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INTRODUCTION

When the South Amevican parasite laboratory ef the Bureau of
Entomology and Plant Quarantine was established in 1940 in Monte-
video, Uruguay, one of the projects assigned to it was the search for
natural enemies of Listroderes to be introduced into the United States
in an attempt to control the vegetable weevil (Listroderes costirostris
var, obliquus Klug). These investigations covered the period 1042-45,

It was some time before Liséroderes was discovered. Many exami-
nations of cultivated crops, such as cabbage, turnip, and radish, failed
to produce any sign of this weevil. Ocensionally n few larvae were
found on Jeaves of wild radishes. Bventually the Lurvae in sufficient
quantities for large-scale collecting were found underneath nnd among
the thick blanket of chickweed called “capigui™ or “moco de oveja®
(Stcllaria media), which usually covers gavden fields in purts of Ar-
gentina and Uruguay in winter after the cultivated crops have buen
removed,

Parasites were collected and reared principally aronnd the cities ot
Santa Fe and Rosarie, Province of Santa Fe, in Argentina, and near
Montevideo, Departient of Canelones, in Urugnay. Small eollections
were mucle 1n La Plata, Province of Buenos Aires; in Genernl Pico,
Province of La Pampa; and in Cordoba, Province of Cordoba, in
Argentina; and in the Departments of Rocha, San Jose, and Colonia,
in Uruguay.

It was not possible for the authors to identity the various species of
Listroderes collected. beeanse the systematics of the groups 1s not
clear. More than 20,000 adults were sent to specialists for study of this
gen 3. From the fow hundreds sent in nt the earliest date 8. species and
several vaces or varieties have been identified tentativelyZ PProdably
many move will be found when the larger shipments are stndied.

Listroderes costivostvis obliquats, a species of a uniform dark grayish-

brown, is the principal one found in Urnguay, and is common in the’

Santa Fe zone of Argentina. Listroderes apicalis Waterh, is found
in Santa Fe and in Mendoza. Provinee of Mendoza, Avgentina.

ECONOMIC TMPORTANCE OF LISTRODERES IN SOUTH‘;?\MER]CA

It appears from the 4 years” observitions that Listroderes 1s not an
importané pest of truck crons in Sonth America. Only one record of
consequence 15 to be noted. Ja Gctober 1947 a field of youngsprouting
potatoes nzar Melilla, Department, of Canelones, Urnguay, was de-
stroyed by adults of this specics,  The larvae apparently do httie dam-
age to cu{’tiv:d:ed crops. .

[ 3 . ' i 3 y " ot " P B - .

The principal planis upon which Listrod: ez feed ave eapiqui and
miastuerzo. The olhers appearing in the fist below are only oceasional
hosts and are listed approximately in the ovder of preference, as
judged by their frequency in collections

HOST PLANTS OF LISTRODERES

Biellaria medie (V) Cvi,, ehickweed, capigni, move de aveja
Corgnopiys didnuy (0 0 B Smith, mastnerzo bembea, aningue de zereinn, wart
CPORE, SWIine's ¢ress
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Cerastium humifusum Camb.

Mgiricaria chamomillg L., manzanilia

Bursa bursa-pastoris (X.) Britt, shepherd's purse, bolsita, bolsa de pastor, yerbs
de tos chingolos, mastuerzo macho

Cichorium ap. .

Soliva anthemifoliac R, Br.

Brossica napus L., tarnip, colza, nabe

Solanum tuberosum 1., potato, pnpa

Rumep sp., dock, lengun de vren

Lactuea sative L., lettuce, lechuga

Aptum graveolens L., celery, apic

Stzymbrium irio L., mostacilla

Sésymbrium ap.

Beta vulgeris L., common beet, remolacha

Stachys arvensis L., ortizn mansa

Silene gallioe L., callabacilia

Cirgium lgnceoletam (L.) HIl bull thistle, carde negro

Echium violacenm L., flor morada

Anthemis cotule L., manzonilln hedionda

Saponaria vacotria L., sonpwort, jabonern

SEASONAL HISTORY AND HABITS OF LISTRODERES

As in the United States (High *), the vegetablz weevil in South
America passes the summer {November 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 vecord of egg depo-
sition in the laboratery, by females brought from the field, is April
23. Although larvae undoubtedly are present in the fields in May and
June, they do p~t become abundant and large enough to be eotlected
for parasites uniil late in July. The earliest adult emergence noted
in rearing cages was on July 9.

Oviposition continues all winter in both Uruguay and Argentina,
and larvae do not diseppear until November. Some stragglers prob-
ably could be found until December, but generally the larvae become
teo scarce to warrant continued parasite collection; consequently this
work was stopped early in November.

On April 18, 1943, a large number of Listroderes costirostris
obliquns were found washed up along the beach of La Plata River
near Montevideo, The adult weevils had undoubtedly flown out te
ses and had been washed in by the waves. This incident is especially
interesting in view of High’s statement that ene specimen of Listro-

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

NATURAL ENEMIES OF LISTRODERES

Appurent.li\; all the parasites that the writers have bred in the lab-

oratory will breed upon any species of Listroderes, for there Porizon
argentinensis Bichd., P. parkeri Blchd., Epiplagiops littoralis Blchd,,
and T'riaspis sp. oviposited in or on any larva of Listroderes. Had
more studies been made, some specific preferences might have been re-
vealed, but for the present all these parasites are considered to be
parasites of any specices of Listroderes.

'HreH, M. AL THE vecerants weBvie. @3 8, Dept, Agr. Clr. 530, 25 ph. 1830
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PARASITES OF THE LARVA

Hymenoptera :
Ichneumonidae :
Porizan parkeri
Argentinn : Ban Antonio de Areco, Province of Buenos Alres; Santa
Fe, and Rosario, Province of Sunta Fe; General Pico, Province
of La Pnmpa ; Mendoza, Province of Mendoga.
Uruguey: Departments of Canelones and Snn Jose.
Porizon argentincnsis
Argentina: Santa Fe, and Rosario, Province of Santa Fe: Cordoba,
Province of Cordoba; Mendoza, Province of Mendoza.
Therstlochinl (genus unknown )
Argentina: 8an Antonio de Areco, Provinee of Buenos Alres; Gen-
ergl Plco, Provinee of La Pampa ; Santa Fe, Province of S8antn Fe,
Braconidae:
Triaspis 0, ap.
Argentina : Cordoba, Province of Covdoba.
Uruguay: Departments of Canelones and Rocha.
Diptera :
Larvaevoridae:
Epiplagiops littoralis
Argentina; Santa Fe, Province of Santn Fe.
Uruguay: Depariment of Canelones,
Paeudoctista sp. (aff. atra B. and B.)
Argeutina; Santa Fe, Province of Santa Fe.
Nematoda :
Hairworm {Mermie sp. %} :
Argenting: Rosario and Snnta Fe, Province of Santa Fe,
Fungi:
Entomophithora sphaervosperma Fros.
Beauvaeria glntulifera {Speg.) Pic,
Argentina : Genernlly distributed.
Uruguay: Generally distributed.

PARASITES OF THE ADULT

Hymenoptern :
Braconidae :
Microctonus n. sp.
Argentina : Santix Fe, Province of Santa Fe.

Diptera :
Larvaevoridae:
Euoestrophasia aperia (B. and B.)
Argentina : Rosario, Province of %anta Fe.

