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ABSTRACT  Twenty 1m logs of Luchu pine (Pinus luchunesis Mayr) were sawed
and collected in Beitou, Taipei, Taiwan, in June 2000. Five second larval instars of pine
sawyer Monochamus alternatus Hope were implanted in each log. An additional 10 Im
logs were used as the experiment group to measure water content change in logs under
different treatments. The 20 logs were then divided into five groups of four and treated
as follows: (1) covered with plastic canvas; (2) covered with grass; (3) uncovered but
placed under shade; (4) exposed to sunlight; (5) placed in a growth chamber (as the
control group) where constant temperature and humidity were maintained. Groups 1 to 3
were placed in a secondary forest in Erziping, Yangmingshan National Park, while
Group 4 was placed in a nearby open space. All logs were collected eight months later
(in February 2001) to examine and inspect the implanted pine sawyers. The result
showed a significant difference among the five groups in terms of mortality (F = 3.199,
P = 0.044), with the uncovered (field control) group showing the highest mortality (50%)
followed by the group exposed to sunlight (30%). Average feeding (bark) area of the
uncovered group was the smallest (118.8 cm?), while the group exposed to sunlight had
the second smallest area (129.9 cm?), although the difference amongst these treatments
was not significant (ANOVA, F=0.878, P = 0.500). The total weight of excrement in the
uncovered group was the lowest (average 29.6g), while the group exposed to sunlight
was the second lowest (average 34.5g). The dry weight of larvae excrement, however,
was not significantly different among the four field groups (ANOVA, F = 1.180, P =
0.359). The average feeding area of the implanted larvae significantly correlated to the
total weight of excrement (r = 0.70, N = 20, P < 0.01). No significant correlation was
found between the number of the additional larvae and the mortality of the implanted
larvae (r = 0.154, N = 20, P = 0.516). The number of additional larvae found in the
group exposed to sunlight was significantly higher than that in other field groups (F <
0.001). Twenty percent (4/20) of the logs in the field was debarked, likely by the
Formosan red-bellied tree squirrel, but the percentage of debarked area among the four
field groups was not significantly different (F = 2.787, P = 0.086). Additional pine
sawyers were found in all four field groups, but the uncovered group and the number of
additional larvae was significantly different among the five groups (ANOVA, F =
10.477, P < 0.001). Based on the result of this experiment, leaving the infested pine logs
uncovered under the trees is enough to lower the survival rate and development of pine
sawyers in logs. There is no need to spray pesticide or cover logs with grass or plastic

canvas.

Keywords: Luchu pine (Pinus luchunesis), pine sawyer (Monochamus alternatus), larva,
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BRI AH B PR AR 4 ~
RAAEE -

o EAH R HHIRAH Y 22

= ARABER A4 a5 > B e B H
PABER A4 8 T HI & R DU R fE 4

(975 118.8 cm’ Byl - HIUAIRRELEY

1299 cm? (2% 2 6 4 1) > AW > B

Fe AR PR Y 22 A A B (ANOVA, F = 0.878,

P =0.500) - 4fj&EY4EEE S st AR A A
(F35E 29.6 9) - HALIRELHAY 34.5 g (=
2 FE5M) - EHEERE (R 208
6 M) AE L FEpE BRI Y 725 SR S (ANOVA,
F=1.180, P =0.359) -fH A4l gL EH
MR HAHEEE (R 2054 -5 AEEDN
FHRBEME (r=0.70,N =20, P <0.01) > 4hsafF

fil) tA#EERIAERAME (r=0.620, N =20, P =
0.004) -

=~ WMABERAIVEE C SECERRAER

F 1 (56 6 fif) BURVUTEEFSMEIEER T R
FAEARILNERIN A HTIE A4 0 SR
4HEEAN 6 & VERRARAHIN AN 1 & > BRIEAH N 0
41 & > HEHRESIN 048 - AER M
07 FEEHZE (ANOVA, F = 10477, P <
0.001) - ffie {72 5 X BEAk [ A IRIEAR - iy
APERAFHPE A S » fem N 25% » -F
A 11.9% (& 1 5 8 1) < i RA4F%HHE
BLEIE T RMEAHR R EZ (r=0.72, N =6,
P>0.05) -

U~ R e ERBERASEC R e

B 4R B AH 1 B AR O v S B ) 2
R B S > AR IRAEAE 75% (3/4) RFEAH
25% (L/4) HYEEAKE Kt - SR AST K7 EY ]
SRR (R 2 56 8 filf) BRI
(F 25 7 1) 19 15% - WERAG4H - SR
FORSH Rz R4 S 3 o A B P4 Y TR A AL R
Hi > A7 BEAE (ANOVA, F = 2.950, P <
0.055) - WE4HELEEFR4H (P =0.028) - BAVERE
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figH (P =0.028) HyZHIE - TN
HIRAER (R 1 55 9 BERAVHIEE
(3= 2055 8 1) HiEAHRA (r=0.79, N =16,
P <0.001) -

