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Studies on Preventive Maintenance of the Coastal Pine
Forest in Sawara University Forest

(1) The Effectiveness of Hodoron Traps in Protecting Coastal Pine Forests
from the Attack of the Cerambycid Beetle, Monochamus alternatus Hope
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2)  PUZEBHER & 555 B DR E DK L # ¥
3) BHEIXKBREW L BBEAD O EDE 2 £ X B
4) BERETCRTHERMSOHESE Résumé

B b 2 B R EROF S [BFREIFE

il

I #

JUINKF BB T R T EEKE, 7 v~ (Pinus thunbergii Parl) % F{kiifE
LT AR~ YR TH D, FTOLBROEREW 51ha i L T, 19785 b 8 Biihid
T, =Y /<X Fh 3% (Monochamus alternatus Hope) DFEL B RBRNEL I 1
fr. CORBOBHNL, =V /<& T7HIF)OFFHRCL - T, FREBKCKTS
NEDEEOBABELE TR T, L L TAEIES~YY /F (v F=2 v (Bursa-
phelenchus lignicolus Mamiya et Kiyohara) & X 5~V BOMBEY-PiLx it 5 2 &, %
fo, <Y BOFEBIEDOCHIC X W ZETHRIEBRGRERE LS L T5 2 & 8h
5.
BAE, ~ Y ORBHIEEIDED X S HENELLRTWAHP. Tibb, (iZE
BACL D~y /=& 7 7 3% ) ORBETHY PRAHRERDOEERBRC LD~y /<&
SHIF)DOEEETOPR)wY /< &FH %) OFRC L AEBEETESDU)HEEARD
R IR ERER3O- 3V (B 2K ¥ I L RE WAL DO EUFEP PR LK S ~DF
Hir Y OFEFETH 5.

BREEKEL, KECBTIEEROBERERDOG L L THAIRD TN T,
ERELK, XEEEARS 1 EEIHRE L THRELXT, KBt HT 54
WHIMBE R RIE L CTE e~ YK TH B e, TOR2O- VI L RER SR d i
Hisu. LhAIRTE2EGICEIEL DOH 5 Vi@ 2 A WHIZ X 2 MBI AR
BRCSBERL, 1972FFTIFLAE® (WERER 6cm LLE) 22,407 RICHL, DK
9.7%0 2,181 KOWELAL 1z FTRI D, 74 bI9BIRICIZAECT < = 7 FHA
L DB (RECTE39K, $92.8%) HFEDLIIDT, REREH OMENRERERETTS
L BT, 1963ENH1969FEF TD 7 FEMITF A AL AERC X 2BBRARAE DR
;t.L#L&%B,Eﬂf@%Bﬁﬂ.@ﬁ%%t&ﬁ&%%%tg®$mmlb,mm
VRN ABRIFEREFRIEI R EcE, 197269 BB, THROBIRA B
| DWINC X o TR WHBFBREAT L RE S DT, REFRILMOBER MM
| BEL L BT, 1973END 3 A FEHEO S LICA I F4 v ORZERMIC X 5~ Y ER%Y
| ERL . DM, = YRBERSBENCREER IR LIXWI EThHIRW. £OHK
J%,ﬁ%ﬁo%éu%&ﬁ9@ﬁﬁ&%btﬁ,tx$ﬁf1%uT(ﬁ%ﬂm)mﬁﬁ
\k?%:&&<ﬁ%ﬁﬁbt.%:f,xs%*V@%ﬁm¥4$E@m%¢5H&6H,
| B5FEHDINIES ARERL TERL 7o, BEIEBHLL D, X 5019765 LE
L DcETHhE _‘//

1977%F 4 18 HIT i <\ HEFBR B I E RS 5 B ORI E TAM I le. T D
#ir, EEMKEEEL ¢, BLRECEBETHICLYANELICL DT, MEHMTID
B FDER LT 5T 5. BREFEKCI VUL, RERCIESWTIINGE 6 HiTH
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AR AT o T EORR, RREBRCHT S~ Y HEADARBEERIZ, 197654101
90.93% TH - Tob DHY, 197THEIITHI0. 38% 1 ¥ THEHELL 7.

C o CRIEEL, BREERO X IR VCHDOEENEED & ZAHEDL R TUINSD5,
FORTCIE<Y /) <ETH 3% ) ORERELVBLYRPRLEDEEHEI T
VB X ABAIC, ThOARDERSD & CERRIHKLE D ORI DKL
FEAHEILTAHZ L THA. FolHIICX BEE SR & R O &R i TH R
BEDOEDEELLNAY OT, 1978EEICREREERCE W TRRET, —ILORRE
Bl D THET .

HMAFEEREER L, SWMOBELTOMAD, B~ Y ROR2CET 5B OB
HAHLRELLT, ChLOWRBSHLLHTIONLTFETHSD. FKRLDLRET
A e LR - $ECET 5EAG#H RORBHESLE - RRIK LT, LER
ST S L & BT, FOEREBAEINTVARETHEHEELORDY, &
B B THIBEL T Y /&I 0 I F ) DERET YHRO~ Y HeRET S
BOREICOVTHETHRETH 5.

7o, CORBROEMICYS 5 ThE, MO UK IZ IR EE R LR M 807,
AFEBEMEEANZEND SXBY W E, L REEBHREXRERAEZEE,
IR BB, BmrRs  EEEEs s SRR s CRE, SHRvBof. ¥,
HN AR R R OMAR OGS — Ao bR ENE S B HEE . &
WA TH - BB ERE L GRENKEEMKRERES) CX2Ex IH%Dh
ZEGI. IR TLrb OMBERT 2RETH L.

I BPRREMHOHBE

FUIN A2 2RI B R R 5 T, \RTEEXKE TR & B EXELET O FEEic
MEL, SEECELCEERTSS (M—1). I IEHERECESHREEKDOEE
2ZF, ¥ EBRARBR I AZEEREAROE 1 BEIMROBEELZ T T5. &5
i, R~ Y O RICTER RO RESARE ST 5. BREBHROBRE, K
FFILUHE, BREAYHE TT5TEIINS ANEIH 1,650m, ¥ L IEH 170~490m
T, &L L= ABA LI TH 5.

1. AABER

¥F, AEBROALNRBEY LD L, EHHE 202 5HEIAEEROIZIEH LML RN
FEBLTEY, FOTRBIEAHEML CREAETE 1 HZEEN 2 TELE Vb Ty
5. ¥1o, AEEROBEIT T2 AFEREKN 700m Ziic» CTEGHREHEDO T + —E A -
H—AEBLEFFLTESTWA. B, BRATHERER LTSN MY 1kn BFHOAKXS
BERTHREL THTIRD QPR A ARCENLE 5 AL AEBRCETL THHHEED
EHXEET A0 TRV L RE IR A, NER—HLESE L Rt €, £
DI bEY 202 BEH 5 HIETAHEIL 6m »b 10m ~EIEEIRT, KEERYEY
STTFUMHEBNEBU TWS. #E3K, ShbAREERONERCHEEL TEET LA 403
3 202 B A FIET Ao S A B LA D BRI EAMES T, 1978FEEIC
HEER 1,400m D 7 = v A TEZRET =0T, ZDORANDERRAIZARAERD
hisdfeh, Fi, ME~NOBFROTEREIABCHEIL TW5. EHCIZAEZEKRD



faie & BT DERO /BN, FLEROEABHEL THAIhS. FAERT1
H5000 AZBTHLDD, ChADDAXRE 5 THREKRZRZLLIEIRS.

