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Technical Bulletin ;\n. ':;'13 April 1938 

L"NITED STATES DJ~P.\RTME:\T OF .,:\GRICL'I:ITRE 
\\';\SHlNGTO)l, D. C. 

THE BEAN WEEVIl ~ AND THE SOUTHERN 

COWPEA vVEEVIL IN CALIFORNIA 12 


By A. O. LAURON, ('1I/lil/lIl/ngist, Dil'isirm of Tr/lr!; ('rop (lllti (turr/en hrReel Il!v(',~Ii­
(la/ions, lind C. J\: . .\<'1;'lmn, (lssis/olli r'llllll//lIio{list, Dil'isl'lIl! of Fru.it ht.~ect 
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INTRODUCTION 

·Whereye1' (,0I1nll0J1 YHrieties of h(,HllS (Phas('ol1l8 l'ulfJ((.1'is J.J.), limn. 
befllls (Phaspol1l8 llln(l.tll.~ 'IlWCI'(I('(l1'}J1I8 B('nth.), nIHl ('owp('ns n"'i{jnn 
sinensis ('1'01'1)(,1') Slr..-i.) nre grown, loss('s 11slIully result from injuries 
to tll e seeds b)T til e. benn w~(\yil (..:1 ca ntho8cplidps obtectu8 (Say)) nl1d 
the southern (,OW])(,11, WCCYll (Callosobl'l(chu8 1Ilaculat118 (li'.)). Cli­
mo.tic conditions fllyol'ltble to the Pl'Oclllrtioll or bcnns Hnd CO\\lJens 
nre ideal 1'01' the developm(,J1t of t1wse w('('yils, nnd growors (62).j 
and 1VHl'chouse OPPI'Il.tOl'R oft(,ll uJl('onHC'iollsly mnLntnill conditio.ns 
which !lid the dcyC'lopm(,l1t and spl'elld or tiH'. w('('vils. 111 some 
sectiolls flwol'i1ble for tll(1 production of lWHm; and pens S(1Y~)J'e weeyil 

I Recciwd for publirillioll Jun•.1. W:17. • 
, '1'h6 in\·c~tigllt.ions uJlon \\ hirh Ihi, hnllcllll i~ "l1,(,,1 "en' mUllc ill till' fOl'llll'r Ui\'ls[oll nf Stored Produl't 

Insect In\'estignt iOllS, und tho 11l1l11lIS('ript WIIS prcllllred l\nd ~111)11lit.tcd II)' this llh·i~ioll. 
a The writers herehy exprclis tlwirthllnl,:: to E. A. llul'K, lIUdl'l' wlwsr dh""'rion the "'vrk wosenrried on, 

(or yalunhle. [lS.~i~tfl11l·l1, nlleL tt) ,r.. 'H.ln'tnA', p('l'l'Z :-:hl1Jnotl~, l~dt.!fH: N~'l;:fl,n, B. !4mil, and A. 11. Amis. 
who lIt dilIen'nl. j.jmcsosslst(·d ill thI' il1l(·,tiglll iUII: I() ,\dam <1. Ilii\'ing. \\11Il preplll'("U 11l1l!'rhnienl d('sl·rip· 
tions of t.he fllll·gro\\'n luryur; und 10 othl'r workers of lilllllnl'l'nu of Entomology nll!.1 Plun t linurnnl.inc who 
hll\"C assisted in dilrl'f(\IIL wnys. Cnop(lrnliuJ! r(hllHy fflI'Jn nf!d:::'lIr:::, fll.!rii'liltumi l'(lIIHllis.~i()llcr$, Wfin'· 
house opcrntors, thl'l!;...lIing CI't.~W::;, and NJ'lt1 hUrl'uU bWlfl "'cl'viI ('tHUllIiltccs h1\YO assisted in l1UILlCI'OUS 
wnys in c()lle,·tin~ tho dnln. lind tlwir 11\'11' in 111(\ work is npprrrintcd. 

'l1.ulic numbers in "Jlren(hc~cs refer to Utcruturo Citcd, p. (iii. 

30ti·1 Q -3R--1 
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injury hns forced growers to discontinm." their production and 8ub­
sLitute less ]Jl"OfittLble crops. 

Investigntions of the berm weevil n.nd the southern cowpea weevil 
were begun by the senior n,uthor in 1919, n.nd lULYe been en.rried on 
principn,lIy in Cnlifornia, where the most varied conditions prevn.il. 
:Many varicLies of beans and cowpens nre there grown from high ole­
Yn,tions on mOlllltain sides doml to elevn,tions 100 01· 200 feet beIO\\' 
sea levol; fl·OI11 tlto fog belts along the seaconst. to the desert va]]oys 

FWl·"~: l.-.Illnckcyc cowpens I", n proflta!>lc intorcrol' hclween rows of Persian (t;lI~lish) wUlnut trees; 
A, In n yOt1I1~ r:::ro\"'cj 11, hetween mature trees. 

of t;\1e interior where it'l'igatioll is llecessn,ry; frol11 frost-froc arens, 
WhNC winter benns nro groWll, to the cooler sections with short grow­
ing senSOl~Rj n,nd they n,re grown in quantities ranging from n, fm\' 
plants in bllck ynrds to thousands of Heres. In some serLions tho.v 
arc grown as nn inLcrerop in eitrus orehttrds, groyc~s of Persinn (Eng­
liRh) wnlnuts (fig. 1), or orchnrds of deciduous fruit; in other sections 
they nre grown IlS tho onlycl'op, while ill still others they nTe grown 
liS n. s('('ond crop following n. erop of grniu. 

http:prevn.il
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HISTORY AND DISTRIBUTION 

THE BEAN WEEVIL 

The specimens from which Thomas Sa,y made the original descrip­
tion of Acanthoscelides obtectus in ] 831 (85) were collected in Louisiana, 
where the insect WitS thought to be indigenous. For this reason it 
was called the American (25) weevil, but at present the consensus of 
opinion among coleopterists is thltt it originated in Central Americn, 
or other tropical American region and was cltrriecl in eommerce to 
Louisiana where it became established. On this point Essig (22,p. 588) 
says: 

Red lima beans taken from the ancient Indian grn.ves in the vnlley of Ica and 
the Anc6n Necropolis in Peru show the work of the benn weevil. Ictt records 
date from 1-50.D A. D., wherens those of Ane6n arc lIIore recent, 1000-1500. 
HowevC'J', boih antedate the arrival of the Spanish in PC'ru. An adult bean 
weevil taken from the Anc6n beans does not differ in anatomical characters from 
the bean weevils of today. 

After its description in 1831 it was next llotod ill Ilhodo Island in 
1860. The first oeonomie account of it WitS published ill 1861 by 
l?itch (26), who discussed the injury Gn,used by it. It wns noxt re­
ported from Now York, and in tho next fow yenrs from p('JlI1sylvania 
(72), Illinois (74), Now Jersey (75), KUllsns, and Missouri (76). Prob­
ably the first aceollnt of its injury in ll'rnnee wns by Oimrd (31) in 
1879. In 1890 Decnux (21) listed it from Kew Cnledonin., UrugUfLY, 
Argentina, Brn.7.il, Oun,temn.liL, Chile, OJ·cece, Russin, SpiLin, l\[exico, 
France, Portugn.l, and Itn.1y. In 1899 Chittenden (16) rC'poJ·teci it 
from the Antilles, Oentrnl Ameri(,H" P('1'sin" 1n<lo-( 'hinn, ,Mn.deim, 
Algerin., tho A7.ores, n,nd the Cnnury Is1n.ndR. Flnteht'J· (27) reported 
thn.t the first serious outbl'enk in CanndlL occuJTed in Ontario in 1898. 
In.blonowski (42), ill 1920, rt'portC'd thnt iii hnd hC'on introd lIced into 
HtUlgn,ry 40 years earlier but hnd beell extel'lnina,tod. It WitS ngnin 
only J'ecently intro<1uced into Hungn,ry f!'Om Yugo;;;lnxin,. It hns been 
intcJ'l'epted in ben,ns from Ni(,H,l'ngulL (DO). lll~ the United S(,n,{.es it 
has n,t some time or other boen J'eporiC'd from eyery StiLtC'. III some 
States it is a. constant pest, nnd il; is pmbn,bly found wherevl\I.· bcnns 
are grown or hiLlldled extensi,'ely. 

THE SOUTHERN COWPEA WEEVIL 

The '30uthern cowpea, weeyil (C'allo80br1l.ch?18 1nac1tlahlB) was first 
described by Fabrieius (23) in 1775 as B'''lI.C/t.118 mac1ilai1(,S from mn,te­
rinl supplied by Von Rohr, with AII1C1·icn. ns its hnhitnt. Jt; prolmbly 
nctunlly ('nme f!'Olll the 'West Indies I()J. South AllIori('n. whore Yon Holll~ 
cone('t(~d. Fnbr-ieius described it I'Lgnin (24, p. 3(1) ill 1792 as B. 
quadrimaculatu8 from mn,terin.l col1C'ctC'd by Dr. Pflug n,t Sf;. Croix, 
"rest Indies. It hn,s been rceoJ"(led. from wid ply sC'paJ"n.ted localit.ies, 
but its originnl hOll1e is still somc.whn,t 1I1l(lprtnill, though iti llIuloubtedly 
originnl;ed in n.n Old 'World tJ'OpienloJ" subiJ'opie:tl Togioll nlong with 
its fn.voJ·it.e host plant;, the eowpen., which a.lso sopms to be of uneertain 
origin. ('oneerning the host pln,nti, Wigh t (.97, p. 21) silys: 

It may be concluded that both Vigna 1I,n(lll:iCllZala (Y. s-incnsl:s) and V. catjang 
(T!. cyUndl'ica) originully clime from a r('gion including and ext,('nding from India 
to Persitl, nnd the southern part of the Trans-Cu::;pi:LJI district, and that the Persiuns 
eallNI one or both of tlwlII by the nallle "Iuhiu" llml ILppliC'd that. nlllllC to T!. 
ungu.iculata. in norihwest India after their couquest of that region. The cult.iva­

http:S(,n,{.es
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tiOIl of V. unguiculala extended to China at a very eal'ly date, but the distribution 
of at least (,lie speeieswith the llflllW "lullin," had extencil'd from the region of its 
origin at the bp[linllinp; of the Chl'istinn Era to Amhia anci Asia Minor and had 
reached some of the l\iediterralll'an COllntril'S of Europe at about the same time, 
but did not become known in Central Ellrope uutil the middle of the sixteenth 
century. 

Piper (68, p. 32), \\Ti ling of the origin of the. ('owpon" snys: 
There is searcrly 1'00111 for doubt * * * that till' Afl'ietln plant with black­

ish scabrolls pods Ilnd srabrOlls ll'nfirts (ound wild OY('1' n p;rput arl'lL (southwnrd 
from the Sahnm Dl'sert and pxtpndillp; across the COlltirWJlt) Ilnd oecasionally cul­
tivated is the original wild form of our cultivated Co\\'pea. 

At the prcscnt time this wc('yil is known to be in hot.h the Brens 
clnimed as tlw ol'iginnl h()]llC or its host plnnt. 

In 1807 Chittenden (Iff) l'PC'ortied it from BJ'nJlil, Yen eJllleln , the 
East Indies, nnd Siena Leone, ns well ns fronl til(' Fnited States, 
where it wns then widely distributed. It hns Riner bc'en reported 
from the Cnnni Zone (.93,1).184), lndin, (43), .TnmniC'n, Trinidnd, South 
Africn., Hnwnii (14), Bnd>nc1os (lJ), Gl'!"mnnx (41'), nnd ot.her plnces. 
It pl'Obnhly OCC\ll'S ",11rl'('\'(,I' cowpens n1'0 culth'n tr(l. 

It gnin('d nU('ntion nR nn eeonomic p('M, in 1885 when "b1nek-eyod 
table beans" from T('xns, exhibited at the C'otton Exposition in 
Geoq:,cin, Wl'!"O foun<1 to he lre:wily infested (82). It next nttrllcted 
attention in 1893 wh(,11 it, pl'neticnlly destro~Ted the benrls cxhihited 
by EmJlil nml Yelll'Jlu('ln. nt the World's Columbinn Exposition in 
C'hicngo (7'9). At tlwt t.il1w the Dh'isioJl of Ent.O!Y,o]ogy of the 
United Stnt('s Dop:lt'tment of Agdculture l'e('.ol'([ecl it ns common 
in the Southern Stnt,es. It was pl'Obnbly reported from Fl'nl1ce :first 
in 1800 (21). 

Their nhility to wit,hstnncl soycml months of low tempemture 
while within tlw bena pel'lni1.:-; benn and pen, weeyils to be cnrried in 
comnll'rre to nIl parts of the worM. COllll1Wl'ee insUI'(,S their wide 
distributiOll n nd mnn prod uC'('s irieH1 conditions for theil' m lIHiplien­
tion, bllt their own POWl'!" of flight, aided by t.he wind, secures their 
locnl dispel's,nl to tile ~I'o\\'ing crop nnd nSSllres opportunity for 
propagatIon III stol'flge. 

Alwthing in which they nre nllowed to breed serves ns n, sOllJ'('e of 
infestation from which the~T spl'end, bllt t.he plflnjing of weevily benns 
does not seem to he fl ~!'nyo S01l1'C(\ of infestntion, [IS hns been so often 
repor(;f'd. 'I'll(! snIo nne! disll'ilHitionofw('e\';lyh('nns flncl cowpens in 
summer fo!' fe('tl for sheep, ho~s, nnd poultry does, however, grently 
aid their spread. 

SYNONYMIES 

Tl-m BEAN WEEVIL 

The bcnn \\yre"il hns h(,PlI t.ront.P(1 in ('('onomie and tnxonomie 
pnpers IInder mn!))r sci('nfifip, llllmes, 'I'llr following list·, hns heen 
furnislH'd hy,T. C'. Bridwell: 

.\('Y/\ ;:;;OSCNT.nn:s OBT,"c'rUH (SAY) 

Btl/chus IIblrcllls Sit.\', 1 il:'l. 

? BTlIChll.~ lr(fllll/illarill.~ (;.\'1101111n.1, 1R33. 

BTl/chlls h/'('.~(,c/II,~ 1'1l1l1'll.(,1I8, ·IR3!1. 

BruclPls 1)II11itlil1cS Fnl1nlPlIR, 1 X:30. 

Brllclt1l.~ slilielll:]Ji'iclis "rolln~foll, 1~54. 

Brllchll,~ accwtiLocnemlis .h'kel, 185;;. 
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Bruchus fabae T:'itch, 1861; Riley, 1871. 

Bruchus brewen Crotch, 1867. 

Bruchus granarius Packard, ]870 (not Linne, 1761, CTT. dcL). 

Bruchus obsoletus LeConte, 1870; Horn, 1873 (not Brucltlls obsolelus Say, 1831,


err. det.). 
Bruehus varicornis J.,cConte, 1870; Motschulskv, 1874. 
Bruchus fabi Rn.thvon, 1870. • 
Bruchus 1I1£1I1osae GCl11mingcr nnel Harolr1, 1873 (in part, not RT/a'hus 1I!i11/o.~(/e

Fabricius, 1781). 
? Bruclws gilvipes Motschulsky, 1874. 
lYlylabris obsalcl.us Crotch, 18740 (not Rruchus allsoletlls RfL~', 1831). 
lYlylabris ?II'irnosae Rcittrr, ]883 (not Bruchus 1IIi'l//o.me ],'niJriC'im;, 171;-]). 
lYlylabris irresccla Bnudi, 1886. 
Bru9hus t subarmatus ,Tanson, 1889 (not BI·uch.us sllbo1'11IailiS C:~'1I(,111Itll, IB33). 
Lana oblecta Beeld, 1901. 
Aeanth?seelides irreseelus Schilsky, 1905. 
Acan/hosee/ides oblcelus Schilsky, ] 906. 
Bruehidius (AeanlhoseeUdes) obleclu.~ Rrittcr, 1912. 
Bruehus (Acanlhoscelides) obsolc/us Pit', 1013 (in pn.rt). 
Brllclm.~ pllsillus seminari'lls Day, 101 ii (not Brllchidills Jlll.~iIlus s(,1I1ill(/n:1I.~

Schilsky, 1905, CIT. clct.). 

Mylabri.q oblcelus Long, 1020. 


THE SOUTHERN COWPEA WEEVIT, 

Seyernl Otll(,l' sp('('ific nnnl(,>; hnye l)('('n npplil'd to macula/us, but 
most of the literfl.tLll'c dl'Hiing witlt its biolog.y nnd ('c'onomie l'('lntiycs 
trents it fls qwulrillUJ.cula,tlls, in Rl'uchlls, l\fylabl'is, Lnl"ia., OJ' Pa,chy­
mel'1l8. The following list llHS l)('('n J'ul'nishl'd hy.1. C. Brid\\'l'll: 

('AJ.f.OROBRl:rC'f1lTS MA(,1JTu\~l'l'S 1'. 

BrllCI/ll.~ maculatus Fabricius, lnii. 

Brllchus 4-maclllalus Fabricius, li02. 

Bruchus b(lrbicol'nis Fnbrieius, 1801. 

Brllchlls bislrial118 Fabricius, 1801. 

Bruehus chincnsis Thunbcrg, 1816 (not C'urculio chil/('n.~is Linn(', 1758). 

Bruchus lnngicorni.~ Thunlwrg, ISIG. 

Brl/ehuB litleratu8 SchoeJlI1('rr, 1833. 

1I.Jylabris glw(/.rimaculalus (Fabricins) Bandi, 1887. 

Laria guadrimaeulnla (Fabrieius) Bedel, 1001. 

PaehYlllerus guadri1ll.aclllalus (Fabricius) Hehilsky, 1001i. 


ECONOMIC IMPORTANCE 

Weevily befins find cowpens nrc unfit for humnn fooel, find if badly 
infested arc llnsuitnble for planting. Amollg' the on1'1y ('ntomologists 
who made roports on the ('co nomic impoltnJ1Ce of the b(,l1n Wl'('yit wero 
Fitch in 1861 (26),IUlcy ill 1870 (74, (5)) Lintnor in ]881 (if7) , and 
Hamilton in 1889 (33). In the United Stntes the economi(,. importnJ1('e 
of this weevil hns bec11. J10tecl in severnl 8tn.te ngriculturnl expl'rimeut 
station bulletins and cire'llnl's (2,9,7.1,88) 80)) ill ngrieulturnl jOlll'11nls 
(17, 32, 3.9) 55, 58, 96), in trade j011l'nnls (28, 4.?,')) nnd in pJ'C'vious 
publications of t.he United 8tnt('s Dopnrtn10nt of Agrieuitul'n (2,3). 

vVith all the pub1i('ity, the hnbits of hl'nn nnd co\\'pen. w('('vils nre 
still not w('l1 und~rstood hy those who grow nncl handlo l)('nns lind 
cowpens) therefore the injury i:'l on the iU(,J'('nse in some parts of the 
country and is constnntly spl'('nding to 110\\' st,('tions. 

The injury mny be noted fl.t hn "vpst tin1(\) btl t it is not usun11y noted 
until after the ct'op lIns b(,l'lI stomd in the wnrc-house or nft('t' it hils 
reached its destination if shipped. Ono ('ompnuy silipp('d 11, ('flrlond of 
blackeye cowpens, frequently spoken of ns blackeye beans ot' blnekeye 

http:BI�uch.us
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peas, which after reaching its destination was condemned, illvolving n. 
totnlloss of $3,000. Frequently part of n. carload is found weevily nnd 
condemned, causing heavy losses. Growers often store beans 01' 

blackeye cowpeas in whnt appears to them to be perfect condition, 
only to find later that they have been partly or completely ruined. 
:Mal1Y such lots of cowpens, in quantities from a few sacks to us many 
as 4,000 90-pound bags, have come to the attention of the writers. 
One of these lots represented tL loss of $3,600 to the growcr. Lots of 
"blackeyes" UTe frequently infested with both Acantho8celides obtectus 
and Callosobruchus maculahl,,~. 

The ltu'ge-scale grower n.nd the wholesale dealer often sustain heavy 
losses from weevils, but they usually say little for fcm' publicity will 
prevent or hinder the sale of their products. Individunl and com­
munity losses frequently mount into thousands of dollars. One grower 
contracted to sell llifl erop, but on delivery it was found to be hcn.vily 
infested with weevils. Be finally accepted $100 for the beans which, 
hnd they been free from weevil inj my, would have brougb t him $1,100. 
The next year he sold 11is crop to another bean buyer for $1,235, but 
nfter delivery this crop also proved to be heavily damaged by weevils. 
lIe finally received $135 for the crop. He then discontinued growing 
what should hu.ve been n. profitable crop. Another mnn sold his beans 
on the basis of "choice recleaned" for $4,200, delivered them, and 
received a check for the amount. 'VYhen he went later to cnsh the 
check, Vftyment on it ha.d been stopped because inspection showc(l the 
beans to be weevily. He settled for $1,200, thus sustnining a loss of 
$3,000. Another mnn lost $8,000 on 4,000 bags. 

The opern.tors of two wftrehouses handling the major portion of the 
ben.ns and black eye cowpeus in their particular sections of the 8ftn 
.Toaquin Valley of California gave the following' estimat('s of (hul1nge 
from the weevils Acantlw8celides obtectns uncl Callosobl'u,ch?l8 1rI(lc111atu8, 
since these two species frequently infest the snme lot. ep to N ove111­
bel' 10 olle had handled 30,909 bugs of about 90 pounds el1('I1. It wns 
estimated thnt the price to growers had been reduced 50 cents pOl' 
bug Oil at least half of these receipts, making a total loss to the growCl'S 
of $7,727. Another warehouse lumdling 50,000 bags estimatrc\ thitt 
the price lwei been reclucecl50 cents pel' bag on 40 percent of the surks, 
entailing aloss of $10,000 to the growel·s. One would be led to believe, 
after talkihg with the growers, tbnt tbe loss ,vns even hcrn-irl'. 'rwo 
growers who produ('rd 570 bngs sniel that they hud been doClwd $1 
per bng because Oil arrival nt the warehouse they lIud been found 
infested by weevils. Another snid thtlt his weewHloss amollntrcl to 
$30 prr acm. Most of the growers with whom the wTiters tnlkC'd hud 
sllstnincd henvy price reductions and reported the snme for mHny of 
their neighbors. Kien'er (45) says that weevils cost the hean grow('l's 
in the three counties-San .Tonqllin, Sblnishms, and 1Iel'red-brtwl'en 
$1,000,000 and $1,250,000 on their] 926 CI'Op. One of the In rgpst helm 
bUYPl's in tbnt seetion snit! that nbollt 70 perccnt of the lots of beans 
were infested. In the writer's' opinion, hnsPd on thc l'rsul ts of C'xn minn­
tion of seveml hundred snmplcs ulld the sclwdule of lJl'icc.rpdurtions 
d tiC to w('cvil nJtflck, tho wluehollsrllwll's estimn t('s wero fn l' too low 
to indicnte the loss to gI'OW(,TS. 

Dill'pren t wtu'phouses hn.vc d in'erell t ]]1rthods () r Ill'l'ivi np; nt the 
price rcduction for weevil infestation indieatC'Cl by inspections. The 
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fonowing rule is quito generally used with eowpens or henns coming 
in from the field: Aftct' they nrc elellOed nnd saeked about 3 pounds 
arc tnken in lL pun from se\Ternl bags by ll1enns of 11 trier, 'rhe q tlantity 
of seeds is nbout the sume for diITerent vnrieties, but the npproximu.te 
number would vary with the vnl'ieties, lttrge vnrieties haying 11 smaller 
number actuully examined thnn smaller varieties, Blackeye cowpens, 
whi('11 eonstitutc(l the majority of the seeds handled hy these ware­
houscs, would run from 5,000 to 6,000 to the samplc. The ('owpeas 
or beuns in the snmplc nrc eaTdully examined, and if one to three 
weeyily scC'ds arc found the whole lot is reduced 50 conts per 100 
pounds. If foUl' to six wccyily secds nrc found tho lot is red tI('cd 75 
cents pCI' 100 pounds. If more weevily s('ods nrc found the price '.If 
the lot may he red uco(i $1 or more, or the lot rejected. 

Cowpl'as urc pn{'ked no pounds. to the bng, wherens bell/IS ('ontain 
100 pounds pCI' bng. 

'rhe writcrs' snInpl('s irom this section showed thnt 74 pereent of 
nIl lots wt're weeyily. 'rhe priee would 11,\lYe been retlu('cd 50 cents 
pel' ] 00 pounds 011 3() pCI'{'ent of the lots, 75 {'en ts per 100 vounc!s 011 

15 pel'cent, and $1 ])('1' 100 pounds on 23 percent of the lot",. 
From this s('hedulo it is evident that the IJl'iee redu('tion is not 

dil'('ctly PI'opol'tionnl to tlie Ilumbr/' of benlls visibly injllred hut is 
bnsrd 011 tlie probability of a Inlrl' inf('stntioll dr.veloping unci on the 
probahility thnt the bl'flns will have to he hnnd-pi(,krd in orell'l' to 
mnke thelll snln ble ns ('hoic(I brHns. A visible infestntioll of 0.1 po/'­
crnt of tho individual bt'alls would calise n, pl'iee ]'('duetion of from 
15 to 25 prl'Ct'llt 01' mol'l', d('prllding Oil the price of the 1)(':1 liS. The 
snllle amount of wredl illrcstntioJl, howeyrr, does 110t nlwnys cl1use 
the sume ]ll'i('(\ reductioll, ns ::-'lcVey (02) hns pointrd out. He says: 

If tllC markd is strong nnd the buyers nrc keen they will often take a growcr's 
crop cvcn th()lI~h therc lllay be a wccvily bean or two show up ill the sample. 
But if the market is dull and the bllyer ean ellsily get all the beans he !leeds to 
fill his ordcr, thcn Ws "Good Night." In cnse the sample shows a bad pcrccntage 
of \\'ccvillhc bllyer will !lot take thclll C\'cn though he llllly be anxiolls for bealls, 
except by docking th(' grower anywhere from 10% to 50% or evell more. 

The llra\7 loss due to wrovil illjl1l'Y l'l'StI1ts from the inability of 
the shipprr to {]rtr('tinfrstntions while the immntu/'e stnges nrc hidden 
nwny inside the henns. Aftl'l' bring in trllnsit sevcrnl wrrks, or SOOn 
nftr!' ul'/'ivnl ut thdr drstinntion, the boans ul'e found to be weevi.ly 
und nre ]'rjl'eted, causillg a pnrtlnl or totnlloss to the shipper. 

The impossibility of detrrmining definitely whether secds nrc in­
fested at time of hn I'vest is shown in table 1. Immrdin.trly nftrr 
hnrvl'st eight vl1rietics of beans and cowpens were {,Ill'efully exnminrd 
at the InborutOI','{ for wrevil infrstntioll. Elleh seed of eycry lot wns 
exnminrt\ fot, visible siglls of weovil infrstntion. On first exnminntion 
only 11 snmplrs of blaek-eye {'owprus were found to be weevily. The 
othrr snmplC's wrre put nwny for a few weeks nnd were uguin cnrcfully 
exnmined. 'rhe second. cxnminntion showt'cl ] 18 more weevily snmples. 
A third exnmilltltion nftrr n, few weeks showed 6 more wceyily lots, 
so thut instend of .thrrc bring] 1 wrovily snmplrs us wlis sho\n1. by 
the first examinn tioll thrrc wore rrctuully 135. On first eXtlminH tioa 
llone of the limit beans were found weevily, but there were uctunlly 
61 weevily lots. 

http:weevi.ly
http:npproximu.te


TABLE L-SllCCessive I'X(/'1/I"i,'It(ltion.~ oj d(lhl, "arMies oj seeds (lrowl/. '1:10 IIII' Sa.n 
.Joa'luin \ rollcy, ('oUf., jllr 'l:njrslatiU1!8 oj Acanl/!osceiirics obtcc/ us, 193.1 

I t )1I1rnpl('~ fOllnd infrsl~eI 
ilurnJllrs !.~---,---:-----.,.---\"urlety 
I'Xlllllirll'il Fir~t. I :::oroll(l 'I'hirel 

joX1if::::1I1- i"Xlli~):lIl- eXlt\~::lII- Toful 
_.~____. ___ ~...__.... _______ .. ~__i ~_' _,_________ 

4'~llmlJ(r I"YuIll/JeT Ii ~\·1I111brr I'rr~ent 
B1nrk"y~ ('011'11(':1 (\"iuTI" ••i1ll mi... i :1,0",1 11 liS 4.4 
l.imn ill'an (PhIMrofll•• fll1lfllll., !1111rrtll'flTpU81 I ·wn I 11 :17 H.O 
'Pink bonn (I'. ,'ufQari,'l .. . I 20 2 I 16 i6,9
Small red belln (I'.I'JlI(lIJri,.) .... 2 • I I 0 50.0 
RUlOn while hr:m (I'. /'It/glld... .! I n I' ~ o 

o 
i5.0 

Re,] Kielney h,'an cr'.I'ulgllr;,.. " nil 11 20.0I 
('mnberry hl'nn (P. I'IIlgllfl.• ) 2 0 I o W.O 
llnyo honn (I'. fltlYflri.,). _ 2 ~ ! 0 01 .0 
______~.~__...._ ...._______ =___....!.I_· I 

.\. b(':tn-gl'owillg (,OIllIIllillity thnt; hns t'lC I'('putn.tion of producing 
wc('\-ily h('ililShilfi n hurd ti.me sl'l1ing its product, because buyers arc 
suspieiotls of t1H'1ll nnd cons(,([lIently discriminate against them, 
usually by a hoayy pl'i('e rcduction whether the sample shows weevils 
or not. 

1£ wC'('vily hC'nns nl'e not too h('avily :infested, they can be fumign.ted 
fllHI ]'C'1'\1I1 through the ('1('/1.11('1' to tnke out the lighter beans, and then 
be ]llInd sort('d. nnd sold ns choi('e b('uns. If th(,y are hcavily infest('d 
they n1'(\ C\isposrd of for 1'('('(1 fot' cattle, sl1('ep, hogs, or poultry, l1sunlly 
at about 25 percC'nt or ]('ss of the ynllle of cboiee benns of the snme 
Ynriety, 

HOST PLANTS 

THg BEAN WEEVIL 

The hC'nll wC'('yiI normnlly ('onfin('s its nUllck to 11. r('lntiv('ly few 
spcclrs of sr('ds in nny ono ]ornlity, but iti ]>r('f('I'S the difl'el'ent Ynj;i('til's 
of common 1)('11118, P;WSeVlIl81'l1l!Jari8, nlthough itis cftpnbleofbl'l'l'c\ing 
in n. grout muny kinds of seeds, us hus been demonstmtcd experi­
l11('ntally. 

