by inocnlating the vsrious cages
vith moths from the =ame caze of corn. £Lpprox-
imatel; the same numbsr of ergs should heave
been laid in each case, yet there was a varia-
tion of nearly one hundred in the number of
adults produced. List (27) says that "The lar-
vae seem to prefer wheat to the corn or else
they sre arle to wmaike =ntrance into the grains
more readlily". These experiments show that the
larvee ware avle to geln entrance into the grains
wlth varying ease. No decrease in size was found
in the moths produced in the third generation on
corn as compared with the first, yet the numbter
of moths produced was thez same. Iloths from the
same colony produced three times as many wvhen
reared on wheat, 2nd continued to do so. F~Aven
when reared on Sudan grass, where the inhibition
of growth as evidenced by the smaller size of

adults was grezter, twe and one-half times es



many werc produced, Yherefore, the assump-
tion is resasonable that: regardless of the

size of moths or the numb~r of eggs laid, the
number of moths reaching m2turity is dependent
on the sbility of the young larvae to enter

th2 kernel, in which the develoonent is coverned
by the size of the grain, at least insofar as
the grains tested in thece exneriments are con-

carned,
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