EALHERFN X A F 27 1 o2 HHO
BHARFHER 1CB - 5 AR

FH = Jo A ®
i m] W REe

I T A B O

R BRI S TRBEEXPERL L 5 LW 3 F 2L, 37T 100 450 E L D B & < OFfEEic
IOTRBMFIINTEL. FLTED S HUL LSO D DL, &5EEATIIEENEDSh, EHC
R LR L 5 THBY,

F 74 2 EORENT $ ZOFEIIGHIN, KEICR T 1930 £25, HilEEH CuSos - 5H.0 20
{LEESR ZnCl: R Z D HMD b M &, Dendroctonus monticolae Hopk. DRI A 72 h DR
BB, RMOBBEC S ozt vwbhid s

—F 1949 EZAMDBAE=—F T, VY% 21 Ips typographus L. L LiF 21 as O
BabRiC & OFEDFEBAD fThh, 1951 I 700 TREEMLIEEAH] ZnSiF, « 6H.0 DFAZ e Hesl X
NDL N2 CTHRHEL R =—F T, ¥V 3% 27 4 OSRICIA ST TLBY,

KETHFLNAFTER, BWEIRCEFETDF 71 2 HOEBERAZEN L LTV 0L, =0
EERLERANC & 2 BRI ERFTEOBRETH 5. Tiobb, REIERL T3 0RCER A2 B/HLC
T DEG BRI L, THhIZHFH IR eF 7 1 2> 8y, HFEOUEETFHhTIBERL L5
EWIDTHD. LT, HIEI BERDOEE, FH, BEACrbRREFETHLOCKL, #H
RERDEARKDOBKELXTIN LD L 2 k5.

DX S IPIFEN R0 BRI DO b LI @A I N EE, fERL D b D DOEEITR 35RO &k
HHO2 RS RRCL 2D L ELBNE, Titbb, BINTILERDEHANEEDL kAT
BRTHWDORFL, KETEZhOPELFEMH I, BETIRE LA CEHCHEIATHL, Th
IXTETID BN OB, W, HED 2 LIEROFESIC, BRNEZr b L bt hbhb,

KIFTh, 2OTCTH~YEDOF 7 1 v OBRCEHRENEH IR E2H D, Lnl, 1949 4
KLk D R. L. Furniss OEIFIZ S & 3%, ThUBELENCREDOFHBREELL TH5%,

JLHBETIL 1954 4EDKREER, =V<Y, P FwYREFETSH* 7 A o BOKMEHEATHIE N,
DR DBERHOWF O L 755 BEIKE, WAFHIMNCHRIET S Z 2 eBD b —F, ThbEROBIRL
B iewic, IEIRER$% BHC FIDOHZeE il X Ol LB AR 4« B I hice 20X ) 78
T HIFTOERIC S 2 5T, 1956 SFERIITOWICEHIO = V<Y, RV DRFENRFICF 7 1
ASENC X BBEENFE LT U, 1957 43K & TIEEFHY 750 TR HET 2 B MEFEL T B,

O GEEZSEENE - BEEE Q) UBEXERAMRER



-2 - PRERBIITEHE #1115

RBEDOHML, £ DRRLCHIACTE T LB B2 & 5 EREREIN L, I TERIN L FIBL
TOBHAN S Do LEADTEED 22 SWRTELT, * 71 &> HIT X b SRR OB btk
HO—02 LT, —HCRERFIHOMRNEELTS & & bz, h CREMLIMEIC X 2 EAHR
T BRI ok T0 5 BREICOLTEORRGEELFLOT, & EHEKTIRETHS.

ARSI T QMBI X D, LB, JE)IIMEMHNERTRIES hice & Sl HggHEx -
Rerdunle SR BHRERLICH L, JEHIALA L BB . % 2S00 BRI AIC B LTI Ao Mg
el MR, BFERRE BN IR RO R KT S

I EiHoER

AKlL Osmosil-K #F7zi% Osmose-Fluralsil-K & WA BB THRIN TS Ty <=—72, a2y
=71 Hanias £ OHHTH S,

FEMBLESY ZnSiF, « 6H20 %42 L, Zhich s (Carrier) %z TSrRKICBHEL P
FLLThD. WRINTWDDIIHEDETH DT, WD KEMZHIRIC LTHVTW 5,

RESRCHANE T EE i ARSI R ©, K i Th B T DI WHRR NS h EA LTS
MEIME, RD X5ty OEEEEFIIL CTRINT S Z 2 TES,

EiEmHE 1.

oA 2 =% o Zr(NOs)s - 5H20 0.05 g %7K 50 cc i L, & bic ZhicyikEfg HCl 10 cc %
M Bo BNCT VHF Y v RAARVvEEY —& (TV¥ VLY FS) CuuH;0:(0OH). SO;NaH:0 0.05 ¢ %
50 cc DKIEMNL, 2WEIRAL TRIE GRER) & LEMREBCERT5 .

LN T R L I o~ Faai i S a4 5

ERHE 2.

F ¥Rt 2 =27 4 ZrOCl - 8H:0 8.4 g %7K 11 KiEN T BICT VF YV v AL kv Y — 5
5g HUMERE 100 cc W¥ENL, KEMZTIL &35, FiZr 1l : 2 DA TREL, NERERcESE
LTl %

ke SFLEDORIIVET 2D THHH, FHICIL I HE LI Wisdh 5. —IE U A KIBIc s
T L TRINICA D RHE T A & DL, ChicBHLeF HEE LR TWLE 5 ThD,

sk, RFOBEHIAIBTH LM TE, TTIC—MRIEAIMENTE Y, AR dbsEL LCH
WT\hbe

=2 B B

RN 1956, 1957 M4EEIC > 7eDTRD 3 D FFTHFD%. SO 5 % 1956 4RILME, FMEECH\T,
1957 FRIITEKTEEL T2

1. HERRH
HEL) BB A 2 PR SBRRRREIK 36 BRIED = V'~ ¥ + b F = Y TIREMP. 1954 46 9 [ DA ERH
OBAFHGT, MERCIAD EE LI L T D, (3 —TOOREHE & 700 T\ B o FUEARE ¥ 75—
MR RS e T F L oo Tl Y, Sty BHC HUHOBAEAEM I T e LR & OB A
(K9 157 THIRZF FCBBHITI DY Y S8 74, b F~ Y % 7 4 D& HEIEN I & 35



BEBRMLTISRANC X A % 27 1 2 Y EHOBAKBRCHET5# B kL - i) — 3 —

NHHITH S

2. EERRH
HIREHDEEEMETREEX 84 IO =Y~y « b ¥ <Y FTRENA. FEEICREY 5 s
THho7, RBHAEIRRS U /NERO BEHID ST 5 720 T, ERS O 5 BBt
Tdo FHGHIT TR S Dy, BBRAL S BB SR e, ML BN h O
BWET TR SR Y Y 3224, F Y327 4 OEBTEIME L LD X, »ix KRB S
Do

3. BERRRH

T IFEEARIR) B PREB TR IR AR X 95 FREED =V = ¥ « | V= Y KIREMA . 1954 4£5 H & 9 ADM
JREBIC X 0, (3 &A BB EY 5 e Th B, WHHAHIT, 1956 SEIRIEMG DMbgic#oT
EIRCIARRENRLEL, Sy Y ¥ 2/ L2 =Y < YOHEN LU B Lok, Ll, HE
B DBEAL & RIGDBSIOHERD B VT KREOEE L LT L b, FRE 7 hIf STz, RIR
AR RERERICEEE LB, 3 Lo RBHIN O RAEMIARDO L HEE I, HHEOEM L
YR CHR SR,

VvV ® & 5 &

FPEH OB BRI BIERD L, KDLE Y ThHSD,
O % x

FEAR L THILAROH LRI 0.5m DL 2 A%, 5~10cem IRV v 7V RICHET5, 2 OB TR

TELIC B e FIEAR e VB &, BBARCS LB 2°8ERWTH S (Fig. 1D,
@) FEX DT

EROANC S X D55 KH| 50~100 g IDEDOAKA ML THIRIC Lich D%,  HIECEEC S
+% (Fig. 2).

B) v =—DORE

HEB L D 2RBEWAAY =~ A TED Ex Rk, ETEEFTLHTHL (Fig. 3),

L EDOFHRT & D MFLAFL0 R, T OBAFRIEC & Y FEHD EA 238, &1 BRI X
DEBIL 7o RIS EEE TS & TEET UL LD TH Wbl Th B 2%, Al CLERERA2 RS
Dfetfed, —REEEALNRD 1B EEAL . 2L 1956 SFITik—{, 1957 FITFEED L 0
FIARDOEFFTERL 5. HAKRKOHREAH, MAHFEEFI—FEL T Table 1 IKRL TRV
2%, 1956 AEEICILEL LCRA (FEHBD 1 & 2 FHOMEA~ORIN ES R T oz o, #
HIRLIEREENI RO R i L TR ot 7ok, HERReHELA = —F v OERA® %
BHEC L THRE L, Fho 1957 SEACIITHEE ORI R A BH I, IO D KRR R 54
HAEROBTTE, WOl ABRABIHIT % RO EFEORERE LI L TRIEER L ce 20 5 bEE
CoWTIHRBI L 2B TR 0.6X1.2 (m?) OAEX XD ETHOTAY K1 Kbz 2~4%
B, SR TEAL.8X1.8(m*) D DERAEEL T (Fig. 4, 5) MTE{ToR,



— 4 — HERBGVIEHRE 81115
Table 1. & B K — & =&
List of the trees tested
FRBAAR [ - i
= s : NN =R = ) 4 s
Areis | Enn | edd | G|, F | Tecd Pecling S mGR L
tested Date |species| trees s g absorbed
o tested | (cm) (m) (em) (g) (m)
V. 26 20.5 10.0 100 8.0
NN Ve 28 17.0 5.0 70 11.0
o TZE7 v, 28 13.0 5.0 70 6.5
1956—-V Ezo |
E"‘E9/V spruce Vi 36 16.5 5.0 70 6.0
P P Vs 42 23.5 5.0 | 100 1 4.0
ment Ve 30 20.5 ) v X8 Untreated
V. 22 14.5 5.0 70 | 7.0
a6/ V V. 24 15.0 5.0 70 } 7.0
ﬁé@m{g FE=Y| Vs 26 12.5 5.0 70 9.5
Todo fir| Vi 33 17.0 10.0 100 9.5
Vs 38 23.0 5.0 70 ‘ 9.0
N Ve 38 21.0 _ *HR
VI, 18 11.0 5.0 50 | 9.0
VI: 26 13.0 7.5 100 5.0
1osevt (=YY Vs 38 22.5 10.0 100 9.0
l { VI, 34 20.0 7.5 100 | 7.5 thtig
Vig 22 12.0 %R
1—7'!1 BVI - {
s/ VI, 20 15.0 5.0 50 | 7.0 |
1815 /VI VI: 24 -18.0 7.5 50 7.0
fefins/ (FF=Y VI 30 16.5 10.0 100 7.0 1
{ Vg 26 18.5 7.5 100 9.0 [EHpEfH
S SN B 0 20 1.0 [ DR
Vil 20 11.0 5.0 50 8.0 |
| V2 26 15.5 5.0 100 10.0
o (=YY Vs 46 21.0 10.0 100 15.0 |
1956Vl VI, | 46 | 25.5 | 10.0 | 100 7.0 l*ﬁf”
e v Vile 22 13.0 %R
B/ | VI, 26 14.5 5.0 50 9.0"
13/ | VIl 28 16.5 5.0 50 ] 14.0
- %ﬁdﬂ / hF=y W 34 16.5 7.5 100 | 9.0
Kagura | 1 I Vi 46 23.0 10.0 . 100 8.0
I 1 | Vic | 28 7.5 | | i
T 18 14.5 | 7.5 50 | 9.0 |
Wl 22 15.5 7.5 100 8.0
Vil 28 17.5 7.5 100 | 7.0
==y W, 42 21.5 7.5 100 | 8.0 |
19561 Vil 28 16.0 7.5 100 | 8.0 |HE&
Vills 30 17.0 7.5 100 13.0 ‘tﬁ/’,’
= 10 26 16.0 it R
RE4/ -
el I 20 15.5 7.5 100 7.0
LV Vil 22 12.0 7.5 100 8.0
B/ Vill 3 30 21.5 7.5 100 9.0
FE=Y| W 32 22.5 7.5 100 12.0
Vll5 20 14.0 7.5 100 8.0 |EpEs
Villg 24 16.0 7.5 100 12.0 7
Wile 26 14.5 popiisd
Xy 18 9.5 5.0 50 8.0 l
N X2 20 17.5 5.0 50 10.0
1osex (=YY IXs 34 18.0 10.0 75 K@iiUncut
X4 36 21.0 10.0 75 &TH”
- Xc 20 9.0 I
L 18/IX |
i1/ IX, 28 15.5 7.5 75 11.0 |
525/ IX Xz 30 15.0 7.5 75 8.0 |
Beklas/ FF=Y| Xs 30 12.5 10.0 75 SLARD F % Uncut
IXs 34 18.5 10.0 75 //
Xc 20 13.0 RN .
X1 14 7.5 5.0 | 50 ALK F F Uncut
[ 1956-X | X 28 14.0 7.5 | 50 7.0
55&:@19/}1 l=v=v X, 28 14.0 10.0 j 75 5.0 ‘
| ﬁjza/x‘ X 32 | 210 10.0 75 R D F F Uncut
Xc 16 8.5 | | *fHE