RIl??:] 11 ti (7'3) BtlyS thn t Acantho8celide8 obtectU8 n<1apts itsl'lf to maTIY 
kinds of 5('('(\i; l)('siti('s b('uns. lTe l'('ports huving bl'cd it from Dolicho8 
melrUlopld/wZlf1ll8 DC. (1~i{Jll(l ,~inensig) I1nd Lllpiml8 albu8 L. and snys 
it hns l'YPIl ndllptt'd itRPlf to maizc (Zea mays L.). Sling('rlnlHI (89) 
snys tllH t the In ITnc ('n t('l'('(l (,Ol'l1 (Z. mU1J8) nnd buekwhent (lio{Jopyrum. 
1'8CII[(1l1i1l In 11cH'l1C'h). ?vIa I'cucci (04) snys thflt mnny kinds of sceds 
nrc t\,ttackl'd, hut thnt thORC having oily content nl'C injuriolls to thc 
1nl·\TUe. D:willult (If)) ],(,POl'ts its oc('urrcncc on Ficia salim L. and 
LlIjJinU8 albus. Brid we,ll (13) l'rports hn Vil1g rOfired it from lima beans 
nnc! trpnry b('nns us \\'('H ns from tlil'(,c vnricti('s of common. beans. 
Strong (tJi) ),l'ports it hl'('('ding ill .Albizzi((, seed from Chinn.s 

The wrikrs hnye ),l'nl'('<1 it frolll upward of 50 v!1rietil's of gurden 
beans (Phaseobl8 t'1I1[j(Jl'i8 L.), und frOlllll10rc thnu20 vUl'ieties of co\\'­
p('ns (1'ifllH~ sillel1:·;is) and 11:1\'0 110t fonnd n. YHriety of either in which 
it wO\lld not bl'('('<1 flwly (fig. 2). OtlH'l' secds from which the writers 
havc ]'('tlrl'<I it ineludc ('ight v:lI'ieti('s of limn, l)('uns (P. l1l1WtU8 L, Ilnd 
P. l1l11allu: macrOC(7t'j)l(R Bentlt.), nspumgus benns CViYl!CL se81]uipedalis 

6.1. ('. BrldWt'lJ. !Iflr'r T['riowilll( 1I1i11l1~1111~l'ript or Iliis hulietin, pspTcsseti tho opinionthnt tho Dolicho. 
1I1clanophthnll/Lu.~ flf i((Iz7.nlll.i 1Il1lsl. 1111 \'ig"" .~i7ie'/l,.is (hlt,Ck-eyO eowpoallllld thllt tho Toconl$ of Lupinl/., 
alblls,nro ill crror, h",~,t Oil LalllllrtlS ,wllil'IIS ~l'ed hetn.: mlstnke,l fOT t.hat of Lupillll~. Ho 1I1so OXllTl)SSod tho 
opinion tlwL SlrOH!!':; hruchitl Imm • Ilbl••ia wns duul'lIcss something UI5C. 
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(L,) Fruwirth), ]0 varietics of gnrdcI1 pons (Pi8wn .wltil'Um L,), gm'­
banza 01' chickpens (Gicel' al'ietinum 11,), sCl1l'let l'UI1IH.'1' (F, cOCCine1l8 
L,), tepal'y ben,ns (P, aClltijoliu8 latijoliu8 Fl'cemnn), rico benns (P, 
calCal'utu8 Roxb,), moth beHlls (P, (l('onitijoliu8 .Tneq,) hrond 'Windsor 
and smull \Vjudsor bcnns (ricia jaba, L,), chiC'klillg \,C'tC'h (LalhYl'lul 
8atit"lt,s L,), Gajanu,s ~:ndicu,s Spreng" lentils (Lms esclllenta Mocnch), 
cowpens (Tligna 8i11en.s18), conch bcmls, und mung henns (P, (I 1Jr(,1UI 
Roxb,), To this list more ext:cllsh'o obsel'YntiollS mny ndd mOl'o host; 
plunts covering It widcI' J'Hl1"O, The writ('rs huyc o bs('l'\' ('(I Lhn!: it 
will bore into It gront vHriety ~r seeds in whidl it if{ unnblP to don-lop, 
It will bore into cork 01' wood hut 80011 dics, 

Becuuse of this ability of the Inl'Yt1e to ('lltOl'lltm1<'rlHIS kinds or s('('ds, 
the writers undcrtook to detcrmille wll0th(,L' 01' ]lot tlwy would (,X(,l'­

cise It choice us to the sperics nnd Ynl'iotics nitllek('d, . OJ} .Tullo 14, 
1922,5 s('eds enrh of 39 speri('s I1n(l Ynri('ti('s \\'(,I'P plfH'pd in n qunrt 

, 
. . 


""'.' 

''it\

> ····· ......:j;- ~,. :~:\• 

, ~., .tt 
Flat."ln:~. ·lleflJlS (PII(It,lollI$l'/tly"ri.~ III It! I'./Ilnollm nIl" ('!I\\'I'('n~ ( l'iUIIO .~il/lll,j.'1 that haw bl'('u ,H(1I('kl'tl 

by the heaIl weevil (.IC(III/1IOSCtlitit8 ob/feiu,'), 

mfison jilT togethcr with 50 fidult w(,o\rils, On t11Cl 3 following dnys 
identicnllots of seeds unci 50 wocyils w(,1'e plll('C'd in like jars, The 
beans worc fill dry nnd hn.d b('cll k<'pt in the lnbol'u tOl'Y UII<Il'l' id('nti('ul 
conditions find tlll'L'efore apptll't'll t1y rOil tnillPd npPl'oxi mll t('ly the 
same pcrcontngc of moistnrc, Aft!:'I' mlllly cggs lwei bN'1l (lPpositecl 
in el1('h jar the weevils wero l'emoVt'ti) alld the ('ggs wpJ'e lrft to ltntell 
undisturbed ill order thnt the young Inrvne might ItnY('. fill opportunity 
to choose the spocies and Yfll'i('tics Owy would cut('l', The sceds ill 
ench jur were kcpt togotilrr until "e)'n spots" l)('g:m to show in SO 111(" 

of them, The seeds of eurh Yflripty frolll nil 4 jUl's \\"(~rn tlH'1l p1necd 
in scpumto vinls, mnking a, totn.! of 20 s('('ds in CHeh of thn 39 viuls, 
These were wut('hccl for the cl11t'rg('II('n of th0 \\'('('vils, Hnd the dnte of 
emergeJlce fiS woll ns the 11l11ll1)(\1' o( \\'('('yils cllH'rgillg Wl1S )'('('ol'd('d, 
During the period fl'om .Tuly 29 to R<'ptPllllH'I' 2,214 w('('\'ils elllcrged 
from 100 seeds, or from 12,8 JH'I'C(,llt of tho S('p(\s, All the scpds wPl'e 
then dissected und nil dend weevils contninctl thl'l'('in wer!} recordcd, 

3054°-38-2 



Table 2 shows the different species Ilnd varieties used, the J1umber of 
ndult weevils that emerged from e!lch specics nne! vtlriety us well ns 
the l1umber or lnrv!le, }Jupne, or ndllits thnt dicd in the Rceds, nnd the 
numbm' Ilnd percentuge of infested seeds. Homo of the secds not 
nttu('ked in this expel'iment nre known to be bndly dnmngl'<t at times 
ill storngo. This cnn be explained by the fn('t tltnt in tho wtlrehouse 
the insect does not ]JllNe n. ehunce to choose but is ('ompellN\ to develop 
all the seeds present. 

'1',UI1,I~ 2.-.]'f/'jl'r(,/!cc .~holl'1/. bll larl'ac oj I1C(l'IIlhoscdil/rs obll'cl/l.~ jol' tii.fTrl'l' II I 
sper:irll (l'lllllj(ll'il'lil',~ oj sceds, 20 ,~('eds oj ('111'11, I'l/rirl!! h(will(1 bccn cxposed 

-""--- -.~.-..... "~---.-.--,,.---<.-

\\'l'\'\'j Is I LarvueII tHlWrRl'd !d(ln~ll,~~·I~hlll, 
i. 

~tlllt1s illrl'sh1d 

J'Ij(Jsfo/ll.II'/lIYllrl.~.' 
l4ul'erlor Kenlltcky ,,"omit!r... 
DU(\'II C'Hse·knlro........ . 
Whilo Wonder••••••• " ...• 

S/llI/fur 
:!J , 

" ,I 

.\"II/I/ll/f 
I 
I 
I) 1 

.\\,,,,I#r /Jt (.I/'111 
2:; 
10 
111 

Lnzy Wlrc.............. .. 
Navy,," .... "' .................... ,. 
I';xlm Enrly j{~rl1gce•. __ • 
f.itrin~l('ss (lrctln ]'0(\... • 
IIhl('k \\"a~ .. ...,. __ •..•. 
Ellrly l\lohnwk ..••• H ... .. 

Pinto.... . ............. . 

!! 
II 

",) , 
iii 
!!f ;,,:

• I 

I 
II 
I 
2 
:$ , 
0 
I 

lfi 
0 

25
a5 
:10 
:15 
10 

Hcrl1~('O \l'tlx .............. . 
IIlIldwin \\'on<ler Wox•••. 
Enstern C'ornlleld.......... . 
Rmall Ht"!. ................ ,.
Kentneky Wonder \\'nx... . .. 
](ed Kidney._ ............. . 
Hol)"s FII\·orilC................. . 
C'rnllh~rr)·....................... . 
Bayo............................ __ .. . 
Long Yellow Six Weeks............. . 
('nnlldllll1 WOllder................... .. 
I'lnk ..... '" ............ -' __ ., __ .. . 

Phn.l/'QIII.~ IIc/lli[o!iu.lluli[oliu,y: 'I'cpllry .. " 
Plwseolu,llul/(llu,,: Blish Iilllll.... ....... .. 
('ullomli fllsi[orm;., (I,.) DC'.: Jnek benn 
Sliziio/iiIlUl (leerillyiullulII Bort: \'elvetbenn. 
Rici-(lIIs raml/tIlllis I,,' C"\st'Jrhelln ..... 
l'iYlta "illfTl.,ls:

HhH'ko)·o................................. .
Holstein ......................... . 
Hed HIpper................... . 

{.eIM (.'CII/f"I".· Lentil............. .
jJ;.'$u.m.",,;"um: 

Little (1('111 .................... . 
AthnlrnL.................. .. 
YorkShire lIero............. . 
Dwnrr R\lgnr.............. . 

('ieer aridillu III: (]nrlJnmw........ . 

Ii' 
:\: 

II I 

I 
·1 
u·lUi 

II 
0 

20 
i 
2 
rJ 

~ I
0, 

~ I
:q
(Ii 

ui 
(If
0;
0; 
II ' 

IJ 
() 

s· 
U 
5 
I : 
(] 

11 
n 
IJ 
I 
0 
U.
u' 
(1 

u 
(] 

oi 
n. 
01 
01 

0,u: 
tl : 
II ! 
n, 

0: 
n' 
IJ 

~! 1 

10 
III 
),0 
J() 
10 
2.1 
20 
20 
0 

:Vi 
!Ui 
10 
U 

10 
0 
() 
IJ 

20 
0 

Jii 
II 

II 
(J 
(I 
I) 
II 

"ieill [lIbll:
.lIron<l Windsor............. . 
Rlllnll Windsor........... __ . 

Sojll mil)' (1,,1 J'lpt'r; Mnmmnth )"t,lIow 

JII: 
oi 

: 

!I' 
III 

[, 
[) 
(I 

'J'otnl or H\"l'rng('. .... !!II : :m: IIlIlI 12 ;; 

In tnble ~ tll(\ lin;t ~2 vill'il'Lil'S Hl'l' nil (,OIlllnOll ~tll'(h\1l lWlIllS. Of 
theso, 20 were infested nnd pro<iu('ed 05 ])(\I'('l'llt of the ell]('J.'gpd adll1ts, 
nncl wec"ils l'nH'rgpd fl'om('Yc1'Y Ylu'ipty en /'(,I't'll. It Sel'lllS Ihn t the 
ln1'Yllo prefer Ylll'ieties of P/UUWOl1l8 1'lIl{/(/l'i8 to othel' bptln und pen, 
seeds. It IIls() Reems thnt they ('x(,I'ejse iL ehoien ('\,('11 Hmong Ynri(,ties 
of P. 1'lIlqarj,'{, 118 RO pel'('cnt of the ]~nstj('1'11 COl'l1field were infested, 
nnd oyer'13 per(\(\nt of ntt the' weevils cll1('t'ged J'J-om the lDnl'iy :Mo­
hn",k \\'11('I'ells the Nn\'y nnd Bnyo were lIuinrcsLed. Both, the Nn,vy 



ILnd Bn,yo ILre frequently found infested in commerce. The 17 kinds 
of seeds other tliltn P. vul[J(I,ri8, nithough sevel'lLl of them lire known to 
be sevcrely attacked in stornge, produced less than 5 percent of the 
emerged weevas. 

UnQor usunl conditions the htrvae do not have an opportunity to 
choose between yurieties but must choose merely between seeds of 
the same variety. Tllllt the laryae exercise a choice among heans of 
the same YlLriety is evident from the exnminn tioll of any lot of hen.·dly 
infested beans. This choice is shown by the number of emergence 
holes fonnd pel' benn. \1'ben IL 
fe,,,- bcans remained uninfestecl in '12

'II 
a jar of helwily infested beans t 1Ie 40 


writers mUl'ked tht~se ben ns nnd 39 
, 


1\ 
put them with others of the snme ;~ I ­
yariety thnt were to be exposed. 36 

These mnrked beans nu:nin 1'C- 35 
v 34

Il1nineci uninfested, but when such 33 

beans were put in a contr.iner 32 

nlolJ() they were nttnckecl. Some ~6 
ben ,:; will hnye only 1 emergence 29 

hole while others ill tho snme 28 
27('ontnine!' may have ns mnny fiS Ii? 26 

33 holes prr 'benn, The writers UJ 25 

hnye tnken 42 larvue nud pupne ~~; 
rrom1limn, bellI1. Figure 3 shows z 22 

the frequency of any certnin '-' 21 

IlUl'lbe'1' of enwt'gence holes from ~~If) 

1 to 20 in n. lot of 361 He'd Kid- ~ 18 -ney honns. Figure 4 show:; the I1J :~ 
henyy infC'Rtntion thnt mny de- m 15 

Yelop in the lima hrnn. 14 

In some kiJlds of seeds prac­ 13 
12 

tically C'yery larva becomes an II 

adult weevil under fu,vornhle 10 
9 1\ 

conditions, but ill other seeds, 8 

notably. the "'incisor bonn cricia. 7 

faba), lIma benn, and soybC'nn, 5 
6 

only a very small pel'ccJltnge of 4 \ 

the young larvae Teach mn.turity. 
2 
3 

i'
In some lots of these and other I 
seeds all the young larvae die o 

I 2 3 'I 5 6 7 8 9 10 II 12 13 1'1 15 16 17 18 1920
before renching the second instnr; EMERGENCE HOLES PER BEAN 
in other lots of tbe same variety 

FJ(lUJlE 3.-011OIce or benns mode by luryoc orpn.l't of the young larvae Acan/ho.lceliiles ob/celll.1 as Indicnted by tho number 
of emergence holcs In clloh of 301 Infested Rcddie, others succumb in more ad­ Kidner heons. 

vunced stages, and only a very 
small percentage emerge as adults, This indic!ttes that some seeds 
are always unsuitable for food and that others are unsuitable under 
some conditions but under other conditions some weevils are able 
to develop in tll('l11, the 11umber becoming less with each :successive 
instal', and a large percentage of those that become adults being 

I 
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FI"t'1I1~ 'L""Limtl beans Infested w]tll Itrfl'ntllO,Yrcll,/~~ oillertus: A. Interior of 11 wcevily lima bean; n, secd 
couls rClUo\'cd t() show larval burrows and pupal cell. 
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moribund und soon dying witihout producing eggs, RimiltLl' lulults 
sometimes develop ill nn overcrowded seed from lnl'vlte that have 
eaten all avnilable food before becoming fully do;roloped, 

Lnl'va,e of Acantho8celide8 obtectu8 covored wlth beltll fiotll' made 
from their favorite host, Pha8eolu8 mllg(lJ'i8, fuiled to develop Jlol'mnl1y, 
'l'hey had to be wtttched duily, ns they would wor'k to the top of the 
bean flom nnd hnd to bo covet'cd fr'equontly, Fewer Hnd fowcr of 
them ronched. oiH'h su('('oc<iing instill', The llll'vno were ulHLblo to 
obtain sllflicicn t Jooc1 for pr'op(l,l' d(we:iopmcll t becuuse of the luck of 
the nOl'lnnl support of the firnl wnlls of the larval burl'Ow, 'YhethCt, 
this is the cnse within cOl'tain spells 01' wheth(lt' tho food obtnined is 
unsuitnble is ]lot ecr'tnill, bllt with SOlllO seods it is quite t'vidt'nt that 
the seed is eht'mienl1y unsuitnble, Tn this ('0l111N'tion Hl'idwdt (18) 
says: 

It iR nut illlp!'o\lIl,bJe tltnL the inability of Bl'l1('hidH 10 \m'pd ill IrI-!;UIll(,'H otherwise 
similar in composition to th('il' host Hl'('ds mo.y )H' due' to til(' din'rsity of their 
proteius, 

1fnreucei (04) soys tllnt s(,pds haying' oily ('ontC'nts fire injurious to 
the lf1r'vne, He dews not ('xplnin tile :rllltu."e or tlio injury, In the 
cnse of S('(ld8 in wbieh llJost of the lnl'vne die nft('l.' tho first molt the 
senior nuthor' (49, p, 7.1) lws ('xI)l'esst'(I the opinion thnt the lUt'vne die 
because or tlJ(lir inn bility to obtain SlI rfteiOll t food l'uth(lr' thnn been use 
of ],t'('oivillg U nsui tn hIe food, Y('I.'y little hns yC't bt'rn learllcd thu t 
will explain why n, hl'udlid is nble to breed in olle 8[1('(1 Ilnd not in 
l111othcr, In s('('ds, su('h ns SOylWHllS, hnvillg nn oily content the 
lnrvne either di.o 01' d(ly('lo]> slowly, the adults thnt emerge b(ling 
l'edu('e(\ in vigor and vitulity nnd pt'ollll('ing only n. frw l'g'gS, so the 
inft'stfltion soon dit's 0\1t. On the otltt'!., hund, w(\e.vils d(,\rploping in 
cert.nin vHl'ipties or limn. benns S(,0m to be vigol'ous, but they require 
11 gr(lH tly pl'Olong(ld p(1l'iod 1'01' d(\Y(llopnH'l1 I, nnd the omorged adults 
are yer'y sl11nll, sOll1otinl(lsl)('illg l('"s than 111111' us lurge ns those from 
other beanH, 

nm SOU'fHlmN COWPEA WlmVIL. 

Although. the HouCllrl'l1 l'()\\'I)f'/t WC'(lvilllSl1nlly eonfinC's its attacks 
to n, rrlntivC'lv f('w vnrictirs of 8('('(ls ill nnv olle lopnlitv, it hns been 
found to be r'npnhll' of' IH,('t'c1ing illlL gr't'at ill/lilY kinds ~)r S(l0(.\S, 

SpNlking of this lIlH('('t, P(lttit ((j(j, p, J(J()) SH)'S, "It will nlso fecu 
on tnble tWlln Oil o(,C'Hsion," und later (U7, ]i, ,38) lw snys: 

It nlso ww'ks in the ('omnlOlJ h(,1'1I1 IIUd, like OIl' COll1mOIl b<'llll weevil, it. works 
inclefinit('ly in the slol'l'rJ s('('(ls until 110t hi 11M' or V:lIIH' if; lpn. * * * Like the 
belln wee\;il, t.his ('l'pn1ll1'e HtarlS wo!'le in til(' iil'Jcl, ('OI11inM' into the M'l'flIlILI')' with 
the hnn'eslt'd 1'('tlllS, 01' H mny M'nin lLl'[,(,~S aft!'!' Ow IJ('IlIlS hnve ))l'PIt storcd awny, 

Bnek fllld Duckdt (4) sn)': "P(lflS nod !Jenns of many vtlrieties ure 
attuckcd," Sknife (87') ['(lpol'kd thnt thoy­
oviposit fl'l'l'ly on PC!lS :tllcl IJl'!WS, hut r hlhP Hot, RIH'(!('cdccl ill rearing nny in 
these Rerels, Tho egM'S lmlt'\t. llol'lJIalll' nnd the young lan'ne burrow into the 
seeds but the)' nil die without ilttnillill~ allY I'i-lc, ' 

BI'iciw<.'U (13), woddng in 'JJllwnii, say!.;: 
r hnyp ])1'('c[ it exprrimrnll\,lly from p"(lseolll~ lllrwtll'~, p, .ar/iclIln/u,s, p, aurclts, 

P. aCIiUJoliu,q, 1'iann rhinmsill, l'i(llw /lI/co" ('(lia nl/S {ndicll,~, Dolicho8 tol)tob, D. 
sudancnsis, OlI/ci';w hispida, CiccI' a,riclinmn, Vida Jaba, and Pisllm salivu.m, 
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Paddock and Reinhard (65, p. 14-) say, "The cowpen. weevil has not 
been observed to feed lIpon any plant except the cowpea * * * 
it is dOlibtful if any other plants can be adllcd to the cowpea as a 
food for this insect." Speaking of its adaptive capacity (65, p. 51) 
they say: 

There is very little flexibility in the habits of this insect to ad"pt itself to a 
strange environment. 'l'his is particularly true with respect to its food plant. 
Changing the food from one varicty of cowpea to another did not apparently affect 
the weevil, but when a 11 early related food plant, such as certain V:1rieties of beans, 
navy, and lima, were repeatedly tried, the weevil could not complete its life eyclc. 
Tn all experimcnts egg deposition took place readily enough * * *. The 
eggs hatched in 11 large percentage of cases, but the larl'ae could not suhsist in the 
substituted food, and all were dead within three days after hatching. In the field 
the cowpea weevil has not been collected consistently on any plant except cowpcas. 

The "'Titers have bred it repeatedly in more than 20 varieties of 
cowpens (Vig/lCL sinensis) (fig. 5, a), 9 varieties of soybeans (Soja max), 
10 vnricties of garden pens (Pi.sum satiFwm), ynrd long or nsparngus 
benns (lCigncL sesquipedalis), aadlln11s indicus, lentils (Lens esc1llenta), 
garbanzos Ot· chickpeas (aicer al'ictinu.m) , Lctthll7'uS sativus, L. clllmenum 
L., 2 different strains of bitter vetch (Vicia el'vilia Willd.) , broad beans 
and small Windsor beans (1"icia Jaba), buff catjang, 3 varieties of 
ndsl1ki beans (Pha8colus ang1llaris "Tillel.), mung beans (P. Q,1,rcus) , 
mel benns (P. 'Imm[Jo L.), moth beans (p. aconitifolius), 2 varieties of 
hyacinth benDS (DoUchos lablab L.), and conch beans. To these lists 
1110re extensive observations may add more host plants covering a 
wider )"ll IIge. 

'rhe following is a list of seeds from which the writers have not been 
able to breed Callo8ob1'1lchus mCLCulat'Us, although eggs have been 
deposited mom OJ' less freely on ench variety: Red Vnlentine, Brown 
Kentucky "'ondel', Lndy vYnshington, Prolific Blael( 'Vax, Improved 
Golden 'Ynx, ]Jinto, Colorado Pinto, Hanson Yellow, Bntes, Cali­
fornifL Pink, Dwarf Spanish, Nicaragua, Black V nlentine, Burpee 
St.ring}('ss Green Pod, Baldwin ''Vonder Wax, Eastern Cornfield, 
Long Yellow Six vVeeks, :Mexican Red, Kentucky ''iVonder "Vax, 
Superior Kentucky 'Vonder, Wlrite Kentucky 'Wonder, Lazy 'Vife, 
Cranberry, Dutch Cuse Knife, Enrly Moh'aw!;:, Improved Early 
Mohawk, Italy's Fnvorite, Bayo, Red Kidney, Black vVax, Nu.vy, 
Navy Bluepod, J"arge 'White, Crenseback, Reuter Longfellow, vVon­
dr.rful Kidney ,Yox, Refugee Green Pod, Ventura 'Vonder Wax, 
l?ull :i\[easlJre, and nine other vl1.rieties of Phaseol'lJ,s vulgaris, the 
common names of which are not known to the writers, rice bean 
(£1. calcarafus) , tepa.ry (P. acutijoli1ls latifolius), Scarlet Runner (P. 
coccine1(8), Large ,Yhite limn, Giant Pocllima, Fordhook lima, Field 
limit, King of Garden lima (P. luna.t11,s macrocal'pus), Henderson Bush 
lima, Hopi limn. (P. Z'wnatu.s), velvetbean, Chinese 'Vhite velvetbmm, 
Early Bird velvetbenn (Stizolobi'lJ,m deeringian1lm) , Me:'l:ican Tree 
beall, castor-benn (Ricinus communis), woollypod vetch (Vicia dasll­
CrLl'pa Ten.), monnntha vetch (ll. monantha Retz.), purple vetch (ll. 
atropul']J1l1'ecL Dcs£.), hairy vetch CT!. villo.sa. Roth), common vetch 
(T1. satiNl), nUl'rowlenf vetch CT!. a.n[J1I.stifolia (L.) Reichard), Hun­
gnrian veteh (r. Jxmnon1·.C(L Cruutz.), Tnngier pea (Lathwus tingita.nus 
L.), Hickory King corn, Bloody Butcher C01'lJ, several kinds of Indian 
corn (Zea 1n(l1J8), White knJir, HOlley Drip sorghum, spelt, Burbank 
Superior wbent, Konrecl whcn,t, Turkey wheat, Cn.lifornin. Red oats, 
common buckwheat, Japanese buckwheat, Egyptian cotton, 

http:villo.sa
http:BlJLLE'.rn


I 

THg Bl~AN AXD t;ou~rHmtN CC>WI'BA. WgKVILf:l IX CA.LmOItXL\ 15 
In every variety of the nbove seeds, exeept the Egyptian ('ot,ton, the 

young Inrvne hnV"e bored through the seed eont, but in IlO cllse did the 
smnlllurvne develop to uny apprecinble extent before dying. 

A striking feature of the food habits of Gallosobl'llClws nwculatus is 
its ability to breed in some speeies of Plwseol1ls nnd not in others, 
especinlly those species that include common garden and field beans, 
the limas, the runners, and the teparics. '1'11(1 fnet thnt (I. 1iw('u[rrtlls 

t,,, 
li')GlntE fI.--\Yeevll infestations ill bonus and pens: ..4, J)upal c(!lIs n'lIIon.~d from,n IJenn; sQJltel.im~"-."i n henn 

is 50 heavily infested that. only (russ and cells rcmuin hellcHlh the .seed ('oat; lJ, lWllllS shQwing: windows 
where weevils urc ready to crncr~e; OJ hlnckcyc cowJlens infested with Cullo.owbrucJul.'1 mlJctllutll.'~. 

oviposits freely 011 all of those species and vn.rieties nnd is frequently 
found nmong them hus probu.bly giver: rise to the erroneous belief 
that it breeds in them. 

In some seeds, under fn,vorn.ble conditions, prn(~Licnlly l'vcry larvl1 
becomes au adult weevil; but in other seeds, notn bly those of the 
Windsor (Vicia laba) find soybelln, only IL wry smull pel'('('ntnge of 
the young larvae reach maturity. As observed with Acamthoscelides 
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obtectll'~, in soml' lots of tb('s(' nnd o\lwl' BPPc]S ull of the young ]:11'VI1(, 

of Call080bn(c/1ll1i 'lIwculalu,'! di(1 bl'Jol'(\ l'l':lrl\ing the Sl'C'Ollll instal"; in 
ot11('l' lots of tbe snrne. Ylll'ip(y only part of thc llu'\'nn die young, whil(· 
others die in more ndnul(,pd !.'ttl~es, illld onl,\' It Y('IT slllull jwrcpntng(' 
emerge ns ndl/lts, In ot\)rl' vUl'i('tiC's tllc yOtlllg Jill'YlIC nlwnys 
die befol'c J'l'neiling the l:wrond im:tnr, .\8 witb .'1. ObtN't1l8 this indi­
cn.trs tllilt some s('('(ls :l1'C ullsuitable fol' rO(H\ llJHI Otlll'l' s(\('ds Hrc 
unsuitable 1.1IldCI' some ('OIHlitiol1s but \l11<1el' o(b(,I' ('ollditions ('1111 be 
used 1'01' J'ood, 

Lnl'vne of fl(ll1080brllciw! lf1(ll'lt/ai1l8 ('0\'('1'('(1 \\"itlt hl'nll flOlll' mnd(' 
from t\1('il' fllYOritp host, TOiqnu ;.;inr-lIsi8, fni\('d in dPTC'\Op normnlly, 
The snnl{" difli('ulti('f; \\"('1'(' 1';H'Olillit'J'('d :\8. with Ifll'Y:1(' of ./.!C(/lltlto8cel­

ide,,; obteclu,,; dt'vl'loping ill f10111' mnde from Pftlll;('O{lIS /'lll!Jaris, Oily 
seeds \\'('1'('. also t111~uit{'d to e. '/I/(l{'ul({{u.-!, thl;' f('\\" ellwrgcd ntlult::; beillg 
less YigOJ'OllS tl.ll«( producing Y('l'jT f~\\' ('f!~$. 

UFE HISTORIES AND DESCRIPTIONS 

THE JmAN WI~EnL 
'I'lm IWfl 

I h:;:;l'IU I '1'10:; 

The ('ggs of A('(llltlw.~('did('.'~ able-ell'S UI'(' ~Ill()o{h, tl'unswccnt whitish, 
ellipsoidnl, \\'j.lh ('nds .I'OllIHit'li, 011(' bl'Ond('" than tltl' otlwl'. In irngtil 
th('y UI'(' hom O,;)·W to O.7HX mm ilnd in dilllJl('il'l' froT)] 0.lR9 to 0,:357
mnl (fig. (i) . 

.Although t1lt" ('g~S :tn' J'l't'qu('lltly fOlll\d ill e\\lS{('I';'; of from 3 to 30 
or more they ha\'l~ Yery littl(' ('(,.l1lt'ltting fluid about tl\CIll, so they nrc 



not fluttened ngninst the seed und cosily become sepamted from one 
another n.nd from the surrace to which they were attached. In this 
respect they difl'er from the eggs of all other economically impor~llnt 
bnlClJids. 

As the cggs nrc yariahle in size, different measurements ho,ve becn 
recorded hy the vnrious workers. Gnrman (30, p. 312) giycs the 
length IlS 0.64 nlln and the dinmter as 0.25 mm, nll(l Knnnan (44, 1). 
7) tI.0 length ns 0.G5 to 0.70 mm and the wid th as 0.26 mm. 1rfn.ntcI' 
(63) gins the length us 0.84 Illm and the width as 0.30 mm, n.nd says 
they nrc so light thnt it, wOLlld take 40,000 to weigh u. gram. The 
eggs lnid b.\T the sume weeyil not only vnry in size from day to dn~·, 
hut eggs Inid the snmo day show quite n. rnnge. Eggs lnid on the 
lnst day of oviposition nTe usually smaller thnll those luid earlier. 
During Noyember unci Deecmhrl' 1924, 231 eggs were mensurcd. 
They mng(,(j from 0.546 to 0.7US mm in length nncL from 0.189 to 
O.3ii7 111m in wid tho In April] 925, 248 eggs lnid by 27 weeyils oyer 
n 3-dny period WNe found t.o rnnge from 0.588 to 0.798 mill in length 
nm1 from 0.210 to 0.33G mm ill dinmeter. 

1X('l'BA1'WX PEIlIOD 

SlingerinJl(1 (88) l'l'poricd thl' ('gg stnge of Acallthoscelides obtectu,s 
ns front 12 10 20 dnYR nt, Hhnen, 1'\. Y., und ~{Ilnter (03) gll,ye it itS 
from 7 to 17 dnys. The Wl'itNS find thn t t.hp duration of the egg stnge 
is from 3 dnys 1111<1('1' the most fnYol'llble condit.iolls to 27 du.ys or longer 
in wintl'l'. 'l'nhll' 3 giH'R t~Tpi('nl illcubation periods at difl'erent, times 
of till' y(,lIl'. Thl' P~'J'('('l\tng(' of Imteh in winter is nlwnys y('ry low. 

TAllr,J~ 3.-i)l/ratioll oj the {'fm stage (luc! lhe lillwjroln halching oj eggs 10 emergence 
of adulis oj ,\t'IJ.ldho.O{Cl'lir/{w outerlus (II, different all/e.~ oj the Ul?lIr lit Alhambra, 
('alij., I.'J:!.! 

Poriod from 
, illll(\l'J;g5.' IUI'uhAtion \. I)nlo IIdults orncrg:('tl hnt.chingto
I, hu (.(ohod i l'~rfod cmerl-:onco 

of luluIts 

Jan. I...... 
l'ob.5 
;'(ur.S 
Apr. 11 
;'IIIY I 
Jun" 2fl. ~ 
July 11 
Aug.:1 . 
Doc.25 .... 

1------·-----------------------1------­
J)avs 
98 to 113
is to III 
5110 iO 
3\1to 54 

·16 
2610 32 
1910 2S 
~2 to 25 
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THE I.ARVA 

Ril('y (78) nnd Riky :md HOWIII'd (81) first pointed out the stI1lC­
turnl P(~cll1i:uiti('s of the first-inst,ar larvae of A. obtectu,s in 1892, when 
t1ll'Y deserib('d the tooth('d pl'othorncic pit1tes, bu t it remllin('d for 
Knnnnn (/14·) to show the funetioTlof these plates. 

The following d('seriptioll of the first-instnl' lurvn, is from Knnnnll 
.C44( J))J. 7-8) and n. T(')?roductioll of his drn.wing of the In.rvn, iR shown 
m hgurc 7. 

