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ABSTRACT

HOST SELECTION AND ESTABLISHMENT OF Lxgaggggatprgggg L.

(LEPIDOPTERA: LYNANTRIIDAE) ON SELECTED SPECIES

OF PREFERRED AND NON-PREFERRED TREES

3!

Rajakumari Prakaea Reo

Host preference of laboratory reared third instars of

gypsy moth, Lymantria dispar (L.), was studied among red

maple, green ash, and paper birch seedlings, trunks and

trunk-foliage combinations. Birch foliage was preferred

over maple and maple over ash. Among trunk sections, ash

and maple were preferred over birch. When trunk-foliage

combinations were used, the foliage type and trunk type of

each combination significantly influenced host selection

by larvae.

In a field test, third instars from an Otis colony (NJF33)

and wild type larvae collected in Michigan readily

established on preferred trees, but not on non-preferred

trees. Few differences were found between third and

fourth instars, or between NJF33 larvae and wild type

larvae. Therefore, larvae reared from egg masses of NJF33

and other Otis colonies are suitable for most studies.
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GENERAL INTRODUCTION

Lita History and Biology of Gypsy Moth

(Lymantria diaper L.)

Gypsy moth was introduced into North America in 1869 from

Europe by Leopold Trouvelot, who intended to interbreed it

with silk worms (Forbush and Fernald 1896). It escaped

out and soon became established as a defoliator of

hardwoods in Massachusetts (Talerico 1978). Massive

outbreaks of gypsy moth were first observed in 1889 around

Medford (Doane and McManus 1981). From 1889 until 1991

gypsy moth slowly spread across the Eastern United States.

The gypsy moth is now the most important defoliator of

hardwoods, especially oak, from New England, south to

Pennsylvania and west to Ohio (McManus and Zerillo 1978)

(Figure 1).

Gypsy moth eggs are laid in clusters under a dense coating

of hairs from the female's abdomen. The number of eggs

per female varies from about 100 to 1200. Because females

are flightless, egg masses are normally found near the

empty female pupal cases. The egg embryonation begins

soon after oviposition and larvae are fully formed inside

the egg in about a month. Eggs are laid in early summer,

enter diapause and remain in diapause through winter, and

1
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hatch in spring. Hatch and activity of newly emerged

larvae are strongly influenced by temperature. The newly

hatched larva is about 3.6 mm and is pale brownish yellow.

Later the caterpillar changes color, the tubercles become

black, the body reddish-brown. When larvae leave the

hatch area they are positively phototactic and negatively

geotactic (Doane and McManus, 1981). Larvae generally

remain on or near the leaves for the first three instars.

The time between hatching and first molt is about nine

days depending on daily temperatures. Growth and

development of larvae is also influenced by moisture and

quantity and quality of food. The prepupal stage during

which larvae void the gut, lasts only for about two days.

Pupation occurs at or near daytime resting locations which

are usually under tree limbs, on trunks, or on ground

litter. The pupa remains cradled in its sparse silken

cocoon for about two weeks (16 or 17 days for females).

Mating and egg laying occur soon after the emergence of

adults.

Effscts of Isathsr and Othsr Climatic Conditions

Gypsy moth is strongly affected by temperature, moisture,

light, and wind. Eggs cannot survive at temperatures
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below about -28.9°C (Campbell 1973b). Freezing

temperatures after hatch also may kill small larvae and

thus can reduce the population. Moisture also affects the

gypsy moth population. Heavy rainfall at the time of

hatch can wash away larvae that are not yet established at

feeding sites. Research has shown that periods of low

populations measured on a geographic scale by acres

defoliated, are correlated with copious rainfall during

early larval development (Leonard, 1971). Gypsy moth

larvae are photosensitive. Small larvae feed mostly

during the day, whereas older larvae shift their rhythm to

feed at night.

Wind is critical for dispersal of larvae. Newly emerged

larvae drop on silk from branches and are transported by

wind. Although estimates of the distances larvae travel

due to wind vary, the importance of dispersal of first

instar larvae is well documented (Leonard, 1971; Capinera

and Barbosa, 1976; Lance and Barbosa, 1982; Doane and

McManus, 1981).