2. HARE
FREFERIFEEREL 51.218ha (197943 ABE) TH B, £ D 5 b Rk
(% 46.025ha T, ZHUXHTEDKIBI. 9% ICHIL TS5, MILAMA 5. 1ha 1%, FAA & H3HE
EWERIZ X 5> ThHdbR T 5.
BEREERZHBHEIL, PULe~YKRTH ST, O~ YHEIELTY Y HIRT
W LasL7edih, BREEROBICIE N 2510~y - REBMORZH S 5. B
bt YL, RREEROTERDH 100m O SAx UL L T, REEEKOES
IRCLBEEFCIER 2 REIU PO E LICERET, Z ZIER 20~120m, T 20ha
ThHoH. Fi, BACREREENREROLH 700m # B Croigry UL LT, EE
20~188m, [ 20ha DO EBEHMIAN 5 TWb. —F, BEMDSEBEOHICH G
E, BEHN 1km 2ECRDRELREREEROIFCH Y, 1, HEH 3km THE
e, FRRICL TH 3km % CABEXKIEIHICIIES 179m © EWMIL—81# 7Tha ©
EBRBOLEETS (K—1). ChbOFEA~ YL, FOREIRHE LT, BRETHC
KT HHNRKD~Y /<~ ZFH s FVDORERE LU TEIET RIS 5059, 7 2T,
1978F 5 ARG Db DHIBEBEEL T, =V /<X 77 3% )V OMEDFELT 1=
LT A, ZVRERIMEFTTREIN, Z0RAEIBBRICARROEIILY DTS5 T
WHZ LD S T

S[UEBRBERIL, "V /RETHIFIVRIY I F AL 2wV F o v T ~ v O
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BEC b BRGNS D L IR T\ 550-6D, 1978FI ki) 5 7 REFEK O JBEEREER
DEEITZ, RREEARDOIZ S FRCHEBE IR TV HESBERFTCET B8RRI XX
H 1R TERD THD. EFHREIL, 18.3°C T, THIRIITEPD 17.2°C i~

F—1 1978 EE DR AR ER DT EBE

& i B&REBED | K XK & | RE X % (98)
P TR VIR T AVES I oS G A ey g e pen

il |3 | B | mm | om i | |

C C C C C

1 9.0l 13.5| 3.3 —3.5 6.9 | NW |102.7 120 71| 3| 3|15| 5] 5
2 9.2 16.0 2.5| —3.5 6.9 | NW | 63.1) 23.3 66| 5/10| 9| 0| 4
3 | 13.0019.0| 3.7 —3.0 1.1 | NW | 70.7 237 58| 6|12|12| 1| 0
4 | 19.0 265! 84 151 164 | W | 67.2 180 62| 8|10| 7| 5| 0
5 | 23.3 27.8| 12.9] 19.0| 212 | SE | 43.0 165 63| 8|10 11| 2| 0
6 | 28.2/335| 187 7.0 25.0 | SE |369.8/166.00 70| 6{ 7|11| 6| 0
7 | 33.537.0| 23.9 2200 30.7 | SE | 337 127 e4|12|12| 6| 1| 0
8 | 32.8 35.0| 23.7 210 30.3 | S | 80.7 212/ e6| 9|13| 9| 0| 0
9 | 28.0 340/ 20.2| 15.5 25.8 | NE |128.0 517 73| 7| 7|11| 5| 0
10 | 22.1l27.5| 116 40 20.1 | NE | 86.5 255 66| 9|12| 6| 4| 0
1 | 17.4 2151 7.2l —1.9 15.0 | N | 65.4 3700 73|13|10| 6| 1| 0
12 | 13.2 2.1 3.6 —21 9.9 | W 1057 383 77| 9 12| 6| 4| 0
@t | 2487 — 1397 —| 2193 | — |i2165) | s09| — — — — —
sy 207 —| 1.6 —| 183 | — o er| - 4 =
1977 | 199l — 1| 118 - 172 | — 1603.8‘ ——] — - 4 4 4 =

TLI°CEL, BREBRETHh- L X 5. BPHEREL 14.5°C Ll LML,
~ 7 HHRDWERL DA EDXH AL T A% L b T A DI, 1978FE0FREE KT
12 18.3°C » BEMTFHIRO TELS 3.8°C oFmBENEEShicZ L%, REDORR
WEMD Y /<X T h 12 ) OEBMELZILTVEERECE LT VL X
5. DXL, 4~6 8% TOFEETEEL, 20.9°C THole. MELIwY /=& T 75 3
* ) ORELECIE, 48506 E TOSENECERELOLELLATWT, Th
2 17°C Ll OB HERDO S E & Sh T 5. BREEKALO~ 7 ke
hIDb 3.9°C BREABEBCEI A TWREEZDRD, <Y/ <XT7 3% ) OFp
SREDOILEEE CORBEDRES, <V FA v F2yDREREND 15°C &
~—ALLT, APHSBTIhEML 5REORRKMEY AE MD) L LT, RREE
o MD fix KD D L1978 MD 7364.5 TH o %o MD {HAOL T CIREERE TH
LI BELRIC LW IR T 55, MD {E4GLL B TR BER MR DL EE O E L
mHEWS. BREZKD MD #HiX64.5 LD THL, &ICIITSFERI~ VDR
BREELLTORREN TS ol WL L >, =Y /< F % 1% ) ORKREB&IE
O TAKEMBEE LT, a5 21°C UEOEHERFHEE (A) NI WigE Lk
55053, 1978EDRRETHHKD A fHi1X120.5H THotc. =V /<& T4 3% ) DTH
T HEAS, 708 RiFLEHEME, T0H2H80H O TIRBEME, 80H LI LOHIKT
SEEmA R SR (1975) TWADT, REREMIISECIMCRHERE, i
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%W, EHBRHEIENT=Y /=& 57 1% ) ORTHS RRCHL CKERECH 2L
Wz k5., —F, EMOBEOERIZI~Y OBBARDAHLEELDLNDD, 1978FEDRER
BEENE, 7 A5 8 Btk s H¥ESRE 25°C Lo BHuI62H THD, 25°C LUF
DELWHIR 1B b stcl & Eish. —F, 6 5 9 A TD 4 7 ABEKER,
612. 22mm @ EY, L Qw7 H (33.7mm), 8 F§ (80.7mm) ki HAUMOFEIL ~
YOEER DB UALLIBS DO TRV EELLRS.

PEET R, BRETSHRZDCHBEERD L, LAY/ REThIF Y0
VWAL Y F 2y R Y OBBNCRS L E 2 DR A KEREERNIIBEIIED X
51T » T e wHB L. ChOERIFBRTALER20LED THS.

