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Bidt « BFEARAI G OFAIC D LSV TRtEISh, £TShic, Thitd->T, LLREEH  BHEEZE
DLFHHIZBE LTI, ThOOHBADHRE LD, Bkl X CHEEILIEOE HIZ X 2Bk OBE AT
T 5700, PROFRTREE—BWEEICT 5 & &b, SHRROBREERT S, HIECX 58
EOWEABIET 5 2 L ORI REE S M ST 5L EBTE, THICSESWT, BIE D N
WCEATA AR EEAIAR LRI X % ~ Y EAK OB H « B REBEOERB ZIETL T 5 T LB TERL, TOFHR
O—EL, TTRBESINTWE59, 2 DRETIRINS I EDTE LD,

COWEDERIT DIz > TE, ERBFIMEELAEDATHEY D B O EREERD -2, SO
FADTHNCX > TENLDTRTHAFEE SV RETENA, 22, RLTENLLDOLAIHEY
Ebl, i, RBRHMOBECREALTIHNZV RV, YROoRFERERERERRNERB X
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1. HB0H%:

TORBL, 3PETEMBT LI SFBELETLL, &<, TOHBICEWT Rpwks Ei0mm
13, BEd < AT S OFEANCD - & DIRERSH « AT X 52 & 2FEAKSEE L, FREOHEHAIE
1 EEOBBAEFV-2 2 i Lchs, BEAIDEMLE IRES X O A0 REOKR % £HIRA KL
TESZ LT B L, MAETOEPEEL 5130, FHBA X 2L I B+ 5 EABEO K
IV BEMLEEELFDLRALI LI B0T, BRAick 2 FILBOEIHIEHED® D, REFIC
X 2B LRI RFID T & B BAPLERER 25 E L, T ORREREEDIREGHNIC X 508 ABEK
FHCEI R T LIt L, ZOERFEIZAERDOX 5TH5, Thbb, £ 14EHIT, REDKELZS
HIFHEOEAIE, FETFLFRTED L b5 118 1 IREOH RFIZHAE50 & 72 BEA

L, BARICRAVZIREZSDTCBIREOHE MR LIZL 0D, S5 UDBEEShilfi BT vk
FRIEL, PR LT ORPNEZIRSA S X CEAOQIBNICHRTTL, B2HEBIHMHAREZERL, 1T
ERERROER L ETOREOHARET, AL BEAILIED ©2 >ORFIORBEHEEL, BE
FC X pRBICH VT, HBRWORBEEHLE DR EOBBIZ >V T HHRET Lic, B3 EH IR, BHO
B LIRS & CRBIBOBSESE, 14 &1 31ER UEHHIC L D IRAFIOLAIRRAHE L TRiTE< DIk
L, fEmiciEvre, .
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DNWTDHRFER LT,
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DR TSI AT NTHARICE D, BREFFEMLICICD, REFIRENCX DF55 - RS x
fIle o e RERBIL (REFTEER, HERBIGRIERKRN), BILHSRL (1), & &9 HBbA
FIUB GIF) O 4#EBhe, F& UTHAREIIZ X 50 hRBR 21T - o SV OB (REFH
SVOMEFKRA) Dt 5 MEILSEHE S s, Th SHMBIbOBIRIE, Plate 1 X CRIKIRDOFIH T
BWTHRE KD TH B,

InHORBHE, BHEEHE, L <ITHRANDBXOHARET RbHLHRTED 5 - PRI & R OIZIE
DOREHSRHTHL, £IF, BRI VOHO 3 RBIbEE R’ LTS LATERECHE 5
SPHALTWTRREMT 2L A (FRTHI5-ME X .8), LEVHBIAE, AXBZDLTHITSL
RUBRECAES S >HL T TRIMAE IS (BHRS -BiE X&), LEDRBILBIE, 1FLA Y
1 B AXDRH ZZ T THET 2RI (ERT5BHE I L) Thots,
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HbhTnw5BDT, < vAENKOEHEIRPNIZOFHTHRET S Lic L, RERBIL (4 AKKB)
FXUBELES (5 BIcHE) 2AvOhiz, LaLIh50REBE, LRERRkEICEk bk
T, LLACREET HIRBICR 7, ‘
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RERBRHTIE, VO WHBRHORESINAHAERB SV OMERKRMICET L7, 35~40 44
DATERT h=o 0Ll L, B 20cm 77, £ 1m oLAKEAV,

CORBIE, LARARZESEYDILTYEL, HOMHBARZESRVX STEM LR, &
DABHVIEMOEERA I, —HCHIE L0 b AV, FIEE, AERCESTEZOTRVX S
L, MEHES B> TWThI v EiTlic,

ALEREBIb TR, HRBIDTICEBT L0 EEONTERT H <Y 2REIL, WER—FETEN
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WHBRE b, 1EORFCIREMETsZE L, SEAFDOIFR IR E LT,

i) AR

RERICHUO2EOHRBEZE LT, RO TEEHAVI,

M) PCP2%.-BHC1%HUHK (A) FTFAKICAVOI b O T, FElE3IHBHRRLLD
D, L% 3 24 %8 CHRERA L L TRV b,

") PCP2%-BHC1%3# (B) Bz L 0 EFRBC S HFRLEL O,

N PCP5%-BHC1%3# WAV B HRT 501, Kictx T Na-PCP Ok
WxzFv, PCPOHifETL-72b D,

) PCP2% - -BHC1%HMAKR FAvichAiindallb,
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N BHCI1%H#H  WIROILAIZ 10 e AR UBEZSFRIL, Anid PCP 2% FLAITAHL
723D,

N =Yy P1BUA  FERESHCHFRLALOTEEAIEL, BEMCE 5ICBHC 1 Z3AR
BEmMxicdD,

(N PMF 1 %skisilt HHEKBAIELCTO0.1% 5D OTLELEL, #EEHIZBHC 1 %3LA

MEEZIX L0,
iv) HBKX

FEOBANE BB L CRIEAREMAEDET, REFIC ALRBILTRD X 5 IR 14 K2R
EL,

SRERBHIC 4 ACKE LD D:

“) fmpaE EALK, fiE1X,

() PCP5% - -BHC1%3A KEH1K, k1K,

(W PCP2%.BHCI1%%# (A) Bfr 1K,

= BHC1%®#H  EHF1EK,

W =Yy F1BHAK  EN1IE,

(N PMF 1%kizik  ET1K,

BB 5 AREEEB LD D:

(1) s RN 2K, fE1EX,

() PCP2% - -BHC1ZmhiAKk KEF1E, 1K,

(W PCP2%.BHC1%HHK (B) BRI,
v) B

RBRFUKE, EMESEM L, THhICHTT O FREMERER 1m? b7 ) T 400cc 25X 5, #
EOBWIORRLEAR, BIEOEVIORIEEVEIC, KRRTRETEVEIC, NEEEBRAHES
BTLLLL AWM L, ZONGRIE, VWALV ELRVEECTARNBERTHAAL, #
ELHZRL&C1BRLTILOTELRLLTHONLDEDLLDTH -7, ZORRTHALL
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DAMITOVTIRD 5 BEREDK 5T Lich- TRIREEIZ LD LD L&D, TORDIOOEREHIE
LTeEROHT o REZM L, TOKEEZIRHECER L L, 5ERBORSE, () 4, (3 v
HE (ERNCRIBLAEXEDORVH D), (V FHE (ERLALICXBEDOHZ D), (=) FIEF
(BFAHOBRA L > THELACRLIZEBEDCL D), M B CREZOMOMEIHS,»IET LR
LEDLNBEHOD) i, B¥, BERENOROILDEIICOWTIE, ARSI UHRE L - 2ED
DG HE > THRIRE FigkHic, '

ik, BEFCOWTIE, FELFHLALOMEL, REEIBFALEHRIC ST 5 HEREOKR bbE
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THET T E L,

