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INTRODUCTION • 
'Vhen the South American parasite laboratory of the Bureau of 

Entomology and Plant Quarantine was established in 1040 in Monte­
video, Uruguay, one of the projects assigned to it was the sea.rch for 
natural enemies of List1'odm'cs to be illtroduced into the United States 
in an attempt to control the vegetable weevil (Listl'odm'es costi'I'ostris 
val'. obliqltU8 Klug). These investigations covered the period 1942-45. 

It was some time before Li8t1'odel'es was discovered. Many exami­
nations of cultivated crops, such as cabbagc, turnip, and radish, failed 
to produce a.ny sign of this weevil. Occasionally a few larvae wel'e 
found on leaves of wild radishes. Eventually the larvae ill suflicient 
quantities for large-scale collecting were found undemeath and among 
the thick blanket of chickweed called "capiqui" or "1I10CO de oveja" 
(Stcllal'ia 'lnedht) , which usually covers gard.en fields in pads of Ar­
gentina. and Ur'uguay in winter after the cultivated crops have been 
removed. 

Parasites were collected and reared principally arollnd the cities of 
Santa Fe and Rosario. J'l'Ovince of. S:ml:a Fc. in AI'l!entina. and ne:tr 
Montevideo, Department of Canelolles, in U rugnay. ~Small c:ollections 
were made in La Plata, Province of Buenos Ail'es;in General Pico, 
Province of La Pampa; and in Cordoba, Province of Cordoba, .il1 
Al'gentirm; anclin the Depal'tments of Hocha, 8an ,rose, and Colonia, 
in Uruguay. 
It was not possible for the authors to identify the. variolls spec.ies of • 

List1'ode?'es collected. because the systematics of the groups is not 
clear. ~fore than 20,000 adults were sent to speci:llists for study of tillS 

gen IS. ltrom the few hundreds sent in at the e:trliest date S.species and 
sever'al mces or \'al'ieties have been identified tentatively.:ProJably 
many more will be found when the larger shipments nre ~udie(1. 

Listl'oderes costi'l'OSt1'is obliqlt1lS, a. species of a Ull dorm d:~ grayish- -. 
brown, is the principal one found in Uruguay, and is comrpiJll in the' : 
Sllnt:l Fe zone of Argentina. listl'odN'eS apicali.s "raterb.·is found 
in Santa Fe llnd in Mendoza.l>nwince of Mendoza, .ATgent~. • 

ECONOMIC IMPORTANCE OF USTRODERES IN SOUTHjMERICA 

It appear~ from the 4: years' ouservations that Listl'ode1,rl8 is not an 
important pest of truck Cl'OpS in South America. Only one: record of ," 
consequence is to be noted. In October l!H;1, a field of )'01.lI1g:spl'outing 
potatoesnClar ~Ielil1a, Depar'tmellt of Cflllelollcs. Urllguay, was de­
stroyed by !lc1uHs Of.: this species. The hrTae npparently do '.ittle dam­
age to (;ultIvai:erl crops. 

The pl'incipa1.1)lants upon wirieh Lisli'odt .'Ci' feed nrc capiqui and 
lIi:lstucrzo. The others appc,:tl'ingin the list. below a 1'(' only o(,(,llsionai 
hosts and ar'nlisted :tpproxirllntclyin the 01'(11'1' of pn,fl'rel\ce: as 
judged b.\' their frequency in collecfion". 

HOS'f PL,\NTS OF Lr;;;TllODEHES 

Slclla";(l-IIH:tU(I. (L.l (~yl·., ehil-kwl'('(!, (':Ipiql1i, 111<)('1) (1(' (JY('jfl 
OO/'Ollolm.~ <1.;(/1111/.//8 (L.) :I. E. ~JIlitl1, lII:1l'l:m'I'~.\) 11('lIll1l'lI, quillque (Ie zorrillo, \\'Ul't •

cre;::s, !;wil1("s cr(!ss 
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OeTfH"um li,um4ffl8fMn Camb. 
Malt'ioorla chamomilla L., mllnZllDilla 
BUT8a bUT8a-pfHtor18 (I..) Britt, sbepberd's purse, bolsita, bolsa de pastor, yerba 

de los cblogolos, mastrierzo macho 

Oichorium sp. 

80liva anthemifolia R. :8r. 

BTfHllica napus L., turnip, colza, nabo 

Solanum tuberosum L., potato, papa 

Rumem sp., dock, lengua de vaca 

Lactuca saelva L., lettuce, lechllga 

Apium graveolens L., celery, upio 

8isymbrium trio L., mostacUla 

Si8l1mbrium sp. 

Beta '1Julgari8 L., common beet. remolachn 

StachY8 arvensi8 L., ortiga munsa 

Silene galZioa L., callabllcilla 

Oirs;um lanceolatum (L.) Hill; bull thistle, cardo negro 

Echium violacelun L., fior morada 

Anthemi8 cotlda L., mUDzlluillll bt'<l.londa 

Saponaria ~acoaria L., !!Oapwort, jabonerll 


SEASONAL HISTORY AND HABITS OF LISTRODERES 

As in the United States (High 3), the vegetab]'~ weevil in South 
America passes the summer (Novembet· to March) in the adult stage 
awaiting the cool of autumn to begin oviposition. The writers have 
collected adults mating on March 23. The earliest record of egg depo­
sition in the laboratory, by females brought from the field, IS April 

• 
23. Although larvae undoubtedly nre present in the fields in May and 
June, they do p.~t become abundant and large enough to be collected 
for parasites unvil Jate in .Tuly. The Cllrliest adult emergence noted 
in rearing cages was on July V. 

OviposItion continues all winter in both U ruglllly and Argentina, 
and larvae do not disappear until November. Some stragglers prob­
ably could be found until December, but generally the larvae become 
too scarce to warrant continued parasite collection; consequently this 
work was stopped early in November. 

On April 18, 1943, a large number of Listl'odel'es costil'ost,rUJ 
obliqu1J,/J were found wllshed up along the bellch of La Plata River 
near Montevideo. The adult weevils had undoubtedly flown out to 
sea and had bep,n washed in by the wllves. This incident is especially 
interesting in view of High's statement that one specimen of Listl'o­

. deres apicfilis was found on the deck of a ship at New Orleans, La. 

NATURAL ENEMIES OF' LISTRODERES 

Apparently all the parasites tllllt the writers have bred in the lab­
oratory will breed upon Ilny species of ListJ'odc'res, for there Porizon 
al'genti'lUlnsisBlchd., P. pat'keri Bldul., Epiplagiops littol'alis Blchd., 
and Tl'ia.spis sp. o\riposited in or ?11 Illly lllrva. of I:l8t'rodel'cs. Had 
more studIes been made, some speCific preferences nllght have been re­
vealed, but IOI' the present ull these parasites IU'e considered to be 
parasites of any speci~f? of List7'odel'es . 

• • HIGH, :0.1. M. THE VEtlF:fAnU; \n::E\'IL. U. S, Dept:. Agr. elr. :-..1(\, 25 pp. 1930. 



4 TECHNICAL BULLETIN 1016, U. S. DEPT. OF AGRICULTURE 

PARASITES OF THE LARVA 

Bymenoptera : 
Ichneumonidae: • 

Porizon parkeri 
Argentina: San Antonio de Areco, Province of Buenos Aires; Santa 

Fe, and Rosario, Province of Sunta Fe; General Pico, Province 
of La Pampa; Mendoza, Province of Mendoza. 

Urub'1lay: Departments of Cllnelones and San Jose. 
Porizon argcntillclIsis 

Argentina: Snntu Fe, and Rosario, Province of Santa Fe; Cordoba, 
Pro"ince of Cordoba; MendozlI, Province of Mendoza. 

Thersilocbini (genus unknown) 
Argentina: San Antonio de Arceo, Province of Buenos Aires; Gen­

eral Pico, Province of La Pampa; Santa Fe, Province of Santa Fe. 
Braconldae : 

Triaspu n. sp. 

Argentina: Cordoba, Province of Cordoba. 

Uruguay: Departments. of CuncJolles and Rocha. 


Dlptera: 
Larvaevorldae: 

Bpiplagiops littoralis 
Argentina: Sunta Fe, Province of Santa .Ft'. 
Uruguay: Department of Canelones. 

Pseudoclista sp. (aff. atm B. and B.) 
Argentina: SlInt:! Fe, Province of Santa Fe. 

Nematoda: 
Hairworm (Jferm;s sp. ?) : 

Argentina: Rosario lind Slinta Fe, Province of Santa Fe. 
Fungi: 

Bnt()mophthora sphaerospcnlla Fras. 
Beatlvaria glo1Julifera (Speg.) Pic. 

Argentlnll: Generally distributed. 

Uruguay: Genel'lIlIy distributed. 
 • 

PARASITES OF THE ADULT 

Hymenoptera : 
Braconidae : 

Microctonus n. sp. 
Argentinu: Santa Fe, Province of Santa Fe. 

Dlptera: 
Larvae"orldae: 

Buoestropltasia aporta (B. and B.) 
Argentina: J{osa'rlo, Province of ~5anta Fe. 

Hyalomyodes sp. 

Argentina: Santa Fe, Province of Santa Fe. 


NOTES ON PARASITES OF LISTRODERES FOUND IN ARGENTINA 
AND URUGUAY 

ARGENTINA.-PuOVIXCE OF J"A P;U[PA: Near the town of General 
Pico on September 16, Hl42, 5 larvae of Li.~trodere.~ were found; 2 
parasites issued from them, one Porizon parl.:eri and one undetermined 
Thersilochini. 

On September 7, 194:3, 400 larvae were collected;, 50 pupae and 25 
adults were also found on and assflCiated with Sisymtnium irio, Sisym­
briwm sp., and Brassica nafYU8. This lot was brought to the laboratorv 
and reared, but no parasites were seen in the material. ~. 

PROVINCE OF CORDOBA: In 1943, with some difficulty, 140 larvae were 
collected around Cordoba on Stellaria media and EchiU1n violaceulTTl. 
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One empty cocoon of POl'izon was found in the soil. From the 140 lar­
vae were obtained 2 T-riaspi8 and 2 Porizon; one of the latter died in 
the larval stage and the other produced an adult P. argentinensi8. 

PROVINCE OF MENDOZA: Mendozll. On August 28, 1!)43, 1,070 larvae 
were collected around Mendoza on Si8ymb-rium irio. Of this lot cared 
for in the laboratOl:Y 39G died, 7 were dissected, and 23 were killed by 
fungus disease; 644 produced List1'odel'e8 pupae or pal'asites. A first­
instar larva of Pm'izon and an empty eggshell were found in one of 
the dissected larvae. 

In addition to the larva of Porizon 3 cocoons of this species wel'e 
formed. One, opened for observation, contained a pupa that had been 
killed by Pedicllloide8,. a Pm'izon parke7'i and a P. argentinen.sis issued 
from the other two cocoons. 

PROHNCE OJ,' BUENOS AmES: La Plata. On August 17, 1942, 157 
larvae and 3 adults were collected. Some adults were reared from 
the larvae, but no parasites were found. 

Jose C. Paz. At this point near Buenos Aires 5c.l: larvae were col­
lected in August 1942. Eight of them produced hai I'wonl1S, but no 
other parasites. Most of the larvae were killed by fungus disease; 
only 3 adult weevils issued. 

