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TTH IR NSRBI L DEEEFEOIEAREE L o F AL 1RIER USRS RN
BTENTTHITH 3204 UL L ZLERANOMIEN WD E L DK ESMME & -7,
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FHOMBEZMO M TR LUERDIEZE DT, AT 4o LHsZ LI,
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1. BALTER

NTFTAATHIF ) Moecholypa diphysis (Pascor) (LUFH 3% LBEFRT ) DENTO
EREEL E LB TH oo BTV EORHMN, DIED AL A 5 A OL LK A
R, AL 2RI R O, I RGO YGERIIC & /- 5 (451978, YEPEIIAHOB 1983, #£1982),
AKDE DRI FELERKR Y & T 2 e Bbh b, (LS TIE 2N & TICARLBED#
FRABEMTRIESA TV S L) (EEME—51984) S IExt S 2 S DFHRMIHBIL 26D
RESNLELDTH A5, HEAN978) 1L, FEIMHIIIWHBEFLHTHEN, Thi k- 1IIR
¥

®-1 RERAOFESD

Collected records of Moechotypa dipysys in Fukuoka Prefecture

B OE REERAAB BEH
fa el dh T PHET IX. 2. 1938 ok, HI
- 1X. 2. 1938 KR
A5 D) 3 FRA T ) BT X.28~1X. 4. 1951 b= ¥l
TR TH A1 4G 1X. 3. 1956 R
RS 1957~1959 LN
MR AFEMZTH IX.17. 1964 1=

- 1DOHBIEBENOLDT, WFhLTTNOBEIEDH L ZOMLTIREEh T3, 7L
NS IEERTIIE S R RIHCLIEDEAF I 2D 2 &) TH B RHFTHOBEI LT
ZEORELSOBALB AL, # IXF VDKL TORIERMEELS 2o T 72,

EZABYA ST EEIBAI B SIIL AW FERNOEARTE % F L., 197052 5 1145
FENT R X hLET BHEEMMIPBAZINE LI, 20O BIRROBT, 19774 8 A
CRBEBELABI T A 73 ERADH 33 ) ONELFEW EN, Z2DBROME TIISEIZ Y TIC
BEIMEL TR I L 0h - (FKIF51978) o FRRULA TH /B8 LFBRTTL19784E 7 A 1281 T
BEIER SN, FIETOM M HIEATIEDITHFEIIEARE L THE» SIEZREBRAL T/,
Z DB IS SONIEER R R IZ A TIEATD . & S1IIAL, BB THEF ksl s h
TW3(Z4F1978, ik 51988, AFH51988) o IEAABALIEEZ M Z TATHICND G Z s h
TW3, 20O EXINOIADEIKNE LT, 733 AGORMPLSHITICLSBIED &,
ABNBIEERBII - 25 MAERTH L L Bbh 3,

BIEADELFEEK - 113, WHIORERTH S0 A LB % pL & LAt 5316
AIAL TV B, - 1 O TREEIA L 28 I Hi X O RER T, 19808121 AR ICHE
BEHSNLLTTRELRDORET L0 ZOBMTIIREDORENTI A REMAL T, HE
27 A FRGEERICES 3 &5 L HREES - 720 BN TIRED, £ ER/IFMIZRS
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Now extermination

F-1 BRBRCEIINSTHITHIFIOEESH
Distributional expansion of Moecholypa diphysis
in Fukuoka Prefecture
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rvl 7 Sy
™ -, 7 X FiEH
2 - - 2 Afforestion of Quercus acutissima
- G B 7 TERAM
‘/ a‘ - & Natural forest of Fagus and Carpinus
PO ‘ QF FE R
g i \\_. / Secondary forest of Q.serrata and others

-2 REBAOELEFELEHKDO SN
Distribution of deciduous broad-leaved forests
in Fukuoka Prefecture
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EVA T RESIECKIEL Th Y, M 5 (N 2 & 2 ARKRIRKND 513 H D2 - T
WV, LA LHUE(1984) 12k 3 & AL CIRRAFINZORBKRN A 5 IR EhTWw 5 2051H%
REUNNFRED THHENRZAT 22 ) pAHEH s 5,

19604 & TOHRMBAMNCA S IIRA L BT ES TEF, P4 7 BARIABIL TIRAL
RMRIIENTEL, COBKEEZZE, HIFVOERILEL LD L LT, Yhofifk, b
DEHEAR, BEBRHAEETH 5, MO LIS BRARIEA 2 S @O ATIZ L AL TH D,
HIFUHN—EIMEL TERMRDOEME TETEL bR S, LA LIEZEENECICIEE
W7 2RERD BN BEBPHAE S EORARIEIS D EFEHIEZADIA S hhidif
WA REARE &5, ZOKI BMU» 5, T4 &7 BEHEANDRALP IS hE, &Y
R DML FBOIKRA TR LD THA ),

2. TMEEER

19784 A 5 19834F & TR U198 IS UUTMLIHA 21T » 720 WK TIKRIE A I F ) OELUITH B
SR L BSRT D REFE300~400m D ¥ 4 & 7 #{ b5 BEIN & 2 1Y 71 22K & ROARET O 4k YE3A BRI
PUHEE OIS 2 B H A L 720 7275 L198YSEIZ FEINIEN % 6 50 D IS4 2 TN T B, 1989
HAZPIA L 22 BB O£ R D » TR LI L < B,

1981 —

‘Aug';.
-3 7 EEOTHLEE BHHAXK)

Seasonal prevalence of the emaergence at seven years
(Total male & female )



x-2 BEOMEEERAER

Sex ratio and emergence date

A ' B ok B % it ¥ H 1t B 50% Tt 8 &7
HEF EEARE Number (%/7%) A/d H/H n/H
Number of emerged . Date of first Date of 50% Date of last
Year bed-logs Sex ratio emergence emerge emaergence
examined ¥ ) (month /day ) (month/day ) (month /day)
1978 600 1640 1528 0.93 Ww/18 X/ 6 XI/ 8
1979 400 986 1016 1.03 /16 X/19 X1/ 2
1980 63 66 69 1.05 I /16% X/ 4 X /3
1981 56 82 86 1.05 W/20% X/10 X /14
1982 50 90 88 0.98 VI/25%* X/21 X /12
1983 200 485 478 0.99 Mm/29 X/21 Xl /12
1989 120 116 130 1.12 /28 X/20 X / 8
Airai - - - 1.02 /22 X/14 X /22

1) PUEBRBE R ERUESDOA TREOPELRIET LV,

Not include next year emergence

2) *xHEAR

% . Presumed date

TG Ss YK i vy
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Seasonal prevalent emaergence separately male and
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(Number of emerged per 5 days) / (Total no.of emerged )



x-3 BEOSANS8AZXETIHANTRR (BKERIAMES 105m)
Weather from May to August (Kurogi Station, 105m above the sea )

5BA»58AHAF THOAGE Total of four months

T 50%F4LB 8 B¥EHRE B ok B B 8 B [ AFE 1 mmLLEDRKBH
Year Date of Temperature of Total precipitation Total duration Total days of over
50% emergenced month average of month average of sunshine one mm rain day
{month /day ) C mm hours days
1978 v/ 6 95.7 557 815.8 37
1979 NV/19 91.6 1203 783.1 45
1980 N/ 4 89 .6 2338 600.7 68
1981 W/10 92.0 1045 745.5 48
1982 V/21 90.6 1162 751.8 48
1983 v/21 93 .4 1087 764 .6 42
1989 N/20 88.9 872 571 .4 52
F V/14 91.7 1181 719.0 48 .6

Average

285 MEnMrE YRR W e,

0661




8 KEX - &F  HBERIEFANTTHa 7H I ) ORENEERIZINT 2%

PCRREEK - 2. K- 31RT, FBEOMRENOTHCIRIE K - 4 193¢, 22 LA
ERALZIELEAREAHER 20, IHERLRE->Tw 3, B4 IX)PMA2LIUCLZH2 S
BB AL & O THIMI T3 % THAMEE Y 345, 2 2 THNZFL G Thli s
nrHELTW S,

FEOPLERI ST, WIIHLINE 8 Tk A» S T2 TIRIF—EL T3, LAl
BASTHE HIZI0H LR EA» 5111 D E Cls ks v, 4, 50%IMLH 255 & 9 H 4
25 TMUiTH 2 AP H &0 LLMEIT v & SIS HEAER O PRI EIE ] —ffirh %
RL, HEE IS MEARCINET AL I L 2 L3 gD 570 L EMILIZIZEL D 1 Th7,

TUEA PRI L > TEWT 3 & EABEHEL DGR ERI L e 7 3IF )DL THS 5
A25 8% TD4 »HEIZDWT, HPFH&E. Fokht, UG, HiEght Tomll L 022
NZODOETHIEE - 31237 Z OSO[BS RIEDETT B L 2w
D, ZD 4y HEOMEA 5B H & R LK DR & HIY & G350 7,

®- 4 50%PLE EBER[EEFROEENF & BRI

Single regression analysis & correlation coéfficient
between 50% emergenced day and weather factors

[|B & Kk & B B8 8% 8 1 il EORKEE
X Temperature Precipitation Duration Days of over
of sunshine 1mm rainfall day
a (y@H) 85.794 19.891 10.553 26.721
b (x{#¥) —0.778 —0.005 0.005 —-0.253
r (FIBERE0)
(correlation —0.241 —0.343 0.068 —0.332
coefficient )
IARARY =a +bx

y
y 50%33{tB (9 H), Date of 50% emerged (September )

L H & QB BRI DM & HHIBHIC DWW THE - 410053, £ F5um e DR E R 5 &k
D x (Gult) DIFEHP-0.778Th 3, CHIBRIMHP LA B LIULNFRELZ L 4RL TS, DF

DEMABRIET LR LCKTI 3L, 2RI TIMLHA 3.1 BRL 2 520 %
ZEEBDLLTVS, 727 LHIMEREA-0.241 K IR (X - 5) D &12p5kbEE HHﬂ
BEMIC DV TR S &, x DEFEIE 015, FHEHBOEADMFIRIFL AL L &L T
Wa, 512 1oLl EDORBEMB L OFRIL, BRIAOBA»Z20EDLL TEH 3H7THEHI Y & 6{“9&
Loty 2 DOBLOEISE, BFEHMAI00MZ 2L WA 250 B2 Lo/, 2L
WG I E B,
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-5 FHRBENDEETE0%THER & DOREER
Correlation between temperature and
50% emergence-day

£-5 50%FMtB & RREFROEHEE

Multiple regression analysis & correlation coefficient
between date of 50%ecmerged and weather factors

% i t 1@ RSB E
Coefficient t Standard errors
a (yth) 628 .361 6.706 93.708
(General coefficient)
b (3t i xi OFE ~5.015 —5.669 0.885
(Temperature )
c (B K Wt x: OFH) 0.024 3.145 0.007
(Precipitation )
d (HRBEN x5 OfFRK) —0.061 —1.794 0.034
(Duration of sunshine)
e (B K 1 xs OEFE0 —2.841 —4 .481 0.634
(No. of rainy days ; over lmm rainfall per day )
l(ﬂ’ulf[ﬂ;{]f—?tj{) .................................. 0980 .......................................................................................

