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The life history of the Obscure Root Weevil,

Sciopithes obscurus (Horn), on Rhododendron was studied

at four sites in the Willamette Valley. This research

was conducted in an effort to provide information necessary

to develop adequate methods to control this Curculionid

pest on Rhododendron in the Willamette Valley.

Five larval instars were reared on potted strawberry

roots in the laboratory. Teneral adults were obtained

after 288 days of growth. Soil samples indicated that

in the field S.obscurus larvae are contagiously dispersed

among Rhododendrons and apparently move toward the soil

surface prior to pupation.

Adults emerge from the soil between late May and

September, although some emergence may occur as late as

October. The adults are parthenogenetic and their ovaries

develop in four distinct stages over a period of approxi-



mately 21 days at 20°C and a 12-hour photophase. A fifth

state appears among older individuals as the germarium

becomes inactive. A low percentage of S.obscurus adults

successfully overwinter. The state of ovariole development

of these adults was shown to be of two classes: incomplete

development without oviposition prior to overwintering;

completed development with oviposition at least once prior

to overwintering.

Between June and August, the number of active adults

on Rhododendron increases dramatically as a result of

adult emergence. From the middle of August to the first

of October the rate at which individuals enter and leave

the population through emergence and mortality reaches an

equilibrium. The number of active adults on Rhododendron

declines through October as a quiescent period, during

which the adults attempt to overwinter, is initiated by

the approach of winter. Adult activity then resumes by

the end of the following April.

Egg clusters are deposited in Rhododendron flowers

and in leaf fragments which result from adult feeding.

Oviposition occurs in the field between March and November.

The intensity of oviposition is highest from August

through October, ceases during the winter months, and

resumes by the overwintered adults in April.

When they are active, the adults exhibit a feeding

preference among Rhododendron species. Younger foliage



is preferred as a food source. The results of a detached-

leaf host preference experiment indicated the possibility

of host resistance against feeding by the adult weevils.



Life History of the Obscure Root Weevil,
Sciopithes obscurus (Horn), on Rhododendron

by

Harry Thomas Bell

A THESIS

submitted to

Oregon State University

in partial fulfillment of
the requirements for the

degree of

Master of Science

Completed October 21, 1977

Commencement June 1978



APPROVED:

-

'Redacted for Privacy
ASISUU9L Y.1.-0/SbUf Ul Lnuomology

in charge of major

Redacted for Privacy
Head of Department of Entomology

Redacted for Privacy
Dean of Graduate School

Date thesis is presented October 21, 1977

Typed by Lora Wixom for Harry Thomas Bell



ACKNOWLEDGMENT

This study was funded in part by the Oregon State

Nursery Advisory Council.

Part of the research was conducted at the Thompson,

Hanke, and VanVeen nurseries, all of which are second to

none in beauty and variety.

Several private homeowners provided an inestimatable

service in allowing me the opportunity to experience their

beautiful gardens. To them I extend my sincerest regards.

I appreciate the time and patience of the members of

my committee, Drs. Clarke, Berry, Ticknor, Brooks, and

Petersen, which was required to assist me in the implemen-

tation and evaluation of my research.

I thank Dr. Robert Ticknor for his advice and for his

generosity in supplying plant materials for use in this

study.

Throughout the course of my experience at Oregon State

University, Dr. James Kamm has repeatedly been a source of

inspiration and practical advice for which I am deeply

indebted.

I would like to thank Ms. Shirlene Smak for her love

and support in this and all my endeavors.

Finally, I extend a sincere expression of gratitude

to my major professor, Dr. Richard Clarke, whose support

and honest conversation I will always remember.



TABLE OF CONTENTS

Page

INTRODUCTION 1

LITERATURE REVIEW 2

METHODS AND MATERIALS 4
Study Sites 4
Larval Development 5

Larval Distribution 10
Adult Emergence 12
Adult Movements 13
Adult Activity 15
Ovariole Development 17
Oviposition 19
Adult Feeding Preference 20

RESULTS AND DISCUSSION 24
Larval Development 24
Larval Distribution on Rhododendron 28
Adult Emergence 39
Adult Movements 47
Adult Activity 50
Ovariole Development 52
Oviposition 57
Adult Feeding Preference 59
Natural Enemies 64

SUMMARY AND CONCLUSIONS 69
General Biology 69
Habits 71
Natural Enemies 72

BIBLIOGRAPHY 73

APPENDICES 75



LIST OF FIGURES

Figure Page

1 Site A. Pleasant Hill, Oregon. 6

2 Site B. Corvallis, Oregon. 7

3 Site C. Corvallis, Oregon 8

4 Site D. Springfield, Oregon. 9

5 Diagram of Section 1 at Site A divided
into quadrants for soil sampling. 11

6 The five stages of ovariole development
in adult S.obscurus. 17

7 Laboratory cage used to confine
S.obscurus adults on Rhododendron. 18

8 Laboratory cage used to confine detached
leaves and adult S.obscurus in the
detached-leaf host preference experiment. 22

9 Frequency of head capsule widths among
S.obscurus larvae reared on potted straw-
berry roots in the laboratory at 20°C and
a 12 hour photophase.

10 S.obscurus reared in the laboratory on
potted strawberry roots at 20 °C and a
12 hour photophase. Egg, instars 1-5,
pupa, and adult are shown from left to
right.

11 Anal sclerites of a fourth instar larva
of S.obscurus reared in the laboratory on
potted strawberries.

12 Thoracic spiracle of a laboratory reared
fourth instar larva of S.obscurus and its
peritreme margin.

13 Anterior margin of the dorso-lateral area
of the eighth abdominal segment of a lab-
oratory reared larva of S.obscurus, fourth
instar.

26

27

31

33

35



Figure Page

14 Mean number of larvae collected per
square meter in soil samples from two
depth classes at Site A. 38

15 Mean number of adults observed in
five-minute counts at Site B. 41

16 The first stage of ovariole development
presented asja percent of the sample
population at Sites A and B combined,
1976. 43

17 The five stages of ovariole development
for S.obscurus presented as a percent of
the monthly sample population at Sites A
and B combined, 1976 and 1977. 45

18 Mean number of immature S.obscurus
collected in soil samples at Site A. 46

19 Mean stage of ovariole development among
laboratory reared adults caged on
Rhododendron after emergence.

20 Stage of ovariole development among field-
collected overwintered adults caged on
Rhododendron in the laboratory.

21 Dissected, parasitized, S.obscurus adult
with the larva, pupa, and adult of the
parasitoid, Dolichotarsus sp.

22 Frequency of parasitization of S.obscurus
adults collected at Site D, 1976, by
Dolichotarsus sp.

53

56

66

67



LIST OF TABLES

Table Page

1

2

Mean head capsule widths and ranges for
S.obscurus reared in the laboratory on
potted strawberry roots at 20°C and a
12 hour photophase.

The number of larvae found in soil samples
at Site A with head capsule widths within
the range observed for laboratory reared
S.obscurus.

25

3 The number of pupae in soil samples at
Site A. 40

4

5

6

7

8

Total and mean numbers of adults marked
and recaptured in Mark-Release Method I
at Sites B, C, and D.

Total and mean numbers of adults marked
and recaptured in Mark-Release Method II,
Site A.