REFR(LIEEANC X % & 2 1 o v HOHAFH BT 2# B GFL - UA) — 5 —
Table 1. (o)
e RRE jy om b x g A
B kg | > = M & B E | HERR £ e
i = i - fé‘ Tree Peeling Jf.ﬂlﬁl g %=
Areas | EHH Tree | No. of D.b.h. height | width Dosage Height 4 Romarks
tested Date lspecies trees c ) absorbed
o . tested | (em) (m) (em) (&) (m)
| | X, 20 ‘1&5‘ 5.0 75 | 7.0 |
ok 956X X 24 14.5 7.5 75 6.0 |
Kagura BEIX FF=Y X 24 19.5 | 10.0 75 KD F #Uncut
g FefEl26/ X | | X, ‘ 30 } 19.5 | 10.0 75 ”
J X¢ 18 10.5 L1
| Vs 22 14.5 10.0 50
v gy Ve 24 15.5 5.0 50
1956V ==Yy, 30 15.5 7.5 50 -
- ‘ Ve 25 12.0 i
reemoc ye 0 o -
25/ i V. ’ 26 14.5 | 10.0 50 |
1V S W Va 27 17.0 7.5 50
BN ey 27 160 | 5.0 50
- Ve | 24 | 17.0 ‘ HHE B
VI, 20 ‘1«5‘ 7.5 50 ‘
g e VI 24 12.0 5.0 50
1%6W‘L27/‘ wgl 29 }1&0‘ 10.0 50
e v Vig 21 1 16.0 -
| f Vb 19 15.0 | 7.5 | 50
B 2/ Sy Ve 20 14.0 5.0 | 50 :
” E‘ftﬁ] MrF=y % s \ 10.0 | 50 |
e | L oVie . 15 130 ; | i
VI, 18 ' 11.5 5.0 50
. Gl VI: | 20 12.5 7.5 50
1956-W ==Y g % 13.5 | 10.0 o -
S ur Vic | 17 12.5 R
RAEL25/V | VI 17 ‘wo 5.0 m&
%@ 1/ | PN Vil2 24 12.5 7.5 50
ERALE S Z7 7.0 10.0 50
- Wi 19 | 15.0 | SR
\ Willy 19 '1&5; 5.0 | 50 !
! _ NN Vil 20 11.5 | 7.5 50
1%6m‘1’7/ mz} 20 ‘1a5l 10.0 50 -
Spvem oo | wme |18 10.0 i S
lﬂg / S o.5 50| w0 |
:ﬁz 4/1X > W il 2 21 16.0 7.5 50 !
B/ prey e 24 16.5 . 10.0 | 50 !
] ! I T 14.0_ | | \ Pt
\ 2T 20 } 12.0 | 5.0 ’ 50 P
| V Bt 20 13.0 7.5 50 D F #Uncut
| Ve 26 205 | 10.0 100
| VB2 30 18.0 | 12.5 100 | YADEE 7
I%ijziﬁv Va5 35 15.5 12.5 125 kD
Vo 36 20.0 | 15.0 125 NO) ”
- V as 45 24.0 | 15.0 150
SJLERL
ﬁﬂﬂwﬂ Y 5 ' 45 23.0 | 17.5 150 TROEE 7
B8V V¢ |29 14.0 R
== V. 20 1 14.0 10.0 100 P ;
Soun- ' Vi | 26 | 18.0 12.5 ‘ 125 ) ncu
kyo FE=Y, Va | 39 L 19.0 | 15.0 150
‘ ‘ V 52 ‘ 47 } 22.0 1175} 175 | %@Oii ”
N Ve 27 15.0 ] XSHE
Wla: | 20 ' 13.0 ' 5.0 i 50 ! -
195731 ‘ ey W ‘ % | 28 ) 98 | 15 | AADE #Uneue
sy VI 52 46 ’ 16.0 | 15.0 150 o ”
25/ VI | o ‘ Viic 26 | 17.5 | - | It ,
31/\711 . Vi B: ‘ 20 l‘ 13.0 100 iﬁ(@iiUncut
FF=Y Vi | 35 17.0 150 . ”
L VI | 26 | 13.0 \ bIE

E %ﬁﬁiﬂmMAX&WLiéﬂﬁfﬁéﬁ,M%bﬁ%k
FER LIRS ERL TRV,
# See the Résumé.

(ot h LT—IMEERIC I W T



Abbreviation: (Tables 2~8)

Table 2.

D=D.b.h.
egg and larval galleries OA=0Id adult NA =New adult
beetles Cu.=Curculionid b

TYRNFIZA (=Y =) KT HEFNBEOLES I
Results of the tests against Ips typographus L. f. japonicus on Ezo spruce I (at Kagura)

H=Tree height W=Peeling width V =Dosage N.c.=O0Only nuptial chamber E. g.=Imperfect
P =Pupa L =Larva + =many =+ =few Ce.=Cerambycid

eetles Po.=Polygraphus Spp. Pt.fzityogeneispp. Cr.=Crypha}us spp. Dr.=Dryocoetes Spp.. E}:zﬂ}u*{fgogjg Spp.

F =Flight hole

(PlIRERR )

L BAOWHRIE SRES e
| g = Construction of galleries M = ¢ Number of B ‘ |
e | N N orta- i i i i
OB MK BEE HE Bak g | s |18 o existence by | fl % W o*
Trees [Sample | Dia- | thick- . £ FHAE old each stage Number Other beetle Remarks
Date | tested | No. 'meter ness -}ncompleted é*%mﬁpﬁ (%) adult | of ﬁight! T s 1
= %incomp- under holes
| IR T;tal’ leted 7 ted | the OA! NAt PlL | ‘
| (em) | (mm) |75 |7 g: | | bark | ‘ |
No. Vi 1| 25 7.5 | 303 | 152 455 0 100 81 Ce.=L
D =26 2 | 24 7.0 | 208 | 301| 509 0 100 79
H=20.5 3 | 20 7.0 | 155 | 203 | 448 0 100 57
W =10 4 | 17 5.5 | 124 | 202 826 0 100 45 1
V =100 5 | 10 5.5 59| 252 311 0 100 68
|
No. V. 1| 26 5.0 | 117 | 103| 220 6 97.3 10! o + | £
D =28 2 | 22 5.0 | 139 | 264! 403 36 91.8 1 4 + |+
H=17.0 3| 19 4.5 | 146 | 226 | 372 6 98.4 12 { 6 + | £ ]
W=5 4 | 14 4.0 59 | 161 | 220 4 98.2 30 10 + Cr.=ﬁ,L 7 A
V =70 5 9 3.5 9 | 88| 178 6 96.7 5 3 + {I;S“:A L
Cr.=A,L
No. Vs 1| 24 4.5 | 237 | 305 | 542 9 98.4 65 + 8 {gﬁji
D=28 2 | 20 4.5 | 153| 432 585 3 99.5 53 + 8e. =Iﬂ
_ e.=
H=13.0 3| 10 3.5 19| 101 | 120 5 96.0 14 + {Po.=A,L
9/V (¢ W=5 4 6 2.0 41 69| 73 6 92.4 7 + Po.=A,P,L
V=70
No. Vi 1| 32 | 6.0 | 18| 324| 510 0 100 54| 7 {g‘;ziﬁ
D =36 2 | 29 5.0 55| 519 | 574 53 91.5 35 | 100 % | & |+ {gg fk -
.: 7 A
H=16.5 3 | 25 4.0 34| 419 | 453 64 87.6 59 | 19+ | £ |+ {gﬁ:;k
W =5 4 | 19 3.5 16 | 342| 358 4 98.9 75 | 34 +
V=70 5 1 12 3.5 11| 252 268 4 98.5 56 | 16 +

SN B S

LI 8



’ e.=L |
I ,{Po:—A 97K No.d
\ 90.6 36 | *+ } [JCe.=L j{’g% Cont
| I 5 69 | 364 433 L5 N a5 {p A ) T D s
v g8 L o213 57.8 24 221 )
No 5 [ | ! 25 | 267 ' 292 | 25 +
=42 2880 } | sz s st 5.2 [ | |
D:zs N | | | 7 A
Wes | | | |+ ‘ L
VV_?oo ’ [ ) o1 10.5 I | : Untreated
V= 59 5 : - ‘
32 1.1 \ ! 7 Y
v 12z 5.0 | 2; 5 7’ 628 ’ | | }OA (LR LR
Mo e Lz 80 : : I | ETHA (L]
D =30 | ‘ | | 2 | 7 PR AL
=200 | | Dl s 5 | 100 5 % ‘ | F T b R
‘ P5.5 15 | 0 2 6 I3
No. V1, “ ; ig ‘ 5.0 1 11 ’ i ? g 0 100 i ‘ | ‘L)
D=18 I 3 8 .0 ! 4 [ | ‘ )
W=s ‘ | 143 | 157 ‘
=50 : w 100
Ve ( 6o | s e e IO v 107 118]] | | |
Vi 1 24 ’ 14 l 231 24 0 100 4 | )
No. 20 | 5.5 ‘ 295 16 | 134 ‘
=26 | 2 10| 285 100 ! |
D=2 3115 . 5.0 = 0 \
N S I B | i (oL
=7.5 46 Ce.=
V=l | | \ ‘ : o | 100 = : {po =A,L |
26| 115, 141 41 19 e
1| 3 | 7.0 0 100 | o3 e Zh !
No. VI ! 0 161 349 | 365 5 63 |+ | + Ce.=L |
=38 2 32 i 7 ‘ 209 97 68. | " ’ } 194 Po.=A,L
Hos o es hoaol 10 67.2 7|+ \‘ [Ce.=L |
H=22.5 3 i ’ 171 206 ’ 223 1 | 4+ ‘ I 160 {P0.=A»L ‘
\ 27 | 6.5 ! 121 | + =L ‘
=10 4 ‘ 18 31.4 Ce.= |
w ! o120 sl w0l 2 N C 108 1Po—A.L |
8/\7[ \ 5 1 25 ‘ 6.0 | 36.3 110 ’ + ’ ‘
V =100 ! ! a4 93 163 ’ CooL
L ! 18| 50| o 0 | 1 ’ [Ce.=L \
} 21 0 100 ‘ ‘ ‘ 1Dr.=A | -
| 32 | 10.0 16 ° 0 100 10 s IfCe.=L FE i iy
No. Vls | ! o5 19 121 3 . ﬁ N \ Dr.=A )
=3 2 8 8 o | 100 s [Ce.=L
D | ‘ 0 15 31 46 ‘ 10l | Dr.=A
H=20-01 302 " \ 148 0 100 14 ’ } Ce.=L
420 7.0 21] 12 o | 100 18| 16 ' | sz
W=7.5 6 | 5 ) 21| 128 | 149 0 36 } + | ig ' | Untreated
— 5 : treatec
V =100 . o 0 o| 2 o 2 T \ - N
. L | 18 | 6. 0 o, 0 1.2 16 .
No. Vig > 16 6.0 4| 4| 325 |
D =22 = ‘ 11\ 45 | o0 :
H=12.00 3 — =

