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Kishio Ocur and Kazumasa Karaciri : Mortality Factors in
Survival Curves of Monochamus alternatus Hore

(Coleoptera : Cerambycidae) Population on the Pine Dead Trees
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F A H &
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scolytus 1DV T O Beaver (196675 19672) OWIE, S. ventralis 12T O Berryman (1973%) O
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1. HEELEZ&S (Fig.

(1) RFFHEE

EMBEAIETIK S O 7 o<y OEERS (8l 10~1248) T, 1963~1964 FICEMFAEZTL,
S HICHBARZ R U THEMBOBRIETT - 72,

(2) BoONTEM

FIETHORDLE 7 v~ Y OIERS 2 it (No. 1, B 17~204F; No. 2, #H#h 18~224F) %3
Atie No. 1 BAEL L7 v =Y RICRA % BHRNICA % EERILER B2 DEBALTED, No. 2 i,
[RERDBADDIR CHFRR a0 v FWEAEL TN B, No. 1 » 513 1972~1975 4F1c, %72, No. 2 &b
13 1976 SRIC 2 NENAEERAR 2 Bk U CGREMEPEERILL 720

(3) mHAEM

LETEO/NEEDO S 7 v v vk (il 154 T, 19734FEC A0 OB oA LT3, 1974 4F
0AXKESTORBABR LN DT NELR USEME AT Lk,

VUblko (1)~(3) OREMIZ, BUTHOEEN 20k, HONBEORLICAET 54, ORI,
< VHEHOMBNES P OREL, BAEITHEMRE L TVEL2ATH %,

(4) WaERAENw

BHTEIE, HESRBMNEXIEOERMKAD, 1964FEICTH=Y, 70wy BERNENIEREVEL
TN oNIHIIT, 1973H A LWENEFR LTV 3, 1976 FFiCiE, 10 ARk D OEAIFE L
TV TLNERRE UREMEZRR Uiz, E7, 197741E, SBEEOHEOENBLUT VE
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Fig. 1 MBALRRE XURESE L
Locality of the study plots where the material trees
were collected or the bait-logs were established.

1: JRFHER, 2 HOANRAE, 3: EREMH, 4 #AHEEM,
5: AALTEEM, 6:FR « AF AN, 7 IEFEEM,
1 : Haikata, 2 : Uranouchi, 3: Ryu, 4 : Asakura, 5 : Kure,
6 : Hirao-Iwato, 7 : Hane study plot.
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DR BE DA EAT - 2o

(5) Atz

ERAR R LRI AN DAL T =, 7 n ey ORAET BEENS (Bl 25~5248) T, 1963~1964
FEZSRITE BE EHRAL B L TREMR ORI AIT - 12,

(6) SER, ‘A AH

BB, BFMEROEF OWEIEN R onish e Bl o< vilEEBREKT, 19634FI1C2
SAZTRELUTHEL

(7)) PIEIEH

C OB, BATICs - THESRE Ulhpick ¢ AT, ZRTHRONE 7 o <V BERS (8 15
~164E) 5, 1974 Fid No. 1 & 2, 1975 4FIicid No. 2 THABR 24 LIEMREBE L 72, No.

213, 1973 ICHIEMSER LT LB 2 L0 AT, 19744F, 1975 4RSS LTS

2. B E M o#

BEWRLAHERSTEHME LT, EAERS S, 0WAVAOIEREORKBEAZ, KA E%HOH
BERCHEANE UTI0K, SHCREIFHEER & LT 1972, 1973, 1976 4L1045 4 10~30 A{RMH L, AR
oD A 1L 0m KRN UCEBIEBRE DA E Lz (Table 1), 75k, —WOEKIC>
DT, BITHEBICHEZT 1o Tk, XBICHBR - BEMENL, ERLHBBOHMELEED
HEAT - - B HADOWERTHRE L,

Table 1. 8 # & & # & # ¥
Material trees and logs used in the study

, b ﬁw‘i COpE SN A A B
AR Dimension of trees used m ij\) No. scars per
oA Year No. 0.1 m? of bark | ff #®
j v e || AR iNVesti- surface
the | 4 | & posmEe FAH
Study plot trees 7‘1\\] (')M Aver- |Aver- ‘S&'ﬁ:gz lgaéed ¥ o sV Note
died | rees|, . age a8€ area of | 1 Ogm Mean |Standard
height | D.B.H. : error
b bark | long
m cm m?2 |
oW1 Uranouchil| 1972 12 8.26 1.4 20811 87D 13.2 1.94 | {REGIRAD
8 8. 87 11.0 | 2.1260 65 13.8 1.58
1973 13 9.05 11.6 1 2.2833 | 75 5.0 0.57 | ixfhgzD
10 8.90 12.7 | 2.3028 | 66 5.1 0.99
1974 10 8.62 12,83 | 2.2245 68 8.8 0. 83
1975 10 8.70 10,0 | 1.8769 71 7.1 0. 63
HDOWN2Z Uranouchi 2| 1976 30 6. 86 9.5 | 1.2695 173 12.7 0. 80 | BiGHED
12 6.32 8.1 11,1894 68 16. 1 1.43
N Ryu 1974 10 5,44 8.1 0.9051 48 12.9 1. 60
B & Asakura | 1976 11 7.73 10.2 | 1.5436 72 14.7 141 | R A
3 Bl Hane 1 1974 6 6. 57 10.2 | 1.3413 36 7.8 0.78 |
3 482 Hane 2 10 7.60 10.0 | 1.5786 53 4.1 0. 60 |
1975 10 6. 97 8.8 1 1.2986 63 13.5 1.65 |
&t Total 152 | 945

1) EENDHEFDO AN T X -7 37 Riglk< o
Scars on 37 logs of these materials were not counted.
2) Investigations took place successively with the lapse of the time.
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Table 2. 53 ¥ o© W # X
Trees studied at egg stage in 1972

PR e | A LICESD
R e Boow | memme |AEREE) box5-
72 AH e % A R Surface Developmental
No Physiological Height @ D.B.H. area of stage of M.
tree abnormality Fell on trunk aliern% tus at the
re was shown on (m) (cm) | (m?2) : -
i | | time of exam.
1 July 21 Aug. 8 9.25 ! 9.0 | 1.8338 | Egg
2 July 21 Aug. 8 8. 80 9.2 1.7983 Egg
3 July 14 Aug. 8 7.60 11.5 1.8532 Egg
5 i July 14 Aug. 29 8.20 11.4 1. 9486 Hatched larva

