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The influence of host distribution, sex, and size
on the level of parasitism by Itoplectis conquisitor
(Hymenoptera: Ichneumonidae)

JAMES T. CRONIN and DOUGLAS E. GILL  Department of Zoology,
University of Maryland

ABSTRACT. 1. Parasitism of the bagworm, Thyridopteryx ephemeraefor-
mis Haw. (Lepidoptera: Psychidae), on red cedar was studied at Manassas,
Va, USA.

2. Fifteen parasitoids, five of which were hyperparasitoids, attacked the
pupal stage of the bagworm, The Ichneumonid ltoplectis conquisitor alone
accounted for 58% of the parasitized bagworms.

3. Parasitism by I.conquisitor (Say) was inversely related to host size, but
independent of host distribution within a tree. Male bagworms experi-
enced disproportionately higher levels of parasitism than females. We con-
clude that it is small size that renders bagworms susceptible to parasitism
rather than sex per se.

4. Ovipositor lengths of /.conquisitor were insufficient to penetrate the
larger bagworm hosts (>357 mm); and in fact, as bagworm size increased,
the proportion of the I.conquisitor population capable of penetrating the
pupa declined abruptly. We suggest that the mechanical difficulties with
oviposition, and perhaps the defensive capabilities of larger hosts, are
responsible for the relationship between host size and per cent parasitism.

5. L.conguisitor could be an important selective agent for bagworm size
at pupation, but it is not likely to act as a significant control agent of popu-
lation density.

Key words. Itoplectis conquisitor, microhabitat distribution, oviposition
constraints,  parasitoidism, size-limited parasitism,  Thyridopteryx
ephemeraeformis.

Introduction

In their study of parasitism of the bagworm,
Thyridoptervx — ephemeraeformis - (Haworth),
Gross & Fritz (1982) observed that: (1) male
pupae were proportionately more abundant at
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the lower tree levels, while females were concen-
trated at the crowns; (2) the overall sex ratio of
pupal and adult bagworms was 0.69 (M/F); (3)
males were more heavily parasitized than
females; (4) parasitism was highest at the bottom
two-thirds of the tree for both males and
females; and (5) there was no difference in level
of parasitism between males and females at the
middle level of the trec (the only comparison
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possible). They concluded from these results
that the parasitoids must be searching selectively
at the bottom two-thirds of the tree. This con-
clusion is consistent with a large body of litera-
ture that indicates that many parasitoids search
selectively within plants and use particular cucs
to find their specific hosts (e.g. Varley, 1941,
Wescloh, 1972, McClure, 1977; Elzen et al..
1983).

Female bagworms are 12.5% larger than
males. If parasitoids either prefer or are more
effective on small bagworms, size-selective
parasitism may have been an important factor
contributing to the non-random pattern of
parasitism obscrved by Gross & Fritz (1982).
Females may be less susceptible to parasitization
because of greater defensive capabilities, size
constraints on parasitoid ovipositional activity,
etc. (Schmidt, 1974). For cxample, Rotheray &
Barbosa (1984) found that handling time of the
gypsy moth pupac by Brachymeria intermedia
(Nees) increased with increasing host size.
Because male gypsy moths arc smaller and less
defensive toward attacking parasitoids than
females. per cent parasitism was greater for the
males.

It is natural to expect the opposite, namely
that larger hosts are preferred. For many
parasitoids there is a minimum host size require-
ment for the successful development within a
host (Vinson & Iwantsch, 1980). In addition,
parasitoid size and fecundity are often positively
correlated with that of its host (Arthur & Wylie,
1939; Miles & King, 1975; Jowyk & Smilewitz,
1978). The latter factors imply that selection by
parasitoids should, in general, be for larger hosts
(Salt, 1958; Klomp & Tecrink. 1962; Herrebout,
1969: Arthur, 1981). Host size may also influ-
ence the sex ratio of the parasitoid offspring:
morc female parasitoids than males cmerge
from larger hosts (Balduf, 1937; Clausen, 1939;
Purrington & Uleman, 1972). For these reasons
host size is expected to be an important factor in
the host acceptance process by parasitoids.