* * * Tlw youug htryn is only 0.52 t.o 0.50 Illlll. 'long which is ncarly om·-tenth 
shorter thlLn the egg. TI1l' greut('st breadth ill only about 0.21 111111. * * * The 

30tH 0-38---3 
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larva is cylindrical, the posterior end being narrower than the anterior end. There 
is a series of :mbdorsallJ3.irs euch with a smalier hair at the root and a similar row 
of bristles occurs bela\\' the spiracles, of which there are nine pairs. Above the 
first abdominal spiracle is a wC'll developed conical spine. 011 the pronotllln 
immediately behilld the head is the H-shaped prothoracic plate. There arc four 
or five fepbly cun'ed tl't'ih all the upprr e .... tremitics of the plate and thcy are 
mngecl more in a strnight lille than ill a curve. At the level of the crOi>S piece 
there arc two tet'ih aile on each side. These arc larger and conical. Thc two 
limbs of thl' H arc not. joilli;pd together but the teeth just clespribed come so close 
together thnt the whole struct.ure Ims thc shape of the I()tter H. * * * 

The IlelLd is small and b.\uck in contrast to the }>ale colour of thc body. The 
l'piernniulll alld ihe c1ypeus ure llOt firmly fused but a thin pale line indicates 

their limits s how i II g_ the 
suture to be feeble. There 
arc two eyc-spots fairly con­
spicuous. Thelabrum;s tri­
angular. The llIandibles arc 
broad, equilateral, and ca­
pacious, each with a double 
hinge. * * * The llIaxillae arc 
much reduccd and bristly. 
There arc two large segments. 
The one above is Rurr'ollnded 
by It whorl of bristles and 
shows inside a minute stump. 

'F"/f;rJnl 7 Fjr~t-in~tar larm of .tcnlll/lO.<rrlitir., o/dertll,'. showing 
prolhoral'i(' platl", (KatllUlIl (44).) 

This stump is divided into 
two parts, the distal segment 
bt'ing terminat('cl by bristles. 

The labiul11 i:-: absent, the pILr/' frOlIl whic'h it 1,0rJII!111y arises being slightly 
1riang"ullu' with sloping- edgl's to nllow, apparently, for the pnssage of the borings. 

There nrc thl"l'c pairs of Ipg-,;, ('uch pa.ir silortC'r tlmn the Succ(,cding onc. There 
arc but two divisions in c:teh lpg. The first olle has at its distal end two spines 
Hnd the fleeond joint is paddle-sha.ped at t.he l'xtrC'llIity. ~ ']'he h'rmiJlal flattening 
is 11 \'C'ry ullusual f('aturo for an ins('et leg. Illward, lIear ihe origin of e:teh leg, 
is a long bristle ubout the ]C'llgfh of thl' bristl<'s of the body but.much morccurycrI 
at the tip. The whole of Ow ,,('nimI surface is covl'red ol-pr ",it,ll minute bristles, 
all turlled baekwurds. Dorsally 011 the pt'llultimILt.e Rt'gIlI('nt is !1 thick chitinous 
plate with a fell' bristles on it. 

l.AltYAb .".I);\J"I'ArI'ION"R 

In 1802, Hiley nud Howard (80) writing of j!canthoscelides obtrci1lS 
(R. jabal') lnrvHe deseribp(L structurfiL peC'ulinritiesj the pl'othorneic 
plnte b('nring two (Jilirs of proj('cting spurs, the hindCl' puil' having 
rneh n, srrrnto edge of foul' teeth, find the flnn1 plnte nlso ben ring four 
horny, pointNl tuberclrs nil of which, thry snid "nre e\Tidently of 
Itclvnntnge in fliding the young ('J"enturo in the work it hus to do," 
that is, in boringinto nnt! becoming estnblishrd within the benn. That 
the young ]nlTHe hncl difficulty iTl cntNing nnd usunlly entel'ed only 
nt the point of contact b('twP(,11 two benns 01' It benn nnd the eontniner 
or nt the point of u, ruptul"o in the seod. cont hns bern Jloted by Lintner 
(5.9, 1). [2("1), ~[Hllt(\r ((is), ]3ridwrU (13) ami others (fig. S.) 
Knnnnn (44) hns shown that wi.th .il. obtectw; the ]('gs, It well-developed 
l111nl sphincter, nnd tho prothomcie pInte nil combine with the nrched 
dorsulll hl securing ;1, foothold and mnintnining a ]evel'Hge between 
the 8('£':<1 tllllt, is h('ing entered nnd some other benn or other object 
with whi('h it, is in contnct. 

\\~ith()ut such 11. j('n'rnge the Ial"vn. would hCliunblo to make nn 
('ntl"H,llc'e. '['his llC(,OUllts for the [ncli thnt, s(\\,(wnllnrvne frequently 
('ni('1" fl. b('IHI fit tho slime point wht'l"l'nR t.iI('il' InrvnL burrows begin to 
diverge just within the benll, ns indicated in figure n. 
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Knnllan's description of the excavating (44, 1)]J. is-tO) is ns follows: 
* * * The upper lim bs of the plate are, of course, fixed against the adjaccnt sced 

or pod, the lower limbs on the surface ncar the point of cxcavation. The plate 
may be placed not ollly directly in front of the lal'\'nl head but also to C'ithcl' the 
right or the left at about the snme distance in each cuse. It is the limitation im­
posed by the plate that explains the circular dmrnctel' of tho hair. Jn wor'king 
on the hind edge of the hole the hC'ad is bent by the pbte I)(~ing fixed further 
forwards. The operations dcrper into the srC'cl obviously C!Lnnot be followed. 
It is possible, however, that the two lower teeth come into usc wlll'll they are fixed 
against the rim of the hole as the lan'a works ncar the eOlltre of the pit. Theil 
also the V-shaped Jleck unfolds. * * * The expunsion of the V-slm}leel infolding 
will have the effect of bringillg the mandiblcs within reach of the hillel wall of til(' 
pit without a ventral infolding which is inevitable if the neck was as long brlow 
as above. When the exe(watioll has cOllle deep el1ough, the body waU will eOllle 
into contact all around and fllrther progress is easy with the aid of perist;altie 
mo\'C'mcnt. The difficulty of initial plirehase C(,11.5(,H lit ihis point. 

FIGUItE 8.-· Limn henns hUI"lng U hrnken seed COllt u~e 1!IOre cllsilr ~ntl'r('<1 hy II", llt'wlr hntdlCd Iun'ne of 
ACfilllhoHUI/l/c.! alltecl". and ure usuully morc heunly mfeslcd Ihnn thos(, wilh IIll unhroken seed cont. 

A mass of powder or borings mnke the point of cntrnllC'c plninly 
visible if tbe seed has not b{'ell disturbed. \'11('11 the lurTne find 
tbemselves in fl, benn pod they frcqucntly bore out of the pod instcad 
of in to the beull. 

The writer's' observations correspond to those of ).[n!·('ucci (G4)' who 
says thut Acanthoscel'ides obi(lctus molt;; thn'e tinl(\s ilnd tlH'n mnk('s 11 

cell in which it molts the fourth time fUld hC'coJ)H's fl, pUpil. 
The average width of the JWlld befOl'c the .first 1ll01t is 0.1 ii ]111)), he­

tween the first !lnd sccond molts 0.225 nUll, lwtw('C'1l tlw sN'ond und 
third molts 0.381 mm, b('i;wcCIl third nnd fourth molts OAliG mill, find 
between the fOl1l'th molt !lud the l)f·pj)upnl stH~e 0.4~7 1ll1l1. ~[oltin~ 
is very ilT('gulnr', ('vpn ill the slime vuric·t.." of bPlllIS 1111(/('1' idt'ntLenl 
conditions. 
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DUHATION O~' TIlE LAHVAr, S1'AClJ.] 

The dUl'I1tion of the larval stage vf Llcantho8celi<ies obtectu8 ynrics 
not only with temperature and humidity but also with the seeds in 
which the weevils are breeding. This acconnts for the different 
lengths of time given by oifferent writers, such as 24 to 42 dn,ys (88) 

FlOUR.: 9.-A hnlr or 1\ "elln into which two lllrvllO or ACllllllw.,eelidc., ulltccilis N\I('red through the sume hole: 
..4, Thc.Sl~cd coni. hns hmm removed 10 show the sing](~ point or entrance; U, till' SflUl(> ('oLylC'tion showing
the diverging lurvul hurrows rrom the single entrance hole; C, the opposite side Ilr Lho SlIlIIC cotyledon
showing the pupill cells JUSt hencnth the seed cont. 

and 27 to 54 dn.ys (63) for the larval stngc, und 21 dn,Ys fOI' the com­
plete cyele (15). The Wl'itl'I'S find that the ]uITn] stngo mit.'" he ('om­
pleted in 12 days or that it may continue 1'01' 6 months 01' lOllgPI·. 
During wlmn wcuther' in CnlifornilL it lIsunll,Y Insts from 17 to 25 
days. During winter the mOl'tlllity is high. 
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The moisture content of the beans undoubtedly hilS IUl impoJ'tnnt 
influence not only on the length of time requil'ed by the young larvae 
to bore into tho seed but nlso 011 the mte of' gl'owth ufter they am 
v..-i:thin the seed, 

The mnge of time 1'01' the molts of lnrvne in dl'Y hefms held in nn 
incubutor ILt 80° F. dming the pel'iod of Inl'Yld dc-ycloplIlent wns 
found to be ns follows: FiJ'st molt, a to 9 
days nftel' hnkhing; second, ] 1 to 15 
days after httkhing; thil'd, 18 to 22 dllYs 
after hrttching; J'oUl'th, 24 to 27 days ufter 
hnkhing, 

rndf'l'more fttVo)'ll.ble conditions (higher 
tempel'tttul'e with more moisture in the 
heuns) the complete life eyeIe cnn be passed 
in 21 days or less, whel'ens under less 
fnyornble conditions it l'equiJ'es sl'Yeml 
months; so it will be 8('1'11 that the ]I'ngth 
of time 1'I'quil'ed for the cleYelopllH'nt of' 
ench 1tu'YII I il1stllr m llSt YO J'Y ('ollsidernhly, 

])gSf'H1P'I'IO); 01' 'I'll!, .Ft:I,I,-Gno\l'.\' LAllYA (W 
A('AN'1'1I0SCI~I,J[)gS OIl'l'I~('1'lS 

Tlw following des('ription of the fll11­
grown lllTYiI, hus IWC'Jl pJ'pplu'(>d hy Adnlll .B 
O. Bih-i:ng: 

Full-grown lar\'a (figs, 10 and 11) l1.\)oui; 4 !lUll 

long; in sizc, gClIcrnll1.spcct of hody, /1IId anniolll ­
ical detail!> similnr to Callosobru.chlls maculallls, 
particllI/~rIy in husing ollly One ol'clIlIS 011 l'aeh 
side, a nu~xilIll.ry pnl]J\ls of one joint, in Ja('king 
completely ll. lu.bi!~l pa1pll8, ll.ncJ in posspssinp; 
smaII,circular, annu Ii fo I'lIl spiracle's, It can, ho\\,­
eycr, be scparatcd from 'II/(/culalus by tho follO\y­
ing combinaiion of chn'rll.rtcI'S: 

CIYPclls (fig, 10, A) withollt lllC'clian ]ttrp;c platn 
and only a slight chitillizntion at basis of latt'ml 
sctu.e. Labrum Iwsct in front of its plnte with 
lIU11l(1r(\lIS vcry shol't and fine setulae, SulJIIll'nial 
scleriic (fip;, 10, B) wcak and not eO\'cring th:.t 
part of the sllbfacial J'C'gioll ill whi('h two pairs 
of anterior and lah'l'lll iiciae are located, Lahial 
plate laterally COllC'nYc jll outline and postC'riorly 
provided with It sinp;lc, medin,n, light, round spot; C 
anterior ]lair of light spots at basis of arllls indis­
tinct or lacking, Prothom(!ie tergnl shic'hhl la('k­
ing or almost so, li'inally, the JmpiIIarYJ'lIciilllcni, FIOl'II~: Hl,-·l)ctllllS(11 ItllI·gro\\,11 Jnr\,R 

01 .le/l/llllo,~Cflilles ob/re/lls:.1. (,lr(10115;of the terminal part of the kg is still slIlaIIC'l' than /J, stlhmcntnl S('ll~rHl'; ('J l'lItin· hlr\'ll. 
in maclilatl/s and eOllsists of only two indistinl'i (llra\\'illgs II)' IHh'jllg.) 

joints, . 


Dn;vifLUlt (20) gives ycry oxcellent desC'J'iptiolll'l, 1I0t only of the 
Im'val instill'S but nlso or the plIpno lind ndult.::;, 

PIlBPllPAL AC1'IVI'rY 

As the Inrvne beC'ol11o fu}]y growll tllCY ent their wny out to the 
seed cont find pl'epm:c pupnl ('ells in which tlH',Y tmnsfol'm to ndults. 
'rhe pl'cpupnl condition may last fJ'om n. Jew houl's in Wft1'll1 weather 
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to sovernl do,ys at fl, low tempemtul'o. Tho Inrvne nppeal' t.o J'otato 
within the cells so us to rcst upon thoir bucks thus giving more free­
dom for the body nnd log movements which nccompflllY molting. 

The pupa of Acnnthosce1ides obteciu,s is white, smooth, oyn1 and 
dose1y J'escmbles that of Oallosobl'uch1l8 mandatlls. 

The dut'ILtion of the pupal stuge, like that of the .othor stnges of 
this weeyil, varies grent1y according to temperntUl'e. A few degmes 
differencc in mean tempernture mnkes fl, vcry 110ticeable dHi'erCJ1ce ill 

l~IGI.nU: 11.~·I'·lJll·grown larvac lind flupnc oC Acant/lOscclides oblectlls rCllloycd Crom n henn sQcd. 

t.he dlll'ntion Or this stnge. It hns hc('n )'epol-t('(l to be fl'Ol1l 11 to 18 
dny:.; (88) and. froll1 8 t.o 20 dn.ys (as), but the wl'itl'l'S' obscl'\'ntions 
illdi('nte that it; mny extend longer thnn 25 days. 

IH:SCIIII"J'I0N en' ADUI:I' Ot' ACANTHOSC.;UJ)J~S OU'I'ECTL1S 

Say's originlll dc~cl'i pLiofl of .l\ca.ntlio8('eiides obil'ctU8 (86, 1'ol. J J p, 25,9) 
is fiS f011 0 \\'s : 

B. ob/(,cl7l.~,-Dw:lky; base: Id tip of the antrllllll(', fref; :wel uh(lonll'1I ullscure 
rufous, 

J II hni>i ts Louisinllu, 
Body above bllickish; wiLh prosimic, sOllwwhai dense, dull yel10wiRh hairs; 

antennae gmdual1y thicker io the tip, Imsal half and t('l'Ininlll joint dullmfolls, 
second joint; nearly us long as the third: thoJ'llx with lIulllel'ouR, distinci; punctures; 
elytm illllnllClilllt(·, the striac distinct; npiclll llIargin O\Jsol('\rly Tufom;; iJen('nth 
blnck, wiih prostJ'Ute llair; feci dull rufous; posteriur thigh:; somewhat dilated, 
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beneath blackish with 11 tooth ncar thn tip and about two small ones nearer the 
tip; abdomen dull Tufous, immaculate. 

Length less than three-twentieths of 11I1 inch. 

F',,("ltr: 1~. ".ICl/lltllO.<ccl"lt'.1 Ilblcclll$. uliult (.1) nllcl pUpil em x 12. 

The sex('s l11'e nlmost i<i('nLicnl in color, shape, Hlld sir.c, bllt the 
~rnYid f('mllle is pCl'hnp:; n. little the IUl'geL' on the nvcrngc. The 
writers have found that they rnngefl'om 2 to :~.R mm in length (fig. 12). 

THE SOUTHERN ('OWPI~A WEEVIL 

Till> I>GG 

DmlCnll'TIQN 

The c~g is glossy, 01'111, bl'ondpl' n t ono end than nt the other. Ono 
side is glued to the se('ci, this side being flalitened ulld the opposit;c 
convex. The eggs rungo in length from 0.409 to 0.75G mIn, nnd in 
width from 0.204 to 0.462 mm. Tho viseiclllPpenmnco of the fl'l'shly 
laid egg grndunl1y chnnges :IS tho embl'Yo dCYt~lops. After the lal'Y'n, 
ent('l's the se('el the eggsh('lll'('mnins nttnclwd lind Ilpp('urs dirty white, 

Although tho 111(,118I1rel11('nts of the eggs fis giV(,1l by difl'el'ent writeI's 
vary cOllsi(kl'll bly, it is q uit:e evident that there is some mistake about 
the measurcments ] .\18 to 2.64 111m, lcngth, und 1.34 to 1.80 n1111, 
width, ItS given by :Pnddock undo Reinhnrcl (65, 1). lli). Gal'muLl 
(30,1).314) gi\TcS the length ns 0.615 mm lind the clinmctC'r 0.371 mm, 
KI1,nnun (J,J" 1). 23) gives the length us O.GS nun nnd the width us 
0.36 mm, IlndBl'atlCl' (7,1).287) gives the!ength ns 0.71 m!l1. 

The writers hftve mensUl'ed C'ggs a.t difl'ercnt :;('usons of the yCllr nnd 
find thnt the snll1e vnriu tion in sir.e ocelll'S ut nil times. During 
November, Dcccmber, lind .Tununry 1922 nnd 1923, the writers 
menslll'ed all the eggs Inid daily by 10 pnil's of weevils. A total of 
718 eggs wom 111CUSUl'NI. Of thcse the extreme ]'nn~e in lcngth wns 
OAon to 0.756 mm und in width from O.2n4 to OAG2 mm. Somo 
wcevils consistcntly hid lnrgel.' C'ggs thnn others. The I'll tin of length 
to width wus quito differont with eggs frolll difforent w('cvils. The 
eggs hid toward the In.ttor cnd of the oviposition period were smaller 
thun the eggs luid ('nl'iiel'. There snoms to be n. ('()(Tl~lfltioll between 
tho sir.o of the c~gs from nny given fmnnle and thpir vinhility. Lursoll 
and Simmons (63) showed that the first eggs laid by it weevil pro­
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du('ed slightly \('RS vigOl'OliS IUl'vac UUlII thosp Illid Iukl' ulld that! tlte 
eggs Inid fit thc In ttel' elld of the pgg-Iuyillg' 1>Pl'iod showcd the IpHst 
vitnlity of nil. l'lpflslIl'clllpllls of the eggs show tllllt thcfil'f;t <,gogR 
HI'C Jwnlly IlS In.I'ge liS UIOSO luid lut-pl' nlld those Inid tOWlIl'(1 the Intt(1l' 
end of the sprins Ill'n smallel' thun those Inid dlll'ing the middle pal't of 
the egg-In,yillg pel'iod, 

1;.I('I'IINI'Ic);.I 1'81(101) 

The dlll'll,tioll of the egg stuge is J!'Om 3 dnys \lIHkl' thn most fllvol'­
able ('onditions to 37 dn~Ts 01' longm' in wintpl', 'l'nble 4 shows the 
dUl'lltiol1 oJ the egg stuge ,nt (!ifJ'(\['('.nt times of tho YPtll', The POI'­

rontnge of Pggs thnt hni('h III "'111ft'!' IS nlwnys ypry lo\\', 

TAnI,g 4,-])uraUo/l. of thl' A(/(/ Slr/(/f' (lnd Ihl' tim!' /1'1111/, I'{/(/ stafl!' 10 ('1II('l'fll'nC~ of 
I/(lllll,~ 0/ e(/li/},~(}ln'lIch,(.s '/I/(/el/lalus a/ dijTrrcnt tilll(,,~ 11/ '''I' 1/1'111' III ,Il/wmbl'a, 
Calif" .1tJ26 (lnd /fU7 

!lui" 
~g~S 

In hi 

/J"y" I n"y., /Ial/$ , 1)(11/.,. _Jon. !1 1 1'('1>. r., 27 : :'lIllY :lO I' Iii '.Jww -; JUHf' Ifi 1 U ' .lilly 21 ,j"Mllr. 20 i ,\ pro ~O I !!:;' .lll1W U r.o AII'!. II AUI(, ~~) i !J ::1..1I't.2:.1: alI:'Ihr.20, , rio. ~r. Jl1lW 22} n:i ' ON', 2 J)~r. 2S I 211 Apr. II : 101
Apr. 12) :11'" 2.~ HI .111110 III ·11 27 :'lIllY I,; I 122Do" .10,. !Ii .I II Ill,' I~ I ;·1 J:~~~; '!J ~;II~;' ~A I Jj .Jul)' 2~' 20
M.IY 10 I lillY 27 ! 11 .1.1I1l\:m :H , Jllne 22 Jllnp ~H i II Julr :10 1 :12Do. tlo, .. , II ,lilly :I, :17 Au~. ·Hl 1 All!.t~ 1:\ t a ~(;pl 17 art 

Pnddock and HC'inhllrd (fi5, p, 21) writing of ('1I11o,w>bl'uc!11I8 II/(ICII­

lahlR, suy, "The shOl'tpst ppl'iod obs(,l'vecl, 4 dnys, O('('ul'l'('d fl'N(lIontly 
during the W:II'I11('I' pOl'tions ofl 0 I n. ") n f:let, OYf'I'Y ]Jrriod d 1I ri ng 
,Tune, :ruly, nnd ~\lIgllst, lOW, WtlS fOUl' dnys," 1n thril' table (fi5, 
p, 19) thpy l'l'('ol'd two difl'('l'('nt dnh's ill Sl'pt('mbOl' in whieh oilly 3 
dnys lind hppn 1'pq lIil'PCl. Tho longrst time 1'(,(,OI'd('d by thpm is 37 
dnys in tho middle of wintn!' with 25,5 ns the nV(,I'ngc II lid ] 1 tho sho!'t­
pst nt, thn t tillH', RIingrl'!ulld (8tJ), wri ling of tho sn 1110 insr('t, TN'orded 
50 dnys liS tho 1Pngth of timo l'('qllirl'C1 fOl' pggsto Iltlt('h 011 gl'('Pll pen 
pods, The wl'itpl'S fll'einelinpd, lIo\\,n\,PI', to think thllt the pggs he 
rocordl'C1 on the gl'('PIl 1)(1n, pods lind tho onOR thnt hntdlpd 50 dnys
Intel' wl'I'e not, thC'. Stl me ('ggs, 

'I'll" J.AItVA 

The lUI.'YH. of (Yallosobrllch1l8 II!UCulat1l8 molts tluon timC's Ilnd thon 
makes n. ('C'11 in whi('h it molts tho fOlilth time nnd Iw('onlt's IJ, pUpil. 
The fil'st-instlll' Inl'vfle nl'O quiLt1 dUl'el'ent, from those of the Intel' 
stng('s, 

Tlig FIltWI'-],"Il'I'AH LAltYA 01' CAI.I,OKOHllU('I!I'R ~IA('Ulu\'I'UR 

Knnllfln (44, p, 20)), urt('1' dps('ribillg the first-instill' ll\l'vno of a 
numbpI' of OUIPI' spec'i('s} snys or those of ('allo8obrllC'ltll,~ macllZatus: 

Th(' 1111'\'11(' m'l' short lind thick-spI, with tlw Illltrrior rcp;ion mOl'c l'nlllrp;l'd than 
the pusterior. Till' h·gs are IlO long~'r' IOIlP;, slpndpl' ulld i>pll(uln(e, liut. short und 
stOllt, 11110111, half (hp Uillillt Il'IH!th, The (wo joints lire /lllbeqllllt, The curved 
bristles 1Il'!\!: (h(' Ip/(R nrc Jll'l'spnt liS Ht~o th(~ \'l'nlm! Bpilles. 
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The prothoracic pl:\te is extremely mriable, 110 two uPPl'arinl-!; quite alike, Tt 
is fnirly broad Ilnd hus about fivc tl'elh 011 ctll'h of the lIPPl'I' limbs, variablc in 
number nnd si7.C', and two 011 eneh side on the 10ll'cr 1'011' equnlly \'uriahl(" 'l'herli 
arc two still' iJrist.!eH midwuy betwecn the IIppel' and )011'('1' I'OWS 11lI~ shifted 1lI0l'e 
toward the illller Iltllrgin (fig, 13), 

Although tho ]urvno of C'allo8ob,'llChIl8 macuZatu8 and Acalltlwscelides 
obtect1ls nro vel'y similn.r nfter the first molt, SlingC'I'lnnd (8.9, p, 448) 
snys: 

Larvae ill all stages after the first, may 1)0 ('usily sepamted from those of obll'clll,~, 
however, by !l glnlwe at· thc ('('phnlie murgill of the frolll of thl' hend. The frollt 
is of a dark broll'll colo,' for It cOlisidNltlJle distILlirn ('ttudad * * *, 

1.'\ nVA I. A /l,\ I"I'A'I'I()~H 

In discussing the spceill Lndn ptn tiOI1K () r ('(fllosobruch 118 m(lcIIlat118, 
Knnnnn (44, p, 28) snys: 

The method of pCl1l'trution of thl' IRl'\'n is more eusil,\' \\'niehl'd 011 account of 
the trnnsparelH'Y of thc ep:g-llhell. The pl'otht)f'ncit~ Hhicld IIIHY 1>0 sel'lI to he fixl'{1 
ill different situations ugainst tile t'gg-:;hpil ill front of (Ill' 11IJ'\,iL to ib, Il'rt 01' right. 
The ]o\\'cI' limbs IlIlty bc 8('('11 fiXl'd to thl' rim of till' ill)ll', 

Tn gn'atCl' d{' tail IIe (·14 I JI, 
B) describes tho prO(,(,RS by 
which tJH1 Inrvll, of BI'llchu8 
cliinr!.1lsis enters the seed. R. 
chin~n8i8 is typien.l ot' th(' 
insccts of this ~I'OllP which 
CCllwnt their ('g~s firmly to 
tho sl'('(l or pod ns docs C'allo­
8obruch1l8 ?nflcuZatus. 

* * * Before mILking tho C'X­
caYatioll the H-shnpt'd ehit.illollS 
plate is brought at a OC)ll\'PIli('llt 
angle and fix(!d ngai nst till' t'gg Hll(' II 

1'lI1l'ltll la" 1"lr,I-IIls1Ilr IlIrv/I or ('/Il/o.,,,br/lcll/l,~ 'IIInc~III/1I1I,~. 
(KnrIlJlIIJ (ijt.l 

in \l'hit'h Pl'QCl'8H thl' ]'('-elll'\'('(1 
t,t't'th of the 1I]J[l('1~ lilllbil of th!' H HI'(' of C'onsidl'mblt' 11t'II>, 011('(' 111(' tl'('Lh of the 
plnj,c aro fixpd, tht' Im'nt bpgills operatiolls * * *, The ('hitiliOllS PI'Ol't'!iS ap­
pal'C'llily 8('1'\'('8 a two-fold ohj('ej" 1t sj;:mc\fl on IL snml! Jl1o\'ltblc fold of skill 
\\'hieh can b(' 1Il0\'C'c! fOl'wltI'd 01' b!t(,kwILl'd so t1mt t.ho ]wncl mIt.\' be llC'tll'l \' cov('I'('(1 
or completl'ly frcC', \\'11('11 tllo teet.h MO fixl'fl ILgILillst Uj(' C'~g IlIl('lI flil' b!'hilld, 
i. c" ll('ILl' it.s gr('att'st; ('oll\'('xity ill t.hp thoJ'lwie ]'t'gioll, the lit'ad is fl'('('1' and thl' 
1Illwdibll's al'o'l'llgtL)!;ed ill the allipriol' half of the holC'; \\'11P1l, Oil th(' oth(,I' hUlld, 
the posh'riol' lllllf of tho hok' has to h(' llllld(', tho ehitilloliH Fil'uelure is acljll:;je(\ 
furthcr forWl\rdfl, ] II eit.her cast', t.ht' angle ILt whieh the chitil1O\lfl P.I'o('(~Ss is fixpc\ 
against the egg shell, IlPI)(,ars to deterlllill(' the inelillaLion of the head nncl conse­
quently the 1)ILrt of the hole t.hat thp IILI'Ytl works on Itt IL Jlnl'licul:tr lllOIll('nt 

To 1I11ciprlitILncl (~I(,lLrly why the IILr\'l\ dot's not, I)('n(\ it,:; hplLd downll'ard, I\S one! 
lIlight eX)Je'et it to do ill thpse circunH;t:LI1('es, it hus. to be J'clIlt'llIlwreci thnt Hfl 
body is vl'ry short and thick, It SPPIlIS ('('r( nill, t hpr('fQI'I', that nn)' actiyl' bell[ling 
of the body would ha\'(' to tllke plnce ill t.hl' middll', so as to forlll a semi-circlillu' 
shapl', "hkh .in fact the lal'\'a d()~s tnke ill the ]:LtPI' stngps of the grOll'th, Til 
these earlicst stages, while the Jan'a is sWl1'('stril'1Ni to the Ilarrow ('011 Ii nes of t.ht' 
egg shpll, t.1ll'rc is 110 1'00111 for slich IL iWllding pr()c('~s. l\fol'l'o\'er, ILS the legs m'c 
ntrophit'd, they cannot function ill gripping the surface of the H('l'd, The pos­
terior em! of the ('gg is also llarrOIl' nnd is fully occllpied by thl' I\bclolllon of (;lw
larva, 

Th(l pl'oeedure which the hLrYlL follows is t,ht'l'l'forp v('ry difTl'r('ni, from what one 
migllt expect, The forces t'xcrt.t'Ci in the prOt'l'sS of JJlIl'ing Sl'l'1I1 to be of 1.11'0 
kinds, :Firstly, the chitinous proel'SS bl'ing fiXl'd agnimlt, Ol(' t'gg sl\('11 in the 
regiolt of its greatest convexit.y, forms 1\ firm bILf;(' fOl' tht' Ht'lioll of 1.IwlJlILl1dibuluI' 
mWicles, Sl'(~olld1y, i11e'rt' ifl IL thrust forward frolll the abdomillal ('Ild which, us 
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already stated, is closely ILpplied to the egg shell. This forwarc1movcment is, by 
rcason of the uttachll1ent of the H-s1\1tpcd process to the egg shell, convcrted into 
a vertical force thl'uRting tht' mandible ngailH'lt the surface of the seed * * *. 

The tell!!ion on the egg slll'll exerted by the larvasooll reveals it,self in minute 
folds rediating from the anterior and posterior extremities of the egg shell. There 
are shallow grooves produced by the teeth of the chitinous process as they arc 
moved forward or backward during the course of llJ,rval adjustments. The 'force 
HO exerted may be so great as to rupture the egg shell. This break IIslIally occurs 
in the l'~gion of the greatest convl'xity of the egg ttnd through it men I !rolll the 
excavatlOll may also be seen to cOllie out. 

The fnct tlmt the young lnrYa ordinarily cannot enter the seed from 
the egg unless it is firmly nttnehed points to t1 renson why lnrvne from 
eggs Ini<1 on th(' sN,ds of Bgyptinn eoLton did not ('n tel' the sl'Nl. The 
l'ggs instend of l)('ing fi!1nly nttnel)('(l to the s(>ed W(>l'e U (;tuehed to the 
fibers whieh would nllow ]))oyement ll1H.l pr(>Yent tllC In.1Vn. from being 
nble to bore out of the egg shell. This mny UCCOUlIt for the hnbit of 
the adult of selecting firm, whole seeds for oviposition m,thel' thnn spec1s 
on which the sel'd eoat is broken, 

LAHVAI. DEV}]!'OI'MENT 

The moistlll'e content, of tlw seeds undoubtedly hns nn importunt 
influence not only on the length of time required by the young lnrnw 
to bore in to the seecl but 111so on the 1'I1te of growth after they nrc 
within the s(>l'd. 

In nWUSlIrpl11ents mnde of larvae rem'ed in dry blnckeye cowpeas 
the aYl'ruge width of the hend wns found to be 0.24 mill following the 
first mol t, 0.33 nlln nfter the seeonc1, and 0.48 mill Ufter the third molt. 

The molts occurl'ed us follows: First molt, ] 0 to 1.5 dnys uftpl' 
IlHteliing; second molt, 18 to 25 c1nys nJter hntehing; third molt, 24 
to 27 days nfter lin tehing; fourth molt, 32 or mol'C dnys after hnliching. 