(Multiple correlation coffcien )

AL MR y=a-t+ bxi+cx24+dxstexs, vy P 50%IHCH(9H)
X1 R, xz cBokhb, o xa D HBED xa D 1ambl lOFRKITE
y D date of 50%emerged (September )

T T DO TOHTEEREE - SOl A, 2RI A LML 257~ 2 38R
EL RiamATE S KE L BKH A 2 IOR Rkt UBRERIE, REAEEHERIFE LV
E&h ol ZTHEHMROBE LN UEmME RL 2L FER 5,

VI EDFERZ 0T O GREATE O EREAE N> TILHNEA N E S &0 &)
M TE S, ZZTHADIFLLODOWTHRIL TA S, - 2050%{LH & % - 3DORFHRAE
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(4 » AORTIL) » 6. LOMEE OFIX19785, 19834 T, R DL IX19804F L 1989 2'H 3,
ZOAERISDWTI L H A& B &, 19784 £ 19804 A*54 { 19834F £ 1989EAMEC B » TH D, Hill
BOEREZNDEFENTUEDH ST LMK LE V., DEULRARNTEE OMETIE, BAHEL»ZVE
TUEBAREZ LW LI BH, TRIZOVWTRHENBENFH I L EIENR 2V, 2,
Mk B E AMBEMITIEIT B EAEHBLAVWI L ELE > TWVE, TNHEDZ LA S TIHEBD
F=FTlEd 25, WHIMEEAOThEOZ A0 T LI, AROFERZGT 2SI E TR
ZREDEEEFER O DL BEIEA H 3L ) TH D, /272 L1980HFIZ YL TIIEL RN AT
HBERHT 5,

FEEOBMEEEI s AR fTbh 347, —8l3 4 TEBA U BREPLT 5, Z0H 413, 1978
EREIMTENTIMLI L TREINL L 2EIB13 0.4 % ThH » 70 F 71989 EIN A & IENIHL L 72
LI L THNGBBADEIARIXI3.4% ThH 720 TRHIZDNTE - 6 1205F, %4 £ 1978HPE
SREN L DARETEL 20 8 BT @A 510H 1A Th 720 THIZITHEMEINIC & BIEN
PCDEEH L RIC TH YD . PEINFEAE > THINLEHNIZE Db S5 B 2 & &L 2 (KK 51980),
ZEEIRL S LU LTI T B3AEHS VI L E) A ETMZEH, S D EMME % 3 &85
EHPITFELHL AN, ETHYTOEEIHELL 22 ¢HEZ NS,

x-6 BVEMMLesphig®

Emergence of adult and hibernation of larvae after oviposition

E B F

Oviposition year

1978 1989

1% x #
Number of bed-logs

EREANFILE

Number of adults emerged 3168 247
during first year
¥ FE P AR

Number of adults emerged 13 —
during next year
M X & R ¥

Number of hibernation-larv e

600 120
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0 I 1 i ) T T 1 T I L)
Aug. | Set. | Oct.
-6 1989FENTREPLEER
Seasonal prevalence of the emaergence
and temperature at 1989

a:

b:
c:
d

[l

*E}E PRURET & TUEBR D P RBSCEBSH S h
[ 7PRo

H¥Ham (C)
ak3HFS5LED (T)
7 BINO THCB BT LT (57)

c W7 BIOPLHRBIIHT 3 A 0N

feEsie (%)

: Averaee temperature of one day(%)

"a” moved ahead 3 days

: Moving average emaergence of 7 days

(No.of the emaergence)

d: (No.of the emaergence the day)/

ZHX - 6131989 DRIL L ZDEMO LR L DBIFRE L
LB oTV3E(c &dDWHLTVBED) . ZDDLURNIIKREAW S 212 ﬂ(.—FL’(l«\éo THE
HHED L 3BIEEMOTRMIET & K CHHIL TWd, F729 A25HED THLEDORDIEIZ L RE
KTHRDSN DA, ZOBEIE4 HIZETMOTRETLRAIL TS LIIZHZ 5, I0ALEEIE
IMCEA L2 23700, 3->&D L AMimEnRes s o7,

3. hREHFE

(No.of the emaergence during 7 days)

(%)

LTwa, X259 A 8 HEUZIHLA

FAEHFHRETUERAEDOMEAE L R —D iz 50T, AEI131979, 1980, 1981 19890 4 H» HRi,
fREIL19795F £ 19894 2 A ERIMIIE L 220 MIEIZER KL 7 F ARV, MEHEIL1981F F
T#0.1mm&0.01 g . 19894E120.01lnm& 0.001 g TH %, ZOFERIZ DV TIE—HIIHMEL T 3
(KEF1989) o % HMIEIIHEINE N ZFENIZIMLL 28 DDA ERHRIZL THY, 2EBIHLOR

HRIZPAEL T v

BR- 1 1989&EPMEORRBEK & /PNEEK

k£ Length
A:%25.53mm C: 3 22.8mm
B:%£12.93mm D : ¢ 14.03mm

Large individuals and small individuals in 1989



®-7 BRREGE (EIPLA-FRCTAELLZDBN)

Length and weight

{Only fiest year emergence)

B/ AE 1979 1980 1981 1989 /P 1979 1980 1981 1989
Female / Emergence year Male / Emergence year
BAEBEKEH HEE KX
Number 978 62 90 116 Number 996 65 85 130
measured measured
EHkEom 21.14 22.36 21.30 20.22 EHERom 19.91 20.66 20.13 19.09
Average length Average length
= %R E 2.10 1.74 1.60 2.54 R ERE 2.20 1.79 1.56 2.20
Standard deviation Standard deviation
B KX & 25.9 25.1 24.4 25.53 B X & 25.5 24.0 23.1 23.63
Max. length Max. length’
= /N & 14.6 17.6 16.9 12.93 = /N 1A 13.1 15.0 15.5 12.60
Min. length Min. length
EHkE ¢ 0.536 — — 0.521 THhE ¢ 0.473 — — 0.469
Average length Average length
R ERE 0.169 — — 0.164 R ERZE 0.157 — — 0.141
Standerd deviation Standard deviation
= X f& 0.99 — — 0.845 m KX & 0.90 — — 0.767
Max length Max. length
m o/ {E 0.19 -— — 0.192 7 0.12 — — 0.168
Min. length Min. length

a1

Vi LS - TY

N LRIDHAIMNFH Ok s Lo L g G
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BRI H

He] Uk 2

<o

39 20.22~22.36 mmT & -

3]

4IEMZMIIL THA S &, HDREILNEKR25.9mm, )~ 12.93mm,
HED AL 3 5 K25 . 5mm, fik/)312.60mm, F1519.09~20.66mm TH -

o MEDATIS I A0.99g . fik

v FH0.469~0.473 ¢ TH -

1 ¥ At

HK0.90g . h/N0.12 g

ik

DFEER:

10.521~0.536 g , HED (A

¥

1A

019 g Y

—7\

2VTIH

-1

A (1978) A M5 RE THE21 .9

o: i‘}:‘_7\15:

[/RY

x
Tlx

o VTN LD AR K

#23.0+2.3mm, K/ 5

WyPE 13 %

+ 1. 6mm,

3

S

yreat]]
~27mm& L CW 3,

il il

LWET

¥o fluh

(1978) A A orly

N

- 81

XphEnEng b,

Ns LIy 3 &, 1B

—

15

IALLL LTSI LS SIS SIS IS LSS STTY.
AANAANANRRRRRRNRRRNRY

15

20

15

T
xQ el o
€«
7]
O
N
AIILLSVSSILILSITLL,
ANNANRRRRANRNNNRN
SIS ILIISISIITISIISY,
ANANANRNNRRNNRR
1] i 1} _ T
XQ 2 ©

7-3 1981%

[E“

19794

-7-1

1A SSTSSILILTLAT SIS,
ANRANNANANNRNRRRNNN

5 mm

20

7-4

AAAIANANERRNUNNAN AN AR ASNR

Vel llees.

IN|
15

151

1989

19805

7-2

&

HTEOENS®
Freguency distribution

of body length

-7

ISIRIISIIIAIIIIIIISY:
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1_Og
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ZI BN

AT ITIISIISLILLEII SIS SIS LR
XA RIS TONSAN

(PILTIAISIIIIISISIIIIIS IS
SNAANNCARMRROARRNR

05
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19798
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FEOENSH

Freguency distribution

of body w
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14 KK &F  BERICEIANTTHITH I ORETE LHRIIMT 3R
F-8 BEMOEROLLS

Comparison of the body length among emerged years by F & t test

S B O BFE  F-test
WiERIE 1980 1981 19sg  EMEFME 450 957 1989

Female/year ="~ ] Male/year — * == T
1979 1.43 % 1.68 % 1.47 % 1979 1.50 % 1.97 % 1.01
1980 — 1.18 2.11 % 1980 — 1:31 1.51 %
1981 — — 2.48 * 1981 — — 1.98 %

FHBEDRE ttest

HEE ¢l HiRE t @
Female/year 1980 1981 1989 Male/year 1980 1981 1989

1979 5.24%a) 0.87a) 3.74%a) 1979 3.21%a) 1.20a) 3.98%
1980 — 3.83% 6.58%a) 1980 — 1.92 5.31%a)
1981 — — 3.70%a) 1981 — — 4,03%a)

* [ fEMRHS % THBEXL D, a)MATRL TEVIEWelch DHET ¢ il E2HT,

* .Significance,95% confidence level. a) Welch’s test

®-9 1979F & 1989 ENHEDLLE
Comparison of the body weight between emerged years '79 and '89

Mk E 8 F ¢ MR E R F ¢
Female Male
1979 / 1989 1.05 0.91 1979 / 1989 1.22 0.28

et & b oM e PHMBIIAFEIRT LV

Not significance all test.

KIZTHEIEW OB O IZ & » THERKRRUIEN» S22 EHITL 2o FuiEDT M0 H#

BEM- 9L -101570 oo F 22 FIUEA HERAT 2 V19795E L 1989F 1220 T, 95%{EHIX i
TOFEMON %M - 11 & - 12127030 725 & 5IZ198YETLIZ DL TIHEIIEIEIZZ N Fho)
THEREWIMIOHERS 2 - 131203 720 THHEDRDP S5 —HHIE X 3 Z &3, FHEEHU A VIE &k
FEAKE L, THLBHWAEC £ 313 &/ h a2 fim ALz, FAREEI B >T0TEH, [IU
REL LT NSRRI U TH - (M - 9)o REL DO THEROMIGE 273 72, & 51210
- 134 SMEIBEHATI U T, JAEHHA D EREARE S, B ha % 5 &0 ) i
EL s LA & EINEN A »THINLIEHATE L 2 SISIRERICAE S 2L 2, 22 THIK
HIZDOWTHREE LD Z L AR 5,
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- 12 ¥HE0OFEDOTIHEE 5% ERIX A
Average of weight and confidence interval
by confidence level’'s 95% per each 5 days
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® -=o—=May 30 -June 21 s
s . s - -
20- - - -
- 04— -
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-13 ESRRSHRRIDEES) (1989F MiMEA H)
Correlation between adult length & weigth
and ovipositional period (1989, Both male & female )

PO Z ED SRl & o THEDPIMIIEANH 5 Z &3, FHLENO I WY 5 2 & TiE %
WHEHESNS, 22 TIHLOuRN W5 &, - 35519791 L1989 LD ¥ — 71358 <
19804E L 19814E X PE D E — 713 vy, F 723 - 7 A 5198041981 1L (AL AT Kk & <, 19791£1989
FAINEVWZEEZRLTVD, ZNDZENS, HAFDOEREDKE SLE EOUFUNI LML 2 Ak D
FupllE-sTRESNS LR &),

4. PR

PESRRENA & THEREIN & DI A P <3 22 1989 LI ER & 17 - 720 SR LIS N BB RTRELL
#2050 350 m TEFIMIEZ AR & kit LR & & 7220 pEORIAMIE 4 H 5 [ A6 7 HI9OHORIT, Z O
B 6 WIS, BI04 4 DOUE ZKRGH 120 R &AL 220 PRI IR 22 RIS IEARNT O 2 b3
ARERINAEE (O & R oo DR CPEIMIOE & PR Sy, 2 ST S & T L
2o FUEH ELAIE O BIFAE DTN B
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Days from ovipositino emergence in 1989

1989FNENMH, S HLE TORMY (BE R BRAREBRROME)

(Kurogi Station’s observation)

& 50 BF HB ERdRA A 1t B8 + 1t 50 % F1t B BB A BENBEEEX
H/H H/B(A) H/8 R L B/ H® B—A Effective accumulative
temperature
Term of Date of 50% Term of Number of Date of 50% Days of Day-degrees
oviposition oviposition (A) emergence emerged emerge (B) growth term 1 .
(month /day ) (month /day) (month /day) (month /day ) a) 12° b)
N/ 5-N/14 V/10 N/ 4-N726 4 X /21 164 1733 1570
N/14-N/25 V/20 VI/28-X/5 48 X/12 145 1584 1438
N/25-V /15 v/ 5 I /28-X/13 107 X /18 136 1599 1462
V/15-V /30 V/23 X /16 - X1/10 49 X /29 129 1525 1402
V/30-V/21 V1/10 X 716 - X /25 32 X /22 104 1365 1260
V/21-/19 M/ 5 X/5 1 X/ 5 92 1233 1140
hnE F 15 V/14 247 X/20 128 1551 1419
Weighted average
a) REEZESAUTCTELABOER b) (RTTESHA12CEL-ENDEH
a) :In case of the minimum g]‘OWth temperature'll T b) :In case of the minumum gro\vth temperature’12 T

XS e ]k 4
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PEONERMA & DML EZ MR L AR F£ - 10, M -14md, ZhiZkd &, PESIREHA AR &
BILFEVWIMEIU LN ARG 2R L TWwWb, 72 L EIROM & #2 s I e A b2 < & 0. It
HBLENTL 3, FAPNMNIMEIIE N A DT LMD ST E TORTTUMDI L B> 7=,

Egﬂﬁﬁﬂ ovipositionl period

A:April 5-April 14  D:May 15- May 30
B:April 14 - April 256 E:May 30 - June 21
C:April 25-May 15 F:June 21 - July 19

10-

" T —w y
Aug. | sep. ] oct. l Nov.