3. A & F &

(1) REHE

(1) bl

1963, 1964 4FiT, JRAFAM B KOAREM THEBAZERCERE L, Tih, ALREHEIWED
Bt LTIV, AFFAEMICEE L L SRETORWICHE L, ZhENPORE, TR
U2 DQERICDOWTHE L (Table 5),

S blz, 19724F, WOWMAN No. 1 T, fThikas (M, 19679) 1< X - TREARDFAIRIL
ZRETHLEDIE, K3~ 4RNROBTEARL HEMEE L (Table 2), ER»LBEOAEZFHEL
feth, TORWITHEZ LIOF W E L THRA A U,

(if)  YhhipieE

1963, 1964 4FICIK 7R, 1972, 1973, 1976 FEICiHOWNREM S LU0 1976, 1977 4 ICHIAHAH D
MABARIC DT, £ ENREREINCHE, ML, BB O HoBE, BTEERE XUFZDOERICDN
THELU,

(2) REpb#HoHEE

1963, 1964 4FDIK AN, 1972~1976 F0 O NFTEEM, 1974 O EREM I L0 1974, 1975 4F
OPRREMDOEREMEHCONT, BURBINRICHEE, EMETY, RENOLOEE, RS IT
ZOBERICOOTHE L7z,

I %R & ZEE

1. BABEICHVEMEORBE
HWOW, &, PROZEEM S 1972~1976 FICHM LR X 1.0m ORI KREREMEIE L, ERH»
BIUD m-m (Iwao, 1968%) DARD S & m=0.875+1. 649m, r1—0.856 75 7= (Fig. 2o
i, Iwao and Kuvo (196819) DIRE L/ BENSE (D) SEEAH (9) OBFER
J;(&+1

#4105

?==5
LD aAxRkpirE, BEEED=0.10DL%139=85.4, D=0.15 D& %13 4=38.0, D=0.2 D& &
g=21.4 £ -7,

AEODOEX 1.0m OAKICOOTOERIAHORER, 0. 15BiEOEABIC HY T L L85,
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Fro, AR, AR OV THEINRS
b & AR H Bk B & LA DB R D &
WA SR B8, s ® D g 0.1~
0.15 I3 »lce 1085, WM/ OREIDA
Wi, FAALE KOBIERIC OV CHERIC g9l
UTRte D, FARIEEH No. 1 @ 1974

AEDPFEIND A & ik kg s 0. 150 2 "

ETE T

30

WA (19739) 10k B &, AR 1)
DRELOHETIE D £ 0.1~0.2 & &5 B ’
W5 EBATOBD, ATOTIHE
CAMG, CORBPDREEIELTHT o 5 . .
A -THELEIRNEDEE PN S, "
o BRI IREMH OIS | Fig. 2 B mom B

= m-m 1"ela‘tionshm of scars by the sawyer.
AR, = vHOZEAH R nd) o i
AR, ~vROFLL (Rdhd) o1 BEI2 9=0.2 @ critical line (Kuwo, 197229))

BT, EAEMEHC O T REA I B~ E R The broken hne shows a critical line of §=0.2

(Kuwo, 1972).
DFEA CNEIED, 19668) Th o7, &

NoOFHEARICE, AMDEPICENIBIIZY SRy OB, e F e T M3 F SR, d, B
BciZ 4 a a7 4 2 VB ON LD, AEORHANTOLBEEIZ Y 582 U EO— 5+
AraFsA4A nvORLNLHNIICHIc - T b,

ANRR(1975%7) bR LT A KD, = v HIOEADIIEHERG IR 50D, Ld, BHK,
BE, MOMCE2ERENRE DD TRED, O LD AT D SIED w0 AN T A8, K
HEAFE 2 ORIDIRBHC O TRIM 3 208 05H 5 UIHE, 1975%80), Lichs - T, % @ HEiAL U728
AR R LI~ & Th 205, ZOHEDBRH S BTSN TOEBODT, e 7 - Tl
T5CERL I ADBATOREOMER, 703, FEHALE T2 )08, BRI s TROTHE

ThiHEBONIDT, L ULTZOHEERMOI, Fiz, WEDHNNC L » T, 2, #HESs s X
DEX0.56m, 1.0m O REHA L LcBEbH 0,

3. EEEEROGH
Varrey and Gravbweir (196052) D+ — « 7 5 7 2 =Mk IC K - T AW L ENOMITETT > 720 F

bhbh, BREAT —SOMAEE Ny, Ny - y Np B, R 7 — Diextd b PHEEARE O
i

Ny Ny Ny oo Nyp-y

N, N, N Ny

% s CE RO ks &
log Ni—log Np=(log Ni—log Ny)+ (log Ny—log N3)
+ oA (log Ny —log Ny)

E18h, T, log Ny—log Np=K, log N;—log Nyy=k; (727201, i=1, 2, - , n—1) &< &
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Fig. 3 Variey-GraowerL O 7 5 7l X %
EEHEERSHT
i{u-z Factor analysis by the VarLev-GrabpwerL
X gt L graph method.
g
g CEENE AR, Bo.: AL, P.oc.: @EdhE,
F %ﬁ&L k1 BB DO FATT O
T, ka: 7”7\b>bﬁﬁ?ﬁjjﬂ‘if@§€f_. kg @ HEEL
K2 B oIEE TORLE, LiED O I E TORE,
h!%%#%ﬁ%%ﬁif@%t,K=h+h+h
0 +hyt ks o BEIR AR O R B F T ORI,
%] E. s, Bo., P.c., and F. denote scars, bored hole,
o 0__‘/"\v/’—*“'_°\.k3 larvae in pupal cell, and adults emerged, re-
spectively. ki, ko, ks, ks, ks, and K denote
o.4r mortality at the stage of egg and immature
[ —t——e k4 larvae, mature larvae, mature larvae in the
04 pupal cell, pupae, adults in wood, and the
k5 whole stage, respectively.

ff

Uranouchi Ryu Hane
e 1 2 2

72 713”;4{‘:72“;%]0?, 614 75
K=Fithgt o tlpe
ERTCEDTED, TbH, KRERMSLH OEFEROPRONH, k3 i 25 i+l DRXF—YD
HOEFROPBDORAMTH 2

VarLey-Gravweitr @77 7HEIC K - C, HON, T, PIROFHEM > 5 1972~1975 FICHILL 77
BEARICOVT, BEMT & OWMBEMRND K, b~k TTO R OEARD S E Fig. 3IRTELBDTH
bo 138, BWEMCE Y 2 RHEED m? M2 OFBE CIE) bREHCHITR Uiz,

