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F XTI A F Zong Cephalcia isshikii Takeuchi 13— (1918) #HLIHEKRS |L #EcHEE Lo
i3 Holotype & LTI (1930) 23ER#igEse Lich D ThZ, 11 ZTOEM0FRISFEOFTEISE
< REic b\ pt, 19384 LLUSILIPEEIEIO 4+ v 2 =V 1+ v Picea excelsia Link. % 378 & 3 2 ZGERS
SHCERZEE LABEY b TV 5, SOEEREIMEE T, TOPBRRESRCETNIL bbb
Tub, REIAEE =V~ Y Picea jezoensis Carr. FSRATMCHIR S 2 WEEE D DicEE TS
Dt DA%, 1913~~18F T BFEAVER D tcb V& =¥ 1V L LB b DV HE I BT ES XA T,
Z CIEBRNTOMEY ¥R &, CHhCEFRETSE Lo LIS, BB s 51
%movtmﬁfmmm-WME,Mﬁmiof%ﬁéﬁ,1mmeomf%%énfmammg
1SATAR L 5 A I 1o D T RGBTSR MR LSRR LI T B B D ¥ & =) b & O
Bz oy, MEARGE X, %< bEFROREN L Oiiend, 1934FHIEIC GBI FEEN
BT OMRSo—eE LVAEN B bR ACE20T, HMFHEORE, YHRDIME LS X >THiRL
122Dz ThZ, ¥1o, SROPEFIFICAF -

A BHEE L T o7 T, HEEEIIIUTE L DT
FIL LD, BB STHRETL 225 FHERRO % o S ) #w i, ok, FHEIHOR
TSR X o Cr o R I NI, & DICEFREITZEOR BT O\ T Tl Licld),
AREIET B b D BF9ECfe 2 3B B D BIEA M, MRS BRSBTS
£, BEECERIIT S oo REE IS 5 X O R BPIEE SN, S LI Eige g, ik, |
LK, MBI LB OB RIS LI TE 2 56T %,

> B ¥ L o L E

Order Hymenoptera
Suborder Symphyta
Superfamily Megalodontoidac
Family Pamphyliidae
Genus Cephalcia Panzer
Species isshikii Takeuchi
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7 #a

JLHEE, AN GHEE, £

AR AEAEEL ORI CIRIE I M AR E T Y, R RV TLRIAHZ %L LbR
T B2 B BRI OV TG S higd o, 18478\ DTy 13 U THHED R
Y oTEBER D - LRI NI, ARAMHIOF v 2 b e EMHNCE AT BT\ Fo o e i o
WAL 2 G238, R, WARRIH EHRR T HRFEO pRSERERIN cl LIt b 0 T,
CHBICHTE L CRINE S L b FX bR, LD, SR b e JIO 57T 2 1

KSR L, ZNDBSAOEHARCEII LD T, 48 1Y ek W TR S 2 AR E - L
#ErTEL,

ek lok, bEH (B WERHALKE, SFEMIET 1HoMAIFETE fo* ki ry e
Picea jezoensis var. hondoensis Rehder & Abies sp. ORE M2 kb, BE L EMHCEE AL
TWBL0eBhbhb,

mE B &
Picea excelsa Link. FUYay YLk
P. Maximowiczii Regel L RTE S
P. Morinda Link. FVYVA VL
P. nigra Link. =7 Ve
P. polita Carr. Y E 3

i R

1. B # (Adult)
ML (Female) ; #&E15mm, PagE27mm,

B Ra e, (LB c IR R R H3 5,

B (Head) ; EREMIBRIO WA T LTI ~S/IVKE 5, RIMHRDOLT7, fREFME X D i
IRV R SER LOHOELTIT b T IT (Vertex) (I IEWHLCHIIME (Vertical furrow) i
Wi, BWE (Clypeus) (sl 3R B3 2 270 Pk In S\ o MR R W B 53 %, BEAT L
Fl TR ORI R, WdiEg (Middle fovea) (3flic B\ 45U, Lateral fovea s XU Supraclypeal
fovea 13 DI P HETH D, HEHE (Oceller basin) (LT LA, Mfy (Antenna) 1 3FHBED
FEICAI L, HRRT 25 fll, BRI EREON2/3. X RHZEM. ST ROMNE » & 05, Wl
(Scape) WIRIARSEIRHMWL DEL, H4 - SHEML R IITORLH LY, MAOKEC L %M
#1%; (Antennal fovea) 33 L {MiAT %, KM (Mandible) (13 < 7 LR, &&i32.3~2.6mm,
R A HT %o EEUIZEM O, AR X0 2N X D 2B S5 NEE 40, MUt B0, s ot

* Aug., 4.1951
T BICE O (Aug., 13.1954) RSN (BI) I8\ TH v & 2 v b v i rpoﬁji{a»éxeigrfﬁ Lt
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LD SNERI R E CHEBTEYES . T (Maxilla), Tl (Cardo), Wi (Stipes), FILSE
(Maxillary palpus), #h¥E (Galea) 2B BT F v ILL, B LERE T2 H0 5, FRALO
5B PEE RO T hIER, M 3E (Lacinia) (3EH, THERIZ 6 i, TR (Labium) it T & # 66
(Submentum), TFEEEH (Mentum), W (Ligula), F &% (Labial palpus) 71 38» 5, WiFHs
R RO T RIBAITE A AT 5. TR 4EM LD, F0 L& BEIHTSH S,

gt (Thorax) ; Mg HUI3&IN 72 v, HRH B+ 7 v EH TR L, Tk ) BEMTEL
3%, Hilfy (Prothorax) 345 { AERSIIFEE & FFRIOMICBENITE D HILH W RO B (Notum)
PRHND O L Wyi(Sternum) 13HF R, L OB S 1 ORI 85, Hifg (Mesothorax) 134k
IR, TRER 1 NON, S ES 5, #4073 (Anterior lobes of scutum) 3] (=&
LD ZHE, BRI RIS, I SFRATIBICEDRRC X ) 53 b, Bl I3 (Lateral
lobes of scutum) (XATEDIR CHITHGEL, = DFEHICHTADIIRIE (Tegula) 7% %o #FHMN 6%
T ZHRTEESQE N TIMARA S D, SR EHOABEYET 5, TR (Episternum) (1
U TEOT N ZMEolutk (Sternum) 2350, W& HECELFCI Y 20 3Nn5, B
(Metathorax) (ZH gD RN &> THEZRED 1 £ & 682 883 5, Cenchrus 13/ iHi (Scutellum) @
BB LS BERO D, W IRED Bo b b, BHK (Postnotum) (3 IIgk ¢ D /M5 C
LR IO %o B (Episternum) (XHEID ZHUC IR L T/b. 2 OB H IO (Coxa)
Di%e M (Lexd 3%, WMSHDBEOEFT v HTH B ELHO, X HEBUSTCET 2, Sk
1 (Coxa), fmEfi(Trochanter), R (Femur), JEf (Tibia), M (Tarsus) »bich, iE @i &8
175 2 {5 (st 2nd.
trochanter) @ 2 /|\ifins 5
R %e P EHIRRE T
¥E (Spur) % HT %, LD
FumEcxkime 2
&, HEET IRl
Ay HIC 2%, WEHOR
e 2 & TFE 5 &, HIED
BEO PO 1 A3 2 =
553 B FEET RSO T
FEEBYRT 5, ML
5 b, H 1 HITR
Ky WA LT BP0, 55