Hyalompodes sp.
Argenting : Santa Fe, Province of Santa Fe.

NOTES ON PARASITES OF LISTRODERES FOUND IN ARGENTINA
AND URUGUAY

ARGENTINA.—Provincr oF La Pamea: Near the town of General

Pico on September 16, 1942, 5 larvae of Listroderes were found; 2
arasites issued from them, one Porizon parireri und one undetermined
hersilochini.

On September 7, 1943, 400 larvae were collected ; 50 pupae and 25
adults were also found on and assnciated with Sisymbrium irio, Sisym-
briwm sp., and Brassica napus. This lot was brought to the laboratory
and reared, but no parasites were seen in the material,

Province oF Corposa : In 1943, with some difficulty, 140 larvae were
collected around Cordoba on Stellaria media and Echiwm violaceum.,
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One empty cocoon of Porizon was found in thesoil. From the 140 lar-
vae were obtained 2 Priaspis and 2 Porizon; one of the latter died in
the larval stage and the other produced an adult P. argentinensis.

ProviNce oF MENDOZA : Mendozir. On August 28, 1943, 1,070 larvae
were collected around Mendoza on Sisymbrium ério. Of this lot cared
for in the laboratory 396 died, 7 were dissected, and 23 were killed by
fungus disease; 644 produced Listroderes pupae or parasites. A first-
instar larva of Porizon and an empty eggshell were found in one of
the dissected larvae,

In addition to the larva of Porizon 3 covoons of this species were
formed. One, opened for observation, contained a pupa that had been
killed by Pediculoides; a Porizon parkeriand a P. argentinensis issued
from the other two cocoons.

Provixce oF Boexos Aires: 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 5k larvae were col-
lected in August 1942, Eight of them produced hairworms, but no
other parasites. Most of the larvae were killed by fungus disease;
only 3 adult weevils izsued.

San Antonio de Areco.  In August 1942, 3,646 Inrvue were collected
and reared : 15 percent. were parasitized by Porizon parkeri and 4 per-
cent by hairworms. Two specimens of the Therstlochini were also
reared from this material. Of 112 larvac dissected. 16 percent con-
tained Porizon parkeri and 11 percent contained hairworms {table 1).

Province oF Saxta Fr: Rosavio. On August 10, 1943, 408 coeoons
of Porizon and a number of empty ones were collected by sifting 300
square meters of top soil to the depth of about 2.5 ¢m, under a thick
growth of Stellaria. In some cases there were 15 to 20 cocoons per
square meter, often bunched or clinging to the roeis of Stellaria. A
total of 236 adults emerged at once from the cocoons: 102 others were
eventually dissected. most of them containing live pupae or adults;
the remnining T coeoons contained Perizon that had died in stages
varying from lurvae to fully developed adults.

In addition to these collections, 757 lavvae. & nwmber of pupae, and
300 recently emerged adule Ligfroderes were taken from August 10 to
19. 1043, near Rosario. Mozt of the larvae were killed by the fungi,
Eantomophthore sphoerosperma Fras. and Beauveria globulifera
(Speg.) Pic.. although 10+ adulis of Listroderes and 10 hairworms did
emerge. {(‘acoons of 24 Porizon wrgentinensis and P. parkeri were
formed. No Epiplagiops were found in this lecality.

From the Jot of 300 adunlis 1 pupurium of a flv, Fuoesirophasia
aperta (B. and B.). waz found. Dissection of adults revealed the
larval remains, and established that this fly is 2 true parasite of the
adult. One otber similar puparium was found in seil. but the fly did
not issue,

Santa Fe. Most of the parasites were collected from 1942 to 1945,

Tn 1042 approximately 15000 lanvvie weve gnthered for rearing.
Most of them died of funzgus disease, and the remainder either de-
veloped to the pupal stage or were parasitized.

This collection was made in two lots.  The first. bronght in on Sep-
tember 9, wag practieally all destroved by fungi. Dissection of §7
larvae showed 7 partasitived by Epiplagiops liltoralis. 1 by Porizon sp..
and 7 by Mermis worms: 15 were killed by fungus disease.
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The second lot, of approximately 7,000 specimens brought into the
laboratory on September 30, gave somewhat better results in the rear-
ing, although many were lost because of fungus diseases. Dissection
and examination of 100 larvae with a binocular microscope showed
52 percent parasitized bv E'piplagiops and 22 percent by Porizon
{table 1). It was possible to account for only 3,040 larvae of this lot
in the rearing frays. Of them, 52 percent died of fungus disense.
33 percent produced Epiplagiops puparia, and 15 percent produced
Porizon. 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 larvie on Aungust 15 showed 8 percent para-
sitized by E'piplagiops and 19 percent by Porizon; a second dissection
of 100 larvae on Septeiaber 29 showed 16 percent parasitized by
Epiplagiops and 11 percent by Porizon (table 1),

The gross collections for rearing in 1943 consisted of abeut 92,000
larvae and 19,000 adults. The larvae were all sizes, and many of the
small ones did not develop well in captivity, undonbtedly because of
crowded and inadequate feeding conditions. Many others died of
fungus disease. It is estimated that approximately half of the 92,000
larvae developed to the adulil, stage or to the stage producing parasites.
Utilizing thus the estimated quantity of 46,000 larvae from which
4.8370 Porizon cocoons and 8,082 E'piplagisps were procured, the re-
spective parasitization would be 10 und 18 percent. A number of
hairworins also issued from these larvae.

In 1944 collections were poor.  The searcity of larvae was probably
due to drought and high temperature in the preceding 5 months.
From September 20 to 30, 11.223 Jarvae and 35,122 adults were col-
lected. Relatively few of thie larvae died in rearing cages, § percent
heing parasitized by Porizon and 10 percent by E'piplagiops (table 1).

About nine times us many Porizon argentinensis as P, parkeri aceur
in Santa Fe, as judged fran s large lot identified by Blanchard. Para-
sitization of the adults by Hyelomyodes and Microctonus was less
than 0.1 percent.

In 1945 about 70,000 host larvae were collected and renred. From
6 percent of them were pracured cocoons of Porizon argentinesis and
P. parkeri. Many Epiplagiops cocoons and a few Pseudoclista sp.
miparia were also obtained and some hairworms. hut no records were

ept of these speciex. Muny of the larvae died in the vearving cages.
Parasitization was probably at least {wice as high as the figure given.

URUGUAY.—Drrawrsmests arovsp Moxvevioeo: In 1943, 9,012
larvae were collected from September to the latier part of October.
Theyv were freely attncked by disenses. and many were lost. From
this lot weve procuved 163 pupnria of Epiplagiops and 23 cocoons of
Triaspis. Parasitization of ail species was low at the beginning but
higher late in the season, Thig increase was especially noticeable in
Epiplagiops. which incrensed from practically nething earlier in the
season te 25 pereent by October 15, On that date parasitization by
Porizon was i percent und by T'wiaepis 0.2 percent (table 1).

In 1944 collections were begun on July 1, at which tune larvae were
searce. ‘They hecame increasmgly abundant thereafier, the peak be-
ing reached beiween September 25 and October 10, However, by
October 23 they bind become %o senrce that further collections seemed
unwarranted.  During this period 22,649 larvae were colleeted, and
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388 cocoons of Porizon 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 United
States. From the remaining lot there was obtained 952 Porizon and
90 T'riaspis cocoons, and 880 Epiplagiops puparia.