COMEHDE, ky~ks DI, T7205, WREE-THLOHTI, R Bk, £) ickbzhid
EEFH LIV, FAZTTORE by, X SICHEERIEL L TO ks ORBVERLSHEDTTH L)
HOMAEATES T TORTIRBIET K L33 FTNRENLLTED, FHFEBERNEIHEIINE, 1k,
TR - BES, SN T 1974 10 2 SARZAO®, $i, 1975 FICZEERIOBE it 20 TR
BROFETEITL, AUESSHEZETOLI0T, ABOLHEBERIT, BRESENDSEHE2D Th
SYRPBIFEEIEA T TORT EATHENTNSDEEbN S,

S50, Varesy and Grapwsil (19685%) OFEIC LD, ZFEHO FHBEC L OABEO m?2 ¥z
DOFE CIH0) 18T 5 ks T TOMEDBERE Fig. 4 1R LI, 22U, ki & ki ZEEIIDSBE,

2 RZEASL, ks IZWHZE, Ay 1248, & WERHOK 4 DEE GO KL TE-TH S

CNIEZE, ERLBBORBICHU kb & ks, 05, REPBEIALEE DD Th Sl
WEAIEL ETORTIE, FBEICKET IRBOERSHOTOS Z EERLTOT, HREE b O
POLTEEZHTHENTH S EUbN G, RO FEIC KT S ks HORBOBE HT 5 by TTO
B, §75bhb, WRMBEEL(E - Th OREMBLL T 2 F TORTICDON T, BRI L -» THEEICRE
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Fig. 4 & Ofif & HEED K
Relationships between kA-values
and densities.

BB ORBATO m2 M7 ) OB TRT .
172U, ky & ki WEEINDSER, ke 3%
AL, kg 13U, kg 120E, ks (ZEREROFH

ETHB, EREROEERD BEICLD
HERSODH (P<0.000) HRHREE T

ALt

ki, ki+e, ka, k3, k4, and ks show the
number of scars, bored holes, pupal
cells, pupae, and adults per m?2 of bark
surface in log-scale, respectively. b
shows a slope of regression line,

ket i 1974 Ryu 1974

ki+z

” 0 L
g 2
=
s k2
¥ o.3f o0
e @
e ®e on
L ]
0 . i
ks
0.2

s &
&
=$ =
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4

0.2
hd b=-0.096
0

1 2

B (B Log density per m



— 132 — MRERBOETIME 3035

k 1 PHR(2)1975 Hane(2)1975

k1 U2 1974 Hanei2)1974

X1 FIH(1)1974  Hane(1)1974

0.5 e
b=0.204_¢
’. 2 . ki+z
e K as o .
o 1 1 7)
k 1+i2 it
ki+z ® -
0.5 3
b=0.2420@ =
8y © i
e @ >
o I 1
K
» ke
0.2

#% (HEL) Log density per m

1 (180 Log density per m W (M%) Log density per m'

Fig. 4 (—-3%) (Continued)

TAHBEOER (DN 197340 ks, 3 No. 1 1974 4D ky, R No. 2 1974 4D ke), Fiz, HE
ICHikAE 2 BIBOBER (HON 1975550 ks, 7 1974 D ks) DEOTO S HEb RO oML, (8]
JHERE b DED O ICE ERFHTEN TN EEbN S,

Pk, ZHERIC>OT Vareey and Grapwere O FHEIC & - T ##&H, HHBE, FAERCOVTE
W, BEtE LC& 7, 2ORE, KEPENPLBE DT THOYRMMICEAT LA, Eicid, YR
PHBEZNES T HETORTR, FEICKELICBROERBEOTHE T EBN LTSN, TOE
Wiz, ZHTFEREATIODOTREOAEEDN S,

4 BERTF—-VOEHLER
(1) i
WHOWTE LTI, WSROI DITHEE U - el (BI»AH) ofmcizBe 2072y (%
i, BIVEANBIEICE S ALK THEWAET - THRY (RIBAAE) bondb s, 2, Ho
FECERE LT, =0 HA oM Uie Jrfilid s, 196420) b 4 7 VIC K BHiamIiEd, ST
BAGERZ 292 b0, MANILT 5@, Gl < 20 5 HalE %I A BKELL L THTT 2 b
D, BIUMLDOMEE (R, FAERE) ICX AR EPBEI N,

K ABEHTD 1963, 1964 EOMETIE, IWOWTR, IWOSBAIERE Y 2 b0 L FORALT 5
bOBLURIPPHUNE LR EDTH 7o, HONMHTHTO 19724 0WATIE, WILERERET 5
BES L BldH 72723 T, 3T~ T Table 3 [CRT EBOMINRAIE A T VICLLPORBTH
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Table 3. 59 M o %0 0 & A (1972)
Mortalities in egg stage (1972)

e e
No. scars  without eggs umber Of €88s larvae hatched Hatch— Mor-
tree Total iper m2 Total | Rate TOtdl ‘per m2 | Total per mZ ratiang g;lity*
1 266 145.1 i 98 36,8 | 168 91.6 82 44.7 48, 8 51.2
2 159 88. 4 i 55 34,6 1 7 104 57.8 95 52.8 91.4 8.6
3 250 134.9 1 76 30. 4 174 93.3 160 86.3 92.5 7.5
5 201 103. 2 ; 76 37.8 125 61,2 73 37.5 58. 4 41,6
% Total 876 } 305 — 410

#* FEULTe AT VICKBHA Predation by mainly Monomorium nipponense.

7o SV DITERICOWTLIRIRNL & Hied %,

(1) JUEBE 2 A1

BEIRIN B2 DT o 120 TREINATT » TOIZD IS BRI, TN TOWART B o/, 197248
DFONFAEHOREA DB, I8 A HRO BT EE BN > 2 B D 30. 4~37.8% 1 b L7z (Table 3),

C OB LB, EEIINCE Y 2 OFBRIC R 2 b Db Bk L Do, BTG (B3
1.0m OIAK, 0.1m?) M7 QEISAUDOEE & MNP SR KA WfcbhH, Fig. 5 Oy
K ot I ABROEES 0.1m2 Y720 10 LI F OB TR, ML ABOEAZ 0~75.0
EEFHORE T THUE, — TR, ENLABRODENC ERERNCTE LSBOER (eEid
Host D&M E) EBELULTOAUREARLTED, h, SEBLonid, EHEETI X ENT
BHEEDOSH L EEIRLTOLEHICHDIND . #MITHAHMOHBED 0.1m? 472D 10 2LED, KX
(TS TR MEIN D B RO RIS 1131E 20~50% OWiBICH D, ULhrd, FHEIN»AMOBENSEMLT
LIS POBAIINER LTI, LA, —EDMAERLTNS EWVZ 5,

%72, 0.1m2 Y700 OERNLANE (X) ECEREHEOMER (T CTRENED (Y, W0
DOBEE sk 5 & Fig. 6 1289 &k, log Y=1.066 log X—0.277, 72=0.941 73D, ZDORDIL

o

%
100(

0
i
wﬁl
w T @
= L]
£ B
i,
o, ®
i7" 50l o % °
@ B ®
B g ® ® ®
2 © o o e ®
= ® ® ® ® ®
& ° .