£—2  RREBHRO L YRR EBHLUCKBERERRA (1978)

% & B OE B K RREEN #* ¥
PR 18.3°C 13~14. 5°C=B M E s
(= #ih) 14.5°C Ll E =&ty

1977 (B §)=17.2°C
4 ~ 6 B DOFHZIR 15~17° C= R E
(RV/=RETHIFYVDREE - 20.9°C 17°C Ll E=8EmH
ERE)
MD f{g 40LLF = fE g E
(xV/=ZTAIFVORER | g5 40~45 =B EMH
RERON< Y JFAf 2y Fa2y 4504 B =BEMHE
DFEFHE)
H &R 21°C DLEOE Mk 70 H LAF = g i
WH 120. 5 70~80 H =B EHIT
(=Y /=& 3% ) DORFKA 80H LA bE=8E
BERE0
7, 8 HOH¥H&HRE 350 LU = Ef Eis
25°C DL LD HEL 628 35~54 H = BRI E T
(v DBBMET) 54H LI E=8EH
6 ~9 B OBKE 1, 100mmp)_F={{EMHE
(= DRIBYET) 612. 29mm | 1»100~800mm=REEHH
800mm i F =M EMHE

3. EREEMROMITEK
v 7YV SRREC L5 RREEROK R R OERE - ERED T LDOED
kD THBH (1974F 4 ABTE).
1. A : BT 46.025ha BT 2 WEER 6cm LLED~< Y ORAEIL, 22
4074:2,628K TH 5.
2. ERE: <~V OREREIL, 2(6T6,101.91 487.2m* TH 5.
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3. HERE:~Y0LEREIR, £ T153.94+ 11.67Tm? TH 5.

4. RAREH : #HHO RO N AHIRIILBED62.6% TH 5.

5. =Y OB/ HDO~Y V=X HIENHEEBIC X HHES T, BEDY LHE
SNl bDOV2BEDIT.7%TH D, BEOKFEIDHILDOTH S HEG TEBERCRAEL
T 5.,

6. ME : BREFHKOKEL, T3~y 0—FHKN2ED51.9%, ~ v 0 2 BHa15.8
%, HWEE~Y L7 ve~YE2ELT58E 2.5m LI EOA TEKBA10.7% T, Zhb
DEFHT8. 4% 0 = VMK TH B, BVIX, = LINEBD 2 BebkH18.4%, ~ v LILHE
BOEZHLS.2% ThHDH. EREOERBOSHIN—2WCRTERHITHD (1979).

‘\\\‘\\““
X IIKXREL 707

KXXRIRAA 7
(PO A

R TAVAY,

W A o ()
AN T Rl 23

U wisnigo~y
A

i bR O AR
R—2 BEREEKRO<YHKE (1979)

I BREEWCHTI1922EMH19BEETTONC LWERBEOHE

1. TYORELEOER
AMTIXTTIBIASS, 9 EEHIIIRBTHANT, 40 TV IO BERO~ Y MERDOBER
BHEREINTHS (RE, 1913). Fio, RKEEHKOEEH T H 5 EREEERRE BT 2
SREER (48) OEABRMRLH, BIE39E (1906) EH TIC 7 = < v bk CF « HFE
AKRZh ol (RE, 1913) &\ 5. BEREFK T~ Y HOMEBEIBE Y 2111922
FEhb, 19T8FEBAEE T, ML CERE{EIhTW5. BREEEKTALh S ZDEHCH
Teb =Y inB&ES, MErEREL ThihiZamsmdon. [LrLirs, cok
Hich =Y O, 1978FLCAEHHICHS W THIELTZZ » = Y DR EMEGELD, ~
VIFA Y F L UHBERB IR L, BIRROAINCIT B I BEEIE DB DI
RPDATTY /=T A IF VI - CGEEhKREBERO = Y £/ 5 B EHE
ZERETHEHES D L LR eE L u, RFREIKO <Y B0 BEELER
&, BEERCR=Y /¥4 2V F o VIRIC X o TORO TR & 5 G IS et
DI DRB%. Ticbb, 1922548, FREEHKCETL T o~ YEIL, BSL
TTR=Y /) HFL v F . vORLEZT T, BEETLTCE Liih~ Y OMER
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REEBRCIHOT, AEREI=Y /<855 1% ) LEIREREENROB L~ v M
ERFELDODFTCELDOTIRRVWHEHEEIND.

2. BREVMICEFZITVHKBARORERR
B BRI 30 519226055 19784 ¥ TO = ¥ BA D REAR R OM I, F—3
ROR— 3R TEBD THS.

-3 BRETRCET 52 Y HBROXERUHE (1922~1978)

®OE|RA K| M E | Bl A K| HE |2 E| X K| M K
N o 3 of PN nf

1922 105 | 10.02 | 1940 90 9.01 | 1958 146 63. 89
1923 234 | 20.11 | 1941 67 4.68 | 1959 41 24.89
1924 273 | 28.33 | 1942 25 2.21 | 1960 136 73.96
1925 276 | 31.17 | 1943 208 | 15.46 | 1961 175 98.87
1926 138 | 17.37 | 1944 280 | 20.47 | 1962 349 99. 32
1927 166 | 22.44 | 1945 0 0 | 1963 639 240. 67
1928 53 9.03 | 1946 120 | 15.75 | 1964 618 270. 27
1929 133 | 13.41 || 1047 13 | 10.47 | 1965 391 196. 20
1930 377 | 113.39 | 1948 21 7.58 | 1966 290 105. 29
1031 262 | 48.52 | 1949 28 | 10.60 | 1967 246 91.15
1932 278 | 28.59 | 1950 48 | 10.95 | 1968 146 38.52
1933 (144) 22.05 | 1951 56 | 13.80 | 1966 215 63.75
1934 (72) 1.04 | 1952 |/5.7 82 | 38.49 | 1970 249 66. 10
1935 (45) 6.95 | 1953 | 193 | 143.47 || 1971 945 404. 06
1936 (61) 9.28 | 1954 277 | 143.75 | 1972 | 2,181 | 1,224.40
1937 214 | 22.86 || 1955 236 | 98.48 | 1973 949 471. 96
1938 (62) 9.49 || 1956 168 | 73.94 | 1974 502 244.13
1939 (111) 17.03 || 1957 105 | 79.51 | 1975 272 150. 80

1975 209 106. 03

1977 85 35. 67

1978 94 28. 75

z 13,911 | 5,247.38

)1 () RIHEEE

Tiebb, < VBRI 5T EMCAR TERNS, 9114, METHEE 5, 247. 38m?
CELTWAS. H—33FE —3DERFIMBAREDOHEB R ZRL T 5.
T CHEREVCDOE, AEERCKT D < v BROREX, BEELANE S C
LTHhBH. Thbb, BOOLC— 73 KE14E (1925) T, 2B HIX 5 FEHOBH5F
(1930), % 3 [EEIL 7 EHORAIE (1937), 4B HL7 FEOBRINE (1944), 5 |
| 5B BIXI0FHOMBFI0E (1954), 5 6 BB L9 FHROBASBE (1964), L THRET
(%, BTEBOY —7 THHBPFATE 1971) XAz b L bicd. BEDX5KE, =V
DIEARINL, 5~VI0ELEAHE L THBE VBL T2 X O5RRXL %2, £DRHE
RS BROBFRICE fohudie bR\, ‘

AR ERITIITVEE DRI ARICH T 5 UREEOMBARROE, K TELT LT
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2,400

nl

10%

Lo 2

2,000

1,600

# 1 200 5% )

T

()

800

400
1%

0 llll [ lllnl L,.nll III.” | |Il }ﬁ&%
1925 1930 1937 1944 1954 1963 1972 (&)