(2) HBoRR
i) EffHKIZOWTORR

) REHRERIbIC 4 BICRBE LD D

FTRLEARKOECLEHORREABICOVTHEEEI RO 5> TH-7To, TR K D LERT
Xix, FHEEN2»AEHOE L EFREOTLbh 726 A THCRELEELITLALTTET, EAW
AR L BRED LD TH > 7ohd, TOHESITKI2 »AEHO 9 AR TR - 28 2 EFAER
i, BEHPICEHEORABED LN, FRECH->TLREHS MBI H5O I BEL LD, WALIKE
WTIRHT I 14% ORERDZRTOH LR -7, SHITH2»A%D 11 BhAOH 3 BIFERC /R
5L, MAADEEIHSIZLLRLRY, 2EITEHEOBRABBDIEAL B E- 7,

CHITH L TR 35 2 RICTRT X 51, PCP5% - BHC 1 #HAOHEN, REHRKT »
BaB-BpoBmERTLL e Tho7, PCP2% . BHC1%%# (A) ez, 2EEOH
ETRAR DT IORVWEERBD BN, SEAEORERCIZELVERE L -7, =Y v M2
EROHERETCEBETH > 72, IABOAETRAOONIZD 1 KKWEENSR D bR/,
PMF 32780 XWHERER L TWwichs, 3EEDOFHERITIAADKIES BEEHICEEESh, £D 5
LHERFDEFE»18% TR XA TV,

Bl HRCHEbWCENELEOERS I UCEMIORG (B304 4 A 14 HEKE)

S BEOEE m ok o ov oy o " & %
LT, Y9N e N—
S BEE| L | B | B [ HE| WL e

6R 288 (76 B#%) | 92.0 8.0 | 0 0 0 |98.6 1.4 0 0 0
98128 (152 Hf%) | 14.0 | 33.4 | 10.5| 42.1 0 |32.7| 16.5 | 16.3| 34.5 0
118188 (219 H#) | 0 39.9 0.8 | 59.3 0 |39.7 0 0 60.3 0

F: AR RIRRIRDOAD LD 5cm ORETOYMHE CH 5, T IBERETHL,

B2R FABRCHRPNIENOEMOLER X OEHORR (B304 4 A 14 BERE)

) B WK R F BHE wh R %
HE 1= Ehs HZ | P> @

6H 28 B PCP 5% +BHC 1% (5L) 100 0 o| o o100 0 ol of o
PCP 2% +BHC 1% (F.-A 100 0 0 o 0100 0 ol of o
(76 B # =Yy 1% BHC1%)(FL) [100 o} 0 0 0[100 0 of ol o
®| pMF 1% BHC 12) (3L 100 ol ol o oo ol oflolo
98 12 B PCP 5% +BHC 1 % (3L) 100 0 0 o ofi00 0 of o| o
PCP 2% +BHC 1 %($L~A2 82.11 17.9 0 of 0] 97.0 of 8.0|{'0| O
1s208)| o Yy b 1% (BHC 1 %) (F.)|100 0 0 o 0100 0 ol 0| o
(152B#) | pMF 19 (BHC 1 %) (81) | 75.8 | 19.1 o| o ofico 0 ol of o
1A1sg | BCP5%-BHC1 % (%) 100 0 o| o o93.7]| 45| 1.8 0o o
A PCP2%.BHC1%(3l-A) |78.6|21.4| ol o olco ol of o o
Iop®)| = Yy 1% BHC1 % (FL) | 66.2|30.3| 3.5 o 0,100 0 0 o o
2198#)| pMF 19 (BHC1%) @) | 49.4|33.0|17.6 | 0 0100 ol ol o o
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cm T OB bNAR, SEROEEIVTRY Sem UTFTho72, LT, ELRIRLAE
REHMOZEEE, WTHhIARAMEICE %o T,
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P, EOAEAKSSE > HABIKOVWTHDEELRDOL 5THS, Tibh, REXD 40 D
1 EFERCRENEFLELT PRV 2 1R TH o 22, Thdb 2 2B RE0F 2 BIH ORER
i, ZEOEPRABDEHMIVD, ZABSHKORRIICETIEAL, T5RH21AZRDOEIME
DFEERHNE— BT TAT W, 22T, YYAVHELRAAY Y AVDFEANEL, BED
WHEZE Lo DR BIHRHOBANES IR - 72 D EBbh 5 %%, [ U B ICHEE L RRERBRED
4 AHRBR LB LTS, ZESL AU ES ATV R 2T, EERLEHOREILILS T
EA TV,

ZHICH U CERABLEERIE, B RCTTERY T, Bl EOHETILELEERRDLNT, F2H
LBOHEE TR D OB BDEREISED LRcH, VIR RVWEENRBITH -1, TOERS IOV
Th, FEORARLAL ST, H2EEDEOWETIE, BOIITIIT TTEHBEIV > TETERLE
D, BLEOBESFREL Lo FORX LT, EHRBR IEEOHRECES VT, HHMCE Sem 2
WYL Db o7 r P Sem BTFICE EEote, KL, EUTIMERLIEE 3510 & b T Eh o
7eDTHBEH, AOKTEILT LbeheE—H Lk o7,

¥ 3K FEOES (BM30E4L BI4RKE, RAAHLK)

A 6 H28H (765?;%)' 9A12A (152H1%) ‘ 11718H (219B%)
eom ok T35 on | i U en | F H an | # DA on | o | 6 B m

& P48 1 3 2~4 5< — 5< —
PCP5% « BHC 1% (%) 0 0 3 1~4 3 3~4
PCP2% +BHC1% (.- A) 0 0 3 1~7 4 3~6
=Yy } 1% (BHC1 %#if%) 0 0 2 1~2 5 3~6
PMF 1% (BHC 1 %#ik) 0 0 4 3~6 5 4~7

o oom BT 4155 X, —ENIBEORDABY & 5, 0 1XHL L,

4R FARCE Db AR HEREM OZEE R X OEHOIRT (B304 5 A20 HERE)

S Al R T Y th x %
W T
. Rl | H| W RS A | R [T WR | B

6H28H ( 40B%) |79.8 22.2 0 0 0 |100 0 0 0 0
9B 12A (115H1%) 0.7 22.6 | 12.4 37.1 27.2 | 60.7 3.7| 5.5 5.1 25.0
117188 (172H#%) 0 ol| 6.3 21.2 72.5| 6.2 0] 3.1 82.3 | 8.4
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%’ 5 £ MRCHROAEMNOEMOEES X OESORE (BFIS04E 5 120 A 34E)

