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Summary

The adult females of Palomena angulosa Motscrursky (llemiptera: Penta-

tomnidae) preferred hogweed and lilac leaves to the other plants tested as ovi-

positional sites, while they had no particular choice to wheat with ears and

kidney bean fruits, although they were good foods for nymphal growth. Their

vivid interest for oviposition was directed to artificial leaves made of [ilter paper.

The 2nd Lo 5th instar nymphs could select food plants suitable for their de-

velopment: wheat ears, kidney bean fruits and hopweed fruits. Their choice for

. ] . . L
foods changed among instars and sometimes even within an instar.

Introduction

Palomena angulosa MoTtschursk (Hemiplera:
Pentatomidac) is known as a polvphagous
insect which feeds on various plants and plant
parts (KopavasHr, 1959; Hasecawa, 1958, 1960 ;
Kawasawa and KawaMURa, 1977) “and as an
insect pest which often invades crop fields to
njure crop plants, KuGeELBERG (1977a) re-
ported that females of a sced-feeding bug
Lygaeus equestris often laid their eggs on
places so far from possible lfood plants for
their offsprings that the nymphs were faced
with difficulty in reaching their food plants,
Therefore, the bugs must adapt in various

manners for keeping pace with {ood resource

both in time and in distribution: polyphagous
habit, svnchronization of life cyele with food
oceurrence, and well-developed food-localizing
ability (KuceLsere, 1977h).  P. angulosa is
similar to this lygaeid bug: in many cases,
nymphal P. angulosa seems to have to grow
by selecting and alternating food plants from
one to another in the field, In the present
study, we investigated the adult ability for
ovipositional  selection and  the nymphal
ability for food selection in the laboratory to
learn the life history strategv of P. angulosa

in the field.

Materials and Methods

Insects used., Field-collected adults after

1) Contribution No, 121 from the Lahoratory ol lintomology, Obihiro Universily of Agriculture

and Veterinary Medicine,
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hibernation were used f{or ovipositional
selection test. FHggs laid by them in rearing
cages were removed into petri-dishes with a
sheet of filter paper at the bottom and kept
until hatching under room condition., The
first instar nymphs which hatched from the
eggs were kept there without food until they
developed to the 2nd instar. Nymphs were
then reared with kidnev beans, Nymphs [rom
the 2Znd to the 5th instar and the lst-gener-
ation adults were used for food selection test.

FPlants used for selection test. For ovi-
positional selection test, the following eight
plants and an artificial leaf were used; (1)
hogweed with leaves and flowers, (2) wheat
with leaves and ears, (3) wheal with leaves
alone, (4) wheat with ears alone, (5) kidney
bean fruits, (6) alfalfa with leaves, (7) lilac
with leaves, (8) sugar beet leaves, and (9)
artificial leaves made of a sheet of filter paper
imitating leaf of hogweed.

IFor [ood selection test, the following six
plants were used: (1) kidney bean fruits, (2)
wheat ears which had been kept in a re-
frigerator for the 2nd to 4th instar nymphs,
and wheat ears which had heen stored in a
freezer for the 5th instar nymphs and adults,
(3) sunflower peeled seeds, (4) stems, [lowers
and buds of potato plants, (5) voung (ruits of
hogweed which had been kept in a refrigerator,
and (6) flower parts of alfalla.

Ovipositional selection test, Double choice
method was used for the test: For example,
wheat plants and alfalfa plants were pushed
into two Erlenmeyer flasks (50m{) with water
and diagonally placed in a glass cage (24cm in
height, 18cm in diameter) capped with a
mesh. Ten females and four males were put
in the test container, which was kept in an
incubator set at 26°C and in the dark. The
number ol eggs laid was recorded at 16: 00
everv day. The test was repeated more than

5 times.

Food selection test. Double choice method
was used for the test. A plastic petri-dish with
a sheet of filter paper at the bottom was par-
titioned 1nto four parts equal. One experi-
mental plant was spread all over two opposite
parts and the other all over the remaining two
parts, Plastic petri-dishes 8.5 cm in diameter
and 1.5 cm in height were used for the 2nd (20
bugs/dish), 3drd (10 bugs) and 4th instar
nymphs (10 bugs), and those 15 em in diameter
and 7cm in height were used for the 5th instar
nymphs (5 bugs) and adults (5 bugs). The
petri-dishes were kept in an incubator set at
20°C and in the dark.

settling and feeding on each plant was recorded

The number ol bugs

at 16:00 every day. Bugs inserting their
stylets in plant tissue were regarded as

“feeding”. The test was repeated 10 times.

Results and Discussion

Ovipositional selection test

As shown in Table 1, the adult females
preferred hogweed and lilac leaves to the other
plants as ovipositional sites. Alfalfa tended to
be preferred to wheat, though there was no
difference  between

statistically significant

them. The females had no particular choice
to wheat with ears or kidney bean fruits, which
are good food for nymphal growth. Fruits of
hogweed and lilac are suitable foods for the
nymphs, but it is questionable whether the
females oviposited on the leaves by responding
Lo some chemical stimulant (s) 1n the leaves or
whether they recognized the plants as hosts for
nymphal development, because the bugs laid
their egps rather willingly on the cages than
the plants and took considerable interest in
artificial feaves made of filter paper. On an
average, 63.5% of egpgs laid was on the parts
other than plants (Table 2). It was inferred 1n
the present lahoratory experiment that the
females selected ovipositional sites ol physical

rather than chemical nature. [t is nol clear 1f
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Table 1. Number and percentage of eggs
laid by P. angulosa on several
different plants (in double choice

test)