Wi ¢ LR ENIEQEE 2 7 b 2 % & T 2N RETSHED e
Gy G A 2 Y I

g - T46)

l —



T'xble 2. (o3x)

e,
| | l EBHORRE Bk
Construction of galleries ’ Number of v
sk ’ 15 e ‘ M b“ J& - - .. _ _Morta- insects in .I.}é _"['
A | B | AT u Bark 7 - | lity of t b L & - .
N et existence by DB 5 *
Trees 'Sample | Dia- | thick- Incompleted - | TEIEK | old each stage Number|  Giper beetles Remarks
tested | No. 'meter ness r” T - Comp- o/ (?'(é) adglt ‘7 _ thﬂllght
= 7oIncomp- under oles
| \ lme}L‘ﬁEﬁLi‘L ’Tﬁt / leted ) leted ' the !OA} NA' p ' L
o ‘ (em) | (mm) g jrotal |_bark | '
! l
No. VI, 1 19 5.0 I 2 23 25 0 100 21 | 171 | " ]
D=20 2 | 13 3.5 ol 16| 16 0 100 58 | 176 PPN
H=11.0 3 8 2.0 0 5 5 0 100 16 | 102 ‘ {f%ﬁffj@
W=5 o
V =50 |
No. V. 1 26 5.0 55 | 108 | 163 24 87.2 44 |+ | + 28 |
D =26 2 | 20 4.5 181 204 | 222 51 81.3 590 | £ |+ ' 9 | Ce.=L
H=15.5 3| 17 4.5 0, 22| 22| o287 7.1 37 + 112 | Ce.=L |
W=>5 4 | 1 4.0 1 14| 15| 204 6.8 19 + 174 !
V =100
No. VI 1 | 44 | 12.0 24, 12| 36 0 100 58 | 57 ‘ Cu.=L
D =46 2 | 38 | 11.0 22| 228 | 250 0 100 37 | 158 | Ce.=L
H=21.0 3 | 33 | 11.0 67 | 204 | 271 0 100 40 | 73 Ce.=L
Ce.=L
W=10 4 | 30 8.0 16| 311 327 46 87.7 47 | 87 + 11 {PO ZAPL
V =100 5 { 25 8.0 71 195 | 202 83 70.9 27 | 24 + “ 189 | Ce.=L
6 | 15 8.0 0 3 3 84 34.5 36 7+ | 171
7 6 4.0 0 0 0 73 0 9 + 100 ;
No. Vi 1 | 46 | 10.0 58| 117 | 175 23 88.4 218 | 41 + Ce.= |
D =46 2 | 40 | 10.0 10| 354 364 9 97.6 84 | 27| £ Ce.=L |
H=25.5 3 | 37 10.0 46| 224 | 270 27 90.9 49 | 100 + 125 | Ce.=
W=10 4 | 35 | 10.0 0 115] 115] 109 51.3 88 + 204 | Ce.=
V =100 5 | 30 | 10.0 6 101 107 | 134 44.4 17 + 197
6 | 25 | 10.0 1| 86| 87| 276 24.0 22 + 121
7 | 20 8.0 0 0 0| 149 0 15 + 278
No. Vi¢ 1| 20 8.0 0| 67 67| 284 19.1 76 + 137 | Ce.=L
D=22 2 | 16 5.0 ol 49! 49| 289 14.5 58 + 78 | Ce.=L S
H=13.0 3 | 11 3.0 0/ 30| 30| 140 17.6 38 + 44 Untreated
4 6 2.0 0 0 0 41 0 13 + 27
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4/v

No. V.
D=18
H=14.5
W=7.5
V=50

No. Wiz
D=22

H=15.5
W=7.5
V =100

No. Vs

D =28

H=17.5
W=7.5
V =100

No. Vi,
D =42

H=21.5
W=7.5
V =100

No. Vis
D =28

H=16.0
W=7.5
V =100

No. Vs
D =30

H=17.0
W=7.5
V =100

No. V¢

U W N — U WN — OO N — G WN — D WN — AWN —

N —

14

10
6

21
19
15
10

25

22
18
15

39
36
33
31
27
20

23
20
17
12

24
21
17

23

19°

-
/

12

[V

—NWW » [SVINENIN

BOONN NN

WA U1 ON ON

SOy O

[

oooo

cooo

00000

[eNeoRolooNe] o U O

[eleNoRole}

[eNoloXe)

37
37
24

52
79
107
68

NNO O,

21

55
58
45
14

15
138
149
131
53
93

41
27

65
88
113
82

28
75

21

23
168
164

81
93

35
94
100

39 |

53 |

153 |

[cXoNeoNe]

ooCco

24
22

30
53
82

31

[eNoNoNoNe)

[eleloloNel
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100
100

100
100
100
100

93.3
75.8

76.

100
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92.
84.
75.
65.
69.
75.
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100
100
100
100

100
100
100
100
100

38.
29.
12.
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20
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67
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126
120
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55
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Table 2. (osx)
- 0T :W:;:7;1<:;477;4A4A75ﬁ e RABRH oo o
KDBEEJZJ)QL*: éﬁsﬂﬁ
‘ o | Construction of galleries ai/[%yfﬁ Number of B
. = I 7 orta- insects in !
| Bk | AR | HR | Bark _ ) ‘ |1ity of elxristence by L %
A B | Trees |[Sample | Dia- | thick- Incompleted e TEIEH | old each stage’ |Number
Date | tested | No. |meter| ness lcom %1 %) adult of flight
| [ 2 leted |-21ncomp- under I holes
’Eﬁ”ﬂﬁﬁﬂ o loted | “the” l0a [NA | P L
Cem) | (mm) g | | bark ’ ’
No. X, 1 16 5.0 34 2| 36 0 100 56 !
nols 20 12| 5.0 | 32| 36| 68 0 100 87 |
W=5.0 6 3.0 7 3 10 0 100 8 )
V =50
No. IX» 1 20 5.0 29| 95| 124 6 95.4 5
D =20 2 ’ 19 5.0 172 | 145 | 317 93 77.3 23
H=17.5 3 16 4.5 78 | 114 | 192 113 63.0 48 +
W=5.0 4 13 4.0 921 89| 181 26 87.4 14 +
V=50 5 10 3.5 461 65| 111 8 93.3 9
No. TX; 1 32 7.0 1 0 0 0 0 — 0
D =34 2 | 28 7.0 ! 6| 46| 52 0 100 3 }
H=18.0 3| 24 6.0 9| 119 128 9 93.4 6 }
18/1X ( W=10.0 4 19 6.0 63 54 | 117 0 100 11
V=75 5 13 3.0 3 1 4 0 100
No. IX, 1 34 .5 0 0 0 — ‘
D =36 2 | 31 .5 0 0 0 —
H=21.0 3 | 28 6.0 0 0 0 0 — ‘
W=10.0 4 | 23 6.0 0 0 | 0 0 —
V=75 5 17 5.0 b 2" 3? 0 100 { } o
6 | 14 420+ 1} o | 0 100 | : ;
| | ]
No. IX¢ 1 18 4.5 ‘ 0o 21 21l 78 | 21.2 } — } +
D =20 2 15 4.0 0 59| 59 125 | 32.1 — +
H=9.0 3 4 13 3.5 ! 0, 23 ! 230 8 250 — |+ ! [

| Hy.=A J
|

Hy.
Hy.

0T

g o

Other beetles

|
|
fhogErs |
|
|
|

=A

mmmymm
g

LI T T |

(81.8%)
(90.2%)
(85.5%)
(85.9%) |

ik

B bbbk B b

(80 0%)

Tl
=y

[tty—;

W *
Remarks

BRHSHK

BB H
Untreated
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19/X

No. X,
D=14
H=7.5
W=5.0
V =50

No. X
D=28
H=14.0
W=7.5
V =50

No. X3
D=28
H=14.0
W=10.0
V=75

No. X
D =32

H=21.0
WZIO'Oi
V=75

No. X¢

D=16
H=8.5

ES e I S I N

o Ut

N —

14
12

24
22

20
16
26
24
21
13

32
29

26
22

18
12

14
10

~
o o

L ]
o O o O O OO

w . ao

[¢¥e)

232
229

173
42

92
185

53
251

257
192

100
408

374
237

114
294

250

203 |

196

285
480

430
234
192
593
468

410 |

118
305
255

102

181
71

100

100
100

100
100
100
100
95.7
100

32
71

34

37
75

77
95

11
24

25

B H

4‘___,__4_ﬁ_?v_4
[e]
I
3
>

{P0.=F,A |
Hy.=A

Ce.=L

{Po.zF,A; Hy.=A |
;{Po.=F,A Cr.=F,A |
|Pt.=F,A

Po.=F,A '
;{Pt.=F,A Cr.=F.A
| Pt.=F,A Cr.=F,A
|

| Pt.=F,A ! Untreated

; | mesg
|
]
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s B
A H

Date

25/V

25/ Vv

Trees
tested

D =30
H=15.5
W=7.5
V =50
No. V¢
D =25
H=12.0
No. VI,
D=20

H=14.5

W=7.5
V =50
No. VI
D=24
H=12.0
W=5.0
V =50
No. VI,
D=29
H=16.0
W=10

Sample
No.

ARWON—=UDAWN=WN— U A WN — U NN — U WK —

V =50

G CON —

Table 3.

TYSH A (=Y Y) TR IHMEORE 1 (IR

Results of t@je;ts agains’; Ips typographus L. f. Z’apom'cus on Ezo spruce IT (at Eniwa)

ok
i 1% | Bark
Dia- thick-

meter [ ness

,Q@,i, (mm)

21.
20.
15.
11.

5.
23.
21.
19.
15.

8.
26.
22.
18.
15.

7.
22.
19.
15.
19.
16.
13.
10.

3.
24.
19.
15.

7.

@-&O\O\l\)m»-b-b(ﬂm’\l»lksb(ﬂo\\lu»h»bA(ﬂN?JACﬂ(ﬂ

28.
26.

22.
19.

[eleoRoRoNe) [ejeololojojoooolooNoRololoNolofololojoJoololoNoNe)
[cXeoloNoRe] [eloloNolé N oNoeol fooRooNoRololofoRoNoNeoloRoNo NoloNe]

AOVNNO

13.

AR

Construction of gallerie Mort Number of M
- —— - - ——— - — — — - Morta- ir}sects in ’ e .
I ﬁi d # g | AREIR htgldof exxs;en:e by ‘I\i&mfﬁr ﬂugti‘i?& i
ncomplete L R each stage | ! Remarks
i | w onR smcom] D ol bt
A o R o e
R B \' | bark N
|
11 40 51 56 47.7 16 5 + | 17 |Ce.=L
3 35 40 98 29.0 13 6 + | £ | * 36 |Ce.=L
2 31 33 87 27.5 7 + ‘ 15
0 17 17 53 24.3 5 + | 28
2 1 3 1 75.0 0 + | Cr.=A
44 180 220 5 97.8 12 2l + | 6
10 188 198 35 85.0 11 6+ £ & 14
12 138 150 36 80.6 5 70+ |+ | ‘ 2
0 41 41 35 53.9 2 + [ 16
6 3 9 27 25.0 4 + a2
40 185 225 41 84.6 19 15/ + 43
23 243 263 41 86.5 37 | 10 + -
26 229 255 32 88.9 22 4 + | 37
20 97 117 41 74.1 24 7+ | | 31
3 48 51 0 100 24 3 ‘
6 7 0 0 —
1 0 1 0 100 — \ %U’%E ted
0 4 4 0 100 — | nireate
18 2 39 0 100 15 5 | 1 Ce.=L
7 196 203 0 100 36 4 ]
10 98 108 0 100 33 3 ! !
6 57 63 0 100 19 3 ] j
7 14 21 0 100 6 2 | j
2 0 2 0 100 0 |
3 0 3 0 100 0 1 J Dr.=A
3 0 3 0 100 0 2 ‘
3 0 3 0 100 0 2 , Dr.=A
-
3 20 23 0 100 9 .
4 28 32 0 100 4 |
4 29 33 0 100 0 2 ‘
16 13 29 3 90.6 2 ! I+
11 3 14 0 100 3 | L Ce.=L

5L SR

G
Y

& 111
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22/V

Trees

|

[
Aok |
|
tested l
|

No. V gl
D =20
H=13.0
W=7.5
V =50
No. V g
D =30
H =18.0
W=12.5

V =100

Table 4. V2 A (=Y =) KK 5 HEFNEO SR M HEKRHD
___ _Results of the tests agalnst Ips typographus L. f. ]apomcus on Ezo spruce 1L (at Sounkyo)
I RILOTARTRRE | 1 TR | |
i R ' A Construction of gallerles \% \ ,/\DYE : Number of e i
87 52?‘5 | EIE " REgE ~ FARE! DYESEE | insects in %K ) DB ‘
Sam- | HEE ) Bark )Number Incomp- | N ‘Number| Morta- | existence by Number! = L #
ble “ Dia- thick-{ of en- leted ; 8 o) of lity of | each stage | o : Other iRemarks
No. {meter' neSS | trance iﬁ@)%?{—l —i letegl- 1% incomp- \befttg.es kl?lll’iid:;ila‘fei T T might beetles
| | | holes l%’L | 7L ITo-! leted | A | bark | OA NA P | L holes | !