-14 ESBRHARIMEEER (1980, MilfC &)
Seasonal prevalence of emergent numbers every
ovipositional period (1989, Both male & female)

ZO0H IX)DOREKLIMEN TV LA, FREIICHRUIZCIREL TIHL, #5845 %
10D B T oo TS ELIT & U RS, pEIN A S THUIEI £ TOIE P E1551 08 H
RIU < 12COIEIAIEN & B 5 2o TRRETARDIKEETIE VA, RIS b DIEEH
HHERIER A2 B 3 Hm %L 72,

ZZT, - 40PN ERELE O UG

y =85.794 — 0.778 x
Aoy CIER) 20 (8H3IH) &L THIT 3L, BETHAHIITOBA2038E H WL <12
CTIRINSEHE L3, THIZE-10DBRED LS00 EINEEREVIE Lo/, ZOEKEL
T, BARRIIZ 9 HOREIZEEL Tuh v I & & 19894 13 Ebskfy UMK TH 0 f HIE
APDELNVELIAILThZALZENEZLONS,

5 & 5B

FEINE L L 2 ENTIR KA HROFIITbh 5, MANHOMEEEL &L - 1110, BL
AT TIRINYE - WEME & H2TTA T+ CRIEITMIT R L THLRANIMR L v D L&l bh 5,
PEINADOFERMI IOV T/AL S (1986) A F LD TEN, /7 VW IRTHRO&ZME H T 3,
F 72, FRE(1978) KA (1978) DL H 5, ZDLENTUA ¥ 7 fIELNMIE 2D F-WEHK
LEWHEEUL 72X, 7ROX, 2+ 7 TH B, fMMILNTI A ¥ 7l5iRE L THIZRHIs R T
ADIE7XXELTFTThHb, TOIMIT SMEINIER A 19794F (2 BT TIT» o #5H &K -
151273 F . COFEEDP S, TIFT7XDE 7 AXEIFH, & ATERIDE I LRI L - 72
FEE S5 (1981) &/ hIRAIMEINHF EVE L T3,
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F-11 B RIMREER (EER LERETE)

Development of the reproductive systems

# B H @ & & B2 &l K R
year/month/day L\Idul:rlltbsel of Conditions of the reproductive organs

1979. [X.10 % 1 B A 5% i
No developing oocytes.
Z X.18 % 1 9B UL A 58 0%
No developing oocytes.
” ” 3 2 LTS 30
No developing testis,
H % A » .26 9 11 BRNEREE. TRIMMR S E
Bef Ne developing oocytes, no developing muscles,
elore RV PR TY v, 7% s
bibernation 2 38 RINEM. MMMk ISE
No developing testis, no developing muscles.
" X .23 ¢ 2 9 & A FE i
No developing oocytes.
4 ” % 1 N L . IR RE
No developing oocytes.
” XI1. 9 .3 1 TS A

Developing testis.

1980. [ . 4 ? 3 KA H D (F517.3(H)
Oocytes 17.3 in average
2 . § 3 KiMsE. MITAY
Developing testis.
MR v N.25 2 2 AR, AR RIS D (EH35{E)
Oocytes 35 in average
After ” ” r) 5 UL 36
hibernation Developing testis.
1979. V. 2 £ 6 BTN AN H D (SEH401H)
Qocytes 40 in average
” ) 1 R A
Developing testis.
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a ] Z % R
7

BARERE

- 15 WBAERRFIEINRE
FESRMARIL9754E 5 A1 E ~ 794F 7 H19H . 24 7 DA% 6 emsKiili i3 E ¢
Number of ovipositions against diameter of bed-logs
The ovipositional term’s from May 11 1979 to July 19 '79.
There were no bed-log of Q. serrala less than 6emin diameter.

—EASECIMARIE A S 1978) 10k 3 &, 1A S AITLIDLGA 2, FH1.3HE L
T3, HEAR978) IS BIEPEINEA'9.3 % T—MIFr D IEiE 6 JNTH 3 & Hiii L T b, F MK
RENVZFEINR AT TLHEIL BV &t v, M5 TOREAR1978) DINA TLEREIMROEIF1E
50% 123 L T /o, KEINGI O RE IR B DHERE & OF & T, YHO & B PG (HPEHIR) & IR 0D e pE 5
IR (MPEDH) DEIRICOVWTER-12, % -13, KU -16, B - 1710057, 7% H519864E D fifl (% ik
T % Neem Seed oil 12X BMEIPGILRBROMBE [ DEDOL]HL TH S,

F-12 1986FESIRE (13 12AR4A0AKIBE. EFIRBII I ZKRIOKDEEHE)

Number of oviposition marks in 1986

A= 5 HR RS E S OE K E IR EEINEROBHIC
(H /1) Wi 4.0 & (A) g4 0 (B) WY 2EE

Term of oviposition Number of oviposition Number of oviposition B/ (A+B)%

(month /day ) marks, no- egg (A) marks, with egg (B)
N/17 -IN/26 119 657 84 .7
V/26 -N/ 7 80 1345 94 4
V/ 7-V/12 82 470 85 .1
V/12 -V/15 27 225 89.3
V/15-V/22 34 260 88 .4
V/22-V/26 30 153 83.6
Vi’/26-V/ 2 29 111 79.3
i/ 2-vVI/ 9 22 49 69.0

Toﬂ] 423 3270 88.5

Per 40 bed-legs. Number of marks were total numbers.



®-13 1989 FEEPER (BLAR0XT OREWAEICLMR, 5H120%K)

Number of oviposition marks i 1989

= B MM B B ® E MR X ERN=E1) EENEY CRN=E1) REE% HKESHRY R1BHY
(H/8) U B 0D 71 (A) 58 F v B
Term of Days of Numder of A/ day Number of B/ day (A+B)
oviposition each term  oviposition oviposition B/(A+B)%  (A+B) / day
(month /day ) marks, no -egg with - egg
(A) (B)
V705 -IV/14 9 30 3.3 89 9.9 74.8 119 13.2
N/14 -IN/25 11 76 6.9 283 25.7 78.8 359 32.6
N/25-V/15 20 153 7.7 424 21.2 73.5 577 28.9
V/15-V/30 15 171 11.4 459 30.6 72.9 630 42.0
V/30-V/21 22 145 6.6 292 13.3 66 .9 437 19.9
/721 -\/19 28 52 1.9 53 1.9 50.5 105 3.8
at 105 627 6.0 1600 15.2 71.8 2227 21.2
Total

Bed-log were exchenged each term; the bed-logs were twenty in per term number.

TSI 3 3 ] Y
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E-16 19B6FEEIMEBOMEE REHAKIOK
Fi9& 104cm, FIHEE 5.5em, FiazkimEik1810cm
Seasonal prevalence of ovipositional marks
1986 year, per 40 bed-logs,
Average length was 104em . Average diameter was 5.5 cm.
Average bark surface area was 1810 cnf

4
P eEihms N=EiEs
8
#
X
1
x
i
')
5
% )
1 =
%
HEN
0 :

Apr.s 14 25 May 15 30 June 21 July19

®-17 1989FEEIRBOME  HA0KRAEHEIZTHR (GH20K)
TR 103cm, FHHER 3.4cm, FIHREI 111500
Seasonal prevalence of ovipositional marks
1989 year, Number of bed-logs was 20 per term.
Total bed-log r? ber were 120.
Average length was 103cm. Average diameter was 3.4cm.
Average bark surface arca was 1115cnf.

K#ED S, BN — 7134 A F0AH S5 Ahing TT. BEINBEI 2V E 13 EEKBEINRKD
ERLE D 570 PEIIOVNILHINS FPEINIEL, FREIMREEIS & 10D % < & » 7=, FEPEIIIT
B33t 3 PRI R D HI A3 19861 7788 .5% . 1989 A71.8% TG DEER L VITHr o1, &
., 1986 E DX [ Difi1282.1% Th > /2o

6 RE@R

—GfiD Lo RN >V T, EA(1978)1314.5cri A 526, 2cnf, F1920.6eni& L. HEHIS (19
79) 1326l F & L T 3, 19894 D MEINX S LMA 1 v 72 BERA O — 812 D0 TR
BN, BEIARUIMESERENTOURLEONAERAN . ZOFREH - 1412, TFHOIRIL
I - 181203, kA, YRHIE L AFMWAHP R LN B T LidEOLMERTL 3,
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work areas by larvae in 1989

Subcortical

19894

& 57 B HB #H = B - RAXEBEE BmBNAEETE FTHEE KR a) 1 a)
A/H F 3l NI EERH W oo B O oo B O ool TR W B # B
Term of Number of Number of Maximum Minimum Average Average of Number of
oviposition bed - logs work areas work work work adult adults
(month /day) examined measured area area area length emerged
N/05-N/14 1 2 17 .41 16 .60 17.00 19.75 4
N/14 -IN/25 5 24 27 .53 7.29 17.24 19.97 51
NV/25-V/15 7 30 38.06 6.48 19.26 20.19 110
V/15 -V /30 5 24 26.32 4.05 11.64 17 .88 49
V/30-V/21 4 18 34 .41 6.48 17.93 19.62 32
/21 -\I/19 — — — — 20.22 1
F(FEY) 22 98 — — 16.61 19.61 247

Total (Average)

a) ZHARNZZZAR20KR-IDODME; 20 bed-logs per each term

HLEE  WErrEEYER W
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BEER Laval work area
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-18 BETARFTHOMIRX (LT BAOEHSR)

Larval works under bark of Quercvs aculissima
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w

. ER-2 #ﬂiﬁ?@ﬁ"ﬁ A pupal chamberA under bark

A DMETIR—FE 723 2O BIIRA DL D > TWAEA, ZOEPEAFEBLEAFRE T
WAGNZEES SHRITTOIBIIE I b NE Bbh b, A FHMmANS 16.6]1 el THTFEDHIL D & A2
ZNNEh o, ZTORKAHIATEIIMEEEZ TIZIToTVAVAY, B ET0flizdi-T
PEIRIEIN O ULk i & AFETRIOINFEEHTE T 2 &, HINEHIE 0.971 L&A 572 (M -19),
EESBIRED A I X OREADOEE D b/ s e, REMWAS ZALPOBKTHEL %
ShlHTHBE Vi L),

mm B C_-

201 A‘L‘//.

mFEH
<
o]
,\
. "&
o))
X
%
o
*>
m

15 ——
10 15 x 20cnt

DR | o 1-Y) REEN
-19 REERE R EORMEF

Correlation between lavral work area and adult length
Average of laval work area
Average of adult body length

7 RETCERA
FECHEPLIHCREIDWTHAS (1978) (3AERDUINDIECE HH5<, 43.3~ 100 %, T-1456.8
%él Td, ZOKIKE L TAESOUH A H 1T TV 3, MEA1978) I3WLH32.2~119.3% (&
IS4 S EIGT) O HUIE DFF LA s+ B EIE 5.0 ~68.2% ., PHI57.5% & L Tw 3, £
THELCIIA & L TN 1B 24 9 7 HARIZE BT, KiRIZ L34t x dIFTw 3,
UL PSET TI1979iE 6 HIZH 3 ¥ UHBE A A, 5K L1 ¥ H Xt /3F (Pristaulacus inter
madius )W REL 720 F 2RWRABALINTIE Y 3 FVEBEIZARIIEVT, 3V VXFO—HTH



26 KEX - &F BRI BI AN THITH IH) OREHEEEHRICHT 305

57 4% 7 (Picus awokera) VRO OREMILIBME ZH VL E2BEL T3 (KE
H51985) o TN HIEH I VIIHES LIIMA L ATRMEN SV 2 OMIZHRKY 5L, T
FHCHBICRENTIHEL TV ERB A RA T3, RIKEDO—FD Beauverialiiz & 258k AER
IEBRDIATIR 3,

