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Studies on Biology and Control of Udo Longicorn Beetle
(Acalolepta luxuriosa BATES)

Kisaku AKUTSU

Summary

Since 1970, a large population of Acalolepta luxuriosa BATES (Coleoptera: Cerambycidae)
has attacked to udoes (Aralia cardata)cultivated in Kanto area, especially in the suburbs of Tokyo.
The rootstocks and stems of udo plants were severely damaged by the larvae of the beetles. The
author carried out a series of investigation on life-cycle, habit and control measures of the beetle.

The results obtained were summarized as follows,

1. Results of investigations in occurrence of udo longicorn beetles (4. luxuriosa) in udo
(4. cardata) fields are as follows:

1) In a part of "Kodaira City where the beetles usually occurred they were observed in more
than 50% of the fields in 1982 and 1983. Near 60-80% were the highest rates of plants
attacked per field.

2) The occurrence was recognized in 27 fields among 35 sampled from all the area of Tokyo.

3) The occurrence of the beetle recognized in udo fields in Tokyo, Saitama, Kanagawa, Gunma

and Ibaraki prefectures.

2. Migration of the beetles among udo growing districts and between udoes and other host
plants was examined.

1) Udoes cultivated on commission in highlands in Gunma prefecture were occasionally para-
sitized by the beetles, while Japanese angelica trees (Aralia elata) around the udoes were not
attacked.

2) Very rare parasitism on aralicaceous plants nearby udo fields was recognized in Tokyo.
Only two larvae were found in the plants,

3) Rates plants parasitized by the beetles were quite different between highland fields and
flatland ones, even when the udoes were divided from the same rootstocks. In a highland of
Gunma pref., 2 to 14% of plants were attacked in one third of 15 udo fields on commission,
whereas in a flatland of Tokyo, 38 to 46% were attacked in two third of 15 fields.

These results suggest that the beetles breed mainly in flatlands including Tokyo. Waste rootstocks
of udoes are regarded as the origin of infestation of the beetle. It is not likely that the beetles
migrated from other host plants attack severely to udoes.

3. Damages by larvae of the beetle on udoes are as follows:

1) An inoculation test with eggs to a udo showed that the larva would enter the inoculated plant
through epidermis, bast and pith to hollow the stem. The perforation went up to over 40 to
50 cm 70 days after hatching. The perforation proceeded upward at first and then gradually
downward to thereby attain the underground rootstock. The larvae grew rapidly and became
5th inster, (i.e. the final inster) in the last third of September to October. Larvae hatched in
the last third of September did not grow well because of the low temperatures.
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2) Entrance was closely related to falling down and damaged germs of udoes. Falling down and
damaged germs of udoes would increase with an increase in a rate of plants entered. It was

also found that breeding of the beetles would inhibit formation of germs, resulting in decrease
of yields, although no effect was observed on the growth of germs once developed.

4. An examinations on eggs of the beetle showed that the egg period was from 8.5 to 9.2
days on an average at 25C. Hatchability was from 58.5 to 95.9% and the threshold temper-
ature for development was 9.8C.

5. Development of lavae was examined.

1) A feeding test of larvae with an artificial diet showed that these larvae would pupate at 4th,
Sth or 6th instar, ie., after exuviating three to five times. Pupation at 6th inster was rarely
observed.

2) These larvae grew very rapidly, That is to say, most of the larvae hatched from the eggs
inoculated on July 25 attained to 5th inster by the middle ten days of September.

3) Diapause of larvae was induced by short-days (81-16D) and diapause termination was induced
by low temperétures of 10 to 15 C and long-days (141-10D) to result in the most frequent
emergence.

6. An examination on artificial diet of larvae showed that cellulose would be essential for the
normal growth in addition to powder of udo leaves dried. No effect of yeasts nor ascorbic acid
was recognized. Therefore, mass reproduction of the beetles is possible with such artificial diets.

7. The seasonal prevalence of emergence of the bectles extended from the last ten days of
May to the last ten days of September. It may be resulted from the difference in softening culture
period of udoes, i.e., heating rootstocks in winter and cooling them in spring and summer.

8. The site of maturation feeding of the beetle is usually limited to stems near ground and
joints of petioles. The maturation feeding was not observed at leaves nor petiolules.