1 Cem) | (mm)! N.c./E 8. tal e L ' 1

1 | 18 | 5.5| 242 | 147) 148 295 17 94.6 554 37 l

2 16 | 5.0 291 16/ 369 385 74 83.9 750 48 + |

3 11 3.5 137 15| 131| 146 55 72.6 338 40 + Pt.=A |

1 25 | 5.5 | 431 | 193 417} 610 0 100 1041 142 ‘

2 | 23 | 5.5 484 | 165| 437| 602, 26 95.9 1112 145 : Dr.=A

3 | 21 5.5 | 436 | 105 521| 626 12 98.1 1074 81 . Dr.=A

4 18 | 5.0| 367 25| 450, 475 4 99.2 846 % | |

5 15 | 4.0| 353 11] 472 483 13 97.4 849 87 |

6 9 | 3.5| 214 2 278 280 16 94.6 510 64 | + + |

1 33 | 7.0| 583 | 165|637, 802 97 89.2 1482 29 + 3 ;

2 | 28 | 6.0| 643 | 45 901| 946/ 133 87.7 1722 107 + 4 |

3 | 23 | 5.0| 495 | 41) 589 630 232 73.1 1357 117 + 5 \

4 16 | 5.0 353 12 370, 382 261 59.4 996 65 + 12

1 41 8.5 134 | 83 74 157 10 94.0 301 27 ‘

2 | 37 | 8.0 480 | 155 432 587 44 93.0 1111 34

3 | 33 | 7.5| 496 | 76 546/ 6220 90 87.4 1208 42

4 | 29 | 7.5| 429 | 37 541| 578 155 78.9 1162 49 + Ce.=L

5 | 24 | 6.5 421 51 422 4271 301 58.7 1149 42 + Ce.=L

6 17 | 6.0| 288 4! 144| 148! 320 31.6 756 31 + 5 | Ce.=

7 10 | 4.5 176 0 146/ 146] 171 46.1 493 35 + {gf._‘k

1 19 E 4.5 130 | 28 152 180, 18 90.9 328 30 | Po.=F,A,L

Ce.=
2 | 16 [ 4.5 91 8 100 108 55 66.3 254 19 + { {PO —FAL
3 | 13 a5 60 3l 871 90 49 64.7 199 1 + |' 2 | Po.=A
é

1 | 27 | 8.0 251 | 97 310 407 0 100 658 54

2 | 24 | 6.0 268 | 50 406 456 0 100 724 32 Po.=F,A

3 | 20 ' 5.0 | 305 | 34 396/ 430 61 87.6 796 39 + 2 go =E,A

4 16 | 4.5 198 | 17, 296 313 13 96.0 524 34 1 {Pg —F.A

5 | 11 ; 3.5| 119 | sl191] 196 16 92.5 331 27 Po.=F,A,L

=

)
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25/l

No. Vs

D =36 |
H=20.0:
W=15.0
V=125
No. V ps
D =45

H=23.0
W=17.5
V =150
No. V¢

D =29

H=14.0
No. V“AJ‘
D =20
H=13.0
W=5.0 |
V=50 |
No. VIl a:|
D=36 |
H=2&q
W=12.5
V=Q”
|

No. VIl 5l
D =28 [
H=17.0
W=10.0
V =100
No. Vi 32

D =46

H=16.0
W=15.0
V =150
No. Vii¢

D =26
H=17.5

w N —d W NN NOUDMRN =D W N~ N

o~

AN = Ul

28

26

13
20
17

10
37
33
31
27
22
16
10
26
22

18

14
42

38
35
30

23

25
21
17

12

NeJ

fos]
(@]

fee]
[e N e}

fec]

W VW & ODTUIOONNW W »UlWw O
O Ul 1 OOUTOQUIUNNO OO U OO O

AN N

outnto wu

319
292

287

230
336

387

321

435
130

82
97

76
108
220
293
258
229
201
136

10

33
104
109

55

98

[\

87
41

23

w

AW OO W

293
147

92,

227
225

117

52

93
26

81
143

65

92
313
481
341
312
234

-
159

94

314
266

140,

57

96|
26

94
149

72|
154
350
494
352
331
242
76
18

13]

14
22
25

22

NN W n

140
327
430

48
341

556

533

713
222

41
10
66

11
53
81
83
108
173

o O O OO » OO

171
194
92

86.
43.

20.

11.

10.5

100

69.
93.
52.

100

97.
90.
81.
80.
69.
30.

100
100

76.

100
100

100
100
100

100

GWh o
N Ut 0 W

[e

—_

= O WwWwo

850
778

811

592
943

1083

911

1244
378

217
256

214
262
581
840
691
643
551
385

36

18

28

26
41

43
39

25

90
280
310
152

55
38

74

36
37

57

71

138
86

101
106

85
50
202
181
155
169
153
93

13

—

16
52
71
33

o

++++

HoH H HH

(1 b

HoH R

B H K H W

HH H B H

B oH

HH HHH

H

H

+

H_

+HHH

Po.=F,A
Ce.=L
Po.=F,A
Ce.=L
Po.=F,A
Po.=F,A
Ce.=L
Po.=F,A
Ce.=L
Po.=F,A
Ce.=L
Po.=F,A
Pt.=F,A
Pr.=A
Pt.=A,L
Pt.=A,L
Pt.=A,L
Dr.=A
Ce.=L
Ce.=L
Po.=A
Po.=A
Cu.=L
Po.=F,A
Po.=F,A
Ce.=L
Po.=A,L
Ce.=
Po.=A,L
{Ce =
Po.=A,L
{Ce =
Po.=A,L
Ce.=
Ce.=
Ce.=

ol

=
P2

(ﬁﬁ%‘L’y
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Table 5. FE=Yx 24 (FF=Y) KT HIERNBOME I CHERBRHD
Results of the tests against Polygraphus proximus on Todo fir I (at Kagura)
: e
| | RO IR Tl e
! ! e Construction of galleries Number of N
A - ORI R E Morta- insects in e Hj
ge B RBK | MEX | B Z | Bark . r lity of | existence by |0 B | WBOBAM | o
A H  Trees |Sample| Dia- | thick- Incompleted wopE TEGER old each stage |Number| Other Remarks
Date | tested | No. | meter | ness Comp- ,, (%) adult of flightl beetles
- Yo 1mcomp-|
| maA | mpa | g | leted UREEPI VR o nal p L | O
3 Cem) (mm) N.c. E.g. | Total bark
No. V. 1 21 | 5.5 447 232 | 679 4 99.4 387 9
D=22 2 18 4.5 154 163 317 11 2.6 183 + 26
H=14.5 3 15 3.0 123 58 181 3 98.4 134 11
W=s5 4 10 2.0 38 28 66 0 100 42
V=70
No. V. 1 25 6.5 401 65 466 0 100 368
D=24 2 20 4.5 439 35 474 0 100 353 !
H=15.0 3 16 3.5 108 59 167 0 100 199
w=5 4 12 2.5 79 42 121 0 100 114
V=70
No. V, 1 24 5.5 428 143 571 20 9.6 482 + 15 !
D =26 2 21 4.5 230 92 322 68 82.6 223 + 145 |
H=12.5 3 16 3.5 158 60 218 13 94.4 148 16 |
=5 4 6 1.5 10 0 10 0 100 5 \
'V =70 !
9V ‘ g |
No. V, 1 33 6.5 874 47 921 4 99.6 352 8 + | 7 Bt
'D =33 2 31 6.0 | 544 90 634 76 89.3 | 377 | 20 ¥ Ce.=L
H=18.5 3 28 5.5 313 93 406 61 86.9 171 29, + Cr.=A
W=10 4 25 4.5 372 88 460 25 94.8 231 46 +
‘v=1oo 5 18 3.5 51 21 72 3 96.0 37 8 +
No. v, 1 38 8.5 748 9 837 108 88.6 580 | 57 + | + Ce.=L 7 B®
D=38 2 35 7.5 432 192 624 180 77.6 446 | 75| | +
H =23.0 3 32 7.0 526 151 677 106 86.5 465 | 101 | +
W=5 4 27 6.5 409 114 523 60 89.7 250 | 67 | +
V=70 5 22 6.5 441 % 537 109 83.1 348 | 82 | +
6 17 5.5 313 47 360 83 81.3 261 113| i +
7 10 1.5 111 28 139 18 88.5 75 34 + Cr.=A,L
P
No. V¢ 1 36 9.0 85 0 85 684 11.0 — |+ | : + | + EEALER
D =38 2 34 8.0 0 0 0 | 1187 0 — |+ ' + |+ 7 AiRE
H=21.0 | Untreated

MR



No. VI, 1 20 4.5 64 34 98 97 50.3 104 + |+ | + 10 | Ce.=L
D =20 2 17 3.0 22 86 108 113 48.9 82 + |+ |+ 31 | Ce.=L
H=15.0 3 13 2.5 21 34 55 102 35.0 46 + 86 | Ce.=L
W=5 4 9 2.0 6 19 25 63 28.4 22 + + 21
V=50
No. Vi 1 22 6.5 313 158 471 4 99.2 339 + +
D=24 2 20 6.5 165 205 370 54 87.3 188 + |+ | + 3
H=18.0 3 19 4.5 92 98 190 48 79.8 139 + 5
W=7.5 4 12 4.0 65 112 177 45 79.7 110 + 15
V =50 S 8 3.5 106 11 117 5 95.9 91 + +
No. VI, 1 29 7.0 191 69 260 33 88.7 167 + | £ |+ 17
8\ D =30 2 26 6.5 95 68 163 146 52.8 148 + |+ | % 21 | Ce.=L
H=16.5 3 24 5.0 8 34 42 254 14.2 63 + |+ | £ 162 | Ce.=L
W =10 4 15 4.0 6 33 39 107 26.7 16 + |+ | £ 59
V =100
No. VI 1 24 7.5 266 78 344 1 99.7 197
D=26 2 22 7.0 135 203 338 61 84.7 137
H=18.5 3 19 6.0 74 61 135 7 95.1 84 R
W=7.5 | 4 15 3.5 43 18 61 0 100 31
V =100 5 10 2.5 24 15 39 0 100 26
No. Vi¢ 1 19 5.0 0 0 0 594 0 44 + 231
D=20 2 17 4.5 0 0 0 604 0 34 + 456 e LT
H=15.0 3 15 4.5 0 0 0 398 0 27 + 402 Untreated
4 13 3.0 0 0 0 256 0 21 + 153
No. VIl 1 25 6.0 216 58 274 10 96.5 143 + +
D=26 2 20 6.0 35 230 265 131 66.9 88 + |+ | + 7
H=14.5 3 16 4.0 28 94 122 35 77.7 80 + + 17
W =5 4 10 4.0 13 54 67 18 78.8 32 + + 16
V =50
No. VI 1 29 8.5 42 101 143 448 24.2 116 + 41 | Ce.=L
D=28 2 24 7.0 0 0 0 488 0 67 + 115 | Ce.=L
H=16.5 3 21 7.0 0 0 0 290 0 35 + 130 | Ce.=L
W=5
V =50
No. Vi3 1 32 7.0 359 44 403 0 100 278 Cu.=
D =34 2 28 6.0 136 196 332 76 81.4 285 + 64 Ce.=
H=16.5 3 24 4.5 28 15 43 213 16.8 179 + 380 Ce.=
7/VJI W=7.5 4 10 3.5 13 19 32 129 19.9 62 + + + 361 Ce.=
V =100 5 9 2.0 0 0 [¢] 28 0 13 + 36