In 1945, 10,941 larvae were collected. game containing hairworms
were sent to the United States. The remainder were placed in outdoor
cnges having concrete bases for rearing Porizon, and 482 cocoons of
P. parkeri were procured.

TABLE 1.—Percent parasitization of Listrodercs in Argentina and
Uruguay, 195845

Loeslity and parasiio 1842

Argeniina.

San Antonio de Arceo:
Porizon purkeri
lelineumnonid, Thersilochini
Hairworm

Sante Fe:
Forizen spp. (parkeri, argeaiinonsis) !
Ichnenmonid, Thersilochini
AMcractonus sp
Epiplagiops hitteralis
Psendoctista sp
Hyalemyodes sp
Hairworm

Total__ oo 4..‘__‘.-?

Uruguay

Porizon parker: !
Fpiplegiops Hlloralis . . . __________._
Triasprs sp !
Hairworm_ _

! Tndicaics present in very small numbers.

Te ebtain more definite dafa on parasitization of Lisiroderes in
LUruguay large numbers of Turvae, iaken at random in fields through-
ont the seasons of 1944 and 1945, were examined for parasites under
the microscope {table 2). These examinations probably did not
show all the parasites. however. Some Porizon eggs may Ue laid so
far into the intevior of the host that rhey eannot be seen through the
larval skin, and ne Prigspis eggs or larvae can be seen through the
host, lnrval skin. Tt is estimated. however, that parasitization missed
m this manner did not exceed 1 percent. Other experimnents have
shown that in mixed parasitization by these two species Epiplagiops
always predominates at the expense of Porizon. ']j:l‘ml'e.fore, the effec-
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TaBLe 2.—Results of microscopic examination of Listroderes larvae for parasitization by Porizon parkeri and
Epiplagiops littoralis; 1,000 larvae cwamined in 1944 and 1,690 in 1945 in Uruguay

Parasitization by Porizon alone

Parasitization by Epiplagiops

alone

Parasitization by both species

Number of parasite eggs

in 1 host

Number of wee-
vils parasitized

1944

1045

Number of

parasite cgys

in 1 host

-

Number of wee-
vils parasitized

Number of parasite
eggs in 1 host

Number of wee-
vils parasitized

1944

Porizon

Epiplagiops

1944

1945

142
46

167
55
31
14

14

121
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tive parasitization by each species, from data in tuble 1, was found
to be as follows:

1934 1545
{pereent ¥ pereent)

3y Porizon PUrECE o e e 2D 17
By Epintagions titloralis e 22 G

In 1945, 12 percent. of 2,230 spechinens were parasitized by hair-
worms. To illustrate the mndom distribulion of the eggs of ihese
two speeies, 421 eggs of Porizon weve found in 977 weevils 1n 1944 and
A04 eggs in 312 hosts in 1043 wherens 310 eggs of £ piplagiops were
found in 225 hosts in 104 andd 165 eggs in 97 hosts in 1045,

PARASITES OF THE LARVA OF LISTRODERES
Ponrrzox eankent Blanchard
[T I

Porizon pavkeri has been found in Uruguay; and in Sun Antonio
de Aveco, Provinee of Brenos Adres: in Rosurio and Sanle Fe, Province
of Santa Fe: in General Pico. Provinee of La Pampn, and in Mendoza,
Provinee of Mendoza, Avgentina,

BESCRIPTION OF STAGES

Uhe adult of Porizon parkeri has o hack thoeax, veddish abdomen,
and an ovipositer Jess than 1 mm. in dength. For a complete de-
seripfion of this species and of Porizon argentinensis the veader is
referred fo the sriginal descriptions by Blanchard

The ege fig. 4, 2) of Porizon parkeri varies suinewhat from the
nstad hymenopteran type. in thai it hus upon ene side o small elongrate
fubercle-like protrusion within which isa =il biack spot.  This spot
is quite apparent in the ovarian cges when foinales nre dissected. The
weifers ure gnorant of the nature of this peenlineify, but afler ovi-
position this tuibercle is always nexi (o and in contaer with (he skin
of the host. After the ega lins hatehed ihe black spol cen st be
seen on the old egeshell, "Fhe ovarian ege s white, but after depo-
siion it Luens dark grav, almost black, within an howr,

Fhe Tully formed fiest-instar laeva (fig. 1 2) has o brownish thim-
ble-shaped head. 11 body segments bearing brownish selerstized plates,
a Jonger whitish penuliimate (ninth abdoniinaly segmeni. and a Gipor-
g candi! appendage that represents the (enth abdominal seemont.
Fhe el has 2 stronge sickle—~Taped mandibles and 5 paivs of what
ave apparently sensovial organs. The 2 thoracie and the first 7 ab-
dominal segments bear platelike sclerotizations in the middie of the
segment and extending from the dorsum abnost 1o the ventsal line,
where 1t ferminates Inon zort of lump or coirse uberelelilce pro-
frusion.  There ave 2 plates on each gegment, L on each side | fig 1A
w and Ay, The fist thorseie plues each Bear 5 pairs of cirendar
spols which may he sensorvial argans: segments two and three Bear
A pmirs of spois on each plate. whereas abdaminal segunents have aniy
3 paivon each, siGmted near the lower fermination of the plae.  Plhe
cighth abdeminal seenient has n corvesponding paiv of plates. bal

PInaNenamy, Fverasn K. pos NUrvos TCHNEGUMONTIGE,  PARARITG
LISTEGORRES,  Soe, Bar, Arvgenting Rev, 127 [BUNY IS N S
RESTGG-- 30 o
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the ventral termination of them is move abrnpt and the tuberclelike
process is absent. However, from a circular hole in this plate, which
appears to be homologous with the ventral circle on the other ab-
dominal segments, there protrudes a fleshy process, or pseudopod, al-
most as long as the width of the Iarva at this point.  The ninth ab-
dominal segment has no sclerotized plate, but has @ puir of the fleshy
pseudopods (fig, 1 B, ¢). The last segment is simple, The dorsal
separation ot the plates (fig. 1, DY 15 quite distinet in Jarvae and
also in east skins.  Lhe fivst-instar larvae in process of hatching, and
the larva partially formed but removed from the retaining envelope
are shown in figures 1 ¢, D, I, and F. No spiracles or signs of a
tracheal system have been seen by the writers 1 this instar.

The second instar is of the usnual candato-ichneumonid type. that is
to say, the only distinguishing feature is the =inall stub of a tail
rrocess.  The month parts are so poorly differentinted that they can
imrdly be distinguished; there i 01 no sign of spivacles or a tencheal
systein,

The third instar is similar fo the second. except that the caudal
proeess i8 shrunken to a small nodule and ean hardly be seen. ‘Uhere
are no spirncles or signs of a trachenl gystem,

The Insk Farval insene, which is presumed to be the fourth, iv of ihe
regular hymenopteritornd type, having nothing in partieudar to dis-
tinguish it from other ichneumonid livae of this greap unless it he
the absonee of the ausillaey Laterad ivaehenal frunle in the thoeax, which
is uEually found in tehnenmonid Tvrvae, The tencheal gvstem is sim-
ple mnd regudar. the Tevi possessing 0 pairs of very sinall, open

spirncles: the most characteristie fentnres of the mouth paris (fig. 1.
() are the rather widened and selevoiized npper ends of the labial
selerome forming a reinforcemient Taterally and anterioely for the
hepopherynx, ind the pointed apices and rugose disial porfions of
fhe nndilles (fig, 1. 6L 5).