XEBOHEFZLZAROKRIZONT, 198%ERERDIZEAAFEIZBICHERBEL 2. HADOY
MECHESE LK - 1512, EIMEKE DBFE Y% - 161" T, PLHEEOEE TH —ifl ~ /A%,
MANBA DO IMEEIZ S 2HIRIL13.4% Th o 720 MIEKIZKHT 3 TULBOENRIET71.0% & 5
olo YEHIS (1979) DFERIZ L B LIZAAKE 1 od 40 DWMEH % 2008 & L 2354, BHILED
BEA2792.8% L LT3, SIZZHED L RPENETH >, F ABEIIERIC & 2845 Hm K
PEOEGEAS L, BORMIIENE W TERNOTLI a2 REL B H 2L Ebh 34D
THLYHMBRESFIESBE S5V, ThRBERAMHIUKR TH -7 DL HMDERH S 2D H» T
Th 3, F MBI L PEIMRE (HMEIMRE) I T 2EERERET 2, 2D LILPEMN
PRI FEREIMRM L L2 <, SS5ICPLEBRTESML LI L 2R Tw 5,

#-15 MALETER (1989128 5 BIAZE. SHIRIE K204, 5H120%)
Hibernation larvae (At December 5th 1989)

EORE 4 omom & o® B HARRE PR
Term of Number of Number of Number of dead Number of
oviposition hibernating  pupal chambers adults under bark adults
{month /day) larvae emerged
N/05-N/14 2 5 0 4
N/14 -N/25 8 73 0 48
N/25-V/15 7 146 4 107
V/15 -V /30 15 76 0 49
V/30-v/21 1 47 0 32
/21 -w/19 0 1 0 1
it 33 348 4 247
Total

Twenty bed-logs per each term. Total bed-logs were 120.

22T AT B BRI L LB OBERR A - 1TORT . Zhh 5 EIMREIZ A
AMHEILEOENRIL2.2%~18.5%Th 1o ZND) bEFEERL 2EIL1980ETH S, TDHFIR
TULHEOT TR £ 512, EMERETTH 212 h 2 b5 TR > > 2 ETh 5
ZITELSNAIEELT, BITCIERO 2O MATEC S AT E » 2R, AKO FCIHLE
BARE 2 S B S S HBERAD % < 0, R EIHERRIAR & o R TTHEM A S B0
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Proportions of the hibernation larvae to oviposition marks in relation to the different oviposition season.

= 58 HR fE E R A R BN G (ML Ry / (ERTMER)  (ME2HRE) / (B)
(R/8) Lk RE D 5t

( Number of
hibernation

(Number of hibernation larvae)
/ (Number of emergenced adults

Total number of B / A

Term of oviposition Number of . .
hibernation larvae

the ovipositions & emerged adults in first year) % larvae) / (B)
(month /day) (A) in first year (B) % %

NV/05 -IV/14 89 6 6.7 50.0 33.3
IV/14 -V /25 283 56 19-.8 16 .7 14.3
N/25 -V /15 424 114 26.9 6.5 6.1
V/15 -V /30 459 64 13.9 30.6 23 .4
V/30 -V/21 292 33 11.3 3.1 3.0
/21 -\M/19 53 1 1.9 0.0 0.0

it 1600 280 17.5 13.4 11.8

Total

TSV I

i

HLES
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Proportions of the emerged adults to the oviposition marks

# Year 1980 1982 1985a 1985b 1986a 1986b 1989
i 72 K ® 43 14 20 20 40 30 120
No. of bed-legs
ERE 2 (A) 2641 88 458 298 3270 3426 1600
No. of oviposition marks
BRI EH(B) 58 5 58 54 605 306 247
No. of emergence holes
B/ A% 2.2 5.7 12.7 18.1 18.5 8.9 15.4

8¢
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I.Bf B

1. V4 253 EROEE &k

AIXVIEB LA S TEAROHER, FRELTEEMIEN S (BU-3), FEIMHEA S Y
bR, AT VEDEECF 74 LVHMRAL, YA 9 rHOEEEZHT 3, » 3%
JOBMILA S B ) I FLHHPBAL A ¥ rHER T, £ MO AESIIBEAME A S
HEELTLEI I, YA HITIBLAEHETE S, REZHABETE THFERERSH
BRENZV, ZNSOBEMNEEILLD 4 ¥ P EFEILERSERETLDOTHE, ~NITHIT T
A IERVISPEINES NAIEZEARD, FEIMOK, BRIBTLEE S 4 & 7 3EIIDVTHE - 18ILR T,

F-18 NFTHATHIXVRHMILGIEINR. 1 27 RE

Number of the oviposition marks and Shiitake yield in relation to number
of the emergence holes per bed-log.

BRI S (ZEAREY ¥ﬁ§ﬁ°’m&ﬁﬁ“ ESHRE ) ifaﬁgiﬂ

0 17 4.9 o( 0) 51.0(27.1) 20.6(10.9)
1~ 5 28 4.7 2.9(1.7) 65.9(37.3) 20.0(11.3)
6 ~ 10 32 4.7 8.0( 4.5) 74.8(42.3) 13.9( 7.8)
11 ~ 15 32 4.7 12.8( 7.2) 83.7(47.0) 13.5( 7.6)
16 ~ 20 12 4.8 18.3(10.1) 93.8(51.7) 14.0( 7.7)
21 ~ 25 32 4.6 23.3(13.4) 88.5(50.8) 13.0( 7.5)
26 ~ 30 16 4.6 27.7(16.2) 89.3(52.1) 9.6( 5.6)
31 ~ 35 7 5.2 32.3(16.5) 98.0(50.0) 11.0( 5.6)
36 ~ 5 5.4 38.4(18.7) 98.8(48.2) 11.4( 5.6)

BAFLX Sy 1 ~S5I3IEXAAR L ALV EBILA 1AA» S S0 L D 2D K5, LTREC,
HUHITIE A AR A% 0  ( YNI31000eri ¥ 7= 1) o

a) Number of emergence holes per bed-log.-for example,1 ~5 is a group of the
bed-logs with 1-5 emergence holes each. b) Number of bed-logs. ¢) Average of
bed-log’s diameter. d) Number of cmergence holes per 1_bed-log. (per 1000cu)

e) Number of oviposition marks. f) Amount of Shiitake yield.

HEEMENT, 7 X F/PBRICSA ¥ ri(FR12]) 2FECEIDEML T, 4H#67H$?At
BE_LBBRT OB B IR EA A H O T, PEIMOE & IR FL AR L A2 % BARRMEPNIT S 1
=N %ﬁft&5if4¢mw/497%imémﬁLTmﬁ%MiMFitto%&f*zow
Ty XL ZWINLA S ROMDIZKHF L, ZhENICOVWTEN EF L, AF181 AMDIZE A
DOEILOHIEE, 1 ~25f A Eh - 724, 16~20HlDE DAL h b -7, THOBRIZO>VWTIE
TPTHY, WROLDE L2rEZS MLV, ZEXFOFHBBILERL 25, 2V ED TIE 100
{BFZRZRE N & N TAOMRBE < DIEILILA A SR, £ Z2AH, BEHILA 0 DL O T FE5EED &
NTHEIBRBIZESZVWEDODEEHFHLENTED ol DXSTEH 1 AL D60~T75{EA I L
TWHEWZEIL LB, MINBDOWEL, MFICBKIIREHTALLDERHILN, HMELEZVED



30 AEX - &F  BRBICHIEINTTAITH IR OREWR VR 265

PHHUMH I EEZONB, LZAT, Y4 77DIGNE, BAEFLS BT E 6 AL ETENAS
o ARED & I PEIMRBUZ DV THEDIE L5 2 2 DISHEETH 3 2%, BHIL S ELINTH
hE, YA 9 7N DEBEIL L DL EZ SN, BIRICOVWTOREI 2 3L £ 5h 3,
NTTHATHIFOEENHRRE L TE, F BB, ERIBBROMIMNATEZ 5 5 A%, Kb
MZZNETNDOHHEIIDWTHRERE B 2~ WEHETI A ¥ 7 % OBIARKEA AR
A SRR TRIERMFK L T BCh OB, & U ISRk K213 3L DAL shER
By TULIEOROUERBR T 5o MEIIBHILIZ DWW TR, HEIFZFEARDBE EHIT 24, IO I
BREIh2HES5ORENEERTLAMET LD TH 3, UL, RIELEMA, 5 DAk H'
55D TRKAMDERABEE 2D | BHTHRO LWHEAFLEND, & 720 BAYREKER L,
ERLTVBIMERRT 20T, HFEMWTH LA, AROAMTHS 4 7 DHEHIEMAIL %
WEILLLZ2ThIELE 550,

EE 3 ﬁ?ﬁtﬂt BER- 4 M%ﬁt*#b/4?7%$
Damaged bed-log by M.diphysis. Fruit-body on the damaged bed-log.
2 FESRRALL

(DEERNC X 3 PEI0BS L

ME P 50% 80%

AREMBE LT XIFFERIIKERIEID A vy L 260 & M0 L, 1979, 1980, 1981
D3NN, £ -19D &) ZHREREK 2 NLIBEBNTONS THa 7h 353 JHFEMIINEL 7
FANL, ITEDREDKIFHEER» TRMFHER TR RS L CEEALIOS 2 ML, V4%
TFEBRMIEE, P, B2 EEICEIVPDAKMICHMEL THO, B4 EHEL, kLT
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PR S 2 ViE b L— RiEICE DMlEL 72,

R EX - 20~211208 13RO ERITAGK S IE ST XA LR TREIMEE A L 5 < (fafrF
5%L NI THiE%2) ShAd o =n, BBk e LTREBTIE 2o ke TARD LD A
b HESLAL & D P D  r > Te WEE L BT B o 12 B, MO SMERS UL TS, M9
HREZE L 20, BERNOBAGKIE A ¥ rHOBRILENI S Tk EZ SN,
EAE U CEED Lo A, ZRIE S A 7 T THORIE A IR A - 72 EARRAGIX, %
X T, NI THATH IFVILEBZATOEHRCELVHOBIEDI T 5N bDEEZ 5N B,
WIEDZ &6 ME PILASAIOMEINREZh Y1380 5 h 2 H5, 2 IR 2R 2 MOSAET
HVEHEDIA Y TR TR EZSNEZVIETHS, EREDEEMHFL T hLLEORE, [
TR 22 &, Bl FRENOEAAZ ORI KHETH B L Ubh 3,

F£-19 MEPIELAIC & 3 IR S8R

Inhibition tests with MEP emulsion for the oviposition,

g HBRXK O ¥ A R E 8% B ¥ BwE # & 2K H

Exp. Fxp. Iimulsion Concent-  Sprayed  Times Date Bed-log No. of
year part ration subject species  bed-Jogs
A MEPS50% x 25 HEAR 2 M N/5.V/10 7 2% 15
at 3 10
B ” 50 ” ” vz 7 xAX 15
at7 10
1979 C ” 100 HyA" » v Y 3 f 15
a+7 10
D ” 200 ” ” v 7 xX 15
I+ 10
I Control v 15
a4+ 7 10
A MEP50% x 300 H K 2 [ N/17,V/30 72 ¥ 40
1980 B " 500 . . v ” 30
C ” 80 T K Il N-17 “ 38
D Contral ” 43
A MEP80% x 40 X K 1ol Iv/23 7 XX 15
1981 350  CEAMEA 2 Wl V/19,W0/6
B ” 40 HOAR 2 I WN/23,V1/6 ” 15
C Control K 15

ZHBRIX L LIREAZ NSNS, TARIE 7 R ¥,

Bed-logs were laid in the log-crossing method. a Kunugi (Q.acutissima) bed- logs
were shaded by branches. b) Bed-logs.
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Number of oviposition marks (/1000cxf)

(%)

Rate of Shiitake mycelium propagation. (%)

Rate of Shiitake mycelium isolation.

I i M
- 1 - —
A B C D A B C
(1980) (1981)

[ 73 % Q. aculissma. 373 Q. serrala.
-20  MEPZLAIBAIC & B ESRRALE IR

Effect of MEP emulsion treatment to inhibit M. diphysis oviposition on the
Shiitake bed-logs.