YV £ B 2TEN I OB 2 7 L 7 % & T 2AEE I 46T
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Table 5. (o)
- = T T —— == e
LTI DR
Construction of galleries 4 Number of
N - A EE Morta- insects in Be i el
%‘% WO RBK | AEX | E | Bark p 5 lity of | existence by % | oI o
= | Trees |[Sample| Dia- | thick- o RETER old each stage |Number| Other
Date | tested | No. | meter | ness Incompleted | é%)m%é: V'<%) adult . of flight| beetles Remarks
] - . incomp-| under holes
i O R Y leted \"eted | ‘the |OA/NA| P |1
(em) | (mm) - C. - 8- ota bark )
T
“No. V4 1 42 | 10.0 143 166 309 27 92.0 188 + |+ |+
D =46 2 38 7.5 16 13 29 286 9.2 38 + |+ |+ 16 | Ce.=L
H=23.0 3 35 6.5 13 10 23 289 7.4 34 + |+ |+ 48 | Ce.=L
W=10 4 28 5.5 5 12 17 138 11.0 29 + |+ | +| 104 |Ce.=L
V =100 5 23 5.0 1 6 7 116 5.7 31 + |+ | +| 122 |Ce.=L
6 14 3.0 1 3 4 70 5.4 18 + |+ |+ 9 | Ce.=L
No. Vi¢ 1 26 6.5 0 0 0 549 0 57 + 277 1
D =28 2 | 22 6.0 0 0 0 414 0 68 + 103 ’
H=17.5f 3 | 20 | 5.0 0 0 o | 331 0 17 + 556 L
4 16 4.5 0 0 0 235 0 12 + 281 ]
5 9 4.0 0 0 0 116 o‘ 9 + 167
No. iy 1 20 6.0 50 5 55 4 93.2 | 21 3 + Ce.=L
D=20 2 18 6.0 84 53 137 17 89.0 50 | 11 + Cu.=L
H=15.5 3 16 5.5 49 19 68 1 98.6 39 3 + Ce.=L
W=7.5 4 12 4.0 27 10 37 2 95.0 12 6 + Ce.=L
V =100
No. l: 1 20 5.0 116 121 4 96.8 80 2 + Cr.=A
D=22 2 18 4.0 59 11 70 21 76.9 54 7| + Cr.=
H=12.0 3 13 3.0 24 3 27 8 77.1 19 2 + Cr.=
w=7.5 l
V=100 | |
! ) | |
No. Vlls L 30 5.5 86 21 107 5 95.5 ‘ 38 | 1y |+
D =30 2 27 5.0 11 1 52 16 76.5 37 | 28 Lt
H=21.5 3 J 24 | 5.0 19 13 32 16 6.7 | 16 f 19. L+ {83:2
W=7.5 4 2 4.0 21 46 67 10| 87.0 | 24 | 9‘ | + 8L=L
! | =
V=100 s | 18| 4.0 9 6 15 3 | 33.3 23 , N {Cﬁ.zL
6 1 13 3.5 27 10 37 6 | 9.8 ) 26 | 12 + 4+
7 7 3.0 15 0 15 20 | 42.9 10 | 4 |+

gl S
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4/vil

18/1X

No. Ml
D =32

H=22.5
W=7.5

V =100

No. s
D=20

H=14.0
W=7.5
V =100

No. Wlls
D=24

H=16.0
W=7.5
V =100

No. MViic
D =26
H=14.5

No. IXi
D=28
H=15.5
W=7.5
V=75

No. 1X:
D =30
H=15.0
W=7.5
V=75

No. IX3
D =30

H=12.5
W=10.0,

V=75 |

W

g N — N — N — AN —

N —

32
28
27
22

18
13

19
16
13

22
21
17
10

26
23
17
12

30
28
23
15

28
24
19
12

7.0
7.0
7.0
7.0

6.0
5.0

[
[eleoNe]

SO A Ol
[eNoNoNe)

N W Oy 0 W g1
DI PR R
o oo [oNoloNe]

QL 1 WUoNN @
PR .
[eNeoNoXe] oo w;m

99
71
48
68

33
37

76
52
35

20
34
20
26

17

78
153
26

19
83
25
12

35
71

11
53
11
30

—
wooN

ocoouN

NOW—

110
124
59
98

37
53

88
64
46

22
40
20
39

22

79
156
26

Sl
96
37
15

102

O wwo [ejejofoNe)

94.8
93.9
81.9
89.9

90.2
79.1

73.7

100

100
55.6
97.5

— O

OONO

100
100
100
100

100
100
100
100
100

100
92.7
80.0

53
74
26
49

29
28

41
26
31

21

oONVS OO

++++

=N W

+ 4+

H+

4+ +

+ o+ o+ o+ o+

{Ce. =L
Cu.=L
Cu.=L
{Ce. =L
Cu.=L
Ce.=L
Cu.=L
Ce.=L
Cu.=L
Ce.=L
Cu.=L
[E i
Cu.=L
I pi
Ce.=L
Ce.=L iR
Ce.=L Untreated
Ce.=L
Ce.=L )

BT ) S

[C g’

LRV O <7 L 7 *

]
=

e
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Table 5. (o)
—
| BB s e
g . e Construction of galleries ZB7 L2 Number of %
O | - —— | Morta- insects in e i
e B | REK | AR | B 7F | Bark | ‘ ' lity of | etistence by |0 2 | MOEAM | p o
A H | Trees Sample | Dia- thick- | Incomf)leted T REHER old each stage Number Other Remarks
Date | tested | No. meter | ness Comp- 0/.(.%) adtélt _ofhﬂlight beetles
=1 7g1ncomp- under oles
AT | AL B leted \leted | the |OA/NA| P | L
BRCORECD - G - 8 bark
No. IX, 1 34 7.5 17 0 17 0 100 3
D =34 2 30 7.0 16 0 16 0 100 3
H=18.5 3 25 6.0 9 3 12 0 100 1 Ce.=L
W =10.0 4 20 5.0 11 0 11 0 100 2 Ce.=L
V=75 5 16 4.0 7 9 16 35 31.4 4 + + 3 | Cr.=F,A
) Ce.=L
No. IX¢ 1 18 5.0 14 28 42 163 20.4 — + 5 [{Cr.—F.A 4
D =20 2 16 4.0 12 41 53 64 15.3 — + 2 | Cr.=F,A Untreated
H=13.0 3 10 2.5 0 0 0 0 — —
No. X, 1 19 6.0 121 76 197 0 100 104
D=20 2 a7 5.0 47 103 150 0 100 63
H=13.5 3 15 5.0 21 81 102 0 100 39
W=5.0 4 9 3.5 4 0 4 0 100 1
V=75
No. X 1 22 7.0 115 41 156 0 100 89
D=24 2 20 6.0 168 78 246 0 100 79
H=14.5 3 17 5.0 71 42 113 0 100 57
W=7.5 4 12 3.0 63 5 68 0 100 27
V=75
No. X; 1 22 6.0 58 97 155 6 96.3 82 +
D=24 2 20 6.0 52 162 214 92 69.9 77 + 24 .
1o/x { H=19.5 3 18 6.0 39 146 185 158 53.9 69 + 4 ;
‘W =10.0 4 16 5.0 9 36 45 154 22.6 33 + 8 |
V=75 5 12 5.0 7 32 39 8 83.0 14 +
6 7 2.5 2 7 9 0 100 0 Cr.=F,A
No. X, 1 29 10.0 26 29 55 0 100 12 +
D =30 2 26 7.0 78 112 190 44 81.2 38 + |+ |+
H=19.5 3 24 7.0 65 82 147 65 69.3 42 + | = |+
W =10.0 4 21 5.0 18 53 71 68 51.1 21 + | *
V=75 5 16 5.0 12 24 36 70 34.0 12 + | +
6 10 4.0 | 0 0 0 4 0 ) + Cr.=F,A

SO
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No. Xc¢| 1 17 | 5.5 | 46 69 | 115 221 34.2 | — + | £+ |
D=18 2 1 15 5.0 16 | sa 70 | 174 R o + |+ | + | ‘ ﬁ“’%‘rﬂej ted
H=10.5 3 J{ | 3.0 \ 2 | | 3 ) 47 6.0 ] — | ’j: :t':i:’ Cr.=F,A ) ntrea
“ o S A\ { ~ I ! | o
Table 6. FE=YEZA (R F=Y) KR HERNEORE 11 GEERRHD
Results of the tests agamst Polygraphus proximus on Todo fir JL (at En1wa)
| J | AL ORI FARE agray
1 . 0 m&i
{ ! = Construction of galleries Number of ,
e | e ke i ?;\- BE },, —_— e — Morta- insects in I H'
g R RBok | WAEE | E B Bark . | ‘ lity of | ex: } LB BOFHR | g
A H | Trees |Sample| Dia- | thick O FaGEE | old | Caence BV Nu b Oth il
rees Sample 1a- 1CK- | I leted | f E N o | each stage Num er er
Date | tested | No. meter | ness ’ 7_“@’36 ev,i o (%,mﬁ{}’ (%) adult ! lof ﬂlght‘ beetles Remarks
= | leted % incomp- under holes
! | | I AL | (AL E “leted | the lOA‘ NA P I L E |
| 1 (em) | (mm) | S| * 8 | | bark | | | ! | !
‘ ‘ ‘ ! | ‘ | [
No. V. 1| 240 | 40 e | o0 | 208 27 | 9.8 107 | | £ |
D =26 2 | 20.0 4.0 48, 142 190 39 83.0 91 + ’ 87
H=14.5 3 | 18.0 | 4.0 13 0 9% | 109 16 | 70.3 8 |+ | s
W=10 4 1.0 | 3.0 | 16 25 4l 4 91.1 I ‘ 8
V =50 5 3.0 | 2.0 10 26 ] 36 | 4 | 90.0 13 £ | E \ 5
No. Vo | 1 | 25.0 6.0 243 119 362 12 9.8 138 EE ’
D=27 | 2 | 24.0 6.0 31 117 148 9 94.3 68 + |+ |+ 6 | Ce.=L
H=17.0 3 | 22.0 6.0 62 95 157 36 81.3 45 + |+ | £ 23
W=7.5 4 | 20.0 5.0 19 128 147 82 64.2 41 + 1+ |+ 72
V =50 5 15.0 5.0 9 40 49 49 50.0 29 + | £ | £ 77
25/V
No. V3 1 | 26.0 4.0 94 112 206 0 100 93
D =27 2 | 24.0 4.0 51 303 354 0 100 126 2
H=16.0 3 | 22.0 4.0 5 178 231 0 100 83 3
W=5.0 4 19.0 4.0 17 118 135 13 91.2 53 2 +
V =50 5 11.0 4.0 21 61 82 11 88.2 25 + | | £
No. V¢ 11 20.0 5.0 o | 0 0 371 0 — + 430
D =24 2 | 19.0 1.0 0 0 0 445 0 — + 548
H=17.0 3 | 16.0 | 4.0 0 0 o | 266 0 — + 169 mas
4 13.0 3.0 0 0 0 127 0 — + 607 b
5 8.0 2.0 0 OI 0 14 0 — + 81
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Table 6. (o)
N —— S — e ez m e me = tm o — 7---—‘,‘,1:_ i e S S
! EHLOWBRE TRl ademm
o | JE Construction of galleries M(I;rta Numbter 'of 5 H
s oae | oanEa e | osmas e 73 R e _ == - = - insects in 5 .
e B RK | EE | R Bark ROEE B ‘ ‘ _ |lity of | existence by L | fthomlR s =
A H | Trees |[Sample | Dia- | thick- Incompleted CEC REGEK | old each stage |Number|  Other Remarks
Date | tested | No. | meter | ness T - | Comp- I, ; %) adult of flight] beetles
mATL | R 5t leted )/ollncoglI* under holes
"N.c E Tout 1 | ete the OAINA) P | L
(em) | (mm) c - & a | bark o
|
No. VI, 1| 19.0 5.0 13 7 20 0 100 3
D=19 2 18.0 5.0 21 45 66 14 82.5 13 + |+ | + |
H=15.0 3 17.0 4.0 9 32 41 1 97.6 23 2 + | £
W=7.5 4 14.0 4.0 5 6 11 2 84.6 8 2 +
V=50 5 6.0 3.0 0 0 0 0 — —
No. VI 1 20.0 4.0 42 159 201 2 99.0 83
D=20 2 18.0 4.0 31 167 198 | 2 99.0 69 +
H=14.0 3 16.0 4.0 21 139 160 | 36 81.6 39 + | £ | + 13
W=5.0 4 9.0 3.0 16 | 19 3 | 0 100 9
— i J— —_
25/VT V =50 5 3.0 3.0 0 0 0 0 |
No. VI; 1 28.0 6.0 51 49 100 9 91.7 15 + | £ 6 Ce.=L
D =25 2 23.0 5.0 27 98 125 6 95.4 12 + | £ 7
H=15.5 3 19.0 4.0 11 36 47 108 30.3 29 +  + 12
W=10 4 16.0 4.0 9 17 26 2 92.9 4 2 +
V=50 5 6.0 4.0 2 6 8 0 100 1
No. Vi¢ 1 15.0 4.0 0 0 0 143 0 — + | x|+ 14
D=15 2 12.0 3.0 0 0 0 126 0 — + | £+ 1 LB
H=13.0 3 9.0 3.0 0 0 0 107 0 — + | | + 7 Untreated
4 5.0 2.0 0 0 0 58 0 — + | x|+ 3 |
No. VI, 1 17.0 5.0 185 21 206 6 97.2 161 + |+ +
D=17 2 16.0 4.0 91 110 201 18 91.8 75 + | | +
H=15.0 3 14.0 4.0 49 33 82 12 87.2 54 + | £ | +
W=5.0 4 11.0 4.0 35 11 46 3 93.9 18 3 £ | £ | &
V =50 5 5.0 3.0 21 6 27 0 100 8
No. VI 1 21.0 4.0 204 9 213 0 100 67 !
D =24 2 20.0 4.0 129 8 137 0 100 56 |
H=12.5 3 17.0 4.0 68 9 77 0 100 33 ]
W=7.5 4 12.0 4.0 31 1 32 0 100 4 1
V=50 0

