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ABSTRACT

The distribution of Coleophora laricella (Hbn.) and its parasites Dicla-
docerus spp. (D nearcticus Yosh. and D. pacificus Yosh. (Yoshimoto 1976))
and Spilochalcis albifrons (Walsh) in the crowns of western larch were
determined for five classes of trees. In open-grown trees more than 7.6 m
high, C. laricella densities were greater at 1.5-3.1 m than at 6.1-7.6 m above
the ground, on the sunny side of a tree than on the shaded side, and on the
outer half than on the inner half of a branch. In open-grown trees 3.0-4.6 m
high and in trees forming a closed canopy, only the outer branch halves had
significantly greater densities. The only significant variation in parasitism
by Dicladocerus spp. occurred between branch halves in open-grown, non-
roadside trees more than 7.6 m high, with more parasitism on the inner
halves than the outer. Parasitism by S. albifrons was significantly greater
at the lower crown level than at the higher in open-grown, closed-canopy,
non-roadside trees that were more than 7.6 m high, and on the outer branch

half than on the inner half in the same category of tree.

INTRODUCTION

Little is known about the within-tree
distribution of the larch casebearer, Coleophora
laricella (Hbn.) (Lepidoptera: Coleophoridae),
an introduced pest, and its major parasites in
British Columbia, in trees growing in different
situations. It is thus difficult to develop
adequate sampling procedures. Dicladocerus
spp. (D. nearcticus Yosh. and D. pacificus
Yosh. (Yoshimoto 1976) (Hymenoptera: Eulo-
phidae) andSpilochalcis  albifrons (Walsh)
(Hymenoptera: Chalcididae) were by far the
most abundant species in a two-year survey of
parasites of C. laricella (Miller and Finlayson
1974, 1977).

METHODS
Crowns of 40 western larch trees in five
classes were sampled on 13 June 1974 at Shore-
acres, British Columbia. The five classes of
trees and the number in each class were:

Class Description

Webb (1953) examined the distribution of
C. laricella on American larch, Larix laricina
(Du Roi) K. Koch, but only on large, open-
grown trees. There have been no published
reports of within-tree distribution of (. laricella
in western larch, Larix occidentalis Nutt.
Distributions of Dicladocerus spp. and S. albi-
frons on western larch have been reported by
Tunnock et al. (1972), but again only on large,
open-grown trees.

The objective of this study was to determine
the within-tree distributions of C. laricella,
Dicladocerus spp. and S. albifrons in western
larch trees growing in various situations, to
provide data that could improve sampling
techniques.

Number of trees

1 Open-grown trees at least 91.4 m 10

2 Same as Class 1 except 7.6-10.7 m 10
(25-35 ft.) high

3 Same as Class 1 except 3.1-4.6 m 5
(10-15 ft.) high

4 Same as Class 1 except trees were 5
roadside

5 Same as Class 1 except trees formed 10
closed canopy. Trees sampled were at
least twice height of trees from the
edge of stand

Based on a thesis submitted by the senior authoer in partial ‘Graduate student and Professor, respectively, Simon Fraser

fulfillment of an M.Sc. degree

(100 yd.) from road and over 12.2 m
(40 ft.) high

University. Burnaby, B.C. V5A 1S6
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Samples from Class 1 trees were also taken
on 15 May 1974 but were analyzed for distri-
bution of (" laricella only.

Samples were taken at two crown levels:
1.5-3.1 m (5-10 ft.) and 6.1-7.6 m (20-25 ft.)
above the ground. Two primary branches were
taken from both the sunny and shaded sides of
each tree from each crown level and cut in half.
The branch halves were mass-reared in pairs
according to tree, crown level, side of tree, and
branch half. Rearing was done in 30.5x61.0x
30.5 em (1x2x1 ft.) cages constructed from
corrugated paper cartons, the tops of which
were replaced with 0.2 mm mesh.

Parasites were collected daily and placed
directly into 70% ethanol. After parasite
emergence was completed, host cases were
removed manually and the number of fascicles
counted.

For statistical analyses, log( x transfor-
mations were done on C. laricella densities
(number per 100 fascicles) and arcsine trans-
formations were calculated for percentage
parasitism data. In analyses of variance (Dixon
1973) of the intra-tree distributions of each
class, trees were allowed to go random, result-
ing in conservative F values. The data are
presented in the untransformed form.

RESULTS

There were no significant differences
between the tree classes in mean density of
C. laricella or mean percentage parasitism by
Dicladocerus spp. or by S. albifrons in the
crown levels (Table 1). C. laricella densities
varied significantly between crown levels,
between sides of the tree, and between branch
halves in Classes 1, 2 and 4: and between
branch halves only in Classes 3 and 5 (Figure

1). The densities were significantly higher
on the outer branch halves than on the inner
in all classes. Significantly higher densities
occurred at the lower crown level than at the
higher in Classes 1, 2 and 4 but no significant
differences occurred between crown levels in
Class 5. Densities were also significantly higher
on the sunny sides of trees than on the shaded
sides in Classes 1, 2 and 4 but no significant
differences between sides of trees occurred in
Classes 3 and 5. The distributions did not differ
in Class 1 trees between the two collections.