9. Daily change in a feeding behavior of adulfs of the beetles was examined with Fatsia
japonica as diet for 30 days. Average areas of parts of leaves bitted by female and male adults
were 191 and 172 sz, respectively. The largest daily change was observed on the 10th day

both in female and male adults.

10. An examination on the relationship between days of age after emergense and coupulation
showed that females could coupulate with mature males six days after emergence, while all males
could coupulates with mature females 10 days after emergence. Therefore, female adults had al-

ready acquired copulation ability at extrication.

11. It has been found that maturation feeding of the beetles would accelrate the development
of ovaria. However, maturation of ovules would not occur continuously unless copulation took

place.

12. No relationship was observed between the development of tests and maturation feeding.
A male adult has two pairs of tests each consisting of approximately 70 seminal chambers, Multi-
plication of spermatogoniums would initiate immediately after pupation and develop to fulfil
vas efferens with sperms five days after emergence,

.._.’70.__
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13. Results of an observation and experiment on mating of the beetles were as follows:

1) Mating of the male consisted of wandering (searching for the female), orientation to ap-
proaching the female, grasping, mounting, licking and copulation.

2) The wandering behavior was the only means for the male to meet with the female. Without
the behavior, a male and a female can not recognize each other.

3) The competition between males for the access to the female was severe and the males fought
each other by grasping, pushing and tapping with their antennae. The issue depends on body
weights and length of antennae of the two males.

4y A male mounts a female for a long time with copulating many times. Copulation continued
for 20 sec to 10 min. Frequency of copulations showed to peaks. Two to five copulations
were observed in females in an hour at intervals of three to about 15 min, )

5) Females copulated with various males more frequently would ovipesit less and lay unfertilized
eggs earlier.

6) The vision does not play an essential role in the recognition of a female by a male.

7) A male reachted intensively to a even killed female by freezing with curving the abdominal
tip. Releasing efficiency of this behavior continued for 17 days and then decreased with the
elapse of time. .

8) A male would not react to a female elytra washed with ethyl ether, n-hexane or ethyl alcohol.

9) It has been found that a male would recognize a female by contacting with a chemically sen-
sitive substance present on the surface of a female body, i.e., a contact pheromone.

10. The contact pheromone would be received at antennae and maxillipalps of a male. It has been
also found that macillipalps would be complementary to antennae.

11) Immersion of antennae in hydrochloric acid and cuf off of maxillipalps of a female would
result in rejection of a male by the female, since the female could not receive some signal to

recognize a male.

14. Surface structures of the organs concerning fo mating including antennae, elytra and
dorsal part of abdomen were observed under an scanning electron microscope. Section of tissues
of elytra and dorsal part of abdonen were also examined under a light microscope.

1) Sensory hair which is absent in a female was observed on the 4th to 11th joint of an antenna
of a male, This hair is regarded to concern to the reception of contact pheromons.

2) The surface of a elytron was covered with a waxy substance. There existed pores of approxi-
mately 0.5 # in diam. which might be secretory pores of the waxy substance. Small pores
of 2.3 to 2.8 x4 in diam. were also observed at the basal parts of body hair of a female. Noth-
ing but epidermal cells were observed as cells corresponding to these small pores on the

surface,
3) The pores of about 2 # in diam. and secretory cells with ducts were observed on the reverse

side of elytra of a female.
4) A small pore of ca. 2 ¢ in diam. was observed at each joint of dorsal part of abdomen and

secretory cells corresponding to them were observed under epidermal cells,

15. A female would ovipoist at noght on a stem of a udo within 10 cm above the ground. It
would lay usually an egg per stem and four eggs at most. The females seemed to avoid to croud

with eggs on one rootstock.
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16. A female lays 286 eggs on average. Oviposition would be continued sluggishly for 52 to
120 days. The Females would lay less than 10 eggs a day.

17. Results of examinations on the effect of various pestisides to the beetles were as follows:
1) Twice sprying with 1,000-fold dilutions of 50% emulsions of MEP or MEP-EDB to the basal
part of udoes was found to be effective to control the beetles.
2) Application of granular dimethoate was also effective to adults. However, the time for
application of it should be searched to avoid damage from the pestiside.

3) Fumigation of waste rootstocks is most effective for controlling the beetles, since it cut their
life-cycle,