-8.
1
-1

80r L
60} !
40r 5
20 L

0 [ g BEX B

A B C D A B C

(1981) (1980)
[] 1% % Inocula # Bed-log V///A\% 1-> & Propagation

- 21 MEP fLI2X B, 1850, #Mbh 5D 1 2 FEREE, (31 DEF(%)
Rate of Shiitake mycelium isolation from inocula and bed-log at each
concentration of MEP treatment ,and rate of Shiitake mycelium propagation
in the bed-log at each concentration of MEP treatment. (%)
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Neem Seed oil

BB LBBRTD 7 2 FHRARIEME THIEAN I T AT 7Hh XV ofsEIS A s &ML~
AFFEAR (BF 4-Ton, 1£E90-120 am) £{REAL, RERHE AT L 72 (K - 20) ISMRE L 7213
ZEAIZ Neem Seed oil 1 %E 5 %% AL e SABMIEIE 2 & 3 D23EN T, fihht
BHRK 2Dy PLThHDB, sEYIAFET U 22120 7 HISRRGHIEE IS Ah, BRI 3 HIIHER 03
Hall f, A4 HI7TEH, STI2H. 5 HIZHIZ T - 72 pEIIE 4 H2611 2 5 5 120
MITEL, ZRLRIE DL Do (K -21) 880 Cld, 1% 3 BhEA b L% <, 20
T0.5% 3MAUAGIX AL % <, 7 A FHFREHNGK NP REL Eh oo 22U HE R 210
Lot BHALEIE (£-22) 1 % 3K RV E <, WA ] PikbEh-h, 2
NLEBELETIEE D > e Bk 5 (1985) ki (1985) 75 H: 5 (1986) D fish Tld. Neem Seed
oil DFEFIRFIEZNE 2380 T B4, BELHMGRIEENI IR LA 5 h, LT LLEREL LR
WABHBEREI LV, LU, ThsDOHh e U TARBMSIUEIEA D B DSV TH -
7z (ESLA X O PEIMCE T L € 3 ~46%), RRBRUDBEHOUERL L 32 Lhwny, L%
< EH 1% 3 BIEAGTLRMETE DS VI TOEINBS IR RIE S E VIFETE LN EEZ SRS,

#F-20 Neem Seced oil HERFH*

Inhibition tests with Neem Seed oil for the oviposition.

o B8 X = E Bt @ AEXKE  Number of bed-logs % K

: Concent- Sprayed = 5 B 1t

Exp, part ration times Oviposition Emergence Shade
A 1% 3 40 37 4 kNet
B 1% 2 40 34 ”
C 0.5% 3 40 34 “
D 0.5% 2 40 34 ”
E Control | 40 34 ”
F Control I 30 27 7 X XtiFa)

a) Kunugi ( Quercus acutissima )hranch
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F-21 REEEIMRE (F£AK1000cr L7-4))

Amount of real oviposition marks per 1000ci bed-log surface.

A/H /26 V/7 /12 /22 /2 /9 1A%/ n)
A 8.4 21.0 27.1 32.7 36.5 37.0 55.6
B 9.2 31.9 39.0 44.7 46.6 47.9 81.6
C 6.4 21.3 28.6 35.3 39.2 40.8 61.4
D 11.5 37.1 44.5 49.0 51.7 52.7 93.1
E 9.1 27.7 34.2 40.8 44.5 45.2 81.8
F — — 55.6 63.2 67.4 68.6 111.2

1 AY2D#I36 A9 HZE TORAHL
a) Amount to 9th June per 1 bed-log.

& -22 Neem Seed oil By#hztERfEE

Effect of Neem Seed oil test to inhibit the oviposition.

REPROZE R R A BHFLBOEIE
A 87.2 % 9.1 13.5 %
B 89.6 14.9 18.8
C 86.2 15.1 20.9
D 90.1 14.5 15.5
E 88.5 17.9 21.8
F 82.1 11.3 9.9
FEINMROENEG = (FEIMEH) / (REEIMILE) X100

Bt FLEDEIA = (IILED / (FEImg) X100
a) Rate of real oviposition mark. (r.o.m.)/ (total o.m.) X100
b ) Number of emergence holes per 1 bed-log.

c¢) Rate of emergence hole. (c.h.) /(r.o. m.) X100

(2) FE EmBhRR

L HAUA

NTTHATH IF NG Y TR 285 RAL v & w ) TENTFRE ML T
JEAIZ 2 BB & 380 U CREINPG 1l Zh Y & 0RBR U 720 [l—@hFROFRIN % UK | AL 72 1) et 1%
(em)D 1%, 2%, 4f5& 3V DHU DT THFEL . MARGRIENGAEIRERA T LFRT O
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SERTCIRIEL 2257 H 3 7h 33 Dk AR U TR & ¢ 720 BRI, ZX &L 72 ¥
154, IF F15AD304 2, ohis $40 240 3180HITH 5,

REHE Y 2 PERR L T B P R TE D 2 FEERME X O BN & 100 & L 72856, 1 i ¥diEfio 7 %
¥TI67 %, 3+ 5 TI160 %, ALEIEMIX T2 X X82%, 3+ 520%& 40, MM 2L %
3 L REIMIEA ML T AR5 (M-22),2 D2 h 5, HBWOBEMNE LT 3L rHE
WIDHRRIZ LD S 4 # 7 THE N BIES B2 A, NI THITH 3% QMBI TH
BLEZIHLNDB,

2t N
. Double J
=
S o NS
"~ ff Sta ndard |
g
S NS
27 Half |
= 1 I 1 1 L 1 1 1 i I
o 2 4 6 8 10

PEINEEL  Number of oviposition marks.
Y I+ T Qserrata. [ 7 X ¥ Qacutissima.
=22 A 24 RN ESHE 2 (/1000cHd)

Number of oviposition marks on the bed-log at each density of
Shiitake inocula.

Bl 4 - b

NGTNATH IR DOREHIAREAA L S A 9 BRI A v+ & >3 pEdi & Bl 5
FihaRERL 72 (51T - A) AL 22 EE 2.5 ~6am?D 7 A XFRKIAEMGAL, v b DOz
A A IALIERHNIX L P AR RS U T A EXII b TIREIAA Z,
F40 MO v b THEIIENITS 2 & A5 NN, A ES T A TIIRL T,
WIEHNENS (-2 FABACERLTVEE Ly FONLSEINER3ZELEIGRN
EBEET B, by MK VEAYT SN 2O THEBISPEIIMAZ T 2L, SOWEINYD 5h3 2EAH
b5,

ER-5 BHEKZ ¥ l\k&éf&ﬁﬂlﬁjﬂ:

Inhibition of oviposition by net screen.
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®-23 [RR Y FOEPRALEHR

Inhibition effect of net screen to the oviposition.

o 3% it B A EESBIR 2L / 1000cni 24 /- +)
Treatment No. of bed-logs No. of o.m. per 1000cn
Bidl 4 b (SERi) » 58 0
Bl A v b (RE2#HR) » 53 0.9
Control 21 54.5

A b OHIEH I 4 mm i IR
a) Closed in perfect by net. bh) Closed in loose by net.

FNIR &

NFTTHITH IFIEERT, HHIRERALINTOBESRTEEEIFE LD, T¢
FUEDRA TSI DB VOB E N2 L2 6, 1985 1 ZRNRA IS & 2 REIHBG I & i8R L
b

®-24 MAREHBREOAE

Contents of oviposit inhibition experiment by laying the bed-logs in forest.

A B X [ fit & B THERE (om)
Exp. part Inocula race Number of bed-logs :]\l;i:gt'ge(i of bed-log
AR A 241 20 9.5

B 514 20 8.9
WA C 241 20 9.2

D 514 20 9.5
RS E 241 20 9.5

F 514 20 8.8
A NS 241 20 9.1

H 514 20 8.9

A is an open field in Kurogi,inoculated Kinko-241. B is the same place as A,

inoculated Kinko-514. C is within the forest inKurogi,inoculated Kinoko-241

D is the same place as C, inoculated Kinko-514. E is an open field in Jouyou,
inoculated Kinko-241. F is the same place as I ,inoculated Kinko-514. G is within the forest
in Jouyou, inoculated Kinko- 241. H is the same place as G, inoculated Kinko-514.
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A T REO S B IGRMESRETH 5 4B 241 & BRI TH BT 514 EHEMEL 27 X ¥
AR ZMEA L, WEHTH B AR E FPIITICIRAEAS H3RE L 72 (5 - 24) oAWK & U THRIIR
HEATERKIS 7 X FILERE NP0, HRNRCIEZ D5 CuE< (50mLIN) DA FHRNIZ, 2 h
ZTHUEIHRD B0 D BHER D T, FHAY TREAAL, BHMREDTARRIMIRES A 7 X ¥ AR
Wi Gb, RRHUBIE, BEBEL COHIEDIREAA D B SR TOA A, BARIERERIX LSO (K454
B3, T AFHERRICED TilARE L, 6J140E 7HIOUWIIMEIMEDIEZ L, 20K
FRAHTEZE IS AN T HI7H, 27H, 30HIZBMMILOME R 1T >0 101132 h 6 & 28FIK LT
M, WHDEEDE (U4 9 7 IHBAMNRER) 2WMAEL L, £, KRERBHENZS 4 5 7N
M EMAT 240, 20RO & RERE THITREAS v 2 DOFBRMAIEZHIZART, 19904k
HFx TRE-IAOM & del gt # AL 72,

PESIICE . DV IR - 23 TS B & IR LS IR A & Sl 0> 26 A58 5 . FRIIRE DREINF; 1l
SN 5 NS, pEYNHIIRDIREAZNGVED, HiEORE, KRl Tt Fh L skmike 5
KA o7z, PEOBGHEN A S 3D, WUEDIEH, ME, REME EFELLNEHN, 2Thb
DEHEDHIZED, RNTIPEIA D EVWE EZ 5Nh 3,

[ - 24D B ALE L DV TR 3 & BUBIR ¢ O K HERX].9~4.0TH 5 D125t L, FRINFR
NDEXIEOTH 7, ULHLEASHAOHN  pEINEEN S S LI DI 41310.9~20.2%
TH Y, HEAN978) XM 5 (1979) DKL TIRW & ) Th o 1,

EREOEDFEYULI - 25TH b0 FRHGFIINIC LIS 5 & SFEIN TRV Th L BRRIRE AR
fReE &N Ll Twdh, WA XTI % <0 HAHMIZIE LRI 241 HEFEK 220 T HARHNIK
AL D ok, FIKISEOBIEE T, RIS 7 hHa 7h 2 3 YOIl MEAD
EEHORANWL S, SRILEVIEZDENFICFL TV EEL SN, HRNIRREDIZZED &5
BEIGREFEETH L2541 54 97 THY, #HF1RMARTH 52 LA,

30+
¥ - i 4r —
E = S
= 58 o R
= & 20} £
Ey 23
= g %
() iR )
E 2 ()
¢ 10r 2
E g
= 7
0 ol |
ABCD EFGH ABCD EFGH
-23 {REAA3tRY -24 REAHHF)
BESABIERES (22K1 AN9) BESERIBHIL (E/A1 A% N)
Number of oviposition marks on the Shiitake Number of emergence holes on Shiitake
bed-logs at the log-laying place and at the bed-logs at log-laying place and at

inocula race. (per 1 bed-log) inocula race. (per 1 bed-log)
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ycelium

Rate of Shiitake m

propagation. (%)

ABCD EFGH ABCD EFGH
(#ifiSurface) (KFiiCross section)

-25 (KeAHHR. BRKIERNTZDOEE (%)
Rate of Shiitake mycelium propagation in the bed-log at the log-laying place
and at the inocula race. (%

ZIRERBIAND T 4 5 r iRt & & - 2512778 F . AR T & AR ¢ &9 ,‘”,wﬁﬁé% L
oA, ZHIBHBETOMEIMREANE LRI RHADI6. T E L E . P4 57K & 2R H
Ghofl e, —HUED &) ITHRNRYE CREBUHEETHL 54 54 9 rOMENH 12k
&2 EZO6NE, LTI, HRNRE OB AR LTS - 2247, BUBRE T, I
IR A2 BUTHETED 27DV L 9 X IIER P S - DEEZI SN S,

F-25 REAHWFIEMNRE BRHAKES 1 2708

Number of oviposition marks,emergence holes and Shiitake yield of each laying
place of bed-log.