San Antonio de Areeo. In August H),I.2. 3.6JG larvae were collected 
and reared: 15 percent ,yere piu'aRitizec1 by' Pm'izon 7JCt?'kcri and 4 per­
cent by hairworms. Two specimens of the Thersiloehini were also 
reared from this material. Of 112 1al,'\'ae dissected, 16 percent con­
tained Porizo'n parke?'i and 11 percent ('ont:a ined hairworms (table 1). 

PROVINCE O.F SAX'l~A F}]: l{osario. On August 10, 19,1.3: 408 cocoons 
of Pmizon and It number of empty ones were collected by sifting 300 
square meters of top soU to the depth of about 3.:) em. under a thick 
!!l'Owth of SteZlal'i(~. In some caseS there were 15 to 20 cocoons per 
square meter, often bunched or clinging to the roots of 8tcZZaria.· A 
total of :!36 adults emerged at onCe :from the cocoon,,: 102 others were 
eventually dissected: most of them containing li\'e pupae or adults; 
the remainin!! 'iO cocoons conblined Porizon that llild died in .:ltages 
varying fl'olll'Jarnle to fully de\'eJopecl ad ults. 

In addition to thesn collection,:, ioi IltrYfle. a Humber of pupae, [lI1eI 

:300 recentlv emer:!ed ildult Listl'odCl'es were taken from Au!!ust 10 to 
19: 1!H3: IH~ar Rosario. Most of the IaITae were killed by fhe fungi, 
Ent01fiOphthora sphacl'OSper111/.L Fras. and Beauvaria globulifercL 
(Speg.) Pic.. altbough 10·t adillts of LiRtl'odcl'cS and 10 hairworms did 
emerge. Cocoons of :2.~ Porizon ca'oenlillen,~iR and P. pal·7.:el·i were 
formed. Xo Epiplarriops were found in this locality. 

From the lot of 300 adults 1 [!uparium of :1, fly, Euoestropll.G..sicl 
apel'ta (B. :wd 13.). ,va.ii found. Dissection of :ld111ts l'cvertled the 
larval l'i;'mains. and establi;:hecl that this fly is a true parasite n,f the 
adult. One othel' similal' plIpal'ium was '.found in soil. but the fly did 
not issne. 

Santil Fe. ~rost of the pal'a.:-:ites were collected from 1M2 to 1!H5. 
In 1!)42 approximatelv 15,000 hlTae were gathered for rearing. 

Most of them died of flll1!!I1S disease. and the rem:)'i neler either de.­
"eloped to the pupal stage or:\vcre pl',J'asitizec1. 

This collection. waS made in two lots. The fir:st. bl'on.:!11t in 011 Sep­
tember !J: was practically all dpsiToyed by fungi. Di::SN'tioll of H7 
larvae showed '7 parasiti"ed by EpiplagiopslittoraZi8. 1 by Porizo'n sp.. 
and'i by tllermi.'J WOIWS; 15 were killed by fungus disen::;!'. 
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The second lot, of approximately 7,000 specimens brought into the 
laborat.ory on September 30, gave somewhat better results in the rear­
ing, although many were lost because of fungus diseases. Dissection 
and examination of 100 lnrvne with a binocular microscope showed 
52 percent parasitized by 8piplagiops and 22 percent by PoriZO'll. 
(table 1). It was possible to account for only 3,049 larvae of this lot 
in the .rearing trnys. Of them, 52 percent died of fungus disease. 
33 percent produced El>iplagiop8 pupa ria, and 15 percent produced 
PoriZOll. Probably the figure obtained by the dissection of the 100 
larvae is most significant for this lot. 

In 1943 collections were continued around Santa Fe. A prelim­
inary dissection of 100 larvae on August 15 showed 8 percent para­
sitized by Epiplagiops and 19 percent by Porizon,· a second dissection 
of 100 larvae on September 29 showed 16 percent parasitized by 
Epiplagiops and 11 percent by Porizon (table 1). 

The gross collections fol' rearing in 194:3 consisted of about 92,000 
larvae and 19,000 adn1t.s. The larvae were all sizes, and many of the 
small ones did not develop well in captivity~ undoubtedly beclluse of 
crowded and inadequate feedi nl! conditions. Many others died of 
fungus disease. It is estimated that approximately half of the 92,000 
larvae developed to tIl{' adult, sta~e or t,o the stage producing parasites. 
Utilizing thus the estimated Q1Hl!ltity of 46,000 larvae from which 
4.370 Porizon cocoons and R,083 E7>iplag'iop8 werc procured, the re­
spective parasitization would be 10 and 18 percent. A number of 
hairworms also issued :from these larvae. 

In 1944 collections were poor. The scarcity of larvae was probably 
dnc to drought and ltigh temperature in the preceding 5 months. 
From September 20 to 30. n,223 larvae and 35,122 adu1ts were eol­
lected. Relatively it>w of the laryae died in rearing cages, 6 percent 
being pamsitized by PO'I·izon and 10 percent by Epiplagiops (t.able 1). 

About nine times aR many Pm·izon {tr(!enti'llRn-~is as P.1Ja1'~~e7'i ocellr 
in Santa Fe, as judged from a large lot identifi{~d by Blanchard. Pura­
sitizlltion of the adlllts by llyaZoJn?lodes and 11Ncrocton!l8 was Jess 
than 0.1 percent. 

In 1045 about 70,000 host larvae wel.'c colleded all(l reared. Fl"Om 
6 percent of f'hetn were pl'{lcllI'ed C{I("oons of Pm·izon ((,Tgcnti-lw8U3 and 
P. pm'ke1'i. ~rany Epiplarliop8 ("ocoons and a, few P8elldoclista sp. 
pllparia were also obh,ined Ill1d some hnirw{lnns. but no records were 
kept of these specief:, Many of the ]arvue died in the. l·eluing cages. 
Parasitization was probahly at. least twi("e as hi~h as the figure given. 

URUGUAY.-DEI',\IIT~n:~'I'S ""h)e~J) MOSTEVIJ)}:O: In 11)43, 9,012 
lanae Were ("oJled('d from S('pl:e111 bl' I.· to the Inlier part of Octoher, 
Tlwv were ire('lv att:aek(>d II\" diseas('s. and mall\' wel·e lost. From 
this'Jot w('re pl'()cllred 16;{ pti'paria. of Epipl(l[liop:~ nncl23 cocoons of 
1'1·iaspis. Parasitizution ~)f all sp('cies was low at the beginning but 
higher late in fhl;' s('ason, This .in(T(·ase was ('spedally not:iceabl~ in 
Epip7agiop8. whidl il)('l'pased 1'1'0111 prad:ieally nothing ellr.licr in the 
season to 2ii w·reent h~' Oel:o\.l(·r ,;;, On that dat:f> parasitizat:ion by 
Porizo-n was;; pf'r(,f'nt and hy 1'J"ia,Qpi8 0,2 pl'r(·('nt (table 1). 

In U)44 colll'ctions W(·I·~ b(·gull on .Jul.,-1, nt which I'iml' larvae werc 
s<:lIrc('. They b£'('al1'lI' inel'ra,<;inA'ly abundant tlwreaft:£'r, thepellk be­
inA' rf'llc1wd hl'i\\·l'pn S('pt:f'mbrj' 2;; and Oefolwr 10, H(lwevt'r, b~' 
October 23 fIll'V had bl'('ome so sea ree that fu.t:f1wr ('ollections seemed 
unwarrantNl. 'DlII·il1~ this period 22,f;4!) IUITae Wl'rp collected. a11d 
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388 cocoons vf Podzon were found in soil. Some of the larvae., ob­
served with a binocular microscope, were seen to contain an egg of 
Porizon. These larvae were separated and shipped to the Umted 
States. From the remaining Jot there was obtained 952 PoriZO'1/. and 
90 T'Iia.9pis cocoons, and 880 Epiplagiops puparia.

In 1945, 10,941 larvae were collected. Some containing hairworms 
were sent to the United States. The remainder were placed in outdoor 
cages havjng concrete bases for rearing Porizon, and 482 cocoons of 
P. pa.rkeri were procured. 

TABLE I.-Percent 1mrasitization of Listrode1'C8 in Argent'ina (1.114 

U1'1.lgu,ay,191,2-.45 


Locality and parasit.(· 1942 1943 1944 1945 

-------------------- ----1----1-----
Argentina. 

San ~~~iz:~ ;~rk~ri~~~ _______________ __'
! 

16 _______ • _______________ _ 
Ich.neurnollid, Thersilochini _________ ; (I) ______________ • ______ • __
Halrworm ________________________ .11 _______________________ _ 

TotaL__________________________ j, 271________________ I~ ______ _ 
'===1 ~:=:= 

Sante Fe: ! 
Porizon. spp. (parkeri, argc1t/inr'lsi.~)--! 22 11 I () 6
Ichneumonid, Thcrsilochini. ________ i (I) _______________________ _ 
JlNcroc/on'1I8 sp____________________ ' ________ I' __ ._____ (I) _______ _ 
Epiplagiops lit/ora/is ______ •.. _______ 1 .j:! Hi 10 (I) 

Pseudoclistll sp ___ -----------------:--------1-------- (I) <')Hualoml/odes sp________ . ___________ !._______ (I) <') _______ _ 
lIairworm_ - - - - ________ • __ - - - - - ---1 (I) <') (I) (I) 

TotaL _____________ • ____________! 74 27 16 
6 

·1===Urllglla ll 

Porizo//. parked__ ________ • _________ 1.. ______ _ .5 22 17 
Ep!pla"iop8Iittorali.~ __ ___________+

j 
_______: 25 22 ti 

Trwspl.8 sP_________ -- __ -- _. _ -- ____ 1__ - - ----. .2 (I)lIairworm _______ • ___ •• , __________ '________ I <') <') 12 

Tot"L ______ •• ________ • __ -------1-- ______ ~--a-o-.-2-:,1---4-4-,1---­35 
: J_.,_~,__ 

I Indicates present in very small numbers. 