S

— BOREKR

BAR e/ KR D B 2 RS E
SrelfEr = BAE > EBE SN HRE
(R 3) - BAREKEMRIER A4 & 7E R
HIRBAIR AR > BEZRANEL - B ARHY S /KR E
FRBERAAVPHERFE] (Nakamura 1994) < ACEf
BB 7 A AR A RABE R A A 288 { B g R
HYERER - MEREAEIRATZERY £ HAY - HEA
HAFRT ©

=~ HFEEEE NIABE R AFATSEESE TR

KUY AE R - SREBLHAVIABER 42
PSR T R m (50%) -+ 2K R E 4H
(30%) » Hak =AHMABE R4 2 SR T RS A
10%% 15% [ (2RFE 1) -« oivssERER
MITAHM A BE Z 2 4 H LSD MESA1 -
TREELH P LR I AH f 22 B S0 BV
4H - FEAH R IR AR A R iR
BHYARBANAH ~ P R4 R IR i 2 A -
YARBARAH ~ 2 B4 R IRAHABE R A HIPE T %
AT (2 1) o HEHERBARAE R S SR By o
EHVEZ » AN RIS E R BORTEREE » P
DIRABERA-AE SR DL - T AR R 4H B IR
HN R MERVEREESE LK » T DAHSE T 3R
ERE o A IRIEAH EREE TN S TR
HAME R RS S LI EE RN N AV EE
4H > PR IR AHAAABE R AP SE T RANKIA R EE
W (EAAME ST Dl ER) > HIE
RERHE PRI - MEBINARENS »
IR LA SRER A IREER - B R R 5 Sh
RNEFEENMNT S ESE R AT R4
HERIIFET R > HEMHIHIFABE R A AU RE Y
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2% 1. 200047 & 2001 2 A » FAFERE TAYERERFS (Pinus luchunensis) ES/RKHHE A Z A
HRA4#H - #{ﬁiﬁ S FETE %ﬁfﬂifli%’l ~ IEEESSE TR - SFEAE ¢ Ejﬁ%ﬁ C BIMRT ;3
BBARAH  BEMBAR > BT #RERAH  RIMTAEE - BT 5 BBIEAE - FNE ¢ T IRRE |
Hiad - BENERNLEERERE -

FERA R Hril KA

=1 =23 N 22 (0, £

T4 1 5 4 20 0 0 0 5
2 5 5 0 0 0 0 5

3 5 4 20 6 6 0 11

4 5 5 0 0 0 0 5

WA 1 5 5 0 1 1 0 6
2 5 4 20 0 0 0 5

3 5 5 0 0 0 0 5

4 5 4 20 0 0 0 5

HiEE4H 1 5 1 80 0 0 0 5
2 5 2 60 0 0 0 5

3 5 3 40 0 0 0 5

4 5 4 20 0 0 0 5

IR 1 5 4 20 6 6 0 11
2 5 2 60 12 9 25.0 17

3 5 4 20 6 5 16.7 11

4 5 4 20 17 14 17.6 22

paEt 1 5 3 40 0 0 0 5
2 5 4 20 0 0 0 5

3 5 5 0 0 0 0 5

4 5 5 0 0 0 0 5

7 2. 20007 AE 2001‘§EE 2 A FAEEHE TAYERERFA (Pinus luchunensis) EZARHHFE A ZFA
PERAFHL Gt e 2 THif ~ 3% 8 8 DU RAet KR8 2 IR - SP Sidll - B BT - S
4 - mEVRBAL > BT BB - MIERIEZ > BN © IRE - BN TR
fedl - BENENEESR -

MEaEsE CPHINeE WEER CPYREEE BOREERE fPSEE  HPshE

BEOEE Ty mem) E@  E@  m2) @) (%)
FE4H 1 515 103.0 39.05 7.81 3,393 0 0
2 950 190.0 79.21 15.84 3,223 0 0
3 503 100.6 57.60 11.52 3,433 0 0
4 730 146.0 39.06 7.81 3,504 323 9.22
YAIEAR4H 1 785 157.0 51.20 10.24 3,302 0 0
2 637 127.4 33.11 6.62 3,143 0 0
3 913 182.6 36.06 7.21 3,566 0 0
4 656 131.2 44.29 8.86 3,398 0 0
HEa 1 423 84.6 13.72 2.74 2,986 0 0
2 494 98.8 25.58 5.12 3,875 0 0
3 985 137.0 25.08 5.02 3,396 0 0
4 775 155.0 53.86 10.77 3,259 0 0
IR IREAH 1 801 160.2 49.16 9.83 2,983 0 0
2 449 89.8 23.10 4.62 3,559 499 14.02
3 804 160.8 52.46 10.49 3,359 99 2.95
4 544 108.8 13.28 2.66 4,164 524 12.58
Eayict 1 790 158.0 41.88 8.38 2,569 0 0
2 663 132.6 31.79 6.36 2,851 0 0
3 755 151.0 43.53 8.71 3,167 0 0
4 930 186.0 63.89 12.78 3,631 0 0
= ~ AP R4 58 2 EUE BLHRE 4 ) FAEEHEMEN =2 FEE