The cocoon ig a mather compuet, evlindricnl, light-brown structure
with i darker brown, rather wide. iregular band around s niddle,

BIGLOCY

Povizon purleri adults male immediately after emerging,  Ovipo-
sition usoally Deging 2 or 5 days Taler, nliugh o fow eggs may e
laid ihe first dav.

The female has about 22 ovarian tubes on cach =ide, and 11 iy
after emergence there are 7 egus in eneh tube and considerably ore
down in the oviduet. Tt is estimpted that a Temale produces abong
4(M) egrs,

The fenale erawls aronnd fhe Teaves of the foed plant looking Tor
host Tnevae wnd palping with the antennae. When o host §s en-
Fratme Je—-Moricon peekerl, immaone stacos: o, Mo oo, at depogiiion; b, 2

s afrer dtepositton, By WiesGTostae evn, [atern) view; o, of flvst ab-

domzinel =egment feony gbhove: O, e Peom below s oo of eimd alalominal BOE-

oend showing venteobnberal prondmogeal, € Theiebing Hes{ inser faoeva M thiys
olil, Anvsnl virw: o, retnining hepodermal “onveloqpe” COvering ostorior 1wo-

Ihirds of by b, vee ariaelnad {0 skin of host; w0 seclion of skin of

host, I Ndcehing, test-in=iar eesse 11 days old, doesal vlew a0 by anil e, s

as in O ol dhorsal plate diviled anedinfly, 8 Haiching fivst-instar v 13

s o, Taleral view ;s e boand o, smne s o OO P Firsteinaar ova remaved

frong retaining egpshoell and envelope, @, Lasi-insbie eva ) o, front view of

Lead, B, mumlible,
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countered, she rapidly bends her abdomen underneath the body and,
thrasting the ovipositor forward into 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 ontside the layer of hypodermal
cells, so that often they actually appear to be on the outside of the
larval skin. Somectimes the egg Wih be left protruding somewhat, in
which case it does not hatch.

The egg is white when first laid, but apparently seme constituent. in
the blood of the hest ciuses it to turn dark. When an ezg is laid
partially outside the body the exposed part remains white, Within
15 minutes after deposition, the part of the egg within the body turns
gray and within an hour is alinost black.

After 5 days, at a temperature of approximately 20° C., the egg
splits at one end and along the ventral anterior portion and the lavva
begins to exsert the head. The body is not yet well formed and the
head is still whitish. The Tarva slowly issues from the egg over a
period of 17 to 18 duys.

In 10 to 11 davs after deposition of the egg, the iarvae are about
two-thirds out of the egg (fig. 1, € and D), and the hend, thorax, and
first three or four abdominad segments have atfained their ehare-
teristic eolorntion. The posterior part of the lnrva is somewhal
“amorpheus,” although indications of segmentation can be seen.  The
whole erudal portion is enclosed in a sort of “cartridge” ov mem-
branowus envelope. The museles, heart, and other parts of the thorax
and firet 4 to 5 abdominal segments arc distinct, but in the sixth fo
tenth abdoeminal segments these organs become successively less
distinet and are apparently in process of forming while the midgut
is romewhat swollen with ingested materials.

On the thirteenth dav the Tarval sepmentation is complete to the
seventh abdominal segment. the Tast 3 segments being developed but
of a pale color. The whole larva can be detached from iis envelope
(which extends as far forward as the first abdominal segment}, thus
leaving ¢ funnellike sheath somewhat similar to the integumentory
respiratory sheath of some parasitic dipterous lavvae, Fignre 1, &
shows a larva in its sheaih and figure 1, F, one detached from the
sheath,

On the fourteenih day the fivst free larva was ohserved. Others of
the same age were not ouf. bué were like those on the thirteenth dny.
The caudal process distends considerably alter hatching.

By the seventeenth day 5 oub of 6 Tarvac were ouf of the eggs.
Same at, this time were working through and feeding on the fat body
and some wore free in the blood of the host.

Examinuation of material 18 days after oviposition showed the larvae
of Porizan pavkeré to be practically all hatehed and completely free
of the ege and envelope. Most of them were working their way into
the fat hody and feeding upon it. Evidenily only 1 larva per host
snrvives, for in many eases of hyperparasitization the excedent para-
sites were dead in the first stage. nsually with injury to the posterior
part of the body; some were free in the body eavity of the host, others
still in the hatching envelope.

By the twenticth duy Inrvae have molted to the second instar and
a few are molting to the third. as evideneed by the old east skins, The
slin of the first instar iz cast free, usually being split down the dorsum,
with the bead still attached Tt is in this condition that he ringlike
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segments can be best seen and studlied. The skins of the second and
third instars, if found still adhering to the larva, ean be recognized,
but if completely shed they ave lost to ordinary sight.

Apparently there ave 4 Inrval stages.

Twenty-two days afier oviposition some larvae ave fully grown,
have emptied the host completely, and have emerged frome the old
host skin,  There 15 o Invval feeding from the outside of the host,

The parasite dees not cause the death of the host lurva until after
the Iatter has gone 1 to 2 inches into the soil and constrocted its pupal
ccll. The parasite cocoon, spun in this cel. is begun approximately
1 day after issuance from the host larva, "Thus {rom egg to coeoon
requires approximately 25 days. One cocoon was found compietely
spunc on the twenty-fourth duy after ovipesition ut approximately
20° C.

SEASONAL HISTOWY

Apparently there is only 1 generntion of Porizon perkeri in
Urnguay and Argentina.  Adults begun to cmerge on May 18, 1045,
from cocoons placed in the Inboratory in October 1944 and continned
to emerge up to August 17,

If host larvae were available in the field in May. 2 generations might
be possible. To give further weight to this possibility, in 1945 in the
fields in Uruguay 197 cocoong of Povizan parkeri were Tound clustered
arowisd the roots of chicloweed Trom July 25 to Angnsk 27, Aduits
isgued from these eocoons from August 31 to October 10, However,
most of the hosl larvvae ¢ollected and dissected from July 4 o Angust
24 were small and confained no parasites. The earliest record of
Porizon pariert oviposition in the held m 1945 was Angust 27, .when
10 eges were found by dissection. The peak of oviposition hn the field
was from September 18 fo October 5.

The treatment to which covoons were subjected in the Taboratory,
not being exnctly the swme ag the conditions in natnre. may have cansed
the prematnre cmergence of some of the adults, for the general emer-
gence period in the field is fater than that recorded in the laberatory,
However, in the {ield the enrliest emerging wdults winy il fow or no
heosts in which o oviposif, and the following generation is propagated
by the Inte-emerging adults,

The period of maximum oviposition appears to be, as stated, the
Tutter part of September.  Hatching of egos and growth of the first-
stage Javva continues during late September and eavly October, and
cocoon formation is practicnlly completed by the end of October,
The lavva pupates in the cocoon and the pupa transforms to adult,
but remaing in & quicscent stage within the cocoon until the next
vear. If dissected out the adult cannot crawl or fly; life is indicuted
anly by sluggish movements of the legs.

