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Emergence Ecology of Japanese Pine Sawyer, Monochamus alternatus
(Coleoptera: Cerambycidae), a Vector of Pinewood Nematode,
Bursaphelenchus xylophilus
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ABSTRACT : Japanese pine sawyer, Monochamus alternatus, is a primary vector of pinewood nema-
tode, Bursaphelenchus xylophilus in Korea. Emergence characteristics of the adults were studied in
Jinju, Korea using dead pine logs in which the larvae of the sawyer overwintered from 1999 to 2002.
Emergence data showed that the adults began to emerge out of the logs in sunny place from May the
15th in average of the four years. Cumulative emergence ratio (CER) reached at 50% at mid-June, and
the emergence terminated by early or late July depending on years. In shady place, however, 50% CER
was reached 17 days later than in sunny place. The 50% CER of males reached 1 to 4 days earlier than
that of females depending on years. Of the adults emerged from the logs collected from February to
April in 2001, 97.6% was univoltine, and the rest was biennial which emerged from May to July of the
next year. Female and male adults emerged throughout 24 hours; 32.3% of the total adults emerged
from 8 to 12 a.m. It took 68.0 seconds for the adults to escape from pine logs.

KEY WORDS : Japanese pine sawyer, Monochamus, Pinewood nematode, Bursaphelenchus xylophilus,
Emergence ecology, Circadian thythm
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¥ig. 1. A cage in which pine tree logs were kept to study the
emergence ecology of M. alrernatus.
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Fig. 2. Daily (bars) and cumulative emergence (lines) of M. alter-
natus adults in sunny net house in Jinju.
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Fig. 3. Daily (bars) and cumulative emergence (lines) of M. alter-
natus adults under shady net house in Jinju in 2000.

Table 1. Composition of two types of life cycles of M. alternatus
adults based on emergence period from pine tree logs*

Adults emerged

Generation Emergence period
Number %

Univoltine 953 97.6 2000. 6. 8-8. 2

Biennial 23 24 2001. 6. 20-7. 11

*Dead pine trees due to the infection of pine wood nematode were cut from
February to April, 2000 to make tree logs for the study of emergence peri-
od.
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Fig. 4. Daily (bars) and cumulative emergence (lines) of male and
female adults of M. alternatus.

(Makihara, 1988).
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Table 2. Date of emergence of M. alternatus adults in Jinju and accumulated total effect temperature (degree days, parentheses) based on

13.2°C threshold

v No. adults Month/day of adults emergence (total effect temperature)
car T
examined First 30% 50% 70% Last

1999 1,654 5/17 (146.6) 6/8 (280.2) 6/15 (353.3) 6/23 (422.9) 7/27 (780.0)
2000 1,088 5/17 (9.1) 6/13 (124.5) 6/19 (169.5) 6/26 (227.5) 7/26 (560.0)
2001 293 5/15(92.4) 5/29 (198.4) 6/4 (243.0) 6/10 (306.5) 7/9 (624.9)
2002 998 5/12 (90.1) 6/3 (227.8) 6/8 (283.2) 6/13 (328.5) 7/14 (598.1)
Average 4,033 5/15 (84.6) 6/5 (207.7) 6/11(262.3) 6/18 (321.4) 7/19 (640.8)
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