E N E B B FL B iR g

® @ ® (¥
MoKk i A 16.7 1.8 36.9
AR KA C 0.2 0 32.8
E OB M E 28.8 4.4 27.8
EB KA G 0.2 0 32.3

HAHIE T RTUEEARI AY2D
@ : Number of oviposition marks per 1 bed-log (@ : Number of emergence holes
pér 1 bed-log @ : Shiitake yield (g)per 1 bed-log

LIEDE I IR EIEANT T A7 H IF)OEINI L R A D 35, Bl L 3EEHD
BAEET EWIPURR E 2 3D TS E ST 5, £ /-0 HMNRBIEIBO Y 4 iUt b v
DTEHEL 2 £< T 25 EDELLNED T RAVLETH 3,
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3. RehERRR

(1) BRANZ & 50k BB

DEPILA

NTGT AT HIF ORI DR e L TDE P50% LA AIRER & 1T - 7=,
FESHTD N T 7 A a7 h I X ) #H5HIZ19824 9 A#TA). AEEESOR% & 100 0 2 fL e h 2 [l
BXEX-260 L) BB EMGAL TEEL 720 ZRThOMBHINIERFEIZ 4 ¥ SR BRIL /-
TRET, HIXFVOBHEDHL VLD TH S, GARIIIIBI D7 X FREEMNIL 220 HABH
2, REABIEZRIZTFREDU /2 F F swing-fog FHRNTIT -7 9/2-10/612 4 ik Af & 17\V19/
6-11/11 12 JEfR & A i (kD B & 9 A L 220 11710 12 2 06IAROBE LB & BT, 121 12 F88)
SEEMTE, BN 2MRKR ML L TERHDIEZ 2% (P4 9 7 HERMRHEE) WEET- 7,
# - 270 ABD B TIE AKX E EBIGRIDHA 2 22AH D . D EPILAID MR ARD
5NB, . £ -280BEIALECC ML TRl ESER 2 A bt IR BROEI A, DEPBER
TIREL E->THED, ZOEMOSHDE L EZL SN 5, MSREREY (2-29) LIIAOEHKE
(#£-30) Tk, KRBRXMICWIFELERBESNEr o, TR, KKV NFTHITH IF
JOBHEZTTLLEOTH Y, EHRLHBIZ A S rHOERAIPRE N b e EISNS,
DLz 6D EPIANE, JHUBHIHO S BB I & 2T IR RS 5L 8bh 3
A MHIEEROBZMR A CH 5, /2, THEL 2ol 2 E2 2L MKENABIET
TR DLDOBH A H D, COHELMUADH S, LT, SOERZIOMINTRINSTHIT
B IFX DRI A TEEwALEEZ LGNS,

F-26 BUTIRERIGtEMF

Insecticide tests for the adults by the different concentrations of DEP emulsion.

F 3 S N 5015 @ 100 %@ X3 E)
Bed- log I 1l I |l [ I
o e 1% 5.0 4.7 4.8 4.8 5.2 4.8
Ave. diameter
L - 126.3 126.3 125.1 126.5 128.8 125.5
Ave. length
* 34 24 28 25 29 27 24

Number

@ : Thinming 50 times @ : Thinning 100 times & . Control
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}-27 BMIREEBIER I & R

Number of the dead and the living adults at each concentration of sprayed DEP emulsion.

AEA 50 %@ 100 {i% L3R E)
Date of I 1 I Il 1 11
treatment d ] d ] d | d ] d ] d ]
(X / 2#Ai) _
X/ 6 2 0 2 0 5 0 0 1 12 0 1
/13 4 1 11 0 7 0 4 0 0 25 0 4
(IX / 1385%41)
/18 1 0 5 0 7 0 6 0 0 25 0 5
/27 0 1 0 1 2 4 0 36 0 6
(IX / 2785%45)
X/2 0 1 5 1 5 | 28 0 14
/ 6 2 0 0 3 2 4 2 35 0 17
(X / e#idn)
X /12 4 1 2 1 6 0 4 1 1 25 4
/19 1 0 2 1 13 0 10
X1/11 1 0 0 0 1 | 1 0 1 1 2
ot 5 4 31 3 31 9 23 14 4 200 2 63
Total
d I Nummber of dead bodies. 1 : Number of living bodies. ( ) Sprayed day.

F-28 MRHFLE (31K KHLY)

Number of emergence holes per 1 bed-log at each concentration of DEP.

50 i 100 f+® RO
1 1 I Il | Il

3.2 3.9 7.2 5.2 11.4 4.1
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#*-29 DEP gmmERIIERSEER (%)

Rate of isolated fungus from Shiitake inocula at each concentration of DEP.

B B 50 1% 100 %@ BEA®
Kind of fungus 1 I 1 fl 1 1
A4 ¥y 30.4 35.5 14.6 18.7 45.8 18.7

L. edodes
by w i 58.7 54.8 83.3 75.0 47.9 77.1

Trichoderma sp.

AN/ ) B - | 2.2 3.2 — — 4.2 —
Bacteria
% ) fib 4.3 3.2 2.1 4.2 2.1 2.1

Other fungus

ES % ] 4.3 3.2 — 2.1 — 2.1

Not germinate

F®-30 BFLEOEHER (%)

Rate of Shiitake mycelium propagation on the bed-log surface.

50 {i 100 {%® L B EHO)
1 |l I || 1 ||

39.0 43.2 33.7 42.9 44 .3 45.0

(2) Ktz & 55145

Beauveria #

NTTATTHIF)OPHEITHRAFHVHIR STV IDNEI SN0 E (BE - 5).5%
KO- -FiTH B Beauveria MDA ¥ L IHUI A BFBEMEIZDW i1 (1981) 4 5 (19
80) DHEAHBA, NITHATHIFVIEODOTERPTH B2 EH 6 2D HDIEFERER % TT
2>,

P, BERRRE BRI E (AR A P9I K R ir 2 5388t % 5 3 /2 Beaw-
veria bassiana & B. brongniartii % MHGATIROREIIC & 3 —EHE 2170 4 U 28T 2 i i
O LT L 220 T 70 279 380008, LBSITEFSRCHRIN L o AR (T) &, 1B
WY 5 MMRGRBNIZE AN 7 R FIELEARD S ]HUMP U 7=l (1) 2 63U 2o D432
PR N1 RO S A O 1 R ik R & D IR L ceh DN H L U 2o TR O fil
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HIZEMTITO, BRI A S0 E TOHHLIECHREA» SDOFEMENEL 22 (K- 31,

EE 67 §E$1$J:®Bmuvcrla spA

Beauveria sp. on the dead body.

+-31 Beauwveria BIEEHORBEME

Method of rearing after Beauveria fungus inoculation.

BB E B £8 BERRK FAEI0AMOTIRT) Y
Rearing pack Food Start of rearing T¥Ave. I¢ifiMax.  JRfEMin,
1 A8y 7 Gi) 7 X XHHEY 1981 V 11 15.5 27.3 6.4
ARy 7 (&) “ 1981 X 19 21.6 30.3 12.8
I :%2#:%F Under dry condition. a) Temperature of first 10 davs.

I D&iwedMF Under wetty condition. b) Foods were bark of Q. acutissima.

1 Tid B. bassiana (3B ERS b o725 (£-32) HEL LT ORITTRNTH-11D
THHIEELALND, 22T, I TIHBMIREIZ L TRTIL 22 & 2A BFFIHHODFIB brong-
niarlit X EEFEHIXOMTU 2D S NG Hh - 75 KK L B, bassiana. B. brongniartiit & %
(-3 D EZ 5N S, TR 6 HUUEEH L TV ADH U5 N B D, Z Dk
BRI 2L DA TIRILT SIENIT L H B, L72A - Ty il xd§ 29l % # 2 354,
HAREF > IREO NI ARSI B3 LI 12T 32 EHAYUE L VL VI B, 2DLTIE, BA
IR SHEDMEINNE D & W) & DFEOFKIHOUREE DG OHEDSETN A DRI TH H ) EEZ S h
B, WFRNIZLTHL, NI THITH ITX)OEFIEEHL LT ORERE THIL vzl T,
ZOHOWIEHED BN EBIER AN T TH O TOMIZDOTCOMYPLETH 5,
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#+-32 Beauveria BDOFFRR (1)
Killing effect of Beauveria fungus. (1)

HiEEBEE atmy v EHEEEH EEHY
B. bassiana 10® 10 T 9 8.63 0
” 107 10 %10 10.25 0
Control 12 &2 11.21 0

a) Race and spore concentration. b) Number of M. diphysis.
¢) Average of living days. d) Number of germinate bodies.

# - 33 Beauveria EODXRPHE (1)
Killing effect of Beauveria fungus. (II)

wmBEEE Y HEEH Y FHEHEEH REHY
B. bassiana 108 210 %10 8.95 7 388
B.brongniartii 108 %10 &0 7.05 % 210 310
o4 AR 210 310 13.90 * 21 %1

% B.brongniartii & ®HIXOM CREMRHES %DATEXH Y

Significant among B.brongniartii and control with 5% risk.
a),b),c),d) Same as table 32.

4 . BERALHHIRER

NSTHAATH IXRVEBEFIMRERE N A v EARIE DT 30T, KT Z0E
ARNDYh ZBEERT 2D ALY 2ZE £ 2 60 5, BFH TR Sk 4 & EM AR R &
N22hol, TIT, THEDHEDME, RUCIMORI RN L HiEOBFEIIME LT, ERls
K UK AT & B 4D EKERIASE & 17 - 726

1) AN & B8R

ZHELA

ERSNTCREIN & iR (7 X F) 1ZaE L MRARIEIN TREIFLA & i U Cah a2 AL 722
(# - 34, 35), iixfiitd, 19784E 7 H Fh& 8 H FANIiTv, 4 ~101{RIZHIK L TA 3 %) D ik
MBI A MR L 2o £ 4, EABRTIMAR L LT 2R A K8 At 247wy, ME P50% 12D
OTHE T 2 HEZOIEE 9 H FopledRK L TI0HR WIS &t 72 v 4 9 7 (Y IRNDIRRIRIE %
HAva< b7 7 TREL 72 (£ -36,37).

KHEAE L THMATRAEI RSN H, 2O TMEPS0% A b &L 7,
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7THIZHART 8 HOFEd LA RARMIZE 2018, IfkAEHAG M, Wi, ORICEAZ LD E bR
5o FREVEBHE L, WX TLREMARE I X BB AR L 2o HEMRWITZ >0, 2457184
BERMA LB D THERMD AR DEEZLNS, FEETRIESDENFNEL > A,
JEEHAHE L 2 ME P 0FEIEHE 200 ppb & D IRV & % - 72,
VLl ME PEADEARKNG IS 3R AL 5 2 A5 pEIIIEDHRT T~ & 91
FiS, MOSBEREUL T A 8 rIHOMILEN L O Blg s h 2 2 &2 6 T5 (1980) B 455 L
TV B &) INELEARANDEEHE AT L U T b,

®-34 NFT7HATHIx)EERRE (1) 7 A&H

Number of dead bodies and living bodies at each emulsion (1). Treated in Jul.

X o8 @ mE BHERH EHuR RSDR mos (R

o Young larva Mature larve
Emulsion ,(_:aot?(f;m No. of larvae I u d : Il mcu “‘dl Rate of dead
A X 20 61 3 1 26 3 11 17 70.5(90.2)
40 37 1 3 20 1 1 17 89.2(94.6)
B 200 70 1 1 26 10 4l 95.7(97.1)
400 66 0 0 41 3 0 22 95.5
C 50 10 0 0 5 0 0 5 100
100 17 1 1 13 0 0 2 88.2(94.1)
D 50 12 0 0 9 0 2 1 83.3(100)
100 55 3 4 19 0 9 20 70.9(94.5)
Control 26 10 0 1 5 0 0 3.8

A : Diazinon 20%+1DB 10% B I MEP 50%+EDB 15% C :MEP50%
D :DDVP 50%
| 4 Living u - WE Unusual d : sElDead ( ) Include unusual.



ML BRI 353755 1990 45

x-35 NTTHATHIX)EXRRR(D) 8 A&

Number of dead bodies and living bodies at each emulsion (lI). Treated in Aug.