We investigated the details of parasitism in the
same population of bagworms studied by Gross
& Fritz (1982). In addition to bagworm sex and
stratification within a tree, we include bagworm
size as an experimental factor that may influence
the level of parasitism by the bagworm’s domin-
ant parasitoid, ltoplectis conguisitor (Say). We
combine results from this study with that of
another (Cronin, 1989) to assess the importance

of .conquisitor to the population dynamics of
the bagworm,

Natural history of the bagworm
and its principal parasite

Thyridopteryx ~ ephemeraeformis. Compre-
hensive studics of the bagworm life cycle can be
found in Haseman (1912), Jones (1927) and
Kaufmann (1968). Only relevant aspects of their
biology are reported here. Bagworms have been
known to infest some 200 species of tree and
shrub in southeastern United States, but in the
Virginia area they are particularly abundant on
red cedar, Juniperus virginiana L. Univoltine
throughout  their range, bagworms moult
through seven instars during the summer months
(Morden & Waldbauer, 1971). Males begin
pupation in mid-August, but females begin 2-3
weeks later; both sexes eclose (at approximately
the same time) around mid-September (J.C.,
pers. observ.). After mating, females lay their
eggs in their pupal exuvia where the eggs over-
winter and finally hatch in late May.

ltoplectis  conquisitor.  .conquisitor (Say)
{Hymenoptera: Ichncumonidae) is a primary
parasite of at least seventy-nine lepidopterans
from twenty-two families (Krombein ef al.,
1979). Tt also has been implicated as an
occasional  secondary parasite of other
ichneumonid and braconid cocoons (Townes &
Townes, 1960). I.conquisitor is multivoltine and
is reported to have as many as five generations
per year in Ontario (Arthur, 1965). Arthur
(1963) reported that there is a period of 8-10
days after emergence from a host in which
female wasps do not oviposit, even in the pre-
sence of host pupac. Laboratory rearings have
permitted average life spans of 29 days for males
and 56 days for females. The average number of
eggs deposited by the synovigenic (= con-
tinuous egg production) females is 159.

Reported as a common parasite of the bag-
worm throughout most of its distribution
(Kulman, 1965), /.conquisitor is the most preva-
lent parasitoid of the bagworm in northern
Virginia (approx. 60%, see Results). As a con-
sequence, we concentrated our analysis on the
mortality of bagworms due to this parasitoid, but
obscrved that the cntire parasitoid complex of
the bagworm seems to exhibit phenologies very
similar to that of /.conquisitor.



Methods
Experimental design and procedure

The research was conducted in the Manassas
Battlefield Park, Manassas, Virginia. The 3 acre
study area was dominated by an even-aged stand
of red cedar of an average height of 3 m. Virginia
pine (Pinus virginiana L.) was interspersed at
low to moderate densities within the site. In ad-
dition to infesting red cedar, bagworms were oc-
casionally found on other species of plants, both
herbaceous and woody.

To determine the influence of host stratifi-
cation, sex and size on parasitoid success, we fol-
lowed the basic design employed by Gross &
Fritz (1982). On 20 September 1986, the date at
which all bagworms had sccured themselves
(with a heavy band of silk) to their trees (signal-
ling the beginning of pupation), all bagworms
were collected from sixteen randomly chosen
red cedar trees. For each tree, the overall crown
height was mcasured and the tree was divided
into three cqual sections designated bottom,
middle and top. The mean =1 SE height of the
sixteen trees was 2.90=0.12 m. Bagworms col-
lected from each section and trec were placed in
separate polyethylene bags and returned to the
laboratory. After bag length was measured, the
pupae were excised from their bags, and stored
in 5 dram scintillation vials at room temperature
and humidity (24+3°C; 70%). The vials were
examined every other day for emerging
parasitoids. Parasitoid species, sex and date of
emergence were recorded. along with the sex of
host pupae. A total of 1008 bagworms that
achieved pupation were collected and analysed.

Because bag size itself may limit the success of
parasitism by imposing mechanical barricrs (¢.g.
toughness of integument, distance from the sur-
face of the bag case to the centrally located pupa,
etc.), we measured with a 100X dissecting mic-
roscope and ocular micrometer the ovipositors
of ninety-six L conquisitor females. We were un-
able to capture /.conquisitor searching for bag-
worm hosts using cither yellow sticky or malaisc
traps; instcad, we obtained a serics of wasps
from R. W. Carlson at the Smithsonian Institu-
tion. Becausc this sample was collected from
Virginia and southern Maryland, it should ap-
proximate the ovipositor size distribution of
Lconquisitor attacking bagworms. By taking the
difference between the maximum diameter of
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the bags and the pupac (and subtracting the
thickness of the bag wall from it) of scventy-
seven randomly collected unparasitized bag-
worms, a comparison of the distribution of
ovipositor lengths to this distance necessary to
reach the bagworm's pupae (D) was possible;
this reflected on whether parasitoid ovipositors
were capable of penetrating all encasing bags
and reaching the host pupae. We observed that
the bagworm pupae can wriggle about freely
within their bags and upon being attacked by a
parasitoid will press themsclves against the op-
posite wall of the penctrating ovipositor. The
proportion of our sample of the I.conquisitor
population that had ovipositor lengths greater
than D was determined and compared against
the distribution of D for the sample of bag-
worms. This comparison provided an index mca-
sure of the rclative susceptibility of a bagworm
of a given size class to parasitism by the L.con-
quisitor population.