® ®

0 Lo-eo—a .
10 30 40

Fig. 5 ;f?UJfJAr/}JTJTU) TR & M D AR
Relationship between densities of scars and rates of
the empty scars (scars without eggs).
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100
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g Ewopo,
0.1 ERR
I g Sopes=, ;
&5 g e,
C; /)T ® . 8 o °
; i’ ;2 #* .. ° ® a
& "
& 'F;i o o
£ﬁ1 o . )
o 50 100
AEBR AREOWRE (0. Imds 22 0) )
No. scars per 0.1m
Fig. 7 BEOELHI, BEIIAHO
B &I B R
: L Relationship between number
1 70 100 . K
I 2 M0 I e ) KEECHE Y ) of scars per 0.1m? of bar
No. scars per 0.1m in log-scale surface and the empty scars.
L . . B 5 (0.5~1.1cm), [] #EM (0.4
. 2 ] PR SR ) g -
| Fig. 6 BN BFH 2 IR cm D), WA BRIDER.
Relationship between number of scars per Thick (B, 0.5~1.1 cm in thickness) and
0.1 m? of bark surface and that of eggs. thin ([, less than 0.4 cm) bark logs.
T, §bDb, CCTRENLABBERER b B 1LIGEL, T, WERK 72 EL, BELALEE

KBRS CAELTHE VA2 (B - K, 1978%), co &3, BNERED - & /NEL, BL
0.25m OIAKT 0.01m? K& T, EWIAME (XD & BN (Y, WEE0 OB HELTS,
log Y=0.992 log X—0.181, #2=0.806 &750, [ LMEMERL:,

HEDEINCE S HEEIINL, S EOFEBFSOWE rilizl, 19642) KX 2L, MEDESICE-Th
BITDD, REKT~80THRENEN, T OMOKHRMOFEIC K 5 BEINEEBTIN SO H & IC
ZBZTOVHOTEIEOAEEZL N, ULOBRP OO EETET A EETENRIN, 115,
ANBR(197527) 1k, ABEOBKE EHHICET 2RO T, BEIC M ANLE K3 #HHIE 10cm X 10
cm BETHZ EBTNED, AEOFAETE, COCLEEIDLERTEND, 7,

R DE & S I AMEROEGEE, 197746 4 20 0~8 A 25 A ORI, HAOEETHI IR K
BAREX05mM Q7 avYDAIKREFAOTHELKRIE Fig. T0EB0TH2, COM»S, &
DA BRI O Z K (BB THE) TREE-TO AR, BMEOESICIHICBERIIEEZST
Bho 1t L, COHETIE, BWEOEINLIm 2 #HT SO ODOTRBEIDVLIIENTEREL-

Fo

o

(i) &

EAT VICKAMOMER, SIS (I3, 19642) Lick 5, ABOENEZELAAL
G SEA LTI hi 555, 197240 A T3, Table 3 O E BUMEKIC K - T 7.5% 5 51.2%
T, $i, 1977 FOUEHEMTORRTIE, FEN46.6% ERxM/NT Y FhBH 60T,

1972 EDIFOFTHERIZ, BEAEBeATIIEEEZEDTH 72, 0E, PORTESe AT Y

LRHARIFEITNG, POREEMHEEROMFKIE Fig. 8 DEBY EILL, TEhL, AT YK
S AHIEHED, Hok No.l & 5) IKPPEEICRF LICERBED SN LIcAIZEA, &
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A7) ERHEAR O OIRAE & b B oo
BH B EST, WREHECHTE L
TEIIE A SHLIT0, ®

F7, 0.1m? %7 OERK (X) E o ° e o
E b (Y, TR OB, £, s0f o e
WADZA No.1 & 5) Th log ¥ e’ .
=0.849 log X — 0.113, 72=0. 944, ©
MEOLEA No.2 & 3) T log . B ,
Y=1.009 log X—0.048, 72=0.988, o " o oy 30
£K T log Y=0.915 log X—0. 078, Fig. 8 BNOEE & :‘;";"/" Ik 2 AR
72=(.934 &7t (Fig. 9), o84 Relationship between number of eggs per

0.1 m? of bark surface and rates of preda-

DI & 5LT HHD X T Y Offif tion by Monomorium nipponense.

WX B, WORE & MaRoE HEREEEDE A No. 1, 5), HAREEDEN
S . . K (No. 2, 3),
% (Fig. 8) XA, MEOLZ L KIC Black circles show the date obtained from the

trees on which the ant populated in high
density, and white ones from the trees the ant

DB EEICARTE LIBT3 S 5

B, &bk LTORT R HEICBIRE scarcely populated.
R -TRBEENZ 5, b=0.915 o®
EATVREDF, 5k BAOT 3 TR
BXOHOUMOR S TEEET 5 f?; o "
(57, 1920475 [AA, 1953%) = 1n S o e
PTG, g7, < VHICHELT 3 Rz
WET T T LV EDORADDIY ; :) ¢
B BT VIEEbICRE EERE 2 1) e
LTe 2 MAMENO s n v vikT, 50 .
1977 42 8 AR, # @ L (RsEH o
25 HOE S 2RBELTORT
) O WA 1T 7 $55 % Table 4 . 1
[l 10

WiR LTz CORRALNELDIC, BEINEC(O. Tnv7e ), MECEDE )

No. of eggs per 0.1m in log-scale
B AT ) ORLNFKIREITIC K 53 _ o
) PRSI AR 5% Fig. 9 B B0 M & 5 Mk 9 AU

TVFEBRKEL, ¥, TOHHEDIR Relationship between number of eggs and
fE b LT B A D (B that of hatched larvae.