o

=

Zah)

AL

=]

S H

7

4 TTT §



25/VI[JN0. VIl 1 25.0 5.0 213 29 242 5 98.0 187 2 + | +

D=27 2 | 23.0 5.0 100 48 148 6 96.1 89 3 £ | x| +

H=17.0 3 22.0 5.0 34 52 86 11 88.7 20 14 £ | £ | +

W =10 4 18.0 4.0 27 16 43 1 97.8 16 2 + | +

V =50 5 12.0 4.0 4 2 6 0 100 1

No. Vii¢ 1 19.0 4.0 0 0 0 308 0 — + | £ |+ 23

D=19 2 18.0 4.0 0 0 0 278 0 — + |+ | + 14 .

H=15.0 3 15.0 3.0 0 0 0 152 0 — + | £ |+ 3 ﬁﬁz%rmgated
4 12.0 2.0 0 0 0 92 0 — + | &+ 12
5 8.0 2.0 0 0 0 0 — —

No. Vil 1 19.0 4.0 9 8 17 0 100 3 4

D =19 2 17.0 4.0 23 4 27 0 100 8 3

H=9.5 3 12.0 4.0 8 6 14 0 100 4 4

W =5.0

V =50

No. Vi, 1 21.0 5.0 16 1 17 0 100 ] 5

D=21 2 20.0 5.0 20 0 20 0 100 0 6

H=16.0 3 18.0 4.0 30 0 30 0 100 0o | 8

W=7.5 4 16.0 4.0 12 0 12 0 | 100 0| 2

28/v V =50 5 8.0 3.0 6 0 6 0 | 100 0| 2

No. Wls 1 24.0 4.0 14 1 15 0 100 0 7

D =24 2 20.0 4.0 17 0 17 0 100 0

N =16.5 3 17.0 4.0 16 0 16 0 100 0 8

W=10 4 15.0 4.0 8 0 8 0 100 0

V =50 5 9.0 4.0 10 0 10 0 100 0 2

No. Vii¢ 1 19.0 4.0 0 0 0 33 0 — |+ +

D=19 2 17.0 4.0 0 0 0 12 0 — |+ +

H=14.0 3 15.0 4.0 0 0 0 8 0 — | % + gzt
4 11.0 4.0 0 0 0 6 0 — + + Untreated

(Al T46) ¥R oL FEVIOE AT b 7+ % T 2AEE )65
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Table 7. FR=YF 24 (FF=Y) TS
Results of the tests against Polygraphus
o EFLOBECIRE
ok EAFLE Construction of galleries
e B | BBK | ER | E | Bark Numfber S \
A H | Trees |[Sample| Dia- | thick- ° - ; BT
ent- Incompleted & HE >
Date | tested | No. | meter | mess | - © Comp- ,, (%)
. - 7 co -
holes | fmff-fL | HHFL | & | leted . allléteélnp
Cem) Cmm) N.c. E.g. Tota
(|No. V 41 1 19 5.0 | 421 229 251 480 | 32 | 93.8
D=20 2 17 4.0 305 65 224 289 | 126 69.6
|H=14.q 3 12 3.5 333 95 157 252 | 179 | 58.5
W=10.0 4 9 3.0 238 110 124 234 ) 91 | 72.0
V=100
No. V 42 1 37 8.0 31 11 16 27 15 64.3
D=39 2 35 8.0 398 35 157 192 509 27.4
H=19.0 3 31 8.0 427 13 51 64 727 8.1
W=15.0 } }
V=150
No. Vg 1 28 6.0 233 159 96 255 0 100
22|V {|D =26 2 25 6.0 412 161 335 496 0 100
H=18.0 3 23 6.0 268 68 318 386 6 98.5
W=12.5 4 19 5.5 135 61 115 176 4 | 97.8
V=125 5 16 5.5 122 41 106 147 23 86.5
No. V g2 1 46 16.5 147 68 56 124 55 69.3
D =47 2 40 16.0 373 137 171 308 153 66.8
H=22.0 3 38 14.5 395 96 171 267 | 281 48.7
W=17.5 4 31 11.0 369 14 134 148 | 466 24.1
V=175 5 24 9.0 373 2 49 51 | 545 } 8.6
Be- ye ! g 2LBEL T \ |
H=15.0 3 18 Non-attacked |
No. Vi z1 1 19 4.0 61 37 20 57 | 18 76.0
D=20 2 16 3.5 155 109 58 167 | 16 91.3
H=13.0 3 12 3.0 120 75 60 135 ! 7 95.1
W=10.0 |
V=100 {
No. Vs 1 31 7.5 206 125 69 194 46 ) 80.8
5/¥ ¢ | D =35 2 28 7.5 281 105 151 256 79 76.4
H=17.0 3 24 7.0 268 78 } 192 270 | 58 i 82.3
W=15.0 4 20 7.0 230 100 i 146 246 | 35 87.5
V=150 5 14 6.5 155 51 112 163 19 | 89.6
No. |
e L z SHEL T |
H=13.0 3 16 Non-attacked ‘ |
| |
VOB BB R
1) L&A R

MR BAME | HERURERE 1956 4E5,6 A.. . pUEESAE 1956 £9 A 18~21 H
(5 BEGRAR—IBILHHRED /7 A7 ~9 H)
1956 4E7 ,8 H....1956 4E 10 § 19~24 H
1956 4:9, 10 H....1957 4E9 7 11~14 H



EEFRLIESRANC L 2 % 7 1 o o SHOBMAB R BT 238 GFE - um) — 25 —

FEHISLERD F5 5L

jiis

(EE B Bkl
proximus on Todo fir N (at Sé6unkyo)

| -
2 7 & fF R K |
HETEERA ?&A%Eﬁ.@ Number of insects in :
LiE O I existence by each stage| [EHFLE | MhDERFLHL | - -
Mortality of | il 7
Number of old adult |— — o Number of Other i R "
beetles | . he flight holes| beetles emarks
attracted bark OA | NA P L |
‘\
| ] |
933 363 + 17 {
720 193 + 81 i
764 192 + + 72 ‘
563 194 + + 41 |
73 4 + + + Ce.=L
1099 42 + 28 Ce.=L | puerer e
1218 44 + 52 Ce.=L |pdifix E:)I g%ﬁ
}‘
488 89 !
908 111 |
660 103 + |
315 65 + |
292 50 + 2 Ce.=L
326 21 + {
A PlEd [P————
3 \ Cont. b el
983 144 + | x| + 8 | J R A
969 85 + + + 11 Ce.=L '
|| L
| Untreated
136 42 | ‘
338 101 + J
262 98 + \
i
446 78 [ ot 1
616 148 | + + + ,
596 166 + I+ [P SEx{ AN
511 199 + + »
337 98 + + |
|
| mam
| ‘] Untreated
| —_ e — —
HEpER R 1956 %25 ~8 f....1956 4 10 H 10~15 H
BRI SRR : 1957 45, 7 A....1957 4£ 10 A 16~22 H
2)3;/B B &
HPRDOHEIL L D 1~2m, 4~5m, T~8m, .... &, LITHEESET 2m sEC 1m igoY v 7

AR EEE, 0T 2 EL TRARDEFIER : 4FERE, 3 L OFROSMIRESEL RAEL
7z (Fig. 6)o el —MERICOWTH IR L2y, ZHUIKLDO R E 30 om IRICRBICHE LT

Loy AN



— 26 — HERBUEIEEE 8111 %

IR

=V < YIC BT 5 Rk A Table 2~4 I, b+ F<wYD4% Table 5~7 IZRL7c, MHEL LM
%, HE, BRRLERR S LKL, SERANCEEEO N LOLLHERL ThHoD, 12
L, HEORELS X OEERIC T 54588, sDRMABEMEIES L TRLTHD, =V <Y TRYY A
¥ 274 (Ips typographus L. f. japonicus Nujma), +FF<=Y Tkt F~=YFx 21 (Polygraphus
proximus BLANDFORD) M ED R % 7 LEEDO KT & D TWB MR L, Shb 2 OWTRES
i, I EREITRL TR\,

RLOHECREFTERE & 3 RRLETEOMH THO T, KENEABLTRELT, b LREHOo—
WEHE L7 HEI PO TW B b 0 GRF, TEJEMAAOLD), kI O—BEIN Thhi
2% BHMCEIEATEIR L fofe D FFLOFREL T b O (Frh, REFEAFFLO D) 2 3L T3,
Fhebb, ThBREHMMIEI b DT, —REHOHMEIBOLIDE D THS(Fig. 7~10), &
et LERE 213, HAHO—BD LI KRBG SRR INTE D, FROFEENETIRTHWEHH0%S
LTuwbe LiepioT, FREPFEEKOTHEZDOREAE 322, FAARYOBRTMhREDO % ¥
DHTHDIb Db ZOHICED Iz, T b HFROFEEEMLEFRBOME BRI i\ o LFITETE,
ST AAEORT Iobh b 2B CREEBILR EH o2 B R TR L DX REFAKRTH S,