To determine whether parasitoid size was re-
lated to that of its host, we measurcd, with calip-
ers, host bag length and puparium length, and
the total length of the emergent Lconquisitor
adults (measured from head totip of ovipositor).

Statistical analysis

Because number parasitized is adiscrete bino-
mial variable, the logit transformation was used
to convert the number parasitized into a continu-
ous normally distributed variable (Cox, 1970).
In the logit transformation,

z; = log((pi+ 1)(ni=p;+0.5))

vi = (A2 m) (pit D= pi0.9)
where z; = transformed variable for analysis,
p; = number of bagworms parasitized in size
category i, 1; = total number of bagworms in
category i, and v; = variance of category i. The
logit transformation was chosen over the
traditional arcsine [square-root (proportion
parasitized)] transformation because the logit s
the more appropriate for unbalanced data (Cox.
1970). Because the number of bagworms used to
caleulated each parasitization rate (;) differed
so markedly, sample size was taken into account
by weighting z; by 1/v,, from the above variance
equation (Cox, 1970).

The effect of host sex (fixed cffect) and intra-
tree microhabitat {random effect) on parasiti-
zation were analysed using SAS, Proc GLM
(Statistical Analysis System, 1983 version). All
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possible pairwisc comparisons were tested using
GT2 (Sokal & Rolhf, 1981, p. 245). In this
ANOVA we use as the unit of replication the
microhabitat positions on the tree (top, middle
and bottom). such that the sample size is forty-
cight (sixteen treesXthree positions). With the
densities found in the experimental trees, bag-
worms within a tree are as functionally indepen-
dent of those from the same tree as they arc from
neighbouring trees. The only conceivable way
there could be dependence is if the chemistry of
cach red cedar tree were so unique as to alter the
arowth rates or attractability to parasites within
and between trees. We find no evidence for dif-
foring growth rates of bagworms either within

trecs (Table 3) or between trees (Fis. o
=1.7333, P>0.03), nor do rates of parasitism
differ among trees (x° = 22.34, P>0.05). We
thercfore suggest that this design is not pscudo-
replicated.

The distribution of ovipositor lengths were
compared against the distribution of the D using
a Mann-Whitney U test (Sokal & Rolhf, 1981).

Results

Numerous species of parasitoids and predators
attacked the pupal stage of the bagworms (Table
1). Fiftcen parasitoids (five of which are hyper-

TABLE 1. The parasitoids and invertcbrate predators reared from bag-
worms collected in Manassas, Virginia (1985-86). Coding is as follows:
Pr. = predator. Sc. = scavenger, PP = primary parasitoid, HP = hyper-
parasite, GREG = gregarious, and SOL = solitary.

Rearedas:
1. COLEOPTERA
Cleridae
Enoclerussp. Pr.andSc.
Cantharidae
Chauliognathus sp. Pr.andSc.
1l. DIPTERA
Chloropidac
Pseudogaurex anchora (Leow) GREGPP. andSc.
Sarcophagidae
Sarcophaginaesp. GREGPP.
III. LEPIDOPTERA
Pyralidae
Dicymolomia julianalis (Wilk.) Pr.andSc.*
IV. HYMENOPTERA
Ichneumonoidea
Ichncumonidae
Scambus hispae (Harris) GREGPP
Troplectis conquisitor (Say) SOLPP
Chirotica thyridoptervx (Riley) GREGPP
Gambrus ultimus (Cr.) SOL PP
Theronia atalantae {Cr.) SOLPP
Chalcidoidea
Chalcididae
Brachymeria ovata (Say) SOLPP
Spilochalcis mariae (Riley) SOLPP[HP|
Spilochaleis flavopicta (Cr.) SOLPP
Spilochalcis sp. SOLPP
Torymidae
Monodontomerus minor (Ratzeburg) ~ GREGPPand HP
Ptcromalidae
Pteromalus sp. GREGPPandHP
Eurvtomidae
Eurytoma pini Bugbee GREG PPand [HP]
Eupelmus amicus Gir. GREG PPandHP