HHCDWTRBIEHREDTIE) . 4 T VICK2IOHARIIE, AT VOFRBELTCOHLZABEEARENLD,
AREDEWPTON BB - TIHOFEBTHON LD TRV EEDILS,

i) = o fh

1963, 1964 4EDFHA (Table 5) 122W0T, m? Y2 U DPEINKE T ROBHRE A S &, BT
BERIC 0 (Fig. 10), 0T HELSWHEOMICE 2 OFIIAT O HHEFBEESED 55
TbhL, POHENE L EMTEGIEINT 205, WUREHEEIAST S L, PETREORPD
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Table 4. 7 ) oo R &5 h o @
Trees on which ants were found

| : : oo 7 Y
X COEE L 3 4 7Y Monomorium nipponense Other formicidae
\ ‘ A" e Y 2 NI
Block No. tested | No. trees observed # = % No. trees observed
1 94 ‘ 471) - 4:73 ‘ 10
2 1249 239 18.5 12
3 f 176 | 8 4.5 | 2
j {
% Total { 394 ‘ 35 8.9 24
D #iEAk2A%EAatr. Two out of these were dead. a
2) FiBAK4E% 4%, Four out of these were dead.
3) MRA3A%4{, Three out of these were dead.
Table 5. 99 ] o % B & % U % (1963~1964)
Density of egg and the mortality (1963~1964)
HAEBR &S Nuo * umber of dea 5,
Place where the materials ‘i,m,b_er Of, eggs __eggs . .
were sampled 1 Total ‘ per m? Total ‘ per m?2 Mortality
KM EA 1  Haikata No. 1 143 1 414 58 16.7 40.6
” 2 ” 2 322 | —_ 33 — 10. 2
” 3 ” 3 153 — 64 — 41,8
” 4 ” 4 63 74,9 22 26,2 34,9
” 5 ” 5 51 184.9 17 62.9 33.3
” 6 ” 6 5 4,3 3 2.6 60. 0
” 7 ” 7 86 35. 4 12 4,9 14.0
7 8 4 8 17 9.0 | 8 4.2 47.1
p 9 P 9 31 16.2 | 10 5.2 32.3
7 10 ” 10 38 22.0 17 9.8 44,7
3 15 Average ‘ | : 26. 8
A ALK Bk Kure No. 1 tree ! 218 29.6 72 9.8 33.0
AR Z &K Kure bait log 73 — 21 — 28.8
ERZ SK Hirao bait log | 57 — 27 — 47, 4
W7 Z 8 K Iwato bait log | 14 — 5 — 35.7

2L
Ly
A,
R
ESN)
z .
Iy Fig. 10 EEIRREZETH
£ Relationship between number of

eggs and that of the dead indi-
viduals.

1 2 3
FEAEE (1.0m 720, K
Log no.of eggs per 1.0m
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WAL, ZOREMEEBZLPEATIERNSLLND

PILE, MO EAECHIC DN TESR LT E D, W (FRRBER»HH) OBEEIFHOCHD
BEA D&, —BINCREEICEE LIOEBORTE, 5D LAV, L, HENEOES
i, FEHOET L TO AL X 2EGIC KO AT S ZEINBUNEFL LB, nsiE20T
13, BITHENB LT 5,

(2)  YhRImpips

LI OB OWT, WAREOSA, EIRAAPNCH UTHHE 551320 I OIETIEHET
Tl kB Y, —IRLAIC I B ERDOTNE O A TRLRBEICHRT OB, T, X TID

FHBROEHNRTODBEICKE U BRI 25 5508, —RINICA T, RO A A DT
53 0T A ETOWRTIE, BEIEBRE O s TOWACZ ENPELMICENTZDT, HRIPIFOZEEIC
DT ORI, FEINMABTS LTT- T S LTHEBRON 0L EDN S,

— MY FETRE T A5 (F2 4 2 VD B, BAA~OFERTEY, RFEFEENOHEED
%%ﬁﬁ?%ﬁ%%@ﬁﬁ@ﬁ¢wEC5(£ﬁ,wQW;MH-mﬁ,mww;mm~$%,wmw;
Breaver, 1974%; 4, 197594), KEOBAS, + 74 svBEEkCEEANDFLERTETS, &
INERRRERRICE O NS (AR, 196637 19679 ; FF » #iA, 197019) OT, EINCHE L&
TAIRIERIC 2  QEMAMD D0 5N TS CREAT m? %70 D 412.2, BT 1.0m O AT
0.1m? 2720 67.9) 7%, EEEMMEON TS0 RIUCE > THINT 28EBR SN TL 5 CREAL
T1m? %720 62.4, £X 1.0m OILKT 0.1m? ¥/ H) 10. 1),

PEIRIN A1 & B R D B O BME CRIAD 3w ¥ 2 F » 7 hifgic Plclid & 5T (Fig. 1D
DT, FRARDBENLLBEST ThORRT 23 ToMIC, EeEMED AN E L TENBFMNAR
> THAbDERDND, B, ANOREMESEICHE T, BOICEKBLET, —BERRHD
WNIAEOMEE v 5+ v BEEOMT, EANMAED S » THEEESSED b, 1ARDK
ORTHIEN, AEOBEKBERICS UTEBE52 5 ERBVEITH 10, YT, SRiliEo

v

e .

L& 80

©

S

<&

T

5

« -

R @

4

; i 40 ® ® L

- ) L4 ®

w

8 s ® ®

T - ® o

o o A ® °

%f:‘ ® 0% o ° o L
al) 20 ee (Y e ® ®
3 o® ® ® ® ° [} °

E] op ® ® ® °

= e e ® ® ° e o

N ® "0 ® *

3

. Y Y ® ® ° ® °

g O 1 1 A A S SR W
E o] 50 100 180 200 230 410
= I B B A A RO FIE RBAL O m 72 1) ) 260

Mean number of scars per 1 m'of bark surface per tree
Fig. 11 BES A IFORFE LA (B o%E CREAD

Relationship between density of scars and that of adult emerged.
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1001
o
o
a a @ o
% ° e
©50Fo0 o °
# ° O s °
o
o N ° 4 o
A A
B
- L]
L]
O ‘wopugp-t * ' *
20 40
BN (2100 ALK, 0.1m %7 0) )
No. eggs per 0.1nr
Fig. 12 JPOHE & 55, W

BEICIDHWTEHR
Relationship between density
of eggs and mortality by
competition, predation and
diseases.