FE DR o B OFE Al mAREH % i * %
B £ | P
B | W03 3 7 [
s | By | wx [Pl ws | By | w2 [P
628 PCP2/0-BHC 1 % (FimiEHg)|100 0 ol of oloo 0 ol o o
(40B1%) " (5L#F) - B)H|100 0 0 0, Qoo 0 0 o o
9H12H |PCP2%-BHC 1 % (RiliEHK)| 64.9 | 22.9 | 12.2| o 0 77.1| 5.0 17.9 o: )
(11581%) ” " (3L#l- B)| 83.0| 9.9| 7.1 o 0 9.0]| 4.0 of o o
\11)3 18 |PCP 2 %.BHC 1 % (Gihigik)| 42.5 | 56.5 | 1.0| o O:lOO 0 oj o o
(1728 %) " v (3L%) - B)| 59.6 | 28.6 | 9.3 2.5[ 0,100 0 o| o o

H 6K FEOFS (BM30ES H0AFKE, HAHLK)

D] eRE@RE | 9p2AGISAK) | 1A1BAGRAR)
o m ¥ | B | FHem |l He | F |k

b3 A H 5 1~8 — — — _
PCP2% «BHC 1% (Hitisuk) 0 0 3 1~4 5 3~ 7
" " (LA - B) 0 0 2 o~5 3 0~10

Frem TR 445 A, —REFHORDTRAYD £ 5, 03FEKL,

7R ARCBb IR SOEMOZEESXCEHOKGE (B304 4 AR X U5 ARE)

HEOWH| mAk R FH % A ® %
o BE DKM Fo o el

s N T2 =] :-27;- 5 g =R

35 X OB e | By | wn |0 e | ee | 25 | wz | 2R | me
4A14H | 6H28A( 76Hf%) |49.5|43.2| 7.3 0 0| 44.7 | 35.5 | 19.7 0 0
% B | 9812 (152A%%) 0.8 | 45.6 | 6.3 | 47.2 0| 2.0|18.5|18.1]|61.4 0
5H208 | 6H28H( 40H%#%) | 81.8] 18.2 0 ) 01 62.2|27.8 0 0 0

9B 12H (115H %) 0 0| 36.2 0| 63.8 0| 100 0 0 0

B | 11818A (1720 %8) 0 0 0] 28.9!71.1 0 0| 1.8 45.4 | 52.8

i) flEAKTOVTORER

33, BELEMOEERRNEABICOVTRLERTEDL ST, H1EOFEEE, ST TRAAS X
G 2278 0 OLEEIVY, 2EFEL S 3 EHFHER~ L BHELERET L5, Thdk, B
1 RBIVE A BITTF L EMAKOBELEM LR L THEEALRLL 5T, L CTEDMICHET
B LR,

THITH L TR Lo b D1, B8 RITRT IS, 4 AR IUS AREL LFE L ROHETI
FEAEEEBED LRI -0, 2EEMEIANSIOhRE LRBITHEVCELESIIVY, EL
I 3EE T, BERSHPELRRD, KEXVHLLARRICEEIEFLLREbhi, ThbHai?2
EBICHESRIKMBLTHLE, HONTEMARI VEEOEA TSI EHFRDONDE, Lichis
T, ZRHDHRBRILDO X 51T, S -HAOEH AL HRX TV THHEVIRIMTERY, LLAPLERT S X
SHBBEDO S & T, FIEAKE D ERAKOEBFEANBELHTHE L 5FEZLLD,

¥, HEOREEIZ OV T, REFIKRIEICX 5AKNICOWTITRbT, HHRAIcX 2 ERLEOR
KiZOVWTOHRITRVY, BHEFICOWTOREEDOFHERZ LIS LS TTES ikl
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RE DY OB S— mAnOoEY % 2] 3 %

BoE U R oA R e | Bo | vz [P e | B | w2 [ e
PCP 5 9-BHC 1 9 (3LAl) ‘256?%) 99.2| 0.8 ol ol o 00 ol ol ojo
4 148, RE gigg)ﬂﬁ 56.0 o| o| o}50.0]50.0 ol o]l o

6 A 28H
PCP 2 %-BHC 1 % (i) | (108 f)|'® o I e I R B
on e 8%3%)%3 61.1|13.6| o| 0]33.5|34.7|31.8] 0] 0

, 117 18A
Qrorggy| ©|79-1]20.9] o) of ola0.2|59.8] 0] 0

2. BB 3L EEORER

AIEEDOMER TR « BFEZIROMIFT E DRI OWEIIHL TELDT, FEFEIXZDOEHEFLHL
CLTEDITHMS VIR R D it L, Tihbh, BHAREEALRTEE, BROHFCI > T
REOWRETR S 2 &, BEAIKOE XHFT§ b bR & LEEHR & O D 5
LEEFELL, SLRHELHELOBMERICOVWTLHMRAELNS X ST Liz, £D7diT, ZO
FTEERFILHDO=Y 3 XYV AL RERLALIOL2ACHBL, =V / 58V AVEER
L7cbD%4 BiTthThifE L7,

(1) REDFH R X CHE

i) #Hgut

AEEL S O E2 X ARSI UCAILD 2 BRI Z V208, ZZRVWTFhHPPHRLR
FTVREBCH - 72D T, FEEE, BERS MO GEELRX L EVHABRIBA L, Zh EERND
BRI 5HMOENEZ R EV BB AREL, BREOEVSHELITED X SITLK,

i) MBS
AMEELRERSVOMEFEROALERT # <~y 2DEH L, HBRMOHMKE, B EOEE, EffkX
ALK D HE S+ < CRTE RIBRIC L7z, ' .
i) EREA

RO BAC & 5 BANEARBROER 225, LXFERIBHCOREZERLLLOEZMX,
5T, BHEAIICPCPDF F Y v AERMAT, 2EORRFXELRE CIRD 9 BERAZE72,

) PCP5%.+.BHCI1%A  HMEEDHICFEL,

() PCP5%+«-BHC0.5% 3#  HAFEEEZ3ECHR LD D,

(W PCP2%.+BHCI1%3# RIEEOUREL,

(=) Na-PCP2%.BHC 1 %%k BHC D 10% LL#IEW % Na-P C P skl cHIRL, Ff
EORELLLO,

® PCP2%.BHCI1%mmEk WEEORFALC,

N =Yy 2%+ BHCLI%HE =Yt EBHCORDIDONDOAFIRREY 2L » 1A%
BELT, FIEDRELLEZLO,
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(M =Yy 1+2%+-BHCOS%EHA NERUFETDo7dbD,

7) BHC1%%#A  WMEEOMICFC, MERLTOLBTROIIEQEOEE L L,

() Na-PCPS5%kifl AAKGRAEL, BEMIBLEOEELLE,

iv) REKX _

(A) 2 AHEORRK

RMCEBERBET 2~y # Ko Vv Ao ERICAN, Bilk S HMOENEE R s &0
HAZ, KD 6REZHREL,

M) munmE EM2K,

() PCP5%.+.BHC1%aA HKiH1K,

W =V +2%-BHC1%HK HEF1IK,

= BHC1%3H  EFF1K,

" Na-PCP5%kiHm EN1K,

(B) 4 AHBEORRK

RYFRYYTAY XD BSNTEREBET D v/ v 5780V v Ay ZERCANTRELLD
DT, FRHCREELEE ET - HIEREORKD REL OM 2&bELTRY, 2HBRMETAFEERE
L7,

MRS O > D KR XL X272 L &0 s BRH A

H) e R, RIR1K,

(7} PCP5%+-BHCO.5%%A HEFfIK, #IEl1K,

W =Yy +2%-BHCO.5% %K HF1K,

(=) Na-PCP2% . -BHC 1% %k 1K,

# PCP2%.-BHC1%3% EN1IEK,

(N PCP2%.BHCI1%AmEK KENT1EK,

D8R %, WlET AHILO MR LIz s £ MBI BITII:

“) EeE  EMIK, #IE1E,

(®) PCP5%.+BHCO0.5% #f# HfF1IK, fEl1K,
D4R ERELT,

V) REOHEEMEHADE T

SERIRTAE & RIS EME B ORBRILAZ LR L, B RER 1 m? b7 b J4EED 5O 200 cc
B O AT Lic, ZORMETH BN/ IAEBERCIS L, £WIC2EOHAZL VET
ZENTET,

BBORBAKE, BECEFEOIRVE HCLTEE Y RBRIBASIUBIRBL, KKK 1AL
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_ . = “D-A| 11.3 0 0 0l10.3| 0.7| 2.1
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55 SHHTIING 2 ABICEV T ARIFLA L HLSREBTH > DI, BT IHILTIHI»AT
FTICH 60% BEGAHEEAECRESNTORLVSIELVERTINTV 3, ZOFLVEE, &
ERFEAERDP>TDTHD00, FHEOHDORARELY DEXT, BEICX 28K OWESRRDFH
HE s> THRHONICDDEHEL TR RTHS S,

LHT, BEWLYERIRDERCENTL, MEOHEGARDOKIIEL L LEEAKRD 3 HD
2PETHAIND, TOFEER, vvARNKORECHL CELDTHEEREREZE T LV 2L 5,

(3) HEOR/NEHE

T DT, BEOKMNE, Kz 15cm BLE, /NI 15em Rk LTRSS L, TTIERBEOERE
BEEBERTE LTIV > T 202 <72dIil, ROKFDOHFITIZV BHEDEVHDERIL, BiED
WD OWTOLER LI, FUBEIL XD 1 KXV 2 THD, T THAMIKIE, FECHEN
PS5 EOERIZ LB LDTH D, ,

T, BUHEIZOVWTHLEFERDIDL ST, BEIhi@eforotaTcssl, BiML5-H
HWTRWFRSERDNZIVWEBLEL Lo TWT, HORENELL KTV 50, BERT 58T
BAEHSOSINHEOHBREIR, BEROXEFVELNIVWELRKT, Z8EbhL T,

L2 O0BETICEWT, HEOKND LKHELbNAZESICEIHIDET, KE3»AL BV ET
MKRELT, TOHIFEALEMUCERDSBVETHWILTE T 5, LICH T, FIZTTHNE
B S oA TREED/NIIVEDAFIREINLTWVWEVZL S TH DD, BPTEENREHD
nb,

WIS, RHEHKITOWTHS EE 31 £D 2 DX 5T, BEMHFDEIFTHD L, Bl > -Hbe
EOTRAERO/NIWEBSLL BTV, ZORETIE, ECIOEBHEZINHDRTVE
VRN THS 5, BETLHRILTE, BEHIOEI SO LR VFIREROKEVFIZL SV Hiz
LEI%BD > T, MEOMITEN RV DD, LHEIKICHITHERDOK/ING, Bk X OCEHOMERILE
LAXEBLEVWLDEEZDNS, LIchoT, = VAERNKDEETHL T OREOERDKR/INI,
EREDCEWTELO2PIBEWVTHA S,

(4) BEROM L WE

ZhIZ oW TR & L ICHEN AR ERTRbE P o D THSHM, 31ELEBELUT, 2 i1 [, 4 A%
X5 ACEOED2ETFORELTWEDT, TNLDEMAKITOVT, BELIFICELD%TIH -
7278, FUBRZACHAELAKEEZME LT, NELENECOVWTELDTALD L, FREDLH
JU2HELTITEIBED I BIR2DX 51Tk 5,

7, MUIEBIZOVWTHBLEE R ED LI BIT 20X 5T, RN 3 0 ADOBERDBIZLH
pbbT, 94~6.50-F&D 9I~10 FICHELIGE, TTREBMNSLAER LS ICELVEER
3L, ILTKE6~IPABD I~ ACHELAEED, FRRCERR I OUEHIcovwTIZEL
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30 K —1 FETEAEAAM ORI OIEE & 2 63 XU & ORIk

(FRAN324E 5 A14 A E)
AR DOZERS LB @ARAFLY %
FAE O H OB o BEOEE - -
& |lwenz | v x| omEs | B B
. = 97.7 1.6 0 0.8 0
7 A 2H LEH-A ?§ 93.9 0 0 6.1 0
(50H7%) . =8 70.3 0 0 29.7 0
&&bh-B % 74.7 5.2 20.2 0 0
n_ I 57.4 0 0 42.6 0
8 A 15 H £Eh-A % 84.2 0 0 14.0 1.9
(94H7%) . = 37.5 5.5 1.4 55.6 0
£&EH-B é 48.6 o} 10.0 41.5 0
. 2 34.8 0 1.7 21.6 41.6
10878 sEh-A % 45. 1 0 2.3 20.9 31.8
(147 H £8) . = o 43.6 0 0 7.3 49.0
cEH-B 7 17. 4 0 2.1 0 80.5
o = 11.7 0 22.1 22.1 44.0
11 B 15 B LED-A T 30.8 0 0 37.6 31.7
(19181%) .o = 17.0 ) 0 22. 1 60.9
&&EH-B % 16.3 o} 3.8 0 80.0
1 AKDOFEHERE, BHEDEV LA 18.6 cm, [y H2% 15.5 cm.
W30 R —2 EITRESLKA OB OIEE & EEE KO L OBFR
(REFN324E 5 A14B3%IE)
. e AR OoZEMBEEICEMN AROTEE) %
S DA ®oOB oW |BHROEE
fE &|RVWEE|F E|VHESIE 5
. = 100 0 0 0 0
7/ 2 H c&H-A & 100 0 0 0 0
(50H #) . =3 100 0 0 0 0
LEH-B e 100 0 0 0 0
. =) 98.5 0 0 1.5 0
8 A 15 H cEh-A % 96.3 0 0.2 3.5 0
(940118 . = 95.3 0 0.8 3.9 0
£E-B % 39.2 32.8 10. 3 17.7 0
. B 99.3 0.7 0 0 0
10 478 £EH-A & 98.6 0.1 0.3 1.0 0
(14781%8) . = 68. 1 0 0 31.9 o
&&L-B % 25.3 4.6 12.9 57.3 0
on_ = 96. 7 0 o 3.3 0
11 H15H LED-A & 87.8 0.2 0 11. 4 0.6
(191 A48) . [E 54.6 0 0 45.4 0
£&h-B é 10. 3 0 12. 7 77.0 0

H: RO FHERIEEDEV A 19.5cm, BEDEVFH 17.2cm.
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# 3l & —1 EAOEAAMOEEOKR/D & ZEES X O L ORI%
(HEFN324 5 A14 H &)