[fges laid

Plant group

Number %
Hogweed 2494 60. 1
Wheat pav 0
Other places 165" 39.9
Hogweed 290# 39.8
Kidney bean (1R 0
Other places 438" B0. 2
Hogweed 117 36.10
Alfalfa 60" 18.5
Other places 148# 45.58
Wheat ear 0? 0
Wheat leal 554 14.1
Other places 360 85,9
Wheat 51 8.3
Alfalfa 107° 17.3
Other places 459%0 74.3
Wheat 388k 10.1
Lilac 1467 38.8
Other places 192" 5l.1
Wheat 334 10.1
Sugar beet plant 28° 12.0
Other places 2154 77.9
Hopweed oe 0
Artificial leaf G 80.3
Other places 14" 19.7

& Pigures followed by the same letters in
each group are significantly different at
5% level of t-tesl.

Table 2. Number and percentage ol eggs
laid by 2. angulosa on plants
and other places including arti-
f1c1al leal

Beggs laid
Place = =
Number %
Plant 1178 38.5
Other places 2048 63,6

this 1s also the case in the field, but the ovipo
silional selection of P, angulosa scems to be

not so strict in nature, because they were often

515

]
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found to lay eges on walle of houses, [ire-
wood, withered trees, trunks of willow trees
and sugar beet leaves.

Food selection test
The 2nd

feeding on

The results are shown in Table 3,
instar nymphs were fonder of
wheat ears and kidney bean fruits than on
sunflower seeds, alfalfa flowers, potato leaves
and stems, and hogweed fruits. Also in the
3rd instar, significantly high percentage of the
nymphs selected wheat ears and kidney bhean
food.

and alfalfa flowers, a sig-

fruits for their When supplied with
sunflower seeds
nificantly large number of the nymphs pre-

ferred allalfa lor [eeding. They preferred
wheal ears to hogweed fruits in the early stage
of 3rd instar, but tended to interchange their
choice later. The 4th instar nymphs again fed
more willingly on wheat ears and kidney bean
fruits than other food plants except sunflower
they fed as well as on the

seeds on which

former two foods, In the 6th instar, the choice
of the nvmphs .changod greatly: (1) When
supplied with wheat ears and kidney bean
the
(2)
There was no significant difference in the

fruits, significantly large number of

nymphs selected the latter for their food.

cholce between wheat ears and potato plants
and between wheat ears and sunflower seeds.
(3) In the late stage of the 5th instar, the
nymphs were [onder of feeding on hogweed
fruits than on wheat cars. That is, on an
average. the nvmphs liked best both kidney
bean and hogweed [(ruits, being followed by
wheat cars and sunllower seeds. Few adults
fed on plant lood supplied.

In the nresent studv, it was [ound that the
nymphs from the 2nd to 5th instar could select
food plants suitable for their growth; thev can
the

kidney bean and hogweed fruits

complete nvmphal stage by feeding on
wheat ear.
(Hor1 ct al., 1885).

the nymphs may be important for their life in

Such selection ability of
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Table 3. Percentage of P. angulosa feeding on different

two plants in double choice test

Nymphal stage

Plant group I Adult
2nd ard 4th 5th
Kidney bean 2.2 25.9 11.4 38.0° 45.0
Wheat 35.1 30,5 36.4 6.0 5.0
Non-feeding 32,7 43.6 53.82 56.0 50.0
Kidney bean 46.5" 75.7% 42.0° 26.5% 15.0
Potato plant 9.9 6.6 8.0 6.1 0
Non-feeding 43.6 17T 50.0 6.4 85.0
Kidney bean 38.0¢ 39.4° 20.2 44.0* 15.0
Sunflower 18.0 11.2 15.5 14.0 15.0
Non-feeding 44.0 49.4 64,3 42.0 70.0
Wheat 55.4° 45.2° 47.5% 18.4 0
Potato plant 9.5 26.1 7.8 8.2 5.0
Non-feeding 35.1 28.7 45.0 73.4 95.0
Wheat 48.1* 40,32 23.1 18.0 15.0
Sunflower 16.2 16.8 28,4 14,0 15.0
Non-feeding 457 42.9 47,6 68,0 70.0
Wheat 49.2b 41.0° 44 .27 44.9*% ]
Alfalfa 14.2 17.9 4.7 2.0 0
Non-feeding 36.6 41.1 51.1 nd.1 100
Wheat* 40,7°  54.1% 15.2  41.0* 16,0 4.0*  10.0
Hogweed 27.6 19.4 37.4 15.4 12,0 56,0 30.0
Non-feeding 31,17 26.5 47.4 43.6 ) 40.0 60.0
Potato plant 34,7 28,1 13.8 8.0 5.0
Alfalia 270 33.3 8.5 2.0 ()
Non-feeding 37.8 38.0 Vi 90.0 95.0
Sunflower 22.2 i 25.6 25.6 )
Alfalfa 28.1 42.2 23.2 4.0 0
Non-feeding 49.7 39.7 51.2 TR8.0 100

“ Gignificantly different between two plants at 1% level of #-test.

b Gignificantly different between two plants at 5% level of i-test.
¢ In the proup of wheat and hogweed, the drd and Sth instar were
divided into two stapes, early and late.

the field, because ovipositional selection of the
The

their

adult females

present

investigation

seems to be

mndicated

random.
that

choice [or foods changed among instars and
sometimes even within an instar. This may be
due to exogenous (difference in food quality
supplied) and/ or endegenous [actors (differ-

ence in the physiological stale of nymphs).

— &6
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