‘ Fig. 1 #ks X ORE (ZF8ED

5 i 5 1 i L R REE, Left wings.

A:anal cell. B:brachial cell. C:cubital cell. Ct: costal cell. D:discoidal
cell. M:median cell. P: posterior cell. R:radial cell. $S:submedian cell-
(C.aw) X ###% (Pulvillus)  a:analis.ac:anal cross-vein. ax: axillus. b: brachivs. La:hasalis. c:costa

R R R el 1Y 11N

cr: cubital cross-vein. cs: costal cross-vein. cu: cubitus. f: frenal hook.
ic : inter costal vein. m: medius. n: nervulus. r : radius. rc : radial
wxle i B #M (Wing)il  cross-vein, ru:recurrent vein, sc:subcosta, st: stigma

PIEL. RO 1 /8
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A B c IR ERIBDIT SRR (A0 D  HIk(Vein)

TR, 8 (Stigma), TR (Costa),
3 LO'MERTEAR (Subcosta) 13X B HEfh,
Intercostal vein (L43E U =435k i Ik
@y ARG < TNTRIRC 2 LTI L B,
LR (Bracial cross vein) (x4 2k

)
&<, IENk (Discoidal vein) (Xfiffik (Cubi-
tus) & AEAEENR & OB il 5 b iR
TH kD BIE D, TS ST

Fig. 2[4 . T '
L AR VK o BETRCE)
A: fore-leg. B: mid-leg. C: hind-leg. cl: c]a\jv. (Frenal hosk) % 47 L B S (% 4% © ¥ 45
co: coxa. f: femura. sp: spur. ta: tarsus. ti:
tibia. tr: Ist, 2nd trochanter. (Frenal fold) &{HMEL 5 %,

I CAbdomen) ;  PRUELLW L HIOC A, SBREE LRELThH S,

PIE—H 1 TN B B LI 2 BH 5 %, 892 B0 r e Wi E 2 80 i L, B
A OTHAL D, TOMIRSES TRRLE D, WL 4 Hin gR, FHREOMOMTEIE 2~

5 @ CIRABE CH B2, T X DB OMIC R\ THEE L 705, IR i (Anal segment) D # k
DENIRERTHOEET 5. BT OMNTEL O 1R 0/ET b b BE (Cerc) %
7oz %o o )

WA —— B KL LB 27500525, 8050 S IEROTIREATHAT 5 o BT H X REERIC
VR X DA, WHORHNIE L  EOBIRC RO R T A4 5, BT (Seath of ovipositor)
344/ C Epipygium OB BT 20 %, H A EFELE D, £ I £h e 1As 251 (Spi-
racle) FEEBVTERB LR, FEIHBO* 7 v I TR EbRLD,

J4i3 (M ale); 4 & 13mm B 8E 23mm

HEE M LL LA, taih SN T 213 0 MR MEE TR ey

UL e (Frons), %1 (Gena) OAH S, s X OBIM M #) 3660, k3 ~NCREA, DMy
BB LSO LA T, MfAORINIMIC T, SERHiit, BHaoBErd:ds5, X
MDA 23 2 mm CHIBT, B 43 XL OT S X D A0, S X D IR T COMIC S BEYTE
BERL T B, AT/, AME, WIEDRS, FROEFRSR. 2 SEn, Ws X o
DB MIC R U, IR, B X OO 3 Lo —82 B 0% B U0,
W TH B8 ik LU (Anal segment) s X OB WG L AT,

2. 50 (Ege)-
DB, TR TRA T %, £ 2.2mm, f§IL C. 8mm, rEYSE < ORIk E Tad, ML
RICIZV  SAR S R T OME LM LI L 75,
3. % H (Larva) _ 7
M) RGRAAR 0, TS L OTREARSA AL, IR ST e 1 8 OKET (Spiracle) #4+
B3 B2 R IO A9 - 108 ik iR < (RS 165 o K [ 11 Mesothoracic spiracle
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Mesocoria 7385 1 BT LAcb D) K
#it (Spiracular line) ki #hFh 2 A, &1
TiHi(Subspiracular line)ls X O'3#i(Basal
line) wxhEh1~3HDRHEHT %,
T TN T 1~ 4 @ o/ B (Annulet)
B, 3x¢DOR (Thoracic leg) %4
LI&M4 (Abdominal leg) % /& < 7%, KIS
8 M N D By BUZRE 2 78 2. o
3 (Head) ; BRI R H B BT v
B, HETURBTEY AT 5, LB
FUEth, 30~50oBIC kR TR A
%o BATRHEE (Verticaln furrow)i I, <, M0
4\, Epicranial stem % 43I¥% & fF 0T Cis
PRWIE TS 523, BITTIRIRBE L 785,
BB (Frons) 34 T TIITE J100R% L
s ZOHREAA 2 DML S D E)7
DHOBARE, THHIEIE, LR 0

Fig. 3 $hitiomEs GHE)

Head of larva, Frontal aspect.

a: antenna. as: antennaly sclerites. c: clypeus.
ep: epicranal plate. f: front. 1: labrum. mp:
magxillary palpus. oc: ocellus.