Sinee this weevil mny comph,te its life eycle in us short t1 period us 
14 dftyS 01' mny extend it to 9 l110hths, depending on the temperutul'e 
nnc1 moisture ('onditions, so the length of pu'eh 11I1'Ynl inst.:u' mny 
diil'l'l' from those rp('ord(>(\ Ilhoyp. 

The lll1l'n.tion of til(>, lul'\'nl stnge vuries not only with t('111 peru tUl'P 
llnd humidity hut ulso with the hosts in whie-h they nre dl'v(>loping. 
It hns 1)(>(>11 observed to l'nnge from 9 duys (65, p. 28) or less (11) to 
8 months (58). A ll1rvu. wus disse('tpd from a blnckeye COWPl'tt 235 
<lnys nftt')' the eg~ hnd been laid 0)) September 2G. During wnnll 
weuther in C'nlifol'l1in the lUI'\'ul stnge lnsts fl'Ol11 17 to 22 days. During 
winter the mor-tnlity is high. 

The following desCl'iptioll of the full-grown 1nl'vII of (1allo8obruch118 
mf!CUZat1's hns bC'en prcpnrod by Adnm G. Boying: 

Full-grown lan·(l. (fig. 14) about 4 mm long, thiek, ClIJ'\'C'c\, Illld while; almost 
nnked alld with rudimcntary legs. 

lIl~ad elongate, oval and wHlnlly deeply I'etrnctedi only thC' exposed parts of thC' 
hend enpsule coillred, the remnindC'J' whitish; hend ellllnl~ctC'd with body by It 
cervical collar W11ich is pari.iculnrly broad dorsally, and because of this lllC'mbranc 
the hcad may be almost completely protruded from the prothomx when nC'cessary. 

Epist.oHlll11l1argin of frOllS «('pi) strongly ehit,inized Ilnd bC'hind it anterior part 
of frolls also t,11itinizcd, but llIuch lighter ILnd thinller; anteriorly on eneh side of 



frons arc two sctae of moderate leng1;h, and pnralllcdiunly a roulld, almost white 
spot is oftclI o!Jservcd. Onc small ocellus. Antonlll1 short, two-jointed, lel'lui­
nally beset with llIallY tactile papillae. Clypeus (c) tl'!LIIS\'orso, ahnost completely 
coyercd with a chitinoui:l plate tlmt carries a long scta at each cnd. Labrulll tmns­
verse, with anterior margin COli vex, about ns long as clYJleus but sOlliewhu.t 
narrower; like the elypcus it hns It chitinous plate with It long seta !1.t l'nch end, 
and more inWardly, some distnl\ce from the setn, is a amnII sensory point; in front 
of t,he plate the labrum is densely beset with setl1C of mtller equlll size, and most of 
them are ns long ItS one-third of the middle length of the labrum. 

Mandible robust, subtriallgular, about as 
wide as long, without tee1;h 01' grinding sur­
face, distally with a rounded, sllarp edge, 
and facing the buccnl cavity somcwhnt 
gouged 011 inlll'r side. 

Maxillnry jJalpus consisting of n single, 
mtller short, conical joint; palpiger broad, 
jointlike, and cttlTying !t sllJall, projecting 
digitiform IImla, which tel'lllinally is arnlC'd 
with a comblike orgnll formed by five IOIl~, 
flat setae placed cloHely together. 

SUbcmnittl nrl'/t IIn<iivi<iC'd Iwd forllwd by 
It fllsion of the mental, submental, and la­
bial arcas; labial pnlpi la('kin~. PostC'riorly 
a fairly weU developed but thilily chitinillNl 
suiJmcntni sclerite (sm) locnted some dis­
tance away from the labial plute, not RIIl'­
roullding it. Lnbittl plate (t,l) yl'1lowish, 
anteriorly roundly incised between It pnir of 
strOIl!;ly chitinized durker arllls; ext.crllnlly, 
nt busis of each arllJ, n clear, white, rOlllld 
spot indicatillg the placc where in oth!'I' lur­
vae a labinl ImlplIS is located; IniC'J'nlly the 
labial plate convt'x (tnd ])()steriorly mtlll'r 
indistillctly outlinecl, without It Inl'dian in­
cision or a Jlwrlinn single rOllne! white spot. 
Liguln (Ii) grcatly l'edu('C'd but carrying two 
long setac. 

Prothomx pro\'ided with a pair of thin, 
light-yellow tergal shields with from four to 
five round whitish marks. Mesnthomx ami 
metathorax identically built, metathorax 
slightly the larger; both with two rather 
flat nnd short tergal plents. 

Each of .first seven abdominal segments
with two large swollen tcr~Lll])Il'ats, I1I!Lrge 
hcmiglobultwly bulging cpiplclIl'!l1 lobe, !Lnd 
11 slTl!Lller bllt siTnilnr hYJ)oplellr:t1 )Obl'; 
eighth abdominal scgmcnt smaller thILn se\'­
enth and its tergal plcats mthCI' indistinct; 
ninth abdominal segmen1; short nnd button­
shaped; tenth s1I1all and mammiliaLe. 

Legs represented by three pairs of pm­
tuberant pedal lobes (coxae?), arranged in a 
two posteriorly diverging series, each lobe 
carrying on the top It papillary rudiment 
of the three terminal leg joints; no claws. .J.'IGUItE 14.-~rature larvll oC Callosobmchll,' 

Spiracles smull, ring-shaped, and only maculalu.,: A, Clypeus; Ii, subrnentnl 
sclerlte: C, on tiro larva. slightly chitinized, one Illcsothomcic and (Drawing hy IJ(i\-ing.)

eight abdominal pairs of spirncles present, 
all of about equal size, the Illl'sothol'ltcic placed in the skin betwccn the protho­
mcic and mcsothoracic epiplelll'lli arcas, nil the abdominal spil'llclt's located in lowcr 
pnrt of terga and above cpiplcuml lobes; eighth abdominal spiraclc nenr end of 
body. 
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PREPUI'A'!, ACTIVITY 

,Vhcn the In,rvnc become full grown they go through the same move­
ments as were c1esc.ribed for the larvae of the bean weevil. 

THE I'UI'A 

The pupa of Callosobruchus 'll!acltlalu8 is stout, compact, white, free from bristles 
or hairs. 

Ventral vicw: Outline oyal, tapcring to a blunt point distally, broadly rounded 
IJ.nteriorly. Head distinct, bent closcly upon thorax; mouth parts imlllediately 
between coxae of first pail' of legs; mandibles distinct; palpi free, scgments dis­
tinct, reaching second pail' of lcgs. Eyes prominent; antennae strongly curved, 
passing bel1ind first and second pairs of legs, lying Jlat upon the elytra, segmell­
tation quite distinct, almost three-fourths as long as cl.dm; longitudinal ridges of 
elytra very distinct. First and s('colld pairs of legs equal in length, fulded hori­
zontally ovcr elytra; tarsi parallel with body, se(.,'1nentatioll distinct; last pail' of 
legs covered by wings, except tarsi, which reach almost to Lhe base of the last 
abdominal segment. 

LaterDl vicw: Head deflexprl, prothortlx depressed anteriorly, spiracles incon­
spicuous; first and second pairs of legs cover basal portion of cl,Ytm beneath the 
antellllae; antennae curved ventralIy behind the legs to about last olle-fourth of 

elytm; wings pruminent, curved ventrally 
behind second pail' of legs and covel' all 
but tarsi of last pail' of l('~s; abdol.linal 
segments distinct, spiracles inconspicuous. 

Dorsal view: Hcad concealed by pro­
thorax; thoracic seglllrnts distinct, pro­
thorax more or less triangular ill outline, 
lIlllch wider posteriorly, terminating ill 
sharp points above base of wings, median 
lill(' conspieuous, abdominal segments 
ncarl.\' eqllal ill size. 

L('ng"h 3.2 to 5 lIlIll (fig. 15). 

The ,:lul'llti()lI of the pH pHI stngc, 
like thnt of the oth('l' stages of this 
w('('"il, Yll.l'i('s greatly acc.onling to 
Lho temperature. A few degrces' 
difl'erence in mean tempern ture 

FIGCHE 1r..--('allosnlJruclw.nnucu,/"IIIS, or south- l1wkes n. YelY noticeable difference 
ern eowpca \1'0",'11, IIdult. (Al find PUpil (m. 
X 10. in the duration of this stage. The 

writers ha,Ye not noted as short, or 
as long, durations of this stage as are recon1cd by Paddock nncl 
Reinhard (65, p. 37), who record extremes of 3 and 53 dn.ys. They 
show not only that the mean temperature may haye n. positiYe 
eHcct on the length of the pupal stnge but that the Iwernge length of 
the stuge mny be influcnced by n. seyerc low temperature 01' by a few 
da,ys of warm wenther. Ln.l'son and Simmons (53) not('d that the 
duration of nUlatc!' stages may be influenced hy n, period of cold or 
warm weather during the first few dnys after the eggs hnye been laid. 

DESCRrl'TION OE' THE ADULT OF CALLOSOBRUCHUS MACULATUS 

Becn.use Horn's description (40) of Callosobl'u,chus mac'l.datu,s 
(B'I'u,chus quadrimaClllatu8) is more in detnil thnn tlJe oligillUI descrip­
tion by Fabricius (23), the former is here giyen us follows (40, p. 318): 

:Elongate 0\'!11, moderately shinin~. BenC'ath equally clothed with whitish 
pubescence. Elyj,m ferruginotiS 01' pall! brown with Inr~e I:tteral HJ}at alld apex 
broD,dly black. Hend dark browll or black, densely punctured, front sub-carinute. 
Antellnae as long us head und thorax, serrate in both sexes, fOllr basal joints 
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pale rufous, outer joints dark and nearly black. Thorax trapezoidal, broader at 
base than long, sides distinctly arcuate, base trisinuate, basallobc cmarginate and 
clothed with whitish hairs; color varin.ble from ferruginous to black, coarsely 
punctured, sub-granulatc ltnd feebly shining, sparscly clothed with cinereous 
hair. Scutellum with median impressed line and clothed with whitish hair. 
Elytra broadcr at base than thorax and longer than wide, sides feebly arcuate, 
humeri moderately prominent; striate, striae punctured, intervals flat, densely 
punctulate; color ferruginous with large lateral spot ami apex black, clothed with 
whitish and cinereous pubescence. Pygidium nearly black with merlian line of 
whitish pubescence. Body beneath piceous densely pUIletulate and sparsely 
but evenly clothed with cinereous hairs; abdomen pale browll. Anterior and 
middle legs p!Lle rufous, hind legs pale brown. Hind femora armed with an 
acute tooth Oil the inner side a.nd II. broad triangular tooth On the outer side. 
Length .12-.18 inch; 3-4.5 mm. 

The wTiters find that the adults rnnge in length from 2 to 5 mm. 
The mules IHe more reddish und are smaller than the females, but a 
large mule mny be lu.rger tlWll n, smull femuIe. Breitenbecher (9, 10) 
hns shown tlllit the colors Ynry greatly unci that the order of domi­
nnnce is red, blnck, white, nnd tllIl. He (12) hus nlso recorded nn 
apterous mutntion of this species. 

EMERGENCE OF THE ADULTS OF BOTH SPECIES 

The method of emel'gence of both speeies is pmctically the same in 
every I"('speet. After ensting the pupal skin the beetles reqyire sOllie 
time, ranging from less thnn 1 (lny to several dn.ys, accordll1g to the 
tempemtlll"('; to complete their development before they nrc rendy to 
emerge hom the seed. They lie quietly for some time after they nre 
nppnrC'ntly fully developed. This is shown by the filet thut merely 
moving the beans will cnuse the weevils to become adive nnd emerge. 
Emergence is flceomplishrd hy the ndult cutting n tiny groove in the 
seed ('ont along tho edge of the lnrval burrow. In some instnnc('s the 
groove apparently is cut all the wfly around the disk nnd nt other times 
only ptll·t way around. After the groove hus been mude, pressme is 
applipd to the <li.sk OV(\1· the bUITow by the hea.d and front feet. After 
the beetle hns Its hend out of the bllrrow It sometimes wuves its 
llntennne befol"C completing the emergence. Sometimes the disk. of the 
seed coat is pushed completely nwny from the seed by the hend of the 
beetle, but nt other times it is merely pushed out like a trap door to 
permit emergence, after which it swings bnck and closes the burl'oW 
so completely~that close scrutiny is necessnry to detect it. The sume 
thing may be noted wIlen the beetles cut through paper bugs in which 
they have emerged (fig. 16). 

Pn.per bags are cut through only by adults cutting their wny out 
fronl sec'ds in contn.et with the paper where they have the neccssnry 
support nnd ('ouditions similnr to those of benns ii, a pod. The writel:s 
Imvenot observed eotton bngs being perforated except where the 
fabric is loosely woven i then the weevils work out between the threads 
but do )lot ('ut them. 

The exit holes left in the beans by Acanthoscelides obtectu8 nnd 
G.'allo8~bruchu8 macuZat1Ls nre exactly circulnr and may be of the same 
SIze. . rhose mncle by a large female macuZat1l8 nrc Inrgcr than those 
made by obtectus. The exit hole mny be on nny part of the seed, but 
tIle nngle of the burrow to the stu·fnce of the seed nids in determining 
which species hns emerged. The burrow left by obtectus often lies just 

http:contn.et
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bcncnth the sc<,d cont and nlmost plll'Hllcl to it, wherells that kft by 
1na·clIlattll'l is usually at lin lingle of 4.50 01' more and s0111etin1<'s extends 
dirl'(,tly through to tho 81'1'<1. ('ont on the opposite side, 

Oallosobnl('hu,~ m(lcu.latll>l fl'<'fju<'lltly emcl'g<'s from the end o( blnck­
eye cowP<'Ili:l. Tn this (,Hse tho lnrvne seem to .hnve eaten into tho 
('('ntl'nl {'!IYity within the scpt! and to have be<'11 unable to obtnin food 
ex('cpt:l t the (1Jl(! wh<'/'e the envity is smnll c/lough for its sides to serve 
u.s n, brn('efcH' th('il: bodi('s. 

At the tillle or ('111('I'g('I\('<' t.hc b('('t\ps nrc l:lrg(,I' nnd the ('0101' Illark­

ings 111'C mol'C distlll('t than t.hey nrc nt H.IIY lah'r time, As the beetles 
g<'t old(,I' tlwit' abclol11l'n8 beC'ome lHu('h Sll1nll<'I' nlld shorter', Tn ccr­
,tain gmin ,,'('(:'cdh, this d(,(,l'l'lISt' ill size is duc to tlw, nbsol'ptioll of the 
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1"jl,l'Itf.!fj Puper hllg hllOwillg hole~ "ut hy wee"lIs Vlllcrgiug fr(llll heulls. 

fotty bodi<'s (08), und it is probably due to the sume ('Huse in the ('use 
of be!ill weevil;;;, 

Although Priehunl nncI Bl'eiten\.Jee\wl' (70) sl!o\\'('(l tlwt th£'ol'etically 
tlWI'C ShOldd be cquul nllmbel's of mnl{'s nnd femnl('s of ('allo,~obruchus 
lnaCulatlis, the \\'l'itl'l's hll\'e Ob5(,I'\'('d that. tll<'I'O is IL pl'<'pondcrnnce of 
mal<,s, With fH\"ol'nblc food in. whidl to d(',\'c\op, fl'Olll 52 to 59 per­
cent of the b('ot\<,s usunll,Y :J 1'0 mul<,s, In 1<,ss fn,Yol'nblo food, the 
pCI'('entuge of milk'S hilS b('('ll ob~wrved to be evell higher. 

ACTIVITIES OF THE ADULTS 

Tho :wtivil\r of illn l)('oUes of both sexl's alld both SP(\l'i{'(i is greatly 
modiHcd bv tZ'mpol'l1tul'C'. Evell ill tho SUmlllt'I' they become sluggish 
during n. ('001 night bu t resume netivity the next clay after it hus become 



THg BI<}AN AND SOU~rHl<]IlN COWI'BA WEEVIT.~ IS (,ALII~OHNI.\ 31 

wo,nn again, and during the hot part of the dflY they nw r,\ecNlingly 
active and restless, the ml11es running n.bollt incC'ssantly llnd mnking 
numerous short flights, find the fell1nl(ls R(l('llling to be continulIlly 
searching for suitn,ble pillees for oviposition, 

FEEDING BY 'rHE ADULTS 

The f(~cding 1111 bits or the nd ults seem to hn,yt' 1'('(,C'i\'ecl "(,IT Ii We 
attcntion, In the litpl'uturc on l)('nl1 \\'(,,('\'ih; the stnt(,lll('nt is 1'1'('­

qucntly mude thnt some of t.he \\'p(wih; (,1Il('I'gO in thn filII flnd Otlll'I'S in 
the spring unci lny thC'il' C'ggs on Uw pods, 01' that tiH'yli\'(\ Oil till"young 
bean plnnts until they lny tht'il' t'ggs, Tho life history of this ins('('t;, 
as ithils been dis('ussed by I1\lInC'I'OUS Wl'iLl'I'S, drills with tho .I1ulllbt'1' of 
eggs hid nnd the length of time J't'C[uil't'd for the d(,\'plo]lnwnt of tIl('. 
difrerC'1l t stnges, "'Iwl'('. the ]C'ngth 0 r Ii f e of the :td ul t is gi \'C'n it is 
usuully t11C' life of nil ins(~('t thnt hns bC'pn {'ugpd 011 a. b('Hn plilnt or of 
one tlutt hus bel'l1 eonfilH'd on dried IWans, HUl'h life hislol'ips Illay be 
accurnte for inseets so tl'C'ntl'd Hn<l still not ]'('fleet the lin'S or \I'('p\'ils 
lit liberty in the WHI'phous(' {JJ' in the liPId, Tile fp('ding habits of the 
adults und the time nnd rntp of dis(lC'l'sal fl'Olll inf('s(pd s(,pds hn \'l' 
usunlly bC'C'n OyC'riookl'd, TIH'se gn'll ily in flu('lH'p tile IPngth of Ii fe of 
the wC'('yils Hnt!. the IIUlllbl'l' of pl'ogeny pJ'odu(,pd, 'I'IH'Y mlly bt' the 
detel'mining fnrtors in the (\pgr('c of infl'stntioll ill n ('rop, 

'rIwn studying tile Illibits of both .lc(//ltho8C(liile8 Ob((,Ct1l8 and ('alio­
SOb7'11Chu.'l maclilatlls, espp('illlly in ('olllll'ction with O\'iposition, the 
writcrs hn.ve hoq lIPIl tly engN[ II'l'l',·ils 011 difr('I'pn t\'n J'iC'tji'S of gJ'owing 
bNUIS whcrc it WIlS possibln to oI>s('I'\'(\ tlH'ir.' f('llding Iwhils on the 
plnnts, Ifor this wOJ'k thrN1 type's of eng('s Wl'I'O usPti, (I) il Illuslin­
cloth-coverNl cnge (j by S by n fC'pli Ili~h wit h n, dOOl'ill tile (Inti to P('I'­
mit entJ'y; (2) s('I'C'cn-wil'l'-('ovl'l'('(1 eng('s :~ by 2 by 2 fl'l't 5 inl'h('s Iligh, 
with n. doorin the sid('; nnd (:3) (';lgl'S loS by I S by IS inch('s, cOY('f'('d with 
screen wire ontho top nnd tlll'l't'. sidps nnt! 11lI\'ing windo\\' gInss in the 
fourth side, In t1wse cug<,s it hns bN'n possible to study till' hnbits of 
the w('('vils undC'I' conditiOlls similtll.' to those in the Ii ('I d , 

Thl'SO wl'l'\·ils, Hc('oJ'(ling to Zuehel: (ns), f11'e pJ'o\'idl'd with il suffi­
cient quuntity of l'l'sel've substnnee in thn fonn of I'll tty ho<iiC's to ('nJ'J'Y 
thC'111 O\'{'l' from the pu pill stuge to SPXlllll l1lH juri ly of thn lIdlll t wi t !lOll t 
other JH)urisltnwn t. Spl'n king of Aca II/hosed i(i<-s obl('('[1/N, Hlin~('dH lid 
(88) snid thn t tlt('y soon die on dI')' 1)('1\ liS bu t li\'('\ ill :t ('HgC Oil ihtl ~I'()W­
ing pllln t for n mOil th 01' more f('('<iing on tlw pn l'('IH'h,\'I11:1. oUlie It'll \'PR, 

bu t when q lIestiol1t'd lie Sil id he hlld llot S('l'1l tltPlll fpl'(\ing Oil tho Il'n v('s 
in the £it'ld, Lut.eJ' he snid (8rJ, p, l44ii]), "Tlte Ill'('llps f('d UpOIl tho 
SUl'fileCS of the 1(,IIY('s until thc pods \\'('re 11('111'1)' full groWll but. still 
grecn,"Hn.wlC'y (35), writing about this \I'('!'vil, SIlY;;: 

1 n an effort to determine the RUllUm'r ha\JiiR of the wP('\'j]s that C'lllPrgc from 
infested seed whell it is plUlliC4:I, thL' wrItl'r, 011 ,JlIlI(~ IX, un,s, pIILl'I'd \\'('l'\'ib;, Illld 
beans cOlltainillg lan'au and pupae IIf the ill:;e('t, in It fil'lel ('age ill whil'll smalllWllIl 
plants were u;rowillg, On .llll~' 2 it. \l'1LS Iloipd that til(' PlLl'Plli IIp('t!e:; htLd ('aten 
small pieces frolll the leILH'S of the plllllts, 

Hawley did not suy Lhnli he (11' flny olle (,hw5:lw til(\ 1I'('('vils Nit the 
pieces from the lell.Y('s, '1~hc \\Ti {('I'S hn,ve \\'11 t('ll('<I 1'01' hu t; hn W~ failed 
to JlOte similal' injury to the b('lIn plilnL, tlte only injuI',Y Iloipd being 
the oviposition S(,III'S ll1il.de by the JlIout.h plIl'ls of the f('mille in tite 
sides of the gl'owing pod Hnti t1w oviposition H('III'S nllldl'. in till' suture 
of the hlOre develop('d pods, 
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On caged plants, these weevils remain ulmost motionl('ss fOl' houl's 
at a time, The base of the l)etio\e and, ll'sS frl'qlwntly, othl'!' pnl'ts of 
the leaf uncI tho stOIll nl'e se\ect('d ns resting pln('('s, SomNill1l's the 
weevils nppeal' to be seal'ching the blossoms, but (,lll'dul Wil telling hus 
failed to show tllll t they obtnined food fl'0l11 thl'm, Tl\('v do n()t go 
from flower to !lower HS nectnl'-secking inscets do hut npp~HI' to ohtain 
some nourisbment from tho sll1nll pnl'ti(,\l'S of ti<'w nlld hOIH',nlP,,' on 
tho pln.nts. 'rho l\t1.bits or the cnge<l w('.l'vils nplWHl' to hn id('.nti('nl 
with those froe ill the fil'ld, ns flU' ns the wl'itr.l's hn\'e o i>st'l'Ypd, 

III most of the enge experiments the eX:let It'ngth of lit'e of th('. ndlllt 
wns not l'e('ol'c.\ed, but in 1923 it wns ]'('('ol'dcd in fi,'e (':Ige tcsts in 
which the weevils lived fl'om 7 to 18 dnys with nn !1\'Cl'llge. 0[1;') dnYs, n 
length of time qui to dosely ('ol'I'esponaing to thn t of thn \\'ee"ils 'tllfi t 
received no food in ('oufinement, ns l'(,(,Ol't/ed in table 5, lTndt'l' ('el'tnin 
('Iimntic conditions weevils Iin' longer thnn tltis in rng('s j list Os \\'e('yils 
sometimes live longer whell ('onfined (lll dry belllls thnn is I'e('orded in 
the tnble. 

The genel'nl nssII1l1ptioll is thnt ndllits of ndloNObl'lIChll8 lil((culalus 
mqllil'C no food, nlld tltnt fiS soon itS tlte I'('S('I'\'(, food ml\t<'l'inI SI.OI'P<l up 
by tho II1I'VI1, is pxhnllstNI tho nd III t dips, Tltis is bOl'lW 011 t by the fn('t 
thnt w('('vils of both sexes nro slllllllel' towitl'd the end of life thlll! at the 
time ofcmergen('(', the female shrinking to about one-fourth Itt'I' fOI'mel' 
size, In Wlll'm wentlwl' this 1'('S(,I'\'O food llwt(,l'inl is used up mom 
nrpidly thnn in ('001 wenthl'l'j therefore the \\'('r\'il.li\'('s Jongrl'ill ('001 Oi' 

mild wentli('I' thnn ill hot w('athel', n.ltltollgh it dors lIot pl'odu('(\ mom 
eggs dlll'ing tho]ong period of life thull during the shol'trl' pcriod nt. the 
higher temperature, 

Tho few known stntements }'('gnl'ding til<' feeding hubits of rallo­
8ob1'uchus ma.c1lZatu.'l al'c not nltog('thpl' in n('('ol'<I with 011(' nnothel'. 
Spcn.king of J3J'UCh1l,~ chinl'nsis, whieh hp sllys is typieHI of tlw othel' 
bl'll('hids, Knnnnn (43) snys: wnw Ildults npPpl11' to tuke nO food 
during their life," Wude (t)ff) suys: 

1YcC\'i!s wcre bred ill succcssive gencrations * * *, the adults tilkilll( lll'iillt'r 
food nor drink throughout their ('Xistl'lH'C WiUIOUt. aPJlILf('nt injuJ'y to th\'JIl OJ' 
ciTed upon their llcth·jUcs. ruder tlll'He conditiol1s :~dult fellialpH W(,J'll kl'pl, alh'c 
for ItS IIlllJlV /loS 40 clays, * * * ThlLt the adults ",.ill drink \l'llS cll'1ll01lHt ratcd 
011 f;e\'Cl'll( o('casions' WhCll wt~ter waf; gh'Cll to thelll, of \\'hi<'lt (lH'), partook 
grecdily. Ho fill' itS could he lellrJll'd, acct'S;; to II'lltc'l' did not l'liwnlnt(' their 
ncth'iti('s OJ' pJ'olong thpir life. Tlmt th<,y fpet! l':tnnot 1)(' Hta!!'d cll'flllitl'ly; 110ll(' 
wCJ'e e\'1'1' ol)::;erVI'd 10 do so, ILlihollgh it is ((nit!, jlossiblt, ttmt th(,,\· lIllty feed SOlIlI' 
on the green pods and f()lil~g(: of thl: host plllllt, 

Snnborn (83, ]i, 12) sn.ys: "The ndults 111'(' not ns J':tyenOlls ns the 
young 01' lun'nc"j 

Ashmead (1) nnd Cnshmnn (18) l't'POI't. (YOl1080bl'11Chll,'1 nwclllat1l8 
visiting the blossoms nnd nc('tlll'ies of ('otton pJllnts, Pnddo('k llnd 
Rl'inhtll'(l (Cfl, 1), 88) SHY: 

The ('O\\'PClt wec\'il hns not. IlN'n obscn'cd to fPl'd on allY ;;olid food in t h(' adtilt 
stage, nnd thc cowpell, is illjun'd 0111\- by thl' fl'l'cli1l1{ ImTI1. OIlSP1'\·n1·ious show 
that the adult \I'cc'dl nC'\'er attlLek::; 'COW(1C':!S din'dly, l'xc'c'pt. \\"1)('11 1'1IH'l'gillg it 
sometimes gnaws its way through till' thin ;;hl'1l ('O\'l'l'illg thc' (''(it, of thc' lan'al 
bllrl'O\\', Frequ('lItly tl)(~ adults I'N~nte/' the l:ll:nLl IJIII'I'O\I';; in til!' J)('tLS l~lid dip, 
gidng riSc.~ to all ('('/"om'ous popular opinion tllll,t tl)(')" fl'pel IIpon the' J)('as, In tlw 
field thl~ adults f\~l'd nhnQst c:wlusi\'l'IYIlPOIl n('c'tal' 1'('('1'('(1'11 hy thc~ m'd:ll'il'S 
lo(;ated at tho base of the gl'N'1l pods, A f('\I' adults hll\o\, hr'('11 ('ollp('LPd fl'Olll thc' 
blossoms of COWPI'US, NOliI.' \1'Ne oh:wrn'd to dsit IJIOSSOIIlS of uthp/' plants wit;h 
any regularity, 'rhe adults nre ('gn'gious in f('pding. In\'Il!'iahly sillld(' individuals 
werc found f('pding; occasionally t\\'O O}' thl'l'(' \\"('}'(' p!Js('r\'ed at thl' bas(' of the 



same pod, but they )lC\'eJ' fed ill larger lIumiJers. The we('\'i1s, while feeding, are 
very acth'e and seck shelter' vcrr quickly UpOIl thc slightest disturIJance. 

The writers 1111ye ohselTed. thnt wl1('11 this weedl is disturlwd in the 
field it somcti:t11C'S flit's n.wny, hut. mOI'(\ Ol't(lll it drops into tilt' I'olingl' 
of the plllnt, 

MATING ANDPREOVIPOSI'I'ION 

Both species of we('vils mate I'l'rquent.ly, rndrl' stol'llg'e conditions 
this mn.y OC(,lIl' lilly time Jl'Om n, few hours to 11 frwdn~'s II nrl' C'IllNg('I1(,C'. 

In Wlll'm w(,·ltthel' mn.tiJlg of Callo8obl'1I('/11l8 maclllflt/l.~ tllk('s pllll'(' 
nlmost i:tlll11edintrly nl't('1' ('Il\PI'g'l'l1(,(" lind ('gogos mny bCl laid within n. 
few mi:tmtes 01' hOlll's. gV(,1l with I'IIYOl'lIbll' t(,lllprl'ntul'(,s, mating of 
..:1.cantho8cflides obt(>ctU8 does Jlot, nlwn.ys tllke llllH'e during the fil'st 2 
dnys JOIIOWll1g el11rl'grn('C'. The "'('('yils lIsuully mnh', hO\"ey('1', 
be1'0 1'0 the I'CIllU]('S fly nWily in 5PI1I'('h of J]r\\' mntel'inl on which to 
oyiposit. Competition among tlJ(\ llwlrs is Y('IT kl'PI,l. ,,\I'tpl'mnLing 
hns ('('ns('(l, hOW(,V(,I', the f('mnle is l('/'t I110ne 1'01' sl'Y(,l'nl houl's lind I1n 
Oyipositi:tlg J('mnle is not distul'bNI by the 111ull'. ,\'11('11 we~'\'ils 111'(' 
('ol1fil1('d in II b('11 jltl'1Il1drl' II. pnl'tinl ytlCUUIll thC'i1' implIls(' 1'01' J1Wtillg
is g'1'(,lltly in('I'(,I1srd, 

PlI<ldoek nnd H.('inlwn] (O:i, p, i;;J) noted. I\. pnil' of Callo8ob/'u('hll.~ 
m(l(,lllatu8 in copulnJioll ] millute nft.('J' thl.'T hnd f'111(,I'g'l.'d. Th(',Y
CO:;, p. til) slIy: 

Copulation i" generally of short dumiioll, rarely comprising morc than thl'rt' 
or foul' minutes. * * * h'll pairs of \\'['l'\'ils were tillll'cl \\'hile COPUllltillp;. 
Thc a\'rragu tillle \\'ILS thr!'p lllinutl's and t\\'l'llty s('('oll!ls. * * * 'Yithoui 
exception the fl'llIale lIlakes the iniUnl nttl'mpL at; I'l'lease. * * *, 

They I1lso Sll)' thllt t1w sn111(, r('mull' hilS h(l!'n ohs(,IT('(l to ('opulute 
liS muny liS tlll'(,l~ timps. The "'I'itrrs hllY!' obl:w/',"('(I the snlll<' f('mnle 
in ('optill1tioll ns mnlly liS 7 timrs nnd til(' SlIllle lllill(' I1S mUl1y ns 2:3 
ti:tll('S. TIH'Y hI1'"(~ lIoted. thnt the mul(\ sOIl1('tilllt'S 111111-('S the inititnl 
droJ't nt l'('i(,llse, Fl'equl.'llt ObSNYlitions incii('ut(' thnt dlll'Htion of 
('opulation is shortest while the 111 II Ie is )'Oll11g nnd yig'ol'ous. The 
wl'itl'l's hllye obs('I'Yed old mnlrsin ('opula with d('nd I'('mul('s. Olle 
J1('\dy ('ml'I'gNl mille of e, T'W(,lll(/fll,~ Was krpt lIndt'I' obsrl'\'ntion nnd 
1I1Io\\"('(] to mate onlX with yil'gin l'('n1l1l('s. The III n Ir ""IlS k('pt a lone 
('x('('pt whilo Ulltkl' OhS(,ITllt;ion us )Jokd. He li \"('d 1:3 IIltYs find III II tI,t! 
with 2:3 f(,111I1I('s. The dUl'Htion of ('opulntioll wns from [) to 34 minut('s, 
FOlIl't(,(,l1 or the felllflips pl'Odu('t'd 1'(,l'tilp, ego~s, 'F'OUI' W(,I'(, fCl'tiliz('(1 
the snme dilY. The mnle\ ('oplliutf'd six timps in ] dny. 