* Predaceous on eggs.
[] Uncertain record.



parasitic) and three predaceous invertebrate lar-
vae were identified. The relative abundance of
cach parasitoid was: [.conquisitor, 58%; Sar-
cophagid sp.. 19%: Preromalus sp., 10%;
Eurotoma pini Bugbece, 2%; Brachymeria ovata
(Say). 1%. Pseudogaurex anchora (Loew),
Spilochalcis sp.. Eupelmus amicus Gir. and
Monodontomerus minor (Ratzeburg) together
accounted for another 2% the identity of 8% of
the parasitoid species could not be detcrmined.
Male and female bagworms in the pupal stage
were distributed differently within a tree.
Females occurred in significantly increasing
numbers from the bottom third of the tree to the
top third (Fy 7 = 63.69; P<0.0001; log trans-
formed data). but males were uniformly abun-
dant throughout the three sections (Fy g
= 2.41; P = 0.14; Table 2). Comparing males to
females at each section of the tree we find signifi-
cantly more females at the top third of the tree
(P<0.0001). equal numbers of cach at the mid-
dle third (P>0.05), and fewer females at the
bottom third (P<0.0001) {Table 2). With malcs
and females combined, there were significantly
fewer bagworms at the bottom third of the tree
compared to the top third (P<0.05). Males and
females were equally abundant at the onsct of
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pupation, but 2.3 times as many females
emerged as males (Table 3).

The relationship between parasitization and
bagworm sex and position on the tree (bottom,
middle, top) was analysed using a mixed fac-
torial ANOVA. Bagworm sex was the only fac-
tor that influenced the rate of parasitism in this
modet (Table 4). Both the distribution of bag-
worms within a tree and the interaction between
bagworm sex and microhabitat did little to ex-
plain the variation in parasitization rates. Males
consistently incurred higher levels of parasitism
than females across all three levels of the tree; al-
though only at the bottom was this difference
significant (Table 2). When all males and all
females were pooled and compared, the rate of
parasitism was significantly higher for males
(P<0.01; Table 2).

Female bagworms were significantly larger
than males at all three positions on the tree
(Table 2; P<0.0001). Becausc bagworm dis-
tribution within a tree had no influence on the
rate of parasitism or bag size for cither males or
females (Tables 2 and 4), positions were pooled
for each sex. Males were significantly shorter
than females based on a Mann-Whitney U test
(Table 2; U = 9.72, P<0.0001). To determine

TABLE 2. Bagworm number, case length, and proportion parasitized by
Leonguisitor for male and female bagworms distributed among the three
tree positions (bottom, middle and top). Sixteen red cedar were randomly
sampled, and the data represent means = 1 SE. Within columns, means with
different letters are significantly different based on SNK (P<(.05).

Sex Position  Bagworm Bagworm Proportion
ontree  number length parasitized
Males Bottom 9.90=1.92" 40970400 0.3420.06"
Middle 16.1323.67 41090300 0.30+0.04°
Top 7.63+1.91" 4254045 0.30£0.07"
Total 33.60+6.85 41602021 0.33+0.05*
Females  Bottom 0.69=0.20¢ 4818199 (.0920.07
Middle — 9.90£235°  47.02=049"  0.09£0.058°
Top 19.60=4.30° 46.62:0.34"  0.20+0,05"
Total 0.09=6.10°  d6.80£0.28"  0.20+0.05

TABLE 3. The distribution of the sexes among pupac and emergent
adults of the bagworm Thyridopteryx ephemeraeformis.

Class  Sex No.  Proportion ' Significance

Pupac Male 25052 175 05<P<0.]
Female 483 0.48

Adults  Male 114030 570 P<0.001
Female 260 0.70




168 James T. Cronin and Douglas E. Gill

TABLE 4. Analysis of variance for the effect of bagworm sex
and microhabitat distribution on parasitization, Data were logit
transformed and weighted (see Methods). Type HI sums of
squares were used for unbalanced data (Sokal & Rolhf, 1981).

