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NIzRER, AT (MR YR 0 B 50~ 150 em ¢
DHARIZIEE A EHHEIEL, HE b & R A
BUZEL oo, REOSEITFIFHBICEEINT

ST B, B ETHIMLEVTHALS, L
2o T, AIFOBL W FE AL 24 VIR S
TREHEZ LMD, Zﬂ?/?f’fﬁ«f“ (C. sequoiae) M *
ABELZ D W T, ﬁl? ﬁ{r"“(!?bw>2~3m®
BREEIC & 5 AR BRIz H 2 2 L%, 72
?#rﬁmmﬁﬁb i%mm@@@ﬁ%ﬁ%@
RTHhdo e 2EL TS,

C. sequ-

B6E v vHERRBOEMYIRRER

2 FHEERGR O BB R I2 O W THETEES (o
BB T b, R P —l, BEAKERE (v 2
ZRML RV P —
W, SAKREN L EHHNTH D ZEHHL P &N

77, 79, 171, 202, 203)

Twb o L, BRAKEA 2
NEEZTUHANGIBMA5F 3 ABHIBEIEE N,

T, Nm Ly 7wy

TEL hote, £72, KU F—WOEEIR, T4
7/@ itiﬁi%?%‘h(%)gl 151, 152, 173, 178)
Tif®%L“¥ﬁ%%&%%¢Té?bmﬁ
F?ﬁi’i’ﬁ’) H, BRETCEZORBEEENL, 7,
TV F — & RIFEORE 2 FHo3E #8075 58
AT 12, REOSERTFRFIC L > ToT 2 72
&, WA & Lz AN if’lﬁﬁﬂ# MET A&
R L T i b A, R 7RI
ER)E= P LI — (PVA) 5 4 v ERE
%‘J EelnL TEBDORE LB E, 8RR
R b2 EE2 A, &b, BRI
DWTLRETL 72,
B8 XEEFOBRHERE
(B& %) .

BEA46 - 47 £, PTHO—HMTr o>y § 55
B &z m~y 7oy 1 AFRE2FENBLH
THCTHBE24T- 72,

HRER T X IR TH D,

MR FE IR (L8R A copper oxide chloride 1,900ppm
(775 € kw7 KFIF 400 £ )

HHESAAD (& % 2+ > #0) copper 8-quinolinolate
800ppm (X / > N —7KFI#I 500 %)

< > 4 7% manganese ethylenebis
(dithiocarbamate) 1,900ppm (=>#7%4 > M
FRFNFH] 400 1)

7’0 B4 7H| polymeric zinc propyl enebis
(dithiocarbamate) 1,800ppm (7 > F 5 72— JKH]
#1400 %)

FT TR (3% 7) 3, 3-ethylenebis
(tetrahydro~4, 6-dimethy 1- 2H- 1, 3,
5-thiadiazine- 2-thione) 1,800 ppm (# =/¥—7k
FIF 600,15 )

BEEE F ) 7 = =V $5%) triphenyltin acetate
200ppm (2 ZZKFIH 1,000 )

FA 7 7R — b AFVHE dimethyl 4, 4" -0-
phenylenebis (3-thioallophanate) 1,400 ppm ( k
7" > MIKAIH] 500 )

~/ 2 VE] methyl 1-(butylcarbamoyl)-
benzimidazolecarbamate 500ppm (> L — | KHI
#11,000 %)

d-4 30 b =il O RS

EIEIERN OHCIRE L, RIEWOIRES Rz 8
sncuzpE™ s WLz, £, RO
LinRIERAER alkylphenol polyethylene glycole
ether, lignin sulfonic acid ether (48l 1)/ —)




#0.2mb/ LRIML 72,

EEODITWIEHLTIE, 6 AMA2» 510 B

T 2:EMBCREO M, &R £ L T 200me/m
Hlt, £z, 2FEWIEHLTIE, AT,
10 A4 £ ¢ 2 BRI cRH 11 |, 7 B % Tl 200 mb/
, 8 ALIREIZ 300me/m oA L 72,
AL 3 MR ENEIE:ETIT > 128, FA=v 2
FEEWICOWTHORBTCRIRES* L7, 17
B ORI 1 m T, 24F45W1336 RN,
7o, [RPEE L TEXB oo s B 4 48
TR IR 2 1T 72,