Ponizon arcentiNensis Blanchard

- Porizon argentinensis, similar in peneral appenvance to P. parkeri
cxcept that i has the abdomen biack instead of reddish, is found in
Rosario and Santa Fe, Provinces of Sunta Fe, and Cordoba, Provinee
of Cordoba, in Argentina. It has not been found in Urnguay.
Inasmuch as the epg, larva, and cocoon of this species cannot be
distinguished with certainty from those of P. parkeri, in the localities
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where both species were collected in quantities it was not possible to
keep the vecords of the two entirely separated. Porizon argentinensis
is an important and valuable natural enemy of Listroderes,

Occasionally the writers have found a first-instar larva of Porizon
that differs slightly from P. parieri, in that there are only 6 dorso-
lateral plates and the pseudopods ave shorter. Apparently this larva
is not abuandani enougil to bie that of P. crgentinensis, for most of the
first-instar larvae collected in Santa Fe, where P, argentinensis is the
predominant parasite, are identical with those of P, parkeri. Al-
though this larva has alse been found in Urnguay, no adulis of P.
argentinensis have heen reported.

TREASPIS 1. 3p.
{Fig. 2)

Priaspis n. sp. has been found in the Depariment of Rocha, and
Canclones, Uruguay, and in the Province of Cordoba, Argentina,

Lriaspis 3s a negligible factor in the control of Listroderes, never
having been found in quantities greater than 0.5 percent in any of the
:lbove‘iocaﬂities, not has it been reared from any other host,

DESCRIPTION OF STAGES

The adult of Zriaspdis w, sp. is about 4.5 mm. long and is black with
reddish-brown legs; the ovipositor is 1, Jong,

The recently deposited egy (fig, 2, A} is white, without spines or
adorrments, and has one end dvawn ont into a long, slightly arched

point; the other end is also slightly pointed but short. The shape

changes so that when ready to hatch the egg is abmost spherieal, as in

many internal braconids, such as Mierectonus, Apanteles, and

Euplorus.

The fivst-instar larva (g, 2, 2} is of the mandibudate type. having
a wide, slightly pigmented head with long faleate mandibles (fig. 2, €),
The body, consisting of 12 additional semnents and a short eandal
process (about as long as the 5 preceding scgments), tapers gently
posteriorly and is without spines or other adornments.  The late first-
instar lavva, just before J'izol]t.i.ng, is considerably larger and the caudal
proeess points venleally (fig. 8, D).

The sceond-instar larva (fig, 2, £ has very little fo distinguish it,
The mandibles and head capsule lack eclor; the head 15 2lmost spheri-
cal; and the body is practically cylindrieal. truncate posteriorty with
the enudal process shrunk to a small veniral tuberele,

The third-instarv is similar to the second, with the eaudal process
rednced still further.

The ulthmate larva 15 of the usual hymenopteriform type having ¢
pairs of open spiracles.  The principad sioulh parts arve shown in Eg-
ure 2, . The mandibles ar pectinate as 15 ususl in most braconid
larvae.

The cocoon is thin, almeost transparent, light brown, and about 5.5
mm. long by 8 mm. wide.

Figoae 2~-Prigepis n. sp., pumature skages: 4, Recontly deposited egg; B, first-
instar larve; ¢, hend of first-dnstar laevay 2, firse-insine larva nfter feeding
and neatly ready to moelt to second stage, side view; W, second-instar larve;
F, portion of head of [ust instar showing mouth parts,
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BIOLOGY

T'rigspis n. sp. mates immediately affer emeraence and the females
begin oviposition at once. The egps are laid freely in host larvae of
any age except In large larvae that have gone into the soil and con-
structed pupal cells. These latter do not seem to be so attractive to
females as younger larvae. In oviposition cages, composed of small
glass globes with cloth bases, containing a few pieces of lettuce leaves
among which the Listrederes lavvne are distributed, the females move
around rapidly searching out the larvre and quickly stinging them.
‘The Tarvae are washed in water and dried on blotting paper before
being introduced into the cages, in order to take away the dirt, and
saliviry juices and excrement that they usually expel unon being
touched. This procedure helps to prolong the life of the adults used
in Jaboratory rearing.  The lettuce leaves. although utilized, are not
absolutely necessary, but serve to prevent the host larvie from drying
out or “bunching” in clusters.  After oviposition is well under way
the leaves are discarded.

The longevity of adults of 7riaspis n. sp. was not exactly deter-
nined.  Some females in oviposition eagos, nlthong at times veceiv-
g rough treatment. from host larvae, lived as long ns 2 weeks, depozit-
g 10 to 15 cggs u day.

The ege hatches in 3 or 4 days at ordinary temperatures, and by the
cighth day the larva is in the lafe first stagre.  Fourteen days after ovi-
|rosition, dissections showed the larvae te be in the late second stage,
with some molting into third-instar larva and of hers already of that
instar.  Kighteen to twenty days after oviposition the larva has
reached the nltimate stage and worked its way out of the host larva,
completing its feeding from the outside; a day Tater it spins its cocoon,
Seme cocoons have hean formed 19 days after oviposition.  The cocoon
period requires from 10 to 12 days, thus bringing the complete life
cyvele to 31 or 32 days,

SEASONAL HISTORY

Several thousand host larvae bronght into the laboratory from
September 29 to October 20, 1945, prochuced a small numher of Triaspis
cocoons by November 13, Adults issued from them from November
15 to 27

Undoubtedly adults continue breeding in the field as long as larvae
of Listroderes ave present, for in the laboratory they Iaid czgs inme-
ditely.

1t 15 not kknown how this insect passes the summer period, but it
probably has some alternate host,

Ermvraciors Lrrroiatis Blanchard
{Figs, 3 and 4)

Epiplagiops littoralis was discovered in 1942 in the first Iarge col-
lections of Zestroderes wade in Sunta Fe, Avgentina, It was described
by Blanchard,” the name being derived from the location of its dis-
covery, i. e., the littoral zone of the Plata River.

"BrancHAR, Everakp . ©N NURvo EXORISTIDG, IMIORTANTE PARASITO BEL
GORGWHY 1E LAk HOBRTALIZAS {LISTRODERES OBLIQUUS WKLUG),  Soc, K, Argentina
Rev. 11: (4501455, 195,
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Epiplagiops littoralis has also been found near Montevideo, Uru-
guay. No littoralis appeared in eollections made at Rosario, Argen-
tina, also on the, littora), only 300 kilometers from Santa Fe, nor in col-
lections from San Antonio de Areco, Province of Buenos Aires, Ar-
;]Ev,entina. Blanchard states (communicated) that he has specimens

rom the Province of Buenos Aires but has no host data.

Freurre 3~—Epiplugiops Titteoralis, immiaturve stagzea: A, Ege showing {co} two
cornictes gready enlarged. B, Eggshell on skin ot bost, with & first-instar
ineva urtached at the point of entry, showing (e) the eggshell, (o) the oper-
culum, amd [8) the skin of host. ) Fiese ingtar of lirva in 88w, n schematic
dizgrain of pesterior pariion, showing (¢) and (o) same as in ff, ({) the lorva,
aml (r&) the respivanry sheath. O, First-instar lavva with posterior por-
tion enciosed in respiratory sheath (ry) showing (&) the =kin of host and {op)
the opening in the skin to whicrh the respiratory sheath is aitached. ¥, First-
Instar lireva, last segment showing armature and spiracles,

DESCRIPTION OF STAGES

The ege (fig. 3. <L) of Epiplagiops littoralis is white, oval when
seen from above, and flaitencd ventrally, the upper surface being
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covered with a chailty white substance in which can be seen fine
reticulations of elongute hexagonal form. The lower surface is a thin
membrane. Anteriorly on the upper surface is a smali, clearly deline-
ated operculum that is very plain immediately after the ege has been
deposited. On the operculum is & group of small beadlike organs
(fig. 3, A, co) set in a circular space which benrs no chalky white
material.  Posteriorly and dovsally ix another group of these organs:
the operculum group consists of 30 to 44 separate organs and the
posterior group. 41 to id.