E Al mE BRE ghlarva 88 Pupa RS Adult SERE%

C t- Total Rate of
Emulsion raotr;(c)ﬁn l)o(()li(l?s I u d Il u d Il uw d d:as 0
% 20 27 10 7 10 0 0 0 0 0 0 37.0(63.0)
A 40 31 10 5 16 0 0 0 0 0 0 51.6(67.7)
80 31 10 6 13 0 0 0 2 0 0 41,9(61.3)
200 83 4 16 53 5 2 0 2 1 0 63.9(86.7)
B 400 29 8 3 7 8 1 0 1 1 0 24.1(41.4)
600 14 9 1 2 2 0 0 0 0 0 14.3(21.4)
100 26 4 1 19 0 1 0 0 1 0 73.1(84.6)
C 200 22 5 3 4 4 0 0 3 0 3 31.8(45.5)
400 10 7 1 1 0 0 1 0 0 0 20.0(30.0)
50 37 2 8 21 2 1 3 0 0 0 64.9(89.2)
D 100 57 7 10 15 4 3 4 0 11 3 38.6(80.7)

200 40 16 8 9 1 1 3 0 0 2 35.0(57.5)

Control 17 9 0 2 5 0 0 1 0 O 11.8

A : Diazinon 20%-+1DB 10% B :MEP50%+EDB 15% C : MEP50%
D : DDVP 50%
| 4 Living o @ 38 Unusual d @ JEHiDead () . G¥¥Include unusual

*-36 FEAMEOME PEE

Concentration of MEDP residue in the treated bed-log.

BhEE L= < TREBRE (ppm)
Concentration Number of samples Conc.of MEP residue
MEP50% X 100 3 23.88

X 200 4 17.77

X 400 3 5.70
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x£-37 VA5 FEFOMEPRH
Concentration of MEP residue in the fruit-body.

A RE # WA A 5 & B B AR
Concentration Date of fruit-body Flesh weight Conc.of MEP
yield (g) residue (ppb)
MEP 50% X 100 X /27 48.4 7.4
X /30 45.2 42.0
X 200 IX /30 53.2 79.8
X/ 4 25.8 7.7
X 400 X/ 4 37.3 71.3

Bl FUL A

YATTIERERDRA F UL AKE, bAETIEFHE (1965) DEIAFH D, @I TIE. v v ¥
AN — LEEENT ZATDLAKRBD S B, NI THITHIFVERNGRIZHT 25D REH
BB EIT - 7o

MEHE, B RFEMC LFBETOREITZ LR (7 2 KR FREEE. 24 7 7 #EMNERIC
WHRRICRERB PO+ T 28, MHEFLREHKL 72 (% -38),

CAZKIXI978HE 8 AT (v, FREMAN) 1AM (FEEHER) ORENHE Y LA
S5BVHERICE ==Ly — P THML TITV, 4RI AL TRIATIEZBICREAA L,
Feizhdis 5 HERIZHIB L THRAE L ATEDIRR WAL 220 RIS, 9 A TANRKAEL T
RELETERODEREFELRBAL A FLENNL 2o HOMEMEIL 3 »AKICITV, FEERENN
(ZERRE TII79E12A OWMFEE 2 519821E 5 HICBEE 1% 3% TiT» 7o &b, FHEKIEE
BAFICHRA L RIE 2 RDOFEHERIE, UMIX8.89cm - HULFIXS.8lemTH » 7=,

®-38 MEADRABRAR

Methylbromide tests for the larvae in the bed-logs.

kEER it X B SHEREAEE ANBAER FEFRAELRE
Concentration No.of bed-logs No. for log No. for fungus No. for fruit-
cutting isolation body yield
I 35g/m 4hr 51 15 5 30
I 25g/m 4hr 52 17 — —

Control 23 5 5 30
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F-39 BIAEXFILKAFBRDE

Effect of Methylbromide treatment.

PAEIEE 354 Young larva #£4 Mature larva i Pupa BCHL Adult FEdh# %

Total bodies | d 1 d | d 1 d Rate of dead
1 77 0 55 0 21 0 1 0 0 100
I 138 0 47 0 87 0 4 0 0 100

AL X T PRI 64T BB B # 0%  1:Living d:Dead
Control . All (64)is living.

RALA F W AL E BEARNY RO BIRIT 100 % TH 72 (F£-39)F /. MHELLIESE
APSREL V4 &7 FFEEDLL X FIOVFRARE L F - 4012737 A, UHIXAREX & & Kb
BRIELIT Th o720 RIAFDPHFREREIE HUBRIRIE LW L 721l & % > TV 3, T OFFEIRERHX

BE LB N 22L& B2 EEZSNEH, WFNIZL THEAEHDIYE (S0ppm) & DK
W TH - 1,

CAHBEI A TOIEERFMERER T, V4 5 7 HBRLE (DB HT 324 7 5 B0 E|
A) 13, WX 98% MEALERIX90% TH D, 1E/7 D & KITWI[X79.9%., HNERX82.6% Th -7,
FEREDEEFHBEL TCOBRELERESA5A 975 THY, b artir WL & 31T R ARNDREIL
LhroréEZLNS,

A YT FEEREIRD MRS, BAMBIL 2 DR T, WX 9174.1g/m EAHEKX
8759.6g/m ThH-o7l, WHEDSEF@mLE Zo2h, THER -26128F K12, SfpxF 10
IFEDH) 3 ERIFHEL 20D TH N, £/, BEDMONMIZLHE L VR L VWO T, REOW
WidhahokbEIZOND, EMMTEN A 77 1N DHE L % - 41151 L 255, HRERKX
DMNFREEIBONT, ZTHhIE->TRELAZV4 97D EVTEEN T WEEZ SN 3,

LLED Z & h 55Uk 2 F v AZISEARNY ROERBRIZIR A G0 & ARD S, 72,0 K
REETIE AT WlI B2VETERBENOERETIZVEEI SN, TEENDHEARBL D%
oo LALMESHRIFES ALLF AT 74 33 )HFEARIZHL TS5 g/ m - 12hr (&
F-YGRE NEFE39.5mg/1) TiT-H AR T,  ABRYHEEHOBETELKITELFETCHA YD
FNVHABIEL 7= o BHEE, RIFMOAKNMBIEF Z20ELE 52w, £, FES (19
79) 12k, 2HAEZE RO HE KRB L D FE U A FEERIE. DL ER 2 uA, Jan
BDLDHENENIWEFH Y HED2FFZLKRTOBEKETLRXZOMNBEEN, B
LE 2 F L ARIEANKRANDRERIE L H 20T, AT+ 4ES2ET 3,
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®-40 A 25FREORILA FIZRERE

Concentration of Methylbromide residue in the Shiitake fruit-body.

oo 3B WA B RAERB £ R F I FIU X o
Exp. part Date of fruit- Date of Total bromide Methyl Water
body yield analysis (ppm) bromide(ppm) (%)

1 X/27~X/9 X /14 1.5 < 0.002 87.02

I X/271~X/ 2 X/2 2.7 < 0.002 88.02
Control X/14 X /14 < 0.5 < 0.002 76.92

-4 BIEAFUMNBELEARADOSDD A 2 OREFEAR 1 BN/ EE(g)

Dry weight of a Shiitake fruit-body, developed on the
bed-log which were treated with Methylbromide.

FAERFHE Time of the fruitbody yield.

79 M 80 IX 81 IX Averag
~ 80 VI ~ 81Vl ~ 82 V] verage
mo X 2.49 2.08 2.01 2.24
Treated
Control 2.42 1.94 2.20 2.24
10

E v M%

27 4

= 2 "

3

R

]

£ o

I_::i

Hf @ M B X Treated

s

=3

<;E O X  Control

Y Nov Jan May Oct Jan May Oct Jan May
o 80 8 82
-26 BAEAFNWIBELAD SO 1 245 RER BZHEIRE)

Shiitake yield of bed-logs whitch were treated with Methylbromide.

(Amount of dry weight)
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K & 2 8KER

W HIZ T B Beauwveria MG OBEMIZ OO TR L A, 2 TIREFIHMEHIRAERE L TiT»
7o IEAR P A W ERBRARERIZ DWW T3 5,

fERARIE, NTTAITH IXRVIGEIN S NPT A (7 2F) TREADZVED EITn
720 Beauwveria [HIZFRMELNTERNL 225 7 A3 74 3 ¥ VIEAL S3HEL T, RAMKESR
PR SR B KM A R B Tl L T 72 220w /- Beauwveria sp. & B. bassiana W72, 3
ERXDNAEILE -42000 ThH S,

¥ - 42 Beauveria BFEARERX

Material and method of Beauveria fungus treatment.

B BE 13 2 A Bed-logs
Race and concentration it 2 % No. W% Ave. diameter JF: & Ave. length
B sp. ) 108 ~ 107 30 4.5cm 104.7 cem
i 107 36 4.8 106.3
B. bassiana 32yt 10° ~ 107 19 4.7 103.9
Al 107 19 4.9 106.3
Control 30 5.1 104.6

a) Submerged in spore suspended water. h) Spraved the spore suspended water.

® - 43 Beauwveria BIZL3H I X URFBRDR
Inhibition effect of Beauveria fungus to Moecholypa diphysis.

. 3E Rk ) ZOPRHES ) -
= a b) hikd) okt 5
HA R B FL — {urd=:37.3 s

B.sp. i4ftA 30 46(25.4) 55(30.4)  36(19.9)  4( 2.2)  40(22.1) 181
WMAGB 36 106(55.8) 22(11.6) 17( 8.9)  3(1.6)  42(22.1) 190
B. ba- HHftA 19 11(16.2) 32(47.1)  7(10.3)  2( 2.9)  16(23.5) 68
1At w4 B 19 40(38.5) 19(18.3)  4(3.8)  5(4.8)  36(34.6) 104
Control 30 150(72.8) 13(6.3)  7(3.4) 0 36(17.5) 206

A . Submerged in suspended water. B ! Sprayed the spore suspended water.

a) Number of bed-logs. b) Emergence holes. c¢) Dead bodies with the colony.
d) Other dead bodies. e) Empty pupal chambers with the colony. {) Other pupal
chambers. g) Total. ( ) EFIZHT 2% H#, () Rate in total.
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-4 FERATEETWLEAIXVLVE

The survivals in the treated bed-logs.

W Gl % R W EHMHBRO i o KR

(14%74:0) (#3350 (#3850 (. 50
B. sp. RATA 30 0.7 1 0 0
fichi B 36 3.4 1 1 1
B. bassiana }ZHtA 19 1.9 0 1 0
B 19 2.2 2 0 0
Control 30 0.8 0 0 0

A, B:Same as table 43. a) Number of bed-logs. b) Number of young larvae
per 1 bed-log. c¢) Total number of old larvae. d) Total number of pupae.
e) Total number of adults.