At fuYol'nhle summ('I' t(,IllPNntUI'('S oyiposition by Call080bl'1ldlJls 
mactd((tll,~ 1IS1II11 Iy brgills dU1'iJlg th (' Jj I'st 24 houl's 11 ft('I' ('111 (,l'g(,ll('l', 
Tho writers hnTP. 1'I'('Cju('nti.y l1ol('d. o"iposition within 2 hours nrt('1' 
('ml'l'g'('.I1(,(', One WllS OhS(,IT('d to Iny its first. ('g'~ 46 Illinut('s IIl'tPI' 
mlltiJlg' while tlllOtlWI' WIIS OI>S(,I'\'('<I to lny its fil'!'t ('gog 31 minutes 
nft('1' muting tllld the second ('gog :1 minu('s l:lt('I'. Both'('g~s hnt('h('d 
nnd pl'oduc'ed vi~()l'olls ndulbi. '1'1t(1 f'~goluid :=1.1 llli:tllltl.'S IIl'h'/' I1lntin~ 
pJ'()du('('(1 n 1'(,1l1ll1(' which (,1ll(,1'~<,d nil th(\ t hil'ti('th dll~' nft('1' th(\ ('gog 
WflS laid. l'lldt'I' similll.l' l'aYol'l1hl(' ('ollditions oyiposition by ....\can­
ilw.'Icelide8 obtectllH mn,\T I)('gin thl' first day but lIsulllly not, lIlltil t1w. 
s('colld or third dny IIrt('I' ('Ill <'l'gt'Il('('. Tnbl(15 goin.::; til(' typical pn'oyi­
position p(,l'iotls for the two sp('('il's throughout n Y('III'. 'I'h('. pl'(1oyi. 
position p(,I'iotiis long(,I' in ('001 01' ('old w('ntllrl': Dl'ink lUi \\'('11 I1S 
liquid food kng'th('ns the PI't'oyiposition period. ,rhNl J10 food is 
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obtflined the eggs d('wlop rn.pidly find fll'(' lnid. ('111'1.,- in tho liro or the 
ndult; but Wh01l I'ood:is ohtnin('d ('gg d('yPlopll1<'l1t js J'l,t,Hl'<l('d, giying 
til(' w('eyil nn opportullit~~ to Hlfllw fl. mOI'(, ext(,IHINI s(,IlI'('h fOl'mnte­
rinl on whi(,h to oviposit, which is n('('('ssllr," in th(' field, esp('('inlly 
hefol'e the (,I'Op is \\'('11 ripened, 

TAIlI.E 5,-Lel/fllh 0/ pl'(,Ol'iflo.~ilion Wl'iod 01 d£jfl'l'(,l!i 1i1ll(',~ 0/ /hl' !ll'llI', [('/!fllh oj 
ol'iposilion W'l'ioli, numbrr oj r{/{/" laid, (I'/Id lella/b oj 11/1' 0/ (/tl1/l/,~ ((f. lean/ll0· 
sceUde.~ oblecius and ('alloxobl'lIc1/11s mflcll[(/lll,~, .llhaUllim, ('lIlU" 1a.!,] ,2/i 

.U'A \''1'1101'(('1':1.1 DES OB'J'ECTI'S 
I -<~-+- L: 1 ,-~ ~ " 

, Ll'lIglhor· Length of 
, 

l'lrsi '1'01(11 nale Length orI ",Clivi. 1 ! u\'ipo-,.\<Iull ('I"erg('" (1J.!J.{ I'~g$ adllit I WI' of1plJsilioll ' silioll ' laid ll1ftl diNI llti II II: ,,"rlorl period ! 

mEt W21 /)flV,' :Sllmba J02" 
Ill"'. HL. Dl'I'. \,~ .Inn. !!: 10 , 27 JIlII. 2, 

we·~ 
,1111\, 3!1 ; 1\ Fell, 0 I I~ 

Jan. tr. F"h. Jr. I~l'h. 10 ' If) ·13 
"lnr.20 . .. Apr, 15 2H j Apr. 25 II ·12 
;\lnr.2S 1 "pr. 10 1:1 ,\ pro 1U 10 3:1 
Apr,3 ,\ pro Jl H A pr~ 2S I~ 2fl\
·"Inv 2 . , ~ln~r 1fj 1:1 ~t1ne 5 ,)0 ·111 
;\[3)'13 !;\111)' H I ,\Iuy 2U iii I'

Mny:ll !,IUIW In III ,lIlly I 10 " JUliO 2'1 r ,Juno !!:l I Jill)' ;, l:l i 
Jul,'2U ,:Iuly :10 I All):, 3 '\ 

• Uu. . Jul)' 31 2 AliI(. II , 1~ 
Au!!,!! All):. 10 1 .\111(, J(j 7' 
AU~.!!,"\, All~~ 2U I ~~pl. f> S 
"~,,t. ·1 :-:~lpt. 0 ~ ~"lpt. 1~ 7 

('.\J,I.O,:coB1UTJlI'I'(.\I \('I"I,YI'[''': 

J{J!,; J!J:!; J.fJl,;I 

J~J1t • •i :lul1. 1;, 10 "\I:.Ul. !!~ s 1:i JatL 2,1 
Dn. Jan. H ] I'I'h,]1) ;1Ii 72 )'llh. 1:! 

Jan. Jr•. JUII. III I FI'h, I~ , :II I !{2 l,ytA* ~l 
Jnn.2:1 .Jall. 2fi :l I''('h, In: :lU Fill.. !oW 
Veh, \I I'I'h. ]:l . " .\I:1r.;;' IS ""'I'.;' 
~lnr~ 2~ ;\pr. 7 I 10, "lay 2: 211 S ;\lay ·1 
Apr, II ,;\ pr. IH -I' 2 I· .\ pr, :10 . I'> : ;01 ~lilY ,"" 
;\la)'1) ,\1 ,,;, III 1 )Iuy 2;') jli, if ~I:I)' '21t 
JlIlIo2ti .rUIll\!!~ ,. XI !J:I Jilly 1121.111'" ;,Jllly 12 Jllly 1:J I JIII~· 2, l!> 1:1:1 ,1'Ily 2' 
Jill)' Iii IJllly 17 I Jllly 21 S , _'>5 dt. 

Ill! do ..... ! I Jllly 27 II; H;. AliI.!. 1 
Ilo \lu ....... ~ t 11 ;1111>" 2.; \I., h5 Jul\' ~I; 
[)" till .. .. J • Jnll' 21 , IO'! ,I;, 

Do <In. 1 [ ,lui) 211: In 100 AliI! I 

Iln dn I dll 10 110 ,lui}' 2_
,IJo ,10 1 I .lUi)' 21 ~7 : July 2i 

Ill) do I ,.lltly :.!:I !I ,"'i ; .Iul~· :!1i 

lJo II" I i .1111)' ~n , JII ho,' fin. 

J)u dn 1 ; ,Ill,\;, 21 s: ~1 I Jnl\' ~'1' 

Do lit! 1 !IO dil 

Do. I IJuly 2", ~ ~~ !IIi i 110 
Do __ .Jl;ll~) l~ 1 2 .llIly 2n t !I ~ {/5 do 

,\11):. ;1. _. .~Ug. •tJ ! li'\W' 11, !/"] 
K(lpt. tf :-;('1'1••1 ·1 -; (kt. 2.' pi l~~ (\~!f.' Ii i 
Orl. II ... 1M. [0 !! i ~',,\+ '7' :!:II 112 "U\ 11 

1 [fit.) i 1 III!; 

IlN',20 .. J)11(,,2:1 ')n 1 ]'111 JJ')
J !.I:tn. II . 
Det',11 PN', !!:! 1 JUIl" S ~ iii i :';111: ii 

Do lin 1, .I all, "', )'11 .Jail. I' 
l>t.w.22 . I}('I·. 27 :', '.btl. I:. ~ ." : Jail. 21 

Ilo IlN', 2~ 1 .hIt. 1:1 IV .IUII, 22 
Do. Ih'r', 2·1 2 J:lIl. I~ I 20 nl .10111. 20 
,Do ])(I{', 2:. :! .I;'.I~, 1,1 1 211 ,; I JoIII. HI 

Dec. 2:1.. do ~o ·12 ',I!lIl. 17 
Do. do III .1', . Jun, IS 

n~(" 21.. "II. lI' :I:J ! Jnll. 7 
Do <In. 'I 1;:::: ~~ ,'. " '9 ! .Iun, :11127 
1)0. Jhl(~. '2f1 II2 .Inn. ", I :1\1 IJUII. Ii 

Dr'('.211 IlN'. ~i I JUII. Ill· 11 5;' .Inll. 2:1 
JJN'.~'\J !Jet'. :lO , I JIIII. 10 12 ~') I .1:111. II 

I 

http:l>t.w.22


THE lm.\~ .\:'\n ~(}I'TI\JWX CO\\'I,'I-].\ WEI,]\'IL~ IX ('.\LWOHXL\ :3;3 

HOW WEEVILS l"IND BEANS ON WHICH TO OVIPOSIT 

Tn t!"ying to solv{\ tho pl'ohl(,1l1 of how "'('("'ils filld I)('flllg Oil whirh to 
oviposit, the writrl's h(\ve ('orlC'l\ld('d thllt sight is of ,minor importnlH'(, 
11 nd that tlr{\ ins('c Is 11 1'(', guidcd to tiff' sccds IIIU iIll,\' h~' f;f1wll. .\1 I hough 
wc('dls will sonwtin)('s nlighton gin::;;; jnl':" ill whi('l\ twnns 111'(' stOl'NI 
tlwy htw{\ no tmullln in locHting s('('ds in smull pup('/' 1)1' cotton RH('ks, 
('\,('11 Wh(,ll, sllell sacks of b(,ans btl\'e bt'l'Il hiddl'n awnY in dl'aWPl's nlld 
nlmost ('ompldcly ('oYC'!"('d with otlH'I' mut('l'illls, 'I;hc w('('\'ils ('lIfpl' 
tl1(', dmwP!"s at thn ('dg('s whpl'(, Uw::;e do llotfit sllllgl~', ntHl thcll go 
to tho l)('nns in the sHeks, It is nltogrti1(,I' ])I'o\)ubl(', (hilt thc ripening 
poels nnd sc('ds in (hnfirld ('mit nil odol' tlmt nftl'nds th(~ woc\'ils lind 
tllnt n. similul' odol' is gin'l1 ofr h~T dl'i('d 5('Nls jn ~t()I':lg(', \'usili('V (lJ4) 
is of tl\('. opinioll thllt, f(,IllIlI('s of .. lc(fJltil()sl'f'/ir/r,"1 obfr'('f118 111'0 III'tl'I1<'(('d 
to mOl'e (J1,'I('ss !"ip(' pods by (hp pN,trli:lI' lind 1'11111<'1' stl'OIl~ snwlL of 
I h('f'p pods. 

OVIPOSITION IN TI·m FIELD 

Tn tll(l fi('ld the f('mnks of .-\rlllll/to,w'dirlf.'l obt('ciuR s(,lll'rh Ollt onl'­
l'ip(,I1(,(\ pods split Ol)('n n\ollg th(' sulul'(\ (lig, 1/), (,1'iI\\'1 illto thl,'Ill, fllld 
Iny ('ggs. ]I' n 1)(HI js not opt'l1('d slIfliei('ntl.v for' ('ntrnl1c(', til('. \\'('('dl 
illsrl'ts its oripositol' nnd Inys its ('ggs within the pod. \rlwlI s\l('h 
pods (,1l1l1l0t be foulld, mOl'e illlll1nl UI'(' pods nl'o fl('('('pt('d, I1l1d Ilft('1' 
lon~ nlld (,Hoflll eXmnilll1lioll tli('. l'emnle s('It'ds n spot IH'nl' th(\ middlo 
on tho side of tho pod bl't\\,(\(,11 two gl'Owing b(,HIlR find mnlws illl 
op('ning. The holl' is ('xc:tvnt('(\ Rlowly with tho 111m1<liblps, I1n(\ 
flPPl1l'PIl tIy none of the solid porI ion of the gl'e(,11 pod is (,1I (('II, III though 
pl'o\)nbly some of the juiec is swnJ\nW('ll. ;\8 tho l'x{,llyntinll pl'O~I'l'SSl'S 
tho w('('vil fl'NllI(,llf:ly tUl'ns III'OUI1(I, ills(,l'ts its ovipositol', nnd. pl'obos. 
\\'h('n mOl'e mntUI'(\ pods l\re i\\'niln.hle the suture iR nl\\'f\ys ('\\OS(,II 
nnd n. smnll. hole .iR made thl'Ough whi('h tho eggs IIr('-l11id, Th(\ wl'('viI 
tn kt's It posit.ion nt righ t nngl('s to th~\ 5\1 tmn (fig, IR, •. \) nnd bi tl'S nI\d 
pri('s with its mouth pnl.ts nt the slime point tll'ltil il; olllk('s II 5uitnble 
opcning, This oft(,l1 l't'quil'(,s ~(W{'I'nl 1I0ll/,::,' wOl'k, nurin~ tlln \11"0('­

(ISS it fl'('qll(,lltly tUf'IlS III'0Ulld lind tf'i('s to ins(,l't its o\TipositOI', whieh 
it IIlso \lSCS ns It r('('\(\I.· to dct(,f'mill(" the Riz('. nnd d('plh or tll('. OIWllillg, 
"It sOllwtinlOS stops to I'rst lind HWY (,I'll"'\ nbout tho pod 1'01' II millute 
or 11)OI'C, but it lIfHWlly l't'tuI'ns dil'('('t\y to the poillt lit "'hieh it WlIS 
wOl'killg, without stopping to f('('1 01' hunt. fol' its locntion, Slillg('f'­
Innd (89) says (hIlt s(w('l'nt Lwd\('s would w(H'k Oil the Sllllle slit) one 
ddving the otht'1' n,wny find continUing the WOl'k itself, hilt the wl'it<,f's 
1111\'0 1\('\'(,l' obsPl'Y(,d. sl1ch un O(,('Ul'l'('lt('(', SOllletiLUt'S a VOlt is uban­
dOlwd afLt'I' ('ol1sidl'l'n bin \,'of'k hus hct'll dOIW, A ftcl' n Sf! tisfHctol'Y 
olH'fling 01' slit in the sutul'e .hilS bp<.'11 l1H1d(~ the w('("'il tnk('s n pOf;ition 
fit I'ight nngl!'s to t!w suture wilh Ibn IWlld fl\\':ty fl'om it (fig. lR, B), 
th(,11 fOf'('l's ils )()Il~ fH'miehitinous, (t'I('scopIc O\'ipositol' into tile slit 
nnd b('gill5 o\:ipositioIL Wilh 111(\ nid of n good ],(,Hding glllss, the 
oviposi tOf' ('1111 bn 8('('11 to (,XPH lid IIlld ('on II'u('t fls till' l'ggS pnss dO\\,I1­

WIlI't! ill I'IIpid SlI('('('ssioll, Ant'!' S('\'cI'HI (~ggs lillY(', IW('1l Illid the 
ovipositol' is willldrnwIl 1 lind tht'. r~gs npP(,1I1' [.0 he pushed down 
thl'ollgh the slit by the 1\10l1th PHl't" of the ills('ct. 'I'hn o\'ipositor jH 
ngnin iIl8(,1'(('(1 Hnd 1l\()1'(\ ('ggs (l/'{'.lnid, From 10 to 85 l'ggs III'n ('OIl1­

mOldy 111 id ,in On(1 plne(\ h~/ II YO\lng, vigOl'ollS I'('mllil', bu t ;lS the \\'('('yil 
gets old(,I' it InYH I'(,W(,I' ('ggR. 'J he Wl'i,tN8 hll \'('. noted (j(j l'ggS brllt'nth 
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one oviposition slit, but ill stoJ'ngc th('y IH1V(' 11(,\'('1' kIlOWI1 n w('(wil 
to lay more thnn 50 cggs in 1 <lnyj one weevil, howc\'cl', lllid 10 eggs 
1 dny and 59 the Hl'Xt. 

Riley nnd Hownl'd (80) r('pol't the emergence of OJ beeth':,> from 
one pod collected "when mntul'e und yellow," They nlso found 82 
weevil ('ggs in 11 hole made by n cn tet'pillnl', 

i"J{;t'ln: 17"O\'~rrillcned be1l11 pods lIlu!;" Ideal pl,we fur o\'iposiLiuli hr weo\'l1s, 

Hltl'l'is (34,), '\Titing of nil illfestn tion of Acantho8celidcl'! Obil'ctu8 
snys thnt with Golden \Ynx nmL Burpee Stringlcss benns there is n 
direct relatioll betweC'1l the size of the Illll hll'e pods unci the pl'obubility 
of infestn,tiollj thnt is, the pods haying fl, lnrge number of seeds nre 
morc likely to be infested tllnn smnller pods hnving fewt'!' seeds, 
There witS no TelH tion belw('('n the locution of the benn in the pod 
jllld the probnbilily of infl'stn lion, The writl'rs think that the 
('oIT('ln tion b<.'t\\'('('n the size of the mutul'('(.l pod nlld the infestation is 
dependent upon n fnelor whit'h Harris fniled to llot(1 nnd thnt is the 
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time of ripening of the pod with rcfercncc to the OU\('I' pod::; on the 
sume vine, 'rhe (,1Ir1y ripening pods (46) fll'e sclectcd by the wc(wils fOl' 
oviposition, The cttl'ly pods nl'c freqllPnlly tlte llll'gest on tltc vin(' 
nnd UI'C nlmost nlwnys lnl'g'el' Ullin tltc lut('-mfltlll'iJ\~ po(\s, A smull 
wcll-l'ipel1('d OL' o\'twripe pod 
on onc vinc is mol'c likely to 
be s('\('<:'t('c\ fol' OYiposi'tioll 
thnn n Inl'ge gl'e(,11 pod on the' 
lll'xt vin(', . 

In the field the ndlllts of 
('allo80bl'llchlls 71wculatlls nlso 
search out tlte O\'('I'I'ip('J\cd 
pods thn.t split nlong tlte Sll ­
tme, On the exposed por­
tion of tlH' seNls in such pods 
tlte femnleR glue their eggs 
(fig. ] 0). Tltey prefer ex­
posed henus on wlti('h to 
oviposit, hut ",hpJ\. Sill' II henns 
(':1nnot he found they deposit 
their t'ggs 011 the outside of 
the pods (fig. 20). They hnn' 
been ohserved to oviposit on 
pods of bln('keye ('owpens 
which werc not morc thnn 
hnlf grown, showing It pref.. 
ere]\('c for those j list begin­
ning to tlll'll yellow. Seldom 
nrc more thun thl'pc eggs 
fOllnd on onc pod unless therc 
UTC only n limited Tfumbcl' of 
pods ('lose to a source fJ'om j<'lGlJUE 18.-0\'lpositioll hy Acanlho,.cclide& oblf'clll,': 

A, \\'CC\'jJ ~hewinl: n hole lit the suture of n lIeliu 
whieb w('edIs UTC cllH'I'g'ing. pod; 1J, IlositlQII when Insert ing the ovipositor. 


L.. 

FIGUItE 1!}.-COWpCIIS In open )loti !icllrlllg IIlllllerOIl~('~g5 or C"lIosobruc/w" III/lellialus. 'rhis l~ nil extreme 

('11>0. 
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FIt.I'ItL 2" F~j:''' or ('IIU",,(j/irllflllJ,' IIIIlClJltzlM lin Un! ['\ll'rillr or:t pod u( "UWPl'(l~, 'I'lwsmnJl whit!· spols
repn's\,1l! \'j:'j:'slll'Us. whf('11 r('!IInln (JrJIIly nt('l('llI'd ~\'CII nHvr the ndlll!~ lIa\',' e!llvr~t~,'l: tlw dilrk spots 
represent (·XI! lJol~s 
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OVIPOSITION IN STORAGE 

Till; lIE,\N WEEVil. 

In stol'('d !J{'UI\:; • leo ntli.o8('p/iill'8 obll'c(1I8 g{,llt'I'uJly ('hoo:;C':; Il spnrc 
bctw{,{,ll two 01.' more h{,Hns unci O\'ipm:;its ill 'the JIll ITO'" portioll of thp 
spnec nnd uSllnll,\' towiLl'd th{' uppel' Plll't of til(' (,OlltlliJlPI', hut 11I'\'{'1' 

011 tb{' upper sud'tlee of the top 10,,\'('1' of h(,IU1S lllll{'s:; these 111'1.' ill ('ontuet 
with thc ('olltnin('l', \\~ith HOnll' YHl'ipties of IWltlls nnd P{,l'ltHps with 
most ytuil.'til.'s th{' w('('\,il s('lll'('h{'s for h('nns hlWillg' n (,I'f)C'kl.'d s('('d eont 
and o\'iposib, 1>(,I]('lIth til(' s('('cI ('ont of th(' l)('tln: Thi;:; hllhit is quite 

the r('r('l';O;p of tha t of ('allosobruchliR /llUC'lI/aiu.'i, which II \'oids s('t'ds 
hllyillg hl'Okl'1l or loose Ht,C'd eonls. Tht' ('ggs of .'\. ob(('c(1I1'1 UI'l' ollly 
ligh tly nUII.('hNI nnd nrc ('asily 1)J'lI$ht'd oil' (lig', ~ I I. 

Thnt tilt> tutt, of o\'ipositiol1 nlld til(' 11111ll!JPI' of Pgg:'i Inid 1>.\' ,\c((n­
thoscelidf8 obtr'ctu.~ ill ('onfill('j)1l'llt ure inJluPIJ('('d 1)\' <liII'PI'(,llt foods is 
indientNI in t:ll>ll.' 0, This tn1>iP shows that 011(; \\,('t'\'il during its 
lifp lnid 200 ('ggs~·t.h(' gl'(':lft'st nu.ml)('I' l'P('ol'dpd, "Without "'flLl'I' 
the /1.1I111hC'I'lnid <Iuil,\' n./'it'd gJ'('IIU.y, Tl'hp Illllxill1l1IH /1l1mhpl' of ('ggs 
lnid wns fllllllll('1' llnd Ihp O\'ipositioll ()(Il'iod flilOl'h'l' in thl.' em;p or those 
rc('ci \'ing no food than wi th thwil' gi \'('n \\'11 l(,I'. 
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TABJ.E 6,-Oviposition recont of females of Acanllt08celide,s ob/ec/u8 given different 
f()()d,~, AlI1ll1lliJl'(/, ('alif, 

'I'cmpernluf(\ I~~~s deposited Oviposition period 
--,,~.,.".. ,_. 'Fe· ' ..- .--:'.-----

Food s\lPplled ~Insl· )\fin.: A'"cr· mllies l'Ilnx!· l )'Ifin!· A '·N· l'IfUX!', )\[fni· i A I'cr· 
UlUltl mum! ng:e JIlUtH I mum U1:!C JIlUIJl JlIUlll t Ilgo________\___, ;_____ ..__'__, ________1_­