R—3 R~ Y HEAFROMED
%\, 19T4EDR KB T 5 HEARRY R
T, RBEBEERN® 1 %REOWE, 1%L L5 BREOPE, 5%UEOWE® OHEL
R — SR TERH TH 5.
AEHERITIGZEE IO RAE TL B EOVWHOWAHFENREEL TWB X ORRAZ
Foh, &L RIMETIIHMENTKEL T\ 5.
Vv & B F &%
1. FBIXEHBROFERUFESISOREMBA
FoIRBROMNGEE L Ichyiy, RRETEKOKM, HER 46.64ha THH.
FIX ERBXERET A0, FTERACHRCAEERZZIEFHMT25 LT, BAH
—HXFSIXK E L, HA—HEFORBX & L. FIKIXEEL 28.57Tha T, FOWR
ITEYEEEDY 4.60ha PEARRAY 14. 22ha, PEPAIBEMESNY 9.75ha THBH. “hiHL
T, WNRXIIEELQ 18.07ha T, FOWFILELH LS 10. 49ha, Frpi b b NEEKE S
# 7.58ha THo Tz, FFIXKLWBEOKGSEEOET IROREFEMIN—4CRT LS
DTHbH. ZORCRINTWBH X O, FslRORBEMTEILAR R TiX No. 1~No.

sse
OOooood
9101112131415

i 1% : .
Mo kg g 7"
2625242399 212019 181718 L 9'

000

%/ __‘/
4 F5 T \ e
&
d f
// =
" Sssafhant”
S15253 54 331155 5738 59 60

R—4 EBEREIHCKTHIX, FANBXROFESIBREBET GLED)
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15 ¥ TISERTTH Y, FEpdTik No. 16~No. 35 20T TH b, 76 HBEKE TIX
No. 36~No. 60 % TOBM[EHTH» T, SH60EFNICHED | BLREBL 7. FI|BROBE
ERTORHRRI0m & L. ZOMRTORA -3 RKDBEYELT, “hB It FhEhE
R 1H APRIBROTERENE LSS L& LT,

FREERIIOS K X o TERER TV 525, R—51ohb0sKEOED RLE
BMOMBEERLASOCHS. T, PROBERIE—4CTTERD ThHA.

s, BIBORBRL, FREMFSLCRBEEE 2 KET bbbl BB 1 £ L2

R—s5  RREEEAROSK LHET IBREROME

#—4  BIRBM W

| R #| PRES [i:1} B (ha)
¥ 1 4. 7207
b N 2. 2612 10. 4926
a 3 3.5107 1
iz} v , 18. 0695
Fy 14 2. 3207 J
X %% 15 2. 9752 7. 5769
OfE 16 2. 2810
% 4 2.1818
. 5 1. 4479 4. 6016
A 6 0.9719
3
. 7 5. 4942
10 3. 9863 14. 2210
5] . 5713
R 11 4.7405 28
X " 8 1. 4876
ki 9 0. 9917 9. 7487
g 12 6. 1091 )
13 1. 1603
E 46. 6408
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I 1 A E AT, 1ERC X 2EYRBLAOT, 60EFTIIREL cH#5%
A 120K 78 5 T B,

2. FSIBORE

1) REMEFTOEMHE

F8 O BEEROBM L L QLR E MBI E TREA FERDRK - BRI,
SEAEIONEY (A, ¥R 3m), RERNOERVFRIDEFTRRELER
L.

2) FREMILT

HEEREAOPUX S5em fa, £X 1.8m T, £xERLLTEL. ¥ 2~ T 0.5m DR

WD, BESTWE L3m L L. ok, PudA»S 0.5m FAHEEL TEIMZ IR,
3) ZethiREH »— 78T

BB v — 7 EHE, REAOELFIAL CH5IBEE I 10m ITEET 57D,
BRI BEETH B, 8m ORFEAVT, RS 4m OHFEDOE X VTR
L1, R 5mm ODWERF( vy » v =7 DERCHMAE O, RCHTECETS
&, e —7rL, KEIBBEAROHEN 2m OLZAHEX O TEEL THL.

4) TFri#AE

FE AL, BEBCY S, THRD=Y /=85 %) #H5  BRTHHET, —i
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BREFEROFEIIZIL, 74 2V HORRITER IR 5.

12. EOHDER
BREEARTSHABHS 8 H26H £ T2 XL BROBHEXBT LR 14D L
KO ThHAH. BEREFIHEL COOOLEKREFETAEZLELEDT, HEMORE G DOIX
FWEE, HBEHOBHDIESHEIEA TS,



P X DT W

W W W W w N NN [NCI T T (R N R T e e e e el e e g
BEIEERELELVIIPREREVBIES I rwbdreo

40.
41.
42.
43.

45.
46.

F—14
FAFVARET2RAVE
FA A A
T A2 HR
YRTFYANTATY
HBEFANTHIFY
Y= FR
RLVRATF ) any
YATHITET ALY
FFARYT VY
a2 ok=a))
VRETAY
Y AFY 2R
TV MY AY
EETIVTFAY
LSYwa st HhIFY
Z2VARIFT ST LAY
YRYUYYVERYTFTV MY
AV AN
za~tFusy

. RARAATY
 FETT LAY

. NR=NYF VT AY
s FART T ALY

FHE/ =AY

AT A Y

2eFXITIAY

2 ITVFFTI AV R
NR=RNRFEFFF /28y

aAHFVIFITIT7HF
TREYVTRNE=aAVF
RADVVAYT T
7vdFaasq

7Ry ERST LAY
TV N AT

o TRV ZRATH e X AF

PEA YA A
2T FAF ALY

e AVFRVTV/PTAY
. FwTY

T ATH R
2=l =wal i
FAT7 EFE FaF
Y=L ENLY
YA ITAY2IH R
FFT7 bR I A
FFRYTV DAY
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ZDMOEILER

Alaus putridus Candéze
Apotomopterus dehaanii Chaudoir
Popillia japonica Newmann
Protaetia orientalis Gory et Percheron
Pedostrangalia femoralis Bates
Velinus nodipes Uhler

Baecocera abnormalis Nakane
Ophonus sinicus Hope

Coccinella septempunctata Linné
Agrypnus binodulus Motschulsky
Chalcophora japonica Gory
Phyllopertha diversa W aterhouse
Harmonia axyridis Pallas
Necrodes nigricornis Harold
Pyrotrichus bicolor Ohbayashi
Crytepistomus castaneus Roelofs
Calvia quinguedecimguttata Linné
Terpnosia vacua Olivier
Glycyphana gracilis Sawada
Damaster olaptoides Kollar
Hyposipolus gigas Fabricius
Rodolia limbata Motschulsky
Verania discolor Fabricius
Cylister lineicolle Marseul
Chrysochus chinensis Baly
Plotynus protensus Bates

Setenis valgipes Marseul

Tritoma rufipennis Lewis
Rhinaulax assimilis Uhler

Alaus putridus Candéze

Astochia virgatipes Coguillett
Epiacanthus guttiger Uhler
Egiona picta Roelofs

Ammophila japonica Kohl
Cryptus suzuki Matsumura
Oncocephalus philipinus Lethierry
Oxycetonia subsp. jucunda Faldermann
Protocaria scalaris Timberlake
Plesiophthalmus nigrocyaneus Motschulsky
popillia japonica Newnna
Onthophagus atripennis Waterhouse
Rhynchium japonicum Dalla Torre
Lema honorata Baly

Anomala geniculata Motschulsky
Chlaeninus micaus Fabricius
Coccinella septempunctata Linné
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47. A F T AV Galeucella vittatlicollis Baly