'fo obtain mon~ definit:(' data, on parasitiziltion of [.i8trodc'l'es ill 
Urugua.y largenllmb('l's of larvae, taken at 1'llndom in fields through­
out the seasons of HH4 and 1!)4:'), 'were examined for pa1'llsites under 
Ih(·. microscope (table 2). 1'h('I"(' examinations prolmbly di(l Hot 
iihow all the parasites, how(>v(>r. Sonle P01'izon eggs may be htid so 
far .into the interiol' of the host that rhev cannot be seen through the 
larval skin, and no 'l'1'iMl>i.s eggs or ]:ll:":le ('an be seen through the 
llOst, larval skin. It::is N,tim:lted. however. that parasitization missed 
in this Jlllln!1el' ~lid not eX~'~e(l ;1 pm'cent: Othel' experime.nts ~ave 
shown that HI. nllxed paraSItIzatIOn by these two specIes Eptplagwps 
nlways predominates at tIl(' eXIWIlSt' ofPol·izoll. Therefore, the elec­

http:U1'1.lgu,ay,191,2-.45
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TABLE 2.-Rcsul.!s.0! 1lZ!cros~opic e~amillation 01 ListrolJeres.larva<!- for paras~tizatio..n. by'P01izon parleeri and 8 
ErnpZa(J/O]Js httomlls; 1,000 lan:ae (.wa7n'tnecl Ul, 1944 and 1,690 l,n 1941; UL Uruguay !"l 

o 
---.~.~-.. ~-.-~--~--.--.,.----------------- ~ 

Parasitization by Epiplagiops -oPllnlsitizaLion by Porizon alone Parasit;:~atioll by both speciesalone ~ 
= 

Number of wee· Number of wee­ Number of parasite Number of wee­ ~ viis parasitized Number of vils parasitized eggs in I host vils parasitized
Number of parasite eggs in ] host ~Ii----..,,----I pamsite eggs 1___-,-______-;-________-,-___ 

ill I host z ..._~~ _H)'~~ __.• I 1044 1045 1 Pori;:oll I Epiplagiops 1----: c:>I ... 
1 __________ . CD 
2 _____________ •. __ 142 Wi 1 121 30 1 
3 ______________ . 46 55 2 36 25 I 2 

1 ;:: 
20 [,4___ _ _ __ ,. __ _ :n 3 4 I 3 

2 (j !'Il5__ 14. 4 3 1 4. 
6__ _ .5 14 13 I 2 ] t:I 

2 (j t;tJ7_____ _ 2 2 
10 ____ _ 2 .--- .. - ....... "' ___ t~ __ ........ _ .. 1 __ 2 3 

"c:I 

- .-. --_-0 --_--0. ---'_---_- __ j_____ ._,____________ ________ ________ a2 5I. 
~ 

--.------.- - .-- .. -__ jl-------- ______ -'____________ ________ ________ 3 a ~ 
Q.- - :'-::--- '- : -.:-- :=::==:=I=:=:=:==I::==~=::==:= ::::==== ~:~:::=: ~ { , ____ >­
~ 

oTotal. ­---I~~_~~~J~~---------- 165/ 75/________1____________ 1 c:: 
~ c:: 
~ 
!"l 
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tive pUl'llsitization by each species, 1'1'011'1 data in table 1, was found 
to be us follows: 

19H 19~5 
(pC"Ccllt)(pcrcCllt)

By ]>o/'i::ol/. /w/'kc/'i________ .. ___________________• ..________ • _____ 22 1-7 
By BflifliayiollH litloralis _______________________________________ 22 II 

In 1945, 12 percent of 2,2;:0 specil'nens were pHI.'asiti.zed by hai1'­
worms. . '1'0 il.lustrH te ,thel::\lldoll1 d i~tl'ibu~ion.... ~f the, eggs of the$e 
two species, 4:21 eggs 0:1: POl'lZ0n were :tou nd .III 2 {( ween Is 111 1!)44 and 
(i!)±' eggs in a12ho~ts in .IlH.i: whereas :no eggs of E'pipla(jiops were 
foulld in 225 hosts in 11\1'! and lGi) eggs.i n Hi' hosts in l!H:). 

PARASITES Ol~ THE LAHVA OF L1STRODEHES 

POHIZOX I'AHKEHI Blall('hard 

P01'izon PCO'h'(JI'i has be('llj'olllld ill rl'lIguay; fI ndi Ii Sail Anttlll io 
de Al'eco, Pl'o\'ince oJ' BII('no:u\'i res;i 1l1{osario and Sante Fe, PI'o\'inee 
of. Sa.nta .Fe: ill (;PIIPI'a.ll'ico. I.'ro\'inl'P oJ :La, l'ampa, and ill )J(.ndozH, 
PI'o\'iIlC!' or Mendoza, .,\.rgt'lltin(l. 

DESCR'T'Tro~ OF STAGES 

'rho ad lilt of POJ'izo/lo Ji((l·/.·(J'i hilS a, black thOI',IX, l'l:(ld isll a hdo III!:'n, 
and an odpositol' Ie"" t1mll :I !lllll.in h·l1gth. Fur n. (,(pnplet!' (/e­
scdption of this speeics and of' POI'i.,'oli ClI',{JcJltill(,Il.l'is Ul(l rcadel' is 
referred to the original dNCl'.i)ltiolls by Blnllehnl'd:' 

The egg (fig. 1, . .d,) of POJ'i:wlI /ull'/.'('}'i Y;t I'it's sOIll('wlw t from the 
llSU:11 hynH'l1optcl'flll type. in that it 11:1" upon on(' sidp a. :,mall elongate 
tuberclC'-JikeJH'otl'lIsioll within which i:-;lt:-<lIlalllJl:t('kspot:. This spot 
is ("dip appan'lIf; in thl' O\"[II'[an cgg" \\'IH'II /'('111 a1('" al'p di""pctC'(J. The 
Wl'itl'I'H an·lgnol':.lllt of (hp Ilai 1I 1'(' of (lJiH J)(·('I.tlinl'ity. bllt [dler (wi­
posijjoll t!tis illh('I'ek is aJway" nl'xi: to HIl(I ill ('olli:aci" with UIC> ::;kin 
01' the host:. J\:t:t('r (:11(' e!!'i!hns llHfr·IH'11 i he black !-pol Cllll ;O:j'ill be 
S('('1l on (11(' old (·P:!!'she11. ~ 'rh(' onll'inn (>f!',u' i~ whit!'. bul: ;1I'(el' (I('PO­
silioll it tlll'l1S d:u'k UTa'\'. a I II 1o;.;t bl:wk. within all hOlil', 

The fully /'01'111('(1' lil';t:ili::iarlnn',t (Iig, LIn hns it ImMnish fhim­
ble-shaped It!'H(1. 11 bod~' ;.:pp'nH'llts h('al'i nl!' hl'own ish H' 11'I'otiz('<l plnlt:'H, 
u lonp~\'I'\dliti;:;h pC'llItllimat!' (ninfh ahdomina.1 J ::('~Ill('I1L and tI. taper­
ing cnuclal lIppf'IHliIg(' tllnt I'I'IJI'p!-I'nts tl1(.' Iplltil nbdClnJinal ~I'gnH'ni', 
Th(>IiNltl hns;2 sil'ollg "i('klp---Iwp('(l mnndiblps lIlHl :; pail'S of what 
:II,p IJ ppllI'C'ntly f;('lhOI'i:t1 orga 11;;, 'l'IH':l fhol':I(,j(, n IIdt Iw Ii I'sti' ab­
d()minal H'gllll'nis bl'tu' pla(plikl' "I'lpl'olizaiioll:: ill ill(> middlf' of the 
s!'g'IlH'Ilt: llml. pxl('nd i ng fl'Olll t h(' (I01'HIII] aInlo;.;i lO t 1](> Y('l1t I':il J in!:', 
",lwl'p it h'l'lllillflU'S ill :1. "01'1 of' hlllilP 01' ('O!II'Sl' iltllf'I'('II'like ])1'0­
tTU::joll, Thrl'P [l1'(,:! piat!';.; Oil ('nch ;':(',!!'IlI(>111, LOll i'H('1l ;.;idf' (lip:. l. B, 
tl alld. f,). 'rile fin;( !1I(Jl'lI('it' plntl's ('11<'" bp:II' ;) pail'S of ('il'('III:II' 
spot·s wllieltlllfl,\' IH' ::('lIsorial OI'gilIlS: sP.u:nH'll(s two lIlHI th!'p\:, beal' 
·1 pail'H 01' spots on ('a('11 pl;!t!'. wliPI'pa;.; :lbdolllill:1I S('gllll.'l1is IIan' only 
J pail' 011 P!lt'll. siilltli('(J 1](';11' ill(' 10\\"('1' i('I'lllinatiOIl of' thl.' pla't'. Till\ 
pigllth abdoll1ina.1 s('gnl('llt liaS 1I ('ol'n';,;polldillg p:1 ii' of plates, bur. 

j 1'11',,1:"('11,11:0, ";1'1-:1:,\1:1) E. 110;:; :<:1',,:nIS Il'U:'i';;t'~IO;\"HlO;:;, I'Mt.ISJrOS 1m 
I~JI"I'I:!II"IHF;S. Ho('. Ell t. "\ 1'g'f'lIt ina .1('\', :J:!: [::O:i J ..;:!l!l. :I!JI:;, 

SSS7{Jn--'-fiO--~ 
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VEGETABLE WEEVILS IN ARGENTINA AND URUGUAY 

the ventral termination of them is more abrupt and the tuberclelike 
process is absent. However, from It circular hole hl this plate, which 
appears to be homologous with the vent.ral circle on the other ab­
dominal segments. t.heL'e protrudes tt fleshy ,)l'ocess, or pseudopod, al­
most as long as Hie width of the larvtL at t lis point. The ninth ab­
dominal seglnent has no SClf'I'otillec1 plate, but has tt pail' of the fleshy 
pseudopods (Jig, 1 lJ, c), The last segment is simpll'. 'fhe dorsn,1 
sepaJ'ation of t.he plntes (fi~, L J)) is quite distinct· in larvae a1ld 
also in cast skins, 'rhe ih'st-illstal' ]al'\,:\(.\ in process of hatching, and 
the larVtL partially f'ormNl but remo\'('(l 1'1'0111 the retaining cnvelope 
tu'e shown in fil!ul'(,s 1. C, D, g, and F, No spiraclcs 01.' signs of a 
trnche:t1 syst('m~hnvc belm Seen by the wri(:('I's ill this instal'. 

The secondillst:lr is of the liS IIaI ('a 1I(i:d'f'-khnelimon id type! tlmt is 
to say, the only distingllislling feat 111'(' is the slilall stub 01: It tail 
PI'OCeS;:;, 'rhe .llIolith pads f11.'C so pool'ly difl'(.'rpl1tiatNl t1ml: they can 
hnrdly be disti ngnislwd ; IIH're is st i11110 si~1I 0 f~ spi rHcll's ora tl':Iche:d 
system, 
. 'rhe third instnl' is sil1lilHI' to Ill(' ;;('('ond. (,XGl'pi: Illal: the e:ludal 

pl.'o('ess is sh.'nnk(,11 1'0 ft l:llllallllOdllll' :Ind ('an hftrdly bp Sl'l'Il, 'rhol.'(' 
a1'(' no Bpi eflde's 01.' signs of it 1:I'ach('nl system, 

The lnBIl:tI'\'ftl in;;t:II', which is pn';;ulIH'tl to bf' IhC' fOlll'lh. i:-: of fhe 
1'('j!III:l.1' hynH'l1opt('l'ifol'lll t)'I)(\ hfl\'ill!! nothing in pal'ticlIl:!I' to dis­
tlng-ui:-:h it: :from ot:hl'l'ich n£'llIlIOI1 id 11II.'\'f!C of t'h is gl'ou p unlp:-::; it be 
(II(' abs('n('(' of the :lIIxi lIn I'\' 'In 1<'1':iI i I'H(']I(':I I t I'll II k i 11 tIll' t hOI':lx, wh ieh 
iSII;;IIaII\' :foulHl ini('llIll'lllllollid.IaITH(', '.rl)(' tl';[('I1(':l1 systelll'is sirn­
pll' find' !,pg-Illftl'. t1wlnn';( po";;I',.:;;ill!:!; f) pnil's of \'('1',,: small. o]l('n 
spi l'[Ic'lps: IIH~ 11I0Sf: ('hn 1';I('(('I'[sl ie 1'(':1 t III'(,S of fhe Illollth pill'ls (fig, 1, 
(;', a) flrC' tlw r:tlhN' wid('I1('(l :Ind ;;('ll'l.'otillt'{l upper ('IHis of tilt' labia.l 
sdf'l'ol1H' fOl'lllillp' n.I'pin:f()I'('('Ill('nt: latel'ally lind ant'PI'inrl,\' fol' thp 
hypoplull'ynx. :;11(1111(' poini"('d npicps and rugose distal portions 01' 
tlw Illflndiblp;; (fig, 1. (/~ 7)), 

Thp ('(1('0011 is 1I. I'a thel' ('om pil('!"' ('.\'1 ind l'il'a.1. light'~bl'Ol\'ll Slt'IIC'1I1I'f' 
with:1 <"I a1'1\('1' bl'o\\'lI. 1':lIlwl' wid(', il'l'pgllhr bal1d :U'OIIIHI ifs lI1iddll', 

BIOLOGY 

P(Ji'i:::on lNlI'l.'r'I'i ndlilts JlI:tI('ill1l1]('dint('lr aft-(,I' (,11H'l'ging, O\'ipo­
sHion lIslI:llly b('gins ~ or :\ (lny;-;Inlt'l': :dl:J~!lIgI1 fl, Jpl\' Pf!'gs IImybe
Inid th(' fil'!'!' <'I:IY, 

TllP fNIl:tlc'lws abOIl(: 22 onll'ian tub('s on ('a('11 side. and :I I. (ian; 
aft('r (,111('rg('I){'(' t1II'I'C (11'(\ 'i ('ggs ill ('H('1l lube :ll1d cOl1si(jPI':dJly 111(1'1'(' 
(\o\l'l1il1 fhe ovidu('t. It is (',..;1 imutpll t.hat II fl'IIl:lIc IH'OllllC'Ps about 
~100 ('gg~, . 