2%, WHIIERE, Antacoria |3 ERFRRIACI B, Al ML 7 8, 851 ENIE AR, B2 Ml B,
H 3 ik LU 5 MELPME, 51~ 3 X5 H, S4BT . MADT 1o I8
(Ocellus) 2% 0 WHARET 5, EEEEEE, TSl L, I SaiEhiriicEs
MERLH 0T, kil bR & RVEERE T, ZEAWHELE LT SB R LBGEOMTER X
OHRA AL 1FIDREI D Do AREEA, W FT v T 5, DMERL 41 TRRISHIL

e

&R (Body) ; %R 3 A WERE X O
1CIEDOREER A 7 0, 5 1 HBRHTITRTC 4L
oMK (Shield) % F7 L. QSO
D F 7 v BHEHES L0 1 ORI S
NI 1 et ONalE% % LN 56 5
7t%o B2~3 BRI 4 /1R (Annulet)

ibleh, 551/ BT B Rife-HE oL

BE, 452 - 3/PNBHC 1508 9 ~1CHHD R
Bt MR TR TR 1 oY F7e 2 %,
S LD, 51~ 9 [EEHo%
1~3/PNREITSEDREN LD, H2/]5
1RO R EHT 5, RBOFHWMC 1
HOKEERR LD, S LIIIfR%RHT

Fig. 4 %o 1 ()

Mouth part of Larva, Ventral aspect
ca: carde. gl: galea. hx: hypopharynx. 1:lacinia
Ip: lab’al palpus. m: mentum. mp: maxillary
palpus. mx : maxilla. s:sericos. sm: sudmentum.,
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CIEET ¥ 7 v B ety B, WTERmIE S 1M

A D /NZedR Suranal process 7x b UK TRNEIC 144
<*5 Subanal appendage ‘70 bHiv. FEFIL3H

Dbl h, Tk, HMOBMOBIRIF 1RO L

/ o Thhe BEBERIOTOMPIETE S,
\VU Table 1. £HyHROTFIGR

Measurement of breadth
of head at the larval stage.

tr f ti ta == o
““ Instar Mean (mm)
1 . .. - —
B \ I 0.95
I 1.09
JL 1.43
. v 1.81
Fig. 5 $hitofilify « Fyifds X vtSubanal appendage v 2.0%
=% 'A : antenna of larva. B: thoracicleg. | \l 3.20
: subanal appendage.” cd : coxa.} :

: femur. ti : tibia. tr :trochantgi'.';

4. tF (Pupa)

i (Free Pupa) ; hEudfifift, BRULA
o BB UTohso CHRG B0, 1M
I PSS A0, RPN ISR L G
®ET B L3I h, FLENTE R [
BEOOERITH B, HuIMhc L0,

Fig. 6 Sfolgssm (M) ¥ 1o, AR ORHEY DEMCRITE D,
Ventral aspect of caudal abdominal
segments of pupa. A: female. B:
male. &

1. g H

T
o

&

P CIUL LA 6 A 5 ~15H OMITHMAKESbo R, Tehb bR EROH 3~4 H
A 8RA CHUZT I LR 2 2 AP ZNR AT © B~ 45 3 B oD 6 BEfiTC, T TR OB B fENT
BT 5, bz, T OBEIC K1 % AP0 KT 15~16°C, HTF10cmDIBE113~14°COREI D
oo MR L ApEHUI—BET R R & & DIRBCSRIN L C RT3 2 RS RIS X 70 5 TEIIR S 0 35
BB BEVE L EFH0 TS\, BEOTEEIIMIC LU U TERT, AB O KM FosHAT S
B AL, SHEERCMA RO TR T %, N THED ETHLICERAECE 2k L
AT bbb, BHOMWEBRZNIAET O M~ 30 C, 4568 3BELIRIITIMNETD & Th 2102k, 4845
O AIILE & L TR, b5 WIS Rk L CRhe B %, #ED Al 5 IR RSP
S\ PRI T, REIT RPN il L O L 7\ o BRUUTEE LOEE BANLT 7 7 & 20
& ORI RIS 2 LM i 2 sk BB TR

M Bt 2 ~ 4 BB IENI R U b 6 FI 5 ~2C A DENCIZ AR 2 eI A ¥ 2. %, i3 30~6Cki D
TE TA0~45RL DB EH B\ o FEDIAHE 2 7o M B BEDNEIANC & & % D DNOMRBIC 70 %, LEROFER



F AT IR 7 RAFDERE OSSR OWT (A ¢ /AN - D = 2L 1=

107\ L1108 A CHEDBAIIMEL D4 < 1I0ATIR CH D, MHX20AMIE A & Bk b b5, L Lieh
By MELDIA BMET A A ETIRIZZ 2 X {FEL, Isaria BJOEUHE L A-S55EH0R BRP O BRI RS2
% E5EB,

% B oo Ptk

PIE - TUJIERD  rdbipiie Sesk Uic AR otk o T TREEIR /oW 23, —R3 2% L lfoinige- X
SIEb 2B Likl, ) (X T OAFEROIIC MFET X STRBOSRE L VLT, Huliio
—H#EF TR E T, RESEMThHS] Ly, WIS MERPHEICE LSV EFHE TV B,

Bk Z L <, HHEDIIIGGFE T A AERTHIC X o THIHEE O B A HHERE LckER, MR
OffEREE R, Lo L, AMITEM:AER (Parthenogenesis) %703 DT, B4 KICOPEH, 6
CHIBBREONME L MRS EICE I L HERL 2B TH 5,

B o4 R

EEACIMEL LR A AT 0 IR D, BEHETE Lc b o &, ZRE W L MR 2w oW TEDIE,
WPLERSE 2 LU U 7o, W ORI 223300 b TeaDice Bk & & { Hifhic 22 U et 2R
PORELASRE D 1D SITRETA2EE250 o 7k, BEEHOMC OV TIFREEZXR <,
2. 90

PEIREERT & LT3 DX RN MPRE LB ER N 5, £ < OBE1T, 1ROAEEBICELK L
BNy 2~3EOBCABMUTENT A L ibd, i, 1ARDEHEC 1 DI 2BENT 205/ TH
B3 B 2~3 2 PIORETHFRD S5, I3 6 H5~25 H Db > THEBTE 5, IIEARI10
AN T 6 AT RES BT 220, AFEORE TIL, BETIIDIN20%2 WL i\ 7 B3PI
THEFE Lo T b, BHMESIIHIB0% L\ 5 Z LiTin %,

3. % &

IEEHRE 6 AT 407\ L7 AR 17 Hicirc b, T 7 A10~20 H O I SIROFKE bER A
IR LS BHE L ghiui B vankR e & O TEHES/ T Bk X 5 O BLFE A 3E U CENiC RS
%o BEEDEROITENCOWTLk BH « VHJIE 2D, fJlF 1) 23R L C20T, TR ZzoOBEYE
KT B ED B,