48. v A H Ay Cercyon algarum Sharp

49. a RV IFH T I A Pterosyichus longingnuus Bates

50. FFA=vTIavETY Hemicera Zigxaga Marseul

5. T HAY Y FAF Scolia vittifrous Saussuse

52. Y=V FFrfraFx Sericania yamauchii Sawada

53, Y¥AYaHFF Mimela tokemurais Sawada

54. 7 mEX=AHY Buprestis aurulenta Linné

55. AF TV Rhomborrhina japonica Hope

56. FAHRY VIV LAY Cryptocephalus perelegans Baly

57. AFHEY A VF Agriotes exulatus Lewis

58. THAHNFTV Rhomborrhina unicolor Motschulsky
59. FH T XAV Cupes clathratus Solsky

60. =4 =43 Platypleura kaempteri Fabricus

6l. Y=z 7FaH R Melolontha satsumaensis Niijima et Kinoshita
62. b A HR Anomala rufocuprea Motschulsky
63. Z VA m=tarADF Anchastus aquilis Candéze

64. T RIUNX Dorcus titanus Boisduval

65. T A NF ALY Oxycetonia jucunda Foddermann
66. =TI AVETY Tetraphyllus lunugiger Marseul

I FEIEBREKFECH T IYRKIBAORE
ERRERTY /L 2 F17D%H

1. VBEICHTIERAEHRO Y YRHIBERORERKR

1978 BT H R B EEK O~ Y HBEHERL, WOhoEaid > T 5 L HER
TELH. FOVEDR, = VHBEKRINMERLDLH - KERE THERSBEL TS
&, Fi, HERIREREEROLBICOAN S TB L, L ABFBHBREDOHIC
BWENELFEE LI L, AL YHBRLLWTNLERD~Y »FL vy F L on
BRHEIRICZ O ETHS.

Y, BHEROBRBINROFEHAMNDOREERBUL, RIS RTELY THS.

1978 ED R REEM DO = Y MBAREREIILETUERTSH D, Z RIEBAR 22,407 K
(19744 4 A BLTE, 19T4~19T8EDRT AR DOBENL, RBAAK & ERREB I B &
Hic L€, 1978SEHAEDBNTARIL 22,407 K & Lic.) D#0.42% 145, ZhHIAKD
= VAL, WEER dem 235 50cm ORI H D, B Eh - DR BEER 28cm
DUETH Tz DX STHEHERDOEEI VN, F, KERLBEL HHT 01X, HE
M= /) =EITHIFIRL S TEEIR Y /M v Fay e ERETHRDT
R ? LHEEINS.

—F%, ThbUEADORh=IX, 8AKH, 9AXKH, 1979 2 FRHD 3 5T
KBRS AT - T\ 5. BEHIRIC RS &, 8 AKH ¥ CRO0AZKREBKERL o2, Zhuk
SHBAREOWSIBIC S S, T, 9AKHE CTRIL6TR, NT1BHMHBL o, =0
IOCEBHCEETHEREERO < Y HIRIL, Thb O~y BnR2BceFisfhEes
BRI E EDBIT, =Y /7 FA Y F o VIRO—RRITE#HOO LD ELE LD A.
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F—15 < Y HEAROREET - R AR (%)

TEM | ~sAkd | 9A1E~9AKA | 10A1A~2 AKA ;
14cm 1 3 1 5
16 5 2 3 10
18 2 1 3 6
20 6 — 4 10
22 1 — 3

24 4 — 2 6
2 3 1 4 8
28 9 3 2 14
30 4 1 2 7
32 — 1 1 2
34 1 2 1 4
36 5 — — 5
38 5 — 1 6
40 4 1 — 5
4 — 1 — 1
50 - 1 - 1
it 50 17 27 94

HEAROMEZ, BEEIICTRBIIR—9DERY THA.

7 EARIBE
------ 5 KR

R—9  1978FIIT 5 REREERD = ¥ fHHMMEGDE
BHFITEES LT

FrIBFREXROELBENBXRICET 5 <Y fERERER, 7RI REERE 150 &
B¥HTH5.

KRB L FFIRCET 5~ Y HEROERB L EL TAh5 L, HBX 23254, bha 4D
K1.3BBERTHHDRFL T, FFIXIX694, ha Y #2.424 T, FHFHBE X 1T -1 F5
K2R o T Y EEROREENS L, HBEOW 1T %0h~ Y E2EL . HF KDk
Th EL =Y HBEARERL L0RIL, 84K (ha 349 10.76 &), 134K (FS.62
), 645K (F4.12%), 74K (M2.91%) /& T, chblRWTFhdEREZEKORE
FHIEWLBEACHEEBEL TN, RN =Y /=858 3iFVDRAALR S TWDEE
2B TNEERTH 5.
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#—15  FFIXK LRBRITITD < VREROREES (1978)

5 X
R HX MBAAE | # X 3§ A B X &t
No. | & B
ha PN
= 4. 7207 9(19. 1)
yo ﬁg 2. 2612 3(0. 88) } 17(1 62)
3.5107 5(1. 42) y:N
irct 25(1. 38)
OV HERN | 14 2. 3207 5(2. 15)
3; 15 2. 9752 2(0. 67) 8(1. 06)
K e | 16 2. 2810 1(0. 44)
7 2.1818 3(1.38)
1 5 1. 4479 2(1. 38) } 9(1. 96)
% a 6 0. 9719 4(4.12)
7 7 5. 4942 16(2.91)
5| ;; 10 3. 9863 5(1. 25) } 26(1. 83) 69(2. 42)
11 4. 7405 5(1. 05)
8 1. 4876 16(10. 76) 1
Kol m | o9 0. 9917 1(1. 01)
@ 12 6. 1091 7(1. 15) I3“3@)
13 1. 1603 10(8. 62)
B 94(2. 02)

). () P ha X )= v REERAHK

2. BRABRCHETIVIYRBETY /A2 F170F4&

PREFNRCR T 5 <Y ORBERS, BRLT=Y 2 FAM 2V F . 7RI X > THIEL
DE S EHET S0, RRROFEHERBR S fThhie. ML, ~ Y HIER
3A L, 19785 9 AISHICEMM 28 - 7-AHE 46m ORAREICLARERDS> D6
ATH5. FEI0B LA RLDIAD~ Y O HRL C, ERIBTOEOHEE
T=Y /A v F . v OFEHERBREIT - 7. Tihbb, O YH2»b#H mm® DH|

F—16 <YV IFALRVF 7 DFEHEDI DD Y MK

AL ES ] =

s 1 <X T7HIFVER, E, RENFHE
18 2 ” ”
A 3 " "
& 5 ﬁh*; Y =p
- 6 LRHER, BT 3m AT
. 7 RlIh
IN 8 frhR, v=%

9 INER, ERILEL, v=%
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DEE5~6FEIVESD. QchbollhE2ARBOMTEL. @r— M AERID
i, ZOWL2 v 7 TIkDS. v— FRECRFZARLCABOGAYEE, REKTR
T. @v — PRKFPORFGARZIEERILDLEMETKETS. @ 2FOFCHEL -
<V ) FL eV F LY, TAEDIFTVTERITC Y e— VBT, @Y +—VOF
DEeVF . Ohb=Y 2 FAL ey F . vERBINL TEEELHETS. HEXEEGERD
BT X oo, HAMBROHELRIIE-16, B—1TCRT LRI THS.