The J('111111(' (,1'11\\"1:-; nrolllHIIIl(' 11':1\'(,8 of Ihpfo()(l plnnt looking fOl' 
ho.:.(: Inl'Yap :tlld p:llpil1g \\'itll (11(' a11(('1\ 11:1(', ","ht'll II host: is ('11-

li'If1IJII~] J.-"·I'()I'i;on Jill/'lNTi, illlll1:ltlll'(, :-:lnl!:l'K: A, };!!!!, II, lit dfnr)~iti"lI; I), :::! 
!lolll'X lint'" rI('p()~ill()II, n. Fi /';.:(·1 11,,1:1 I' lal'l'H, In (1.'1':11 I'it'w; II, or first 1\1.>­
(I(III:ill:l1 S('~IlWllt 1'1'0111 nIHI\"('; iI, ";"",.' fl'onl 1I1'10w: (', of lIillliJ nIJdlllllill:l1 :;('g­
J PilI: Rholl in;.; 1'('111 I'oln I1'1'111 )lS(llIllo)J.)(I, C, Iinit'liillg Ii"i'i-ills':tl' lnl'l'n 'II) dnys 
old, (101'1':11 vii'\\': II, l'('l1Iillill,~ 11,1')1'1(11'1'111:11 "('111'('111)11''' ('(1I"(,I'illg- )1(osl('l'i(II' 1\\'0­
t.hinl!i of: body; Ii, Pit!! ntilll'lip(j to "kill !It: Ilo14t; :III!I e, n. i'el'liNI oJ' 1';1\111 of 
ho;;:t, n, HuJdlilljt, OI'I'I·il1:,I:lI' 1:1I'1'a II lillY;; old, d.H"':J1 l'h'II'; II, ii, :111/.1 r, i<llIll(! 
:Hi ill C; II, (101':;:11 plnl!' (iil'i!ipri Iil('ili:lli.l', .N, 1I:lI('liitlg' lir:;i-ill;;t:ll' Iflnn 13 
(111)''; 0111, ·Ia[r'rnl I'i('\\'; ii, I), alii! I" Sanlf' :1-; ill e. /,', Fil'.~I.ili~i:lI' 1111'1':1. )'I.'IIIO\'CI\ 
frOl1i rl'tnillillg- c),!g:;hl'll :"11111 ('I1I'('lop(', (I, Lasj·ill14blr Inl'I':!; (/, fl'ont: I'ir'w of 
lipall, /J, IIlllllclible, 
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countered, she rapidly bends her abdomen underneath the body and, 
thrusting the ovipositor fOl'wardinto the skin, lays an egg in any part 
of the body. Occasionally eggs are laid well within the body, but 
generally just under the skin and outside the layer of h~podermal 
cells, so that often they actually appear to be on the outsIde of the 
la.rval skin. Sometimes the egg will be left protruding somewhat, in 
which cnse .it dO(ls not hatch. . 

The egg is white when first laid, but apparently some constituent in 
the blood of the ]lOsl; cauSes it to turn dark. "Then an egg is laid 
partially outside the body the exposed part remains white. Within 
15 minutes !lft~r deposition, the part of the egg within the body turns 
gray and wlthm an hOlll' is almost black. 

After 5 days. at a. temperatuI'C of npproximately 20° C., the egg 
splits at one end and along the ventral anterior portion and the larva 
begins to ('xsel't the h('t1(1. The body is not y('t well formed and the 
head is still whitish. The larva slowly issues from the egg over a 
period of 17 to 18 days. 

In 1.9 to 11 dnys aft('r d('position of the egg, the larvae are about 
two-thIrds out of the egg (fig. 1, 0 and D), and the head, t1~ornx, and 
first three 01' four ahdomtnn.1 segments hav(' attained theIr chn.l':tc­
teristic colol':ttion. The postel'iol' part of the larva is somewhat 
"nmol'pholls," :tlthou~h ilHlicntions of sc~mentntion can be seen. The 
,yholo cnuda 1 pOI.'hon is ('11(:losec1 ina. SOlt of "carh·jd~('." or mem­
branous el1v('lope. TIll' musclC's, heart, and otlll'l' parts of the thornx 
and first ,~ to f) nbdominal selrments aro distinct. bllt in the sixth to 
tenth abclominnl segment·s these ol'gn.ns becorrlC successively less 
distinct an(1 a1'(, appal'C'ntly in process of forming while the midgut 
is Romewhnt swollf'1l with ingested mater.ia1s. 

On the th:irteellth day the l:u\'nl segmentation is comp1de to the 
seventh :tbc101ninn.l scgment. the last 3 segments beit,lg deycloped but 
of a prde color. The whole lalTa ('an be clf'tnchecl from lts envelope 
(whieh extends ns far ·fol'ward as the first abdomina.l segment), thus 
l('avin:r fl. imllwl1ike shC'ath somewhat similar to the integumentory 
rcspinll:ol'Y i"heflth of: son)(' pfll'Hsit:ic clirterous larvne. Figure 1, E 
shows a In!.'vn in its shenth and figure 1, F', one clet'ached from the 
slwnth. 

On the fourteenth day the first free larva, was ohserved. Others of 
the l:'(Ime nge \\'('1.'0 not: ouL but wcrc like those on the thirteenth day. 
The calldal process clistC'J)(ls considera b1)' aft('!.' ha !'ehi ng. 

By the sC'\'('nteenth clny 5 out of filnrvae wc're out of the eg:rs. 
Some at this time were ,yorking thl'oll:rh nnd f('cding on the fat body 
and 50111(' '\,('I'e heein, 1:1)(' blood of (1)(' host. 

ExnminaHon of mat'C'I'ja1lS days aftf'r o\'iposiJion showed the larvae 
of P07'iZ01~ 7}(()''':('1'i to be pl'actien 11y all hn tehf'(l and com pl('te1y free 
of the C':rg and ('nve1ol)('. l\fo,::t of t1)(,1lI wer(' working their way 'into 
the fnt bo(ly n.ncl i'erding upon it. Evi(l('nt'l.v only 1 ]11,1''':1, per host 
sllrvivC's, for in many (':lses of hypel'pn.l'Hsiti)',ation the exceclcnt pn.ra­
sites WCI'C' d('adin the first stage. nSllally with injury to the posteriot' 
pn!'t of the body; '::0111e 1"(,l'e frce in the body cavity of the host, others 
stiJ.J .in the hat:ehing (lnvelope. 

By the twentidh day Inrvae ]lave moltC'cl to the second instal' and 
n few are molting to the third. as evidenced by the old cnst: skins. The 
skin of the first inRI':1I' is ('asi; free. USlla Ily bein:r split down the dorsum, 
with I:he lleatl still ntJaehed.Ji; is in this l'oIHlit:ion l'lmt he ringlike 
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• segments can be best seen and stud.iec1. The skins of the second and 
third instars, if found still adhering to the larva, can be recognized, 
but if completely shecl they are lost to ordinary sight. 

ApP:l1'cntly there arc 4 larval stages, 
TweJlty-~wo days nHel' oviposition some lnl'nlC are JlIl1y g'rOWII, 

have emptJed the host completely, and hnve ('merged from the old 
host skin. There is 110 lnl'va! :feeding from the outside of the host. 

The parasite does not cause the denth of the host Ittl'va, until af.ter 
the latter hns gone 1 to 2 inches 511tO the soil and eonstrncted its p1lpal 
cell. The parasite cocoon, spun in this cell. is begun npproximately 
1 dny after h:wanrc i'rom the host lnl'va. Thus 1'1'om egg to cocoon 
requIl'es appl'oxim:d:el:\' % days, One cocoon was JOllncl completely 
spun on the twenty-~folll'th day after oviposition at nPI)l'(lximtltely
20° C. . , . . . , 

SEASONAL lIISTORY 

.Appal'ontly there is only 1 g('nel'ation of. P01'izon 7)({1'!.~fl'i in 
Ul'ugliny and Argentina.. Adlilts began to emerge on May 18, 11)45, 
from cocoons placed in the Jnbol'atol',Y in Octobel' J!H,b and continued 
to cmerge up to August 17, 

'. 
If host ]m:vae WPI'O nv:rilablc in tho field in :\fny, 9 gencl':l.tions might 

be posiiible. To give iurtll('l' wcight to this possibility, .in 104-5 in the 
fields 'in Uruguny 1!H cocoons of POJ'izo'll 7JaI'!.~e'l·i W('I'C found clust~red 
nl'ound fhe roots of chickweed from .July g5 t"O Augllst; 27, Adults 
isstle(l horn th('se cocoons :from Augllst 31 to Octobcr 10, However, 
most o·f the host: ]:n'vne colle('red and clissC'ctccl 1'1'0111 .rilly ;t to August 
24 were small and COnf"ained no parasites, The earliest record 0-£ 
POJ'izon pd1·1.:e7'i oviposition ill the ti(·lc1 in llH5 was Allgust 27, ,,,,hel1 
10 e{:gs wpre found by clissPe'tion. The peak of O\·jposit:ionin the field 
wns from September) S to Octobpl' 5, 

The tl'c'atnlC'nt t·o which ('O('OOI1S \\'01'(' sllbjeci:C'd in the laboratory, 
110t being exnetly the !:mme as the condil:ionsin nntlll:e.may ha:ve caused 
fhe pI'('matnre ('mergence of SOllie of the adults, fol' the general emer­
gence pcriodin the field is Inier than that l'eeol'C1edln the hlborntory. 
IIowevCl': in the field the earliest emel'ging adults nlfly find few or no 
ho~ts in which to ?"iposit, and the following generation 15 propagated 
by t'he lnte-emcrglllg adults, 

The pel'iod 001' maximllm oviposition appears 1:0 be, as stated, the 
latter pal't of September, Hatching of eggs and growth of the first­
stage larva, ronti'nues during 1ate September and 'e.a.l'ly Odobel', and 
cocoon fOl'mation is Pl'lIcf:ic:dly cornplcted by the end of Octobel', 
Th\~ la.rYl\, pupates :;n the coCOon and the pup!\- transforms to adult, 
but remains in :~ quiescC'nt stage within the· cocoon until fhe next 
year. If dissected out the adult cannot craw] 01' fly; life is indicated 
only by sluggish movements of the legs, 

POIlIZON AIlGENl'lNENSIS Blanchard 

. Pm'izon Clr,(}enti'l1ensis, similar in genera1 np'Pc:tmIH'c to p, ]Jar1.:er·i, 
• 	 except that il; llllS the abdomen bJack instead of reddish, is found in 

Rosario and Santa Ire, l?l'Oyinces of Santa Fe, lind Cordoba, l)rovince 
of Cordoba, in ArgentilJa, It has 1101; been :found in Uruguay,

• Inasmuch as the egg, larva, and cocoon of. this specjes cauilOt be 
distinguished with cei:tllinty from those of P. l)ar~;erl,in the ]oclllities 
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where both species were collected in quanti6es it was )lot possible to 
keep the records of the two entirely separated. POl'izon a'rgentmensis 
is an important a.nd valuable natural enemy of Listl'oderes. 