Source of variation ~ DF ~ MS F P

Model 50458 381 <0.004
Sex 1 L6 1370 <0.001
Microhabitat 2 0058 0.48 0.63
SexXmicrohabitat 2 0.264 219 0.12

Error 42 0120

Total 47

TABLE 5. Analysis of covariance (Proc GLM, SAS, 1985) for
the effect of bagworm sex (main effect) and bag length
(covariate) on the rate of parasitism.

Source of variation DF ~ MS F P
Model 200623 58.09%*%  <0.0001
Sex 0023 2.1 0.17

Baglength 1 1.249 11638 <0.0001
Error 13 0.011
Total 15

the influence of bagworm size (covariate) and
sex (fixed effect) on the rate of parasitism, an
ANCOVA (Sokal & Rohlf, 1981) was per-
formed. Bagworm length was scaled into cight
Smm size classes for cach sex and the logit
parasitism was calculated for cach sexXsize
class. Sex had no influence on the rate of
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emerging from pupac in the laboratory was
significantly dependent upon bagworm pupal
length (1 = 38, r* = 0.40, P<0.0001). As cx-
pected. ovipositor length was strongly corre-
lated with adult wasp total length (n = 38,
7= 0.84. P<0.0001); henee ovipositor length
was corrlated with pupal length (r* = 0.36,
P =0.0002).

The comparison of the distribution of ovi-
positor lengths and the D showed that the median
D is shifted significantly toward a larger size
(Mann-Whitney U = 202.9, P<0.0001; Ovi-
positor: i = 96, mean =2SE = 4,96 mm +0,28:
D:n =71 mean %2 SE = 6.67mm *0.31)
(Fig. Za). Bag length was found to be a relatively
good measure of D as indicated by the high cor-
relation between them (r* = (.49, P = 0.0001)
{Fig. 2b). The proportion of the Leonquisitor
population that is capable of parasitizing a bag-
worm of a given size class declines abruptly as
bag size increases (Fig. 2¢). These data indicate
that bagworm pupac up to 3.0 mm D are all vul-
nerable to parasitism, but those greater than
7.5mm (= 56 mm bag length) are not.

Discussion

We confirmed the results of Gross & Fritz (1982)
that the bagworm sexes were differentially
stratified: males were uniformly distributed
throughout the tree. while females were concen-
trated toward the top. Habitat segregation by
sex has rarely been reported in the literature for
herbivorous insects (Luck & Dahlsten, 1980).
Gross & Fritz (1982) report that this differential
stratification is due to the migration of females to
the tops of the tree carly in larval development.
They suggest that this may be advantageous to
the female for two reasons: (1) more cffective
pheromonc dispersal should occur at the higher
clevations; and (2) dispersal of first instars by
Dllooning should be maximal from the greatest
heights. We coneur that these arc very probable
reasons for the siratification of female bag-
worms,

We also confirmed that male bagworms suf-
fered approximately twice the level of parasitism
(= mortality) as femalcs. While Gross & Fritz
(1982) reported that parasitism was no ditferent
between males and females at the middle third of
the tree (the only available comparison). we
found males morc heavily parasitized at all three
tree levels. The reason for the higher level of

parasitism of the males is not the result of the dif-
ference in distribution between the two sexes,
but either to the differcnce in their phenology or
size. Qur results indicate the latter. Were the
differences due to phenology a significant sex
main effect would have been obtained in the
ANCOVA (Table 5). Instead, only bagworm
size was significant which suggests size, and not
phenology, was the important factor in deter-
mining parasitization rates.

We found that as bag length increased, the
level of parasitism decreased; the relationship
was cquivalent for males and females separately
and together. Becausc females are larger than
males, they suffered lower rates of parasitism re-
gardless of the microhabitat location. The fact
that microhabitat had no effect on parasitism
argues against the hypothesis of Gross & Fritz
(1982) that parasitoids differentially search and
parasitize hosts at the bottoms of trees. Coms
parisons were made at all levels, and in cach
case, males suffered greater levels of parasitism
than females. Furthermore, our analysis indi-
cates that this difference resulted solely because
males arc smaller in size than females. Similar
relationships between host size and per cent
parasitism have also been found: parasitism of
the gypsy moth by B.infermedia (Rotheray &
Barbosa, 1984) and parasitism of Heliothis zea
(Boddic) by C.sonorensis (Schmidt, 1974) de-
creased with increasing host size. In both cases,
the aggressive behaviours of larger hosts (i.e.
females) were sufficient to deter ovipositing
parasitoids, butsmaller hosts were less defensive
and incurred higher levels of parasitism.