48

49

The number of flower, field Rhododendron
leaf tissue, laboratory cage leaf litter,
and miscellaneous field leaf litter
samples which served as oviposition sites
for adult S.obscurus. 58

Computed F test statistics for the
detached-leaf host preference experiment. 61

Three groups of species tested in the
detached-leaf host preference experiment. 62



LIFE HISTORY OF THE OBSCURE ROOT WEEVIL,
Sciopithes obscurus (Horn), ON RHODODENDRON

INTRODUCTION

The Obscure Root Weevil, Sciopithes obscurus (Horn),

was first described in 1876 and placed in the subfamily

Brachyrhininae. A Native species, S.obscurus is found in

the Pacific Northwest from Monterey Bay, California, to

Vancouver B.C. where it feeds on shrubs in the coastal

forest understory (Van Dyke 1935). This weevil attacks

small fruits such as strawberries and blackberries, causing

both foliar and root damage. However, S. obscurus has been

of secondary importance as compared to other root weevil

species, e.g., the black vine weevil, Otiorhynchus sulcatus,

the rough strawberry weevil, O.rugostriatus, and the woods

weevil, Nemocestes incomptus. As a result, little published

literature is available on the life history and habits of

S.obscurus.

This parthenogenetic, non-flying weevil has become a

major concern to nurserymen as well as professional and

amateur horticulturalists. As an adult, S.obscurus feeds

on the foliage of ornamental plants such as primrose,

different species of viburnum, and various roses, creating

a scalloped appearance on leaf margins. However, adult

feeding is of far greater concern with regard to Rhododen-

drons. It is difficult to find a well established

Rhododendron garden in the Willamette Valley where this
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weevil is not present. Adequate control methods have been

lacking (Cram and Andison 1959) and S.obscurus has become

a serious pest. Therefore, this research was conducted to

meet the following objectives: 1) to study the life

history and habits of S.obscurus; 2) to determine if the

adult weevils exhibit a feeding preference among Rhodo-

dendrons, and, if so, to catalogue a list of preferred

Rhododendron species and varieties.

LITERATURE REVIEW

Sciopithes obscurus (Horn) is a relatively small weevil

in the subfamily Brachyrhininae. Adults average 5.7mm and

vary within a range of 4.0 to 6.0mm. The gray body color,

which is due to pigmented scales, is not uniform but darker

dorsally and varies from light gray to brown. An irregular

dark band, located dorsally near the apex of the abdomen, is

usually conspicuous. The outer funicular segments are in

general more moniliform and shorter in the more northern

specimens, while in its southern most range they are more

elongate (Van Dyke 1935). Teneral adults bear a deciduous

mandible which drops a few days after the final molt, leav-

ing a scar (Wilcox, et al. 1934).

The larvae are small, ranging in length from 3 to 6mm.

They are cream colored with a dark brown head capsule,

and are found usually in a C-shaped position in the soil

beneath host plants (Cram 1962).

Adult S.obscurus are more resistant to dry conditions
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than are the European root weevils and are less fecund than

Brachyrhinus sulcatus. This factor may account for the

greater economic importance of B. sulcatus in strawberries

where humidity is usually high (Cram 1965). However,

S.obscurus has caused severe foliar feeding damage and

significant yield reductions in strawberries in British

Columbia (MacNay 1956; Murray 1957). They can also damage

holly (Baker 1930).

Chemical controls have been generally ineffective

against adult S.obscurus (Wilcox, et al. 1934; Cram and

Andison 1959), and the larvae are resistant to organo-

chloride soil insecticides (Cram 1964). Some control of

adults has been obtained in strawberries, however, with

foliar sprays of Malathion (Cram 1962) and Guthion

(Rosenstiel and Robinson 1974).
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I. METHODS AND MATERIALS

A) STUDY SITES

The seasonal history of S.obscurus was constructed

from data collected at four private Rhododendron gardens,

all of which suffered from chronic weevil infestations.

Sites were located in Corvallis, Pleasant Hill, and

Springfield, Oregon. The sites were divided into sections

to facilitate the various sampling programs which were

conducted.

At site A (Pleasant Hill) a collection of Rhododendrons,

outstanding both in variety and habit, was present. It was

located adjacent to a stand of Douglas Fir, and had been

neglected over the years allowing blackberry and other wild

plant species to invade, thus providing an apparent ideal

habitat for S.obscurus. The weevil population had become

dense and consisted almost entirely of the Obscure Root

Weevil.

Sweeping and close inspection of Rhododendron foliage

revealed an area within this study site where S.obscurus

was at a high density. This area, approximately a quarter

of an acre, was divided into four uniform sections. Two

of these sections were separated from each other and the

remaining sections by barren swaths of land about ten feet

wide. The other two sections were immediately adjacent to

each other. Most of the Rhododendrons in these sections
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were well established with an average diameter of five feet.

They were contiguous in most instances (Figure 1.).

Site B was located in Corvallis, Oregon. Preliminary

research efforts began in the summer of 1975 following the

collection of S.obscurus adults at this site. It was

divided into six sections with all the Rhododendron

varieties and other ornamental included in the first four.

Sections five and six were located in an area shaded by

Douglas Fir and consisted of various grasses and other

wild plant species (Figure 2.).

Site C, also located in Corvallis, had many more

Rhododendron varieties. The infestation of S.obscurus was

less severe than at the other three. Five sections of uni-

form area (Figure 3.) were used to divide the site. All

sections contained Rhododendrons. Section five also

included a small narrow rose bed. Two mature oaks, Quercus

robar, provided both additional shade and tremendous

quantities of leaf litter.

Site D, in Springfield, was adjacent to the McKenzie

River. It consisted of a well landscaped Rhododendron

garden and was divided into six sections (Figure 4.).

B) LARVAL DEVELOPMENT

Larva of S.obscurus were reared on potted strawberries

from egg to adult in acontrolled-environmental chamber with

a 12 hour photophase at 20°C. A total of 80 plants, each
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in a 15mm clay pot, were infested. Of these, half were

potted in a 50-50 mixture of sandy soil and MicaPeat, a

commercial potting medium. The remainder were potted in

100% MicaPeat. Thirty first instar larvae were intro-

duced into each pot.

Destructive samples were taken of the strawberries at

two week intervals to obtain ten specimens per sample

date. Usually, it was necessary to inspect several plants.

Data consisted of the number of days of development and

head capsule width measurements. The head capsule measure-

ments were taken as the width of the head capsule at its

widest point (dorsal view).

C) LARVAL DISTRIBUTION

A ten by ten meter plot at Site A was divided into

100-square meter quadrants. Stakes were set along two

perpendicular axes at one meter intervals to serve as

coordinates to locate sample sites (Figure 5.). On each

sample date, coordinates were drawn from a table of random

numbers. Three samples were taken at two-week intervals

in 1977 between March 18 and August 4. Each sample con-

sisted of a quadrant which was immediately sifted by hand

using a two millimeter and a four millimeter mesh screen.

Each quadrant was divided into two depth classes, 0-4 and

5-8 inches. Weevil larvae and pupae were collected as the
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soil was carefully sifted through each screen. Collected

larvae were preserved in 70% ETOH and head capsule measure-

ments recorded. Data consisted of numbers of larvae and

pupae found in each depth class. Attempts also were made

to rear collected pupae in peat moss at 20°C and a 12 hour

photophase.

D) ADULT EMERGENCE

Three methods were used to determine the initiation

and duration of adult emergence.

Five-minute Counts - Five minute visual search counts

consisted of the average number of adult S.obscurus which

were observed in two five-minute visual search periods on

Rhododendrons. Counts were made just after dark with the

aid of a flashlight. During the search, the upper and

lower surfaces of the leaves were examined along with the

branches and plant stem. All counts were conducted at

weekly intervals by the same observer at Sites B and C

between May 7 and October 27, 1976. Because of low numbers

of weevils counted at Site C, counts were taken between

April 24 and August 5, 1977 at Site B only. The object was

to detect a sharp increase in the numbers of adult weevils

observed, which would indicate adult emergence.