1928 0 p, b F ,OF. NlLlIl,ber XUI1IIIC,(NUI/II",r!SI1I11IJCr Doy,! I Days DaY8 
Wlller••• __ ,........ 05 lil 75.5 III loS IJ I 80.-1 Jfj a 11,7 

~~~:~·\i'jlicr::::::·: ~~ ~~ ~~: ~ n m ~~l Jn: g ;1~ g :\U 
:-iothlng............ no 0171>.0 la 82 1255,J 10 3 8,7 
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THI~ SOllTHBItN COWI'I~,\ WBBVIJ, 

During thc oviposition (wl'ioel thc fl'malcs nrc n,ctiv(', ('ontinually 
crawlillg about among tho sCl'ds, stopping only momcntarily to 
examinc the surfll(,c of a s(,l'd OL' to mnssngc theil' n,hdoll1cns, Brauer 
(8) sn.ys that the lllllssngillg with thc m~tn,thornsi? ]('gs aids in the 
J'l'movn.l of the l'ggs. 'rhe egg emel'gl'S \nth thc mlcl'opylar or small 
poilltl'd l'lId first, and wlwn this ('oml'S into contact with the surfacc 
of thc s('cd it if! held fnst by the ('cntenting substancc exuded at the 
snmc time. 'YHh the normn.l femnle thl'I'c is sufTieicnt cemcllting 
fluid with thc egg to allow it to lie full ]l'ngth in contnct with the seed 
and he firmly attlwhed thc ent.irc ll'ngth; but as the female becomes 
moribund, it appears that less eementing fluid is genemtec\, and this 
hardens morc quickly so that the egg is attached to the seed only at 
the micropylar end and can easily be brushrd ofl'. Such eggs fail to 
hatch, When an egg is laid, tho weevil mn,y ('rn,wl dircctly away, or 
shc may merely m~ve lLway from the egg nncl stop long enough to 
massnge her body WIth hl'r legs and alltl'IHlnC before moving Oil, The 
lLctivity of the femn.Ies insureR thc distl'ihution of the eggs over the 
surfnee of mlLny seeds (fig, 22), The l'ggs mn,y be depositNI on the 
upper, lower, or side surfu('l's, Appn.rl'lI tly thc wl'evil oviposits from 
any position anclllcver turns around to exnmille thc newly Inid egg, 
No mn,tter how thc eggs are lltid tho young larvnc nlways develop 
with their hcads ill the big end of thc cggs, 

Thnt this wecvil is quite discriminllting in its choice of sceds for 
oviposition has becn shown by Larson (49, p. '74), 'who snys: 

It Qviposits freely on some \'urieties even in whi('h there is It totnl mortality of 
the Y01lng ltu'val Hinge but it HhoWH It marked hesiianl'Y in OViPOSltilll? on other 
vnrie(i('s 'ill whi(,1t i he young lnrvm ('alllwt slIr\'ivC', Again ovipositIOn occurs 
freely on s(Jrn(~ se('tls ill whi('h thC' Illnrtlllit.l' of all larval singC'!:; is high but fl"0111 

whic-h some indh'iduuls t'1l1l'rgl' a:; adults. While it o\'iposils frreh' on certain 
\'nrietips whieh nrc favorable fill' all slag<,s of dl'\'rloplllclit it alnWRt refufll'S to 
oviposit Oil other vnl'il'tirs whiPh Rel'1ll to be equully favol"llblo fOI' ]l\I'vnl dl'vclop· 
men!:. * * * Thh; ilidielli(>H thllt there are certaill seeds whieh nrC favored for 
ovipositioll ancl pertaill OIiC'S whil'h are avoided. The ftll't thut the we('vils con­
sistently IIvuid ovipoRiting Oil ('erillill vttrieties of seecls CVPII after Imving bred 
therein for sl'vl'ml generations indicutes that there is IlO inherited predilel'tion 
for thnt host,. ('onf.inlled breeding in a hosi; due::; not ap[Jl'nr to illtollsify t,ho 
preference for thaI; host, 

Thera sel'll1S to bc n, preciiler.tion fol' seeds hnving smooth, well-filled 
conts. The wecvil nlso oviposit:s I'n,thel' t'I'nely on pninted penholdcrs, 
lend pencils, vlll'l1ished .bundles, lind doorfrnn1l's thnt hnve been 
stnined nllt! Ylu'niRlu'(\, but l'l't'USl'S to oviposit on rough OJ' ullpolished 
wood (fig, 23). 
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FIGUIIE 2:1.--'\ pipe lIud pouhol()('r ou which (·ggs of C,,1I0.IOllrJ/cllll.! lIIacl/lulla h!l\-~ Iwell lulo. Nola thllt 
tho cork tiP of tho penholder hils iJeclIlll'oideo by the weevil. 
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That the sense of touch is very highly developed in the adult weevils 
is indicated by the fact that broken seeds of all varieties are avoided 
almost entirely. Oowpeas or other seeds having seed coats that have 
become loosened are alwl1Ys pl1ssed over if other seeds are availl1ble. 
The Holstein cowpel1 seems to be a direct cross between a black 
smooth-skinned cowpea and a white rough-skinned vl1riety. It is 
variable in color markings as well I1S in the texture of the seed coat, 
there being 1111 g1'l1dations from white with 11 few black spots to black 
with a small white area, and from smooth to quite wrinkled. Some 
of these seeds have coats that are partly smooth and partly rough. 
On such seeds the choice of the weevil is frequently quite noticeable, 
eggs being laid on the smooth arel1S anclnot on the rough. 

Other factors besides smoothness of seed coat seem to govern ovi­
position on seeds. Thus the tepary bean is avoided. Its surface 
seems as favo1'l1ble for oviposition as others selected, but the seed 
coat will begin to wrinkle as soon as it is moistened, and Callo8obruchu8 
macula,tu8 seems aware of this, though there is 110 indication of it in 
the dry seed. J..Iarson (49, p. 75) goes on to say: 

If the sense of touch is responsible for the selection of seeds for ovipOl:lition as 
it appears to be, the next question is, where this highly developed sense organ is 
located. Is it the antennae or the mouthparts or the feet and legs, or is it the 
ovipositor? The writer after studying the oviposition of numerous weevils is 
inclined to think that all of these parts of the weevil function in this respect. 
The weevil will walk over some seeds without showing any reaction while it will 
carefully feel othel's with its antennae, its mouthparts and fiually extrude its 
ovipositor severn.! times before selecting a location for the egg. On other seeds 
it will oviposit without giving any apparent concern to the location. In some 
cases the feet and legs appear to determine the desirability or undesirability of 
the seeds. 

A year's record of the daily oviposition of 345 laying females of 
seven generations WfiS made in connection with the mm·dmum, mean, 
and minimum daily tempe1'l1tures. The records from these insects 
would probably correspond closely to that of insects in warehouses of 
corresponding tempern,tures and indicate that the weevils were influ­
enced more by the minimum temperature than by the mean or maxi­
mum. This was directly reflecte(t in the 1'l1te of oviposition, the total 
number of eggs laid, a,nd the length of life of the adult. Table 10 
shows parts of this record taken in summer I1nd in winter. It shows 
that at the higher temperatures the ma.ximum oviposition period 
lnsted only 13 dnys, whereas I1t the lower temperatures egg deposition 
extended as long as 36 du.ys. The grenter number of eggs per day 
nnd per weevil, however, WNe laid a,t the higher temperatures. 

Results obtained from a series of 183 females of Oallosobruchu8 
maculatu8 that begun oviposition April 11, 1922, show tha,t they laid 
3,593 eggs, or an a,verage of 19.63, the first day. The total and nver­
age numbers of eggs lnid dl1i1y decreased with grenter regularity than 
did t,he number of surviving weevils. Only 5 of the 183 females ovi­
posited 20 days, and only 1 ovipositecllonger-22 days. These 183 
weevils laidlg/lI9 eggs, or an avel'age of 104.48 each. This is con­
siderably above the avernges, 73, 70, 75, 82, as given by Paddock and 
Reinhnrd (65), 131'1wel' (7), J..Il1rsou and Simmons (53), and others. 
This goes to substantiate the findings of Bl'eitenbecher (9), who says 
that certain strnil\s produce more progeny than others. He says the 
black strnin is most prolific. The writers have ulso noted a great 
differenee in the number of eggs produced by weevils obtained from 



'.rHI!l BEAN AND ~ourrHEmN COWPgA WJ~J'lVIL~ T1'i (,ALllroH1'iIA 43 

different stocks or strains under apparently identical conditions, and 
have recorded us mnny as 196 eggs from olle female. 

The rate of oviposition as well as tllC totnlllumber of eggs that 
hatched and the time they were laid with reference to the nge of the 
female is shown in table 9, which f?ives the lHunber of eggs laid daily 
by 100 pairs which were divided mto four groups of 25 ench, three 
groups being given different foods and one group fed nothing. The 
effects of the food have been discussed elsewhere in this bulletin. 

STIMULUS TO OVIPOSITION 

The writers have frequently found that the presence of bean or cow­
pens ncts as a stimulus to oviposition. vVhen pairs of weevils were 
placed in vials without seeds and uthers in vinls with seeds, mn,ting 
occurred in both sets of vials, but in those without betlt1s pructicnlly 
no eggs were deposited, wherens many wcre deposited ill the vials with 
seeds. v'{eevils that do not have seeds on whie-I! to oviposit do not 
live so 10l1g as those with the seeds. Beans and cowpeas in stornge 
furnish a stimulus to oviposition ns do the maturing pods in the field. 
Young vines apparently do not furnish this stimulus, ns weevils cnged 
on such vines have invaria.bly died without being observed to oviposit. 

In stora~e, oviposition proceeds as rendily in the (Iark as ill the light 
if the temperatures are equa1. 'Wccvils hn.ve been put Oil similar seeds 
in similnr vials, some of which wcre wrappcd in cloth or paper and put 
inside of a mniling tube so that no light could penetrate to the seeds. 
The vials were then put in n, closed contuiner with flU electric light. 
Oviposition occurred ns freely on the seeds in the durk itS on those in 
the light. The snme thing llllS been noted within vinls placed in a 
photographic dn.rkrooll1 nnd those in alight room adjoining it. This 
would be expected from the weevils' h:tbit of ovipositing on benns in 
the interior of sacks or bins where little light penetrates or in the 
darkness of metal containers. 

EFFECT OF FOOD ON OVIPOSITION AND LENGTH OF LIFE 

Although the writers have been unable to determine that the ndult 
weevils eat solieL food materiul from any pnrt of the bean plant or seeel, 
they have demonstrated by eXl)erimen ts tha t liquid foods h:we n, direct 
influence not only on the length of adult life und on the number of 
eggs laid but also on the rate of oviposition. 

Under wnrehouse conditions weevils callnot obtain food or drink, 
but during the growing season those that escape to the field may obtain 
liquid food or at least water from the dew. The liquid food observed 
consists of nectar from the blossoms nnd honeydew from the lelwes and 
bracts and other parts of the plant. Probably most of the sustenance 
obtained in the field is only water. Observations indicate that in 
southern California., "where the relative humidity is very low during 
summer, very little if any moisture is obtainable because the weevils 
remain inactive in the morning until nfter it warms up and the dew is 
gone. The writers' observations indicate that in the bean-growing 
districts of California the chances for increased length of life of adults 
in the field as a result of food and drink nre minimized by the heat of 
the sun and low humidity during the day as well as by the hazards of 
capture by predacious insects nnd spiders. 
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FEEDING EXPEIUl\H~NTS WITH THE BEAN WEEVIL 

Two scrics of fccding expNimcntf; with .. lcani!wscelide.s obtectus 
werc ctllTied on during 102:3, The wccyils used in the one scries begfln 
emerging ,Iul.v 20 and were put hy twos into glnss yinls eHeh eontllining 
[h'c red kidney bcans, The yinls ",NO 3 inehcs by Ys ineh in size 
nnd wcrc provided with ('ork StOPJWI'S, The first 18 yinls werc sup­
poscd to eontnin pHil'S, 'l'h{'sc Wl'rc eneIoscd. with seeds the slime dllY 
tlH'Y emel'gcd, but, ns it \\'ns pnletieldly impossible 1:0 dcfl'I'mine the 
sexes without injlll'ing the wecyils, it was clceid('d to obscn'e them 1 
day bel'orc bcginning to f('cd thcm, On .Tuly 30 14 pHil'S had mflted 
find cggs \\'('I'C laid. The cggs WCl'C ('ountcd, and the wecyils were 
pl:lC'ed in Ilew yinls find wCl'e J('d. rrIl(' othcl' wc('vils of this series 
were tnkcn fl'OIH the samc SOUI'('C as thc first lot, the Inst ones haying 
e11lcl'g('d ,July 30, and two wcevils \\'('I'C pln('(ld ill CHell yinl 'with no 
drort to d('U'I'minc tIle scxcs, Thc yinls 01' the cntire lot wel'e num­
bCl'cd c'onsc('uti\'('ly horn 1 to J00, Xos, J, 5, H, CLe" \Vcre gi\'cn u, 
drop of wnt,el'; nos, 2, (i, 10, C(;C,' ,Y{,I'e giw'll a drop of honey; nos, 3, 
7, 11, pte" \\'('l'(,. giY(,ll :1 drop of saturnted sugHI'-wntcI' solution; 
'while nos, -1,~, I~, clC" W('I'O 1('fL in the yinls with only the dt'y benns, 
The "iills WPI'C ('xnrninl'd daily, th(' C'ggs WCI'O l'elllOYNl llnd counted, 
ilnci Jood nnd. wn('t' \\'PI'C' !'cplpllish('d m; oft(,ll flS wns neC'eSRary, 

Table' 7, slll1l111tll'izing tlte j'pc'ding expel'inlC'nt, shows thnt 16, 14, 
17, and 1:~ Jl'nwl('s in the fOUl' l'C'spcC'tiyc gl'OUpS deposited 1,402, 
1,287, ] ,O:jli, and717 Pl!gs, 01' :lll tlYC'I'agc of 87,li, 91,0, 1 Ui,l, u nd 55,2 
cggs 1'01' l'ndrln,dng f('mldc tlltlt had hnd nc'('PS'l to wat(,I', honey, sugnt' 
wa('I', tlnd llothing, 1'('''p('('(i\'l'I.v, 'I'll('. mnXirrllll1l. tluml}('I' of eggs 
laid by OIl(' \\('('dl was tI[lPI'OXillltl(('ly h"i('e ns gl'l'nt ill (,Hch of the Jed 
gl'OUpS tI'; in (11(\ unf{I(] gl'OUp, 'I'hp :lY('I'nge Ic'llgth of life ,I'iIS 17,2,5, 
0\1.~), (Hi,7, and I (i,O d:l~''', \\'hiln the' IllnXirnlll1l llUlIliJCl' of dll,vs 1iyccI 
wlls2~, JOO, 17(i,nlld2:~,r('sp('di\'cl,\" The\\,(,cyils had nIL d('I'clopecI 
to ntntlll'il,\r ill tli(' ~nllle contnilll'l' and nfk!.' sepurntion W(,l'C lu'pt in 
Rirnilnl' ('()ntllill('rS sit/(' h," sidl', RO t/1('l'e was 110 nppal'cnt difl't'r('n('ein 
t('t1lpl'I'nt 111'(101' otIw!' ('ont/ilion ('x('cpt the food. nnd drink thut helped 
tornnke tho l'crnnrknble difl'crCllc'C in the numbet' of cggs bid nnd the 
length or Jif(', " 

table 7 also Hhow"Omt; o~gs were lnid by indiyidunl WCO\'i!s during 
JWl'iot/s lIS ]()Jl~ n" 2r), :~7, G:?, nlld .I 7 d:r,ys, l'espoC'ti \'c1?, Jrom the &'TOUPS 
reccl\'ing waU'I', h01I(',\', Sll~:ll' wHle'I', nnd llothin~; bllt fot, the SfLllIO 

group:) the mHxillllllll Hlllllbel's of dnys on whieh yinhlo eggs were laid 
wcre only I{j, 2!l, fj~, nnd 1:1 <In),s, J'('spel'tin'ly, The wGcnIs thut 
l'(,.('piYod the Juud .!lot olll\' ]in'd longc'I' thun those thnt. l'c('ci\"cd 110 
food buL tIIP.,"]aid JllOI'(, eggs On'!' n. Jllll('h gr('ut('r pcriod of tillIG, Tho 
\\,('prj1s hH\"illg ;\('('('SS to hOlll'\' ltli(l yiable eggs 01111101'0 than twicc us 
lllHlIX dnys n~ did Hlos(\ wi(h~nlt. j'ood, whl'J'cns those l'e('('iying sugnI' 
watpr biddahle cgg:; O\'PI' tl. pnriod Jl101'(\ thnn :fOlll' times flS long, 

The tillle l'('qllir'l'd fo!' (llll('I'gen('e of ihn ]'csultnnt brood WlIS Yory 
llnnrI:v uniform for (':\1'11 fl'oding group, tho fin;t emergenco in c:\('h hcing 
llotNI Oil Sepi(\Julwl' 11. Altli(lligh lIlost of the wcc\'ils in cHch lot 
emorged in :t}lproxilllll [(\I~{ the sllmo length of time th(,l'o W(\1'e indi­
yie/ullI vnriatiolls, nItllough LlI!'so \\'('1'0110 gl'('uteI' hNII'Pon groups than 
bctw('en tim iudh'.idllHI:;.ill OIW group. OllO hundred lU1d fOllI' wccyils 
omcl'~('(1 from tho WlltOI'-fpd gro1lp nnd roquil'ed n,mininllllil of an dll.YS 
and /1, maximulU of 77 for d('YeJopmcnt ; U5 emerged from the honoy-fed 
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group and required fl, minimulll of 40 dn,ys Hnd n. maximUIll of 02; 02 
emerged from the sugur-wnter group n.ne.! requircd n. JIIinilllll.lll of :30 
days and It 111ln;i1llUJll of 5(j; Itnt! 54 frol11 the gl'oup fed nothing 110('cied 
only 36 days ilS It minUl1lll1l and 55 ns a. JIlu:-,1.lllunl. This Ylll'in tion ill 
the length of time l'cquired for de\'('iopmcl1t of w('('dls from the flUme 
parents and cven in the sltmc benns seems to be one of lmtUl'e's ]>1'0­
yisions for insuring the P(,;l'pct1iation of Ole species, 

The se(><mci SOl'it'S of f'epdblg ('xll('rilllen ts curl'ied on d uru1g 1(')2:3 "':1S 

with 100 l11Hllnt('d w('eyils that emergcd from ,Tilly :n to ~\ugust ](i. 
The umnn,ted \\'oc\'i18 ,\'(\re 1Is('(1 to nS(,(,l'tnin whethC'l' th('y,Jjke ('{(f/080-
b1'1lC/tU8 'IIwcli/aill.'i (60), would li\'l~ long('1' thnn th(\ mnt('(l w('t\\'ils, 110,,' 
mallY infertile eggs the indiddunl wOllld lny, lwd th(\ 11 II m.hcl' of dl\.\'S 
aftcr cmerg(,I1('(\' during whicb Pggs ,,'olild bl' dl']losi (.('(1. 1t W~lS 
thought thn,t those \\'('(wilR wel'e iso\nt(\cI bpfol'('. I11ntillg had O('C'lIl'1'NI. 
but seven \\'(\(\\'11s bid yin hie eggR, Thp hahit or CI'llwlillg bll('1\: illto 
the benus JlInkl's it pm;sihlc th;ti, llH'Rt\ RC'\'C'.Jl h(l(ltl(lS .hnd'mat.ed ])J'('­

,-iollsly, but pn.rth<'llogoll('sis is .Ilot n.iJ,;olll tely p . .xc!lId('c!. 
Table 8 shows tho It'I1!!th of lift" 1110 lllll 11 hoI' of ('!!gs bid, the 1l1lJl1iwl' 

of dnys n.ftt'l' (,11l01'!!N1C'('. during which yin.ble (lggs \\'('1'(, laid, alld tl1(\ 
totnl o\-ipositioll ppriod of oneil \n'(\\'il, "'ith the S:lmc foods as hnd 
been gh'cn the mat.ed \\'('f'\,ik 
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TABLrJ 7.-S11'IIW/(/T!I of fceding expl'ri'lll.('1l1 wilh f{)() supposed Jlair.• I of .:lrall[/IO.~crlid('.~ o/J[{'ct/l.~ lchen nol fed and when fed different foods, ~ 
0':>111h1l1l1bru, ('allf., l!1!.1 
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l]t is difilcliit to distinguish hclweon tho soxc..'i of ",I. (Ibltrlus,· ~ heotles wore used in each te-;t whit'll Wllrt) thought to bo lIlule nIld fomalo. hut this WilY not always have been 
true. 11oneo the sex hus not hren hulicatcti. 3'Phis \\'cc\~ilillid uo vinhle egg::; lUut this ro<...*or.i is not. include,l in the average. 

, \Yoovil escaped, not indudcd in totul or lu-crago. 4A \'crngo number of oggs and u\'cragu O\'i()(lsilitln I~riods are based upon number of luying femules. 
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'ruble S shows t1lUt of the group fed water,\) b('etles lnid It total of 
190 eggs, some eggs heing dC'positl'<t20 dnys uftC'!' the weevil emel'ged, 
Three wec"i1s of this group Inid yinblc eggs, some liS long liS 16 dt1~TS 
after emCl'gencC', Of to1H' hml('~'-Jcd gj'OIlP, 12 w('(~\.-jls laid 405 l'ggS 
over u' p(,l-iod of 35 dnys; o11ly 1 lUld Yln1>le ('ggs, l~lt'Yen of those 
hnying sugtll' wnt ('I'Inl(l 485 q~gs OYN II ])(,l-iod of 40 dnys; 21nid yin,blc 
('ggs for 19 and 26 dnys, l'£'S])('('tiv£'ly, Of ,those l'P(\£'iying no food, 9 
lnid 208 eggs OWl' IJ. pel'ioti of 22 days; 1 li1ld Yin hIe eggs 1'01' 15 days, 
In 1"1)(' first, third, nnd Jowth gTOllps t]H' w£'eyil thnt luid the most eggs 
in ('nell group IHid j'PI,tile l'ggs, Tn these eUSeS it is hpll(,Yt'<\ that 
mnling stin11l1ntNI e!!g prod lIetiOll , FI't'(lllently in other cxppri­
ntpnts' n, fpmnle nppnrpnU,\' through Inying wmdcl pl'oduee nclditionul 
('ggs nner nnotlWl' mn t,ing, .For II It inscct; tllilt l1wtes fI'C'qucntly, 11'; 
this OlJe does, 2(i dllYS is n long time to produce YinhIe eggs Hfiel' 
mnting, This is llllP01'UllIt in ('ol1nedion with fi('ld infestations where 
l'dn tiyely fpw ill,,('cts 11:1\'(' (\i>;p('l'5(,(\, mnking it ciiflicul\i if not im,pos­
sible for them. to 111Htp· ngnin n \'t'('I' iP:1ying tilt' ol'iginul SOlll'('C' of infes­
t aiion, 

.Fl'om inh1es 7 nnd 8 it willlw H('(,U {hilt w{'(wils l'('cci"ing 110 food, 
{hose which \\'('I'e kept, lJ10>;t; JI('lIl'ly os thc')' liyl' in the wiIl'phollsP, 
1i\'('(1 tlH:~ s\\(I)'tl'st tilllc :lnt! pl'Odllc('(\ th(' SIlHt\iPst 111lm1)('1' of e'ggs, 
Thosp lHl\,l'ng ;\('('(\sS to Wil 1.('1' liy('c\ n, lilt k' long('l', while t.hosc lHlying 
hOlWY tlnd sUg:II' W:tIN (,lICll. ill hll'n jjYl,d long£'I.' still fllld PI'()(ilH'l'd 
mol'(> eggs, TId::; ",mild intiie(lU' Ow!; theJ'e /lIny he <Illite n difJ'el'cll('e 
in hoth tho lrllgth oj' liJ'p imd the 1l111ll\)el' of Pggs Inid by illH w('('yi1s 
in storage nIHI thosC'. in t he {kid, 'rllis \\'p('yil Iiyt's nnd l'Ppl'Oc\uces 
110l'mnlly in wflrC'llOuses without; :1C'CC'SS to Jood 01' drink, hut slIitnbll' 
liqllid Jood prolongs flit' life of hoth seXeS, W(,pyils witiJOllt food OJ' 
dJ'ink lay more ('ggs nt the l)('girmlllg of theil' OYipositioll period, 
W11('r('l18 thosp 11l1villg 11('('(':58 to fuod or drink 111,V J'i"\'C'l' eggs ill the 
ht'giulling 01' titl'oyi])osilioJl pC'I'i()(l find gl'C'u(Pl' lJ1lmbers 1ntN, (,Oll­
tinue to o\'i posit longN, find Iny H. gl'l'n t('l' llllm1wJ' of t'gg5, 

:l<'EEDING EXp"~nL\mN'I'S WITH THE SOUTHlmN COWI)I~A WEI~VIL 

Tn n S(,l'iNl or ('i\refully ('OI1(I\II,t('(1 t'xpC'I'im(,lIls the wl'ite'l's (50) 
5110\\'0(\ thn t, WPl'Y118 or ('1I11()s()bl'lIdw,~ m(f(·Il[(ltll.~ in th('ir Jlonnnl 81,11'­

I'(HllJdillgS in the w:ll'('h01lse 1;,,(, n shorter t;irn(' wititOllt food t!t;H1 
whrll till',\' h:rn' lH'C(,SS j 0 Wltt,('!', sw('C'tenC'(\ Ol' 11llS\\'cetrllrd, 'rill' 
di(J('I'Pll('C in til(' HY(IJ'ngp ]C'ng;th or life oC t.lw w('('yiIs l'N'C'iying no 
food und tl\08(' l'p('('iviH~ wutp'l'l'nngpd JI'OIll.\eSS thnn :3 days witl;, tlil' 
lone lIlniC's to ] 1 dnys witlt the ]OllP femulcs, 1\e(,('8S to wuh'r Ipngth­
L'lwd the liY(ls of the' pu irs lilJOllli 1() dll,VS, SligHI' Wl! t('I' IpllgthcTlcd 
Ih('il'1h'P5 f)'(/Ill 1!3 (0 '27 da,Ys ilS lIYl'l'llgP(\ for dllJ'pt'('lIt; gl'OllpS of wee­
"ils, .:\C'(,PSS to W:lIN in('I'(':ls('(\ the nYPI':lge llUlH\)('I' of ('ggs lnid b~T 
about 30 ]ll'I'('(\nt, :lnd II(,('(,SS to HugHI' wniN ill('I'(,HSl'\l the llllmher of 
<'ggs nhou It flO lH'rt'l'H {. Plnlll wntc.,1' OJ' sweC't (\lH'd wa 1<'1' l'Nhl('ptl the 
Ilu'rnlH'1' of ('f!g,; lnid dlll'iJl~ tltcfil'f'.L fl'w dnys of oyiposition, but 
jrll<rt\rC'lwd [hI' t inH' OY<,I' "'hiel! ('g~,; W{'J'(' Inid, \Till.ble eggs wel'(I 
IntlloYl'r twiel' ns gl'PH\' 1\ 1>l'l'iod of tll))£' by WN'yjls J'('('dying Rllglll' 
wntt'!' flS b\T those ,\'it hOIl (. food. '1'11('8(' w('('yils do not (,Ol1SlIme solid 
food oj' nn,' kind, 

fI'nblt' !fgives n SlIllUllnl',\' of the (\(J'p('{.s of fN'ding 1I01l('Y nnd SlIgill' 
\rllt{\[' nnd of supplying W~tteI' Oil the oyipositiOlL and 'dnbility of the 
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eggs of Oallosobl'uchus lna('ulatlls, (,Ollljllt['('d wiLh dutn. fl'om 'w('evils 
thnt were kept withou t food or d I'ill k, 

TABLE IJ.-Summary (lj thr (lviposiliol/. IIj IOU [Jl!frs oj ('1I11o,qobl'l(r/lIls lIIaClIllltltS 
lI'helL not fed amI Wh/'II. jnl (UjJ'I''I'l'llt joods, (/.lId I,hr '/lIlmbc/, of ('(I(I,q that /wtc/w/, 
there being Jri jel/lo{cs ill NII'Ii al'OIl/J, _Ilhumbru, ('ulij, , !.'J!:i 

\l'ut,'r II0 IIl'Y XnthlJ\!( 
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EFFECT OF TEMPERATURE AND HUMIDITY ON THE 

LIFE CYCLE 


The ]l'ngLIi of (h(' tif(' (',\'('1(' of both w('('"il:, Ynr'ies with t('mpcr'nture, 
humidity, nnd Lh(' ~R'()d in ",llieh {h('y nI'C t/('y('loping, 1{('(lt'tI tNI ('xpcri­
ments by the wl'it('l's nlso ShOWNl t,hnt mlleh mOl'(\. time ",HS J'Nluil'cd 
fot' den,jopment n.t nny ternppl'ntllre if the w('('vils \\"(,1'(' ('onfil1('d in nn 
nil'tight contninel' such ns n glnss vilti hllving :l pl1l'idiinNI ('OI'k stopper, 
In Alhiunbru, dur'jug the SlIlllIll('l', C(l,/,lo8obrw'hll.'1 macula,tlls will 
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produ('e II. new genl'I'atiolt in f!'Olll 27 to 42 days. Eggs laid the some 
dny by one weevil do not develop fit the sllme mte. The difference in 
rllte of development is gren.test during cool wenther. O. mac'U~a,t1l8 
begun emerging in Decernber from eggs laid in September (53) wlrile 
full-grown larvae from the same lot of eggs were dissected from the 
hlnel\: eye cowpens the next June. A.compnl'Hble development in 
the cnse of .Llcantho8Cf'lidl'8 obtectlls is shown in figure 24. 

Breit.enbecher (11) hns shown that Oallo8obruchu8 macula/u8 responds 
very l'('n.dily to a. modified em-ironment. He found thnt fit t1. eonstant 
tempern.ture of 100 0 Ii'. the entim life eyole mn.y be pussed in 19 days 
uud at 00 0 in 2.0 dnys. He fllrtherfouud that certniu chemicals when 
plnced in the hreeding ehumbC'L' hn.d a. maI"lmd effect on the deyelop­
ment of the wee,-ils. Thus dilute sulphuric ueid hastened develop­
ment by fumishing nn optimulll humidity in the breeding chamber. 
,·rhen u, sulphuric 'neid-ttnd-wnt,er soll1t,ion just concentrnted enough 
to tum litmus was used, the developmentnl period from egg to ndult 
wus r('<i11cpd to 14 dnys. '['his wns the lllinimum period obs('rved by 

him. A dilll te SOll1 tion of 
sodium hydroxide hnd the 
efl'ect of prolonging the 
developmentnl period to 36 
days, while a more concen­
trated SOll1 tion prolonged 
the period to 42 dn.ys. 
Exposing the wecyils to the 
fllIlles of ukohol resulted 
in theil' den,th. 

Seeds in whic,lt develop­
ment by. CallosobnJ,chns 
m(lc'U~atus IS slow ulso pro­
duce smaller udult weevils 
thnll thosein whieh d eyelop­
ment is more rapid under 

FIGt:lu: 21. TIII'('l' stn~l'S (nllo IlIrm, two pu(me, IIno two sunilur conditions of tClll-
Ilrlulls] of .(cnllIlW,lcrlit/(s ablertus dc"eloped frolll eggs hud pel'oture 011(1 blI1111·dl·t.'IJ.
in n henu Ow SlIllIe dllY, •• n ,I 

Lnrvne within seeds in 
tigh tly corked vinls without a proper supply of nil' become under­
sillt'd adults after 011 extended p('riod of development. 

Lnrson nnd. Simmons (53) report the emergence of weevils of this 
sfl.m.c spl'('it's 217 nml 212 duys nfLer the eggs lind been laid OIl Sep­
t('l1lbl'I' 27 nnd 2H, 1!)10, resIH,etively. Thnt this nULY not be the 
(lxtn'l11e duratioll of the life eyele ",us shown Wh(,ll they dissect,ed from 
the bellns livlllg adlllts of hoth s('xes 223 nnd 224 dnys nfter the eggs 