OCClislOnally the writers have found a tirst-instal' larva ofP01'izon 
that differs slightly from P. pal'km'i, in that there are only 6 dorso­
lateral plates and the pseudopods nre shorter. Apparently this larva 
is not abundant enough to be that of P. ((1'gentinensis, for most of the 
first-instal' larvae collected in Santa Fe, where P. a1'gentinensis is the 
predominant parasite, are identicnl with those of P. pa1'1.:C1'i. Al­
though this Ja'rva has also been found in Uruguay, no adults of P. 
argc'I1tinensis have been reported. 

TRIASJ']S n. sp. 

(L~ig, 2) 

1'rim!pis n. sp. has been found in tIle Department of Rocha, and 
Canelones, Uruguay, and in the Province of Cordoba, Argentina. 

1'1"iaspis is lL negligible factor in the control of Listrodel'cs, never 
havin~ been found in qualltiti.es greater than 0.5 percent in lUlY of the 
a bove localities, nor has it been re:U'(,d Jl'om any other host. 

DESCRIPTION OF STAGES 

The adult of J.'J'ias7Iis H. sp. is about 4J; HilT!. long and is black with 
reddish-brown legs; the ovipositor is 1 mm. long. 

The l'ecelltly deposited eg~ (fig. 2, it )is white, without spines or 
ad~Jl'nments, and has (~me end c1rawn out, into a long, slightly arched 
pomt; tJle other end IS nlso sbghtly pOllited but short. The shape 
cha.nges so that when I'eady to h,ttch the egg is fllmo::;t spherical, as In 

many illten1ll1 braconicls, such as i1licl'octonu8, Apctnteles, a.nd 
E~l7Jlwr-us. 

Th{~ fil:st-.instnt' lnn':l, (fig. 2~ lJ) i.s of the mantlibulat-e type. ltaving 
a, wide, slightly pigmented head \,-ifh long Jaknte rnandib1es (fig. :2, 0). 
'rhc body, consisting of 12 additional segments and a short 'caudal 
proccs~ (ttbout :lS l?ng as tl~e i) preceding segments), tapers gently 
postcrlot'ly and JS WIthout SpllICS or other adornments. The late first­
instal' lal'V!t, just before molting,is cOllsidel'ably larger alld the caudal 
process pOlnts ventrally (fig. 2, D). 

The second-insbtr larva (fig. 2, E) lilts very] iWe to disti1lguish it. 
The mandibles and hcnd cilpsule hl,ck co]or; the hend is almost spllet'i­
cal; alld the body is pl'acticltlly eylindl'ical. trullcate posteriorly with 
the ca.udal process shrunk to it slrJaJl ventral tubercle. 

The third-instal' is sirniJar to the second, with the caudal process 
reduced stjU j'urther. 

The ultimate la,t'Va is of t:he usual hyrnenoptcriJorm type havin~ 9 
pah's oJ Opell spiracles. The pIincip:t1 mouth parts are shown in ng­
UTe 2, F. The mandibles :I:'" pectinate as is lIsual in most braconid 
larvae. 

The cocoon is thin, almost. transparent, light brown, nnd abollt 5.5 
mm. long by 3 mm. wide. 

F1GUJili 2.-1'1'j(1,~IIi.~ II. sp" iJlIIJ)llt;urc St;lIgl~B; A, UecelltIy deposited egg; B, first­
instllr larvll; O. head of first-illi;;t:lIl' lal'v:t; D, first-instal' larva after feeding 
Ilnd nearly )'eady to molt to second stage, side view; l!J, second-instal' larva; 
F, pOl'tion of head of lust instal' shOwillg Illouth part", 
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BIOLOGY 

l'riaspis n. sp. mates immediately after emcrgence and the females 
begin oviposition at once. The eggfi are laiel freely in host larvae of • 
any age cxcept in la.rge larvae that Imve gone into the soil :1I1(~ con­
structed pupal cells. These Jatter c1onot S('el11 to he :;0 attraC'tl\"e to 
females as younger larvae. In oviposition cages, composed 01' small 
glass globes with cloth bases: containing a few pieces of lettuce ]ea\'es 
nmong which the Listrodc1'es ]a rvae :tl'C c1 istributed, the females move 
nround rapidly searching out the larvae and quickly stinging them. 
The lat'\'ae M'e washed in wateL' and dried on blotting paper be1'ore 
being inh'oduc('cl into the cages,in order to take :1.way the dirt, and 
snliv:try juices and ('xcrement that they usually expel u},)on being 
touched. This proc('dlll"C' h('lps to pt'olong the life of the aduJts ltsed 
in laboratory rearing. The lettuce leaves. although utilized, are ]10t 
absolutely ncceSSfll:Y, but serve to prevent the host larvae 1't'om drying 
out Ot· "bunching" in clusters. A.fter oviposition is "\\"ell under WHy 
the lea.ves are disCftrdcd. 

The longe\'it.v of adults of T'rias7)is n. sp. was not exaet:l,)' deter­
mined. Some fNnalcs in oviposition cages, a1tJlOugh at times l'eC'eiv­
ing rough treatment-from host 1a1'\'ae, li\'cd as long as 2 weeks, d('J)osit­
i ng 10 to 15 eggs n day. 

Tlte egg hnJehesin :j or +. clays a,t ordinary temperatures, and by the 
pighth day the larva isin the late first stage. Fourteen days aiter ovi­
position, disscctions showed the larnlC to be in fhe lnte second stage, 
with some molting into third-instal' la.rva, and others already of that 
inst:u·. Eightecn to twenty days a1'ter oviposition the larYa has 
reached t:he ultimate stage and worked its wny out of the host latTa, 
( 1)ll1p1cting its feeding from the ontsic1e; a. day later it spins its cocoon. 
Sorne cocoons Iia \'e bpen formed In days :d't('1" oviposition. The co("oon 
period rN(uir('" frolJ1 10 to 12 days, tltns bringing fhe complete life 
("ycle to in 01." 32 days. 

SEASONAL H [STORY 

.Several thousand host larvae bronght inti) the lahot·ator." frorn 
September 29 to O('l:ober 20, 1045, prQduc('d a small nnl11bel" of 'i'i'iaspis 
cocoon" by November Hi. Adults jssued from them from November 
H; to 27. 

Undoubtedly adults continue brccclin.g i.n the field as long ns lat.Tae 
of Listl'oclfJ7'C8 :11:1' present, for in thelaboratol"Y th<,,)' laid e!!gs illlrne­
dial:ely. 

His 110t known how t:hisillsect passes the summet· pel'iod, bur it 
probably has sOlne alterna.te ]1O;:;t. 

EPIPLAGIOI'S LlTTOIl,\L1S Blanchard 

(.Pigs. a 1111(1 4) 

E7)ir1ag io ]Js Zitto1'lllis waS dis('overedin 1!)4~ in the first large col­
lections of List1'odcl'C8 rnadeill Santa Fe, Argentina. It was described 

• 


by Blanchard," the Bame being" dm'ived fl"om the location of its dis­
covery, i. e., the littoral zone of the Platu River. 

• BI.ANCnARU, 1~\'ImAlm E. UN NU.:VO t:X'OI:lS'rIIlO, ULI'OItT.IXn: 1'.\Il.\SITO IIt:T, 
OOIIOO.JI) ".; LAS 1I01t'I'AT.I?AS {LISl'II0IlERt:S OIlLIQUt'S KI,UGJ. Soc:. Ent. AI'gentina • 
Rev. 11: [4;'0]-4GG. 194G. 
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• EpiplagiQPs littoralis has also been found near Montevideo, Uru­
guay. No littfXl'alis appeared in collect.ions made at Rosario, Argen­
tina, also on thfl littoral, only 300 kilometers from Santa Fe, nor in col­
lections from S~an Antonio de Areco, Province of Buenos Aires, Ar­
gentina. Blam~hard states (communicated) that he has specimens 
from the Province of Buenos Aires but has no host data. 

e-+--+-­

rs• 
I 

rs----II 

c 

l1'lGt:lt~~ ;3,~-EfJiJlI(lUiOJl,~ liltoralis, immature stages: .:t, I~gg showing (co) two 
('omide" greatly enlarged. B, Eggshell. on skin of host, with a first·instar 
larm attached at the point of cntry, showing (e) the eggshell, Co) the oper­
culum, and (8) til(' skin of host. 0, First instllr of la.n'a in Sitll, n schematic 
diagram of posterior llorlion, showing (c) and (0) same as ill fJ, U) the larva, 
and (r8l the r(ispirarnry sheath. D, l)'irst·instar lan'a, with post.erior por­
tion en('108NI in rrspir:ntoryshca,th (r8) showing (8) the ,;kin of host and (op) 
the openin,~ in til(' skin to whiC'h the respirtltory shenth is attached. E, First­
instar .larva, III.Rt segment showing armnture and spiracles. 

• DESCRIPTION OF STAGES 

The egg (fig, 3. A) of /i:piplagiops WtoraZis is white, oval when 
spell from above, and flattened ventrally, the upper surface being 
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cOl-ered with a chalky white substance in which eim be seen fine 
reticulations of elongate hcxagO!lfd form. The lower surface is a thin • 
membrane. Anteriody on the upper surface is a small, clearly deline­
ated operculum that is vcry plain immediately after the egg has been 
deposited. On the operculum is a group of small beacUike organs 
(fig. 3: A, co) set in a circular space which bears no chalky white 
material. Posteriorly and dor:::nl)yis another group of these orgtHlS: 
the operculum group consist:; ot ;30 to 44: separate organs and the 
posterior group~ 41 to 55. 