@ No.1, B No. 2, A No.3, HiZ
B, ARWR, FRo

Round, square and triangle dots
denote No. 1, No. 2 and No. 3 tree,
respectively., Black ones of these
dots show the mortalities by compe-
tition, and white ones by preda-
tion and diseases.

mx - Sl s D) mE S BN

No. survivors per 0.10% in log-scale

o

[+]

o
¥

o
[*]

ERBISTME #3035

L L
0.5 1.0

L
5.0

L L
100 500

SRR 1 K72 ), xigHEY)
No. hatched larvae per 0.1m in log-scale

Fig. 13 5 LihBROBE LBNEES
Relationship between density of hatched larvae
and that of survivors.
@ No. 1, £=0.936, »2=0.663 ; O No. 2, b=0.950, %=
0.993; & No. 3, b=0.824, r2=0.954 ; Total b=0. 860,

72=0.935, [E}RIZ Total THi . Regression line was
obtained from all point,

Table 6. % iz Bl 7=
Mortalities of M. alternatus at the stages before
[ . i FEAZTTORT
E | a5 e ke = I o BB EAY:
s e W . 4 el = | ERE AR B Death before
oA o r No. scars larval boring
Study plot & Year Period of R'NO. trees 5 [m2 %470 e %
investig. investig. | g No. *
o o - | Total | per ma [No-dead | Rate |
; : & | |
W oo | Before hibernation 6 1,117 98. 1 819 73.32
Uranouchi 1 W& %
(1972) After hib. 5 - | - - -
e B
owm x| . |
” ” ‘ “Before hib. (‘ 5 276 37.8 110 ‘ 39, 86
(1973) @In %ib. rh 1 5 369 46.3 170 | 46.07 |
|
. o - S i .
W oo W o2 Before hib. ‘ 10 1,602 135. 2 1,076 67.17 |
7 £ %
Uranouchi 2 e il 10 1,536 123.1 1,007 | 65.56
W~ B .
(1976) Pupa-Adult 10 1,495 108. 6 959 64.15 |
| | T e |
g . Cwm & | | | |
] =3 | Before hib, | 5 1,277 151.0 { 1,055 82. 62
Asakura ‘ ﬂ%ﬁ&fte; hibf.ﬁ 3 642 158. 1 565 88. 01
o~ B Ao Eor 5
(1976) | Pupa-Adult 3 636 142.5 525 82. 55
S 1 ) | - I
] l 62 8,950 . 109.5 70. 23
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) &2 DBERIC O TR,

(1) YRS HEAT 5 AETOHL

HEWAT, 1977 EABREICL > THoHM1I2A WNo.1 & 2) 2H2ARST No. 3, o
K& SEDOHEE) BRBBOTET, BEMBESED - b, PORE S Bs (EasMonls, ik
V), INOMASIC X A CROE K Fig. 12, F7, MLUROHE & HER G TOEFEROTE (1
WD OB, vRDDL, COMOET (HEAe%MomE, KAa) 1 Fig. 13DEkDTH S, 65,
No. 1 138 A FAHH4E, YUl m? %7- 1 183.9, No. 2 138 A FHFHA, REE m? %4 21.2,
No. 3139 A FEAE, SHREE m?2 Y4700 77.0 TH 70 ZOMNLS, FOEBHTHETELESL

5k
™| 4 %
¥
§ kg : 7 GG e
v [a * Fig. 14 ¢ FIROEIELL
Som Change in width of headcapsule of M.
S ° alternatus larvae with the lapse of time.
g““" o r HeDIT A, F*%}i SEHEME, AR BT O KRR
= - 13 95% EHXIE, ERMOR LR,
11! 193 E Horizontal bars show the mean width. Verti-
b e TR 1 . cal thin and thick bars show ranges and
30 50 70 8 9 11 12 95% confidence limits, respectively.
5 M Wtos e R H 2 MaLA
= 1 Days after the physiological Month
abnormality of tree was noticed
D b s
and after the beginning of larval boring
e - = A th 41— c e e ae R
£ A A AL W E L f % T
No. bores larval boring Mortality factors
Wt % N -
u Nof 0 & % Nf pa—lgjd— jmeo.ﬁ wOR Al %

15 ?tjll per m? No. death| Rate sitised preyed Dlserzased/ Total 1 Raté )
298 26.2 33 11.07 | | 6 6 2.01
106 43.0 72 17.73 | 24 | 24 5.91
166 22.7 11 6.63 | 1 6 7 4,22
199 25.0 23 11.56 | 3 3 6 3.02

— T - \ T T
526 44,4 95 18.06 | 4 18 22 4.18
529 42, 4 104 19. 66 | 2 \ 2 17 21 3,97
536 38,9 185 | 34.51 | 9 43 52 9.70
_ _ | _ - _
I 1 |
222 26. 3 43 19,37 | 1 8 9 4,05
77 19.0 4 519 | . 12 13 16. 88
111 24.9 46 41,44 | [ 15 16 14,41
“ ! ‘ | I N _
‘ ; i i
3,070 ; 33.7 | 616 20, 07 6 | 18 152 176 ] 5.73
b | i N S




Table 7. =z 7 — ¥ Bl © % 10 =
Mortalities by the stage of M. alternatus
| | 3 - - . P
m & ol Ewe sl |FAEC zm A L FATLICH O BmECToRmT X
e (’H_r) HEAR No. scars M@r%\}i‘i% No. bores 9 4 HfF# Mortalities by the time of emergence from wood
= MO 1ties
| | Rates of T
. No. trees | w | by the i o 4 _ . I -
Stugy plot ) o ‘ i I m? gﬁf;zb) beginning big m2 gns:z@ S}Elol’\;lo\gis %Boi\inz? Iikfr%é}é %n ] DA &
investig. X i of i
(Year) g Tota per m' :ofb é?irr;igl Total per m? | o por es| larvae |pupal cell Pupae Adult i Total
Ure‘(r;g‘;g“ . 8 2,118 129, 4 74,22 546 33.4 57.51 | 30.40 2.20 1.10 8.79 42,49
— ‘ (1973) 10 793 47,2 68.98 246 14,6 86. 59 } 8.94 0. 41 0. 81 3.25 13.41
WO s '
‘ (1974) 10 1,438 | 85.7 67.73 464 27.6 47,20 39. 66 8. 62 1.29 3.23 52.80
(1975) 10 1,130 70.3 71. 24 325 20.2 64.92 28.92 4.62 0.31 1.23 | 35.08
|
T i
Sy A Uranouchi 2 5 n . | ‘
HDOWN 2 (1976) 12 2,282 169, 3 78,83 ‘ 483 35.8 42,44 | 42,86 1.86 1. 66 11.18 57.56
- _ L | | R _
Ryu “ " ) R . = . - o ar
5 (1974) | 10 1,171 133.6 70. 28 348 39,7 57.18 32.76 6.61 1.15 2.30 42,82
O 2%?2)1 | 6 591 78.7 53.47 | 275 36.6 62.18 22.18 8.73 1.82 5.09 37.82
H 2 ( Z' T T
(1%1;3) 10 499 41,1 | 5411 | 229 18.9 71.18 12.23 10. 04 2,62 3.93 28.82
B o2 ’ | ‘
(1975) 10 1,709 136.0 | 66. 35 575 45.7 66, 65 21,57 4.52 1.39 4,87 32.35
T — — ;A _— B O — ‘ ,,,,,, — “  —
. I ; %
2t Total 86 | 11,781 974 | 70.24 | 3,49 2.0 | Q779" 264 4,95 1,32 5.39 | 40,30
| 1 N B o