Foliage Preference

The gypsy moth feeds on over 300 species of plants. Some

are favored by all instars (Miller and Hanson 1989a).
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Among the favored food plants are oak, birch (except

yellow and black), and apple. Less preferred albeit

acceptable trees are black and yellow birch, tamarack,

cherry, elm, linden, hickory, and red and sugar maples

(Anderson 1980). Some of the less favored hosts are ash,

tulip, and grape (Roy 1982; Barbosa et al. 1979; Barbosa

et al. 1983; Campbell and Sloan 1977; Anderson 1980).

Dispersal

The gypsy moth has one generation per year. Since adult

females are flightless, the task of dispersal is left to

the larvae (Taylor and Reling 1986). Dispersal has been

defined as the movement away from a populated place that

results in the scattering of at least some of the original

population (Elton 1947). Dispersal is an innate tendency

that larvae must satisfy before they initiate feeding.

Larval dispersal provides for a genetic mixing of '

individuals within subpopulations and assures a thorough

redistribution of individuals over a sizable area (Mason

and McManus 1981).

Host selection appears to be primarily determined by first

instars (Barbosa et al. 1979). However, during diurnal

periods of larval movement, late instars often leave the
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tree on which they have been feeding and ascend into a new

tree; this behavior has been implicated as a mechanism by

which late instars are able to utilize a broader range of

host plants than do the early instars (Barbosa 1978).

However, larval age, gypsy moth population density, and

tree phenology may affect dispersal and food consumption.

The first, second, and third instars are diurnal and

later instars are nocturnal; it is not known if

'developmental stage or feeding rhythm affects dispersal

behavior.

Dispersal is an important process in the population

dynamics of the gypsy moth and is still a subject of much

controversy. The tendency to disperse seems to be innate

in all species of arthropods and may be accentuated by

crowding, hunger, actions of predators, or adverse

meteriological conditions (Andrewartha and Birch 1954).

However, current observations suggest that dispersal is a

very complex event; many factors that stimulate gypsy

moth's dispersal have been identified and it is recognized

that many questions remain to be answered (Mason and

McManus 1981).
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Relative importance of trunk and foliage stimuli

in host selection by Lymantria dispar L. (Lepidoptera:

Lymantriidae)



ABSTRACT

When third instar gypsy moth. MEIR—dim“ were

reared on artificial diet and placed in cages with red

maple, green ash and paper birch trunk sections, the

larvae consistently preferred ash and maple trunks over

birch. In tests where potted trees of these species were

placed beneath cages with slotted floor boards so that

only the foliage protruded into the cage, larvae preferred

birch foliage over maple and ash, and maple foliage over

ash. In a test designed to evaluate the relative

importance of trunk and foliage as stimuli to larvae,

trunk sections were drilled and split for placement around

live tree seedlings. All possible combinations of maple

or birch trunks with maple, birch or ash foliage were

tested. The percent larvae attracted to combinations of

trunks and foliage in descending order were: maple-

birch(41), birch-birch(19), maple-maple(15), birch-

maple(12), maple-ash(2), and birch-ash (1). Host

preference of third instars depends mostly on foliage

type, but trunk characteristics also play a significant

role.

10



INTRODUCTION

The gypsy moth (Lymantrig,g1§pgz L.) became established in

the northeastern United States over 100 years ago. It has

now spread throughout most of the northeast and midwest

United States (Doane and McManus, 1981). Cyclic

populations have caused periodic defoliation of large

tracts of susceptible forests (Bess et al. 1947). Larvae

are highly polyphagous; oaks (Qgg;§g§_§ppl, paper birch

(Benin manners) . and trembling aepen (£99312:

tzgmulgiggg) are among the most preferred tree species

(Houston and Valentine 1977, Barbosa and Greenblatt 1979,

Mauffette et al. 1983).