] B AR OEE B L CEG FARTE %

FE DR OB o [EREoXx
 £|RVFE|F ZE\|VHERIBE 5
. * 97.0 0 0 3.0 0
7A2H LED-A N 85.7 0 0 14.3 0
(501 #%) . * 61.6 1.7 6.7 29.9 0
LEH-B I~ 91.3 0 0 8.7 0
. *x 84.2 0 0 1.4 1.9
8 15 H LEh-A N 40. 2 1.2 4.7 53.9 0
(94H %) . * 48.6 0 10.0 41.5 0
£Eh-B N 7.5 3.5 13. 4 56.0 19.6
. * 45.1 0 2.3 20.9 31.8
10.87H LED-A 7N 39.2 0 0 26. 4 34.3
(1470 18) . * 17. 4 0 2.1 0 80.5
£Ebh-B /N 12.3 4,2 12.2 4.8 66.5
. *x 30.8 0 0 37.6 31.7
11815 H cEh-A I 26.6 0.4 2.8 42.7 27.5
(1918 %2) . *x 9.3 ) 2.2 0 88.6
- £Eh-B o 19. 4 0 0 61.0 19.6

F: KRDOEHELZIIAD 15.1cm, /25 10.8cm.

%31 & —2 FRAMLHENAMOCEED K/ E LB XU E ORI

(WBAU324E 5 A4 A %E)

. o AR OZE X EEH GEROTEYE %

FE DR OB [EEOXR
2| mews | w x| omEs B B
. * 100 0 0 0 o
7 A28 cEH-A 7 99.0 0.1 0 0.8 0
(s0A %) . x* 100 0 0 0 0
&EH-B o 93.5 0 0 6.5 0
. * 97.3 0.1 0 2.6 0
3H 150 LEh-A s 95. 4 0 0.2 4.4 0
(94H%) . PN 46.0 13. 4 13. 1 27.5 0-
£Eh-B 7 13.5 16. 6 19.8 50.0 0
. x 95.6 0.3 0.2 3.9 0
108 7H LEh-A N 87.5 0.4 1.6 8.2 2.3
(147 114%) . * 25.3 4.6 12.9 57.3 0
LEH-B 7N 29.6 0 22.3 48.1 0
. * 85. 6 0.1 0 11.6 2.7
118 15 | EED-A I 83.9 0.8 1.0 14.0 0.3
(1918 %) . ' * 10. 6 0 12.6 72.9 3.9
&Eh-B /) 40.1 o] 13.1 28.0 18.8

E: KO FHEFEITKAD 16.2cm, /A2 12.4cm.



<R KO « B (B — 59 —
32 % —1 (RREEE R L M I A OR UE BRI 5 5 E &R O
WRORI (2 E0-A, RE, HLICEE, 98~1081CHE)
o | maow || B K B F B % i 5 %
ZN 5 e E_ <
% ’ L m\ LT
Al s | B0 | ma | 00 [ i | e | By | wa | 28| mis
WE31. 2.22 | BE31. 9. 4 196 | 43.3 | 15.0 2.0 | 39.6 | 0| 57.11] 20.4 2.9 | 19.6 0
AE30. 4.14 | HE30. 9.12 152 ] 14.0 | 334 10.5 | 42.1 0|132.7| 16.5 | 16.3 | 34.5 6]
BE31. 4.28 | AE31.10. 4 160 | 13.8 0.9 0.3 | 40.8 | 44.2 | 24.1 2.9 0| 27.1 | 46.0
HE32. 5.14 | BE32.10. 7 147 | 39.6 [0} 1.0 | 23.8 | 35.6 | 43.6 1.0 3.7 | 32.1 19.6
HEC’)O. 5.20 BESO. 9.12 115 0.7 | 22.6 12.4 | 37.1 27.2 | 60.7 3.7 5.5 5.1 25.0
B2k —2 FE (LE0-A A ALCHE 118~120cHE)
R fh % %
: g3t EH F - <
B | o | A B =R *ﬂﬁﬂ
Almee | By | we | 20 o | e | B | wz | 20 | mps
AE31. 2.22 | IE31.12.12 290 | 14.1 2.0 8.9 | 55.7 | 19.6 | 30.3 S.1 6.5 | 49.2 9.0
F30. 4.14 | AE30.11.18 219 0 39.9 0.8 | 59.3 0, 39.7 0 0] 60.3 0
HE31. 4.18 | HE31.12.12 224 1 12.4 0| 15.5)32.1 | 38.8 9.3 3.1 5.8 | 36.0 | 45.8
HE32. 5.14 | BE32.11. 15 191 | 23.9 0.2 6.9 | 36.3 | 32.7 | 23.0 1.0 8.6 | 46.2 | 21.3
AE30. 5.20 l AE30.11.18 172 0 [0} 6.3 | 21.2 | 72.5 6.2 0 3.11]82.3 8.4
33 % —1 REEERRC L A OR LB B RBEC S 5 L6k X OF
BRORE (=X 0-A, AR, EIICEE, 99 ~108 5%
i | gaomsy | B K B F B % i h %
Z ELEN be <~ -
B e | B ws | 20 s | e | BY | wz | 20 | g
HE ] ey ]
AE31. 2:22 FE3l. 9. 4 196 100 0 0 0]} 0 |100 0 0 0] 0
H{30. 4.14 HE30. 9.12 152 | 82.1 17.9 0 0 097.0 0] 3.0 [0} 0
E31. 4.28 AE31.10. 4 160 | 97.4 0 0] 2.6 0 |100 0 0] [0} 0
32, 5.14 W§32.10. 7 147 | 99.7 [0} 0.3 0 0] 99.0 0 0 1.0 0]
RE30. 5.20 BE30. 9.12 115 | 83.0 9.9 7.1 ] 0] 96.0 4.0 0 0] 0
*: AIREEKNZ, PCP2 % « BHC1 % %Al X X PCP5 % » BHC0.5 %% .51,
BB R —2 Wk (LEV-A, HF, ALCHEE, 11A~1271HE)
o | gmonsy | VT [_F K B FE % i " %
7 ) = .
0 e B [ =g | 901 Fo [ o | 000
e | By | | 0w | e | B |z | 2| mas
WE31. 2.22 | BZ31.12.12 290 | 56.1 0 0| 40.3 3.6 | 90.6 o} 0 4.4 Q
HE30. 4.14 | HZ30.11.18 219 | 78.6 | 21.4 0] 0 0 |100 [0} 0] 0
HE3I. 4,28 B7,:7|31. 12. 12 224 | 61.3 0 0] 29.6 9.1 63.2 0 0f 32.2 4.6
fE32. 5.14 | BE32.11.15 191 | 86.4 0 0.8 | 12.8 0| 93.0 0] 0 7.0 0
H530. 5.20 5,7:1730. 11.15 172 | 59.6 | 28.6 9.3 2.5 0 |100 0 0 0 [0}
E: Rk,
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WEPBRDLNT, FUBH AR UBEOHEEZZI CWBZELE2RLTV5, Ihk, I~10AC
BOFFECOVTELET S L, MAHMOTRMTICIT 5HEOEREL, Bl & HE & OBEDETH
HLArBD, BEFILHCE oBEOUIEICE LV EERE O, COBAD IOREPRIRELE
LT, BORRLALIDOWE TEERFIROTED REM LB E 1 Z ORHOFRIC LS D
h, ZOXSTEDLVERTA 72D EBbND, Thitid, EEOTRENOMBOHZE b >
TETWBELDLEDNEH, TNBHECIEBH TERVED, TRLRVWTROELHREMU LD &
BADET, KBRMEBCX > TREShICDD LS D, Lichi> TRLAHEDERILAITI T,
2~5 BOKIRTIE, iR SOFE AR, 9~10 A E TR AKFABEORELSCEEL L