AIEEFNIEIFICAE CegBE, T 7ebbIAET, FHRCHE LLsHEXAE LirL, EA0EIIn T
Paa 32 2 Te s BIIEDEHES 1 RO 28> CHRENMGECR O TR 5, WET B N CHENIC
i B AT o2y SEMIEEMIEORICE D, oL E L TEADERELRPELIEDLZ EMRS L, 7
AT L 8 HEYane, EHSHUIEE L L% L TH LR ELFCEBAT %, OBEMRIC X 2T
THET % 2 2k ETHIITIL 5, 6 DT/ BIERTE 525, S0 2 xR EEEA X B ERfRC
b, BEEMECS L OCEIEHEZ 8 2 FRT, Facls Zr <, 2RI HREME Lo ki 6 1, Rezhs
PROBEL 5 I CHE T L TV %, B L7cdidd 8 mm X 17 mm KD LE R R L, FOHTHEAL
THAEOIFEIIC T D o HHAC 51T HRIMORITT, BREORE Y ) P, H#1F 10~20 cm DEFRCS < ,
—EEEE AT LI I B E T % L 23\ THERONC i) H AT E L 256~~80 cm TSI KL
BT 4% UL OFNCBAT S b Oy,
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Table 2. [Bt 1 0% » i

Molting number and period of each instar.

; Total

7{nstar L s TIL _IL - v VI ‘ (Day)
Unfertilized egg 4.7 3.2 3.1 4.3 7.5 ‘ 22.6
Fertilized egg 4.7 3.3 3.4 3.6 4.0 6.8 . 25.8

4. 4
ST Lic gt B 4 AT LS A Ao Bl EER et L, 2T 6 A kAT
%o WA AN, 19474 8 1. YHOFE TFIRCHFRLMTBA Ll hdta 3 v 3> T, HeE
T U 7ARNPEPNC SOF o, 4R 5 I DRI A Ui, BB ot 4 ~16% Tl o',
Table 3. EFHL) A LT3 G O L

Percentage pupation of full-grown larvae released into soil.

« Depth from T T e
\\ surface(cm) 1:1 ]:6 2:] 2:6 Percentage Depth of soil
TN : : H : Total )
_Stage ™ : ; : : Tota of . Cemd
.
Plot NO. - \ 15 20 2_5' 30 pupa‘flon
' Pupa ‘ 2 1 4 1| s I 16
I e — - C—— —_— e — 25
I Larva 1 1 2
Pupa 2 2 4
Larva 1 1
Pupa ’ 1 4 5 10
jits 20
Larva 2 2

All larvae in the above table died by the parasitism of Isaria spp.
Date released Aug. 1947.

Date examined May 1948.

Number of larvae released in each plot are 50.

5 ®BE

B E A A WD BT B A 15 £ 557 B & 550 T, WIBA A — I UR ek T o ©
75 AN ALHBENC S5 5 REIC S\ Tits P - PR 1 X AUEAEL BIODF6A: T, IR AN 3510
DHELD L BFSE L TeDd T %,

6. X B
Bacillus sotto Ishiwata * 1. moriokaensis Aoki *
Isaria asamaensis Aoki * Tachinidae spp.

LI EAFED 5 b, Bacillus sotto Ishiwata D% b Ei\ . Isaria asamaensis viIELE RIS
SMNUEEOREC L VB TLD Z LDEEL, I[saria oneyamaensis LRFRD InTichor
Synonym Tk %%, BhakLick 51, FHELYHIT AT LET LA LY, FTHMbICEFCBAT
B0 ZOBEATE P ECIEIET 20 E bw T, THIEEL LT B. satfo o Z ek 5 Tk
AR BRI NI OREC X 5
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A Montk ~ N v VI VI VI K ~
BR%
Addt 37 4 HBR R P .
Emergence  period
Tebry Meitiaspy i AT
period of flying cut
of the ground.
E oW M M .
Oviposition period
& @ OB P
1] Deriod of activity
®oom oW W <FEERE.
. Egg period
arva B 4 HE R A
Hatching  period
AN .
Leaf eating pertod
b~ F9s8548 _ B
Dropping  period |
R 4= A i e oo sn e
Hibernating - period. |
under the ground i
o E | '
2]
Towm e om N *
Bupation period—~ ‘
®| W 5] Lo
Pupal period .
4

Fig.7 & @& W%
Seasonal history of the spruce sawfly.
(BRI L DTl Do T DEHERICOVTIMBHE s L O'19524E1C i LickE A 55 4 Famd, BiE
WX B e, M ECEESE Lo B A BER L O L BB R AHI O, AP CHESE Ll T
@HAMALT B 1T e DB LI D e ot Lol TR OEKL, 7 CREFICEE LikbR{E
BOBRBEETHEsbbhb, 20X 5 B. sotfo DREZNIEHZLHLHELT, LOEDERLER
FEDOBEDOHERBICHE LV EELRIET OO L bbb, 2 b ORI oW T BRI &5
SHTEECLADTCHRARE CX DL 81 5, Tachinidae \ZJ§T 54T 3B STV %05 €
oYW H TR T %,
Table 4. $hHDO I TREHANC B1T 2 K DFER
Percentage parasitism by natural enemies in the descending period of the larva.(Im*)
Stand 1T Date examined July 27th 1948

" Number of the | Total number
plots experimented| of the larvae

] Sound larvae B. sotto Isaria Tachinidae

Max. | 53.7 7T4.4 2.4 0.4 ‘
Min. | 22.8 42.1 1.3 0.0 3 502
Meanl 4 3.1 54.1 1.8 Q. 4 ‘

Stand I Date examined July 30th 1¢52
- . o - ‘ " Number of the | Total number

So?qd larvae B. sotto Isaria Tach:zmdae plots experimented| of the larvae

|
Max. | 67«3 6 4.7 21, .3 8. ‘
Min. 25,8 32, 1 0. 6 Qi

|
Mean‘ 46.1 47: 1 8.5 li

633

o O 0
S
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Stand IT Date examined July 30th 1952
" Number of the | Tot_l number
plots experimented| of the lervae

Sound larvae B. sotto Isaria  Tachinidae

Max. 100.0 10.0 1.5 0.0
Min. 89.9 0.0 0.0 0.0 5 744
Mean 94.9 4.6 0.3 0.0

Stand 1L Date examined July 30th 1952

- “ . °| Number of the | Total number
Sound larvae B. sotto Isaria  Tachinidae plots experimented| of the larvae

Max. 90.8 6 4.1 2.8 0.0
Min. 35.9 9.2 0.0 0.0 5 468
Mean 69.5 29.7 0.8 0.0

Stand IV Date examined July 306th 1952
- o SR | “Number of the | Total number

Sourfd larvae _B. sotto  Isaria  Tachinidae lplots experimented | of the larvae
1

Max. 97.9 4.1 1.2 0.0 : }
Min. 95.1 1.2 0.0 0.0 ‘ 3 § 527
Mean 97.5 2.5 0.9 0.0 | l

BEMIPOMBLHEORSA

FERHIID Picee J{ IR SEEES KO L <Gy &0 5 BLENCHEEDZ LUFOME L. 1L, 1L,
W, IThb, ZNLHSOMELESRICRL, X LIl bAMAciET LI 194741953 % % T
DFERBAHT6 FITH LT,

Table 5. itk M

QOutline of the injured stands.