Ovariole Dissections - Twenty and ten adult weevils

were collected at Sites A and B respectively at weekly

intervals beginning May 7, 1976. No samples were taken
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between November 9, 1976 and March 10, 1977. After this

time, samples were collected through July 22, 1977.

Collected specimens were dissected to determine the number

of adults with newly developing ovaries on each sample date

(Ritcher and Kamm 1972). The presence of such adults also

would be an indication of adult emergence.

Soil Samples Data from samples taken as described

in Section I.C. also was used to indicate adult emergence.

The interval during which weevil pupae were collected

indicated both the initiation and duration of adult

emergence.

E) ADULT MOVEMENTS

Mark-Release experiments were conducted at all four

sites,to determine the extent of adult dispersal and

seasonal movements in a Rhododendron garden. Two different

methods were utilized.

Mark-Release Method I Method I was conducted simul-

taneously at Sites B and C between May 27 and October 26,

1976. At Site D Method I was conducted from June 9 through

October 25, 1976. Weevils to be marked for release were

captured by three methods. Pitfall traps (Southwood 1966)

were distributed uniformly at Sites B, C, and D. Thirty

traps were used at Site B, 15 at Site C, and 19 at Site D.

Adult weevils also were captured by nocturnal sampling

using a five-minute visual search. In sections where this
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was not practical, (e.g. a grassy or wooded area) 15 sweep-

net samples were randomly taken with a 25.4cm. hoop diameter

insect sweep-net.

Captured S.obscurus adults were marked with artists'

oils, which dried in a few minutes. A mark consisted of

a dot or series of dots of one or more colors correspond-

ing to a code which indicated the section where the weevil

was collected, i.e., in a pitfall trap, on a Rhododendron,

or if it was a previously recaptured individual.

S.obscurus adults captured in a pitfall trap were

released on the ground near that trap. Those found on

plants were taken back to the same plants and released,

and adults captured with a sweep-net were released in the

center of the section sampled. All captured adults were

marked in the field and immediately released.

The pitfall traps were checked twice weekly during the

day. The visual searches and foliage sweeping were con-

ducted once a week at night. Data for each sample date

was recorded in one of the following categories.

1) Number of adults in each section marked and

released on:

a) Rhododendron

b) other than Rhododendron

c) pitfall trap

2) Number of adults recaptured in each section.

3) Number of various code types recaptured in each
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section.

Mark-Release Method II - Because of the low numbers of

adults being recaptured using Method I, it was decided in

August 1976 that more adults needed to be marked and

released. Therefore, Mark-Release Method II was used at

Site A between August 12 and October 27, 1976. Collections

were made for one hour within each section with a beating

net. When 100 adults were collected from Rhododendrons in

each section, they were marked with artists' oils using

a code of dots similar to that used in Mark-Release

Method I. Marked adults were immediately released on

Rhododendrons in the section where they were captured.

Records were kept of the number of adults marked in each

section per sample date, as well as the number of released

adults of the different code marks recaptured in each

section on each sample date.

F) ADULT ACTIVITY

A quantitative study of adult seasonal activity was

conducted using the five-minute visual search count method

(sec. I.D.). Weekly nocturnal counts were taken at Sites

B and C from May 7 through November 9, 1976, and repeated

during the day and night at Site B between April 24 and

August 5, 1977. The counts taken during the day in 1977

at Site B were treated as a separate sample.
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G) OVARIOLE DEVELOPMENT

Dissection Method - Ovaries of S.obscurus were

dissected (Ritcher & Kamm, 1972) from adults collected in

the sampling program outlined in sec. I.D.2. These were

examined and categorized as representing one of five

developmental stages. Stages one through four represented

increasing degrees of development, and the fifth stage

represented degenerating ovaries of older adults (Figure

6). These numerical values were used to compute average

development for specimens from each sample date at each

site.

Preoviposition Period - Teneral adults collected

during the larval rearing experiment (sec. I.C.) were

caged (Figure 7) on Rhododendrons in the laboratory under

the same environmental regime described for the rearing

experiment. The first adult collected was dissected

immediately and represented the initial stage of ovariole

development. The next three adults to emerge were caged

for one week prior to dissection. The next three for two

weeks, and the next four for three weeks before being

dissected. The ovaries were examined after dissection and

placed into one of the five developmental stages.

Ovariole Development of Overwintered Adults - Thirty

adult S.obscurus were collected at Site A on February 28,

1977, returned to the laboratory, and caged on Rhododendron
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Figure 6. The five stages of ovariole development
in adult S.obscurus. Stages one through
five are shown from left to right.
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Figure 7. Laboratory cage used to confine
S.obscurus adults on Rhododendron.
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at 20°C and a 12-hour photophase. Tissue paper oviposition

sites were provided (Cram 1965). Samples consisted of

the ovaries dissected from three adults randomly selected

at weekly intervals. The ovaries were examined and

categorized into one of five stages of development.

Samples were taken from February 28 through May 8,

1977. Numbers of eggs deposited also were recorded on

each sample date.

H) OVIPOSITION

Oviposition sites of S.obscurus in the field were

very difficult to locate. On strawberries, clusters of

eggs are deposited on serrated leaf edges which are then

folded and sealed by the adult (Cram 1965). Most

Rhododendron foliage is too rigid to accomodate this

habit. When examining debris accumulated in rearing

cages confining S.obscurus on Rhododendron in the lab-

oratory, egg clusters were found in bits of leaf tissue

which result from adult feeding. A cluster of eggs also

was found in a wilted Rhododendron flower. Small pieces

of leaf tissue and flower petals are apparently pliable

enough for oviposition by S.obscurus.

An experiment was designed to determine if eggs were

deposited in leaf tissue and flowers in the field. One

hundred wilted flowers and three one square meter

samples of plant litter were collected at Site B on
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August 23, 1976. Each flower was placed in a petri

dish. The plant litter samples were examined for pieces

of leaf tissue similar to that found in the laboratory

cages (Figure 7). The leaf bits were equally divided

among 20 petri dishes. An additional 20 dishes were

used to hold other debris, e.g., pine needles, taken

from the litter samples. Finally, debris was taken from

the laboratory cages and divided among another 20 petri

dishes. Enough material was placed in each petri dish so

that the bottom of the dish was lightly covered. After

28 days all dishes were examined and the number of larvae

present recorded.

I) ADULT FEEDING PREFERENCE

Unpublished reports from members of the American

Rhododendron Society suggest that adult S.obscurus prefer

some Rhododendron species and varieties over others.

Presently, there are over 2000 registered varieties of

Rhododendron. It was therefore beyond the scope of this

study to test for a feeding preference among all Rhodo-

dendron varieties. Instead, 105 species were selected to

represent 40 of 43 Rhododendron series (Leach 1961). The

two series, Auriculatum and Semibarbatum, were not avail-

able. The selected species were included in a detached-

leaf test to determine if adult S.obscurus would exhibit

a feeding preference among them.
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The species were tested in the early fall, between

September 8 and October 12, 1976, and again in mid-summer

between July 27 and August 2, 1977. A two-way classifica-

tion design was used without replication. The first class

was Rhododendron species with year as the second class.

Four leaves of each species were tested with several

species exposed to adult S.obscurus simultaneously.

Cages (Figure 8) were designed to confine weevils with

the detached leaves and also provide moisture to the leaves.

Each cage provided 144 square inches of floor area and held

four leaves each of seven species for a total of 28 leaves

per cage. The floor of each cage wad drilled with 28 1/8"

holes in a uniform grid pattern. The leaf petioles were

inserted into these holes. The cage was placed over a

water reservoir which contacted the leaf petioles.