Figure +, A~ a ::hows the buccopharyngeal armat.ure of the first­
instal' brnt with tilt:' tip enlilrged: fi.gul'e;t E, the pO:'tel'ior spiracles 
andinregumental spine:, (If the first-instal.' JaL'ya: tiglu:e ;), B, 0, and 
fl, tlm tirst-inst:lI' i:1ITll in po::itioll of 'fpcc1ing lIml the method of 
attachment to hOEt skin: figlll'e -J. ~l.. I}. t11(' buccophar,Yngeal armature 
of the seeoncl-in:::tar hunt: figlll'l' +... 1.. c. the outline of bUl!('opharyn­
geal armature of the third-in,:tnr latTa: figure ..1-. B. the po~tpl'ior 
Epil'acul:u platC's of the i"lrinl-ill;ta,l' hl.'nl and tlH' :-:hnpC' of the plates 

• 


D 

FIOeJtti 4.-Bf/ipla!/iops liltol·/lli.~. illlll1:\llIl'C' .'t·:1J'('''; :1, :BW'('t1pltar~·ng'.';ll !trllla- • 


tun: of. n, first-insrnr, lI1u('1I l'nlnrg('d: b, ;'!'('OIHI Tnst:1r: I" t11in! illi'tnl'.J:, 

Til i rd instil r, IlOstf.'ricll: ;;pi rn ('I,·;;. ('.Pllpn I'! 11111, fIlW oC I hI' ;;[ igl11 II I 11Tft trs 

iillOwlng I1rr:'.l1gl.;mC!nt or rf'spirawl'," ('ornit-!p;,. 0, i!l1p:lri1IIll, oullillr, sho\\' ­

ingllosHion of :<pir:1('ulnr [I!n(I''; [ll1lI tlte [Jl'orhor:1cir c'(JI:ni('jr:'. 
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and relative position of the openings; figure 4, (J, the outline of the 
spiracular plates seen somewhat ill profile; llnd figure 4, 1J, the shape 
of the pup:u'iuIH in dOl'sal position, 

BIOLOGY 

This fly mates irnlllcdi,ltply aft('r (,IllCl'gc'l)ce, Toindllc(' mating the 
male Hyosci.llatc's tll(' ant('l'iol' pal't of its body :t'rom side toside mp­
idly in the Pl'csC'l1ce of the fe 111 a 1(', Mating .lasts about an hour and 
apparently OeCUI'B ollly oncC', for wIlen the i:WXI',; W('I'C Idt /:t),!:!:('tllcr for 
a 1(1Ili!: prl'lod 110 11101\' Illatillg O('('UIT(,(1. TIll' maturing of i:!tf' l'ggs 
1'I'idp'II11y I'l'qllil'\'s :,('\'('I'al (lay;" Mail'(/ flip:; \\'('1'(' gi\'(,11 ho;,;l; lal'vae 
iIl1I1W(lialdy.'hui' (lid not lay tlll' lil'"t l'ggs tllltil :\ dn,)':, la/PI', Egg 
]arill!! wa:; not· :lUUIHlnllt. 11()\y('I'('I', lIlltil uft!'I' ·1: 01' ;) (1,11'2, 1'lIirtel'l1 
:/'(:n1:'l.1('"I'li(/ ;;;:!;) ('!.!'!!:', HIli!. (I [;;SI'(, 1 iOlls :-,llOlI'pd t 1]('1' ('oitld hal'(' laid 
1110l'e, ,\,1 t It 01 I!.!'h (~Il t W() o('cn"ioll" :Ill Pl.!'!! a I I'('ad I'" tra I1S l'ol'lllt,di 1110 

a l:tl'nl, but Il('Jt 11II('IIC'd frOllt till' (,!!!!:.:hi.'II, wn..: '110il'd dOll'n in till' 
ut('l'lI!>, 110 IlIrvaL (1('\'l'loplll{'l1t \l'lIS H'(~I;'abO\'(' tlli" poillt. 

111 tlllotli('l' ('XI)(>l'illl~'lll ;)l1ip;; 111'('(\ frol11:!i' 10;\ 1. <IllY", a.l1(1 (\epositpd 
(jOI ('1!gs, Djs",e('ti()l1~ :;ho\\'('<l Uwil' t'gg supply (0 h(, pl'ad ically 
exhau;.;(ed, 

(hciposition tfli;:P,';: pla('(' by pn'f('I'PIH'l' Oil In 1'1'111.' f lIat a I't' not: com­
pletel,\' g'l'o\\-n 01', a.t' \east, al'(' 1I0t n'ndy to pupntl',\\'hl'11 tile' fplllale 
p(,l'ceh'ps [t sui(abll' lIo:'t File t'irLU1b('I';-' on'l' it: IIlld. ('Ill'\:; 111'1' abdomen 
l'ol11l'\\'lml 1IIlllpI' 01' al'ound [111(\ .ill n. 1110l'ellwIlt Insf illi!: about :3 to" 
~N'()lIds ,;;ticks an ('gg on it. TII(' ('gg I:, u:'lllilly In ill \\'iill it., long axis 
lrHI1;-;\'l'l'se to the long axi:: of tIl(' ho;.;t body: of Iwl'lI'[:,'(' (llprei" no pat" 
ticul:ll' OI'ientatioll. it twin!! laid ilHliff(,l'cnth' 011 thorax or abdon1('n, 

'l'h('lnl','n. i;-~ fOI'lil('(l ill :!. to ;) (la,.'"!:' nt Rumn'1el' /PIl1(lPl'ilil1l'es,'Vhcn 
1'(,11(ly to hn.(cll it pit'I'('P;; n holt' ill tl1l' 10\\,('1' 111('I11\H':l1lOlI:> port ion of 
the t'g,!!,.;ltdl nr:H' th(' [l.II[PI'iOI' I'ml ('x:t{'t1,\' 1111(\(,1' tlH' OIWl'{'ullIll1ancl 
fol'('(''; it;; \\'n~' illto til(' h(l~t lal'\'tl. ntH'ill.£!,' thi" ne'til'it,\' til(' OP(,ITltilllll 

j~ pu;.;ll('d oIl', thl!:; nllo\\'in.£!,' 'fOl' a ~lIppl." of :lil.' t\trough the olwrC'lIhl' 
:qwrtul'(' find llH' inj!I'l':';o; apl'rtUI'p, \Vh"ll il1:,i(\(', til(' IUl'I'n l'I'Ii):tin,; at 
thj,; poillt, con;;(I'ucting all illtl'gull1('llta.1 re:;pil'ntol'Y ::;1H'flth, Tll(' old 
q!!!:-i1pll 1'l'll1:d 11~ O\'l'I.' t It is bl'(,:1 til ing hok until en:ntllally [tis worked 
of!: I):' 1110 "C'11lP11 (;; oJ till' hc!"!' IrLITH, 01' by l'ubbing again:;t lea\'(':-', The 
po 1'1I;;i (p 1illTa \)('('01l1('''; ('11 t11'l'1,r SUITOU ndrd wii il n. nH'1l1 hl'a 11(', the '.fit 1)­

Ilpllik(, b:i;.;al ponioll of ",hiel1 turns blnck, so that one C:1I1 SCpal'fltc 
plIl'asitiz('d '1'1'0111 nnpn,r[l,;ii'ize(i J:1I"':ll' on sight. Thr Ian'al st:l!!e is 
1(J11,!!:rr \l'JWI1 (]H' ('gg b In i<l Oil n. ho"t hn dn'g :i poorly (it','elopc(lfat. 
bmly, On well-d('\'plolw(L host InlT:lp that an' i'uppliNl with f!'ol)(l 
·f'at body, the Ppg-to-Illipation 1)('I'iod of' IIt(' pal':tsit(' I'ccplirt's !) days 
ill :t. "'HI'11l I'()OIl1. III (11(' fil'ld til(' pa I'a::;ite g('nerally kills thp. host, 
1\'1Iily it is sti.'1 in t11(' hH"'[.d ~tage but n.ft('r Ill! "i Ilg fonn('d i (s pu patlon 
('C11111 tll(' soIl, 

By the ti 111(' the pal':1si te 1.. rITa. hns com pletcd it.s fectl i11!!, the host 
larni, j" .£!;l'Il('l'all.,· <1('a.<'I find sloughing a\I'ay, l'xlIdinf!' nil offensive 
OdOl', TIl(' parn~itl' l:uTa workg its posterior spiraeles out titl'ollf!'h thc 
ho~fs skin and ('Ol1tilll1('S 1'PNling until the host is {'onsulllPd, aftt:'r 
which t'lIl' p,lrnsite ('n1er!!(,s from th(' old skin nnd pupai('s, 

Ol1ly I Pllr:ISit:(' elJl(,I'gt'B fl'!J1Il n :-:inglC' host. .Any otlH'r parasites, 
and tilel'(' a.l'(> Oi't('11 ;\ 01' .Ipgg::; (.11 a. ;.;illglc host, npparc'llil" die or aro 
('onsuli1('(\ by t1H' most vigorous parasi((', Oflf'1l tlH'rc ,,\'ill be 1 01' 
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more POl'izon, se\'(,1":11 li'piplagiops, fll1{l :tl1enmiode, 01' n. combi nation 
of the thl'ee,:in n single hOFt. In 111(,:.:(, ClIF('S the nematode appears to 
vanquish the oi:1H'1" l):lxa:.:itC's. 'Vh('n n, !lOFt. latTa. i;:; para:;itized. by 
]a.l"v:\. of FpiJJZagiops nlHl of Po,'i:-:on of f'oproxiniiltC'ly t:~1e "arne age, 
the POl'izon suceund):, and thC' Epip71t[/iIiJ·., cOlllpk(C'sits lite SuccesS­
fully. 

:;g \;-iOS,\1. IIISTORY 

The egg stflj:!:C' of E pi)lla!I;" jJ.,·li/{(}I'Ii/;s i::; 1'01111(1 i 11 Ul"Ilguaya n fields 
eadyin ::)eptt:mbe!". TIll' fil'~i pllpal'il1lll waR :f01l11d on Sept('lllbf'1' 12. 
By i1w end. o·t: the mOllth :III ,.jap:t'>' oJ' til(' fl.\' iU'(' abundant. By Non'm­
bel' the Lit~:lI'()d(I'l'sI:IITf!(\hlll'l' pral'ficlilly <lL.:apP(':lI'C'tl nnd the !I,vis 
lORt froll1 fright ulltil lilt.' 11('xt ."Pill'. Tht' Inlp~i: I'l'('o!"ll of fI.Y ('!l)('rj:!:('nce. 
58 Deeenll)el' ;j. 

In Sania, Fe, ~\l'f.!'('ntinfl, pl'lH'ticnll.l' ill(' ,,;II11P :'PlI:,onal hiF/Ol'y pre­
ya i IR. '.1'11(' e;ld i(';..;1: pl! pa I'b \I'PI'l'llotpd 011 S('pj{'l1d)('I'!l. Eg-!!i' n nil 
first.-instal.' hll.'\·ilP \\'('1'(' found in di";,,p('lioIlS(Jll.\lI.!!~lI~t :W. TIl(' ppl'io(i 
ofmaxilllul11.PlIIHIl·innl f'ol'l11:l!ioll \\,:I~:I'l'(}m O('ioi)('1' 1 to JO,ill 'l()1;3. 

P5F.I.:DOCt.I"T\ -po taff. aim B. and B.) 

(Fig'. (J) 

PSIU(/iJ('l/;';/a. ~p. :ql!>PHI.'pd ill II 1'('lIl'jll!!'ll'ny of Lid/'{)£/II'(s in Santa 
F(', Aq.!'(>niillll, ill If) 1·1·, lit ",hi['1i lillll' ill(' WI'itp!",.; \\'(,I'P doubtful fI.S to 
tilt' fl.'uC' \)o;;t. In 1!J.J:i, lto\\'l'n'l', nllOlIl n. (Iozpn "IH'('illH'IIRW('J'(' 1'01l1ld, 
n.nd it. wa~ !l0:;,;jiJlp to j:;olni(' til(> pup:Il'ia witll tl1l' ho:,1: Int.'val :-:kills. 
}Jxnmin;ltioil of th('lnHet'lJl'o\'('(1 bC'."OIHI (iollbl; that Puudorlista sp. 
1.5:l prilll:ll.'Y pnl'asite of l,i..drllllll'I.,llIl'VlIP. It aplll'flr::; to be unirll ­
POI'f:IIlt: ill til(> biolop:kal l'Ollil'Ol or Lis/I'(I(lll'(S. 