5 () RESSBEICHT 5K,

Rate to total no. scars.
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[FERARE L DS LiCiindy, MO &Fhs &b MUERNE SR D ERARE SO O 1 J0/HSLI
D, HAZRONE, HEVEELE U THNESHPERICKET 28BICE - TR - TVWE &R %,

AFEOHEAFLOBET SO B L EIE, #20cm PETHS CRK, 19752) EbhTHW50T,
BOHEOSE, YIMOBEMTRMTOHSAII DITHAIC K TR R, 0k, TOHEFICLS
FEoid, Yo%, SEOSE (Fig. 14) ShoaT, BBEHbOEEbN s, T/, HOWHE
o> 1972, 1973 4F GEEES « Firlid, 1974%), 1976 4Ed K OWHATHEM O 1976, 1977 SEDOMEA T DR
AT ON Y HOBURORIEE(IL Fig. 4 D -0 TH L2, O L, WHPOBRBICENTE
EDBITONIT EDDDBDIN D,

Monochamus BDHANIT DO TIE Fieks (19589), Sorer and Ouson (1963%) 23, AFICDNTH
B EIE (1974%), JNE (1975%7) G L TR D, AEOEEEEON TS, EARFsJURo
W& & ik B LI LIRS L,

SACBRSRPPICHEAT 5 AETO L, HMHE (Table 6) 3 X OB L% OMZE (Table
V) WRT LD, WI0% RDT, ENILLMICHT 20T E LTR—FRBVIELRTHD E0Z 5, L
»L, COKIT0% DHTHEDOPICEMMADILEBEZTN TS, 88, CORMICET 2ECERE L
Tid, BRI OERIE, BIARKEEEEDNBEL, 443722, TUEFFIyaTA
v, a(VFLVEBICE AR ICava T, NUMICK2FEFICI RS SN h,
e ABCERIBICL AT EEbN S, 85, —BAEK GRRESH-IN, TEEHREENE
BULEHERK) T, BETH~VHERE LU TORAES ZHEY Y FHECL > THEINLTHROD
&, 1962 EFEED— AN HBMELE LTHD CRIER) . L L, RO EREITA LT 2

EWS TR, MBATHRY Y UEO R Y Y I L 2 HaIdE S o, REECEd 2 Rl
THEPRTEIRP -1,

WMHEIC B 2X L 5WBEL A 27 2 X MTOONTR, B (1970%) OWFMEERNSL, BEAED
T AASE b7 (Table 6), A4 37 X %+ O FABANT Q5 ORAA RO IO 1976
EOMBEARTHE L f558% Fig. 156 KR L. T OHEES
o Is 758 (Moristta, 1959%) (3, 9.59 & 780 HErhaydaic

BT 50 LB ST, 201

(i) WRZEYhE TR

YRBPHCE AR E - 1o, MBEEEHCH (M, B
FICREEES b OIMO B IE, W - i, o) g L

DI, AR ROMICEAT 5 2 HE TORT DR
EEBBULTENEITH L, Tbb, ORI MOh

BT, BETEMOPEHIZOA 7D LTEFELT 11

50T, BABEEEYD < - TOREICKET 5BIC X 55 ol
G0, WEAMICEAT 22 AETLABICET > T8 D o idote e e
LEbND, 2D, FRICK S EBEONBED, A437 R Fig. 16 AA a7 XA D

AT

A MCEAHAFICL LT HEY o et
e CoRHLAL Frequency distribution

DD, Table 6, 7 1CRd L5, FEAFLICHT of Temnochila japonica.
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Table 8. HFAKDORT — VEIOTER (RAFHEH, 1964 FHEEA)
Mortalities at each stage of late larva, pupa, and adult in wood
(Haikata study plot, in 1964)
| I3 &
FMHEM CageNo A | B c D E F G | H
. ‘ i ] !
o & Nfé b;[;ed 4, 24 3. 89 3.93 4,46 5.70 5. 45 5.03 ‘ 1. 80 1‘ 4, 47
Larva I%?orejd\ 62.71 | S1.11| 52.25| 44.65 | 46.84 | 45.45| 58.39 | 64.86  53.33
L] Pupa 17,80 23. 33 32.02 27.68 17.72 28. 48 23. 83 15.32 ’ 23.79
B d Adult 15.25 | 21.67 | 11.80 | 23.21 ’ 29.75 1 20,61 | 12,75 | 18,02, 18.41
| | I r
Table 9. FEABDRF— VBIDFT (RFFHEHD 1963, 1964 FDRHEA)

Mortalities at each stage of late larva, pupa, and adult in wood by factors
(Haikata study plot in 1963 and 1964)