Stand Year planted Area Number of Remarks
trees(1951)
1 1915 0.59 715 Thining was carrid out in July 1952
by Dr. KAWADA.
o r; 170 i " Since these ileighb?)u?ing stands have
1L 0.45 405 been shown a similar course of injury,
1918 we deal with them as the same stand.
1L 1904 0.07 6 2
T l 274 [ As newly_ piﬁzé;i‘é‘;;;uces were killed
w 1917 0.42 partialy by frosts 1917-1918, the empty
! ) el places were filled up with fir.
VI 1913 0.05 150

ik, TE DRI X i Picea EORGS OREFZ O\ T A LT ARD Z & {12 b,

51 Mo 5 o9 ® 3 (Picea polita Carr.), + V¢ =27 + 7 e (Picea excelsa Link.) kX




d AT H A e T AT OLERE HLUICHRCoT (A < /N - gD ~— BB 5

VEYV v F vy e (Picea Morinda Table 6. =TS KT 5 HES A LE
Link.) OREHOH HoY BITE Histery of infestation in the examined

. : stands during recent several years.
1R IE L, HVIHK G o W

B RS B b A 5T ® 3 Year‘

(Picea Maximowiczii Regel) O Stand | S B

FHUIEBILRSS & [RBCH o B3IE T | tinct = = = o i M
Mo rtohicETsr=r717¢E . 1 Hi H k= = — +
(Picea nigra Link. )DHiERET hits Hi Hi Hi =+ — — 4
BER—ChY, T D (Piea N |y H H H H W H
Morinda Link.)¥s X O° 8 VS0 Vi {ﬁfcli — == +H HE i W
Picea excelsa Link. P. polila Carr. VF;;mit]’n; observation injurié; ;re divided into 4 V
DRI Gl be VY 5 A7 b classes from normal (—) te heavy (##)

v v P. koyamai Shirasawa, 7 = vty ~7 % 3 P. koraiensis Nakai, ¢ v+7% vV v P. sithensis {2
EFETR T e,

Tods, W EINCIIBRR T X ORI, b L BB LR T, B ARSI s B Ak
BOBIEDEE D,

HEBHOME & KERITOME

B DTTEN Y, FEESIRAK AT Ry A ) 5 MBI C (BB AR ; HiERRBEPD, H
BABE) 1822 S VUL EA405 D T b 5o (A ITKILSE) BATCEENT (0 5 S50 D e RICRLET %o
B 7 SRS EARIR BT O ¥k 194648 6 Aic\ LS ¥ TORGIRN MR LT

Table 7. % 4
Climatological data. June 1946 —May 1°47.
Mean temperature of month. (C)

I M W N Vv W W X X X Xl year

—0.2 —2:.3 2.3 2.3 13.8 192 22,7 22.7 184 131 8.8 0.8} 10.7

Maximum temperature of month. (C)

I oL m v v v wvi vl X X X Xl | year
3

10.2 12.7 12.9 25.6 23.1 30.5 33.4 29.4 2.3 245 21.0 13.5‘ 34.4

Minimum temperature of month. (C)

I m m W V. vi v w X X Xi N year
—9.4 —i2.7 —7.8 —3.1 —0.3 80 156 17.6 10.6 —0.4 —0.7 —7.9’ —12.7

Mean humidity of month. (%)

L M m W vV v W W X X X X | year

71.0 69.0 e66.0 66.0 78.0 87.5 ©0.0 89.0 87.0 87.1 82.0 73.0i 78.8
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Mean temperature of underground 10cm. in depth. (C)

I 1 I vV VI i Wi X X X XL | year
0.4 0.3 3.7 1.1 151 21.6 252 252 204 16.0 10.0 2.4‘ 12.7

Precipitation (mm)

LW wm W Vv W W XX X XU year

42.7  30.3 329 518 2519 80.8 300.7 459.9 136.9 145.8 38.0 33.0 ‘ 1610.7

HARK-EBE

v Y\

[P

\
L \

Fig. 8 FAMRFAD MM
Qutline of stands experimented.
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HHEATGE BE 0 M & i Lo BCR L, FEKINIR S hu O i o ZERIERERIC 3 LA A &
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m=smn & R

B EER 2 MAT 5 8 B e o, EER RS EMsES 5356 L, S5, A Ofho
HAREVCEE M U CSET 2R L b B, BHICAEREOYRD X 5 IH ki e o CHEYE L, ©
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HDAEFEREREC\HLfc Abbot 2 DFFIER A 4o CHH L,
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Table 8. pGHUCD D T #TTEAAR LB G 0P sk

Percentage mortality of adults sprayed directly with DDT.

I‘ orms Of oo Wettable powder Pine oil emulsion Ester emulsion

0.1 0.05 0.0t 0.1 0.65 0.01 0.1 0.05 0.01

*‘\S
Hoursaffer ~3%* |5 ¢ s ¢ 8 2|3 2 5 2 & 2|8 9 & 2 & 9

10.0 0.0 0.0 0.0 0.0 0.0| 0.0 0.0 0.0 0.0 0.0 0.03¢.0 0.030.0 0.0 0.0 0.0
33.3 0.0 0.0 0.0 0.0 0.0{11.177.733.3 0.044.4 0.0[66.64%.488.844.411.1 0.0
77.7 0.022.2 0.022.2 12,5 |55.5 88.8 66.6 66.6 77.7 33.3 |77.7 88.8 100.0 77.7 66.5 55.5