Larval behavior is an important component of host

selection (Barbosa 1978a). Considerable evidence exists

that foliage is an important factor in larval host

selection by gypsy moth (Rafes and Ginenko 1973). But

Campbell and Sloan (1977) observed that bark texture and

availability of resting sites may also affect host

selection. However, no studies have attempted to evaluate

the relative importance of trunk and foliage in host

selection by gypsy moth larvae. The purpose of this study

was to compare the importance of trunk and foliage stimuli

in gypsy moth host selection behavior.

11
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Three tree species were used for this study: Paper birch

(fistula,papxrifgral from the most preferred hosts, red

maple (Age; rgbruml from the intermediate hosts, and green

ash (Eraxinus'amgziganal from the least preferred hosts.

One of the most abundant forest trees in the northern

United States with an intermediate food value is Age;

rubrgm, and grazing: ameniggng is a widespread forest

species that is resistant to gypsy moth (Mosher 1915,

Barbosa and Capinera 1977, Campbell and Sloan 1977).

Betula papyrifigxa is consistently classified as a

preferred host (Peterson and Smitley 1991).

MATERIALS AND METHODS

Gypsy moth egg masses were secured from the USDA Otis Air

Force Base culturing facility in Massachusetts. The egg

masses were stored at 4°C in sealed pOlyethylene bags for

two months. Eggs were disinfected by immersing masses in

10% formaldehyde solution for about 60 minutes after which

they were washed in running water for another 60 minutes

and dried. Dried eggs were collected in sterile

Polystyrene containers (100 x 15 mm) and kept in growth

chambers at 24°C and so to 80% RH (LD 16:8). After 75%

egg hatch (5-6 days), the neonates were removed with a

fiJae paint brush and placed in 57 ml transparent Solo



13

plastic souffles cups containing artificial diet. The

cups were inverted to force the larvae to feed at the top

of the containers and to minimize food contamination by

frass. After each molt, larvae were transferred to new

diet cups. Diet was prepared using Agar and diet powder

from Bioserv. Inc., New Jersey. In preliminary tests

gypsy moth larvae were reared to the third instar in ten

days after eggs were hatched.

Three wooden cages were constructed for these experiments.

Each cage was of 1.5 x 1.5 x 1.0 meters in size. The sides

of the cages were covered with a fine mesh screen (10x10

per sg.cm) and the top with plexi glass. The floor of

each cage consisted of five sliding wooden planks with 1.3

cm diameter holes centered between boards so that the

boards could be placed around trunks. The experiments

were conducted in a laboratory lighted by 40 W fluorescent

tubes hung from the ceiling, 1.5 m above the cages. The

lights and the cages were arranged such that the primary

light source was directly above the cages. Windows were

covered to avoid light from one direction that could

attract larvae towards one side of the cage. A few weeks

prior to the experiment, seedlings of paper birch, red

maple, and green ash were planted in pots and grown in the

green house until their leaves were fully expanded. Each
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tree required a different time for leaf flush. These

times were determined in preliminary tests so that all

test trees' growth could be synchronized with larval

development.

Foliage Experinent

The pots of tree seedlings were placed below the test cage

so that the trunks extended through holes in the cage

floor. The seedlings were positioned such that only

branches with leaves protruded above the cage floor; this

minimized any trunk stimuli. Two seedlings each of birch,

maple, and ash were randomly arranged in a circular

configuration. Sixty third instars were released in the

center of the cage. The numbers of larvae on leaves and

branches, or on the floor, or on the sides of the cage,

were counted every 12 hours for 36 hours. The experiment

was repeated twice for a total of six replications per

foliage type.

Trunk Experiment

Two trunk sections (7.5 cm diameter and 60 cm length) each

of paper birch, red maple, and green ash were randomly

placed in the cage in a circular configuration 8 cm apart
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and 20 cm from the center of the cage. A 20 ml plastic

container fitted with the previously described diet was

placed on the top of each trunk section. Diet cups were

replaced daily with cups containing fresh diet. Sixty

third-instars were released in the center of the cage.

The number of larvae on the trunks, in the cups and on the

cage floor or sides were counted every 12 hours for 36

hours. This experiment was repeated twice for a total of

six replications of each trunk type.

