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Resourse available of small-sized Japanese black pine, Pinus thunbergii,
for reproduction of the Japanese pine sawyer, Monochamus alternatus
(Coleoptera: Cerambycidae)
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Summary

We studied the oviposition pattern and the population dynamics of the Japanese pine sawyer, Monochamus alternatus, on
young small-sized trees of Japanese black pine wilted in 2008 and 2009. The oviposition scars were concentrated at the lower
part of tree trunk, where the bark was thicker. Adult females laid eggs at about 50% (52.3% in 2008, 57.3% in 2009) of ovipo-
sition scars. Hatchability of deposited eggs was 88.9% in 2008 and 95.1% in 2009. The oviposition ratio and hatchability of
eggs in this study did not differ from those reported by mature large-sized pine trees. The mortality rate of larvae under bark
was 16.6% in 2008 and 48.8% in 2009. The mortality rate of the insect in the wood was 75.3% and 91.7% for the 2008 and
2009 population, respectively. The total mortality from hatch to adult emergence was 81.6% for the 2008 population and 95.7%
for the 2009 population, which was higher than those reported by mature large-sized pine trees. These results suggest that
young small-sized pine trees are less valuable for reproduction of the insect than mature large-sized pine trees. The situation
where the insect should utilize only small-sized pine trees for reproduction since 2006 might partly explain the sudden decline
in the number of the insect and the pine wilt disease in Sakurajima after 2010.
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IRE o720 20064E E TICBNTEHAT LT EE
A330cm, BFE20m T v LigZEn Loy o<y KiE
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JEVE B KA R R CUE, 19974 L VIR T
BEERM, 7 3IFV0LBRER v FavRERE
YF vy OREEYE, 7y o< YR EE I8 5 3%
MrEoRMELIT-oTE (HRS, 2002 HHRS
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BEAT— VR LIz, EIMTIAL, 20084 EAEFEARIC
DVTIE20094E 10 H TAILARE,  20094F BEANSEARIC DWW T
20104E9 H RIS TEHE L 720 KB DM NNDLGE A D & B
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BERREME) <@k (D >2em) 2
FEIWIRIL 2 B O S M THRIRT 5 720, ZhZFhO
20094EEERBE R i % 135, Wi, FEC3ES L, &
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ORI IR BEIMRNE X DITS MBEEE T, HEH
B A ONRBEEIVERERE OB NS R,
EIF—E DM (4~5cm) (UL 720

20094 FERNSEAR COREIMIRERIL, Bkt & oMICH
BERIEOMENA LN (r=0724, P <0.05). WEEE
R EE (D >2cm) & ORI S IEMHBEAE SN2, M
MEARIAEETIE ad o OFREERE : r=0.553,
BE (D>2m):r=0471, WITRLOEED P >0.05),
REIRIREE & R TAY, WS e, WERE (D >2em)
EOMICIIEBELMENAR SN2 h o7z GIBBRRIERE
r=0.199, FMIFEESE : r=0037, HEHEE (D >2cm):r
=-0.040, WITNOHAE D P >0.05) EIVEIL, 67.1%2°
BETERICER L, MEHECIZHE L OEIVEI RS h
72 (BE 1), Bl Ti329.4%, B L TIE3.5%78
RSN (F£-2), EINEEIL BB TE2091=
0.43/100cm® (0.37~1.76/100cm®), 8 & v & 25043 =
0.34/100cm’ (0~ 1.18/100cm”), ff ¥ L # 47017
0.32/100cm® (0~1.03/100cm’) C, Mw: RO EINEE L,
B e THOBE X ) FRIKLr o7 (F=9251, P
=0.0009, Scheffe iEIZ & 2L FmILE, LE#fxd#: P <

0.05, L#EBX T - P<0.01),

(2) H3x1) OEFEIRR

20084F BEANSEAR TIL, 4EBTos3E D BEINIE 2HERE S,
FDHHSBMTHEINENT Wz, TORE, EIIRIZ
53.3% (B ARHALTIZ50.6+17.3%, 0~100%) & HfiE &
N7z FEIRASHERR S 7252316 D FEINIR D88.9% (82.5+
27.4%, 0~100%) 2 & 7= %4651 THEAL DS HEFE & L7z
B AILB E BB O, 2h2h3ss8f Losfl T, 4
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1395.1% (95.6=4.0%, 91.2~100%), M FTHRTHIZ
48.8% (48.9%26.1%, 9.1~85.7% ), ML H1391.7%
(81.8%26.1%, 0~100% ), FILL=H1F95.9% (95.1*4.6%,
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TUBRETE ahols (£-3), T/, YHDOIETH
D) HLIFEZIKATO D DH28.6%, WETKBED S DN
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I B R R S, AEINEBEORmE & b
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PRIR I O i SR, FEINEBENR A Ro 2@ L
REIFIFIZ—EOMHE FsSem) X B EHELTVE, T
DX = X LDV, Anbutsu and Togashi (2000) 1,
3R ) BHUSEIR BB RN S Y o) —IROWE %
PRIC ST 0 DT, Moo x AR AU IR &S 5 2 &
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(2) DIX)DOEBERLEEREERE L TOERMN