£17 =V IFELwvF.vDEE

AEES % & o FH &

" S
# 2 A, 1XVFEREEFE
A 3 H, 2 LARE

4 L:: %ét Lﬁ:\; N
B, 5 i, "
- 6 4, ”
- 7 1, ”
N 8 e, "

9 4oz, 7

< VAR TIE, BELLE3EEHELLWTRLERDO~Y /1 v F . vhKREIh
7.

T =Y/255HhixY) OFLIHRRV T VKIEOHILIR OB

TR L S, BREEKLBEES #ERMCHR ) RIEL TE MEBAAC L 5
=Y /= ETH %) OBRATHAENFFRCRRELKDIL 5T, RIFEDINTHIIL
~ Y REARREEIH0.38% E TETL T, L OWERIEEROARLET SR
ofe. 22T, RREBKROHL WREL, EREMEL TEMEBMCI DD LR
TLOL BRI~ 74 AV BREOBRTH D LE 2 e BENICILFREEKOD -
T BH#EE, ThbbREREFKATEREL iR T h ik H5 2 &,
BE~ YWD THAXIR TS ~ VIHAROREX L TWHRY, BHLORERAES
i hudisbisnc b, BREBRNORB/REZHRL T, ~V 74 £ BROFL
WRKELTHESFIC L B~ /=& 57 1% ) OFRESFRY AhbhicDTH%.

BIFIC L D~<Y 7 <£ 77 %) OF5F BRI 2 ODES b £ ORHRAFHE TE X
5. ZDVEDIL, BFFCLB~Y /~&F75 1% ) OBFIPHRTHY, THIIHEBL
TFEIFHRL CEREICKH L THREREBRFET 2L Ty, TRRAL TS SAK
BROBRE, SOCHFIBORBRILEOVKRENEL TS, MOV LML, FIIC
L% <Y HBOBILHROFMTH Y, ZHXFIZEMZEBAMAED X 5 et OBBRiE L O
HROLE, F7IBRJEARS DL S TROMOBERSCHL CRETS “S20HR7,
REIZFCB0 BFFRPRIcEDD IR > T 5.

1. Y/ THhIx)OFEIBHR

D HERRERFTIHR )



34

BERBERFSHE O) 3, FICI Y BEIRCEROLERCH L T BNESR
ﬁﬁ&%&%f%%.E%EE%vV/vﬁ?ﬁi#U&ﬁﬁéhk%é,?Eﬁ%%m
BT HSHEIZOEDL 51k 5.

TRARSE [ _ IV =ETHhIFVEBERK
e B HEIRGES 182 (S) IS x 100

__ 53 1 on(o
=3 gg0 <100=1.70(%)

FERE B BB S [ RN 70% T, X FHEMCEETS o7z, ARRCH -5
FITRTE, =V /=& 3%V L WOSBEDHMERNBL LR TRL, B
DEFBEVPABCHETI IR TLE 5. #51RRBULK 270 31, 500 L 525, D5
RV /REITHN IR VANLTOBCBE DT, S TELRFHEL BN TE S
Lo REHOBEIEETR L 5.

2) =Y /YA ey FayERERERCRT RS HE (Sm)

BEFTIHE Sm) 13, HHERENZRI COWRNDL <Y ) Ff vy 5 = v % Eig
TOTEMDOHLTNTCOH I ¥V AV HORRBEX G L 21, BIERABICHLT
ANRBREDOEDDHUEERTRIND., ZC TRy /~&5H %) (5358H), 7w b3
9 (12,8445), e 7 HEE7 b IFY (TIH) ROY~XH %V (35 04
ErHEINTW5DT, BEFFHE Sm) ZOoFD X 5Tl 7.

RRESIAR (Sm)= TLLTLEAT o VARERBOTH

_ 535+12,844+71+3
X100= 31,500 X 100

_ 13,453
31, 500

=42.79(%)

Tiebb, FFLCEE3L00FEDERD 5D, # 3+ ) AVEoO 48D RT3, 453
AT, ZHIIHTEDN42.70 BICHYT 5. Zhb 4ABIWThAELEEDRRNS
HLEBDORDLDT, ThODOHEFIHZE S BHlirH A5 & Sm HIXHMSIC S ERE
FIIRERL T WA E WL X 5.

3) FoEEX (1)

H RS BB I hictThiE, ThEBALLE~Y / ~&55 %) D4
BEEZFTHEL L E L ELTI V. LHLAanbBECIE5355HO~Y 2 <& 5 % 3
F VRN, RPREERNTUEAD = Y HELXEID - LI TS eh 5T,

CCTWHBRIEER (1) L%, BABEGRCNT 5HEBREROLERLIL, OF
DEATEINS.

_ 535
1,475

=36(%)
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oL, =Y /<8553 %) ORABHRBLETEDRTH > e kBB T L%, 21

CREBEOARBRD & 5 B A RATRICE . WERIC < ¥ #RAMAD T ENTF
BH1AYSDI0ED~ Y 7~ &5 % 3 ¥ ) DRAC X » TEH L& Thud, RABKREE
94x10+535=1,475 () k7ch, D{EX#36% L7ss.

FIBERE, WERCHCTEEKELT2OE R RETHD L 5 THBY,
FIUTBEM T [EAD IO L THER TR ES B oMIc BREAR, HHEAX
ESHED b OHWE AT HIdTHD 5. WEKCIHES IO WEHIC T -
LhmnEThE, FIPREC TR EKEL LS THHO TRV L H#EMS
nH. TR ABCHS HEELYREL THied, SHXHBALHEIEEh .

4) FIBOBREBTILFI DR

<V )= & 5H %) KBRS HHEREL o EHN D ERCEIDO I DRUNOP &
Wb, FERAEERALTHEIEME VS XORB I VBEVECAXBETS
5. HOBBILEA RS S - L ATELBEOVD L DL EL LIRS, BEBRORES
i3, MENIHE 1.5m §iE OV S EREOMELY & BHIN S 51, TOESY
s A5 H %) OBEVEBNHL MBI, T, REBIELTLO0HRITD
BT LTS, BREEKCHT 255 IBRE LB ERE L 22hRE (W 1
m) OEHERAL TwBE, & RHREOHBIE LRI HEL L THT BHR 28
Lt ChIL5 A3LES 8 A26H ¥ TR RIEEHICRE S h 60 DZEHRE %3]
BCHELI~Y /< X771 %) BROBERBERCKT 2 Th L DIRETRS A,
DEDRICX 7.

_ a8
=17 <100

=357(%)

L1cis T, ZBREBEOHIH EFRBCENTHI6FEERHC <Y / v~ ET7HIx)
YHOWETAL VL LS. kv, BHCHRDE, v — X v 4Ficid Eh (EILH
S, v—RvoEEh L EhEIMETL T A EDL R, Tiabb, <Y
=857 ¥V EHEOEAE L HCRECHTE LD THNEBET SO TiRic»
MEMWE IR, COZLZ~Y /< XTH %) OENTHRHRATE EFLIDBER
DB B DI s,

2. TURIROBLEZR

FIFNCL 5 Cey /= Fon %) B HETDE, BROZERDBD=Y /<X
SHIFVDOEBBEMETLTL B. LhLiadib, ZOB5IBRAELERTHZ L
DB B, ThieX > T Y HBRORBELBIHILTEL8HDHZ LIT5
¥FTH. T 2T, FHoIHBRAENS <Y ORBHIEICED X SICERTH o Iehil?
W, BADRMNALDOED X SIKREL TAHT.

