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Introduction

On May 20, 1980, one of the authors T. Nikkuni found quite strange
weevils on the coast of Okhotsk in Hokkaido, Japan, where Legusticum
scoticum (Umbelliferae) grew wild on the rocks of the seaside. The weevils
were perching on the plant leaves. By a careful examination it was found
that the external characteristics and the food habit of them were consistent
with those of Hypera adspersa FaBricius,® described also earlier by
Hoffmann.? Two pairs of the adult specimens were sent to Systematic
Entomology Laboratory of Kyushu University for positive identification. Dr.
Morimoto kindly determined the identity of the weevil as being Hypera
adspersa var. alternans (STEPHENS).”

Hypera adspersa, whose Japanese name is Madarazomushi, was first
observed by Nawa® in Gifu Prefecture, Japan. After 50 years, the name
Madarazomushi was changed into Shirosujitakozo by Morimoto® in the
Science Bulletin of the Faculty of Agriculture, Kyushu University. In the
present paper, the weevil of Hypera adspersa var. alternans is named
“Celery Weevil” after their food plants.

Reports on this weevil apparently have not yet been published hence
authors in this study investigated first the biology of the weevils. Both
field discrimination of the weevils and the result of an ecological survey
are presented.

Materials and Methods

The study at the College of Dairying, in year 1980-1981, was performed
in a form of various rearing experiments in the incubator. In addition,

* This study was partly reported at 25th meeting of Japanese Society of Applied
Entomology and Zoology, held in Okayama on April, 4, 1981.
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Fig. 1. Rearing dish in which various habits of weevil were examined.

field observations were carried out at Okoppe, Hokkaido (North 44°30' Lat.,
East 143° Long.).

Rearing experiments were carried out in polyethylene dishes placed in
the incubater (Fig. 1). The plants used in experiments were placed in water
filled glass tubes. The tubes were put in polyethylene dish, and then the
insects were placed onto plants and the dish covered with a perforated lid.
The plants were generally replaced daily with fresh new ones.

The weevils were collected in the adult stage at Okoppe, Hokkaido.
They were perching on wild Ligusticum scoticum L. (Umbelliferae).

Field observations were carried out in the actual environment, Further-
more, the behaviour to plants was tested also in the rearing dish. In such
an assay one specimen of each plant species investigated were arranged
circularly. The plants selected had the closest similarity in size (5~7 cm)
and stage of growth (a leaflet with an attached petiole).

On May 20th, one pair of hibernated adults, on June 1st, ten larvae
of 2mm in length were placed in the center of plants circle. Examination
was made after ten days, by noting the feeding marks and counting the
number of eggs on the plants.

Results and Discussion

1) Discrimination of species in Japanese Hyerinae.

In Japan six species of the weevil belonging to the genus Hypera were
reported so far, among which four were injurious to leguminous grasses;
Hypera nigrirostris, H. viciae, H. basalis and H. punctata.>%®

Taxonomic studies of Hyperinae were investigated in details for a long
time. Accordingly, in the present study there is no need to report them
in details.
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Fig. 2. Scales of erytra in Hyperinae.

(A) Hypera rumicis (B) Hypera adspersa (C) Hypera viciae (D) Hypera sp.
(E) Hypera basalis (F) Hypera punctata (G) Hypera nigrirostris (H) Hypera postica

Generally, scales of Hyperinae have one lobation at the cusp. The
species of Hyperinae in Japan is distinguished by the form of scale on elytra
(especially, according to the extent of lobation), as presented and summarized
in Fig. 2. Although the form of scale is barely visible by naked eye, it
can be seen well under a magnifying glass and readily visible and understood
by seeing scanning electron microscope (Plate).

Thus, in the case of celery weevil the extent of lobation on the scale
is of the smallest degree, and in addition there are some small notches
within the lobation itself.

2) Appearance (Plate)

ADULT

The adult weevil is of the middle size, about 4.6—7.3 mm in length
and about half of it in width. Dorsally it is grey or brownish grey, with
black stripes on its elytra.