The only significant variation in parasitism
by Dicladocerus spp. occurred between branch
halves, with more parasitism on the inner than
on the outer halves, in Classes 1 and 2 (Fig. 2).

No significant variations occurred between
crown levels or sides of trees in any of the
classes, or between branch halves in Classes
3,4 and 5.

Parasitism by S. albifrons was significantly
greater at the lower crown level than at the
higher in Classes 1, 2 and 5; and on the outer
branch halves than on the inner in Classes 1
and 2 (Fig. 3). No significant differences
occurred between branch halves in Classes 3.
4 and 5, or between crown levels in Class 4.

DISCUSSION

Webb (1953) found distributions of . lari-
cella similar to those in the crown levels and
branch portion in open-grown tree classes 1
to 4 of this study, ie., higher casebearer
densities at the bottom of the crown than at the
top and on the terminal part of the branch than
at the base. The abundance of C. laricella
larvae and pupae on the sunny side of the tree
and the outer half of the branch may reflect the
oviposition site preferences of the female moths

TABLE 1. Density of Coleophora laricella and percentage parasitism by Dicladocerus spp., and by
Spilochalcis albifrons in five classes of trees on 13 June 1974 at Shoreacres, British Columbia.

(X =mean, SD = standard deviation)

Crown C. laricella density

Class Level (no./100 fascicles)
(ft.) X SD
1 5-10 19.1 5.7
20-25 9.7 2.6
2 5-10 19.4 4.5
20-25 8.7 1.9
3 5-10 13.2 2.8
20-25 11.0 2.2
4 5-10 23.1 3.2
20-25 10 3

% Parasitism

Dicladocerus spp. S. albifrons

X SD X SD
6.5 2.6 9.1 4.1
8.4 2.9 4.2 3.1
7.1 2.3 10.3 4.7
7.7 2.1 5.8 3.8
9.7 1.6 7.3 2.6
9.4 3.1 3.4
5.0 6 7.6 3.5
6.9 3.4 2.8 2.8

11.2 5.8
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Fig. 1. Schematic representation of within-tree distributions of Coleophora laricella in one class of
tree on 15 May 1974 and five classes of trees on 13 June 1974 at Shoreacres, British
Columbia. (Numbers represent number of casebearers per 100 fascicles, the outer being
those of the outer branch half and the inner those of the inner branch half)
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Fig. 2. Schematic representation of within-tree distributions of Dicladocerus spp. in five classe
trees on 13 June 1974 at Shoreacres, British Columbia. (Numbers represent percentage
parasitism, the outer being those of the outer branch half and the inner those of inner

branch half)
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Fig. 3. Schematic representation of within-tree distributions of Spilochaleis albifrons in five classes
of trees on 13 June 1974 at Shoreacres, British Columbia. (Numbers represent percentage
parasitism, the outer being those of the outer branch half and the inner those of the inner
branch half)
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(Sloan and Coppel 1965; Webb 1953).

The distribution of Dicladocerus spp. could
be affected by movements of C. laricella after
parasitization. The amount of spring movement
by casebearer larvae is influenced by casebearer
density, greater movements occurring at higher
densities (Webb 1953). At the densities
observed in this study, casebearer movement
was not great enough to cause a difference in
the distribution of the host between the two
collections, the apparent period of parasitiza-
tion (Miller and Finlayson 1977) in Class 1
trees. Host movement probably is not a factor
in the distribution of S. albifrons as this species
apparently attacks the sessile pupae of the host
(Bousfield and Lood 1971).

The within-tree distributions of Diclado-
cerus spp. and S. albifrons in Classes 1 and 2
are similar to those in 9.1-12.2 m (30-40 ft.)
trees in the western United States (Tunnock
et al. 1972). The distributions of Dicladocerus
spp. and S. albifrons within trees probably
reduces competition for casebearers between
these species on open-grown trees (Tunnock
et al. 1972).

When measuring the degree of parasitism

of (. laricella, Boustfield and Lood (1971) took
their samples from the terminal 45.7 cm (187)
of branches rather than whole branches. In
open-grown trees more than 7.6 m (25 ft.) high,
such a sampling technique would overestimate
parasitism by S. albifrons and underestimate
parasitism by Dicladocerus spp.

The differences in distributions of both
C. laricella and its parasites between classes
must be considered when measuring casebearer
populations or parasitism, especially if less
than whole-branch samples are taken, and when
sampling trees of differing types.
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