To avoid an unreasonable time delay before test leaves

were exposed to the weevils, three cages were used to hold

a total of 21 species at a time. Five test periods were

used each year. Four leaves of each species were placed

in the same cage and all three cages were set up and ter-

minated at the same time. A ratio of three weevils per

leaf, a total of 84, was included in each cage.

The area of each leaf was measured in square centi-

meters before and after exposure to the weevils using a

LI-COR portable area meter. The difference in leaf area

between readings for each leaf was recorded. Data
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Figure 8. Laboratory cage used to confine detached
leaves and adult S.obscurus in the detached-
leaf host preference experiment.
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consisted of the number of square centimeters of leaf

area consumed by the weevils on each species.



24

II. RESULTS AND DISCUSSION

A) LARVAL DEVELOPMENT

Sciopithes obscurus larval survival rate on straw-

berry roots was 4.92%. Only those strawberries grown in

a soil-MicaPeat medium successfully supported larval

development. The 100% MicaPeat medium may have been too

moist for early instar development.

Developing early instar larvae were too small to be

retrieved in the large 15mm diameter clay pots suring

the first six weeks. Larvae were obtained, however,

during the first four weeks of development from straw-

berries grown in soil-MicaPeat in 15mm by 5mm diameter

acetate plastic tubes. A soil-MicaPeat medium again was

used. Thirty first instar larvae were introduced into

each of ten tubes.

Mean head capsule widths and ranges of laboratory

reared S.obscurus larvae are presented in Table 1. The

number of instars was estimated by plotting the observed

frequency of head capsule widths (Figure 9). Due to their

poor survival, the later instars (III-V) had to be re-

trieved from a number of pots. Variation in the condition

of the host plants, particularily with respect to root

growth, could be responsible for the large ranges in

observed head capsule widths.
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Table 1. Mean head capsule widths and ranges for
S.obscurus reared in the laboratory on
potted strawberry roots at 20°C and a
12 hour photophase.

Number Daysl
of Growth

X Head
Capsule2

Width Range (mm.)

Number 3

of
Specimens Instar

0 - 14 .33±.04 .30-.40 30 I

31 .51±.03 .50-.60 9 II

55 100 1.00±.09 .85-1.15 27 III

114 - 167 1.28±.05 1.20-1.40 26 IV

197 - 223 1.58±.04 1.50-1.60 14 V

239 264 *** *** 16 Pupae

288 306 *** *** 11 Adults

1The interval of days retrieved specimens had developed
on roots of potted strawberries.

2Means throughout this thesis are presented as X ±5, where
s=standard deviation.

3The number of larvae retrieved and measured during the
indicated interval.
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Figure 10. S.obscurus reared in the laboratory on
potted strawberry roots at 200C and a 12
hour photophase. Egg, instars 1-5, pupa,
and adult are shown from left to right.
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It is proposed that five instars were produced under

these conditions during a developmental period of 223 days.

This should be considered a conservative estimate with the

possibility of an additional instar occurring between 55

and 167 days of growth, i.e., when the greatest range in

head capsule widths was observed (.85mm-1.15mm at 55-100

days of growth, and 1.2mm-1.4mm at 114-167 days). Pupae

were observed after 239 days of growth for a period of

51 days, and teneral adults were found after 288 days.

B) LARVAL DISTRIBUTION ON RHODODENDRON

Two problems were encountered when analyzing the field

collected larval sampling data. The first was to distin-

guish other root weevil species from S.obscurus, and the

second was to account for quantitative changes in numbers

of individuals during the transformation of mature larvae

into pupae.

Larval rearing provided average head capsule width

values and ranges for the various larval instars of

S.obscurus (Table 1). Field collected larvae which did not

fall within these classes were eliminated from the data.

Adequate keys for the identification of S.obscurus

larvae are not available. However, in addition to head

capsule width, three other larval characters were con-

sidered when examining larvae collected from the field.

The first was the presence or absence of anal sclerites
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(Figure 10). The second was the spatial relationship

of the air tube of the'thoracic spiracle to its peritreme

margin (Figure 11). The third character was the shape of

the anterior margin of the dorsolateral area of the eighth

abdominal segment (Figure 12).

It was observed during rearing that anal sclerites

were observable on S.obscurus larvae after three months of

growth. At this time, the head capsule is within a range

of 1.10mm to 1.15mm. The air tube of the thoracic spiracle

and its peritreme margin also are visible at this stage

of development. The air tube extends beyond the peritreme

margin in S.obscurus. The anterior margin of the dorso-

lateral area of the eighth abdominal segment does not have

a protrusion as do some genera of the Brachyrhininae, e.g.,

Peritelinus sp. (personal communication').

On the basis of these three characteristics and head

capsule width, approximately 45% of the collected larvae

were deleted from each sample. Because the pupae could not

be confidently identified to species, their numbers in each

sample also were reduced by 45% to account for the possible

presence of species other than S.obscurus.

Because pupation and emergence would reduce the larval

1Personal communication from Dr. R. G. Rosenstiel, Oregon
State University.
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Figure 11. Anal sclerites of a fourth instar larva
of S.obscurus reared in the laboratory on
potted strawberry roots (arrow).



Figure 11.
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Figure 12. Thoracic spiracle of a laboratory reared
fourth instar larva of S.obscurus and its
peritreme margin.

a=spiracle air tube
b=peritreme margin



Figure 12.
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Figure 13. Anterior margin of the dorso-lateral area
of the eighth abdominal segment of a labor-
atory reared larva of S.obscurus, fourth
instar (arrow).
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population and influence population estimates, data after

the appearance of pupae in the samples was eliminated from

the estimates of larval density and distribution among

Rhododendron. This reduced the number of sample dates

from ten to six, and the number of samples from 30 to 18.

Analyzing larval data from the field in this manner

decreased the sample mean from 3.89±6.95 to 2.39±2.52,

while the standard error of the mean was reduced 53.5%

from 1.27 to 0.59.

A mean number of 2.39±2.52 larvae were collected per

square meter (Table 2). The large sample variance (6.35),

greater than the sample mean, indicates a contagious dist-

ribution (Southwood 1966). Of the samples containing

larvae or pupae, 96.67% were immediately adjacent to one

or more Rhododendrons (Figure 5). Both the contagious

larval distribution and the close association between

larval collection sites and Rhododendrons suggests that

S.obscurus larvae do feed and develop on Rhododendron roots

although no girdling or other root damage was observed

in the course of this study.

The field larval data also was analyzed by soil depth.

An increase in the mean number of larvae in the zero-four

inch depth class was associated with a decrease in the

mean number of individuals in the five-eight inch depth

class (Figure 13). All larvae collected at zero to four

inches were within the 1.5mm-1.6mm head capsule width
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Table 2. The number of larvae found in soil samples
at Site A with head capsule widths within the
range observed for laboratory reared S.obscurus.

Sample Date
Number of Larvae' X Head Capsule

Sample 0-4" 5-8" Width (mm.)

1 0 6
March 18 2 0 0

3 0 0

1 0 2
March 30 2 0 2

3 0 5

1 0 4
April 17 2 0 4

3 0 0

1 1 5
May 17 2 0 0

3 0 0

1 1 2
May 28 2 0 0

3 0 0

1 3 4
June 12 2 4 0

3 0 0

Total 9 34

X 0.50 1.89
±1.15 ±2.19

Grand
Total

Grand
Mean

43

2.39±2.52

0.88±.11

1.17±.19

1.41±.32

1.52±.04

1.40±.23

1.57±.05

1
The number of larvae in each sample is separated by the
soil depth class in which the larvae were found.

2Mean number of larvae collected per sample. This equals
a density estimate of 2.39±2.52 larvae per square meter.
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range, which corresponds to the last larval instar of

laboratory reared S.obscurus (Figure 6). In the five-

eight inch soil depth class 47% of the collected larvae

had a mean head capsule width of less than 1.5mm. This

suggests a possible upward movement of larvae prior to

pupation.