l111d b('('u luid. on Sept,('mher 24 nnd 25. Alh'ing pllptt wus dissected 
01lt 226 dnys nJt.er the egg wus laid 011 September 24, and t1 living, 
ruJly grown InlTlt wns dissl'cted out 235 dn.ys ufter the egg hnd been 
laid Sepll'mlH'I" 2G. 'fhe eggs from whi(,h these weevils dl~ycloped 
"'Ne lnid at tho hl'ginning of n, cold, Rtormy ppriod, nlld were ]u'pt in 
lndiyidllnl con tnin('J"s. 

'YIH'l1 devp!oping iII limIt henns t,ho t.ime requir('d by AC(l.71thoscelides 
oiJ/ectw'5 is IOllgN' Ullin is n'quil'N] in g:uden )(luns 01' ('owpens. The 
('om plt,t (', life. {'.n-lell111Y he pnssNI in 30 dn,ys or It'ss in C'alifomilL or 
lllil,:Y requirc SPYcl"i11 months. 'ruhle 3 rc('orcis one instance when the 
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incubation period of the egg was only 3 (\n,ys and from !tn telling to 
emergence 22 days, a deyelopmentlll period of 25 dnys in Augllst. 
The same ta.ble shows an incubntioll period of 27 dl1Ys und a (l0wlop­
mental period of 140 dll,Ys. In the S1.muner it uSlInlly requil'('s 33 to 
45 days. Chittenden (15) reported It complete life ('y('le pnssed in 21 
days. LalTlle within seeds in tightly corked yinls without n, propel' 
supply of nil' become undersized udults after un extellded ]wriod of 
development. 

Lipmlln (60), referring to Acanthoscelides obtectu8, sl1ys tllnt fl 

decrease ill utmospheric moistlll'e lengthens the life cy('ie, shortens the 
life of the udult, Ilnd prevents the young ]ul'vue J'1'01ll (,1111'1'ing the 
beans. He also snys (61, 1). 37) thnt nn ntmospll('ric 1110isture 'of 20 
percent or less will prevent l'eproclllction. This is (,OJ')'oi>ol'IIt('<1 hy 
Headlee (36, 37, 38). The writel's find tlwt witll ('allr)8()bl'uch1Is 
maculatlls a decrease ill atmosphel'ie. lJIoistul'e 111so length(,lls the life 
cycle and shortens tbe life of the ad ul t. Low humidity is l('ss illjmiolls 
to young lal'Ylle of C. maculatu8 thnn to those or Ll. obte('/u8 h(,(':luse 
the latter are directly exposed to desi(,(,11 tion while s('eking 1'01' n suit­
able place to boi'e in to benns, bu t the formel' nre 11 t nil tillles prote('ted 
by the chorion or the seed. After t1te Inryu. is 'well within tlte seed 
the lnck of moisture is not felt so keenlY. 

The efrpct of tempel'lltll1'e on C(lIl(~sobl'uch118 ?)wclilaills, ns it is 
indicated by the rnlmbpr of eggs Initi, nnd t11e period. of oviposition, is 
giycn in tnble 10, which COYNS these phases of thn ins(·f't's n('tiyit~T 
during summer nnd wintl'r. In this table it will hc' s('('n that th(' 
number of eggs 1'Il1lged from 0 to 115. 1\forc Pggs wpre laid during 
wnrm weather than during ('old wpnther, but tl1(\ wpeyit liYNl n 
shorter time. 

Bmuer (6), who conduC'ted expel'iuwnts on thC' kllgth of life of 
ndults of Callosobruchus m(lCu/atu8 nt difre1'PlIt t(,lllpPI·n.tlll'(,s, found 
thnt at 15° C. (59° F.) the I1Yerngc length or life W:lS 20 tlnys with ao 
as the maximum. At 27° C. (SO.Go If,) the nv('rn~l' wns 10 dnys; n t 
34° C. (93.2° li'.) the flvel'nge length of life was 7 dnys, find all weI'(' 
dend in 8 dllYS. At 37° C. (OS.Go F.) lind nt BRo C. (100.4° F.) the 
length of life wus 7 to 5 dnys, while ut 44.° C. (111.2° F.) it wns only 
1 or 2 duys. From the oyipositioll 1'('('ol'(ls h(' ('()lH'luc\('s t1to t 9S.Go F. 
is their optimum t('rnpCl'nture. Bl'eitl'n heehl'I' (11) fOllnd 1.hat 100° 
is optim.ulll for genetic 1'(·s(,l1l'('h. HOW('YN, the Wl'it(,I's' OhS('ITntions 
indicate thnt 1.he w('cyils liy(' long!'l' find ])1'0(111('(' IllOI'(' C'ggs if' thel'p is 
u. daily vll1'iation in Lpm)wmtlll'p ,;u('h ns llol'lIlnlly OC(,lIl'S h('tW(,(,1l <Iny 
and night. 

T AnI,g 1a.-Summary of Ol!ipositiolt 7"CC01'ils of .ji frlllll/i's of (,ollo.sobfl/c/i 118 
lIla('lIlatlls in Slllllllltr awl in lI'i/(trr, .1l/1IlIl/bI'1I, Ot/if., .l!J.!.Jn 

-~-~,~--- ... -+~--f 
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That weevils do not live the Rnlll(' ]C'ngLil of timo or lilY the Mme 
11umbel' of eggs lit difl'('l'eJlt. till1rs of tllr yrnl' !In.s n!r'Nld,\' hr(,Jl pointed 
out, Thnt such difr('1'(,]I('es Ot'('lll' with whole> hroods of weeyils is 
emphasized. b,\~ tobin 11 which ~h'es a. summa]'y of sP,'el1 broods 
during 191 9 nnd 1020, In thpsp 8(1YPI1 "mods ('omplet(' ],p('.orcis 
wpm mnde. from :145 lnvlllg fl'mnks. Thr tnhle shows thnt th(' 
fly('rngo numb(II' of <'ggs .inid' Pilch 1a~'il1g <iny b,\' ('Ileil rpmnJ(' of thr 
dif\,p]'rnt broods l'llngpt\ from 2,in in W111 tPl' to 12,23 ill l:\llmmel', and 
the t1\'rl'llge 11lIJl1iJl'I' <!f lnying dllY;'; pl'1' frl11ai(' l'Hngrd. frolll 5,07 ill 
l:\umm('l' to 1 \.45 in WlIlt (,\', Till' aYNuge l1umher of eggs P('I' femnle 
J'Ilngrd t'I'Olll :i2 to 82, tlIP IIlHXil\lllm lnid. by on(' \\,('p"ll in one d!lY 
frolll 17 to 50, nnd tll(' gl'('il.\('st totni numbN' 1111(\ h)' ol1r w('('yil 
1'1'0111 nO to 1:12, Tilr sll1nllrRt IWNngn nllmhl:'r of I:'ggs ])<'1' f('mnie 
pl'l' IHying <1n:-.', til(' smnllrsL lIy(ll'ngl'· nllmher pc>r f('mall', thl' smnllt'st 
mn~-inll1nlllllml'I'I' lnid In- Ollt' \\'(\I'yil in oor dflY, thl' srnnl\C'st mHxi­
mum ]1\1111\)('1' Inid \1\' n, ~"('rvil of !Illy hl'oo(\, !IS W(llt HR the gl'rntest 
flY('l'nge .1l11HlI)('r or J'lIying <lllyR \\'rl'l' fill r('('(~I'd('(1 for the Olll' winter 
brood, Although tll(\ tnbl(' d()(,Rllot. sho,,' It, th('\'(' WI'I'(, also mol'(' 
llonln).jng dnYR' P(\I' !'('Illull:'. in this brood, muking thn I1r('J'ngc kngth 
of lif(1 B:t'rutl't' fol' this thun fot' uny othrl' bl'ond, The pl:'t'('rubtge of 
thr rggf; thnt. prodll('p<l ndlllts l'nngrd from j) with this winlrr gl';wl'Il­
tion to ii5 with n RlIll1m(ll' g(,IH'I'U (ioll, 

TAIII.I;; 1I,-SItIllInI!1'ff IIJ tll/' O!'ijioslUolt /JJ II 8rri(',~ of 7 cons/'clIli/'f {fl'/If'mUons of 
('l/lL(M(JII/'I(C'h/f,~ 1/IW'It!all/x, ill//(lIl1iJJ'II, (·II/if.. l[J/.'I-JIJ 

13ro(,,) no. 

I ..•. 
2.~ .. 
3., 

fj"~. 1.72:1 110 
0.. ! illill~' 11~ ~, fjJ~ 132 
7..._ I .\II~. !" I, ,OJ lUI 

! '--

NllMBER OF GENERATIONS 

Rilt,.\' (77), ill 1SH2, wns thl:' fil'fit. t·o ]'<'porti ('011 tintlOlIS hl'(,(lding in 
sim'('d IWlms with S1H'f'PRSIYn gl'l1rl'nliOllS of A"(lntltm;crlidl'FI Ilbtrl'iu,<;. 
Lhos((' Cori), in FI'mlce, hilS 1'(lpottl:'d fOlll' gl'11(,I'(ltions II Y(':11' fOl' tlli:,; 
jl1l:~l'(,t. Mnl'('1J('('i (G.4), 111 nuly, l'P])Ol'ts six gl'lll'I':lliom;; ns. follows: 
AdultR (lIllP.I'ging' IIhOlI (; 11)(' Ills!· of April IllY <,ggs whicil ])1'0<111('1' t It(' 
first· gpl1l'I'ntion in nb01lt. 4;) tlllYS, 'l'ow:ll:d Illt't'llt\ of ;ruly ntilll\s of 
til(' s'('('ol](1 gl'II('I'lItioll 111'(\ o\'iriositing, '1'ltr third gl'lll'l'lliion, whieh 
tlt,y{'lops Y(';'~' mpidly, is tlte 0'11(\ tllnl', ntll\('ks milIum h('llllS still 011 
t h(' vinCi;, At t Itt' (Ind or AllgllS!; tlIPIiJ's(; 1111'\':10 or the fOlll'th g('IlPI':Itioll 
/\lny he ohs{'I'Y(,(1. Tltis g('IlNuliol\ (\t,\,(,lopsIllOl't' slowly, so !nlt' PUPi\(l 
fin' PI'(';';PllL in till' Iltiddln or O('{OhPI', Thr lift h g<'IH\J'ntioll IIPPNII'S 
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from late in Noycmber until Jnmlnl'Y, and tIl(' sixlllnhouL th(, Iflst of 
April. The writers find t.hllt tilp g<'lH'I'n{iOlH; in Cnlifol'nilL ('ol'I'('spond 
quite closely to those giWll nbow, ex('('pting thnt th('I'(' is a YHl'intioll 
due to changes in dimnti(' ('onditions Jl'orn yenr to yeur, Some ;-"('lIrs 
only fiye gen<'rntions orcUf', 

Speaking of Callo8obl'llCli1l8 1)(1(('ulatIl8, Irn<1e ({)If) lind Slm horn (84) 
sax that it hns s('Ycn g(,IlNntiolls with tIl(' ('iglrth pUI'L;I.\' d('Y(\lop('d ill 
Okinhollln, W"nde (Do, pp, 7~-8) giY(,R th(' gl'lI(,I'Htiolls tiS follows: 

May 3, .1!HR, adults \I'('!'t' pl:~(,l'd with ('O\l'Jll'tlS [Lild nllo\l'l'd io (JYipOHit. 
JUIIC 7, adults of first gPIIPmtioli l'lIlerging-, 
July 11, adults of second gPIll'rntio/l ('1I1erging-. 
August 15, adults of third !!pncl'IltiUIl l'lllerging-, 
ScptC'll1bC'r lO, aduHK of fOlll'th gPIIl'l'Ilt ion pWl'rging, 
October 24, adII Its of the fifth gC'.IlPJ'ujjoll l'IIlPI').(ilig. 
Jal1llur.Y 1ij, 1OJ 0, ndults of sixt h gl'lIl'mt:ioJl l'JllPl'!.(iIl/!, 
1\1al'{'h 1fl, adults of sC'n'nth gPIl('l'tItioll ('Illl'l'gill~. 
May 25, adults of l'ighth g('Jl('mtioll 1'1Il('rging, 

In Cniifomln, th(' wl'ilel'f; IrIlVl' ohs('I'\"('d six gpll('rntiolls of ('(/{{()80­

br1lchuI'I 'In([C1llatu8 in SOIllP\'(,lll'S illld S(,\'l'1l ill O"thPI'S, Six gPlll'I'Hliom; 
werc obRerved <l1I1'ing n yelil' (HH!) 20) uS follows rmlll t'gi,., <i('po:,;jtl'd 
.JUllC 7: 

July 7, adults of til(' first g('JI<'l'Iltioll o\'ip()si!ing, 
Augllst 11, udults of the' s('('oIHI gPIlPl'Iltioll o\'i)l(I.~itillg, 
H(lpl('llliJl'r IS, adlllt;; of 111l' third gl'Jll'l'l1tion o\'ipnsitil1):!;. 
DN'l'JIIIJ('I' 21, udultK of tlw fOlll'th gl'IlPI'II(jOIl !i\,ipo;;itillg, 
May] H, adllits of tlll' fifth gP1l1' rat ion o\'iplJsiiill/!:• 
.July 0, Ildults of th(l sixth gl'Jll'J'llt/OJI o\'ipositing, 

The cmerg(,1H'(' of fI, hrood or \\'l'pyils of .-tea tllho8{'(" ide/{ olill'riu/{ or 
CaUosobruc/t:1l8 m(lcl/latus, nil til(' pl'og('Il~' Pl'OdUl'('d h,\- OIl(' ]lldl' or by 
one g('neration, Yflril's so 11111('11 ill t.ime tlla t ! hl' ('Ill'lips( ('IIl('l'ging 
indiyidunls mny produ(,e nllolh('l' gl'IH'1':1 non SOIlH' of whi('h will ('m('I'g~' 
bcfol'e the mOl'e slo\\'b' d('y{'ioping indiyidlillis of th(' (i1',,1 1111Y(' ('0111(' 

out, 'l'his val'iation hI 1'nt(' ·01' d(,Yl'loPlllPl1t. l11HI{'I' ([lIill' silllii:u' ('011­
dit,ions seclUs to hdp flRSlll'P tll(, pl'OpngnLion or (,\1(1 SP('C1t'R, If nil 
('mcl'gl'd i;ogdh01' til(',\' would 1)(' I('ss lik('I~r til filld food 1'01' til(' 1H'xl 
gcnerntion thull. if tlll'il' PIIlPI'g('IH'(' ('xl(Illll('d OYl'I' sl'Y('rnl w('('ks, Thi" 
giyCS th('\ sp('cips I1n nc!ynnlnf.W wh('11 thtl, (,1Ir1Y-('IIl('l'ging \\'('l,yils HI'(' 
not nhk to Ii.nd s('ells HlIitahlP fof' o"ipositioJl, 

SEASONAL ABUNDANCE 

'1'11(,1'(' is fl d('('i(lpd fwns011H1 Ylll'int,ioll in tll(' numhpl' of W('l'I'ils f01I11<1 

in nny iJlft'Rted iocniiLv, In \\':1l'eI101ls('S Ul(' ndlllt, w('(',ils Jlwk(' t"('i1' 
npp('nl'lUI('p dUl'ing nlld ilHlIIPliilll,ply foll()\\'ing 111(' fif'st. pl'o\ollgpd \\,IU'.IIl 
wcntiJ.el' In te ill the Willl(,I' 01' ('urly in til£' Rpt'illg, If not eht'{'kl't\ Uwy 
beeomc ninmdllnt in .hl1le 01' ('urly ill tll(' 811111111('1' ami (,ll1ltill1le S(I ,IS 

IOllg ns hl'ecditlg is not. limited h.\' '11I('k of food, t1('!\ SOIltl 1 II bUlld II 11(,(' is 
dpte1'lllin('d in pnl't by e\illlntp Hlld ill pUI'!i by til(' illl1Ollllt. or food In'Hi!­
nbie fol' tho 1n1TI[(', 

'l's('hel'lnnk (92) ]'('pol,t,('d thut II SIIIIlIl 1\111ll11('I' of ,.:lcantlwscelidcs 
obtect1J,1'I WPl'C l1oit'd in \'i(l11111l. in I IllX, 'J'ilf'I'(' \\'('1'(' 1l1()I'P ill J!l1 H lind 
there wus 1\, s(lTiolls inf('sfntioll in l!)2(), PO(Wl1o(' ((if)) 1'(,POI,[(,t! 

J 
thnt. 

this w(I('yil seemed. to be Jo('ul in it::; II (,tllekl', TIl('l'l' o\)s('I'VU ',ion>; Y(,IT 

well d('s!'I'ibe til(' S('IIS011ld nhullclm}('(' of this w('('"il. Jt bN'Olll(:" 
established in ol1e IoenliLy lIud spl'PHds lhl'I'dl'Olll, be('oll1ing a gl'pu [('I' 
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pest each year unlcss steps are tnken to prevent its develo.pment and 
spread, Fo.r this reaso.n the pro.ductio.n o.f its faYo.rite ho.st cro.P has 
been disco.ntinued o.ver grent nreas, 

SPREAD OF INFESTATIONS 

'rhe influence of seasonal Yn,riation in temperature nnc! humidity o.n 
the length o.f the life cycle is of mino.r importance ns co.mpared to its 
efl'ect o.n the dispersnl o.f the adults, the rute o.f o.vipo.sitio.n, the via­
bility o.f the eggs, nnd the mo.rtality o.f the weevils in nIl stnges. A 
temperature sufHciently low to. retard develo.pment o.f the weevils 
within the seeds is also. Io.W eno.ugh to. prevent the fligh t o.f ad tIl ts 0.1' to. 
restrict it to. a sho.rt time during the Wllrmest pnrt o.f the dny. Such 
Io.W tem1?eru,ttil'e CHuses the weevils to. lny vely few eggs, llUtny o.f 
which fllll to. hatch, nnd produces n high mo.rtality in every stage, 
Larso.n and Simmo.ns (54) showed that adults o.f Acct'nthoscelicies 
obtectu.s that emerged nfter long pC'rio.ds o.f Co.ld sto.ruge failed to pro.­
duce eggs, Also in this cOlll1('ctioll, the o.bservations o.f }\t[nrcucei (64) 
thut llluny udults and ]lllTae o.f A, obtect'u.s die owing to lo.W tempera­
ture, nnd o.nly n. fl'w of the first-emerging adults Iny eggs, lllnny o.f 
wliieh do. not hntch, cOlTespond to those of' thl' writers. 

SOURCES OF INFESTATION 

The co.nditions found in l\JercNl Co.unty in 1926 sho.W very well 
how the beans hcC'ome infested in the fields, Pructicnlly wo.rthless 
lots o.f benns in sto.rage 011 the fnrms were primm}" so.urces o.f infestn­
tio.n from whi('h weevils flew to. nellrby benn fields, Thnt yenr many 
of the curly bemls dropped, lellving a YCI}" light cro.P which ripened 
some 2 weeks {,tll'lier thun usun1. Just 1.1l('1l a seeond. crop set o.n the 
snme yines, and the enrly ben.ns wpre left until t110 later crop was 
harvested, lenyillg n.mple time 1'0.1' one generation o.f weevils to deye10p 
in them nnd itll'esli the Inte-set crop, Unused enrly snap benns were 
nlso lel't to 1'ip('n o.n the vines (fig, 25), These ellrly-mn.turillg benns, 
infested. from the primary so.urces, became impo.rtnnt secondary 
so.urces of illfestnt.ion so us to render it difficlllt to. lo.cnte the primm'}' 
so.urces, As a Trsult or the llrgleet o.f these almo.st worthless so.urces 
of early infestn.tio.n, most o.f the benlls o.f a In.rge s.ect.io.n itl 1[e1'ced 
und. StlUlislnus Counties heC'Hl11e weevily in the field, 

In publiC' "\\"tll'(,hOUSN, tlll' prineipnl SOll1'('es o.f infestation arc lo.ts 
of unfumigu t('d hl'lllls thOllgh t to be in ]}(lrt'eet co.ndition, lo.ts of benns 
kno.wn to he w('evily .1'01' whidl there is 110 sale, rnin-dn.mnged benns, 
benn scre('nillgs, nnd spilt belUls, Benns in the crn.cks o.f the floo.r 
Ilncl in the hetln ('leaners may nlso beco.me impo.rtant sources o.f 
inf estaliioIl, 

On the ffll'1Il t11('mnin SOlIl'('('S of infpstntion nrc left-over serd beans, 
01' u. frw pounds of IWflns I(lft ill the Jwun plunt('r, und brHJ1s that 
remnill in the helln strn.w, togpt.hPl' with smull lots of bemls kept 0.1' 

pu]'('hnsed fOL' home use, Bell1ls left, in the thrL'shitlg machines seldom 
beco.me heavily infpsted, \)ut; the)' S('I've liS It llleltnS by whi(,h a few 
weeyils Cill1 enrr)' OY('I' from 0110 gl'lWI'U.tioll t.o Ilno.thel' until they cnn 
find Jllllturing herllls, The bl'nn- nnd pen-stlrn.w stll('ks (52) 1l1ny be­
co.me iml)(JI'tnn t ('ell INS of infl'st.n tion, 1)('('nllSo mnny beans nnd pens 
arc left in the st 1'1\ \\' 1;0 s('rv«' us l\. bl'Pl'dillg plaee for w('evils, sometimes 
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for 2 or 3 yeu,rs (fig. 26). Infestations occur because tbe farmers I1l1d 
the warehouse men do not realize the importance of smull sources of 
infestation. 

Small lots of beans mu.y produce 11 grcnt number of weevils. One 
such lot of 419 Improved Golden wu,x beans, left-over seed, Was found 
in August of the first year to contuin 4,230 emergence holes, 19 in 
1 bean, and only 7 beans were sound. Another such lot left in a cigar 
box in a garage until after harvest time in the fuIl consisted of about 

FIGt'ItE 25.-Ellrly SUllJl beuns lott In Lhe gnrden oCten serve liS breedIng places Cor weevils which inCest 
the next crop. 

one-third of a I5-cent package of brown Kentucky Wondet, (155 
bellis) and 95 Scarlet Runner beans (fig. 27). ~rhe Kontucky Wonder 
beans had 1,546 emergence holes nnd the Scarlet Runners 2,006 
holes, 01' 3,552 in all, and there werc still lh'illg weevils contuined in 
them. Thh:ty-thrcc weevils lind emerged from each of thl'ee of the 
Scarlet Runner belUls. Such smltll Jots 01' benns, and sometimes 
larger lots, are put nway in the spring Itnd fOl'gottcn unt,il weevils 
are noticed. A l1inkel's worth of beans saved muy cause many 
dollars worth of dumngo to tL growing crop. 
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Fila'"" 211.-Rt:wk of cowpea 81m,,' in which wce"il~ hred for 2 yenrs. It WIIS kept for bcddinJ:: for horsc3, 
hilL proved ('\pcn~lve h('(lding us it. Guu~e<l hell\'~' infeslutions in nearby fields with resulting heavy 
lOSH'S . 

. 
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Pmt.:lu-: 27 .....,...L(!{L-on~r Sl'l'd lJ1lckt'ls ue lJenlJssucll u.s rrequeutly IICCOIllC- Infested with wcovils unu cOllsH· 
Lute illlilortuut sources of iufCslutiou for Lho growiug crop. 
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An interesting lot was !L slLluple that showed 34 wee\'iL holes, several 
beans having windows from which the ·weevils had not emerged, 
numerous adult living weevils, nnd !L great number of eggs, nt time of 
delivery to the warehouse, A visit to the gl'ower of this lot of benns 
revenled the following: The grower lmew his beans WCI'C vOl'y wecvily, 
had grown only 3 aeres of benns and those on lnnd on which benns 
had never grown before, hud no bean stmw, nnd no OthOl' b(,(U1S were 
grown within 2 miles of his plnc(\, But when questioned fUI'thel' he 
remembered thut he l1ud a smull quuntity (n,bout 2 pounds) of seed 
left after planting, Fpon cxnminntion of tlJ('se benns, which hnd been 
left in a bucket and hung U1HI('l' !L sh('d, they were found to be very 
heavily infestcd, These few seeds had s('rv('d as n, breeding plnce for 
one 01' more generntivns of weevils which hnd. in/'('st('d his growing 
crop, Before the writers' visit this gl'owm' lind thought thnt hean 
weevils lived either in the gl'OlInd or on we('ds, 

Such lots of bAnns flll'nh,h the chip/, ROUI'C(\ of infc'stntioll tn gl'Owing 
crops, 

A lmowledge of the rate and time of the displ~rsnl of weevilR from 
sources of infestation is importn.nt to wl1rehouscmen liS w('lll1s to benn 
growers, ,Yeevils emerging dlll'ing cold weathcI'1l111stfind b(,lIns upon 
which to oviposit 01' else die withollt l'('producillg. ] f YCl'y few emerge 
in winter ancll1111llY during the ripNling s('nson, the fow emerging in 
winter cun oviposit on the beans from \"hich they omel'ged, wlwrons 
the mnny emerging late in tho sumnw]' can infcst nil ])enrb~T growing
beun crops, 

'fhe writers (ii1) l1111cle un mqJel'imcnt using Red Kidney berrns which 
they infested with ./lcantho8celirie8 obtechls (In<l blllek('ye cowpens 
which thcy infested with Call080brllcl!U8 7naCllZatu8, to It'ill'n the rate 
und amount of emergence of weevils in storngo, the time of their dis­
pCl'srrl in sonreh of ne\\" benus, and the d lImtion of infestntions on furllls 
in southerll California, 

On 1\fu.y 16, 1923, 50 adults or .tlcantho8celidN! obtect1l8 were pluced in 
an ordinary bean Slick eontnining 87 pounds of choice l'ee1el1lwd Rod 
Kidney belU1s. The bng WilS plnced 011 a, tuhle inside of n n ins('ct cilge 
8 by 6 feet and 6 feet high with n.nal't'Ow dOOl' in ono end, 'rhe tZ)P 
wus covcred with muslin, An IS-inch strip of 16-111(':;h wire sCI'('on 
was placed around the entil'C upp('r pnrt of the cngc, Hnotlwr lS-inch 
strip around the cntire lower pnl't, nnd 11, 3S-illch strip of muslin plucNI 
around the middle of the enge, nllowing nn inch to Inp OWl' the uppe]' 
nnd lower wire stl'ips, completed tIle con·ring. 'fhe s(,I'('on wire nlld 
cloth were fastened securely with e1(>nts nt the edg('s, 'rhe clOOl' wns 
covered with screen wire, This cage wns in tencl('d to furnish condi­
tions similn.r to those in many outbuildings nnd sheds in which I('ft­
over bags of boans nrc stol'Od in Cnlifol'llin, The outdooL' t('mpemture 
wns recorded in a s(~J'('elwd inRPcttll'Y ndjoining the cn~e on tbe sout.h 
side, During the summCl' n. pi('('e of composition wnhbOlll'c1 wns lnid 
over the snek, but later It window snsh with glnsR WIIS put oV('1' it to 
keep off the min, 

On July 13, 1923,25 pail'S of (fallo80brudl1lB 'lI1.aculattu; were plnccd 
in another bean saek contninillg fi9 pounds of ehoiec l'('c1enncd hlnck­
eye cowpens, Th,is bng WtlS pluced 011 the snl11e table ill the enge with 
the bag of Red Kidney beans, 

http:importn.nt
http:COWl'.lM


58 'l'I~('H~ICAf, Bt'LLE'rI~ ri!)~, e, s. nF.l'T, OF' ,\(mWUUprnI'l 

Throughout the cxperiment thc wcl'vils \\'('1'0 countl'd liS they wCI'e 
caught Illld WNC l'C'C'ordN\ dnily JoJ' thC'. lJ10st purL Tltn dllte or (,IlP­
ture in<ii('ntC's the time of dispC'I'sltl fl'om thc sll(,ks, not the !tetunl dllte 
of cmergCIl(,c. 

On .July 13, 1923, the first ins('cts of bl'Ood ] of J:\canthoscelides 
obtectus, 42 wcc\'ils, \\'(,I'C caught in the ('ngl'. Pru('ti('nlly 2 months of 
summcr WCllUH'1' bud elllpscd bnt,w('cll the introduction of the weevils 
and the n.ppl'fu'nnee of the first brood in the cngt', fully 2 weeks longer 
tllnn fl. normul ('ompIPte ry('Jn bpgilJlling ]ntc in ~Jny, Of thc 402 
ndults r(l('orcit'd from this bl'Ood, 1i9 wpm cnugllt during the 5-dn,y 
p('riod ,JlJly ] 3 to ] 7. Durillg the JlPxt sucr('rdiJlg 5-dny prriods ] 19, 
s:~, nnd IS \\'(\I'e (,flught, J W:1S ('nugItt 011 August 2 nnd 1 on August 9. 

The slllull numbeL' of wpcyils rt'('orded in this l)l'ood nnd the timc 
l'cquircd 1'01' t1l('il' dcvp\opmpnt wpr(~ surprising wll('l1 ('omplllwl with 
the usunl reflldls frolll the study of pail'S in vinls, The difl'('I'{'I1l'e in 
time nlld 11 U III \)('1' of pl'O~(\ny R('('Il1S due to the fnct thnt the \WHIIR used 
WPI'O old nlld wry dry, ;\s Lipmun (00) und. Hendl('e (87) have 
shown, the first-stngo lnr'vne find diffi.('ulty ill sUl'viving 1n V(H'Y dry 
benllfl lind tlwil' dovdopnwntul lWl'iod is It'lIgthened thel'cin,Lnt('r 
broods profited by moisture nbsorbed in the beans, which softened 
tlwIn !lnd hnst('n(:d the devploplll(,llt of the \\'p('vils, ,Tust why mois­
ture is nbsodwd by bl'llehid-illfestcd seN\s is not understood lInl('ss it 
mily be thut penetrntioll of the s('(\d (,Oll,ts pNmits the cotyledolls to 
nbsol'b moisture'. Possibly somc suhstnnce introdu('('(! into the seeds 
by the Iii rVHe stim uln t('s t!;is n bsorption , 01' it mil)' be due to the smltll 
ninount of wut('l' pro<\u(,Nl by the l11('tn,boliflll1 of the larvn. 

Th(' ndults lllllY hn.\'e l'('mnined within the hH~ sevprnl tlnys before 
mnking tli('il' wn\r 011 t into tho rnge, ProhnhlY mHny o( the first 
hrood rt'lllnin('d in the hug, Iot, lIntil the heiLlls were iteoyily infested 
tlwy fUl'J1isll('d it suitn.ble brN'ding phH'e, and the weevils did not llped 
to S(,HlTh for oUI('r s('('ds. 

'1'.11('. s('('ond \)I'()()d \\,:IS first noted n.hou t the ('nge on AlI~'1ISt 14, 8 
we('vils l)('ing l'N'ol'lh'd j 1:3 nnd 20 were rcc'ordt'd < (hIring till' ncxt 2 
liuys,l'I.'spc('tiy(,jy. During the Ill'xt tin'(\(} 5-dny pPl'iods the lIurnil('I'S 
('n.ugllt wCl'e 247, 1 Hi, nnd 1,282, ],f'R]lf'ctiYf'ly, Ln,tel' pt'l'iods showed 
n. d('('idpd dl'(,I'(,HSC in the 11\11111>('1' of wc('yils found, ulltil only 26 
\vPt'yils W("re ('mIght front Spph'mi>el' 15 to S('ptel1lbl'I' 20 l1nd only 15 
(hI ring till.' lI(lxt 4: days, This 1>mo(l (,l'quil'Nl on1.,' 1 JllOII til fol' the 
dC'yC'loPlIH'1I t of the firRt nduIts; :~,501 ndults WCI,'(\ l'c('ol'(lpd fl'om this 
brood. 

Appnl'PII t,ly the third brood of .fIca Iltho8celides obtectus bpgnn its 
I1igltL Oil Septembcr' 2:i, n/)otlL (; WPCkR lnt(,l" thlln the S(l('Ol\(\ brood, 
Ilnd 13 nclults W(,I'(' ]'('('ol'c\pd. Oil su('cpeding ii-day )('rioC\s 7Ui, 4,274, 
l,i23, 4,242, 2,O:i3, 1,21Hl, ,:),010, :ll1d 247 WN'\'ils w('m recorded. At 
the limp lh(' f1ighLol' this hl'()od was nt its penk it. ('old, sLorlll,Y period 
oC(,ll/'/'{'d l'ollowrd by wll!'m{'!' wcuthel'. This is dil'{'ctiy )'eflpct('(l by 
the ('ni,eh of w('('\'ils. Oth('r pl'I'iods of low tl'11I perature were l'('f1e<"tcu 
by tllC ('II kit of w('(',riJs du ring the ]11 tt.t'I· pnrL oJ O('/;obel' nnd twice 
in D('('cmht'l', 

Th('. fourth brood b('gflll iLs flight; on November 5) or (j weeks Inter 
than the third. The flight, of thifl brood, like thut; of the third) shows 
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n, direet, relationship between the pl'eYH.iling" tt'1Il1)(,l'n hI 1'(' and the 
number of weeyils (,Ilught. 

Overlapping, gencJ'U.tions pl'cvented n, complete' brenk in the catch 
of insccts both nt the bcginning 11l1d at tbc laUN cnd of this nne! In t('1' 

brood flights, The cmergence of later bl'oods .is elosPly eOlTelatcd 
with the t('mpcl'n tllJ'C, but because of the gn.'1\ t ]1lllllbN of w('t,\'ils 
deYcloping within the belms nnd the' hent th1ls g('ncrlli('d, the fOlll'th 
brood W!lS ablc to n. grcnt extcl1 t to 0\'('1'C011le thc unf:worn hie low 
tempeI'll ture prcyniling outside of the bng, LnrsOTl nnd Simmons 
(54) showed thn t w('('\,ils of ('ailosobruch1l8 m(lC1,/latll,~ in n, hug W('I'(' 

capable of 1'Ilising the tc'mp('l'n,tu1'c in the hng :35° E, nbove lhe SlIl'­
l'ounding temp('rn lure, Thc ilight of the n<hrl ts, hO\\,('\,PI.', wns 1I10l'e 
directly eOl're\u.Lcd with the outside temp('rntlll'e, the w('('"ils Je:lYing 
the bflg only during the Wnl'lll pHrt of the tiny, nnt!. the gre:ltC'st l1l111l­

bel'S l('tlying dul'i.ng tIle wflrmest dnys, During 5-dflY p(,l'iods lwgin­
ning NOY('lllIH'r 8, the following lHllnbel's of ndlllts wel'c ruptul'cd: 
947, 1,70R, 3,442, R,390, 5,3111, 5,2R4, 1,49:3, 1,014, 4,179, find t575, 
milking n, total of 32,3flB fOI.' the brood, 

The fifth brood nppnl'{'Iltly 1'('quil'cd nbout 50 dnys for dcy('lopmclll, 
us the flight bcgnn flhout De(,(,lllh('I' 27, OwiJ1g to thc smnJlel' 1111111­