The distribution of ovipositor lengths from a
sample of [.conquisitor suggests that  this
parasitoid may be limited physically by the dis-
tance it must penetrate a bag to reach the bag-
worm pupa. A comparison of the distribution of
ovipositor lengths to D indicates that all bag-
worms with a D greater than 7.5 mm should be
completely invulnerable to parasitoid attack be-
cause ovipositors of L.conquisitor are too short.
In fact, we found that none of the collected bag-
worms used in this study longer than 56 mm
(= 7.6mm DIS) were parasitized. Therefore,
we suggest that mechanical problems with large
hosts may explain the decrease in parasitism.

Arthur (1962) came to a similar conclusion
that I.conquisitor was restricted from parasitiz-
ing pine shoot moths in large buds of red pine
due to insufficient ovipositor lengths. Similar



constraints on parasitism were found for hymen-
opterous parasitoids attacking Rhyacionia frus-
rana (Schiff.) feeding on different sized buds
(Graham & Baumhofer, 1927). Comparable
cvidence suggests that parasitism of Ips paracon-
fusus Lanier is inversely related to bark thick-
ness (Ball & Dahlsten, [973), and that
parasitism of H.zea by C.sonorensis is depen-
dent on the ability of the parasitoid's ovipositor
to reach the host haemoceol (Schmidt, 1974).

Size-limited parasitism of hosts by /. conquisitor
may affect the evolutionary ccology of the re-
lationship in a number of important ways. If size
at pupation (or growth rate) has a heritable com-
ponent to it, .conquisitor could pose an impor-
tant selective agent for increased bagworm size.
Such selection for increased body size may be
opposed by time constraints that limit the grow-
ing season (assuming that size is dependent on
the length of the larval period), prevalence of
predators that choose larger hosts, or any
number of physiological constraints. The host
plant as well may play a role in this relationship.
Bagworm size at pupationis dependent upon the
host plant on which it feeds. In field collections
from a mixed stand of trecs, bagworms grew
largest on black locust (Robinia pseudo-acacia
L.), intermediate in size on red cedar, and smal-
lest on Virginia pine (Pinus virginiana L.). In
accord with the predictions of size-limited
parasitism. Virginia pine reared bagworms
suffered the greatest level of parasitism by I.con-
quisitor followed by red cedar, and finally black
locust (Table 6).

As a possible agent in the biological control of
the evergreen bagworm on red cedar, I.con-
quisitor probably does not play a significant role
in suppressing pest populations below economi-
cally damaging levels. Two characteristics of the

TABLE 6. The relationship between host plant
species and bagworm length at pupation and level of
parasitism by £.conquisitor. Bagworm length differed
significantly among the three plant species (ANOVA,
P<0.0001). as did the level of parasitism (y° = 13.99,
P<0.001). Means with different letters are signifi-
cantly different based on SNK (P<0.01).

Plantspecies  # Baglength Proportion
(mean £1SE)  parasitized

Blacklocust 117 55.23=0.9%"  0.065

Red cedar 85 4752405 0.094

Virginiapine 249 45.20+0.48°  0.429
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bagworm-/.conquisitor system lead to this
conclusion. First, [.conquisitor successfully
parasitizes a higher proportion of males than
females. Because males are polygynous, exces-
sive parasitism of males probably does not result
in a significant decrease in the proportion of
females mated; in fact, in this study no female
that reached the adult stage has been found un-
mated. Secondly, smaller, less fecund females
(number of eggs is highly correlated with bag
length on red cedar; 7* = (.72) are parasitized
more than larger females, which is the opposite
of what one desires for effective population reg-
ulation. Therefore, the impact of I.conquisitor
on the next generation population size is proba-
bly minimal.

Conclusions

Numerous species of parasitoids and predators
attack the pupal stage of the evergreen bag-
worm. However, only one species, the
Ichneumonid ftoplectis conguisitor, occurs in
high numbers. [.conquisitor searches randomly
within a tree and parasitizes with higher fre-
quency the smaller hosts. Because female bag-
worms are larger than males they incur lower
levels of parasitism. Larger hosts may escape
parasitism duc to their defensive capabilities or
because [.conquisitor cannot penetrate the
host's bag deep enough to oviposit within the

pupae.
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