TIl(' hllt·(·()pIIiU')·I1~·(':t1 nl'UWlIll'P or Ill(' Jil''';(. :'('('()!III, and (hirdin;-;i;u·;.j 
are "h()\\'nin figlll'(' ;1, .1. ",hpl'pas [hI' "tip'll1:d plllk of the puparintn 
projP('i.ingfroIl111l!' J1O:;( ;o,kill (\'('lIil':lII,\'ili IIll' (1Iol';lcic I'('gioll) within 
which (11l' Jltljlnriull1 i~ flll'.II1l'd j:-: ~ho\\"l1 in figl1rl' ,1,11,. 

.An l1ni!l(,lllilird ~pl'('i(':-, of a larg-p Jmil'lronll of' il1(' Jln'l1Ii,~ typr ha;.; 
bN'H 1'('lIrc(/ 'f!"Oill L;81I'()(/' 1'/8 1i1I'\":I(' ('()lh,ctPll in SHllla, Fl', ~\.rj:!:elltil1a, 
and inCrugll:lY. Pal'a"itii'l1lioll JI)' tlliC"'o\\'oJ'1ll in om' I'p~tri('(('(llor:dif'y 
in Urllf.!:uay 111 UH,j \\'a~:( .... hi.!.!h :1 .... ,-.; Pl'I'('('11L ",JIi.\(> till' tl\'('I';lg(' para­
s.itiza.tioll ill ih(' ~olljltl'rll part !rf rrll!-!'IW\' \IllS 1:2 PI'ITl'IIl. 

'{he binlof.!)' is Ullkl10WIl to IIlt'ln-itPI::;, Tht' lan'a,' Iwnring th •.,,;(' 
11eIl1alo(\(',; 1I1.'l'II,;unlly ';t'lllitl'llll"IHII·('Ili. o\\'ilTp'lO Ihl' ah:-t'Ill'e ilf a. fat 
bod\'. f1lld.ll';IWlly hun' 10 to:.!() "-01'111":' ill p:wil . 

.I ii 'In I;) [I. 11 1I III il('" 0 f p'II'u.-,i IizC't1 hi I'Yap I)('lll,j ng t 111'';P m'm;l io(l(,R 1\'('1'<: 
S(,llt to Califol.'llinill Hil ait('lTlpt l!J p:-'iulllbh tll('1l1 Ih('l'p. 

l'1(:GltI·; ;,,--/'Rnr!/{wliol'/u, i'P., iJlltlUllllrt' :;ta~(';;: .1, Lnl'l'!l, IJlI('('ophaI'YlIgt'al :t1'1IIi1.­
t;un~ of II, lir,,;t ill"t:nr; Ii, ~!'('ont1 ill:'l:II.': (" ;;p('ond instill', I ('rJlli.llnI ;;('1('1'(1111\' (II', 
disUlI P!HI) ; nnd II, third im-Ilil', 1.1. l'llrJlII'illll~, fI, wiihill I'PIIl:lins of hOi't 
showing' spir:lcular plai(' IlI'(Jll'!I!!ing:\'ellli:lIUy; I!. £tigllml plate showillg its 
(1\l:Isi gluhul:lI' forlll 1111<1 l'lllan;el1 bn;;l'. 

• 


• 


• 
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FUNGI 

Two fungi, Entomophtlwra. sphaerosperma Fras. and Beauvaria • 

globulifc'f'a (Speg.) Pic, attack the larvae of Listroderes in Argentina 

and in Uruguay. Although at times these fungi cause considerable 

losses in rearing cages, they do not seem to be an important factor in 

the control of the vegetable weevil in nature. 


PARASITES OF THE ADULT OF LISTRODERES 

MICROCTONUS n. sp. 

(Fig. 6) 

The parasite MicroctOnllS n. sp., of the braconid subfamily Euphor­
inae, was found in cages of adult Listrode1'cs collected at Santa Fe 
in 1944. It has not been collected from any other locality. It is a 
negligible factor for controlling Listrodercs, only about 2 dozen speci­
mens,having been reared from upproximately 30,000 adults. No ot,her 
host IS known. 

DESCRIPTION OF STAGES 

The adult of il/ic1'octonU8 n. sp. is blackish, about 3.5 mm. long, and 
has a very short ovipositor. The male is similur in appearance to the 
female, 

The egg when first laid (fig. 6, A, a) is about 0.18 mm. lon~ by 
0.09 mm. wide (including the peduncle) and of the usual wlutish 
('c)lol·. At one end is a slightly inflated peduncle about as long as the 
body of the egg; the other end is slightly pointed. After a few hours •
of :incubation the peduncle shrinks somewhat (fig. 6, A, b). As incu­
bution progresses the egg becomes more spherical in outline 11Ild in­
('reuses enormollslyin size; and as is customary with many braconid 
eggs, n layer of Jurge cells is fonned slll'l'olmding the embryo (fig. 6, 
A, a), 'Vhen the .tur\'a is ready to isslle~ it bursts the shell of the egg 
Imel wodes its way out; the cells surrounding the embryo also flow out. 
and many are seen free in the hody cavity of the host. 

During this development, the egg, deposited in the hypopharynx, 
worksposteriol'ly by degrees through the beak, llead, and into the 
thomx and probably to the abdomen. One beetle, having been exposed 
to adults for several days, when dissected, had 8 eggs distributed 
from the hypopharynx to the second thorncic segment in stages of 
development varyinl!: from newly laid to well-fOl'med larva, the more 
Ildvan('ed being uniformly situated posteriorly. 

The first-instul' larm (fig. 6, B) has a large flat head that is broader 
than the thOl~llx, 12 other segments, and an elonglLte but rather blunt. 
('llIIdalappendage approximately as long as the preceding 10 segments. 

The helLd (fig. 6, 0) bellI'S 2 small sensorIal papillne above the epi­
pharyngeal region, a. faintly discernible maxillary and labial region 
wi~h bllttonli~e maxillllry palpi and n labi,ll projection resembling a 
splllel·eUe. '1 h(' mesul hOl'dei's of the hypostomnl scleromes are cov­
ered with tuberdelike l'tI~ositief'1, The mandibles are long, simple. 
and ensiform.· , . • 
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,FUlL'Kt: ij.-J/kr()cto/lll~ 11. sp., illlllulture sluges: ,A, "Jgg, fI, (ovnriulI; Ii, r.;occlltly 
dcposi\f'll; c, 1) duys ufter dl~)l()silioll. H, "'Irst-instur Inn-II. C, Helld of first­
instnr lun'n. D, Last-illstnr lnrnl, 1/., spiracle; II, IllIrt (If hend showing priliciplil 
lIIQl1th purts. 

The body is $u\)eylindrical, tapl'rin~ gently 1.0 the, extremity of the 
enlldnl proceSS. 

11lt~. illl:l~rmedjate instal's have not been ObS(~nTed, hilt by trcnting 
with potash a last-stage larva found dead in a cocoon, it has been pos­
sible to Obscl've Some of its characteristics (fig. (i, D). It is of the 
lIsual ,hymenopterous type, rather slender, arched, und widest. at. the 
fifth abdominal segment. Thehelul is smaller than the first thorucic 
segment. There are 13 body segments, the last being without setlle; 
the others bear It tnlllSVCl'se row of sparse setae. those on the eleventh 
abdominal segment bcin~ most abll.ndnnt. Tlwl'P lire!) pairs of open 
spil'l1cles located 011 th(,. second, thol'aCic Imel tll(' lirst eight abdominal 

• 
segments.. The spimcle (fig. 6, .0, a,) consists of fl, funnel-shnped 
opening followed, by nn IIImost sphrl'ical atrium. 

The head of the illst-instul' .larva of Micl'ooton'l/.s 11. sp. (fig. 6, D, b) 
hilS been studied only in pieces taken from Qld cocoOns. .No 11Iltennnl 
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foramina or eye marks ar'e visible. The sclel'otized portions above the 
mouth nre not pronounced, the Jabralregion being indicated by a fold 
in the skin: four sensorial setae arc above this fold and two :lre on it: 
the. mandibles are simple, small, and almost triangul:u' in shape and; 
I1n 11 ke mo~,t other last-Insta" bl'aeonid larvae, they have no teeth. Two 
small rodlike scleromes represent the pleurost:oma and gi\'e support to 
the mandibul:u' apophy:,ps; althou!!h the hypo:,t:ornal s(:.I(lI·olne iSllot 
pronounced, Jl~if:hel' are the mesal borders of maxillary areas, these 
being fleshy lobes; fhe labial scl('l'Ol11e is qllite distinct, being rather 
heavy, more or less U-shaped, wicl(·st and hpayil'st at its rniddh~. where 
tbe ginglyrnal sockets give articulation to the maxillary sdel'Omes. 
They !Ire also distinctly sci l'I.·otize(i , llI1d ('xtend ouh"llI'ds to the bordm' 
of the head, wlwre they ha\'e a membral10llS :1I'f:iclllation ""iiJl the stub­
like cardinal sclcrornes, Gl'OUpS of rather' stron!!, sensorial setau are 
above the maxilla,l',\' sclerome. on the ]owel' pal't'"of the labillm, and 
below and laterad 0-[ the.lnl.,ial R('krOIlH', 

'1'he (,OC0011 is whil:(', and of the generrtl form of an A'jJant.des cocoon; 
it is spunncal' the dead hosl: whence the larva, issues, orin trash 01.' 

on soi I nen rby, His not; atiadwd, exccpt: occasiollally to the dead host. 
In the labOl'nl:ol'Y this parllsilc W:1;;l\ot reared :from egg to adl\lt. 

lIow!.'y('l', mai:in.g lI,nd oviposition ,\"('I'e observed, and ]al'\"Ile were 
reared through the first Etage. 

1lI0LOCY 

)fat;ing of iJ/icl'otfonlM II. sp. in ordinary glns5 tu\J('s OCClll'I'C'Climnw­
diarely aJl:er: emergence. 

Females li.\'e<1 (j lo!) days in cagcs with w:Li:N' find pure honey as food. 
Theil: lives WerC f)l'obabl,Y shori:l.'ned ('ollsidl.'l'nbly by the exhausting 
efforts in o\'ipositingin Ihe adult weevils and by the somewhat harsh 
tl'~at:mcnt i:l1ey l'ccei\'Nl :from Ihe w('(·\Tils. O\;iposition begins 2 to 
;3 <lllys after ('mergence Hndmating. 

For.' O\~ipoRitionR, :l'ema It, JIiC'l'o('toml8 W('I'(, pl:I('('<1in small globe 
cages with n, cloth base, and adult wee"ils were supplied. 

The ad of ovi positiol1 iR a most p('culiar 011(>. The female. faces the 
adult; we(,vil with nntel1l1:l(' spr('ad in nl1101'e· or'less hOl'izollhll pl:me. 
If th(> w(>eyj lis 1\1()\,jng when the parasite nPPl'Oaches, it sl:ops,lowel's 
its ]1(':1<1 until the benk tOllel\(,s the suda('c lIpon whieh it rests; the 
par'asite b(l.~i ns h. "pal p" Ill(' b(>ak of the wP('yi I wil:h ifs antennae, nt 
the sal11n time slight'l.\' I'ai:.:in;! the nbdon1l'11 and pl'ep:u'.ing to stin!!. 
En'ntunlly the weevil l';ri;.;('s its heneT as if: 1:0 l'llak(· o/r this nuisan('(~, 
At fhis instant the Mim'ooton1l8 qllickly clIrTcsits abdomen undcl:neath 
the thor:lx Ilnd thl'uslin~ :fol'\\'al'd dr.i\'('s t1w ()\ ipositorin h(>tween the 
man(liblN; o:f jhe beet\(' and into the soft skin of the mouth. An egg 
.is d('posit'Nlinsid(' the body ca.\-il:yin the hypophal'Ylix. .As the 
w('evi I. ;.;iTu,!!gles to fl'('(' it;:elf :t'r'OIn the. a I:I::1('k. the jJf io'octonu8 qll ickl,\' 
withcll.'aws ifs ovipositor and l'('i:I'('ats, fl'equently 1'('(:I~i\'ing scv('re 
blows from 01(' \)1'1:1'1(' and ()('ca;:;iona.lly lo,;ing :I. Ipg nl' an/:('I1I1:1. 