ST TLEHZ EILED,

I Z VT HDEHE 3B ED 1 LT 2 DX 5T, ZEFIOEHIE, ZZThFAEMHOE
Bl A LBRSL, IHITEOEKETRL Tw5b, Zhud, BOEE LR THEST LA EBbh
TViEvirb, BHORAIEL LTARFELLOLDOEFTHEEEDN 52, FEIBZRD2IITh
BEILBELNTED, 1FEACERRFINCBFRRLS, DEEORBEYSBE S 1025 ETILRES
NTWRZEERL T2, LI TZDRE, REEMIANRECEZ LV SR, BATH
BZAETHETELLVVLPLTREID LV EV XX S,

ORI, BRETIFR BRI ARBECEHERZI S5 Litky, MRokszvio
BN RETREL EbDTHEMMCBERZF A LI B0D, HEX2~30ADELVZEIEMRL
TINEELRNTHS 5, LrLarb, FHRREEZ T, TOBENTE DD THRMICRESh
55, 2 A5 5 AETOMOKIOMETE MBI T2 LIV 2E 2B 5,

3. TVEAKOBAEICET 2 REOME

(1) BEEHLEE .

FARDEKEDZE(L & EHEOHEBITHE T MBIV TR X ST, QIR ZIBE S - FllicE
WA LR T S HUIC B FEE L T, BEOEBRENSEL RS, thi, EEBADRKD
FRICR > TWDH ELONABEOWELRI T2 2OFRD 550 15, ThbbiER, EHMIEIC
o TIRERLTHIELENBD, B5b 5 1 o0RET hbbihiy, REFHL L TEALLILIRE
-T, fFOIRM% S - B, EHBAOIMBIKLEEZERL TWEDIE LT, L ARERELEK
THZER RSO THD, TOMRY, B4 ED 1 THTHRED 2, H 16 K155 14 KD
2HDVIIE 2B ROV THTHRED 2 TRT L SHEBRIOCEHORIL L - T, BEbhTETw
530LEZIDND, LIBoT, LEAKOEERHT L LTRNL S -HbZREZ L1, EERAD
FEREZEOHT 2 SORRZIZETLICRET S Z LT, BABHAMOME 2R AIRICREESE 570D
DUWREFIETHB L VR B,

(2) BEES&M & ER DR R
2 A7V L 5 BIARIR LItk 2, ROEA], +hbb

(1) PCP 2% -BHC r 1% L#|

(r) PCP 2% «BHC y 1% RIhENH
(~~) PCP 2% «BHC r 0.5% L&
(=) Na-PCP 5% » BHC 7 0.5% %Lk
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(%) ZvAivy~—1ih 17% - PCP 1% - BHC r 0.5% FL#|

(~) HiEKRA (TMTSA) 0.1% - BHC 7 0.5% FLA|

(+) =Yyvt 2%+BHC r 1% 3L#H
OEEETR 1 m? H72h 200~400 cc AFEMNIC L » TRIL LIS, ST 58T, 814 %0
2EBXUM 25RO 2 DL 5T, QIR 2~5 HASBE S LEEEICEASELL R, Thbl kA
BOST B ENTELL L TLEDD, BMA > -HILTIE, EHICX 2RESELELELRL T4
AHLEERH, $B2K, FI0K, FIBRBIVEHLDOL S5, 5~T.5 A%, ThbbLERATIO0
AL 11 B AETEARSICEANLEN DR, COEFELEZWLTL, BEFLETRLHIZ
IERERRERIENC D5 EVAE I THD, L, BEMUIMEDOBIRLHBLIEESL, £4 Y
Y ATBIVF 74 AVEHOEBBEOEVIGHTIE, BHCRED 0.5% 30 25 1% OFIC
THLERHY, E5ICBHC R3O0 ELBAOLESLELTLB5THA 5,

FIEHKIZOWTH, [ UABICE - TRIEAR S - TIEE 17 RO 1 O & 5T, EIAUKEEER
OB RBEDN DA, T 5L TOREMRROHINNT, HITRO2KITEBRKD2DX 51T,
FEAESHPALRIELNTLES Z L2500, AMADOERMIZ OWTIHENREAEE LL, ]
BT T 5 E TSN TRMMIZfT755 X 5, RCEBETHILERDS S,

ek, FIEAKOEAL, HHRABEOLERKWEEZ OALTVWIINREDL, FBRITLEELhT
HHAICED THD2 D, ZOHCOVTHEBELRTNIER SV,

VvV iE E3

ZEEB XCEGE, ZOCIRELHHEOREEZZT THESLHILLR T v~ v ARKIT2WT, B
30 4E7- 5 3 EMIChA D, FANARAIREC X B05H « FERREITR o7, ThITX T, =v4ER
KEeRERSLTICHED SRET 5 72D ORI ER D EARB LT & /e,

PR HFEHAETED 35~40 FEATEKDO 7 H~v & 2 A, 4 AR XU 5 1T LThiEE
L, B 1m, EEKRAT 10cm PLEGEM LK X URIERARBSH b,

Bretsisl: FEEAE LT PCP 3 X U8 Na-PCP, 7 VA4 v — i, HHKIEA] (PMF ¥ X 8 TMTSA),
=Yy b, A E LT r-BHC BAV Bz, ThOOFFEHIF X O AN, KRl L TRARAIE
L, $LAI, AHERS X CKBREORRIOL 2 & - 72,

FADIAYLER: ALADOKEEER 1m? H72h 200 X 400cc HABHEIT LT, AFEEADFHEIC

X o7,
SEANLKDE XA BElT 513 X ONBIM 5 - FAMD 2 DOBHEAEA T, HIKICERE 1K D
~RE L,

SHEDY|E: 45~90 H T LT, 3~4 [ith7cy, 3~4 KT orBAKEZHME LT, WEIKOWTII,
AAORB X CHhRORSH» LHEBE LD, TZCBHbhWAERLEHORAE, KWHE, X, VIUE
15, BB XCRED S ERICX RS LM -T, BRCXAEFETHEDL, BOMEOLE L
HREAHEL, RFCOVWTRFE LSO LDOEET, EMfARTREIELCEFANSKE»L X, 1
m? B OFEABCHEE L e b D2 EAE L B L THHEZHEL, »oRERICHEOERRKL,
DIRGEFRE M R HEE L7,
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HEBOFER:

L HELS X OB, BEATH X ORIEHARE L, BECOWV T, —RICERT 5tk
TiRF 5 > BAMX DF L L HERBE D o 7288, BERZ OV TIIHREAMICAS S &, BIREFICTIELAL
BRI VR E T LT,