1) BEARRCIZHROHE

OO CHEAKEK L, BREMVERTARKTE B, dEER, EPR, BN
Be7r L omR &, FRFETIRKL2HE) I,
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e S B D BB
UEABE= wgrg oy AR (BEAREET) L0

KIDVHEEINRD DR, BFIKADOHXFIS K HOHERER LY RDIFERITE—
18D L EHTHS.

#—18 RREEKOFETIXPWHIXE] - ZXHOFEERLE (1978)

B | a X
K KA B | B E XA R | #EEAEXR
Al | X | No. [ i
ha & ® %

- 2.1818 1,028 3 0. 286
‘ 5 1. 4479 696 2 0. 287
# | 0.9719 467 4 0. 857
% S e 4. 6016 2.211 9 0. 407
% | 7 5. 4942 2, 640 16 0. 606
10 3. 9863 1,915 5 0. 261
a | ol n 4. 7405 2,277 5 0. 220
R s 14. 2210 6,832 26 0. 381
- 8 1. 4876 715 16 2.238
Bl o9 0.9917 476 1 0. 210
W o| 12 6. 1091 2,935 7 0. 239
o | 1. 1603 557 10 1.795
z 9. 7487 4.683 34 1.726
&t 28.5713 13.726 94 0. 685

CCTHEAINREZ LR, FIXSETIHEERERIL0.685 % THD, ZIUIHFEEN
1%KRGETbDHEBBECMHINACZ 2R ULV, FFIKEHERL 53
WX FbblaERE, PR, AREOSMXEICIHEEORECHMUOERIEADLN
B0, CHIXFERERFSIRKEEDO VIR L U THEIEL TV 5D TR\ #E
BINDLZLTHD. LLRHENEBRD 8, 135K CREEARRIIFIFh2. 238%,
1.795% L BRI » T, ThbiX1 %L E5 BRBOFERDOHFEHELEL T\ 5. FH
XLk ARERNL, BO¥BHCL THOEFRANBEEOAFCEBRL & W2 5004
iz,

2)  FUZEBHBR & 35 (BB DR D ik

1978FICHE S IKICIEE L 7B fll— 8 D < v bkorid, Fafgs, Tk, FEREERGO 3
EOaLERIRTWT, Thb 3HRIRZRLER 3V L AGRLLR - Tnb., HRIk
AEHI0ETH A, ZOHIBRICKHL T, 1976FEROIITTREITII~NY 2 7 & —IT X B HMZEBHk
BT o tond, 1978FEILHRBREERBL . Zhb 3 P EROZHK T - K45 K FID
EARRIR IR TELE D TH 5.

WA EARROEER LB L L TAhD L,

FadER : 1976>1977>1978
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£—19  MEBRF L FT BFRECIT B HEHEAER

& | o it 2z By 73 #F 51 BF B&
ol R K 1976 1977, 1978
Q,
w5 | 4 1.946% 0.973% 0. 2867
iic) 5 0. 418 0. 862 0. 287
= 6 2.355 0.214 0. 857
EJ Hi 1. 764 0. 769 0.407
51 75 7 0. 947 0. 265 0. 606
X | 10 0. 992 0. 261 0. 261
s e T 0. 395 0. 264 0. 220
E B 0. 776 0. 263 0. 381
Hy 1. 958 1.119 2.238
a 9 2.731 0. 210 0.210
Bl g
12 0. 409 0- 068 0.239
e 13 0. 180 1.975 1.795
B 0- 854 0. 470 1.726
& &t 0. 962 0. 415 0- 685

EREBECRATHEBEID DB T,

P 2 1976>1977<1978

FEPIRE : 1976>1977<1978
&, 2R TIRIITTRIC N TIIBEDOHEERBERNFE o T b, BRBKCKT S
FoIHRZE By A FRE L BT S LA TELCEBE X CHB RV, XD
LD, MUA—FHBCTTRBHELS DL, 2 ER i L EECIIEh T
T, ThOBFFCILFEG L TcDnd s, :

3) FoIXKREIC X HBEEKS OB ERE

1978 F I FEF IR L AL I D EREEHRCET I RBRE L AR EZBREL 122 LITD
WTIE, TR, RBR ARG, S CRIFEFIFRALBEYEI DT,
B FENKRELRDY, RACHEIIRBR TZ=Y /=455 I ) FHFFHHEIND
DT, ZDHEFTHEEIBBINDETHHS5 ETFHELLLLTHD., L2hHD, FTHECK
L CEBERIFS RBREOFHHACHEZIRE . O b, ECER
YRR BN FFIBREREL R VCTRIEEC VW~ Y RICET [BE2REL 1 h25,
HE~IYKOREORMMNOIBRTILHL2rTLELONS.

Y, FIPRYERL RWCEREC, HRTXEZTED X 5 & THENE - T
Wi B R

FARIERIIT6 R PIITTETD » T ThOERL H HXKICHSEICMEBEAAIBI LT
5. TORBRIEE-220RPEL2ICRTERD THA.

BEND P IEHX D ha 4 H KB X 5 THEOR Y R TWHIK, &I I WiX
DIEMZ L Chiz. T THEAWVW LI, HFEIFEGRETRILSHL, RTEE
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#—20 FREFKROI6DXICETS < Y BEROREEARK (1976)

& H 5 X ) . B}
BEAAE  # K # | A B K F
A | X | No. m &
ha 7N
Ed 4. 7207 9 (1.91) *
o | B 2. 2612 24 (10.61) } 55 (5.24)
" & 3 3.5107 22 (6.27) l PN
i5 59 (3.27)
E | BmN | 14 2.3207 2 (0.86) {
SR LT 2. 9752 1 (0.38) } 4 (0.53)
“BE| 16 2. 2810 1 (0-44)
75 2.1818 20 (9.17)
?§ 1. 4479 8 (5.53) } 39 (8.48)
% | 0.9719 11 (11.32)
2| 75 7 5. 4942 25 (4.55)
e ; 10 3. 9863 19 (4.77) } 53 (3.73) 132 (4.62)
11 4. 7405 9 (1.90)
E
w | @ 8 1. 4876 14 (9.41)
| X
" 0. 9917 13 (13.11) 40 (410)
B 12 6. 1091 12 (1.96)
13 1.1631 1 (0.86)
2t 191 (4.10)

H). () P ha 4 b= v EEAERHK

B, VENBE, BEPRED, B - AEMXSR S HEI DIV LS B EFERET
TRC—HLUICEML LD, Ll bW K T 2 EMEH YA 5 &, MBEKEZHER
T AWK T E R XL OER R - AEBX O 2K TH D, FIKITED SHEILK 5
TWABD, WEEX TIXI976FED = ¥ HiEARIZSIA T UL YFELLE TREL 1o~ Y iR
A 191 K D#130.9% TH 5 DITH LT, 19774E1LFI28AK TLE8ADIS2.9%14 Y, K
FEOREMCETOEEINRDONLHDOD, ZALIIBIEFLEBETHD E V2 X
5. £ T, WMEDEHEL L - T, EEFETINBRICEKT S < YV HERERRESEHCE
5 Zhew 3 5 RT3 5% L HEEL o,

COHRE AT, 1978FORBRICEIT S ~ Y HIBRER KD THD &, 19785 D
LI~V HBAPUEATHAHDT, WI0ALRRAENRD. LiBIC19BFEDORRK THAE
L7c= Y A2 ALD T, EED S5 ALFFIRKCEITAFSIHROIDCHRBX T~
YHEADBEAO LI LR TEELORA. RACHETIK Tl =Y MBRRERFE LD
b 5ARES FEEL DD, COBEED ¢ 5 EFEFIBRERCORD S H 5 ASHI T
B EEHELTWAZ LITHEKRE. BERETKD X 5 HMENKRTE, FIIHEORER
Lo TREBERWT BREFRFCHERD E N LS.