A total of 20 pupae were collected for a mean number

of 1.67±2.42 per square meter (Table 3). Here again, the

variance (5.9) is greater than the mean, indicating a

contagious distribution of immature S.obscurus associated

with Rhododendron.

C) ADULT EMERGENCE

Five-minute Counts The results of five-minute visual

search counts for both 1976 and 1977 are presented in

Figure 14. In 1976, the mean number of adults observed

at night on Rhododendron began to increase after May 27.

The rate of increase for the mean number of adults observed

between May 27 and June 25 was 1.05, compared to a rate

of increase of 11.95 for the period between June 25 and

July 29. The greatest increase in adult activity was

observed between June 25 and July 9, indicating adult

emergence. Other variables, most notably weather, could

effect this rate of increase in the number of observed

adults. Therefore, these results must be interpreted along

with other results, i.e., ovariole dissections and field



40

Table 3. The number of pupae in soil
samples at Site A.

Number of
Sample Date Sample Pupae

1 1

June 24 2 3

3 0

1 8
July 8 2 3

3 4

1 1

July 22 2 0
3 0

1 0
August 4 2 0

3 0

Total 20

3c 1.67
±2.46
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Figure15. Mean number of adults observed in five-minute
counts at Site B. Average five-minute counts
are grouped into four periods: Spring, Summer,
Late Summer, and Early Fall.
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larval sampling.

Ovariole Dissections Dissections of adult S.obscurus

revealed that their ovaries develop in a sequence of four

distinctive stages. The fourth stage is reached just prior

to oviposition. A fifth stage occurs as mature ovaries

degenerate in older individuals (Figure 6). Ovaries in

the first stage of development were observed in adults

collected at Sites A and B beginning in late May and con-

tinuing through September (Figure 15). Emergence apparently

took place in 1976 between May 20 and September 27, with

peak emergence in July. However, adults with newly develop-

ing ovaries, stage two (Figure 6), were present until

November (Figure 16), suggesting that emergence may have

continued into October 1976.

Soil Samples The mean numbers of larvae and pupae

in soil samples taken at Site A in 1977 are plotted in

Figure 17. Pupae were found between June 12 and August 4,

with a peak in the July 8 sample.

As the mean number of pupae increased at a rate of 2.50

pupae per sample on successive sampling dates, the mean

number of larvae decreased at a rate of 1.67 larvae per

sample. The correlation coefficient between the increase

in the mean number of pupae and the decrease in the mean

number of larvae per sample date was .98. This indicates

that the majority of mature larvae were developing into

pupae between June 12 and July 8 in 1977 at Site A.
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of the sample population observed to have ovaries in the first
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were taken. Only those months in which specimens in the first stage
of ovariole development were observed are included.
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Figure 17. The five stages of ovariole development for
S.obscurus persented as a percent of the
monthly sample population at Sites A and B
combined, 1976 and 1977.
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As the mean number of pupae at Site A decreased 93% between

July 8 and July 22, 1977, the number of active adults

observed in five-minute counts at Site B increased 75%

from a mean of five on July 1 to a mean of 20.5 on July 22

(Figure 4, 1977), indicating adult emergence.

D) ADULT MOVEMENTS

Mark-Release Method I - The total numbers of adults

marked and recaptured at Sites B, C, and D are shown in

Table 4. Sites B, C and D were sampled 27, 27, and 21

times respectively, over a five month period. Few adults

were captured at any site due to the release of low

numbers of marked individuals. Combining the data from

the three sites, a mean of 459 individuals were marked and

a mean of 38 recaptured, with a mean number of 1.3 adults

recaptured in a section other than that in which they were

originally marked.

Mark-Release Method II - The results of Mark-Release

Method II are shown in Table 5. Over a period of ten weeks,

3274 adults were marked and 746 recaptured at Site A. Of

the total recaptured, ten had traveled between sections

three and four, which were contiguous (Figure 1), moving

perhaps only a few meters. Only two individuals were

recaptured more than five meters from the section in which

they were marked. These traveled between sections separ-

ated by a bare area approximately 30 meters wide. One



Table 4. Total and mean numbers of adults marked and recaptured in Mark-Release
Method I at Sites B, C, and D.

Number 3

Recaptured
Number of Number TO Number -R In DifferentSite Sample Dates Marked Marked Recaptured Recaptured Section

B 27 428 15.9±12.9 27 1.0±1.8 0

C 27 309 11.4±13.0 34 1.3±2.4 2

D 21 640 30.5±25.2 53 2.5±3.5 2

Comb.
1

75 1377 18.36±16.83 114 38 1.3
4

1
The combined data from all three sites.

a
R=mean per sample date.

3
The number of marked adults recaptured in a section other than that in which they
were marked and released.

4
Mean from all three sites.



Table 5. Total and mean numbers of adults marked and
recaptured in Mark-Release Method II, Site A.

Number'
Recaptured

Number In Different
Sample Date Marked Recaptured Section

August 2 400 0 0

August 12 333 17 0

August 20 350 25 0

August 25 343 23 0

September 2 338 27 0

September 7 346 44 2

September 14 225 166 1

September 20 190 210 0

September 26 256 57 7

October 4 281 84 1

October 16 212 93 0

Total 3274 746 11

297.64 74.60 1.10
Tc ±68.34 ±65.88 ±2.18

49

1
The number of marked adults recaptured in a section other
than that in which they were marked and released.
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individual moved across this area and returned during a

two week period. The majority of recaptured individuals

(98.4%) however, remained in the section in which they

were marked.

In March of 1977, five months after the final sample

of adults were marked, nine marked adults were collected

from Rhododendron foliage in section one where they were

originally marked.

E) ADULT ACTIVITY

The mean number of adults observed at night during

five-minute visual searches conducted at weekly intervals

at Site B between May 7 and October 26, 1976, is displayed

in Figure 14. This graph is divided into four periods:

Spring, April 24 - June 8; Summer, June 8 - August 12;

Late Summer, August 12 - October 4; and Early Fall, October

4 October 26.

Spring is characterized by low numbers of active adults

(Y=2.02±1.16). This represents the resumption of activity

by the overwintered adult population (Cram 1962; Cram 1965).

A decrease in the mean number of observed adults prior to

emergence (Figure 14, between May 5 and May 27, 1976) may

be a response to changing weather and adult mortality.

From the first of June through July the mean number of

observed adults increased from two on June 8 to a high

of 50 on July 29. The sample variance was 72.23 during
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this period, compared to a sample variance of 0.95 for the

Spring period, 8.05 during the Late Summer period, 92.73

in the Early Fall period, and 69.08 for the Summer period

after the observed peak, i.e., July 29 to August 12. A

rapid increase in the sample mean through the month of

July was again demonstrated in 1977 (Figure 14). The mean

number of observed adults rose from 19 on July 6 to 49 on

August 3, 1977. The sample variance for this period was

537.68. The high sample variance and rapid increase in

the sample mean during the Summer period indicates a large

variable influx of active adults. This period also is

characterized by pupae in the field (Figure 17) and by an

increase in numbers of adults with newly developing

ovaries (Figure 15). Therefore, the increase in numbers

of active adults during the Summer period indicates adult

emergence.

During Late Summer, the sample variance was much

lower than in either the Summer or Early Fall periods.