MR a 2 YRR (% 205 (ANOVA, F =0.878, P =0.500) - “HYEJEH

3%
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B (% 2 % 6 ) eI =R
B (ANOVA, F=1.180, P =0.359) - {HiSF
B AL AR P DI ERAH AV I & E R A
& > BRIEAH R - HPVERERAHAVSE R
HRIBEAH K2 - NG IS W 4H B BRA T H B T T RE
SR T 2 IRV HURTES) - FIBEH > Ay
HHEEE (& 20 55 W) WLIRBRAHAR -

HRIBEAH K (K - S (EAERIPIE T IEmAHRYESE T
AR B - St rBUR - T ASIEAY
PR EEREEREEE (R 2% 45
M) MHEEEEE (r=0.70,N=20,P <0.01) - %j

2:55 46 1) tWABEAIMHRAME (r=0.620,N
=20,P =0.004) - AT EIREURIEEH
HPEE (GE/E) ERY—2E - W& a] DU
EahabR (BF) ARAVERE -

PO~ SEHEIABER RV E  SEER R AR
AUTFAE T Bt a TIPS B - R THIVUAE
B SR EL ARG AUIABER A BRI AR
& > A SEIUHRBER A GAE(L T ] BEAVAE A
YN - FEVUREEF SN T - (EEREEAIZ AT
FARVERBER A P EAHIE N 6 & - YHREATAH I
il & BREEHE BB > SEAEE 41 €& > [
HZAHA PO E AR A g R A - 1] IR
A T RE B BN BN A AR BB 5 (A B R A
Mgz ZE OPAVYIE (PINFEAEE2YE) - &
2R WA B R 2 B I B R [F] A B M =
8 st R EIRY RS RS R
ARIEABER M SR AE DN - > FeH Ay & Lot
B RA-H AE ATREAEE AP > AR AR
FEON - (B2 PARBATER & T DUHFE KA E DN > 3%
SHEAR T AIEEHE 1 &3 R 5 ARE R
BaEA R E WA R R EINE
TIREEF B YEIEAT - EUNN B © Esman (e > it
—H SR B E BRI I EEIR A
FEOPEIRERS - LA - TREGAHILA HTIEHIIRBER
A —(EESMTEIR - B2 A SRR
ISP EAH ~ EBATAHRBAE i > AR EIRS |
RAEEN - HARH I RIIIRR VA B E B
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SRESENHIIRRL - [ESHRET - &k - Fridinpt
RAFHPECREAR - FIHE 11.9% (2RE
105 8 1) ~ SEINEEMM EREAIREAR
B — R N B EEWRE N EE R RHEE A
AMEFERHHIRIFABE R AHIIEEE > SZIA "THE
SRBERAF EE DA ERET  HE T S FABE R AR
B EAEERE -

A~ R BRI R R 8

P41 B AH HY B A R B B IR R
TRz RS - ISR ATREESREIAER, (Callosciurus
erythraeus) Ut 57 (debarking) HYSESR - 5
E4H 4 IRER T 1 ARG R ] - BRI 4
FREZAR A 3 ARAH v » U A i
BB IR 15% (2 7R% 2> 678
fidl) - ZEREATAH - PRERAHAVR L RIER 2 -
ATCE Sl ~ SEIBARA - BRI A RTE AL
BERAS - JCLARREAH Ry > &t T BUREFST
FORPEYEORA B8 (R 10 25 9 i) ELETR
HyRTEmEfE (R 2> 565 8 fill) BIEHHR > (ALt
TREEAL BRI RITET K7 - 5 o] BE e Bl e e K2
HIRABER 455 - BOR T RIS & E S - #]
FEEYETRRA © A > IR A
(F 2% 8 fill) - FEHIRALESIIE (&R
1% 7 W) > BRBEIEARTHEVHR W&
RERMIBAES - HEEm(T > MR E-TRBER -
ARSI = Akt > 25 RA AT - THEE
FRAVBIRRRA (% EA BN EEABER A HE—
BANFIFR SR ERHTPRIRHRAN

SR AUTFEHIEE RBUT > £ IR A e 2
o RBHNKRASEC R RS - WEERD
(RS EAR) - BRI RS CRER
HREA - BURNIE WA B BRI
o ZAIM > ERIEAE T HE R A-AY S H Al TR
B2 S IR &S [ 2 R A2
BEREEDN » IS RAAIE R A S - AL
WRIE PR EL ] RE A B AABER A IR R 8 © K2
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