Trunk-Foliage Combination Experiment

Trunk and foliage types were combined in all the six

possible permutations of maple and birch trunks with

maple, birch, and ash foliage. Ash trunks were not used

because in the previous experiment gypsy moth larvae were

equally attracted to maple and ash trunks. To make these

combinations possible, 1.0 cm diam holes were drilled

longitudinally through 15 cm long trunk sections. Each

trunk section was then split into two halves length-wise.

The split trunk sections were bound around stems of birch,

maple, or ash seedlings to make the desired trunk-foliage

combinations. One replication of each possible trunk-

foliage combination, for a total of six trunk-foliage

units, were arranged in a circle, 8 cm apart from each
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other and 20 cm from the center of the cage. Sixty third

instars were released in the cage as before. Larvae on

leaves and trunks, or on the floor, or on the sides of the

cage were counted every 12 hours for 36 hours. The larvae

found on the floor and the sides of the cage were also

counted. This experiment was repeated six times for a

total of six replications of each trunk foliage

combination.

DATA ANALYSIS

All percent data were transformed to the arcsins/E before

statistical analyses. If treatment means were

significantly different by analysis of variance, they were

separated by Tukey's test (Systat 1987). The number of

larvae found on the sides of cages were excluded from

analysis before differences in treatment means were

determined.

RESULTS AND DISCUSSION

When third instar gypsy moth larvae were released in a

test cage where tree seedling foliage was projecting

through holes in the bottom of the test cage, more larvae
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(71%) were found on birch foliage than on maple (14%) and

ash (1%) foliage. Larvae preferred birch foliage over

maple and ash, and they preferred maple foliage over ash

(Tukey's test p=0.05; Anova: F=46.5; df=15; p<0.0001)

(Table 1).

This observation is in agreement with the classification

given by Mosher (1915) and Casagrande et al. (1987) that

birch is a favored host and maple an intermediate host of

the gypsy moth. Campbell and Sloan (1977) recognized ash

as a least preferred host of gypsy moth.

When the seedlings in the test cage were replaced by trunk

section of birch, maple, and ash, more larvae were found

on maple (44%) and ash (43%) than on birch (6%). It was

evident that the third instar larvae preferred dark and

deep structured maple and ash trunks over the smooth and

light structured birch trunks (Tukey's test p=0.05; Anova:

F=15.5; df=15; p<0.0001) (Table 1). There was no

difference between the attractiveness of ash or maple

trunks.

These observations agree with the suggestions of Campbell

and Sloan (1976) that larvae preferred tree barks which

were deeply textured and furrowed. Rossiter (1981), and
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Lance and Barbosa (1982) also observed that physical

structure of trees was important for larvae to select host

trees.

When larvae were released on mixed trunks and foliage

combinations of red maple or paper birch trunks with red

maple, green ash or paper birch foliage were preferred in

the following order: maple-birch (41%), birch-birch(19%),

maple-maple(15%), birch-maple(12%), maple-ash(2%), and

birch-ash(1%) (Table 2).

Results of analysis of variance indicated influence of

both trunk and foliage on gypsy moth host selection was

significant (p<.05). The interaction between trunk and

foliage was also significant (p<.05) (Table 3).

These observations suggest that foliage type had a

stronger effect on gypsy moth host selection. Larvae were

more attracted to trees with birch foliage on both trunk

types (60%) compared to maple foliage (27%) and ash (3%)

foliage on both trunk types. However, trunk type also had

some effect on larval behavior because larvae preferred

birch foliage with a maple trunk (41%) to birch foliage

with a birch trunk (19%).
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My results indicate that host preference of third instars

depends most heavily on foliage type, but trunk

characteristics also play a significant role. Lance and

Barbosa (1982) also observed that in endemic sites, larvae

remained longer on trees that provided both preferred

foliage and suitable daytime resting sites compared with

trees that did not provide both.
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Table 1. Preference of third instar gypsy moth larvae for

birch, maple or ash foliage and trunks.

 

  

 

Larvae on Larvae on

Foliage alone Trunk alone

Type I!