2. REIATEHRT ZHEHICEV 72301, FIELZb0RILAARMNIKDOEHETD, MOHH
KA 5 - BBV & L R ERVEEOEEL R, 2hid, BROLDICTELObIL
BREORIEMNFERICE > TV 5D EHEEIND,

3. L2 L, BEAUKEIENLS - BIbicE AT, FIEALK b EAARD &bt ZE s LORG
DR, FURBICEWZEREH KR L T4 2 AL Dk ihic, Tbb, LEIKICET
% 11 Az ADLEER X OREMORIES, SUHEAKICRTS 6 ATARWL 7 A LRz A0RILL
KEF URETH - T, IKHERELE5~7.5 2 ANNTEERLSLIRBE L &8 TE, C0FEREE
THLHMT L DAETHAS EHfELL, D& EOEMAUKOBIEZFITAD L, BELBETO
OMEILTRETHY, ZRLBETOIMILTERELIFBHL T &2 b, HErR @2
KEEICHERF T 5 2 &%, EAHIKRED DO UBEAFMETHY, TORDOLIME LT, REHREHHA
THEMEGROLIEE LK%, MRS > 2 L3R ETHD LT L7,

4. 2% S S PHICBEV B ETE LV R O b 5 FEh p”cii%(ﬂﬂjéntiﬁ:é‘ﬁllbi?k@l 5Tdh
%,

(1) PCP 2% «BHC 1% %L

(r) PCP 2% « BHC 1% HiliEHR

(~~) PCP 2% - BHC 0.5% %Ll

(=) Na-PCP 5% - BHC 0.5% ¥Lit

(k) 2z vAv~—tih 17% « PCP 1% + BHC 0.5% $Lf
(~) HKkERA) (TMTSA) 0.1% - BHC 0.5% FL#|
(¥) =Vv b 2%+BHC 1% ##l

5. ZORREIDLEDLNE, < vERKRED D OERINATAINEO FAR ZRT L “EHEED
< VEREIKIT, EROBHZHIERTR 1m? H7:0 300cc 2HEUEL LT, BIEDEVEZATiX
ZWEIC, B ZARIDEER, LR LMmMTHAAL, BRICET 2007 CiRBIMNg S - By
K7 LS T EiTiED, ‘

X [

1) Airen, D.G. and J.A. Rupinsky: Effectiveness of Thiodan, Sevin and Lindane on Insects
Attacking Freshly Cut Douglas-Fir Logs. J. Econo. Entomology, 52, pp. 482~4, (1959)

2) HEIEHE « Sk FER: = DFFLEE Aphiostoma coeruleurm (MUNcH) H. et. P. Sypow {Zo\»
T, WMEIFE, 92, pp. 41~50, (iE. 31, 1956)

3) Bacon, L.R. and D.B. ConkrLIN: Composition for inhibiting Sap-stain. U.S. Patent No.
2549358 (Wyandott chemical Corp.), (1951)

4) Becker, W.B.: Test with BHC emulsion sprays to keep boring insects out of pine logs in
Massachusetts. J. Econo. Entomology, 48, pp. 163~7, (1955)
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5) Costa, E.W.B.: The use of chemicals in the control of blue stain in Pinus radiata. Forest
Prod. News Lett. C.S.I.LR.O. Aust., 194, (1953)

6) Jacquior, C.: Le bleuissement des bois abattus ou débités, Etude tech. Inst. nat. Bois,
10, (1952)

7) hiREEHE: 7 < v AV OFEI kB X OERBEHIERE () EXRIEH X 528501k,
BAHFE S 65 [ ASIIHE, pp. 234~7, (HB. 31, 1956)

8) MNEESEHE - 8 fR: T A YRKOHERGIERR E2H), BRHRERE 67 BASHEE,
pp. 259~260, (M. 32, 1957)

9) BErE&T « EREH: 7 r <~y AMOF R SCTER - BHHERE (1) HABRICX 5
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10) EEF LT - BRATF: FAKCHMLEAOTE 1. KKRAXLD D PCP XU DEHOR
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11) BEET&T » FRIEHE - FEBX - BEET: 7 <o AKMOZLEE « EHEHIERER, AXkES
5 67 EIR&HEGAEE, pp. 274~5, (HE. 32, 1957)

12) B & « BT FKCHEA LICEAIDTE 2. BiEE» 50 PCP % X 't DEHDFEHE
ZoWT, #REAWIER, 161, pp. 113~121, (BE. 38. 1963)

13) BEEF&T - BEATF: AKCHA LERONE 3. Bk b £HAARA» SO FHEAID
R & £ DFE S OREFZELF X U DEFE S ST o T, $RERIF R, 197, pp. 13~38, (HE. 42, 1967)

14) EBE=: BEIAAMBHEORELOTC INBEBTCRETREOLSE, HERBRBE,
28, pp. 1~74, (AB. 3, 1928)
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als Roh- und Werkstoff, 11, pp. 66~8, (1953)
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20) FEHNIEA: REFRFCE T HILFEHMR B 1M IEEERC X 2RBBRROMIT, BIERIR
WMEF e, C, 7, pp. 113~147, (AB. 32, 1957)

21) Technical Note, Cause and prevention of blue stain in wood. Technical note No. 225,
Division of forest pathology, Bureau of plant industry, forest products laboratory, Madison
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22) VErraLL, A.F. and P.V. Mook: Research on chemical control of fungi in green lumber,
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B R o i 9A
Plate 1.
A. XVOMERERIOIEE, T ORISR b, BMORRSITZ 22 06H&0 HE
hiz,

B. %FERBILOFE, M > TEDOFHBIET, #IHC, LRI CEDSMSVWEBDD,
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C. HIIRBILDNER, M2 > TERERT, »ERVALXTIMHEL->THD, ThHC, Lt
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Studies on the Protection of Freshly Cut Japanese Pine

Logs against Fungus and Insect Attacks

Kin-ichi KeiNo

(Résumé)

Freshly cut logs of Japanese pine (Pinus densiflora and P. thunbergii) are easily and
rapidly damaged by attacking of fungi and insects. And frequently, the damage of green
logs by blue stain and rotting fungi is greatly accelerated with insects attack, the reason
being that the injury of bark by insects significantly provides a convenient place for attacking
of fungi. Therefore, in order to protect the freshly cut logs of Japanese pine from deteriora-
tion by fungus attack, it must be protected from attack by insects at the same time.

The present paper is a study on the protection of green logs of Japanese pine with
chemical spraying treatment based on the principle of indivisibility of prevention against
attack by both fungi and insects.

Methods and Materials

Green logs used: Freshly cut Japanese red pine (Pinus densifiora) logs 1 m long and
over 10cm in diameter at top-end, about 35~40 years old, barked and unbarked, were
prepared.

Spraying chemicals used: Fungicides respectively combined with insecticide were used
in emulsion form, kerosene solution and water solution. Fungicides; PCP (Pentachlorophenol)
and its sodiumsalt, nirit (2, 4-Dinitrobenzol thiocyanate), mercurial organic compounds
(TMTSA and PMF) and coaltar creosote oil. Insecticide; BHC (Benzenhexachliride) gamma
isomer.