[NV
o O O

KA 0. 1 % HEX TLIiAiEe 8 ~10#5[ERCIEFE LT U od, 6ORFRIEICTT. T% DR MF AR LAY Th
I Ly MEC IS\ TRAMNIFD Bivied Dt 12, 0.05, 0.01% DT Fhic iz AL
FHRUT I\ o ARERILAIPE TR Kz X 2% W %@iﬁa PLU@ A bilsu, 0.1 %11, €.06%
HEC. C1% HERR Cik 8 ~1CRERTIEIC IR L i3 L od, 12~ 6B EIC | Feo THFIE LIt Uddte BLEokERA
5 2 CRARIFLANT AR FFNC LU U € I FERASFC & 2, = AF A3 0. 1%, 0.05% HERR Tl
it 6 ~ 8 BEHICEEFE LIX Cabted’s MEDEIEITI2~14BEIIENC I3 U o CRETE I BIEE X i, 0.C19%
HEPL LT 24~26iE IR, PR3 38~ ACREHENC PEE D Fe e Bt

P BEAN U o35 & DR H1ghig
) DiEicEL
MGt Al e
HiRT7Es

TTSEURIE D Fi A BT il U Co-0lizliits, 2 W SBo BB HIMIG L, = oRiciity 18
FOBOT LIEGE Lice LIcAi>C C NI E IR L Qe 2 22 in %, S
BEHUE O AN A, SERBLOBIMIA TR 10 a5 % T4 MHHZ LW ligi Lic, S DfH], #RT/ke
1o &L 2 101z,

SRR ED 9 ISR LT,

HEDFFEMEE, JEIESIT & HICHEC I L TR 2 0NEH S b, Ficdoh, KFIFIO BEHEL 2 B
[ifly i3 SOBERIENCEETE LI U, PARILRIAICLx My 4 welil, md20msil, =27~ ZF il 8 i
[H], 48 IIBRIC T T IVEBIE LIL Udb e,

Table 9. HIAFTEIC RLHUA B X W F 3B A DR ek

Percentage mortality of adults kept in contact for one hour with the surface
treated with DDT.

~ Forms of DDT|

k‘ 1Wett'lble powder 0 1% ’Pine oil emulsion 0. 1% ‘ E%ter emulswn 0. 1%
~. Sex A
ol I D R
10 | 200 0.0 | 400 0.0 0.0 0.0
40 1 50.0 0.0 ! 50.0 10.0 30.0 0.0
80 | 66.6 1.1 i 77.7 1.1 77.7 1.1
110 | 87.5 44. 4 = 87.5 33.3 100.0 1.1
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g ikl 158 5~ 6 fifi%hh 1584
BB TE '

WA ORI U . BUERCHIR 25 L 7cBs, RAUBD A vy =9 by e BECb, JERE
DEEMARDTE L T b % C 22 L e BB L1,

FRVGRE S

ARRER A S 1030 720

B AN A RO BN N BT Lichi > TEAT 2 8E 8 0T, 20k ) if@lis
- BRWANT X o CERR T pERiL, BHMEPIRES AL T 5. ASHOBE L DD Tick 3 28I
IR s\ s TR BRER A 151,

T b, PAMRIIFLA 0.3, 0. 1%y 4 B AN R L 7o, 3 iidh B3 12~ 18R B BESE LIX L b,
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Table 10. DD T #ShACERAT L& 0Bl

Percentage mortality of larvae sprayed directly with DDT.

\\ Forms of DDT Wettable powder Pine oil emulsion Ester emulsion
.~ Concentration 7, | i = =
R osiiatoaoct | BIE T N a3| o1t | 03 | o
Instar || .

Hours after ‘treatment 3 5—6

—
3 5—6‘] 3 5—6

s == - : | h
2 0.0 0.0 0.0 0.013.3 0.0 0.0 0%00 0.0
8 6.7 0.0/ 6.7 0.067.7 0.0

6

46.6 0. 0‘33 3 0.0
23. 1 6. 7i40. 0 0.0[76.9 13. Oi8'4' g 6. 7,66 4 13 0

0.0 0.0
26.7 0.0
|86 7 6.7

1
1
3

= AT AR08, 0.1%, 3 ST OBIEIR13~ 18 R HEIE LIk Ui, 36iERHIERIC67~879% D%
LI, LB, 5~ 6 WDMEIMSCIg X A EREHED LT Ly RFIRI DR R D
FEANC LR L CE b TR
AT U 7B & O R R
O o R & '
BHCKFH &7 fbF ikttt
s 3 W %h B 208
4~ 5 fighA 2080
TR
LMD LAV =2y by e BERICEIRIE O H 2 BT L. SoEE - e ghivh s, HillH
BB CBER RS L,
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3 WNShAC T B D D TAMIIAA, = AT~ 3, KFEEIO 0.3 % DBMBINIAE <, =27 rE,
HID100% 23 Ueb & Ly Il LEIRDZ 5 AKFIANC Jo\ C b FIT8% DI I A T3 LTz, 0. 1% DIRHREE
CHAMBHEA, = AT - FFNIT0% L, LB BB L TRTH, KFHTIE25% DERT, KFIANIFIANC
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Table 11.

HIATTENC S At A Bl X 0 Ao S DR R

Percentage mortality of larvae kept in contact for an hour with the surface

treated with DDT and BHC.

[ ‘%Form's of DDT
I~ BHC

" Concentration%
T~ Instar ™

Hours ~—

after treatment\

DDT
Wettable powder

DDT
Pine oil emulsion

T DDT
Ester emulsion

BHC
Wettable powder

0.3 0.1

0.3 0.1

0.3 Q.1

0.3 0.1

345 3 4—5

3 4—5 3 45

3 45 3 45

3 4—5 3 45

18
36
60

5.0 0.0 5.0 0.C
20.0 5.3 15.0 0.0
177.8 5.3 26.3 0.0

20.0 0.0 25.0 (.0
45.0 0.0 40.0 0.0

15.0 0.0 5.0 0.0
¢0.0 0.0 60.0 0.C
1000 8.7 88.9 0.0

83.3 0.0 73.3 0.¢

0.0 5.0 0.0 0.0
15.0 15.8 15.0. 0.0
66.7 16.7 15.8 0.0

A LTS Ert > J6 L4 5 WEI L 13~ 18781 C, 3 MBI — B C b B

4 ~ 5 D EEgh e

A
0

7 2241 0. 3%

R\ TN

D HIHIE SUHIE

Mg, FEER L LT LA LRIRBL LN, BHC/KTIAILERE 0.3% 73 3 ighiucs L bgm
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WO 7 & v 7'~ o v i DB B