Mean (i SE Mean i SE

(is) (1‘)

Maple 6 14 i 1.33 a(1) 44 i 5.93 a

Birch 6 71 i 1.00 b 6 i 1.86 b

Ash 6 1 i 0.67 c 43 i 8.45 a

Off plant/trunk 14 i 2.08 7 i 1.20

 

(1) Means within a column followed by the same letter are

not significantly different, by Tukey's test

(p=0.05).
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Table 2. Preference of third instar gypsy moth larvae for

trunk-foliage combinations.

 

 

Trunk - Foliage Percent Larvae 3 SE

Combination n

Maple - Birch 6 41 i 5.35 a(1)

Birch - Birch 6 19 i 1.59 b

Maple - Maple 6 15 i 1.45 b

Birch - Maple 6 12 i 3.31 b

Maple - Ash 6 2 i 1.22 c

Birch - Ash 6 1 i 0.45 c

Off trunk-foliage combinations 10 i 1.45

 

(1) Means within a column followed by the same letter are

not significantly different, by Tukey's test

(p=0.05).
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Table 3. Relative importance of trunk or foliage stimuli

for attracting gypsy moth larvae determined by

analysis of variance.

Effect df MS F Ratio p

Trunk 1 0.112 9.043 0.005

Foliage 2 0.700 56.497 0.000

Trunk X

Foliage 2 0.041 3.320 0.050

Error 30' 0.012 - -

 

 



CHAPTER II

Comparison of Lymantria dispar (Lepidoptera: Lymantriidae)

larvae from a rearing colony with wild type larvae for

establishment on preferred and non-preferred hosts.
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ABSTRACT

Establishment of Lymantria dispar larvae was studied by

releasing marked third and fourth instars from Midland,

MI-Wild type, and from an Otis colony, NJF33, on 3m-tall

maple(Ager rubrgm 'Northwood'), ash (Ezaxings

penngylyagigg 'Marshall Seedless') and crabapple (Mains

'Radiant') trees. Third instars established more readily

on A; rubrum or Malus_'Radiant' than on I. penggylyaniga.

Larvae released on £.pgnn§ylyani§g were also found in

greater frequency on surrounding trees and traveled

further than larvae released on Mglgg 'Radiant'or A.

rubzum. In the 3 day time frame of this experiment few

differences were found among wild type and NJF33 larvae.

At 72 h after release, more third instars from the wild

strain were found on Mglgg trees than third instars from

NJF33 (0.05<p<0.10). There were no differences in the

number of NJF33 and wild type larvae that established on

A. rubrgm or E. pgnnsylyaniga. The average distance that

larvae moved away from trees they were released on was

similar for wild type and NJF33 larvae. At 72 h after

release more third instar larvae were found than fourth

instar larvae on Mglus 'Radiant' trees (6.0 and 2.5 larvae

per tree, respectively, p<0.05).
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INTRODUCTION

THE GYPSY MOTH, Lymantria dispar L., is established as a

periodic forest defoliator in Michigan and from Ohio east

to Maine and south to North Carolina. Oak, birch, and

poplar forests in newly infested regions are the most

likely to suffer heavy defoliation (Mosher 1915).

The gypsy moth feeds on over 300 species of plants.

Studies have shown that, although gypsy moth is

polyphagous, it has a primary preference for certain tree

species. Among the favored food plants are oak, apple,

crabapple, willows, American beech, trembling aspen, and

grey and paper birch (Mauffette et al. 1983; Peterson and

Smitley, 1991). Host selection appears to be primarily

determined by first instar larvae (Barbosa et al. 1979).

However, during diurnal periods of larval movement, late

instars often leave the tree on which they have been

feeding and ascend into a new tree. This behavior has been

implicated as a mechanism by which late instars are able

to utilize a broader range of host plants than do the

early instars (Barbosa 1978a). Larval age, gypsy moth

population density, and tree phenology may affect

dispersal and food consumption (Barbosa et al. 1979).