7s¥s, FHoIBBREARE S ThRWEGAI D SR AREBRE R b0, TOREILE
BBEEEORET HHERH0.42% & RATh B DKL T, FEAKIS.33% T, Thhb
R5 L, BEIFHEON0ZOMRCKTAEVEREELZETADLIWDLZ L LD,
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#£—21 BEEEROI6S KBTS < Y HRROFRERE (1977)

M| 5 X . )
BREAERE | B X O | R B K F
Bl X | No m
ha A
W 1 4.7207 5 (1.06)
- i 2 2. 2612 9 (3.98) } 2 (0. 26)
y==
® 3 3.5107 12 (3.42) 7
B 28 (1.55)
E | HERK| 14 2.3207 0 (0
ES 3; 15 2. 9752 0 (O } 26 (2.48)
-BE | 16 2. 2810 2 (0. 88)
o 4 2.1818 10 (4.58)
biirS 5 1. 4479 6 (4.14) } 17 (3.69)
2 B 6 0.9719 1 (1.03)
2| 75 7 5. 4942 7 (1.27)
. 32 10 3. 9863 5 (1.25) } 18 (1.27) 57 (2.00)
G 11 4. 7405 6 (1.27)
5 - 8 1. 4876 8 (5.38)
" 9 0. 9917 1 (1.01) 2 (2.26)
B 12 6. 1091 2 (0.33)
13 1.1631 11 (9.48)
Hi 85 (1.82)

). () AT ha Y b < vRHEARER
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Résumé

The effectiveness in prevention of the pine wilting disease by trapping the ceram-
bycid beetles, Monochamus alternatus Hope, carriers of the nematodes Bursaphelenchus
lignicolus which cause the disease was examined. Experiments were carried out in coas-
tal pine forest of the Sawara Experimental Forest of Kyushu University located along
the Imazu Bay, Fukuoka Prefecture, in 1978. The experimental forest covers an area of
about 51 ha, where Pinus thunbergii Parl. is dominantly growing by artificial affores-
tation or by natural regeneration. The sudden death of healthy trees of Pinus thunbergii
Parl., Pinus densiflora Sieb. et Zucc., and the hybrids between them has been observed
and recorded during the past fifty-seven years in this forest. The number of dead pine
trees totaled 13,911 (Table 3, Fig.3).

Kiyohara and Tokushige (1971) demonstrated that a group of nematodes which
were found by Tokushige and Kiyohara (1969) and named as Bursaphelenchus lignicolus
by Mamiya and Kiyohara (1972), are the true pests of the pine wilting disease. The
vector of this nematode which invades a healthy pine through the feeding wound caused
by the vector, was found by Morimoto and Iwasaki (1972) and also by Mamiya and
Enda (1972) to be a cerambycid beetle, Monochamus aiternatus Hope. Based on these
findings, various countermeasures for the prevention of the vector have been provided.
In Sawara University Forest, after a trial measure for control the beetle using B.H.C.
smoke from 1963 to 1969, aerial spraying of M.E.P. (fenitrothion) was practised from
1973 to 1977. As a result, the frequency of the occurence of the pine wilting disease
decreased year by year. The damaged pine trees in which Monochamus alternatus and
Bursaphelenchus lignicolus could have been alive and had propagated were of course
removed at the same time.

As a measure to control Monochamus alternatus more effectively and safely, che-
mical attractants were used to trap the vector in 1978,

Judging from the records on the climate of the Sawara district in 1978, every cli-
matic factor of this district was considered to be good for the propagation of Monocha-
mus alternatus and Bursaphelenchus lignicolus but not suitable for the growth of pine
trees (Table 2).
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Hodoron (manufactured by Hodogaya Kagaku Co., Ltd., containing 23% benzoic
acid, 9% eugenol) was used to attract the beetles, and 120 traps with Hodoron were
placed in three rows in the coastal, central, and inland stands (Fig. 4).

During the period from the 15th of May to the 26th of August, 1978, 418 Mowno-
chamus alternatus were caught in 60 traps set up at an average height of about 11.4m
above ground, and 117 in the same number of traps set up at about 1.5m height above
ground (Table 7).

The sex ratio of Monochamus alternatus was estimated to be about 48% for female
and 52% for male (Table 8).

A noteworthy phenomenon was that Monochamus alternatus seemed to begin invasion
from one side of the stand, and its feeding area was spread toward the other side. A
diagram of iso-invading lines was drawn by connecting the locations where Monochamus
alternatus was trapped for the first time on definate days (Fig. 7). A very important
finding is that the diagram seemed to show the direction of the neighboring forests
where Monochamus alternatus had come from.

The survival test of the captured insects clearly showed that almost all Monockamus
alternatus caught by traps had been poisoned by M.E.P. sprayed previously (Table 11).

It was reported that Kurokamikiri (Spondulis buprestoides) might be a carrier of
Bursaphelenchus lignicolus as well as Monochamus alternatus. More attention must be
paid to this species, because 12,844 individuals of this species were trapped in Sawara
University Forest during the investigation.

About 31,500 insects belonging to about 270 species were captured by Hodoron traps
during the test season (Table 12, 13, 14).

The ratio of the number of Monochamus alternatus trapped to the whole number of
insects trapped was only about 1.70%. However, the total number of insects belonging
to four species of Gerambycidae, i.e., Monochamua alternatus, Spondulis buprestoides,
Acanthocinus griseus, and Uraecha bimaculata was 13,453, and, the ratio of the total
number of the insects belonging to these four species to the whole number of insects
captured was about 42.7%.

The trap hung in the air more than 10m from the ground was more effective than
that set near the ground. The former was estimated to trap about 357% as many beetles
as those trapped by the latter (Table 7).

The ratio of the number of dead pine trees to the total number of pine trees gro-
wing in the treated area of Sawara University Forest was only about 0.685%, but that
in each of the 10 sub-areas varied from 0.21% to 2.24%. So, it is recommended to set
Hodoron traps to relatively unimportant trees.

Capture of the beetles by traps with chemical attractants and aerial spraying of M.
E.P. was found to be almost equally effective for the control of the pine wilting disease.

The above treatment of the forest was found to reduce the occurrence of dead trees

in the adjacent forest. This was defined as the sieving effect, which was estimated to be
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about 7% in Sawara University Forest in 1978. On the other hand, the mortality of
the pine trees with Hodoron traps increased to about 20 times of that without the Ho-
doron traps.

The climate in the Fukuoka District in 1978 was abnormal. Based on the actual
result of the damaged pine trees in this district, more than 213 pine trees in the Sawara
Experimental Forest were estimated to have been killed by Monochamus alternatus during
such environmental conditions. The actual data obtained in the Sawara University Forest
in 1978 showed that the use of traps containing chemicals to attract Monochamus alter-
natus and other harmful beetles saved more than 119 pine trees out of 213 from the death.