Table 8.  BigFdsx 7 1 o> ik 25

Results of the tests against bark beetles attacking branches (at Kagura)

i ’ # s c tﬂ}tw%wfmﬁ% jes | LB 2
B W BBk T ER | %2 g sy ofi Consiruction of gaterles | megpp | L
Tree ‘Trees] le | Dia- | Species of bark | "Rfgpg | & g Kﬁ’%ﬁﬁ% Develop- Rarﬁilarks
species itested1 11\}0 meter beetles Incomp-| Comp- 0/inc/?>mp mental
i * 7l -
o Cem) leted | leted loted Stage
v, {h(ém) 3.4 ko ¥ xxr4 P19 10 65.5 | A.P.L |10/ %
¢ l2(om)| 3.4 ” 25 4 86.2 L
! Waim) 4.8 [vvotxrq Ip 19 0 100 25/IX
! | \ =V F 74 Po 2 0 100
==l Vil } 25274 Cr 16 0 100
Ezo- (| V1\214m) 4.1 |¥v %24 Ip 14 0 100
spruce || | 7 =V A Po 1 0 100
| | } EESY Cr 15 0 100
[ "1(am)| 4.2 |=VF 24 Po 0 4 0 A.L
LV EE Cr| 38 0 100
2(zm); 3.3 =% 74 Cr| 24 8 75.0
1 liom) 4.7 [FF=v*24 Pp 19 0 100 10/vil F5E
v ( 2% 24 Cr, 26 0 100
“12012m) 4.2 (v F=Y&%24 Pp 15 6 71.4 | A.P.L
‘ ; EEY i Cr 4 4 50.0 L
T ‘1(5m) 4.0 |[FF=YF* 24 Pp 6 0 100 25/1X A
Todofir] v 2% 24 Cr| 27 0 100
\ {2(81%) 3.9 |=2% 24 Cr 36 0 100
! l1(7m) 41| F~Y*24 Pp 15 1 93.8 L ”
I 2% 74 Cr| 23 0 100
;8 )2(om)| 3.8 |FF=YF 21 Pp 5 0 100
‘ | | 2% 74 Cr 19 0 100

B L) MEEE, 5 AR oWT 2) @ERD () REOKL T TOER
3) Ip=1Ips typographus L. f. japonicus Pp=Polygraphus proximus
An abbreviation of others is shown in table 2.
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Table 9.  SEEEATHEDOME
ey BRI MREHAH 1957, V-22  FEEHAH 0 1957,V1-26
Mortality of the beetles from the bark of the trees tested (at Sounkyd)

e | = % OT M K |
W ‘ %Eﬁg %ﬁ% Mortality of the beetles ! I
Tree 7 TV | = SRR~y
A Tree Sample o D Remarks
SPECIeS ' tested No. ""é}’f * 7Pg£& * Pi) 1 | Others
e i L .
. | | 656 3 — |Te 1 REIR
No. V.uu { 3 37 ' 18 — |Th1 Felled
| Te3 Pig 3k
‘NO' Vm 891 2379 "7 |Cry2Th1 Standing
| | 76 | — BB
3 109 0 —
| No. V. : 0 \ o _
Ezo- : 7 64 0 —
spruce || ‘
No. V g2 18 43 — SER*
\
| ; 1 460 0 — BV N
3 422 2 -
No. Vus 41 533 2 —
| 7 526 0 —
| 1 — 282 A
‘NO. V. { 3 . . 291
No. Vm — — 72 R N
N
Todofir ¢ | ! — - 1523 fREIR
3 — — 313
No. V4 5 — — 589
7 — — 497
|
. Tesg Acy -
‘No. V B2 — —_ 5042 Cry2Th 1 YA N

& O* BEMPOREIC SRR MR L 2ofcw, BOFELM et abh, TR
Q?“IL\D

2) Ip=1Ips typographus L. f. japonicus Po=Polygraphus spp. Pp=_Polygraphus

proximus Te=Tetropium castaneum(="<Y % 3 ¥V ) Ac=Acanthocinus griseus

(Av=xFEET+HIFY) Pi=Pissodes cembrae(r F=YF £ VY) Cry=

Cryptorrhynchidius sp. Th=Thanasimus substrviatus (L r7 A7V EFFHY 2
VALY

EARBOMEIER L, HHOFE LT T, EIRETRL5ERNIIECHIETh TS LADN
Do ZOZ LITMEAATIAR & LTI, DARCARERL 52 THA 5.

EFERBF OARBEARHY I L TR D, ThLIIBARIETEEL TS L DORSEHok, BrTA
LTk, RAREEDES (+ $LAIX ) THLTHD b0, PLHmR e XN HETH ok
Trick B, NAZAFHOBLL B, P, LixShRE I35, Tho RN ERSIHL T
WEL DS b0t ) LTEEREOBERR LT Lrokicd, + £, = DhnwEOHF TR,
RIEFLDSH D DX, FOHEHEL TR\ i,

rRBAOMICZ, RBAK (NO), foEER (Dem), #im (Hm), HEm (Wem), & (Vg) %
ERALTE LI,

RICIELIT DT IR BRI 5 ARG DRI SOWT—IBTRELY LoD T, Zhk Tables g,
% 7 [EEMEREN TN L R~ OE TR O FATFSE S Table 9 KRL T\ re.
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v = £

FPREGIR, Trb bRAR RS ETH L e B0 LR AuLIc L, (IR, MEFEEL, Hic
B DEEDORFI LA, DV LRI AR ORIER, EAEFI, BINFUED Mt <,
L DBRAEERC D\ TEF#EL Th b, 7ok, BHURIC L D FhERRMAI-, BARE SR
T b T D DS B DT, BRI ML Lo,

1) BR AR B R

" v WMot HIETh, FEREED MBI ED B\ Ik
2 2z M EE SRR O IRAEE S — IR 4R

M 8 o SHC I\ THRES T 5 -
%. ?¥g Fig. 11 [3IFREIHR D L 2% ABlic
0 LR RRLASDTHD (BRARDIEE
ﬁ” Wieh ot BRI 1 B = Ve v st
§$ ] RO~ & EREROBRALIR oo
s 7 Ao BUBATEE k<, AT
i s = Y TR T A DSBS
%g H C BAMN G THIUE IR TD
Ei * XL, T F~YTiL6~8 DA
2y Sl BAEDT S DAETS T3,
< i .N 7 LpLiiE MRS 5k
" }.I ® MABRE (bl LEEEL N K<
:E ,"i |_ §§ YDEZT = I UE PR AT E oL
gﬁ | ﬁwl l v L, BEWKXs5, 7 IRy
B M B (No of thes testedy DT L 2B ERIC & % %
Fig. 11 AT & AR ORI FID _EF B ORI FIC LAuE, 3580

Results of the tests by months -

tﬁT%k1K%Ltd&<fﬁ@M%Wﬁ@WWiﬂ@—Kb?h@ﬁ@;%LT%W&MLM@
FRBOMERL T WD, HHNIE > NCDO X 5 LIMBTIRD SR TR D, KWRIO—HxBT,
Z DEECERE L D B 03\ T OFEM T HMEA~OWIX EAX TR S L\ 52, LikdoT, ko
T EENELTOE, Do & EH OB ITh e DRl dIil LB D TR a0k
L5, GLAMDRRE, 7ok 2 EHERARERO KM L 2 WHHED B EREBAT L H DI EEREL S
FCnB L RIHERELD L 5 ThHD.
Lo Lkh s, THOHBRTFIRBEICHE—Ih T, 20k, ZOEROMITCHIETHS,
CELBNS B Z 2R, WEOEHTH D, MEECHEBNC BT 2T X % L RER T TEm,
ARTRICHE D H A EEE 5 17015, 5 Wb O BE T 32 I 7B AR S EER 2V E A D
BT TS B (Fig. 12), Ui L, FOBHILEHT L1870 7,
RCHED 9, 10 AREHMIEHBHHE LR TEFRIL D TEEL Richd Th 52, bk Ao
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Table 10.  AWHEFEINC LR T (HeEEIRHL 5~ 8 AHERA)
Results of the tests by various treatments T (at Kagura)
LY
3] i S = ey =] A =
wom g o o= BB B B ampre No. R
Tree idth Dosage Dréb 1‘;1: I;I‘{'eg ', ” Vs 7 ” Trees
species wi - b. h.| height | gg=2 tested
10004907 |75~ |50~ |25~ | 259 |
_ ¢ (em) (g)  (em> | (m) 7?1 100%| 90%) 75%! 50% LIF
[
1 10.0 100 26 20.5 | 1~5 —} — = } — - Vi
| ” 38 22.5 |1, 2 —  — 3,45 6 7LE Vi
” 46 21.0 | 1~3 — 4 5 6|7 VI3
| 7 46 25.5 — 1| 2 3 1 4 5| 6L E VI,
| 7.5 50 18 14.5 | 1~3 - = = — — Vil
{ 100 22 15.5 | 1~4 —) — = - — Vla
s ” 26 13.0 | 1~4 - = = — — VIa
TRz ” 28 | 17.5 4 1,5 238 —| —| —
spruce | ” 42 | 21.5 — 1| 2 3i 4~6| - — VIl
| 5.0 50 18 11.0 | 1~3 - - —| — — VI,
” 20 11.0 | 1~3 — —} — - — VIl
100 26 15.5 — — 1,2 = —] 34 VIl
70 28 13.0 — i~y = —| = Vs
1 % 28 17.0 — | 1~5 = = = — Ve
7 36 16.5 1| 2,4,5 3 —1 — v,
| 100 42 | 23.5 - 1 —’ 2| — 3k Vs
| 10.0 100 30 16.5 — = 2 4 3,58.E Vi,
1 4 33 18.5 — | L4s 23 —| — — Vi
; 4 46 23.0 — 1 - = — | 2Bk VI
L7 100 20 | 1505 | —11,3,4 4 —| - 4 wm
” 22 12.0 — 1 2,3 —| — — Vil2
50 24 18.0 — 1,5 2~4 —| — — VI,
100 30 21.5 — 1| 2, 4 3,6| 5.7 — Wils
FE=Y 7 32 22.5 — 1 1,2,5 3,4,6 7| — — Vile
Todofir | K4 34 16.5 1 — 2’ — — SJ;U:\ VI3
| 5.0 50 20 | 150 | —| — — 1|2~4 -
l 70 22 14.5 4 1~3’ — = — — Vi
‘ v 24 15.0 | 1~4 Al N — Ve
% 26 12.5 4 2 —| — — Vs
\ 50 26 14.5 — 1\ 3, 4' 20 — — Vil
| ke 28 16.5 — —_ — — lL;l_l:‘i VIl
( 70 38 23.0 — _" 1~7 — — ‘i Vs
| i i
* Number of incomplete galleries in per cent.
Table 11.  AMHEHFHHNIC KRR 1T CGEENRBRH, V<Y DLh)

Results of the tests by various treatments IT (on the only Todo-fir; at Eniwa)
HER | w =0 5|8 & WK FE I
Peeling :ljfsag'% B £ | Tree Sample No. {';Iw??;e%;ﬁ
width | )D. b.h | height REGX 7 ‘ Zam tested

(em) (& (em) (m) 100% 9&~1oo%75~9o%50~75%25~50,r,\25 L;m
0.0 50 |24 | 165 (~8) |  — \ i \ [ ‘ Vil
] 15.5 (5) ! 1, 2, 4 — — LoV
s 26| 145 | — (4 5) 1, 2 3 S
" 27 | 170 = 1, 2 3 — = =
7.5 v g 15.0 | - 3 } 2 04 | — — =L
s L2 16.0 1 (1~5) | — « — ' — — — e
Y 12.5 | 1~4 | — - - - =
: 27 17.0 - L2 \ 3 | 4, 5 | - Ve
5.0 ” 17 15.0 () ' 1, 2, 4 3 - — — VI,
T 9.5 | (1~3) — ’ - = — ’ — | W
o~ 20 140 @ 1,2 3 — 1 = — Vie
| 7o} 21 ) 16.0 1~3 | 4 5 — } — | — | Vs

) B RWIER

() Shows the sample plots attacked slightly by the

bark beetle.