HYALO~IYOf)ES sp. 

VOUI' sp('C'inwl1s of 177/o/rnnyo(/es sp. wcre re:lr'Nl 1'1'1)111 about 70,000 
adults ('OllN'l('d at Santa, Fe in l!)!:~ and 1 sp('('inll.'n 1'1'0111 appl'oxi­
mat!;·l" th\' ;';f1m(" Illlmlwl' of ho,;/: adults colll'dNl in]!)·\·!:. ThiR flv is:l 
n('gligihle fad01' in tIl(' hiolop-i(';t1 ('ontl'ol of the \\,('(>\,il. ' 

• 

• 

• 
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• EUOESTROPIUSI.\ ,AI'ERTA (8. and 8.) u 

(}'ig. 7) 

• 


One specimen of E'u.ocstl'OlJhasia ([pe1'fa. was reaTed from aoo adult 
Li,~t1'oderes collected in Uoslu'io, Province of. 8lmta. ~"e, ArgentilHl, and 
1 obtained from a pupa, found :in soil. 

By dissection 01' the adult: weevils -from which the pa.msite issued 
the puparium waS i,solated; the JanTa] 1'espil'atol'Y sheath was Jound 
to be in the ](':ft side of thc mesotho\'tlx attached to the trachefl neal' 
the spil'ade, The first-instal' hliccophal',Vngeal al'lnatnre taken from 
this sheath. this :ll'lllatlire 01' the third-instal' larva, i::tk(,11 -from the 
pupal'ium, 'the ouf:lil1(' of the PUPllriUIn with itsllnnsufll posterior 
stigmal plate, alld tlw lnlt('r consider:tbly enlarged are shown in 
fi!!ul'c 7 . .I\.-C. 

'This 'fly apP('111'F to be IIllimportnntil1 the ('ontl'ol of: Lisil'odel'es. 

B 


• 
l:'Wl:ItE 7.-Bllo('s'rOl/lwsi(t III/uta (B. al1l1 n.). imlllllture stll!.:!'S: A, UlIccopbnr· 

nygelll lIrlllnr.ure 01' (I, lirst·ill!'tar Illfl'iI; /1, thinl·inSlllr Inrnl. II, PUllurium 
(IIlUine, lind Stigmal plute. C, t'IlJlllriulll, stiglllllI plnt,e, oblique dorsal view, 

• Identified I;y '1\1. T. JIIU1I;'!" 'fill;' lull;' C. H. T, 'l'owllsen\l identilled this fly 
as CCllo8oma sil. 
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INTRODUCTION INTO THE UNITED STATES OF NATURAL ENEMIES 
OF LISTRODERES • 

The introduction into the United States of natural enemies of Lis­
troderes began in H)49 with the sending of Porizon cocoons and 
/:., piplagiops puparia. 

The earlier: sendings were handled by H. D. Smith at the Parasite 
Receiving Station at Hobokell, N.•T., who bred out t11e Epiplagiol)$ 
flies and forwarded them with the Port.:'on cocoons to the Citrns 
Experiment Station at HivC'l'side, Oalif. 

The EpiplagiolJS were shipped in small .f1nt boxes packed in sphag­
num moss; these boxes in tm'n were arranged in a .larger box with 
honey agar for food and water for drinking, ill sllch a manner that the 
flies could emerge and find space and footing, food and drink in the 

• 

ll'IGlJIIE S.-Cage used In shipping puparla and adults of Epiplaoiop8 litlorali8. 

outer box (fig. 8). The objection to this Itrl'llngement for shipping is 
that the flies emerge in the dark and consequently many flatten them­
selves out trying to go into cracks to escape. However, over a thou­
sand flies arrived nt the Citrus Experiment ~t.ation, where they were 
bred and released over a period of 2 yeari';, after which the efforts to 
establish this species were <hopped. No field recoveries have been 
recorded. 

Since El)iplagiops does not go into a diapause as does POl-!zon, this 
fly probably passes the summer period 011 some other host. J~iforts to 
breed it on larvae of G,'aplw,qna,tlitu,g ZCltcolo1n(t (Boh.) (sens. lat.) 
J'0sulted 1n abundant oviposition, but no flies devcI0p(~a through to 
I,he adult stage. 

]'r'oma, total of 105 co('oons of Tdaspi8 shipped to the Uniled States 
in l!J4:3, [is adults ar'l'ivell alive in Oalifornia, and were uti.Iized for 
breeding and release. Tlli:;; paI'Hsit(· does not appeal' to have become 
e:.;tablishedin the United Stntes. • 
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• In 1944, 244 larvae of List1'odM'es parasitized by 'l''I'iaspis were 
shipped to Oalifornia in It mixture of moist sawdust and ground 
sphagnum. An of them died in the lln'vltl stage, undoubtedly because 
of some noxious effect of the untl'euted sawdust. 

'1'he P01'izon cocoons were shipped hl small flat Loxes without any 
arrltngement for emergence, as they do Hot emel'ge ut once. Six small 
shipments of new.ly emerged mated fcnmles of l'01'i.'Mn 1Ja1'/;.:e1'i were 
made by first-class a.ir nUI,il, but because 10 to 12 days were required 
in transit. these shipments wem not successful. P01·ip.-on has not. be­
come established hl the United States, owing to the difliculty 0:1: clHllIg­
ing the established season:),l rhythm of this insect from the southern 
hemisphere and br.ingingit; outoJ its aestivating state (November: to 
April) in the United Sta.tes while host laryae are present. 

'l'lll! nematodes were 8hi pped :in thei I' host lal'vae packed in moist 
sphagnunl moss, CHt'e being taken to seled only pal:a!:iitized larvae. 
Selectioll is not; diflicu1t nnCler a binoculfll: rnicroscope, for the worms 
call usually be seen thl'ongh the skin. . 

The parasites sent; to the United States during 19+2-·.I:iJ :n'e showlI 
in t:ahle;l. 

TAnm 3,-Nwnbe1'8 of 7Hll'asitrJs of Li8ll'oileJ'es shipped to the 
United Btates/1'OJn 8ollf.h ilmel'ic(t, 19//3-.45 

• Porizon argcll/incnsis and p, ' 
parkerL ____________________ ! G,14 4,1)83 2, aOG 4,700 ]2,74a 

Tria'~7)i8 sp _________________ •• i 0 lHii 24~1 0 4:m 
El)iplaglops liltorlllis __________ -i ], 107 8, 08a 0 () 0, IHO
Nemntodes ___________________ ! 0 0 0 1885 885 

Grand totIlL ______________ j-]-,-7-5-L-1-1-.-,-20-1-1--2-,0-'-10-1--5,-5-8--5/a

1 Host larvae containing approximately 10 to 15 nelllutodes euch, 

SUMMARY 

Several specie::; of L'isl1'odel'fS, including costi1'ostl'is yar. oblitJu~18 
Klug and L. apicaUs Wuterh. have been :t'ound in Uruguuy and Al:gen­
tina, whct'(l their larvae feed principally on chickweed (Btellaria 
1I~edia). They cause little damage to crops, only one important Joss 
being noted-it field of }'Olmg potatoes was destroyed by adults feed­
ing on the sprou~s. Ov,iposition ,and larv:tl clevelol?ment extell(~S 
thronghout the wmt:el', from Apnl. to Novemb(?l'. 'Ihe summer lS 
passed hi the adult; stage. 

Natural cllem ies oJ thc .Jal'va i nclu(](I;:: ic:hneumon ids, P01'izon l)(o·/;.:e1'i 
BI(dlc1., P. (tl'{J(~nti'l1en8i8 HldHI., and lI.n IInknown Thcl'silochini; 1. 
bl'llconid, 'l'ricq)sisll. sp.; 2lnrv:lcyorids, fi:piplagiops 7ltto'l'alis Hlchd. 

• 
and Pseudocli.stct sp. (afl:. at/'ct B. alld B.) i 1 hail'worrn of the .Vermis 
form; and 2 :fungus diseases, 1£'nlo1lloplit lWIYt 8p/I.(l(J/·ospcl'ma J;'l'as. and 
Bea't/iV(i,1'/a (/lolmli/el'((' (HpC'g,) l'ic, Nfdlll'lll erH'rnit'S of tl:e adult 
beetles arc 1 bra('(Hlid, ,Vim'oC'/oIiIlS II. sp., and 2larval'vol'ids, f!,"'uoe8­
tTopltasict ((pe]'la (n. and H.) and lIyalo'll1.!lo{/('8 r:;p, 

http:19//3-.45
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Porizon and Triaspis are solitary internal parasites of the larva, 
the egg being deposited within the host larva. App:trently there is 
only 1 generation of Porizon each year, but probably 2 or more of •
1'riaspis. The snmmer period is passed by Porizon as an adult in 
diapause within the cocoon. 

Epipla9iol)S depo;,its an undeveloped egg externally 011 the host 
larva, the pllraRite lat.·va penetrating the host at a point under the egg 
alld there forming arl int~gumentory respiratory envelope. The para­
site .larva leaves the host to pupate. 

Among the natural enemies of List1'odere8 only POl'iaon, 8pipla,­
giops, and the hairwol'm appc,ar to be of any importance in control in 
South America" 27 percent of the weevils being killed by these para­
sites :in 1!H2 at San Antonio de Areeo and 74 at Sant:L Fe, in Argen­
tina.; :in 1043,26 percent at Sant,(t Fe and 30 percent in Uruguay; ill 
1944, 16 percent a.t, Santa, Fe lwd ,H percent in Uruguay; 3mI in 
1M5, 6 percent at Santa Fe and 3,l percellt in Uruguay. The hair­
worm, alt:houg]; generally distdbuted, ltppears to be of value only in 
restricted locn.Iities where in 1945 at one point in Uruguay, this species 
alone a.ttained a parasitization of 78 percent. '.rhe fungus diseases 
do not seem to be effective in the .field, but arc exceedingly troublesome 
in the In,bol'atory. 

Introductions into the United St:rll:es since 1042 ha,veincludcd 
J2,743 P01'izon, 4:i)O 'l'1·ia.sJ>is, 0,100 E1Jiplag'iops, and 885 L'ist1'oderes 
larvae bearing- 10 to ] 5 nematodes each. 

The 2 speclCs of PO'I'izo'n, 'l'1'iaspis sp., :weI Epi'plagiops littoralis 
ha,ve bcen reared and released in infested fields in Cali:fornia.. None of 
thcm are known to ha.\TC become established. Difliclllt:y was experi. 
enccd :i11 breaking the estiYfI,ting- cliapn.use 01' the ad~l1t PO'I'iaon to. adaP.t •
thcm to the seasonal rhyt:.hm ot the NortherlllIClmsphel:e. E/nplagt­
ops, hnving a. hetcrodynamic seasonal l;hythm, ev:ic1ently reqllires an 
aIt-ernate host. 

u. s r;OnftNMCUT I'Ii!tlIHiG offlCt;, 1950 •
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