MEARHE T NI E L TE 2, E2FHITHL
TI1m E ) ma$50g, Fid (88%21%) 50,
WIEEEATK (WiFE 17.5%) 60 g, Hafbm®E (# )
£62%) 10g%, 72 1EER2EETICHL TR
1m0 hh§ 808, Mi%k70g, @Ml H K 70
g, WALIME10g %L 72, F 72, BURERO 2
DIZTAT Y opFle 1 m 7z 10 g R4 E
L, BRBEZFIRY) &RER (v 7E o=y r) 2
o TUT- 72,

N~12 AW ARZWOWRD, FEOTHIEEARER
R b EERIZS0 R 2FU, £ 28 LWL
DWTRFRE LT, FEDTHClELEIC
W, 7 2R T RN (RIS, e
et B RRRE A o X0 3 B A T
7z,

m?

0 I B ERDDO U,

10 1/3 L FnIEL 5w,

201/ 2BBENEDFIR,

31 2/3 U knIEIFIK,
FERDFELZIEIEH E > Eo R TRk 72,

Ono+ 1ni+ 2nz2+ 3ns

N

noe, N, Nz, na. FEFIEECO0, 1,2, 3o E AR, N &H
.

Tk, 2EEWOFIIEEIL, SEHORHER
EAFtL b o TiRL T,
BALHLX o) 58 He 2 > v T, Duncan 9 %
B HEEMED (Duncan’s multiple range test)mg)
k- THFAEETZEEZRE L 2,

72, WAROEEIZOWT, 20 TS
EHEERE, FL2FEWTCRESRIEL 2,

*  EMELCE (1R CREL 23
® % RAEFORR LB OF 2 BiFE) 1CRBIL 2%,

(REAFER)

. BEEIH OBLBR R I EER

1) 7a=vE &2 (EHI46FEEN)

B2ORICIART & 51T, W, HHREFOWX T
EhDHTHLCHEFHL TH20% DTARDHIEL, B
B 7 2= SR TLMLSRBLE, J okt
LT, HmEERILER], =278, #7977 V#,
~NIUHL, RV =R XTI RIFRREN S b
HTEL, FR7TeEir278, F47 75— 2F
NEIOTRE T LD - 72 (KRN, A),

LB, FIRIRE AL o TR, AR, e
B b )7z = vEiflo FROHARE, oKk~
THEEEFBRINE o 12,

2y vuy - Thwy LK 2 FAHE (B
47 FEFEN )

BI0EICRT LI, su=y, Th=evEbit
B TIHEEbOTHMLIERL 2, ZhickL T,
FHAEAFR & L RIWRE WD 572, L=
FT7HE, N7 TVE, RUF oKX TIEELD
TEE» - 72,

B, WEHRAERXMEE B LN a2, T
AL VIR = EAF L 2 XTlE, 6 BIZhET
FEHEDHT, FLBE2 BICLEEIRBOCHIEL 2,
AL ZDEERD b RV N —lIc L 2IELE2 L
nas,

529  BHEIEEK o = v SHIERLI B RS
— 7wV EEDOFHIZIOWTH

'S W s L
AR LAY 0.3 a 0
H OB A 2.0 b 17
- 27 H 0.3 a 0
7R 7H 0.5 c 0
FFUT H 0.3 a 0
BEEE b ) 7 = = 8B/ 0.9 d 0
FEF7 73— AFNLHE 0.3 a ¢ 0
~ L 0.2 a 0
LR — i 0.2 a 0
xF i 2.9 e 18