After declining between the peak on July 29, and August 19,

the mean number of observed adults per sample date appeared

to oscillate around an overall mean of 27.89±2.83. At the

end of the Late Summer period, the mean fell from 28.5 on

September 27 to 25.0 on October 4, and continued to decline

through the Early Fall period. Late Summer then is the

period when the rate at which individuals enter and leave

the adult population, through emergence and mortality,
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reaches a tenuous equilibrium.

During the month of October the sample mean decreased

to 11.13±8.34 as the sample variance increased approximately

96%. This may be caused by lower daily mean temperatures

(Bates and Calhoun 1976) and shorter day lengths with the

approach of winter initiating a quiescent period during

which the adults attempt to overwinter (Cram 1965).

F) OVARIOLE DEVELOPMENT

Preoviposition Data - The ovaries of laboratory reared,

newly emerged, adults caged on Rhododendron were examined

and the mean stage of development plotted over time

(Figure 18). Feeding by these new adults was evident on

Rhododendron with the crop and intestine of all the

sampled adults containing some food material.

All but one of the adults sampled were in the second

stage of ovariole development after being caged on Rhodo-

dendron for seven days (X=1.67±0.58). All of the adults

sampled after two weeks were in the third stage, and after

three weeks all had developed oocytes (X=4.0±0.0). The

calyx of one specimen, after being caged for three weeks

on Rhododendron, contained ten oocytes. This indicates

that, when their feeding host is Rhododendron, the pre-

oviposition period for S.obscurus adults is approximately

21 days at 20°C and a 12-hour photophase.
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Seasonal Development - Proportions of ovariole stages

one through five in the sample populations at Sites A and

B are plotted in Figure 16. In February, March, and April,

1977, stages one and two were not detected in the samples,

indicating that emergence of new adults had not yet begun.

The sample population during these months, therefore,

consisted entirely of overwintering adults. In February

and March, 1977, 51% of the sampled adults were in stage

three of ovariole development, 42% were in stage four,

with the remaining seven percent in stage five. By April,

70% of the sample population was in stage four indicating

that, in the spring, the majority of overwintered adults

are capable of ovipositing.

As the ovaries develop, the vitellarium is either very

short, i.e., stages one and two, or contains oocytes, i.e.,

stages three and four. However, some ovariole specimens,

classified as stage five, which were collected prior to

emergence (between February and April, 1977), had a rela-

tively thick and, therefore, possibly active germarium.

These specimens also had a thin transparent vitellarium

which was devoid of oocytes. Because the vitellarium

among these specimens formed most of the ovariole, the

insect was mature (Cahpman 1969). Since the vitellarium

was empty, the termarium had been inactive for a period

of sufficient length to allow oocytes to either complete

development and be oviposited, or to be reabsorbed. This
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indicates that overwintered adults can be of two age

classes: a) immature adults which overwinter and complete

ovariole development in the spring, and b) mature adults

which have ovulated in the late summer or early fall and

have oviposited or reabsorbed their developed oocytes.

Ovariole Development Among Overwintered Adults The

first sample was taken before the adults were caged on

Rhododendron in the laboratory, and all the adults in this

sample were in stage three of ovariole development

(Figure 19). Adults with mature ovaries, i.e., stage four,

were not observed prior to the sixth sample, when the

dissected adults had been caged on Rhododendron for 42

days. Eggs were deposited, however, after 18 days and were

collected on every sample date thereafter. Twelve eggs

were deposited between 18 and 27 days with a mean number

of 0.57 eggs deposited per survivor. The total number of

eggs, however, were deposited in one cluster, indicating

that only one adult had oviposited. The same was true for

the number of eggs (8) deposited between 27 and 33 days.

This indicates that a few individuals were in a state of

ovariole development more advanced than that of the majority

of overwintered adults collected in the field prior to

caging on Rhododendron. After 33 days, eggs were deposited

in more than one cluster and ovaries in stage four were

observed in the samples. Overwintered adults developed

oocytes and resumed oviposition between four and six weeks
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(27-42 days) on Rhododendron in the laboratory at 20°C and

a 12-hour photophase.

G) OVIPOSITION

Oviposition Sites - The results from an experiment

conducted to determine some oviposition sites of adult

S.obscurus are displayed in Table 6. Seven of 100 flowers

collected at Site B had served as oviposition sites for

S.obscurus in the field, with a mean of 17.30±9.60

larvae collected from each.

Seventeen of 20 petri dishes with pieces of leaf

tissue collected from laboratory cages contained larvae.

The mean number of larvae in these dishes was 5.40±3.00.

Nine of the 20 petri dishes containing leaf pieces collected

from leaf litter samples among Rhodendron in the field con-

tained larvae. Of these, a mean of 4.20±2.90 larvae were

collected per dish. No larvae were recovered in petri

dishes containing debris other than Rhododendron leaf

tissue taken from the leaf litter samples.

These results show that S.obscurus oviposits both in

Rhododendron flowers and small pieces of Rhododendron leaf

tissue in the field, and that eggs are not randomly

deposited in other litter material associated with a

Rhododendron garden.

Oviposition Intensity in the Field - In the spring

and early summer, April-June, 68% of the sampled adults had
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Table 6. The number of flower, field Rhododendron leaf
tissue, laboratory cage leaf litter, and
miscellaneous field leaf litter samples which
served as oviposition sites for adult S.obscurus.

Number of
Samples

Number
With Larvae X Larvae 1

Flowers 100 7 17.3 9.6

Rhododendron
Leaf Tissue 20 9 4.2 2.9

Lab. Cage
Leaf Litter 20 17 5.4 3.0

Misc.
Leaf Litter 20 0 0

1Mean number of larvae per sample containing material
within which eggs were deposited.
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mature ovaries (Figure 16). This indicates that ovi-

position occurred in the field during this period. In

July, 64% of the adults had newly developing ovaries.

This is explained as the result of an influx of newly

emerged adults into the population.

From August through October, 1976, 56% of the sampled

adults had mature ovaries. This indicates that most of the

adult population was ovipositing during the late summer

and early fall in 1976. Since 99% of the August sample

population had either developing or mature ovaries, and

because the preoviposition period is approximately three

weeks (Figure 18), oviposition by S.obscurus associated

with Rhododendron reached a peak in the field between

August and October, 1976.

Adults with mature ovaries were found during every

sample month. Cram, however, found that adults caged

outdoors on strawberry ceased oviposition between October

and April (Cram 1965). In addition, 75% of the field

collected adults sampled in February were either in stage

three of ovariole development, or had degenerate ovaries,

i.e., stage five. This suggests that adults in stage four,

collected from the field in November and February, contained

oocytes which they had failed to reabsorb and not additional

oocytes which were recently ovulated. It is proposed,

therefore, that oviposition by adult S.obscurus associated

with Rhododendron occurs in the field from March through
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October, with a period of maximum intensity between

August and October.

H) ADULT FEEDING PREFERENCE

The results from the detached-leaf host preference

experiment indicate that adult S.obscurus prefer some

Rhododendron species over others for feeding hosts

(Table 7). Detached leaves from seven of the Rhododendron

species tested were not damaged during the experiment.

This suggests the possibility of host resistance among

Rhododendron against adult S.obscurus (Appendix III).

Significantly more feeding damage occurred when the

leaves were exposed to adults earlier in the year. The

overall mean of leaf area consumed between September 8

and October 12, 1976 was 1.14±2.74cm2 per leaf. Between

July 27 and August 2, 1977, a mean of 9.49±1.48cm2 of

leaf area was consumed per leaf tested. This supports

earlier field observations which indicated that adult

S.obscurus feed primarily on younger foliage.