A taxonomic description of celery weevil has been reported in details
by Stephens” and Hoffmann®. Accordingly, here will be omitted. However,
in this study we must emphasize that the hind wings of this weevil are
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very small (Fig. 3), and as a consequence of this fact nearly a total inability
of weevils to fly. Therefore, they can not distribute to a wide zone.

Very little difference exists between the
sexes ; the female usually has a slightly larger
and stockier body than the male. ‘

EGG Hind wing j
The egg is a small grainy one with about
0.7xX0.4mm in diameter, and oval in shape.
It is barely visible by the naked eye. When
the egg is deposited in the pith cavity of the
petioles, it can not be seen from the outside.
When dissected out from petiole it has distinct
yellowish-white color. As incubation proceeds,
the color deepens until it becomes very dark.
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Fig. 3. Dorsal view of celery
LARVA weevil (Hypera adspersa

var. alternans).

When newly hatched, the larva is approx-
imately 1.9 mm long. Its body is yellow while head black in color. When
larva matures, it is a legless whitish grub, and when fully grown it measures
about 16 mm and its body is fusiform and brownish black in color, with the
head relatively small.

PUPA

The pupa is soft, very easily crushed and brown in color. The color
is changed during the earlier stage of the pupal period, and length of pupa
varies from 8 mm to 12mm. The pupa stays in the cocoon. The cocoon
is delicate and has a structure like that of a lace, and it is on the average
about 13 mm long and 7mm wide. It is symmetrical oval in shape and
brown in color.
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Fig. 4. Annual life cycle of celery weevil (Hypera adspersa var. alternans)
at Okoppe, Hokkaido, Japan.
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3) Life History and Habit (Fig. 4)

The weevil, generally winters only in the adult stage. In spring, first
it makes cavities in the petioles with its rostrum, and then deposits from
one to as many as fifty eggs.

Each female lays a total of two to five hundred eggs during spring.
The adult crawls during the day at elevated temperatures but it can not
fly due to its small hind wings.

The eggs hatch in six under 20°C, or twenty days under 10°C respec-
tively. The young larvae begin their feeding on the plant leaves. However
the newlyhatched larvae feed first on the interior of the petioles for one-
two days, then they emerge through a tiny hole in the petioles to the
surface of leaves. The larval period extends from ten under 20°C to twenty
days 10°C respectively.

Fully-grown larvae may spin their cocoons on the leaves of food plant.
The insects remain in the pupal stage during six under 20°C, or fifteen
days under 10°C respectively, then they emerge as adults.

Newly-emerged weevils feed on the leaves of Umbelliferous plants for
about one month.

In Hokkaido, most of the weevils left in around food plants at the
middle of August. There is probably only one generation of the insect in

a year.

OVIPOSITION

Generally, the adult of Hyperinous weevil deposits the eggs on the proper
food plants. For instance, Hypera nigrirostris prefers the red clover while

Table 1. Number of eggs laid in different plants in an assay
to ascertain choice of the oviposition plant

(per one female in 10 days)

E
Plant o “eescounts

combi- Plant tested _ 1980 1981 Average
nation dish 1 dish2 dish 1 dish 2
Ligusticum scoticum 121 160 91 120 123.0
. Oenanthe javanica 22 7 20 7 14.0
Cryptotaenia japonica 11 2 22 10.5
Petrosoelinum crispum 9 2 5 11 6.8
Apium graveolens 17 3 14 39 18.3
Daucus carota 10 0 7 10 6.8
R Trifolium pratense 2 6 2.0
Medicago sativa 6 4 10 7.3
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H. rumicis the dock (Rumex spp.).

The adult of celery weevils begin oviposition in spring or early summer.
Under natural habitat, the egg-laying period is about forty days, it begins
at the middle ten days of May and ends during the last ten days of June.
Most of eggs are located in the pith cavity of petioles.

The ovipositioning of celery weevil on various plants tested in the rearing
dishes. Table 1 shows the number of eggs counted in each plant at the
end of the assay.

FOOD PLANTS

Hyperinous weevil demands its proper food plant to live. For instance,
Hypera nigrirostris, H. viciae, H. postica and H. punctata feed on the
foliage and buds of clover (Trifolium spp.), alfalfa (Medicago spp.) and
veches (Vicia spp.). Hypera rumicis feed on the leaves of dock (Rumex spp.).
These results are summarized in Table 2. In order to emphasize these
results, we wish to draw an attention to the case of celery weevil. In
Okoppe, Hokkaido, they feed exclusively on Ligusticum scoticum (Umbel-
liferae).