bel' of wC('yiIs d('v('loping thcy Hnd till' 11('Xt. brood WNC unublc to k('cp 
nn optimum ielllpcl'utmc within the hug nnd W('I'C thel'l'fol'c 1'(,1,ul'(l('d 
in their deVl'lopt1l(,llt to such nil extent. that it is impossible tu (\e1,(,1'­
IniJlC whl'n this hl'Ood ('11(I('d :1IIt! HJlothel' hpg:m, The sCHrcity of 
suitnhlp fond cnllsed the hrood to dip 0111, ('olllpl('tely, :tlld tIl(' Inst, 
wep\,il of pl'Obnhly (,he s('y('nth bl'Ood was ('uught on ,JlIl,\~ 5, ] 02 • .1. 
Althoullh thn l)('nns we're OIH~(,I'y('d during the' I'cst of the Sll111111(,I' 110 
11l01'(' Jiying w(,('yjJ", W('I'C found, 

A total of (iR,R1 fl w('eyils W('I'(' caught. Hnd l'('('ol'ded, l\lUllY W(,I'l' 

captul'('d on the Oll tside ofth(' (':tgr nflrl' th('y Jllld gOtH' t hl'o1lgh til(' 
16-111('sh S('I'(,('l1 wire, \\11il(' the \\,('('\,ils W(,l'e l'1lll'l'ging in s1lch gl'(,fl L 
numhel'S it WIlS impossible to det('l'lIlinc the exuct 1'atio of males mHI 
fCl11nles, hut thcimpressioll wns tllnt :Lgreutmnjority of those caught 
about tht' cnge werc femnl('s, ApPlll'ently the mnlN; 1'('nulined Hmong 
the bcnn5 in the bng, nnd th(' I('mnl('s, nfte!' mnting, flew out in SN1!'eh 
of otit('r l)(lllllS, 

At the ('nd o[ the experim(,ll t 1,460 c(' of d('ntl \\"('t'yils nncl 141~ 
01111('C'S of fl':1sS were sil'tNI from thC' h('I1lJS in the hag Hnd the orignnl 
87 pounds of henl1s hnd hl'C'n 1'C'c\u('ed to GO pounds, thl' loss in we'ight 
being 21 pounds, 01.' 24,1 pel'('('nt. '1'11c loss in ,\'('ight duc to'tl1(' 
w(,(,yi] infestn tion, ho\\,('y('l', will h(' shown to Ill' (,Y('ll gl'('nt('l' tlInn thn t 
bec'llUS(' many el1lNged ""ee,,iJs cl'ilwlrd ba('k into the ('IlH'I'g(,IlCC holC's 
and di('d, nnd others dil'{!. within the bCHIlS in \'uriOU5 stug('s, TI1('ir 
comhiuC'l1 wpights would lllntel'inlly re(\uC'e thl' rl'lllnilling (i(j pounds, 

A fuir estimat(', based on counts of eHlcl'g£m('e hOit>s,':llHl \\'C'l'\-ils 
that hnd l'etu]'Jlrd to the holes, cheeked hy tlte numbers itetuallv 
l'ecoYered in flight, would show that llboll t 250,000 weevils had 
mnturecl froln the ol'iginul inf('stn tion of 50, 

A n('wly harvested Red JGdn('y Iwnn will Sll pply food 1'01' 10 to 20 
or more wec\'ils within the b('un nt olle tinH', but ",IH'lt SllCCl'Ssi\'o 
generations nl'c forced to develop in the s:tll1e Iwans mllll)' of tho 
young lal'vno bol'O into tho holt'ci pn'\"iollsly oecupi('d and dio for luck 
of food, Consequently [O\\'CI' weevils 111'0 nble to breed in the slime 
bean if the larvae cnte!' at different times, 

http:dul'i.ng
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Although the wc('vils bm('dill~ in the bellns wom able io keep the 
temp('rntlll'C in the bn~ much above thn t of the surrounding tI,tmos­
phere, dispcrsul was dil,(,(,tly cOITe\ut('d with the outside t('mpcmturc, 
I<Jmcrgenco mny huve be(,n cheekcd It little by low tell1pcmtul'C, but 
the,flight,of the ins('ds awn,y from tho bng 'o( b('i\,IlS occurred only 
dllr~ng the \\'1\.1'111 P:II't o( the dny and wus ]}lucb 11101'0 Pl'ollounced 
dUl'lug the In.tcr dnys or It Wl1rlll spdl t;hnll dllI'ln~ the (,lIdy PUl't of the 
sume wnrm period. Towurd (,n'nin~ the w('cyi\!:; ill the ('uge would 
seek shelter about the sac'le On cold dnys pl'IlctienIly 110 weevils left 
tbe suck, 

Duily exnminn Lioll illtiicn,t('(1 thn t the origi II 11 I 25 pa irs of w('evils of 
Oallo8obru('/zu.'! IiWCllllltlls put into the cow()('as 011 .Tuly 13, 192:3, 
showed little ine1inu tion to s('n r('it fOl' n, Il(,W fiU pply of food ill which 
to breed. Onlyfi\'e sp('('imens, t.hl'ee mull'S :Inti two fClllnll's, w(,l'e 
found 011 the wu11s of the euge. The lust li\·ing adult o( the ol'iginlll 
25 pairs was Ilot('d Oil ;fuly' 27, 

Adults of the first brood \\'(,I'e:noted first 011 August 9, when one 
weevil wns found on the wall or tlle eng(', The penk of emergence of 
tbis broo<l o('cul'l'pd l)('t\\'('('11 August 20 nnd 25, During this time 
npproxilll:1 tply 1 ,GOO wecvils wpre ('aught in the (,lIgc. PI'!I.cticuIly nil 
of the w('('\'ils of this brood l'('mnilH'd inside of the (,lIge bccuuse the 
majol'ity of thc'lll wpro too large to go through the int('l'sticl'~ 0[' thp 
16-mpsh S(,I'N'II, .\ppnr('IIt.1~·:L lnl'ge pUI'L of the [pmall's of the fil'Sl 
brood luid eggs be,rol'l' lP:l\'ing til(' inf('stpd btlg of s('p<ls in s(,l1l'('h of 
now mlltpl'inl. 

The dnily ('fitch or \\"(,p\'ils b('('un\{\ 5mn\1(,I' and Slllull('1' until, on 
S('ptemh('J' f'l, only 1!5 W('I'(', t:t1~('n. Aftf\I' thnt dnte the 11 11 I11bl'I'S ngnin 
Iwgan to ill('I'eHs(', indiCt] tillg 01:1 t It sN'ond brood WIIS ('nwl'gillg, 
The Jlight ppak of tho sP('ond brood wns J'P:l('\tNI bct\\'('('11 fieptcmbpl' 
]8 nnd Octobcr 2, During this ()(,I'iod i)4,138 wpoyils \\'('1'0 recol'ded; 
1,528, bcin~ small ('lIougll to go thl'Ough the S(,I'PPIl wil'P, WPI'(} caught 
on the outside of the ('ng('. E~gs tiistl'ibuied 011 ripcning pods in tlH' 
garden lJ(\i1l'by illciienl('(1. thnt It Inr~e J1ulnhpl' of wCl'vils had ('s('.nped, 

The third brood of 'w('cyils npppnr('(\ to l'l'u('h its maximum dUl'ing 
the lnHpl' pn.l't of Odol}('I'. Tho wC(wiif; of this brood were llotiecnbly 
smallcl' thun those of the ('ill'liel' bl'oo(\s, ('olls('([u('ntly 11, lnl'gcl' per­
contnge of tll(,tn ('s(,I1()('d thl'ou!-(h thnSCI'l'C'll wil'e of the enge. 

Aftel' tite thil'd brood UI('I'(', WfiS such nil o\T('I'lapping of bl'oods that 
it wns impo~sihle to sny to whnt I)l'ood tlte ('m('l'gin~ w('('vils belonged, 
but Cl11PI'gPlll'e ('ontinued ull wintl'l', the lnst w('('vil being en.ught; on 
)In.reh 14, ] 024, '1'i1o (i!) pOlll1(ls of blnek(\ye ('OW()(,I1S pl'od uc('d :.HiX,OOO 
adult \\'('evils (fig, 2X) \\'hi('h I'('du('('d the \\'(,jght of the ('OW(>(':1S 62 
pereent. 

OPPORTUNITY I~OR DISPERSAL 

The length of lirp of tho ndult\\'('('yils nH('!' cml'l'g('IH'P, Yflrics con­
siderablv, This YHl'intion is eOl'l'plntcd pl'ineipnlly with tempcl'aturl' 
nncllnlllliclity (p, 4n), but lllHlpl.' silllilnr ('onditions sOllie wcevils livc 
much longPl" tllllll ot\l('l'S, )lnItU'I' ((j,1) snys adults of AC(Lllthos('pZiC/ps 
()btectw~ lin: 10 to 12 day~. ~tal'('l1('('i (fi4) S:I,\'S Uwy live 10 dnys ill 
hot months, 20 dnys in (,tlol!'1' IlIOl.llils, nlld may liYl1 2 01' :3 months 
dUl'ing the wintel'. \Vitbouli liquid food, the writers hu.ve never found 
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them lidng long('l' thnll 81 days, but with food one weeviL lived 141 
days and nnothel' l7() dnys. . 

The length of life of tho nd ul t ('allOMbl''Uchu,s 7nac1llatus n fter emer­
gence is giv(,11 by "ill'ious fluthors liS from .5 to ] 9 c1uys. Tho writers 
have found thntllndC'I' diO'C'r(,lIt climntie (,OIlditiollS it lins from 1 to 
50 dnys without food unci ns much ns 88 dnys with food. 

Bec:ause of the danger of inju ry to lllfl Lu ring bC'an ('rops Ow wriLcrs 
have thought it 1lnwise to lih('l'llte mnrkcd wc('vils in the ficLd in order 
to try to dckJ'llIine t1H'il' ]('nf.':th of lifo or tho distm]('o thc.v would fly. 
OpPol'tunith's hnvo O('(,l1rl'cd: hOW(,VC'I', 1'01' mnking obscl'Yntions along 
thcse 1incs. Aholl t ih(\ h;t of .AllgUSt 1924, while bc:m fi(·lds in Chino, 
Cfllif., \\,('1'0 hcillginsp('('{('d (6;]), n }l('flvy infpstfltion of AcantILOsceli'(/f's 
()btectll,~ wns I'ound hI til(' ('!ll'ly-pl:1l1 tC'd p:ut of' fin isolfl t('d lwnn fi('ld 

Jo'lIr,"JU; :!"i . . \ 'm~poulld hal-:" o(llh1C'kl'~(' t'oWII('a:-. that :-01Jj'PUrlN1/1JI in(~l:-;tation thnt. im:rctlscu (rom 50 to 
ali'.II(JI)WC!'\·i1~ llNWCCU Jul; HUI Lhl' following '>llIrch. 

in which h(,lIl1s had h('('1\ plnn h'd on sll(,l'('ssiy(\ tin t('s for scn·ml w('('ks. 
Aft('L' inRpcct.illg th(' 1 nl1(,Hr('st sUlTounding flll'ms the only souree of 
in [estn (iolt wns found t'o he h('uns hi It pile of b<'tlll straw in n barn on 
tll(\ Jarm w11('1'(' tho lWiIl!s W(,I'C gmwillg'. This stl'nw wus fumigntcd 
on AUf.':llSt, 20, At that tilll(' wc(\yils '\'('J'(' wry fllnllldnnt; in the field. 
A ipw'minu tN;' s('fl1'ch w01l1d ho sllffici('/1 t t.o iind s(,Y('l'n.L wccvils OYi­
positing, l'x(,llvating hoks in which to oyipm~it, or at rcst on the beau 
plflnts, Thirt('('n days In (.el', 011 Ht'pil'mbcr 2, long nnd ('urdul sCtlrch 
wns I'c((l1i1'(,([ b('1'ol'(' n single w('('yil was JOUJl(1. This wcovil, which was 
pr('paring nn op(,lling in the pod ill which. to oviposit) eOlltniol'd only 
f0111' cggs. Enrli('I' ('x:uninntions hod. shown thn.t w('cvils prcpllring to 
()vi posi t COIl {uin('d front 1 0 to 25 or lllOre t'ggs. l{('peat('d obscrvations 
had shown 1hll.t only Slllull numbel's of l'ggs nl'C usually lnid town,rcl tho 
end of the we('vil'::; lif(" This S('('I1lS to ilHlit'Ht(' thut the 011(,' weevil 
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found in t,hc ficld 13 duys nftcl' thc fumigation of thc source of infcs­
tation wus well tOWIII'd the cnd of its lifc. Underlahol':l tory eOllditiol1S 
lit thllt; time ofyctll'wpedls somctimes lived 15 to 19 days: Sinec the 
weeyils habitunlly l'clllllin on suituhle bcan plants, the extreme scarcity 
of weevils in thc firld secms to indkll te tha t most; of them had died 
in the 13 duys aftrr the sour('r of inf('stntion hnd hr(,l1 l'cmoved, l111d 

this ('ondusion WtlS sUPP<?l'ted by the rcstllts of inspcctions of the lute 
bcnns when ('omplITed wlth t.hose of t.hc early bClll1S from the snnH' 
field (52).

In the Illbo1'l1tol'Y plot in Alhll.J1lhrll, s('Y('rnl mil('s from h('nn fi('lds, 
obsCl'vn tions were mnd(' liS tks(,l'ihrc\ i11l111 ('nl'li('1' PIlPl'I' (48) in un rfl'Ol't 
to cI(,i,ermine wht'th('1' 01' not w('e\'ils lib(,l'nt('d nt plnnting time or 
(,lIl'1icr would live long ('nough tiO infest MIl' gl'Owing ('I'Oj>' Difl'Nent 
plun Lingos of IH'U!lS, w('(',~ly IUld el~nn, vohm tl'('I' lWltns, and w('('vily 
bcans l(,ft standmg nil wmiN fUl1llshcc\ II. woncl('rflll oPPOI'tllnity for 
the sprcad of w('('yils into the neW el'Op, if it w('l'e possible fOl' such a· 
thing' to o(,(,lII' in this mann('r. The weevily b('lllls tIliI.t had h('('n 
standing nIl wiIlt('l' W(,I'l'. plowNI unciPI' on April 10, btlt w('('vily l)('nns 
were pliln tNt n t illt('l'Ylds liS Inte IlS l\lny 25. The growing beans were 
('arefully watdl(,cl for the PI'CSCl1('e of we(".-jls or wcevil injury, Some 
b(,UllS w('I'e ripe h~r the middle of July, but no w('evil work had h('('11 
ObS('I.....('d, ilnd ]1\ [.('1' ohs('l'yations bore 011 t the fn.et that no we('yil 
injlllY ]Ulll oe('u 1'1\'(\' 

B(,'lIn slunplps Wl'I'<' ('oll('ctNI nt llUJ'\'('st tint(' for s('Y('rnl Y('III·S. 
Afh'r tll(,s(' s:nnpl('s had b(,(,11 ('xmninNI, illspeet.ons weI'(' llluc\e ()[ tIlt' 
fn I'IIlS !lilt t, pJ'odu('cd w(I(lyily 1)(,l1n8 IlR \\'('11 ns fllrllls lH'lll' them. It wus 
f01Jlld thnt sOUJ'('('S of inf('stn.(,ioll sll('h us lots of W/"('yily bPllllS nhout 
the olitbuihliJlgS, OJ' Wt'('yily hpUllS ill hPllll-sfl'llw ,,((l('ks hnd I)('('n kept 
un tillnte in the S11111J1l('1' wi thin flying dis[.un('(', of the mil (uring bCHlIS. 
Tn no (,IISC W('I'(\ the \\'ri ('I'S (l1>le to find Uw t tlte ('rop wus w('cyily itS n. 
rNndtofwecyils whi('lt'hnd (,S(,Hj)('(\ from It sotJ1'('e of infcstntion thnt had 
bC('JI elimillll ted mOl'e thlln :t mon th h('fo!'e the eurlicst hNUlS wcrn 
1'(·ncly to hlll'Y(,st. Ji'requ('ntly it wns found that the s01lr('(' of infes­
tntion hud h('('n elinrinut('d ahout the time the curliest benns wpre 
l'lpemng. 1{ore oHpll the S01ll'ce l'PlllniIlI.'d un til the inspectjon nfter 
hnrycst. This indicll t('s tbn t 11('i ther Aca.nthoscelides obtect'1ls nor 
('allosob7'1Ic/W8 1naCulat1l8 liy(' long in the field. These inspeetions 
fllso show('d that most of (h(' infested [il'lds were less thnn one-fourth 
of n mile from the SOll1'('e of infestation Imd thlit yery f('w were 11101'e 
thn.1l 1 mile from tbe SOUl'(,C of infestntion. 

CORRELA'I'ION OF :MARKE'I' CONDITIONS AND INFESTATION 

In difl'{'l'en t loclIlities weevil infestntion bns been 1lI1l('h worse in 
some yenl's tlwn dm'ing the yenl'::; pl'('ceding 01' sll('('ceding. The 
writers were the first to lIote n. correlation between poor 1111tl'kct con­
ditions nnd helwy \\,(,pyi1 infestlLtions, The years 1918 nud 1926 are 
('xamples of such Y(,Hl'S in portiolls of California. 

During 1917, inflll('ll('ed by war-time ('ouditions, nn ex('cptionn.lly 
)n.1'ge nCl'eHg'e of b('ulls \vHS plunted, null n. good crop wa.s hnl'vestcd; 
bu t the high pri('es pl'(I,'n iling and fnyorn hk shipping ('ondi tions led 
to the importation of fOl'pign-growll benns sutneil'nt to supply AI1)('ri­
('nn l1e('(ls, 1l'Il,ving Inl'gf~ <jun.ntitil's of native-grown benns unl1\l\.'J'keted 
to be hcld OYC1' in wHrehouses Hnd on rn.nches, Thcse benns in storage 
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in 1918 bccumc wcevily lI,nel cH,lIsed cxtcnsivc infl'statioll of the (')'ops 
g),owing nearby nnd of the new ben,ns ('olllillg in, 

In 1926 em-tnin bellll-growing scctions of CalifOl'lli:l. pX/H'l'iPII('('d 
hClLvy inf('stu.tions, perhnps the .hetl,\'i('st (W('I' knoWII, dil'('('t.ly ('01'­

rclatcd with pr('('cdillg 11111l'lcet ('onditions, DUl'illg th(\ fu/I of 1925 
the mlLrkct opcned n,t ()!~ (,CIltS ]lCI' pound. 1'01' hlu('kl'ye ('O\\"P('HS, t,he 
prineipnl (']'op, and rose to (jl~ ('cn Ls, thcn f('11 I'll pid Iy to 4: ('('II t,s, 
At 4 ('('nts th('re wus vcry little buying, .As n, ('('suit of this III II.I'kl' Ii 
('ollditioll sOllie fn.I'II1('r5 hllying only small lots of IWHns stol'('cl tholll 
Ilt home to fl,\'oid WIU'l'hOlISC ehuTgl's IIlId hl'lli tlH'1ll (1\'PI', fl'(lqU('lItiy 
for' n, total loss, vVhl'n w('('vils :1.1'"('. kllown to O(,(,UI' in n, IO(,lllity it is 
n('.\'('I' 8l1ft\ to hold On'I' lots of Iwnlls without fUllligllling th('lil lind 
l'xlllllining th('1lJ Oftil'll for r('inf('slntion;;, In ~rt'I'('('d County the 
WI'.il('I'S lIIade l'xflnlillll,tions of the 1 !l2(i (,I'OPS flS tiH'Y WP)'(\ elplin'I'l'd 
to til(' \\'nn'i1.fHlsC·S, nlld tho f:u'nls \\"P('(\ \'isitpd on whit'h the III()I'C 
h('!t\'ily inl'l'~,tl'd lots W('I'(\ gl'OWII, On I:i of UIOS(' fal'llIs, wide'l", 
SC'ltttl'I'('d. thl'Oughouf. fht' la'lIll-gl'owing s('('lion, inft'sll'd 1H'lIns ill 
stol'ngl' W(,I'(1 found. in lots (,Hnging fl'OIll :iii Sll<'ks down jo I qUlll'j" 
1'('PI'('sPllting I\, (otnl of Ithout 17S siI('ks of 00 /HJUlllls ('lIeh, 1111 11('II.ril,Y 
illfC'st('d wil h wcpdls; mill t.hl'sl',\\·PI'P lo(':It('1I 1)I'(,III1S(' of till'infl'stn­
Uon fOllnd in til(' 11('\\' ('I'OP, SOliI(' of !llt'sn W('),(' inl'l'st('d with ('(/l­
l(),wilU'lich liN 'l/W(,lIllill/.~ flS w('l1 :IS .i1(·lInlh()sl'l'lid(',~ (lM('('llI,~, liS bot h 
Sl){'ci('s fl'('qupntl,Y infl'sti t.h(' Salll(' loti of IWllns, Two Jots, ('ontninillg 
25 lind. ao s:I('ks, \\'('1'(', tlisf.f'ibllfNlunl'lIllligu,j;(,cl to pOllltl',YIlIl'n, I\. fe'\\' 
bugs in n plllCl', lind so, inst-l'ud of the' ol'igin:lil:i SOUI'('('S of inr('stlllion, 
th('sl' \\'('1'(' now ao 01' mol'(', Ell('l1 hug C'olilei. hu.\'(', lii>e'l'lIt('(L s('\'('I'H.I 
hl,ln<!n'd th()u~;und. wl'('\'ils, 

CONTROL OF THE WEEVILS 

The'I'o m'(' two tlistin('t problems ill th('. ('out('ol of the' b('lIn w(,('dl 
nnd thc soutiWI'fl ('OW/Wit, w('('ril, one ill the wnr('holls(' WI1l'l'(' no food 
1'01' tho ndult is i/vn.ilable llnd unoth(,I' in the li('ld wh('1'(\ tiil('I'I' is food 
in tho fOl'1lI of WII,1,('1' unel. hOlJeydew, 

The /)I'('\'ious dig('lIgsion indi(,lltl's thn.t ('ontrol in 1,lw fit'lei is H('('OIll­

plishl'd h,\r tll(\ l'lilllinaLioll on ill(' furllls, ('nTly.in th(' growing S('Il,SOIl, 
of' nil dl'it'd IWllns, ('owpens, lind 1)('1\.1l SIIl'IIW tllnt S('I'\'('. llS hl'('l'ding 
pln('('s dUl'iug the SIII11I11('1' 01' C'l'op-gl'owing sC'nson, Jnft's/ntiol1s ill 
the IWllns nncl ('()W/WIIS may bl'. ('Iilllina(,('d by /)I'OPPI' fumigation of 
till'. ge('(ls, f('('(ling t.h('1ll to lin'sto('k, (JI' dpstl'Oying (.h('IIl, 1n tile' (,!lSC 

of s(I.'nw the only PI'Il,(,(.i('u.l wILy to l'lill/illl/le tll(\ \\'l'('dls is hy using it 
fol' I'ped,plowing it IlIIcll'}' fol' f('ltili7.('I', 01' bUl'Iling.it. 'l'his elPltn-up 
of bl'Pctiing pin.(·('s must be done tliol'Oughly nnd. l'lneiNltiy by ('\'('1',)'­

onn ill n. bl'n.n-h'1'owing eOllllllunit,V if slItisfuetory l'l'SlritS il'l'(\ to be 
obtnin('d, If dOlle in it (,:I.1'('I('gs lIIiUlII('1' without ('ol11pl('(1' (,OOJ)t'l'it­
Lion from nil, n, f('w souret's nlll)' bp. nl'gll'('Ll'd, lind ('no ugh \rl'('vils nIHy 
esen.po to inf('st Ull I'ntil'(I b('nfl-growing distl'iet, Fi('lds [1('111' \\,i\.l'('­

honse's ('[til be proL(>('t('d only by the l'lill1inu tion of infl'gtu.tions 1'1'0111 
thl'. s(;ol'('d s('('ds, 

Control ill t;iw warehouse dl'pends 011 ('llJ'eflll fUlCll'l'i'lju('I\(; exn.minn­
tioll of nil b(,f1ns storl'd thN('in, wiLh t'lnC'il'llt, fumigH.ti(Jn wlH'1l 1l('(,('S­

SIl,l',Y, The /loors lind ('I('lIning lIIut'iJinl'lymllst be kept 1'1'('(\ of bl't1I1S, 
n.nd genc[,ttl snnitflry methods must bl'. obsclTccl. 
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SUMMARY 

Acanthoscelides obtectus (Sn.y), the common b('t1n w('('\'il, and (lal­
losobl'uclws m(lc7.llalw:? (F',), til(' south(ll'n ('OWPPII, w('('\'il, III],\'(' b('('ol11(' 
widely distl'ibutrd. wh('1'0 l)(lllns 01' (,OWP(IIlR l1'1'e g-I'OWIl, '.I'lll'.\' \)I'('('d 
in many kinds of ]('g'Ull1inOllS 8(1('(ls, the d(,\,(llopll1('IlG from rinit-stnge 
lltrvne to adults tn,ldng pln.c{' enti1'(lly within tll(' s('('ds, 

'Neevily b('nns und. (,OWI>('IIS liT('· unfit 1'01' hUIllHn food, nnc\. if hndly 
infested th('y nre lInsuitll bl(' fOf' planting, Su('h s(ll'(l may bl' llH(ld. 1'(;]' 
food for cnttl(l, hogs, sill'(,p, lind pOllllry, Iwing wortli about 011(1­

fourth fiS much ns tlH'\' wOllld \)(1 if till'" W('f'(, not w('('\'ilv, ]Il SOnl(' 
benn-g1'owing districts thps(' w('('yils h;1 \'P Cllus(ld sueh il('Il\'Y !OSiWS 
that the growing or b(lnns hns had to b(' nbnnclolH'd, 

The ndultsarcsmnHnctiyebl,pt1l's thnt; oyiposit in Of' on l11nluf'ing 
pods in the fi('lcl, nncl on 01' n mong ell',Y sN'<is in storllgc, 'l'h(I~' ]iyeff'O III 

Idew days to It month OJ' /1101'P, <il'j)('lHlilJg; OlJ tllPipmp(,f'n tlf 1'(1 Itnd food 
supply, Al though tlH'Y d f'illk W:1 {.('I' nl1(1 liquid food hom 1.h(\ ]PflYC'S 
nnd oth(lr pnrts of thp plnnt, tlris is lIot ]l('('('SS:lI'Y fOl' th(' Pf'Odllction of 
YiuhIe eggs, Food 1\ nd d f'ink ill('I'Pl1S(, t h(' }C'ngl It of lifl' n n<l the lHlfllhpl' 
of ('ggs InitI, Aconlhog!',,/ ir/('8 oblectll.'! fNI Sllgill' Wfl 1('1.' j1YC'd Illl nY(lf'I1ge 
of 66,7 dnys, wh('J'('lls those withOlIL food ]jy('d nn llY(,I'nge of IG dnyi';, 
The Illlu,imuJll lH1J1I1)('1' oj' dnys of lif(' WIIS ll() f()f' n fpd w(lpyil und 2!3 
for one withont food Of' (lJ'ilik, \\'('('\'ils hnYin!! 1l<'('PSS to !';\\'('(It(lll('d 
wuteI'lnid all nYPf'Ilg(' of 115 ('ggs; tll()S(' wit.houl 'food Of' \\'111('f' nn :1\,('f'­
uge of 55,2 eggs, 

(Yallosobrllc/t11.8 mal'u/o/1IR wi Ih l1('('('ss 10 1I/1s\\'(,('(,(,I1('<1 WI1 {·Pf' EY(ld 
on fill IlY(lf'I1gc It bOlf I, ] 0 dn~'s long('f' Ill1d ):1 it! II hOlll, :10 P('f'('PIl It IllOf'(\. 
eggs thnn those 110t fN\. Sugill' \\'Htpf' ]m'],l'lIs('d lh(' kngth of' jif('l:~ 
to 27 dn,ys for difl'l'r(lll t gr01fps of w('('yils lind lJ1(,],(,IIS(,c\ 1Ir(' 1111 mbpl' of 
Pggs nbOll t 50 P('f'('('l1 t.. "\V('('yil pf'Obh'fIls jn Riof'lIgl' IlIId in the field 
flI'C quite di(l'(lJ'('llt, bC'C'lH1SI' in S(of'lIge tlr(,f'(I i!-i JlO possihility of th(l 
w(I(l\'il obtaining food or drink, IHI I, in t he (kid j lis n ble to gpt, llloistli f'p 
from the ](lnycs Hnd food from tlt(· hOJlPYcipW Of' RP('I'ptl011S nhout till' 
f.,'Towing- plnn Is, In will tPJ' .:\('(/ 11 l/t ()S('c/ irhs o/)tecillS l11n), li\,(' 49 dn.vs 
nnd (" 7n.(l('ulat1ls Ill' IOllg ns :1,1{ dn~'!-i, TIl(' fl'lrlnks 11S1I11I1,\' li\'p jl, dny 
OJ' so longer than tIl(' milks, '('lIP l)f'(lo"iposition lWl'iod is fl'om 1 dll~' 
in SllmnwI.' to 2G or JllOJ'P dllYS ill win!('/' 1'01' A, (llitC1'/1I8 Illld J'f'om 1(lsS 
than nn hour to ] 0 dn~TH fOf' (', 11111('11/01118, '1'I1('S(' w('('"ils n t tnin thpil' 
\'{ide distribu tion hy c'onUl\(,/,(,(, :md t\\(li f']o('nl disp('l'sH Lhy IIigh t. 

In the f1('ld A('l/lJlho8('cli(/l'.'I olif('('tU8 JilHls Of' JlIakf's 11 slIitnhle OJ)(']\­

ing in UIO pod flnd ins('f'ts its o"iposilol' tllHllnysits <'ggs, s('\'('/'nl ill a 
ellfsLpl'. Callo8obruchu8 'II/l/('I.Jiatu8 Jnys its Pg'gS Ring\v OJI thp outsid(1 
of the pod 01' on l'xpospd s(l('ds. \\11(']) ]:li<1 tftP~r nl:(, 'l'l1f'l'01I111I('d witll 
n. (,pmenting fluid. ·\\'l1i(''', Wl1(lll df',\', fnst(,lls t\l('/11 fil'mly in pillec', 
OVel'ri pe I)(,fln pods which spli t. OJ)(Ill nlong t I\p Sll l,m'NdOl'm id('jd plru'ps 
for oyiposition, Jf 811('h oppnings 111'(, not :l\'nililbl(' the' fl'fIlnln A, 
obtectwi uses its mout.h pnrls to gOlIp:P oul till olH'nillg Ihrough w!riel! it 
oviposits. TIl(' l'ggR fire snl'<'ly hidd(lll ff'OIH yipw insidp of 111(\ poe\. 
In stoJ'(·d h(,I1.11S A, ()bll'('t1l81n~\'s it!-i eggs ill <'illsll'f's loos!'l." lIntong the 
beans 01' un(\(,I' th(l pnJ'tly ]O()s(ll1pd s('l'd ('011(. of S()Jll(, of the bPHllS, 
wllel'('ns C. 1)wl'ulat1l8 fllsl('ns its ('ggs S(I('lI J'('ly lot II(' s(,('ds, As lllHll)T 

ns 209 Pggs hllY(' bN'nl'('(,OI'(\l'd from OIl(' fl'mnl(' ... 1. liOIN'lllS and n.mn::-.'i­
.11111111 of 196 eggs fwm on<, f('/lude O,m(l('u{ulU8, Tire ovipositioll 
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pt'J'iod fOl' .'1. /lbt('(,tu,~ ~I'nllgt'S 1'1'0111, It mininlllm of i"j dnYR in sUlllmer 
to ILHHlXin11l1ll 01' 811 cllrn; in wintl'I', 

In Wfll'/II wl'!lllH'I'IIt(:(lggs hutch in fmlll ;~ to () dnys, A \ong(,I' (.jllle 
is 1'(,C(1IiI'Nlill ('001 01' ('old W('11 tll('I', Th(' 'wl'it('I'S huyt' TN'Ol'dt'd inC'u­
billion p('J'iods l,tlJlgill~ fl'OIll a dnys ill August to 27 cl:l)'s in DN'('mh('l' 
nnd .Jn111ln I')', 

TIle fil'st,-im;ttII' Jnl'Y:I is jlJ'oYld(ld willi II prothonlci(' plnte which nids 
it ill milking its ('1111':111('(' iJlto tlll' SI'('d, The :nnlllg InI'Yll. of .llcantllO­
scelides olii('cilts, 11I110llg s(ol'(ld b('HnS, bl'n{'ps Ilgninst, nn ndju('('nt h(,011 

OJ' tltp w:dl of tllt' {'on [lIil\(lI' '",Idll' if. hOl'PS into I1notltl'l' 1)(IlIn, The 
)'01l1lg Inn-H or ('ulllJs(}bl"uclt !I,~ '/lIllI'uluius lIS('S til(' 11 P1)('I' pnrt of the 
pggshplI to hra{'p agaillst, \\"hil<' it hOI'('stltl'ough tll(, pod lind into Ih(' 
s('('d 01' dil'('cUy info tIl(' SN't!, ,rh(ln wilhin t1IP 1>1'1111 th(' wnlls of the 
In l'YldlnIJ'I'Ow' su ppm! t h(' 1:11'\'11 or I'i th('I' sp('('i('s ,\'hil(' i I~ gnllws, tlte 
Inn'a mnldllg II 1:II'g(II' ('(llllll'lit grows, 

FOlll'lillT:d skillS 111'1' lIIoll('d lI('t\\'('('n [h!' (Igg lIlld thl' puplil stngps, 
Th(' ndult, hdOl'P PI1lPl'gillg j ('lItl'l n ftl'OO\'P ill the SN,t! ('on I. 1I1'oUJHI'tlie 
Nlgp 01' IIIP (,('II nnd IJllsht's tlH' s(,pd ('Oil t 011 t. 

'I'll P wJ'i tNS ]111\"(> f01lll(l six g(lI1(1I'/I (iolls of ~l(,([lllh()8('eIides olitectlls to 
ht' t1w I'ulp ill (,:difoJ'llin, \\ i [II (J('('nSiOllld Iy only Jjy(" ('aIIIJ8obl'ul'/t liS 
1Iw('u/a(uN hilS six gPIIl'I'IIti01IS nIHI SOJll(l[illl('s SPY(,1l in Culifol'llin, 

Jf 110t. ('h('('I\('() hy ('()1I(l'ollll!'IIS111'C'S tli<' w('t'yilH h(,(,OJllP nl.HmdllllL in 
,JlIlI(', Il1HI. lhl' llll'g(' Jlolndulion;; ('OJltilllH' dlll'illg warm w(,Hiher IlS IOIlg' 
liS th('I'p i;; It SlIfIi(,jPlli food slIpply, 

.Ill n hug ('oliinilling 1-.7 pmllHI;; of I'(lt! 1\ i<ln(',\' IWllns Iht' \\'I'i(.('I's 
pIIH'(Ie! :iO 11lhdts of J 1c(l/Ilh"s('(lidu~ lJli{I('(l/s Oll )'Iny 1Ii, 10n. By.luly 
Ii of flip lI(,X(' yt':tl' thl',\' IllId ill('I'(,IIS(I<I [0 :dlOllt, 2tiO,OOO, 1n H pllndl('1 
(lxp(ll'iJlH'lIt. fiO IIdulls 01' ('ltI{(J,~lIbl'll('IIII,~ fllfl(,lIlalus lJIuJt ipli(ld to :~n.s,ooo 
ill 1I0(l-(JOlIlHI SIl('l\. oJ ('()WIH':Il'l h('[\\(I('H ,hd)' lIlId thl' f'ollo\\'.ing )'1:1I'{'h, 

Fipld illl'('s(niions I'('slilt (JI'dinllJ'il\' fl'olll w('('yils fl'olll illfpS[('d stO)'('(\ 
b('IIIlS l'ntllPJ' [hall fl'olll plnllt!'d \\'(I(lYil)' iJpalls, Ofti'll S(,l'i(HIS Ji(lld 
inf('statiolls 1'(,Slrit fl'olll slllnlll!'ft-O\ l'I' lots of S('{I(!. W('l'yjls lil)(')'n('(1 
Ilt plnnting tilll(' s('nl'C'hrol' S(Ol'(lt\ S(,(I<lS, <lnd in tli(ls(1 Ih('\' Pl'oc\U('P 
~('nl'rntiolls tlwl ill 111m inJpsf. thl' IlIntlll'ing (,!'OJ), • 

It. lim; ])('('11 lIo(.pd thnl hpt1YY inJ('s(:I[101lS hNtll('nth' Jollow 11 Y(,III' 
wi t Ii :I, HUl'phlS of b(,/IJlH or cow'pens held 0\'(11' h('('lIlls(' 'of pOOl' 111111'k('t
(,Oll<ii tions, 

Control ill till' (iPld i,.; IlC('{)lllplisli('d h,\T plimillllLillg nil lois of h(,1ll1S 
01' C'OWIWllS lipid 0\"('1' 11J'tl'1' plllll(ing tinlt~, nnd by burning the old yill(,S 
01' [(,t'ding 11\(1111 10 Jiv('sto('k 01' (ul'lling Ih(lm II1ldel'; in tilt' w:1l'('h01lse, 
by fumigation 11 nd hy kC'Ppiug till' I)J'PllIis('s cleun, 
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\V. W. AI.~JX,INlJlm, "lrlw£m:Ntrlllor. 

WAW'rm G. C,UrI'Bgbl" Chief. 

Ji'EHDINAND A. SIl.COX, Clde!. 

LOUlSI~ i:l-rANI.EY, C!tie!. 

Clu\HlIHJr, R. BAIlNWl'cl', Librnrinn. 

K C. A UGH'I'lm, Chief. 

THOMAS H. l\LlcDrlNM,J), C!tie/. 

H. H. BENNE'I'T, Chil'f. 

WILI,IS R. GREGG, Chief. 


This bulletin is :L t'ontl'il)llUOII fJ'om 

Burenll, of Bntomolo(1!I and Plant Quarantine_ ],NE A. HTItONCi, Chief. 
DilJision of 'Truck Cro f! a·nd Garrienlllsecl 'V. II. 'VII !'!'H, Principal Hn/olllolo­

I nve.~ti(l(t.tion.s. (list, in Charge. 
Division of Pl'1tili n,~cct I nvcsli(lalio1!s. __ D. L. VAN DINE, Principal Hl/lolI/ol­

ogi,~l, in Charge. 
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