The concept of Least Significant Difference (Snedecor,

G. W., and Cochran, W. G. 1967) was employed to separate

the tested species which were accepted by S.obscurus

during the experiment. Three groups based on the level

of feeding by S.obscurus are shown in Table 8. At the

one percent level of significance, 16 species are listed

as non-preferred (0.0025-0.0850cm
2
), with eight species



61

Table 7. Computed F test statistics for the detached-
leaf host preference experiment.

Critical Degrees of Tabular
Hypothesis F Freedom

A 11.41 104/630 1.35**

B 4.98 1/630 3.86*

C 7.94 104/630 1.35**

1The hypotheses are as follows:

A) There is no significant difference between
tested Rhododendron species in the mean
leaf area (cm2) consumed by adult S.obscurus.

B) There is no significant difference between
the 1976 and 1977 test results.

C) There is no significant difference between
the 1976 and 1977 tests in the mean leaf
area of the same Rhododendron species consumed
by adult S.obscurus.

2
* : significant at the 5% level.
**: significant at the 1% level.
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Table 8. Three groups of species tested in the detached-
leaf host preference experiment.

Range of xcm2 Significance 1

Preference Leaf Area at the
Category Consumed 1% level

non-
preferred 0.0025-0.0850

intermediate 0.1013-2.4624

preferred 2.6713-5.5550

1

a

bc

c

a is significantly different from c, but not from bc,
and c is significantly different from species in bc
where c-bc is at least 2.58.
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in the preferred group (2.6713-5.5550 Rcm2), and the

remaining 74 as intermediate (0.1013-2.4625 Rcm2).

Scales, which serve to regulate water loss

through the leaf surface, are present on at least one

leaf surface among 60% of the non-preferred species.

The remaining 40% of the species in this group had either

indumentum, tomentosum, or a stiff, leathery, leaf texture,

suggesting three additional factors affecting host plant

resistance against feeding by adult S.obscurus.

None of the preferred species had scales, although

either indumentum or tomentosum was a characteristic among

seven of the species in this group. This suggests that

scales are more of a deterrent to adult feeding than is a

hirsute leaf surface.

R.occidentale had the highest mean leaf area consumed

during the experiment and was significantly preferred at

the one percent level over 97 of the 105 species tested.

This is particularily interesting because R.occidentale is

indigenous to the Pacific Northwest with a range over-

lapping the southernmost range of S.obscurus, i.e., south-

ern Oregon to southern California (Bowers 1936).

Seven of the preferred species were in the Azalea,

Fortunei, or Thomsonii series. A smooth leaf surface and

pliable texture are common characteristics among species

in these three series (Bowers 1936).
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The species which were completely refused during the

experiment (Appendix III) had a combination of leaf hairs

and scales, e.g., edgeworthii has both scales and tomento-

sum. In addition, two of the species in this group,

chryseum, and edgeworthii, have fragrant foliage.

The foliage of cinnabarinum, which was the least

damaged among the species in the non-preferred group, is

reported to be poisonous to livestock. Xanthacodon, which

was not damaged during the experiment, is considered by

some to be a variety of cinnabarinum.

This suggests that meatbolites in the leaf tissue

also may be responsible for resistance in some species,

and that a combination of factors will have to be con-

sidered to investigate the mechanics of host plant resis-

tance in Rhododendron against feeding by adult S.obscurus.

I) NATURAL ENEMIES

Larvae of a Tachinid parasitoid, discovered to attack

adult S.obscurus, were first observed on June 15, 1976, in

the abdomen of adult weevils collected at Site D. These

larvae (Figure 20) were usually attached to the third

abdominal spiracle of the host weevil. Their mouth parts

were oriented posteriorly in the host and it appeared

that the larvae were feeding on the reproductive organs.

This observation was supported by the fact that the ovaries

were degenerated or stunted, and parasitized adults rarely
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had any mature oocytes.

Adults of this parasitoid, which represents a new,

as yet unnamed, species in the rare genus Dolichotarsus,

Family:Tachinidae, were obtained by caging S.obscurus

adults collected at Site D in October, 1976, and allowing

the immature parasites to complete development in the

host weevils. The pupal period ranged from 14 to 27 days

at 20°C and a 12 hour photophase.

The pupae were found in the bottom of the laboratory

cages and, because there always were an equal number of

dead adults found along with the pupae, it is assumed that

host weevils are killed when the mature parasite larvae

exit from the adult host to pupate. The membrane of the

pronotum of each of these dead adult weevils was broken.

Therefore, it appears that the mature parasitoid larvae

exit via the pronotal membrane prior to pupation. All

reared adult Dolichotarsus died within a few days of

emergence without attacking an S.obscurus adult.

This parasitoid was found in 32.26% of the adults

collected at Site D between May 20 and November 9, 1976.

The frequency of parasitization, however, was highest

between August 24 and October 18 (Figure 21), during which

time 55.0% of the sampled adults were parasitized. Between

June 29 and July 27 none of the sampled adults were

observed to be parasitized, which suggests that there may

be two generations per year in the life cycle of this
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Figure 21. Dissected, parasitized, S.obscurus adult
with the larva, pupa, and adult of the
parasitoid, Dolichotarsus sp. from left
to right. The arrow shows a Dolichotarsus
larva in a parasitized adult S.obscurus.
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species of Dolichotarsus. Although 96.0% of S.obscurus

adults parasitized by Dolichotarsus were collected at

Site D, at least one such parasitized adult was found at

each study site, which suggests that at least in the

Willamette Valley, this parasitoid is distributed over a

wide range.

A number of specimens were sent to Dr. Sabowsky of

the Department of Entomology, Smithsonian Institution, in

Washington, D.C. Work is currently in progress, under

the direction of Dr. Sabrowsky to classify and name this

parasitoid of adult S.obscurus

A nematode also was found to parasitize adult

S.obscurus. Only four specimens of this as yet unidenti-

fied parasitoid were found, and all were observed only in

adult S.obscurus collected at Site A.
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III. SUMMARY AND CONCLUSIONS

A) GENERAL BIOLOGY

Emergence - Adult S.obscurus emerge from the soil, in

the vicinity of Rhododendrons, from late May through

September, as indicated by the presence of stage one of

ovariole development among sampled adults. A decline in

the mean number of pupae in soil samples at Site A, along

with increasing numbers of active adults observed at Site

B, indicates that the majority of new adults emerge in

July. The presence of stage two of ovariole development

among adults collected from the field in Navember suggests

that some emergence may occur in October.

Ovariole Development - Dissections of laboratory reared

newly emerged adults showed that, when the feeding host is

Rhododendron, the preoviposition period is approximately

21 days at 20°C and a 12-hour photophase. There are four

distinct stages to ovariole development with a fifth stage

that appears among older individuals as the germarium

becomes inactive.

Overwintered adults can be separated into two classes

on the basis of the developmental state of their ovaries:

1) adults that emerged late in the season and overwintered

before their ovaries could completely develop; 2) adults

that complete ovariole development and overwinter after

having oviposited at least once.
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Oviposition - Egg clusters in the field are deposited

in Rhododendron flowers and in leaf fragments which result

from adult feeding. It was determined in the laboratory

that these materials are used as oviposition sites and that

eggs are not randomly deposited in other litter material

associated with a Rhododendron garden.

Dissections of adults collected in the field on

Rhododendron from May through November in 1976, and from

February through July, 1977, indicate that oviposition

occurs from March through November. The period of maximum

intensity of oviposition is from August through October.

Oviposition declines in intensity in November, ceases

during the winter months, and is resumed by overwintered

adults in March.