AT, FEIIERIZ20084FEMIEAR TI1L52.3%, 20094F
BEMIEATIES73% THolzo INHOMHIE, KEATH
L 2% m (1989) D50.8%, 11 W (1983) D409~
86.1%, .k (1985) M33.7~724% & K& %X h -
7275, FEBE (1984) D62.6% & 1) MK <, Togashi (1990)
D34.1~41.0% & D RRLBEh o 720 20084E FEAFEAK & 2009
EEMEARICBIT 2L, TNEN88.9% L95.1% &
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D79.1~93.9%, 1EJE (1984) D95.6%, F I (1985) @
94.6~994% L FE L WEIE RN ol INHDOERDRD,
BAROY A X1, BRI EINRIZENT 2 2 &0
WHER, BEADTFTONLINORLIZHE L T eh ol
L5,

Lol oI A TIE, 20084F A A OB TR T E L
16.6%, MHMIELEIZT53%, HWIETHIE81.6% &%k -o7,
72, 20094F EEAGSEAR OB TAE L 1348.8%, MALLT
HIX91.7%, MIETLLHIZ95.9% TH o 720 20084F EEAHIEA
OB TITRIE, hE TRERTHRE SN TV ATE
(1983) »7.4~28.9%, FEMR (1984) ?28.0%, FH F (1985)
D1.9~21.1% L ITITZHE L2 o 7248, 20094E BERFEAR DR
TREHRIE, CHOLOMEX ) Eh o7 20084F EEAIEA &
20094F EERFEARIZ BT 2 MFELHIL, TR ENT53% &
91.7% TdH o770 REATOMHNETRIZ, H (1983)
#310.0~713%, TEH (1984) 2517.1%, H E (1985) #%
37.0~64.4% L HiE L TH Y, 20094F FEMFEAR TOEIE
NOOME L D & o 7ze BETHIZE L 721 10~20cm @
2wy CTOMEIE, 384~545%TH-o72 (EEBEREHR
WREAITE R, R38R o 20094 FERIER DM LTI,
YRPEEROReE % HD, RO TMAE, HFHETER
BDbDOAKI3E, WELERED D DOPH6ETH o7z
NoDOTERNS, 2000FEEMIERTIE, #IFVDEE
REBANDZEAD SWALE TIHE L2 E D b2 5,

MIETCHRIE, 20084F BEREIEAR TIE81.6%, 20094 FEAFE
KRTIX95.9% L B oz KEATIE, B - HH (1979)
1371%, Togashi (1990) 1365.2~85.3%, FEJE (1984) i
43%, FHE (1985) 1344~64%, i (1983) 1348~71%
EHELTWS, N5 M9 B, Togashi (1990) 1, 4
Wl & [k, FEINELE D L ACEMIL T B, B - A
(1979), #EJK (1984), I E (1985), ¥ (1983) i, B
PR S L ICRHE LTV AT, KL D I L
HlE, BHCTERIZLIVKLSEZ, TNHOHREPS, IME
ARTOEAT— I TORCFEIE, KEATHESILTNS

X, EERPHEARMTIESDEDH LD, AIFUD
BN SPUL - B F CORIETERIL, REARLD EL
ABEINDH Y, MMERDH I F ) OBGEEIRE L ToAll
flix, RERLVELLEZOND,

BIARDH A ZAVNEIWZ LI X BEMOERER, N
MR T EBICER T 2 L2 X BB ORNESOBIL
R ED, MNERTOEKBHEROFRDO—DL LTEL
N5, HHEOFEPNHSORALIE, FEINHEE O WG
THTHRIECEI R RAHMNSASNIZZ &R, JIIC
o, B R 0 S P A 25 AFL R B 1 T s <
olzl b BELRTE S, 7272, BETICIELZ
YR OBEEEF~OBB L2212k ), SAILRBH
OB THMNOEPFFEMIMET LW REEDBETE R
W

T/, B, MRICHT 2B RERATK & vk
BEARTIZ, HEA BN EHAOREIREAL D B
ALRTnI Ly, MERTOD IFY OFRTEORN
Lo TV BIREMNH 5. B (2008) 1, B4 HILD
W76 VHNTIE, KR - HR L D ITHHNO A TEEN
SR EFIRICKE I R wDs, B HE Y725 L
MO RU Lica s 2 &%, & (2007) i3,
HIFY OLRRLEIS0CTHIFE 2SI LIZ LD, 55TL
ETRETHETELEHEL TS,

SRIOHRAELZBELT, MERTDH, BEOLBKHYE
BTFEICHENT A 282X, &7 3IFVIIBHIETD
HZENWHLPI o7z LA L, B2 SPME - Bih %
TOMITRIE, KERHREL, MEROBIER L
L COMfEIFREAR L DKW EEZ Sz, S512, M
RTid, RERIZHAGRAFIH T 2 BRI D oo
DT, FEMUEDZ ) OBIEREI» R VPR Db, KB
KOIFEALEDHIEL TL F 57220065 I, H3IFY
BANERZFH L CERME L5259, 20X IR
Bl &, AIF)OMERKZEHEIHEI LTV Z LT
MEND, EB BETOAEFHY AICKRLZFET b
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