a) 3RBMIK T, f—HF 2L 2 PRI
Duncan ) ZHMEIZL 2 5 % HEHEI LI LT,




H30Fk  BHHER o= FHIEERLF IR R(2) 2. BEEAOKEND LLER

— =y - PH ey 1 AR VI35 B TRFBREN IR A8 & e AL AL 8 A1,
2EAWIE D ToRB— 2 ATHEIB LU DK, RSB LTS
1) 7a=vizonwToamEk - e FHENE O BRE T &, ST o RFICRITT
= MBIk > THIRL 2, B bckRant= v
* Gl 2 oW K SRR 0> 2 N T RS 0 TSR R K VI
o WL, 30 2F PHICELTHBLZATA F 7S
T TR AL 8 #1 2.3 a 2 FIEiET LT, BE, 25°C, A BMEE -, £l
v ¥ 37 Lz be o EEAL, 1% ) 900 BT 0 R OA i -
7' ek 7H 2.6 a Rk £ Bt
TT LT VR 21 a2 d 54 TRk 31, AR, I
FAT A= b AFILF 2.0 ab d AENZN1.5ppm DIREE CIHTFORF 258412
~ /v L.z bed kL 72olex LT, =>4 7/ E~/ 25
R F - 0.5 c 25ppm THIEL 72,
it i 5.9 e ‘
E2E vrRIEIER~OEBHORM
o 28 hEROER
2) THVIEOWTHRE (B %)
FEHI48~53 4, MITHO—HM T mwvEED
AR R &Y 1.3 e o=y - Phr<y 1 AKE2FEENOHELE
- v a7 H 0.9 FRRBECRFLAEARER TRBRET- 22,
7o i 7H 2.2 <> % 7#11,900 ppm (= > A 7% 4 & > MAKFIH
FT T H 1.0 4001%) WL Co En Al £ln 2 7,
FF TP R—FAFNE 1.5 PVA " (7—+ /=N N-300, C-500, GH-
~ /2L El 0.5
RV F — i 0.4 * R E=NT I3 - (polyvinyl alcohol) & =/
it i 5 9 W —fE, E=o o, BENTH, o, &k

R, LR L CEVREY S B,

a) 3B FHE, F—%F 2L 2 EEICE
Duncan N EEREICL 5% HEEN LI k£
T (A1),

HE-iISO—
100>‘ *
4 it
# 100
* &
£ %0 £
— — 50 ‘\
o Hm
® .
0 [N N & Y 0 1‘4\@\}“_. b &
01 051 510 50100 1000 01 051 510 50100 1000

EF o5 o0 # E (ppm)

54N v v BREENR O S R I F R DY KIS o B E o f R
—e SEIAERILHA, e BRI, o 2 A TR, e N 3L




177) 0.1% (1 g/t), RIGHTWD b AL o de, F 1L R b TR R L
574 vEER (RFor ) 1% (10nt 7.

/L), %B, WEHRERBICEIAD LN -2, &
RIRMEIRASH (FE) 2 —) 0.02% (0.2mE/8), WF X T, B 3 B I s o) A o) 4
GB, MEEME LT A-aRKV iz EPFBEIRIET 3 Kk L,

IR AR ALERAN 1,800ppm (7 75 By FRILT (2) &BE-11 (FEF149 FEFEH)

5001%) ##tR L 722, F32FN2) ITRTEIIZ, WNRETHL RFH
FEDIWICH L TIE6 AP» 510 Afa T L7223 LT, =>4 78+ PVA (N-300 % 72 1%

D12 AR CES5E, 1EKRE2EEBHIILT C-500), =>4 7HI+/%57 4 »EBHD % 6 0

125 AT A»5 10 ATl »ABR T 6 @ A X CIREREED 2 b TR, I
231 A AR R A Mg L2, 72, 230 F - 10 B IX CBATHORX) L 08 RFHL L,

[F’C‘ FEOITEICHLTIREFIE, 24EETICN —F, er A T7HECERERER, < 2 7HI+
(27T 10~ 11 [B180AF ¥ 2 BATHOR X 2 313 72, B PVA (GH-17), HE#EMEEILAB O & 6 MEHR T

wiiigong,zﬁiﬁ&é,7ﬁi?umo o)L CRBLL (K|, C),

ml/me, 8 ALLI&IE 300me/me & | 7z, LB, HEREEEEEIBD LN LD,
AE T 3 EREOEMETIT- 2, 1HBKOM| HMIEALSRF AR T2, 7 B bR, Lepse