Treatment of logs: Chemicals were sprayed on the whole surface of logs immediately after
logging at the rate of 200~400cc per square meter of bark surface. The treated logs were
arranged one by one on the forest floor in sunlight and shaded by trees.

Investigation of test logs: On the treated and untreated logs of 3~4, the fungus and
insect attacks were examined 3~4 times at intervals of 45~90 days after treatment. The
fungus attack was graded into five classes by the naked eye; light blue stain, blue stain early
decay, decay and sound, and was studied especialy in area ratio on each top-end, butt-end
and median cross-section of test logs. The insect attack was studied by the numder of

galleries or larva, pupa and adult insects per square meter of the log surface.

Results

1. Effectual chemicals and forms

The formulas of effectual chemicals for spraying treatment on freshly cut Japanese pine
logs are as follows.

Received January 11, 1969.
(1) Chief, Forest Pesticides Unit, Forest Pathology and Mycology Section, Forest Protection
Division.
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(1) Emulsion of PCP 2%-r-BHC 1 or 0.5 %

(2) Emulsion of Na-PCP 5 %-»-BHC 0.5 %

(3) Kerosene solution of PCP 2 %-7-BHC 1%

(4) Emulsion of coaltar creosote oil 17 %-PCP 1 % « y-BHC 0.5 %

(5) Emulsion of TMTSA 0.1 %-7-BHC 0.5 %

(6) Emulsion of nirit 2 %-7-BHC 1 %

Concentration of chemicals mentioned above are showed respectively with the applied
dilutions. Emulsion were diluted to 3~10 times from emulsifible concentrates with water.
In the case of Na-PCP-BHC emulsion, the ten percent y-BHC emulsifible concentrate was
diluted with the calculated water solution of Na-PCP.

2. Custody of the treated logs

The green logs treated with chemicals of formulas mentioned above must not be kept in
sunlight for a long time. It was found that when the treated logs were laid on the forest

floor in sunlight and left there, the bark of the treated logs was torn with drying and loosened
from the xylem, the cut end was cracked, and the treated logs changed and became the same
in nature as the untreated log toward attacking fungi in instant. Therefore, in order to
protect most effectively the green log from fungus attack by a chemical spraying treatment,
the yard for treated logs must be provided within a shady and humid environment conditioned
in the nature of a thickened evergreen forest.

3. Effects of treatment by spraying chemicals

In the case of treated logs laying within a shady and humid forest, the fungus and insect
attacks were delayed for about 4 months as compared with the untreated logs. And the
treated logs kept the original cleanness for about 5~7.5 months after treatment. Consequenty,
the logs cut- down in spring scsason from Feb. to May should be able retain protection
through the winter and up to th= following spring season by spraying treatment of chemicals.
This same effect was seen on the barked and the unbarked logs.

Their concrete instances of preventive effectiveness against fungus and insect attacks are
illustrated in Figures 1~4 and Tables 1~2.
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3 Light blue stain Fig. 1. The blue stain and decay on the cut
Blue stain end of the unbarked logs under the shady
EE Early decay condition.
1. Emulsion of PCP 5% -7-BHC 1%, 2. Emul-
sofF sion of nirit 1% -7-BHC 1%, 3. Emulsion
of PCP 2% -y-BHC 1%, 4. Water solution of
PMF-10 1%7-BHC 1%, 5. Untreated.
1. First investigation, after 76 days, II. Second
M investigation, after 152 days, III. Third
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investigation, after 219 days.
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3 Light blue stain .
Fig. 2. The blue stain and decay on the cut

Biue stain end of the unbarked logs under the shady

B Early decay and humid condition.

3 B Decay 1. Emulsion of PCP 5% -7-BHC 1%, 2. Emul-
sion of nirit 2% -y-BHC 1%, 3. Emulsion of
7-BHC 1% (only bark), 4. Na-PCP 5% water
solution (only cut end), 5. Untreated.

1. First investigation, after 98 days, II. Second
1 23 45 investigation, after 196 days, III. Third inves-
1 tigation, after 290 days.
Fig. 3. The blue stain and decay
on the cut end of the barked
) ! and the unbarked logs under
£ Light bive stain the shady-humid and sunlight-

Blue stain dry conditions.

1. Emulsion of PCP 5%-y-BHC

Early dec
BR Eorly decoy 0.5%, unbarked and shady, 2. Ditto,
B Decay barked and shady, 3. Ditto, unbark-

ed in sunlight, 4. Ditto, barked in
sunlight, 5. Untreated, unbarked and
shady, 6. Ditto, barked and shady,
7. Ditto, unbarked in sunlight,

8. Ditto, barked in sunlight.

I First investigation, after 92 days,

23A5678 12 34 56 78
—

T I I II. Second investigation, after 160
days, III. Third investigation, after
224 days.

100F 7 Light blue stain

Biue stain
B2 Eerly decay
sof HE Decay

123 123 123 123 123 123 123 123

l23 123 428
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A B

Fig. 4. The comparison of effectiveness between both conditions,
shady-humid and sunlight-dry.

1. Untreated, 2. Emulsion of Na-PCP 2% -»-BHC 0.5%, 3. Emulsion of PCP 2% -y-BHC 0.5%.
I. First investigation, after 50 days, II. Second investigation, after 94 days, III. Third
investigation, after 147 days, IV. Fourth investigation, after 191 days.

A. Under the shady-humid condition, B. Under the sunlight-dry condition.
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Table 1. The number of attacking insects on the logs treated with

chemicals in a shady and humid environment

Chemicals treated

Bark beetles

Ambrosia beetle and
other wood borers

per square meter

92 days 224 days

after treatment

92 days

224 days

after treatment

Emulsion of PCP 5% -BHC 0.5 %
Emulsion of nirit 2 %-7-BHC 0.5 %
Emulsion of PCP 2% -r-BHC 1%
Kerosene solution of PCP 2% .y-BHC 1%
Non-treatment

0 8.8
6] 1.5
0 0.3
0 0
102. 4 Uncountable|

17.8
19.9
0.4
3.7
74. 4

25.8
19.5
5.3
0
Uncountable

Note: 1. Bark beetles—White-spotted pine weevil,

yellow-spotted pine weevil, yellow-

spotted black pine weevil, Japanese pine engraver, minute pine bark beetle, etc.
2. Ambrosia beetle and other wood borers—Smaller alnus bark beetle, large
weevil, Japanese pine sawyer, rust pine borer, etc.

Table 2. The number of attacking insects on the logs treated with

chemicals in a shady and humid environment

Bark beetles

Ambrosia beetle and
other wood borers

per square meter

Chemicals treated

147 days 191 days

after treatment

147 days

191 days

after treatment

Emulsion of PCP 2%-7-BHC 0.5 %
Emulsion of Na-PCP 5% -v-BHC 0.5 %
Emulsion of PCP 2% -7y-BHC 1 %
Emulsion of TMTSA 0.5%-7v-BHC 1 %

Emulsion of coaltar creosote oil 17 % -PCP
1%-r-BHC 0.5 %

Non-treatment

2.9 0.8
0.7 1.1
0 0
5.3 1.3
0 ¢}
155. 2 160. 8

:

5.5
11.3
3.2
10.0

3.8

84. 4

1.9
5.9
0.6
7.5

0.8

89.0

Note: Same as note 1 and 2 in Table 1.
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