ERGW - - KBRENT T AT TH IR, Oz F AT TN I F Y,

b) : Mesosa longipennis c¢),d), e¢) . Moecholypa diphysis

BE® - 7 Beauveria BWIZ L BKHRIE

Effect of Beauveria treatment to larva.
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R TR I IZ A ARE R R SN 3 HEETITV, ML, FHREES TlF#R
W BIZ ARG AT 720 AT 19834E 8 Hif7vy, RE 8 HITBIL, 1E72KNH 359 Dl
&, 45E. Beauwveria [ DRBENDITMEII DV TWMAEL 720

1F AN, BUIEIZ DV T, Beawveria [ DEBDORHNEELDEZ I TLEVLD %
St BEFLE E & BICFK - 431 L 2y 2 THERIRKIE AR IZ AT, LA % <L FEd
ffh, BHICES ZVEMERHS LM A A SN, £/, FEREKIZ Beauveria B OME#EA D
S5ha3L0, EMECRIEEIBDSNIL0F R ALNREZ, 2L TINIEIE, B.sp.
B. bassiana & bEWIXAWIFE TH Y, & <12, B. bassiana DEPHX TIXS0% \ZH#EH & 5 iz,
F, WHHOA S NG WIERE, ZBEIIOVWTEERAEAEWZ A5, Zh5DHIZIE Beau-
veria WIZ L NI L b h CHcRahdh, WMRLALOPHILEZ NS, £-4
T, EETWAYRDIRLIE, SMEBEMLEZWFH T 7H IX) Tholo EHYMR L HE, K
WMEINSGTHITHIFYTHE3N, FHERXO0~3HL VL Eh o INSH, 1ZLEKRNTEE
LD, 2HENDEEKRISEINESNADLTHTH S, +HIT7H IF OIS HERARE,
DEN2HEADEBLEKIEMShALDEEZSNSH, EBHARIZESA5h AN, HKTFTS
CHENTSH 22Dl 2 FRIELERTHH> THMEIPE I T L) 2 &, MEKDIZLKREINT T
AHITHIFIOEELHECHREAML SRIIDP D D72 HFEZLNE, Zh5D5HlH
4% Beauveria M THRMT 2 EI NI b6 50H, LIl {IHOHEN, BEDF T
TAHIFRYOMEINAERIE L 2l R B, LALENS, —Ji, VA9 PRHTHSZ
LEEZ L, HEANLTHLZIDX I MEMILTYH, SR IEFERNIE->TVWEZ &IE
FFELCZv, BRUFHITA 33 ) 8L, RIS 2 W REARHHIIf AR WEEZ SN 3,
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2 H

FERICBEOT AT THITH 38 DELERNOHE AR S N DIFI978HE T, Z hLlfx
TR PBR A A O TOTEME 5 1T - 70 1989EIEL TR O > 4 & 7K & 7 DfEE
DI7XXFHRIEFMHLTED, 2O%RLELHEETTWS, 22 LIEBRNTIRE ZRRKNTO4 L
RS R Tu By,

73 F VTR OFIIZIEEPEIN 21T VRHE L 29 JU3imH 2 DEOKIZIL Y 5, Ko
B RBAD L DL H ), ZOHAIL 0.4 ~13.4% L L k> TEMMP K&V,
PEINDASINE 4 ATH A S 5 A Td Y. BEIIRIYICHIUNE BE IR 72 13 TIIOD B ELE A1
T 50 F 7 PEINIRINE SO0 A S P E TR+ 2 MG A2 B, 19894F P TlE, ME I
12 2 TUEE O ENE A 27 5% Th > 20t U, FEIRAE O 4 H25H -~ 5 H15H 12
FEINES N2 DTIE26.9% & % 2720 K BHHITIZIEL 11 Tho o FHLEFVE DI 8 Arhhy
(HEE VILH B se ML HIZ 9 A EMAS Faicrti TTh 34, ik TEMT 3,
THER ERBERE DREIRTHEOIRETIE L, A IFUDIKEMMTHE35H»5 8D
L AT AU I PN B &R U 7 DRI RIS 2 o 720 % 5519894E 0D RETH & AL
PHFIL A HEHHERE L, JBEESF1ICE LA 15518H, 12C L LA L £1419EH TH
2o FHMEBATORBIEH A S DIRILNHEEL THD, —RMIEKBIC 5L 203 ~4 AK%OY
{LEARIHO BN THD L 72,

ROR DR E & REIMHDT, SEEEIT T $£20.22~22 .36mm, {K70.521~0.536 g . HETlH 1k
£19.09~20.36 mm, {Adil30.469~0.473¢ ThH -7, #HEDIE I A HEE D PR E < BRMEIT A
WP B &N E oo THUHADEVIL X A RED LI >V, FHEFIIHE &k & <
IUEEINFE LA B A &AL 720 FEIIGIANEN 5 & — ST L ISR 555, PRI
AT ThH SIS A > THIRIEE U RE S TH s &5 10, IHLEHE > T H[E U
IZIHEL 2L DRIRIERIE TH 72 ZHIZED, HAFEITIHCIENA G T 3 & ZOHEDFHRE
AREL LY TUEEHHAMECIEL L IKEDPE I NS 5 3L F 2 3 2 IHUBhO Tk
19.61mm O & & —HY 0 DL T RFHHTIE 16.61 i & & 0 BB RE & DHIMA G » - 72,

RFE OHE & U T, PEIEM & WAL itk & O fERT X 2 4 & 7 Uik & DOBEE & N
UZzo BEIMIRE D £ TIE, ZDHD A I X3 ) DRIFFIZNT vV FARKEVZOPIEANDEZEILH S
PTEL ot BINILETOEIE ., NEARBHE RO 4 SR OBIRI T, BREFLE S (AT
TIEHEX & 213 % <. 6L 1d 2 LU AL L A,

A IXVOBESILE LT, sOhBRER, ShBRER, pEINRIEEAEZ S NS, F PRRERRRE L
T, DEPANCZ L BMEHUB & B RIMD Swing-fog KA LA TR YEA RO SN, F 7/,
Beauveria bassiana& B. brongniartii 12 & 2 SR TR 1T TRIBHE RO s v,
KRIZHUUIOBBR E LT, ME PRI K 3 7 HWIOIE 2 KNG A e & SR LA o 7o RAL X F
VTR, EAKRIm Y25 ¢ ~35g TAREM S AKOBRERH100% T 19 rREILE
Wl hh ol 375K E Beauveria WONIA-BEHE SN T3 LFECHAWE DL JEARPAIE S
Wit <AL N, SHIIEMMIEAEE LT, MEPANRZ L33 2RI RAED S
A AEAKRICHHE SRR T 5 20 IR MBI E 2 4 9 7 IHIEEANDWBEOMEAH 5,
LR AD AT TIEHY AL -5 72, Neem Seed oil  (ZE AN IEHEF OV EI -1
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S A 5 TR KD B IR B & FEIHAED Ry 7 R F IR KT OHBEO & &
DOMEIMIRE E 100 % & Lok &, 2 (R HEFRIX TIEH60% ., 4 (THeRlX TI3#I50% & % » 720 P4
g b TIRARETRRICH D EMINE S N b Feg PRABABIFOIEZ AL A FHRNIZIEC LIZE A
EHEIMEE NG p o feo 2L MNRE TR ZIIO 2 & CUEBANE & 3O 541 EE T 5
VBEIFH B,

NITAATH IR VDY A9y BEADERE B RN S 10121, B L1 OF RN E ©
PUE B B, RO RN A S BB L, NTTHITH TR OMEINHIE NI T
b7, EIEBT TG 2 OWROEAATIEBIF D% 0 & AT L 2B 0w
SEKT. ZOLDEIWINTH S 4 H A 5 M E TOMI, AEAEF 7 L TR 5 A FHKN
LREAD AT IR E 2 L DML EE BT EATE PWMAOP LMD 5 2 2 AT
g 50

SRRSOV TE, MINRRA S h, BOBROBDLENE L0 5 M, FEOMM IR
ot A ST HTIALIE L CESEMELTEAZ L A EXNDES L, ZALDMNISL
TEA G BEEFVLETH S, :

REEAEDO RN D0 ClE, TR0 5 bt BNk, 24 5 T AL &1
WCRINIT & B WAk 1o SROTR &S RIES 5 5,
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A R AT LW AFIEAKRENE LTONTITAITH 1) & ZONRECHT 0%
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tion. As a method of inhibition of oviposition, spray of MEP emulsion to
bed-logs was effective. But, there seemed to be a few problem that the emul-
sion remained a little in the fruit body, and that the chemical damage of
inocula-death was found in the treated bed-logs.

MEP dispersion to branches on the bed-logs as a shade was inferior to in-

hibit the oviposition. Neem Seed o0il which is a natural plant oil was not

effective as a repellent, in environment of high density adults. For using
the chemicals there are some registered emulsions and gases, but it is
necessary to be carefull about the chemical damages and remains, considering
that a Shiitake has been a natural food.

As an operatic control of M. diphyisis, the number of ovipositions were
decrease by inoculating many Shiitake mycelia pieces called '"tanegoma", be-
cause this insect dislikes Shiitake mycelia. Inoculating two times more than
standard, the number of ovipositions on that bed-logs was decreased to 82 7
of standard's, and when inoculating half of the standard it is increased to
167 Z.

Covering the bed-logs with the net screen was so successful to inhibit
this insect's oviposition completely, but when it had been covered incom-
pletely, the effect was less. It was effective to inhibit oviposition laying

the bed-logs in Cryptomeria japonica forests where the temperature is low

and wetty. Usually, Shiitake bed-logs must be layed in open field with
branch shade for cultivating the mycelium.

To conclude, it is important to inhibit the M.diphysis oviposition in a
year, therefore, it is useful to cover the bed-logs with net screen or to
lay the bed-logs in C. japonica forest with taking care of other pests and

diseases.
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22.36mm in the female in average. In the same way, the body weight are
respectively 0.469-0.473g and 0.521-0.536g in average. Consequently, the

female is bigger than the male. And they are smaller than those from

Tsushima island in Nagasaki prefecture. Body length of M. diphysis is corre-
lated with emergence time. It is longer when the emergence is earlier. When
the eggs are oviposited later, the emergence of the adults from them are
later, too. And they are of the same size when emerged at the same time, ir-
respective of oviposited season. Therefore, it is considered that the annual
size of body length is varied according to the emergence time of that year.

The damaged area under the bark of bed-log is highly correlated with the
adult's body length . The body length is 19.61lmm in average when the damaged
area is 16.61 square cm .

The relations among the number of oviposition marks, number of the emer-
gence holes and the fruit body yield of Shiitake are examined. It is not
definite whether the number of oviposition marks has a relation with the
fruit body yield. The number of grown larvae varies among each bed-logs. On
the other hand, the number of emergence holes contribute to Shiitake yield.
When the number of emergence holes are under five per 1 bed-log, fruit body
yield is the same as undamaged bed-logs. But, when it is more than six,
fruit body yield is significantly diminished.

Some control methods of this pest were tested, such as insecticides,
natural enemies, altering the environment, and net covering. It was effec-
tive that DEP emulsion sprayed on the bed-log laying yard with swing-fog

method at the oviposition term and the emergence term. Beauveria bassiana

and B. brongniartii as natural pathogens were effective to attack the
adults under the limited wet condition . MEP emulsion sprayed to bed-logs in
July was effective to kill the larvae. Methylbromide was most effective to
kill the larvae in the logs completely with 25-35 g per 1 cubic meter bed-
log for 4 hours to the bed-logs, and also it was innocuous to Shiitake
mycelia in this experiment. But there seemed to be some possibility of
chemical damages if it had been treated with high concentration for long
time. As Beauveria spores are a natural pathogen to larvae in bed-log, sub-
merging the oviposited bed-logs in Beauveria spore's suspension was effec-
tive to attack the larvae. The mycelium colonies could be seen on the dead

bodies and in the pupal chambers under bark of the bed-logs after investiga-
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SUMMARY

Moechotypa diphysis ( PASCOE ) is an injurious insect of Shiitake ( Len-

tinus edodes ) bed-logs, and they invaded in Kyushu island at the later

1970's. Shiitake is the most famous and important eddible mushroom in Japan,
and it is cultivated on the bed-logs of the Quercus spp. such as Q. acutis-

sima, Q. serrata, Q. variabilis and others. Bed-logs are damaged by larvae

of M. diphysis eating under the bark. And further, their oviposition marks
and emergence holes contribute to various diseases of Shiitake mvcelium on
bed-logs. Therefore, some complex injury occurs by this insect.

In this report, seasonal occurrence and. control of M. diphysis were
studied.

By 1989, this insect had been reported from Nagasaki, Oita, Fukuoka,
Yamaguchi, and Hiroshima. In Fukuoka prefeture, they inhabited in the bed-
log laying yards and the Quercus spp. forests in southern part.

M. diphysis copulates and oviposites in spring after hibernation, and the
hatched larvae grow to emergence in autumn. Almost of them hibernate in
adult stage, except for 0.4-13.4 7 in larval stage. The peak of oviposition
1s from the latter decade of April to the first decade of May. In the first
and the end of oviposition term, rate of the oviposit marks without eggs is
comparatively high. The rate of emergence to oviposition is higher when eggs
are laid in the oviposition peak than in the other terms. In 1989, the total
average of emergence rate was 17.5 %, whereas the emergence rate in the term
of oviposition peak from 25th April to 15th May was 26.9 7. Sex ratio is
about even. Emergence of M. diphysis begins in the middle decade of August
and ended in the first decade of November. The half emergence day is fluc-
tuated with year between first and later decade of September. The relation-
ship between emergence day and meteorological factors is not so definite.
The total effective temperature of M. diphysis growth calculated from
oviposition to emergence is 1551°C days and 1419°C days on the assumption
that the developmental zero points are estimated 11°C and 12°C respectively.
The temperature before emergence affectes the number of adult emergences,
that is, the temporary low temperature causes to diminish the number of the
emergences after 3 or 4 days.

The body length of M. diphysis are 19.09-20.36mm in the male and 20.22-
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