— 30— MERBIBIIERRE 1115

WEERL, ALER EDEIL LIS,
75k, A & D IS EESRE WS DI EWEANH D, DT LIRDWTIRDIHTHRIE TS,
2) RBHFERNC HI-FER

ZZRBWTHERAENEERKIT OWT—ETRVO THREILBITE /s LB 2%, 37 1956 4
DRBEERD SR FLIFPIRE L RETER L OWIfF%RT L Table 10,11 Dk VThHD, 7L, %
D 9, 10 AEESIIME DT Y RENBLDBDOT, T TIREVCTE . BEXTTEE AEr F <y
DAEALPBRETTE 7o\

IRLORE RIS L5, HRBIOHEEERKL DI GBIRE HOT—ED HiiE oh&kic
Vv TOEEY IR P VICHAREIEINTI X ) LBRAE TV, b, HIHE 5om itk
WOk, B 26 om ¥ TSR AL TV, Th U EOMEERD b D Tl —RERE A
HZT\B, HHT 38 em LI Ricied & K% B L 2 BRIGO MR B TREFER Wb U B LLETL
Twb,

PV D L EHEDH D T D%Eﬁ&?‘{%%a T\ B, S OFNEEEE REFERK 75% Ll
ERHEECREITD L, BBILIZRDZEN L2 L5, Tiebb, MEERK 24om { BWFTR—IE
JWHRERL TV R 3ONBE W, T ER7ed & liiisnle D ES B2 T B,

LIEDZ e2 5, FEEERY 25cm  H5\WE TOMERIZWTIE, HFIE, HEEZEOSDOMEH
bhLTHY LI WERIIESR S, Th EORBRTIZORBICE TIH E D LWiERI ELh
TRV,

ThBDORBMEGEE L v, ¥ 1957 EEDOBERIKIC 1T 2R TIIRBARRCSR T 5 WEFH KL R T
, HERBPEREHERL CRBEEfF>T\5 (Table 1), T7xbb, =Y'~< Y TRMEEEER 35cm
SHWOLDIITHKRIEY 12.5em B WE 15em 12, BT 125¢, MEHEE 45om {HULWDR
DI SRERIERIET 15em BB WL 17.50m, HBIT 150g FRALTVS, FRIZLh0bD
T, ThOLRBRTERIL DN DORH Y, HHEIhB IR EHT Ot b F =Y i
REE DD Iedotehs, JTFEEDFEESRL T\5 (Table 4,7 Lot Fig. 11).  OEE ek
BEOTRILLZDDTHD DA, HBWVILKEROERIRLCEL D THEDO2E2E D Liny,
TeB/NERCLWENHE D IR DERENDEDT, KEKDEFLENDTLVEHLTWDHEDLE
z2bhb,

RAREQNIELY Licb DL, STROF FHEL T\ icd O & OISR 0BT A bR,
LaL, BABRBIISIARDOBE, REILAL DXV uEARS D, Lo TRBEIL 250 FH K
BHEL32L 5 ThD, ok, BERCETD Py MIRK GoARDF %) %, BITEAHEL Tk
b b Tl FErRinh2rn, ZOBHIFRETHS,

3) BRERIZHT I HE

BRICOWTIL, Table 8 IR L 5 hTHRAERA LY. Lad, ZhbREDBWER
TR LERBAD LI SR T\W5, £Dkw, ZORENEBICMCERIN I, 7272, BT
RFRHERERL TV A DI, HRCEVWTED R D DPHREEHFTND Z Lot

4) BEROKR
BRI L5 e, REFBBEEESASRNIALEDT, RETEEDLHIC—IFHERL T\ %, T/
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bbb, MECRNTE A=Y=y « F F=Y% 14X, 8 ARE 2R T ORBERT LN, FTv=—278
DA L T A BRITITE VIRV 5 THh D, LoL, EREKLDh 20T, Zh EDELE
132 2 TR LAY,

5) R FOEBRHE

KR F 7 1 2 o BOBBN LY EL L TR D, TORREBIRL CEBBEZETELD S
LEERELTWDS, LientoT, EIEREHIELCHED &5 REFER OB 2 RNLHETH D
T, RAMERWLMEL, RS DRBERLIELNE I DLW 2L THD,

INHDOENS ETERARBONF Tt 5 8IERE 25 &, —IFERW TR b, o=
V=Y EECTWBLED L, TREBARBEERTRD &, ¥V 3% 7 1 TIERTFFOREKIC R
TEDLELTEROTED, P =Y F 24 TEEL TS5EREL 0T 5,

B SARBIBARE D —RROT £ ERL 5 5o FAMMK=RFAH X2+ EFILE+ FEEBAL X1.5

TR LBEMC ST 53R TRBATEDIEEL TH 5D T h L BAFKORAITRD

Thebb, —TARABIE LR E R D \WE b ThB2, Thby MBIl L T#SEL D
oy FE ST E LSHEL O BEE 1956 EREICITFERTE fehv otk

UL, 1957 SEEIRFFOLETHREOFATI L 5 &, Table 9 i;rI T W5 & 5 i@ ¥ 2 2 B#,
ERERCHUROBIEE TREETEL T5, ShbDRDED, HHEBEIL CEHRMNCGETLE
0, FBhrcEofhdhic), BHCIREINLY LcdbDbhihbolktibhd, Lo
T, ETHEOBEABRKICH T2 HAIRDE A, Dind & SERRC—ABABBI L 2k 8o
T, ICEREL B DT LA LD LA TIWTDHA 5, 0K, REOHFEMEI—IE
ERINTWDHLEDE N2 B,

RICEFERFUC 31 2 FBBERTIL TH B &, NEBEENEL Th, ThbbERERAKN DR T
b, D VOFRDFBELLTNEED0D 5, b, WTOMEGDORERE LG LELY, BEER
Cind L ZDHREERL Tt d D De i, ThbiL, OMTTRT 2THRDREBHL TL
IIRTNDS D B REIERNBGHRERIZOIIHEINZDTHE0D, HERCKITLE
ABDOEFEZ SRS T 2B ENRH D, TOR, 2EMHTHITOTE LD BRET SLCd 20bb
T, 100% DOFHEEHF > HUBFEY BWH LIS olk, Lk b ORBREBHE, TO8%E
KLELDTIISBIXDILNTESBL, TARDE F\ /e B EIIC B L THERITIZE D At
DT, FRKED D CITEHO WD AR LTS ORI BIHFTE LD TINS5 2, Thbb,
FYAROEFHERL > DT, BERGOBEELSHF V< ELT S C i EABREITLHL, Ty
K7 RIS IR D I D T, BRI EDOEFIIER R 0 TV, SO LR F e BENMBE L L 2o X
5 B, BARTPEARD B WIS B2 LR MEAFTOTE T &8 L b, HRIELHTL T
BETNZ T ¥ 24 2 HEOERKEL LU D LI ETEIRDZETES, B INLORIL, 5§
REDLDDHHREL HBIHEA DS DT, hThHId TREMCRETS Z LTl

B 22

==Y . PN VEFEF 2L A B X DI AREEORRBN IERED 108 LT, EIRCHEHHIO
R X 5 EABRECE T3 RBE2To%, Tihobb, RETZOEREEKNL TAIRCER h
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Control of Bark Beetles by the Application of Zinc Fluosilicate

Motonori Inouve and Hiroaki Yamacucur

(Résumé)

Experimental work with the introduction of chemicals into the sap stream of trees
for the bark beetle control was done more than twenty years ago by Craicueap and his
associates in the United States. Results were not always successful under all conditions
tested, but the method proved to be very promising (Craicueap and St. Grorce, 1938;
BeparD, 1938).

This type of treatment was also used in Sweden about ten years ago and many
experiments had been tried there to obtain satisfactory results for the control of noxious
insects attacking green trees, especially Ips typographus. Successive tests from 1949 to
1951 showed that the trunk application method using zinc fluosilicate was one of the
best. It was reported that this method was economical as well as effective and practical
(LEXANDER, 1952).

To date, various kinds of control methods have been tried to check infestations of
bark beetles, but none of them have brought satisfactory results in our country. Never-
theless, the protection of standing trees became a very important and urgent problem
after the severe storm of May 10 and typhoon No. 15 of September 26, 1954 which
caused so much damage to the coniferous forest of Hokkaido. The windthrown area
ran to 524,500 acres, and windthrown timber amounted to about 5,887,000,000 board
feet.

The method as used in Sweden of control by trap trees was tested in the storm-
swept areas of the national forest of Hokkaido to determine whether it would be appli-
cable in our country.

Methods: The"technique of injecting zinc fluosilicate into the sap stream of trees
is as follows:

(1) Two parallel cuts approximately 5~10 centimeters apart are made completely
around the tree, as nearly horizontal as possible, and about 0.5 meters above the ground
(Fig. 1), (2) after the band of bark has been removed, a paste of the chemical is ap-
plied to the wood surface (Fig. 2), (3) and finally the treated area is covered with a
black vinyl band (Fig. 3).

After application, absorption of the chemical was tested by a reagent composed of
zirconium nitrate and sodium alizarinsulfonate. But as it was difficult to determine the
height the chemical had gone up, all except a few of the trees treated were felled about
one week after treatment.

The number of trees treated, date, tree species, width of bark removed, dosage of
the chemical etc. are shown in Table 1.

Results: The effects of the poison were determined in the autumn when the bark
beetles or their developing broods were abundant in the infested trees. But since the
trees treated in September and October at Kagura were not attacked that year, they
were observed in autumn of the following year.

The method of observation is shown in Fig. 6. The bark around the trunk was
peeled off in lengths of 1.0 meter at 2.0 meters intervals after bark beetle galleries
were completed. Then, the developmental stage of the broods, mortality of the beetles
etc. were observed or counted.

In Tables 2~4, Tables 5~7 and Table 8 are shown the results of the tests respec-
tively against Ips typographus L. f. japanicus Niijima which is a dominant species of
the bark beetles attacking Ezo spruce (Picea jezoensis), against Polygraphus proximus
Branprorp attacking Todo-fir (Abies sachalinensis), and against bark beetles attacking
branches of these tree species. In the column ‘“‘construction of galleries’’,‘‘incompleted”’
signifies that the beetles excavated only the nuptial chambers or a part of the egg
galleries, and even if eggs were deposited, the broods died during the course of their
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development; consequently the beetles did not multiply at all under the bark; ‘“‘com-
pleted” signifies that the beetles excavated part or all of their egg galleries and their
broods completed their development, more or less.

During examinations, however, it was observed that many beetles left their entrance
holes after boring into the bark of treated trees. Whether these beetles died or attacked
other trees was studied by methods shown in Figs. 4, 5. Results are shown in Table 9.

Discussion: In the field tests it was impossible to obtain the same conditions for
all tress treated, although the tests were carried out under the same conditions as
nearly as possible.

The writers therefore can not make a strict comparison of individual effectiveness.
They can only indicate tendencies from the results of these tests. They are summarized
as follows:

(1) Absorption of the chemical took place during every month tested (May-October),
and consequently results for each month differed slightly. Moreover the trees treated
in autumn when the adult emergence was over, also checked the multiplication of the
beetles the next spring (Tables 1~7 especially see Fig. 11). From these results, it
seems that the chemical can be applied successfully at any time of the year except
during winter.

(2) All treatments did not prevent the development of the broods. In general, good
results occurred when small trees below 25 centimeter in diameter at breast height were
treated regardless of whether 5 to 10 centimeters of bark was removed and whether
50 to 100 grams of the chemical was applied; while on the large trees, over 25 centi-
meters, some beetles multiplied successfully, especially on the upper part of the trunk
(Tables 10, 11).

The reason for this was not always due to lack of the chemical, because control
was not effective on some small trees, and an increase in the dosage of the chemical
and the width of bark removed did not always produce satisfactory results (Tables 4,
7.

The writers consider that the physiological activity of the tree and other factors
such as the sunlight (see Fig. 12) or site condition also influenced the effectiveness of
the chemical.

(3) Results for standing trees did not differ from felled trees although the number
of beetles attracted, as estimated from entrance holes and galleries, was less in the
former than in the latter (Tables 4, 7).

Under certain circumstances, therefore, the standing tree may be effectively used
as a trap without cutting.

(4) Control of bark beetles attacking branches of the tree was only observed, when
good results were obtained against beetles attacking the trunk (Table 8).

(5) Mortality of the beetles under the bark of the trees treated was very little when
the number of entrance holes is considered. As seen in Table 9, however, it was proved
that the beetles, even though they escaped from the treated trees, would die without
attacking other trees.

Judging from the results mentioned above, the writers consider that this control
method is excellent for the following reasons: (1) ease in handling, (2) long persistence
of the chemical, (3) practicability of use without felling at any time except during
winter. There is however the weak point that the effectivness of the chemical is
affected by the physiological activity of the tree.
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Galleries of Ips typographus
L. f. japonicus on the
untreated check tree
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Galleries of Ips typographus
L. f. japonicus about two
months after application

of the chemical
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Galleries of Polygraphus proximus on the

untreated check tree
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DI icbla & T AIPGIFTEEFLHR
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Galleries of Ips typographus L.
f. japonicus on the inner bark
surface of the tree treated by
the chemical. The beetles fre-
quently completed their gal-
leries succesfully in the narrow
strip of shaded bark on the
underside of the trunk