Little is known about establishment and movement of third

and fourth instars.
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Several gypsy moth strains have been established in the

laboratory. The oldest strain was established in 1967 at

the USDA Animal and Plant Health Inspection Service's

(APHIS) Otis Gypsy Moth Methods Development Laboratory,

Otis Air Force Base, Massachusetts, and has been reared

continuously for 24 generations (ODell, 1984). Many

research projects obtain larvae from Otis for their

studies, but it is not known if larvae from these cultures

behave and disperse the same way as larvae from wild

strains do. ODell(1984) suggests that results of studies

that use laboratory-reared insects without comparing their

performance with their wild counterparts must be

interpreted narrowly. Little is known about population

dynamics and behavioral responses of most laboratory-

reared species; indeed, there are relatively few published

tests for deriving such information (ODell, 1984).

The purpose of this study was to observe establishment of

third and fourth instars on preferred and non-preferred

trees, and to compare establishment and movement of third

instars from NJF33 colony with third instars of wild type

from Midland, MI.

 



NATERIALS AND METHODS

Study site

The experiment was conducted from 30 May to 2 June 1989 in

the city of Midland nursery. The experimental planting

site is surrounded on the east, west and north by forest

stands and on south by an open field. Nursery grown-

trees, 3m-tall, were planted on April 23, 1987. Five

replications of nineteen landscape tree species were

planted in a complete randomized design (5 rows x 19

trees). For this study, four crabapple trees (Malus

'Radiant'), four maple trees (Age; £32223), and four ash

trees (firaxingg pgnngylygniga) were selected as release

points.

Laboratory reared egg masses were secured from Otis Air

Force Base, Massachusetts. These egg masses were stored

at 4°C in two layers of sealed polyethylene bags.

Wild strain egg masses were secured from the forest stand

surrounding the Midland city nursery. Eggs were dissected

from the hairy masses and immersed in 10% formaldehyde

solution for about 60 minutes after which they were washed

in running water and dried for 60 minutes. Hatching time

was tested three months prior to the experiment. It was

29
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found that Otis eggs hatched about three to four days

earlier than Midland eggs, and that Otis larvae took four

to five days less than Midland larvae to reach third

instar. On the basis of this information, hatching of

Otis and Midland eggs was planned in such a way that the

larvae of these two strains reached third instar at the

same time and were also synchronized with the development

of larvae in the forest adjacent to the nursery site.

Gypsy moth eggs were placed in sterile polystyrene

containers (100 x 15 mm) and kept in growth chambers at 24°

C, 60 to 80% RH and LD 16:8. Egg masses were held in

growth chambers for 5 or 6 days, until egg hatch was 75%

complete. When neonates emerged, they were randomly

chosen and transferred with a camel's hair brush into 57

ml transparent Solo Plastic Souffles cups containing

artificial diet. The cups were inverted to force the

larvae to feed at the top of the containers to minimize

food contamination by frass. After each molt the larvae

were transferred to new diet cups. Rapidly developing

larvae were kept at 4°C for one or two days, to delay

development long enough to synchronize the batch. Two

batches of egg masses from Midland and one batch from Otis

(NJF33 Colony) were hatched, reared and grown to the

required stadium for release on May 30, 1989. A total of
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900 larvae were reared for release; 300 third instars

from Midland, 300 fourth instars from Midland, and 300

third instars from Otis sources.

Marking of Larvae

The larvae were made inactive by keeping them at 4°C for

30 min. Using different color codes of water based

paints, the larvae were marked on the dorsum of the

abdomen. Marks specified the egg source and tree species

that larvae were released on. Third instars were marked

with one dot on the anterior end, fourth instars were

marked with two dots, one on the anterior and another on

the posterior end (Table 4).

Release and Observation of Larvae

Nine hundred marked larvae were released on 12 trees from

plastic cups fastened around the upper half of the trunk.

All the trees in the nursery including the release trees

were searched at 24, 48, and 72 hours after release. The

nursery trees were small enough (2-3 m tall) that the

markings could usually be observed without disturbing the

caterpillars. Occasionally, branches were bent down to

view the caterpillars. Larvae were identified by their
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color codes and grouped by source, instar, and tree type

they were released on. In addition to counting larvae, the

average distance traveled by larvae was determined by

measuring the distance from the trunk of the tree larvae

were observed on, to the trunk of the tree they were

released on. Thus the data collected relates to two

variables: (1) successful colonization of release trees or

dispersal away from them and, (2) the average distance

traveled by dispersing larvae later observed on other

trees.