# Rate
f] B % Cage No. A|B|C|D|E|F |G| H Total —
| 1964 | 1963
# £ ¥ No. survivors 139 117] 138 1371 151 131 283 122 1,218 47.99 32,05
. 7 & Disease 16, 18 24 12 28 16| 46| 23] 183 7.22 6.09
I%Ja%vyglt ﬁﬁ%@ﬁﬂ 63 81 76 43 55 68, 143 51 580] 22. 85! 26. 28
death Predation and others i | o :
=t Total 79; 99/ 100 551 83 84| 189 74 7631 30,07 32,37
e A % & Disease 19, 33 54/ 31, 26 35 64 17| 279 10.99| 10.26
Pupal (& T O 2 9 3 o 2 12 7 o 35 1.88 1.60
death Predation and others : '
B Total 21| 420 57) 31, 28 47, 71 17| 314/ 12.37 11.86
- % 4 Disease 18 38 21 26!‘ 47 84‘5 38 20 2420 9,54 23,72
%(i%lygt ?ﬁﬁj%@ﬁﬂ ¢ 1 0 ¢} ) 0 0 0 1] 0.03 0
death Predation and others | ’
=t Total 18 39 21 26'1 47 34 38 20 243| 9.57| 23.72
Ao W 4% Disease 53 89 99| 69 101 85 148 60 704| 27.74| 40,07
Total ﬁﬁ%@ﬁﬁ 65’ 91 79 43 57 80, 150 51 616| 24,27 27,88
death Predation and others | | ' :
=t Total 118 180 1781 112 158] 165 298] 111} 1,320 52,01 67.95
4 2 Sum Total | 257| 297] 316 249{ 309 296, 581 233 2, 538[ {
Table 10. HEMASER & 12 3 HAIC & 3T H (RGHEM, 1964 FHHEA)
Mortalities from diseases caused by microbial pathogens
(Haikata study plot, in 1964)
= — N2 > s S % F- e R g[A %f 7\?“”‘ VO)&Et
AT v AFETICHT B R 1\/17\7' } /bJ@qul Igjfhcxﬂ.—g»télj:kagth
ortality at each ate to total dea
Stage Rate to total death | stage in each stage
¥ H - Larva 13.9 26.0 24,0
i Pupa 21.1 39,6 34, 4
B B Adult 18. 3 34. 4 99. 6
E Total 53. 3 100. 0
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BHTHRE LTRED

(i) il T

W DM A > T SR £ TOFTIE, oW, &, BHRO SHEM» 5 1972~1976 I
WU oADK BB OME T, WEHHICH LT 16%, Fo, FAFLICE LTH 12% & H#k
Wi ZsE4 LCing (Table 7, Fig. 16), L L, ACEOWBANTOEEME (Fig. 16) ks bh
BT &L, B, ARICE - TR TR LT 50% 2T S0 EROA SN IS H B, Fi, K
FHRAHO 1963, 1964 T-ORKEAROMET S HBICHWCHEELR LT3 (Table 8, 9),

CNEOERNIE, B, MBEPEFKAONIFEREEbN2E&OT (Table 6, 9, 10), ZOWHRTIIEH
TEROBLO LT ATR~IE B, —RIICEEEICEREIAUTONEEITHS. UL, 2D
Rellic 31 22801, BUEBRAOVSEEDOE T IS LTHnD &0 A 56 A « A (1975% 5 1976%9)
SIMNEHO MR AOHAET, RERICIHELIE - T o OFTERD, B, FICk > TEHOHIAEE
N5,

RRICE 5 E-DN AN, Gl Wik X ORBEPICET 2HTICO0TE, MAOHRIN TS0
bH5H, BAKHOLTRIC OO TREEOME, HWEESIC OV TORENEDSNTNLDT, T
CTREBELE LN T EICT %,

5. FHEARATOERHIR

1972~1976 SICE W TRIL U IAEEBAD 5 5, R RB M &RICHE U 72MH#EA (Table 1) WTOERH
MAMTRT 2 & Fig. 16 0EBDTH %,

ERERICDWT,  Deevey (1947%) 13, BABYOKTEDO T — 2 1KES0T A, B, CRICHT%
1Totze Iro (195910) 13, TAZEEHROEFMBO BRI ZTY, COBUAET 3 EHERICDNT
MWD TELEAE L, BUICK BAHOREIEA ITRIZ EWHHRE D S8 (Deevey O A ) 135 &%
RUT,

Uranouchi, 1972 Uranouchi, 1973

500)

Fig. 16 FHEANT LR Hidk
Survival curves of M. alternatus on
the dead trees.

CEESN AR, Bo: HAFSL, Pe:dE=, P
éﬁi, Dk, F ﬂ?ﬁtij, BFRMEROERS,
F Oeeeeen O 3,

E, Bo, Pc, P, A, and F denote egg, bore,

pupal cell, pupa, adult, and hole for e-

mergence, respectively. Numerals in the

figure show the number of dead tree.
-0 Average.

E BoPc P A F
AN
Stage
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566 L Uranouchi. 1976
Uranouchi, 1974 Uranouchi, 1975
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Mortality Factors in Survival Curves of Monochamus alternatus HOPE

(Coleoptera : Cerambycidae) Population on the Pine Dead Trees

Kishio Ocui® and Kazumasa Karacir1‘®

Summary

Mortality factors and their role in survival curves of the Japanese pine sawyer, Monochamus
alternatus, were studied since 1963 by using the dead trees collected from the heavily infested
forests in Kochi Pref., and the bait-logs which had been left in the infested forests for a few
weeks to be oviposited by the sawyer. Number of living and dead individuals and their mor-
tality factors were investigated several times in the course of the study by dissecting the
logs. Results were as follows :

1. According to Wl—;;l analysis, relative precision expressed by the ratio of standard error
to mean was between 0.1~0.2, indicating the sample sizes used in this study be sufficient to
treat the date statistically.

2. From the relationship between k-value of Variey-GrapweiL formula and actual density
by stages, it was supposed that the factors for diminishing survival rates are those which
depend on the density of the immature larvae.

3. Mortality factors at the egg stage were predation by Monomorium nipponense, diseases,
and destruction of egg by the larvae hatched beforehand. The rate of scars without egg
(empty scars) was nearly constant in all trees, irrespective of density of scars, or thickness
of the bark.

Predation by M. nipponense weakly depended on the density of eggs in the forests where
the ant exists. Incidence of diseases seemed to be inversely dependent on the egg density.
However, on the whole, no particular relationship could not be observed between the whole
egg mortality and the density of scars.

4. Mortality factors at the immature larval stage were competition among larvae, diseases,
predation by Temnochila japonica, Thanasimus lewisi, and Elateridae-beetles, parasitism by hyme-
nopterous (Braconidae) and dipterous parasites, etc. Of these factors, parasitism caused the
highest mortality. The more the larvae grew, the stronger was the competition, that is, the
destruction of living place and cannibalism. This mortality was dependent on the density of
larvae. 7. japonica which was the dominant predator in these study plots showed an aggre-

gated distribution on dead trees.

Received October 24, 1978
(1) Shikoku Branch Station
(2) Forest Protection Division



—152— HERREEAE 53035

5. Mortality at the boring larval stage, which included actually a part of mortality at
the immature stage, was high.

6. Mortalities at the stage of matured larvae and pupae in the cell were constant in
general and occurred density independently.

7. Survival curves up to the emergence of adult showed Deevev’s A type (Convex type),
but some of them showed a staircase type with three descending steps as those of most in-

sects. In the latter cases, a high mortality from diseases observed after the larvae bored.