Larval Development - Five larval instars were produced

in the laboratory on strawberry roots at 20°C and a 12-hour

photophase over a developmental period of 233 days. Pupae

appeared after 239 days of growth for a period of 51 days.

Teneral adults were present after 288 days.

Larval Distribution on Rhododendron - Soil samples at

Site A, taken between March 18 and June 12, 1977 indicated

that S.obscurus larvae display an aggregated distribution

among Rhododendrons. Analyzing the data with the use of

two soil depth classes suggests that the mature larvae

move nearer to the soil surface prior to pupation.
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B) HABITS

Adult Movements - In Mark-Release Method II, 23% of

the marked adults were recaptured. Of these, 98.4% were

found in the section where they were originally marked.

Approximately 83% of the remaining adults that were re-

captured moved less than five yards from the section

where they were marked. Adult migration, therefore, would

not be expected to play an important role in the spread of

an infestation of S.obscurus among Rhododendron.

Adult Activity - The Five-minute counts conducted at

Site B in 1976 indicated that overwintered adults resume

activity on Rhododendron by the end of April. The number

of active adults increases dramatically between June and

August as new adults emerge from the soil. From the

middle of August to the first of October the rate at which

individuals enter and leave the adult population through

emergence and mortality reaches an equilibrium. After this

period, adult activity continues to decline through

October with the approach of winter which initiates a

quiescent period when the adult weevils attempt to over-

winter.

Adult Feeding Preference - Adult S.obscurus exhibit

a feeding preference among Rhododendron species, as indi-

cated by the detached-leaf host preference experiment.

This experiment also indicated that adult weevils feed

primarily on younger foliage. The detached leaves of seven
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of the Rhododendron species tested were not damaged during

the experiment which suggests the possibility of host

resistance against adult S.obscurus feeding.

C) NATURAL ENEMIES

Two parasitoids were observed to attack adult

S.obscurus. Larvae of a new species in the genus

Dolichotarsus (Family:Tachinidae) were observed in the

abdomen of S.obscurus adults. The larvae appeared to

destroy the reproductive organs of their hosts which were

dead before the mature larval parasitoids pupated.

A nematode parasitoid also was observed in the abdomen

of adult S.obscurus. Very few specimens were obtained and

the identification was not determined.
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APPENDIX I

Rhododendron species tested in the detached-leaf host
preference experiment listed by series.

Anthopogon
trichostomum

Arboreum
arboreum
argyrophyllum
cinnamomeum
insigne

Auriculatum
auriculatum
griersonianum

Azalea
calendulaceum
canadense
christianai
cringerum
jappanicum
kaempferi
kusianum
luteum
molle
occidentale
roseum
schlippenbachii
vaseyi
obtusum

Barbatum
smithii
strigillosum

Boothii
leucapsis
megeratum

Camelliaeflorum
camelliaeflorum

Campanulatum
campanulatum
wiltonii

Campylogynum
campylogynum

Camtschaticum
camtschaticum
caesium

Carolinianum
carolinianum

Cinnabarinum
cinnabarinum
xanthacodon

Dauricum
dauricum
mucronulatum

Edgeworthii
edgeworthii

Falconeri
falconeri

Ferrugineum
ferrugineum
hirsutum

Fortunei
calophytum
chlorops
decorum
diaprepes
discolor
fargesii
fortunei
griffithianum
orbiculare
vernicosum

Fulvum
fulvum

Glaucophyllum
brachyanthum
glaucophyllum

Grande
grande

Heliolepis
desquamatum
rubignosum

Irroratum
aberconwayii
eriogynum
irroratum

Javanica
macregoriae

Lacteum
lacteum
wightii

Lapponicum
chryseum
flavidum
hippophaeoides

Lepidotum
baileyi
lepidotum

Maddenii
burmanicum
ciliatum
formosum

Micranthum
micranthum

Moupinens
moupinens

75
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Neriiflorum Scabrifolium Triflorum
dichroanthum spinuliferum augustinii
forrestii davidsonianum
gymnocarpum Stamineum hanceanum-nanum
haematodes wilsonae keiskei
neriiflorum

Taliense Uniflorum
Ovatum adenogynum pemakoenses
ovatum bureavii

recurvoides Vireya
Ponticum roxieanum brookeanum
catawbiense taliense christianai
chrysanthum macregoriae
hypertheum Thomsonii
ponticum campylocarpum Virgatum
metternichii litiense racemosum
yakusimanum thomsonii

wardii
Saluenense williamsianum
calastrotum
saluenense
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APPENDIX II

Rhododendron species tested in the detached-leaf host
preference experiment ranked by the mean leaf area consumed
by S.obscurus.

Species Mean(cm2 )

1. cinnabarinum .0025
2. wilsonae .0125
3. williamsianum .0125
4. cringerum .0125
5. hippophaeoides .0250
6. recurvoides .0263
7. ferrugineum .0287
8. flavidum .0363
9. formosum .0388

10. baileyi .0463
11. micranthum .0575
12. calastotum .0587
13. arboreum .0625
14. leucapsis .0663
15. yakusimanum .0675
16. lepidotum .0850
17. wiltonii .1013
18. moupinense .1013
19. insigne .1100
20. calaphytum .1147
21. pemakoenses .1537
22. brachyanthum .1600
23. rubignosum .1637
24. hypertheum .1700
25. aberconwayii .1775
26. roxieanum .2025
27. adenogynum .2187
28. metternichii .2250
29. glaucophyllum .2375
30. hanceanum-nanum .2675
31. davidsonianum .2700
32. dauricum .2937
33. macregoriae .3063
34. camphyllogynum .3813
35. camelliaeflorum .3963
36. burmanicum .3975
37. gymnocarpum .4075
38. haemotodes .4950
39. griffithianum .5113
40. ponticum .5113
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Species Mean(cm2 )

41. mucronulatum .5525
42. ciliatum .5863
43. grande .5937
44. griersonianum .6088
45. hirsutum .6188
46. argyrophyllum .6350
47. keiskei .6400
48. racemosum .6675
49. cinnamomeum .6975
50. camtschaticum .7113
51. saluense .7150
52. forrestii .7513
53. fulvum .7513
54. spinuliferum .7800
55. strigillosum .8063
56. ovatum .8400
57. taliense .8538
58. falconeri .8687
59. carolinianum .8925
60. molle .9088
61. kaempferi .9225
62. decorum .9288
63. brookeanum 1.0887
64. christianai 1.0675
65. augustinii 1.2013
66. wardii 1.1313
67. chrysanthum 1.2363
68. desquamatum 1.3250
69. catawbiense 1.3638
70. obtusum 1.4025
71. irroratum 1.4375
72. neriiflorum 1.4900
73. dichroanthum 1.5150
74. vernicosum 1.5275
75. fargesii 1.6313
76. wightii 1.6975
77. chlorops 1.7625
78. smithii 1.8675
79. calendulaceum 1.8788
80. kusianum 1.9088
81. canadense 1.9100
82. orbiculare 1.9275
83. japponicum 2.0163
84. fortunei 2.0575
85. thomsonii 2.2175
86. lacteum 2.2375
87. eriogynum 2.3013
88. auriculatum 2.3575
89. campanulatum 2.4625
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Species Mean(cm2 )

90. diaprepes 2.6713
91. scleppenbachii 2.9475
92. roseum 2.9875
93. discolor 3.0825
94. campyllocarpum 3.1713
95. vaseyi 3.4737
96. litiense 5.0563
97. occidentale 5.5550
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APPENDIX III

Rhododendron species not damaged by S.obscurus during the
detached-leaf host preference experiment.

bureavii

chryseum

edgeworthii

luteum

megeratum

trichostomum

xanthacodon