Data Analysis

Data were subjected to an analysis of variance and means

were separated by Tukey's procedure, or LSD test (Systat

1987). A t-test procedure was used to compare means of

recaptured third instar wild strain larvae with fourth

instars and of third instar larvae from Otis with third

instar larvae from a wild strain.



RESULTS

Fewer larvae were recaptured from Eraxinn§,penn§ylxani§a

than from Malus 'Radiant' or Age; ngzgm at 24, 48, and 72

hours (Table 5). It was found that larvae moved longer

distances from Ezaxinus than from.5gg; and Malus species 24

h, 48 h, and 72 h after release (Table 6).

Third instars from Midland and Otis sources were recaptured

on Malus 'Radiant' at the same rate at 24 and 48 h after .

release. However, at 72 h after release more 'Midland'

third instars were found compared with 'Otis' larvae

(Midland=6.0; Otis=3.0; t=2.22; 0.05<p<0.10) (Table 7). No

such differences were observed among Midland and Otis larvae

released on Age; or Ezaxiggs tree species. There was no

difference in mean distance traveled by Midland and Otis

third instars either at 24, 48, or 72 h (Table 8).

No differences were found among third and fourth instars of

Midland source, with respect to recapture on Malus and Age;

species, 24 and 48 h after release (Table 9). There were

however, more third than fourth instars found on Malus

species at 72 h after release (Midland third=6.0; Midland

fourth = 2.5; t =3.36; p<0.05).
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DISCUSSION

In this study, both wild and laboratory reared strains

dispersed more readily from Ezgxinug penngylyaniga, a less

preferred tree, than from.Ager‘znbzgm, and Malus 'Radiant'

which are relatively more preferred trees. This finding is

consistent with that of Capinera and Barbosa (1976) that

larvae on less acceptable tree species are more likely to

disperse than larvae on favored trees. We also found that

among larvae leaving release trees, those released on

grazings pgngsylyaniga traveled longer distances than those

released on 59;; rgbzgm or Malus 'Radiant'.

Mason and McManus (1981) have observed that though larval

activity may be related to repeated dispersal episodes by

individuals, it has little effect on the total distance

covered by any one larva, implying that there could be other

factors that might explain variation in distance covered by

larvae. Our study suggests that the distance traveled by

any one larva may be related to the type of tree from which

it initially moved away. This observation raises a question

for further investigation: Do larvae coming from less

preferred tree species tend to move longer distances than

those coming from more preferred trees?
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From our results it appears that fourth instars disperse

more readily from their initial locations than third

instars. This agrees with the observation of Doane and

Leonard (1975) that older larvae can more readily switch

host plants than younger larvae. This study showed few

differences in establishment and none in the distance

traveled by Midland third instars compared with Otis third

instars.
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APPENDIX 1

Record of Deposition of Voucher Specimens*

The specimens listed on the following sheet(s) have been deposited in

the named museum(s) as samples of those species or other taxa which were

used in this research. Voucher recognition labels bearing the Voucher

No. have been attached or included in fluid-preserved specimens.

Voucher No.: 1991-09

Title of thesis or dissertation (or other research projects):

HOST SELECTION AND ESTABLISHMENT OF LYMANTRIA DISPAR E.

(LEPIDOPTERA: LYMANTRIIDAE) 0N SELECTED SPECIES

OF PREFERRED AND NON_PREFERRED TREES

Museum(s) where deposited and abbreviations for table on following sheets:

Entomology Museum. Michigan State university (MSU)

Other mseums:

Investigator's Name (s) (typed)

.BAJAKHHABI_21_BAQee
 

 

 

Date October 29I 21.

*Reference: Yoshimoto, C. M. 1978. Voucher Specimens for Entomology in

Deposit as follows:

Original: Include as Appendix 1 in ribbon copy of thesis or

dissertation.

Copies: Included as Appendix 1 in copies of thesis or dissertation.

Museum(s) files.

Research project files.

This form is available from and the Voucher No. is assigned by the Curator.

Michigan State University Entomology Museum.
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