TAHNC B4 U Ao B B AT X0 CBR T 2 1% TOINCHAR L B 235 & & SRR -

Tbe TOFENE LTEZDBND HDIIL, — 3 EREECH BBE, Tiuh e i) 4R

DETH D, M RIEL Bl S ORI RS ONECEINT 21 0, S LIRS L1
NBBENRER D Do L3> CEBE L TR IR DRITT 5U10% & 5N E Tholend, gk

¥

55
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RO AR B50 1205 BB IR O P < LD Tl & 2SI Ch %,
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(EEEE
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HBRIT

HERHE L LT, TR, 7 4 v 7~ v Rk, iiE L <Hin s 55m, 10m Db
CHEMERE S, W 259 F e EBOTHIUC 10~ 1Y, T o, AT, My EPRTRV T
BlEE L1

HERRERAHE 9 BB e,

WEZEH) 5 5m DOFEEECIE. HfiEs 5 Ml TEC% IAREE Ly 209611 BEIE L 1co 20~ BOREHIEICIXO0% B b
OFMIAE T LI, ZOMNRE Ll Abibigy,

10mOFERECLE 5 MEIHIEIZI190% D $h R BB, 20213 JEE Lice B D DIC%ITIIZINTTRD B
e\, 153 SIS ISR U PRS2 R-D 2% 15~ 208 HIBAC (Rt P Lotk 5 b e—iisikE L.
—RANEIE L feo SOMEIHHAIC e B Ui i, BRI L 2R T I T 209 T, 60% DRI Z G,

B4 ; SmOEHETIY 5 BEINENCCO% BRI L, 40% DR F 2181, = ORI ISH [ E To0F, 15
~2CF AP TITRE FREE L e

Fog. Dust.
ﬂr‘M«#ifD 5 ‘Biﬁ@lo%';’i'l‘k # Cm. from the nozzle. % 5m. from the nozzle.
18, 109%H%855E Uiz, 3075 1oo
B JHE-CLRMRET A8
60

ki s FRFL A E &
» 5 HAFIFEIEL Ty 70 20
%O RFELXE I, 10mD
% DI RFE R 1TT: 1 20 . s 2o %
{3 ciE 5 W RERT RIBL65 Hours after treatment Hours after treatment
%, BHBEI0%, HAREIR Fog. Dust,
Abfb;}tfgb‘i)@ﬁi%%f‘&) # 10m. from the nozzle. * 10m. from the nozzle.

i 100 100
%o 15HfgRIc T e m '
0)25%3 Tti?%)ﬂ"’mﬁ;ﬂl@ 60 60
TR IR U, 20%%H]
O RFIE0% T, D 20 20 "
509\ I FBAV IR U Te, EE 15 &0 30 5 15 20 50
(2) MAHER Revrs ofter troatment. - " Hours aftor treatment.

195747 [, Ehogsd: SN Lorve killed
iMI(?‘MH%Z .‘_X‘)?I‘f)'f\ \,’,: | ) Larve paralysed
——/3 Healthy larve

500, N, VIFRSS @sah L) . )

o Fig. 9 M1/ O O REHEE: fi#
ARG Uice ifie 3 &7 Fffectiveness of BHC used as foz and dust against
LR TR ST, the larvae at various distance from ‘fh; nozzle.

¥ 2.085)) ratiilentl
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HRLNHOIERRL PR L, hedilie LU
AR OBUAL, WA O 22 X D I ERHE LI,

AT 1951457 H7 A
g B o HEITRR

f Bt AR5 DD TR (2.5%) XX ke
TG ERBR
PROGRE 1~2MHA LS <. 3

YREHTEL,
Direction of dusting. g;tgﬁ-f/f'_
Fig. 10 EEARORFR . e
Location of trees treated wi h DDT %10 Ko & {9 ADRERAL 1312 I
dust (2.5%) SC kg. per hectare. V' BEUEAR T, HE E&~Cm, 11~12mD2 i
S (152 Y ») W AN AR Ly THFEIITmseA Al U Tl L 7.

HERRER
HIAFER 2 12 FTiB7e,
Table 12, #hi 8 ~9m, 11~12mD 2 SICEF Lo ghh gy ik

Mortality of the caged larvae located at two points, 8~9m. and 11~12m. in height.

Trees examined ‘ 1 2 3 4 5 6 7 8 9

Percent mortality
(at 50 hours after
treatment)

8—9 (m) 100.0 100.0 76.7 100.0 100.0 3.6 100.0 52.4 1€0.0
II—IZCm); .9 3%9.1 1C0.0 44.4 32.7 13.7 16.7 5.9 100.0

BRI, Frh oS 1 A Lo AT 2 UCiE, 8 ~ 9 mic ksl AR IERILIZIE I B L 5 BEERCh
5h% N~1ZmoOEfRoRMERIHE L KT LTV 5, HMfikoEC X2 L, BB REI 10miii
TR T 270, 11~1Z2m OHFICEFE T 23 RENSROEFERCES b DD X 5 Th

Bo Tl &b o0& M FHUCEEETE, WE2bFHFH

FAENOFRLBWBC DR, HiROD S FRFLFFCE
) v X1 A g Bo ¥io, MARITR L% T 28818, Mo RiiRs
g X 2 p o L OHHRE L& ) TEVERFL R T2, i zoific
ff k¢ 8 Te s MG IFIC L DOET D T L Db Do
;; e § #® OB T 195147 A7 H
g e b WA AR A VIR
A X 5 ; e A H DDT (0% -~y vV — A 35D 401,71

B s 2 Her S
“ HNUDWHE 1~ 2 g
¥ 7% stane w1 BT

. By 11 Koo ZE < B 6 T 6 A EEARE 2 b, fil

Fig. 11 RO = i A A e DT ] {HgE B e
. AT e oty iDL K380 B
Location of trees treated 1 2m o N Sl Ao Bim e LT oFE L, Mg

with DDT fog. 4~ 5m OEIPEECHIAT Lico M5 SR e kN s X
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Table 13. #ii b 2 miER# Lo mx
Mortality of the caged larvae located at 2m. in height.

| Average number of
Trees examined 1 2 3 4 5 6 larvae used in a
__ single experiment

Percent mortality
(at 50 hours after 30.0 100.0. 25.0 43.9 37.8 35.7 42.0
treatment) | ) ) ] B o ~ B
# Fr W 195147 JI2CH
it/ N/~ M A Y/
g >
RN BHCEHH (0.5%) %) 7kg g, & .
) o
SRR L 2 X X X g
3 4 5 6 ({/ a
Zhir o ik 3~ 41 i;). N 3
LS
H B 5k 3 °
S ¢l o3
512 KOk < 6 TN RER R, SR T A s
o L
EHLE15m, 4m, 6m o3 EIFOGICAREEFRE g XXX E
L A 1 2 3 P
L B LRI 1 [WMiflh L7, 2 ” &
RN SN
BIRREI AL 14 FACHIF T, N
N e [ 1o stite Stand .
AR TR G 1 ~ 2 m DA s kb, KNS . e M
b e ] - Fig. 12 FHERAROMmRH
B2 &7 & IEIRISEIREIC IR L T L g o, I o Location of trees treated with
TURZ & A L PEF LT < s 4R IENC 4TINS &8 &3¢ BHC dust (0.5%). 70 kg. per

hectare
MEAEL, IR LA EEI D H MK T

BN LIRS, AR X ORASE T TR S Tl
Table 14. #ik 1.6m, 4m, 6mD 3 UK L gh ook

Mortality of the caged larvae located at 1.5m 4m and 6m in height.