Figure 4. A, o shows the buccopharyngeal armature of the first-
ingtar lurva with the tip enlarged; ficure 3, £\ the posterior gpiracles
and integumenta! spinex of the frst-instar Jarva: heuwve 3. 8, ¢, and
D, the Arst-instar Iarva in posttion of feeding and the method of
attachment to hozt skin: fgure 4. (L. 4. the bhuccopharyngeal armature
of the second-inztar larva: figare 4. L, . the outline of buccopharvn-
geal armuture of the third-inztar Invva: fpuce 4. &, the posterier
spiracular plates of the tlird-instar larva and ihe ~hape of the plates

8 O\ _/'

Fravar d—FEpiptagiops lilioraliz, Jnunaoiee <kagost Broreapharyngeal aein-
ture 0f o, Sirst-instar, moch ealuraed [ b, 2eeoml insiae: p, thied insiye, 8,
Third instar, posceriar =piracles, O, Toparium, ane of (he stigmal pistes
shawing arrangement of cospicauny earnielis. £, Frupaaium, outline, show-
ing posltion of spirncular plafed ad the pesthorseie cornicles,
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and relative position of the openings; figure 4, . the outline of the
spiracular plates seen somewhut in profile; and figure 4, D, the shape
of the puparium in doreal position.

BIOLOCY

Tlus fly mates immediately after emergence. To indice mating the
maie fly oscillates the anterior part of it body from gide to side rap-
idly in the presence of the female. Mating luzts about an howr and
apparently cecurs oniy once. for wiwn the sexes were left together for
a long peried no moere mating oeenered. The maturving of the egas
evidentlyv requires several daye. Mated flies were given host harvae
immedintely, but did not lay the fir=U eggs unbil 3 days later. Egu
Iaxving was neb abunduut, however, uniit after 4 o 3 davs,  Thirieen
Temales Iaid 845 pgare, and dissoeiions showed thev could have laid
more,  Althongh on Lwo ovcasions an ege already teansformed 1nto
a Iavva, but not hatehed from the eggshell, was noted down in the
uterus. no lneval developient waz seen ubove ihis puint.

Fooapother experiment 3 ies Hved leom 27 (o 31 disvs, snd depesited
601 eges Dissections showed their egy supply fo be practically
exhausted.

Owiporition tales place by preference on larvae that are not com-
pletety grown orowd loast, ave not rendy to pupaie. When the Temale
pevcenves o suituble host #he chombers over it wd curls her abdomen
somewhal under or avonnd and v 0 movement lasilnge about 3 to 4
seconds sticks wn eggon i, The ege iz usually Tuid with its long axig
(ransverse to the lonyg axis of the host body : otherwise there i3 no par-
ticular orientation, it being laid indifferenily on thorax or abdomen,

The v b9 Tormed i 2 to 3 dave sf summer temperalures. When
rendy to hateh it pierces a hole Tn the Tower membranous portion of
ihe egeshell near the guterior end exactly under the spereulum and
forces itz wav into the o<t farvie. During this activity the epereulum
i= pushed off, thuz allowing for a supphy ol air throuch the opercalar
aperiwre wnd the Ingressaperivve. When Dnstde, the laeva remnins at
this peint, canstructing an Integumental respiratory sheath.  The oldd
cgushell remains over this hreathing hole untit eveniually it is worked
off by mavement= of the host inrvae or by vubbine neainst leaves,  The
parasite hoeva heconies entirely survounded with w membrane, the fun-
nellike busal portion of wiich turns black, <o that one can separate
purasitized from unparasivized larvae on sight. The laeval stage is
lonzer when the egg = Inid on n host having u poorly developed fat
body.,  On well-developed host lavvae that are supplied with good
fat hady. the ege-to-pupabion period of the parasite requires 9 days
in o warm room.  In the field the parasite generally kills the host
while Y is still inthe Javval stage bul after having forsed its pupation
cell in ihe soll. '

iy the time the parvasite larva has completed its fecding, the host
barva s genevally dead and slonghing away, exuding an offensive
ador. The parasite laevi works its posterior spiracles out through ihe
host's gkin und eontinoes feeding until the host is consumed. after
which the parasite emerges from the old skin and pupates.

Only 1L parvasite emerges from a siogle host. Any other parasites,
and there ary often 3 or b eggs on a single hot, wppurentty die or are
consumed by the most vigovous pamsite. OFen there will be 1 oor
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mare Porvizon, seversl Epiplagiops. anit & nematotle. or a combination
of the three, in a single host.” In these cages the nematade appears to
vanguish the other parasites, When a host larva i2 parasitized by

Jarvi of Epiplagiops and of Posizon of oproximaicly the same nge,

}h?l Porizon succnniba wnd the Epiplagic)s completes its lite success-
ully,

FEASONAL HISTORY

The egg stage of & ;upff.:mu;u Hiltoradis s found in Urnguayan fields
early in beplmnh(- The first puparinm was found on September 12,
By ihe end of the nionth al! ~tagos of the 1y are abhindimt, By Novem-
ber tlhie Ligdroderes Tnrvae Tuove practically disappenred and the v iy
Tost from sight wntil the next vear. The Tatest record of Iy emergence
is December 3.

In Santa Feo Argentina, peactically fhe zone seasenad history pre-
viils, The eavlicst puparin wore noted on September 90 Frers and
firsi-instar farvae were found in dis~eretions an Auguse 200 The periad
of maximum puparium formation was from Oetober T to 10, in 1043,

Paripocristy -p. 1afl. aira Bl and B.)
(Fig, 5)

Dsowddoctiste sp. appenred in g reaeing tray of Disfrode s in Santa
Feo, Argenting, in 1904, at which thne e weiters were doubiful as to
the true hozi, En 1905, however. whout o dezen specimens were fouud,
and it waz possible to isolite the pupnria with the hos lavval skins,
Examination of the Tarter proved beyomd donbt that FMseudoctiste ).
is a prinaey parvasite of Lisfrods s favene, Lo appeavs (o be unini-
portuht in the biolagical vontrol ol Lisirodem s,

The buee oph {ERN n'-ml m matiere of the [t seeond, and third instoars
are shown in figire 5. .00 wherens the stigmal plute of the puparium
Projecting front (he }mHt skin evenrrally in the thereie region} within
which the puparivum b= furmed 1= =hown in higare 30 5.

NEMATODE

An anidentified speeies of o lacee hatrwoem of the rm.'\ {vpe hax
been veared from Lisfrads ros Tarvie colleeted in Santa Feo Argentina,
and in Uruguny. Parasitization by thisworm in one restric ted o ity
in Tenguuy in 145 wius s~ high a- 75 pereent. while the average para-
gitization in the sonilicrn purt ol Urgtn was 12 pereent.