A brief survey of the literature data for the food plants of Hypera
adspersa gives Umbelliferae, Helosciadum nodiflorum and Crithmum mari-

Table 2. Food plants and distribution of Hyperinae in Japan

Species Distribution Food plants Preference

Hokkaido Trifolium spp. H#
Hypera nigrirostris Honsyu Glycine spp. +
Kyusyu Medicago spp. +
Vicia spp. #

H H i cpg
'ypera viciae okkaido Trifolium spp. i
e 2 b . Hok. Hon. Starwort spp. #
ypera basaris Kyu. Sik. Mulachium spp. #+
Hypera punctata Yokohama Trifolium spp. #
i » (America) Medicago spp. H
Ypera postica (Europe) Trifolium spp. +
Hvper . Hokkaid Rume.x spp. H
'ypera rumicis okkaido Fagopyrum spp. “
Ligusticum spp. H#
u d Hokkaid Oenanthe spp. +
ypera adspersa oxkkaido Cryptotaenia spp. "
Trifolium spp. +
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Table 3. Results of larvae feeding on various plant species
obtained by an assay involving rearing dishes

Degree of feeding

Plants
combi- Plants tested 1980 1981
nation dish 1 dish 2 dish 1 dish 2
Ligusticum scoticum # 1 H #
Oenanthe javanica + + + +
! Cryptotaenia japonica + + + H
Petrosoelinum crispum + ++ + +
Apium graveolens + + + +
Daucus carota — + + _
I Trifolium pratense + — + +
Medicago sativa + + + —

Legend; # numerous feeding marks, # slight feeding marks, + only a few feeding
marks, — no feeding marks.

timum,? and alfalfa in Europe and Russia as cited by Vassiliv.®
Our results of feeding weevils on various plants are tabulated below
(with the degree of feeding as rated in Table 3).

Ligusticum scoticum H Daucus carota +
Oenanthe javanica H Trifolium pratense 4+
Cryptotaenia japonica - Medicago sativa +
Petrosoelinum crispum Apium graveolens +

Based on these experiments, it can be concluded that allowing the larvae
a choice between Umbelliferous plants and other plants of the Leguminous
grasses, they clearly prefer Ligusticum scoticum. However feeding on other
Umbelliferous plants is not negligible. In stone parsley (Cryptotaenia ja-
ponica) and Japanese parsley (Oenanthe javanica) slight feeding marks appear.
But when there is a lack of food, the larvae used these plants also to a
considerable extent,

In the field, apart from being seen on Ligusticum scoticum, larvae can
not be found on other plants. However, a fair chance exists that this
weevil will attack to Leguminous grasses.
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Summary

In 1980, the authors established the presence of celery weevil (Hypera
adspersa var. alternans) in Hokkaido, Japan. This weevil in the past was
known as a pest of celery crops in Europe and one rare example reported
that it also attacked alfalfa in Russia.

The species of Hyperinous weevil in Japan are distinguished by its scale
form on elytra. In the case of celery weevil, the lobation extent on the
scale is of the smallest degree, and additionally there are some small notches
present within the lobation. The hind wings of these weevils are very
small. Due to this fact it is almost impossible for the weevils to fly and
to distribute to a wide zone.

The weevil generally winters only in the adult stage. In spring, the
weevils begin to oviposit. Egg-laying period lasts about forty days, with one
female laying two to fivehundred eggs. Incubation period is six days at 20°C.
The larvae feed on Umbelliferous plants for ten days at 20°C The pupal
stage lasts six days.

In Hokkaido, most of the weevils left food plants in the middle ten
days of August. There is probably only one generation of the insects in
a year.
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Explanation of Plate

Adult of Hypera adspersa var. alternans (x10)
Variation of figured elytron (Xx15)

Scanning electron micrograph of scale (Xx500)
O-type marks made by larvae

Eggs (x10)

Larvae (Xx2)

Cocoon (X2)

Pupae (X 2)
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