Average number of

Trees examined ’ 1 2 3 4 5 6 larvae used in a

e o o o single experiment
Percent mortality 1.5(m)] 2.4 7.1 13.6 3.3 0.0 0.0 467
(at 50 hours aft- 4.0. 7.5 9.1 - 7.5 4.9 10. 4 10.7 | 338
er treatment) g 63 0.0 3.2 146 48 7.1 ! 355

2. S LICKBEBOBR
A. 714 rDiEk

7 4 2D ATARAREORR IO THIFIEE THR UL DAL 7 AHIDIY 3 O TR B KO
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e T B, HKCHZIEE LA IEETS R AL D,
A g 15gr r Y e 3ar E~ 15¢cc

PR Nz THERIL, Ziuc® ¢ — Al M2 Ko fiie U g ks, IHIT v Y =72 N0R
Y5, & OBSEET B LMt L Y LETHCHER 7L T B,

B. mioMER#E

1049 £ 6 1 11AFRAT9M7c\ L 10 B 30 S8 ks p—ic 15 RO REBAYEY, hics 4
LEBA L, T ARRCITER XA L 16 3D o ho—8iC 7 4 20 W75 L ORMITE Jeo 7ol
qud, ST LS CHFT 5o SSEROMBICIIEEN SR D, Thb2B &R itk H
M5 X 5 Thd, BEW I DL, Midale ) OFRAMIIE L b, BEMESD HIEE L ik b TR %
<5 TDBERMOBHARPRI & bR DU 52T oo

Table 15. 7 4 AENTEIC X 2 pR R

Number of adults captured the lime band. -

Number of adults captured‘ On the lime On the ground
S Total
Trees examined - t 3 Q 8 ¢
1 4 1 2 6 13
2 9 10 5 4 28
3 2 3 0 0 5
4 5 3 2 7 17
5 8 1 1 5 15
6 0 1 3 1 5
7 5 1 1 0 7
8 1 0 1 5 7
9 3 0 2 4 9
10 3 0 0 0 3
11 4 0 2 0 6
12 2 1 0 0 3
13 1 0 0 0 1
14 1 2 0 0 3
15 5 2 3 2 12
Total 53 25 22 34

Some of adults on the lime fall on the ground.
3. BT B EE

BN R T 2 BT B0 B WML ED B, 3 Ik ToOWIC NS 5OV ATITH D, —iE
LR CIOKRID AT L, IR IS5 & L2382ty SINEIH U 7B Tl Fs o Tl & b i s
W EAMIk, LI o R AT 5 I DI IS A TR A B R & Th B, T OB
HEC Lo TDD TS %, FIEBHCEH 1 %% D 7~1Ckg ORANC XD THRE LTS &
ﬂf%ko3&:mmaE@ﬁﬁ@@%ﬁ%fﬁmoﬁﬁ#%bbf$ﬂmﬁma@muMM%l5@
RHERIE U CromefiiHiT 5700, MEREHIDTHEEMT 2 Wi, SR OSSO,
TR BBERCID T D X5 Thd, LIehDT, BB i b 5y, AaBa L 3 < 7 d
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&% 2~BHDMBETINETHS, ZDXHRXLTH I0mB LoEX, ¥IBHEELHTET 2
BRI, ST L & T\ IBED S B, AL BRI R S 2 & L E 2 bNB,
AEROEIGHRE @ DT, LT DI L3O TESRYET 5, P lE T b—
ISEZLONDBY, ZOREOCTULRELX L.

7 A ZC X B OB OV T ITRAFIO RIB & 70 B TEFEARE LA D o788, NS 4 2% %
T TSR T A o L B s ht, AL 7 & S BLICEE Uit AuEgh Roa 250
Hicu,

1 =B

1. FHEINTEHAE MRLAEREH O Picea BT Lic, 47 » X F 235 Copha-
leia isshikii Takeuchi B85 2 &REHE L LU PHREHRORR LI D DD TH D,

2. ARTALIEE, BB G DUNCIRSEDR ST Inh 078, 165148 A i (RE) kT 1
HioMiw1E, X HWICE4ES A, [BEIHR (BEH) CR\TL£EOYHR LB, Picea BOSAid HHl
I, SEIHLEINDRATUIE LD TRE,

3. O, i, I, Ao oW TREE LOREA 7 Ui Jots, Med e 15 mm, BIE 27 mm, M
(1ER 13 mm, BARR Z3mm, EEES. B, o CEOMRIC LV ELCETE D,

4. THRE 1 ICREET 2, BRAUL € Afva X b Fd, PEDNEUIABRITTE, WHLRIXINE0%, o

L 6 AT L7 ATRORK L 7 Aichicd, EHELHT 7 AT L 8 A LA RE bik

HUTREPREY, FRCED, BELYROWL 5-6 oMEVBIE SN, WL 5 Ai, i

R 2580, MR A LicShH ol kS 4 ~16 % Th %o
-SRI BN, TR 10~20 cmiz %<, KIUEBPICIEHER Lty
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X kR B B
(Explanaticn of plates)

Plate 1.
A. it (H) (Female)
B. s (D (Male)
C. O (Fegd
D. #Ht (Larva, lateral aspect)
E. Iff (Pupa, ventral aspect)

Plate 2.
A. HEREB IOBET XN (Female and dipositing eggs on the leaves)
B. ﬁJﬂKIO“Cﬁ-‘lbﬁt—)li—E (FE44hH) (Nest built by immature larvae)
C. [7 (#E45%H) (Nest built by mature larvae)
D. & (Farthen cell)

Plate 3.

A. BHCH#HIHMAY (BHC Dusting)
B—D. #&E#sy (Norwy-spruce stands injured)
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