The binlogy is unkoown to ihe writers. The Tarvae bearing these
nemaivides wre usunlly smitransparent, owing 1o the absenee of s fat
hody, and naually Iive 10 1o 20 wormns i eneh.

iniisa nnmln'l' of parasitized lovae benving these nematodes were
sent fo California inan attempt to e<iahlish then there,

EGURe See--Pecidoelishe s, innmnaoere singess L, Larvi, buceopharyngeal e
Lure ol @, Hesp insiar s b, ‘hi'U)JI(l Tt s oy geeud ingtar, terniinal selerome (),
izl ek amd o, {Im:l instar. B, uparivm, ¢, within remiing of hos|
Shewing spivaculnr plafe peatrudinge veneeably s &0 =tigmal plate showing its
quazi glubuiar Torm and enlarged base,
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Funet

Two fungi, Entomoplihora sphacrosperma Fras. and Beauvaria
globulifera (Speg.) Pic, attack the larvae of Listroderes in Argentina
and in Urugusy. Although at times these fungi ecause 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 Microctonus n. sp., of the braconid subfamily Euphor-
inae, was found in cages of adult Lisiroderes collected at Santa Fe
in 1944. It has not been collected from any other locality. It is a
negligible factor for controlling Listroderes, only about 2 dozen speci-
mens having been reared from approximately 30,000 adults. No other
host is known.

DESCRIPTION OF STAGES

The adult of Micrectonus n. sp. is blackish, about 3.5 mm. Jong, and
?as al very short ovipositor. The male is similar in appearance to the

emale.

The egg when first laid (fig. 6, 4, «) is about H.18 mm. long b
0.09 mm. wide (including the peduncle) and of the usual whitis
tolor. At one end is a slightly inflated peduncle about as long as the
bady of the egg; the other end is slightly pointed. After a few hours
of incubation the peduncle shrinks somewhat (fig. 6, 4,5). As incu-
bation progresses the egg becomes more spherical in outline and in-
creases enormously in size; and as is customary with many braconid
egres, a layer of large cells is formed surrounding the embryo (fig. 6,
A, ¢). When the larva is ready to issue, it bursts the shell of the egg
and works 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,
works posteriorly by degrees through the beak, head, and into the
thorax and prebably 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 thoracic segment in stages of
development varying from newly laid to well-formed larva, the more
advanced being uniformly situated posteriorly.

The first-instar larva (fig. 6. 2) has a large flat head that is broader
than the thorax, 12 other seginents, and an elongute but rather bilunt,
caudal appendage npproxiniately as long as the preceding 10 segments.

The head (fig. 6, ) bears 2 sinall sensorial pupillae above the epi-
pharyngeal region, a faintly discernible maxillary and labial region
with buttonlike maxillary palpi and a labiul projection resembling a
spinerette, The mesn) borders of the hypostomal sclerones are cov-
cred with tnberclelike rugosities.  The mandibles are long. simple.
and ensiform. '




Froves Ge—Mivroctenns n. s, iminniure stages: A, Bgg, 4, ovarinn; b, récently
deposiled ; o, & days aftey deposition. B, Firsi-insoar lurva, €, Hend of first-
instar larva. D, Last-instar larva, @, spiracle ; b, part of head showing principal
mouth parts,

The body is subcylindrical, tapering gently 1o the extremity of the
candn] process.

The 1mtermediate instars liave not been observed, but by treating
with potash a last-stage lIarva found dead in a cocoon, it has been pos-
sible to observe some of its characteristics (fig. 6, 7). It is of the
usual hymenopterous type. rather slender, nrched, and widest, at the
tifth abdominal segment, The head is smatler than the first theracic
segment. There are 13 body segments, the Inst being without setae;
the others bear a transverse row of sparse setae, those on the eleventh
abdominal segment, being most abundant,  There are 9 pairs of open
spiracles located on the second thoracic and the first etght abdowminal
segments, The spiracle (fig. 6, D, @) consists of a funnel-shaped
opening followed by an almost spherieal atriun.

The head of the Inst-instar larva of Micrectonus n. sp. (fig. 6, D, b)
has been studied only in pieces taken from old cocoons. No antennal
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foramina or eye marks are visible. The sclerotized portions above the
mouth are not pronounced, the labral region being indicated by a feld
in the skin; four senserial setac arc above this fold and two are on it;
the mundibles are simple, small, and ahmost triangular in shape ang,
anlike most other last-instar braconid larvae, they have no teeth, Two
small rodlike scleromes vepresent the pleurostoina and give support to
the mandibular apophyses; although the hypostomal selerome is not
pronounced, neither are the mesal borders of maxillary areas, these
being fleshy lobes; the labial selerome is quite distinet, being rather
heavy, more or less U-shaped, widest and heaviest »t its middie. where
the ginglyinal sockefs give avticulation to the maxillary scleroines.
They ave also distinetly selerolized, and extend outwards to the bordor
of the head, where they have w membranous articaintion wiih the stub-
Jike eardinal scleroanes.  Groups of rather strong sensorial setaw are
above the maxillary scierome, on the Jower part of the labium, and
below and laterad of the labial sclerome,

‘The cocoon is white. and of the general form of an Apanteles cocoon ;
It is spun near the dead host whence the Tarva issues, or in trash or
on sail nearby. 1t is not ailached, except ocensionally to the dead host,

In the luboratory this purasiic wus not reaved from egg to adult.
However. mating and oviposition were observed, and larvae were
reared theough the fivsg stage.

BIOLOGY

Mating of Microctonus n.sp. in ordinary ghass tubes occurred hinme-
diurety atter cimergence.

Females lived 6 to 9 days in cages with water and pure honey as foed.
Their lives were probably shortened cousiderably by the exhansting
efforts in ovipositing in the udult weevils and by (he somewhat harsh
treatment they received from fhe weevils. Oviposition begins 2 te
3 days after emergence and mating.

For ovipositions, female Microclonus were placed in smail globe
cages with n cloth base, and adult weevils were supplied.

The uct of oviposition is a most peculine one.  The female faces the
adult weevil with antennae spread in a more or tess horizontal plane,
Lf the weevil is moving when the parasite approaches, it stops. lowers
its head until the beak fouches the surface npon which it rests; the
parasite heging fo “palp” fhe beak of the weevil with its antennae, at
the sine ime slightly rising the abdomen and preparing to sting.
Eventually the weevil vaises ils head as if to shiake off £his nuisanee.
Atthis instant the Microctones quickly carves its abdomen undernenth
the thorax and thrusting forwasd drives the vy ipositor in hetween the
mandibles of the beetle and into the soft skin of the mouth. An egg
is deposifed inside the body cavity in the hypopharvnx.  As the
weevil strugules to free itself from the attack. the Wieroetonus quickiy
withdraws 1ts ovipesitor and refveats, frequently receiving severe
blows from the beetle and aceasionally losing a leg ar antenna,

Hraomvyones sp.
Four specimens of Hyalomyodes sp. were reaved {ron about 50,000
adulis collecied at Santa Fe in 195 and 1 specinien from approxi-

mately the same number of host adults collected in 1944, This fly is a
negligible factor in the bislogical control of the weevil.
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EuoesTrRoPiiasty ArERTA (B, and B.j¢
{Wig. 7}

One specimen of Fuocstrophasia aperta was rearved from 300 adult
Listrodercs collected in Rosario, Province of Santa Fe, Argentina, and
1 obtained from a pupa found in seil.

By dissection ot the aduit weevils from which the parasite issued
the puparium was isolaied; the larval vespiratory sheath was found
to be in the Jeft side of the mesothorax attached Lo the trachea near
the spivacte.  The fiesi-instar buccopharyngenl armature takea from
this sheath, this armature of the third-instar larva taken from the
puparium, the outline of the pupsriam with 1ts unusual postervior
stigmal plale, and the latier considerably enlarged are shown in
firrure 7, A

This fly appears to be unimpovtant in the confrol of Lisiroderes.

PioUke T~—fuoegtrophasio apcrte {15 amd By, ilamaiure stages : A, Buccaphair-
nygeal armsiure of o, Svst-instar Jarvic; by third-ingiar lieve, B, Puparinm
outline, and stigma) plate,  (, Puparivm, stigmal plate, oblique dorsud view,

*fdentiticd by M, T, Jameg, 'Fhe Inte €. H. 'L, Towesend identified this fiy
as Cenosoma =p.




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

INTRODUCTION INTO THE UNITED STATES OF NATURAL ENEMIES
OF LISTRODERES

The introduction into the United States of natural enemies of Lis-
troderes began in 1942 with the sending of Porizon cocoons and
L piplagiops puparia.

The curf.ie:r sendings were handled by . D. Smith at the Parasite
Receiving Station at Hobokew, N. J., who bred out the Epiplagiops
flies and forwarded them with the Porizen cocoons to the Citrus
Experiment Station at Riverside, Calif,

The Epiplagiops were shipped in sinall flat boxes packed in sphag-

num moss; these boxes in turn were arranged in a larger box with
honey agar for food nnd water for drinking, 1 such a manner that the
flies could emerge and find space and footing, food and drink in the

Fisure 8—Cage used in shipping puparia and adults of Huiplagiops lttoralia.

outer box (fig. 8). The objection to this arrangement for shipping is
that the flies emerge in the davk and consequently many flatten them-
selves out trying o go into eracks to escape.  However, over a thon-
sand flies arrived at the Citrus Experiment Station, where they were
bred and released over a period of 9 yeurs, after which the efforts to
establish this species were dropped.” No ficld recoveries have heen
recorded.

Since Lpiplagiops does not go into a diapause as does Porizon, this
fly probabfy passes the summer period on somne other host.  Efforts to
breed 16 on larvae of Graphognathus loucolome (Boh.) (sens. lat.)
resulted in abundant oviposition, but no flies developed through to
the adult stage.

EFrom a total of 195 cocoons of Triespis shipped to the United States
i 143, 58 adults arrived alive in Californin, and were utilized for
breeding and relense. “I'his parasite does not appear o have become
established in the United Statos,
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Tn 1944, 244 larvae of Listroderes parasitized by Z'riaspis were
shipped to California in a mixture of moist sawdust and ground
sphagnum. All of them died in the Intval stage, undoubtedly because
of some noxious effect of the untreated sawdust.

The Porizon cocoons were shipped in small flat boxes without any
arrangement for emergence, as they do not emerge at once.  Six sinall
shipments of newly emerged mated females of Porizen parkeri were
made by first-class air mail, but because 10 to 12 days were requived
in transit, these shipments were not successful.  Porizon has not be-
come established in the United States, owing to the difliculty of chang-
ing the estublished seasonal vhythm of this ingect from the southern
heinisphere and bringing it out of its aestivating state (November to
April} in the United States while host larvae are present,

The nematodes wore shipped in thelr host larvae packed in moist
sphagnun moss, care being faken to select only parasitized larvae.
Selection is not difficult under a binoeular microscope, for the worins
can usnally be seen (hrough. the skin,

The pavasites sent to the United States during 1942—4 are shown
in table 3.

Tasue 3.—Nwmbers of parasites of Listroderes shipped to the
tnited States from South Americq, 1042-45

Parasites EoIsdZ L1048 | 14 | 1045

Porizon  urgentinonsis and .

parkers : 4, 183 2, 306
Triaspis sp : 0 195 244
Fyriplagiops Wilaralis. .o ._ L S, 083 0
Nemunlodes 0 0 1

Grand total ?. 51 | 13, 26]‘ 9, 640

1 Host larvae containing approximately 10 to 15 nematodes each.

SUMMARY

Several species of Listroderes, including costirastris var, obliquus
Klug and L. apicalis Waterh. have been found in Uruguay and Argen-
tina, where their larvae feed principally on chickweed (Stellerie
media). They cause little damage to erops, only one important loss
being noted—ia field of young potutoes wns destroyed by adults feed-
ing on the sprouts. Oviposition and larval development extends
throughont the winter, from April to November. The sununer is
passed in the adult stage.

Natural cnemies of the lneva incliude 8 ichneumonids, Perizon pavkeri
Blchd., P. argentinensis Blchd., and an unknown Thersilochiniy 1
bracomd, 7riapsis n. sp.; 2 Tnrvaevorids, Epiplagiops littoralis Blehd,
and Pseudoctiste sp. {afl. gtra B, and 1) 5 1 hadeworm of the 3fermis
form; and 2 Tungus diseases, Antomaophthora sphaerosperme IPras. and
Beavwarie globulifere (Speg) Piec Natwral enemics of the adult
Leetles are 1 brnconid, Miergetonns n. sp. and 2 larvaevorids, £uoes-
treplasie aperia (D, and B aond Wyalomyodes sp.
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Porizon and T'rigspis are solitary internal parasites of the larva,
the egg being deposited within the host larva. Apparently there is
only 1 generation of Porizen cach year, but probably 2 or more of
T'riaspis. The summer period is passed by Porizon as an adult in
diapause within the cocoon,

s piplagiops deposits an undeveloped egg externally oun the host
larva, the parasite larva penetrating the host at a point under the egg
and there forming ar integumentory respivatory envelope.  The para-
site lurva leaves the host to pupate.

Among the natural enemies of Listrodercs only Porizon, Epipla-
giops, and the hairworm appeunr to be of any importance in control in
South America, 27 percent of the weevils being killed by these para-
sites in 1942 at San Antonio de Areco and T4 at Santa I'e, in Argen-
tina; in 1942, 26 percent af Santa Fe and 30 percent in Urnguay; in
1944, 16 percent at Sunta Fe and 44 percent in Uruguay; and in
1945, 6 percent at Santa Fe and 34 percent in Uraguny. The hair-
worm, atthougl: genevally clistt'.ibutcch appears to be of value only in
restricted localities where in 1945 at one point in Urnguay, this species
alone attained a parasitization of 78 percent. The fungus diseases
do not sezm to be effective in the field, but are exceedingly troublesome
in the lnboratory.

Introductions into the United States since 1942 lave included
12,743 Porizon, 489 Friaspis, 9,190 Lpiplagiops, and 885 Lisiroderes
Javrvae bearing 10 to 15 nematodes each,

The 2 species of Porizon, Triaspis sp., and Epiplagiops littoralis
have been reared and released in infested fields in California. None of
them are known to have become established.  Difliculty was experi-
enced in breaking the estivating diapause of the adult Porizon to adapt
them to the seasonal vhythm of the Northern Memisphere.  Epiplagi-
ops, having a heterodynamic seasonal rhythm, evidently requires un
alternate host, -
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