FEFEOTWTIE1m, 2HEEWH T 2w T2k ELRBEIZHEIE T 2 WELE L 72,

W72, Zofho FiEIZE 1 HiicEL 5, (3) zEx-11 (REHN 50 F5H )

(B R) £32%KN3) WRTLHIE, HBETHL < RH

. PVAE/NS 7 ¢ Y EBBOFMIR Lzolx LT, =2 7%+ PVA - 6 @K T
1) FEOTW (BBFI6L4E5EN) =3 7H IR REER 11 BPAF R (BT

B FICRT LI, MEETHLIERL -0 ) CRIEEICRBRES Z D TE|RL, e
xR LT, =37+ PVA - 5 AR Clie FTHIA T 7 4 LB - 6 BEHEX T Mﬂ ¥
F7HEHRBERER - 9 AR (ETEAER) rLtOL#L 2y A THEIIRRERER - 6
ERIBBECBCRW L2, —H, = A2 7HEIFER 4@ﬁﬁ5t7>%7m+ﬂﬁ747@%ﬂ~4@
WRER, v A2 7HI+ 357 4 LEEFOE 5 H BRI TR0l L CRIm L 72,

AR T, eeBLCRERBLLE (RN, B), BB, EEREREICEFTD LN LD -,
uk, RIHREIEro22 %2 7F)+ PVA - 5 2. PVA LSS 74 L EBEDRMERE
A X & BATRORIX ¢ld, Mo Kic ~NTlE s R IEFISL IS AT» 72, = > 2 7HIBER I L
KE(TEEVYRIFTH - 12, TPVA (N-300) #0.05-0.1-0.2%, 7/%3

2) 1R 2 FEA 74 EFEHFI*0.1-0.5-1.0% Zh kL2,

(1) #BR-T1 (NBFIA8 4 FE M)

KRR 21T - 7= 1M T, % 3% = VEENESRIC T 22 v 2 7EIE A~
7z EHHL: FRCERG e TR AR 72, PVA &35 7 4 > BEZEF O BRINEFE(1)

NRET, BIRENL1) ITRT & — vy EEOFHIZOoOWTHRE—
7L,¢ﬁET@%Fh§bM$c _
BTy 5 72, FEEFBARX Tl ® B A w o A AR BT
¥ HEARETERRASHW, (i - A 7H I BB E R 5 0.7 a

L7 3RO (11 11T R % T 59, n PVA (N-300) 5 0.3 b

N -300 & C-500 [ KRIZFETH LD n NZ 74 v EIREH] 5 0.7 a

28 L CGH-17 ETiE, 62 Loy P R R % A 9 0.2 b

10% DREB - THRELTH %, o i o 1.3 .

AR ZofrER % = > & 7RI

EEmL ] a) 3 BBREK TR, F—IF &L 2 FH@MIZ1E Duncan 0 % EME L
**};@%ii%ﬁﬁ%ﬁﬂﬂw774 EB 5% EEENL L ER




$32F% v EHIENBRICON T 2 w2 2 7HERA~DOPVA /557 4 >

I8 5 #)  Tah SRe(2)

——7mey They 1 BARE2ELFIIOVTHOREB—

1) MBRI48EENE, 7 o= VicowTHRE

%W A wom R A B R
- r A 7 #H i B RS R 6 0.1 a
n PVA (N-300) 6 0 a
n n (C-500) 6 0 a
" " (GH-17) 6 0 a
®oVF — R R R SR 6 0 a
" " 11 0 a
yS) i) — 2.1 b
2) BBRI49EER, 7TH=VIconWTHRE
- v & 7 Al R MR E R 6 2.3 a
" PVA (N-300) 6 0.2 b
" " (C-500) 6 0.2 b
" " (GH-17) 6 1.7 ¢
" 77 4 AR 6 0.1 b
T M 4R AL 8 R R R S A 6 1.5 c
" " 10 0.7 d
X i — 3.3 e
3) MBS0 KM, 7 vV IZonwTHRE
v v & 7 Al R R A 6 4.5 a
N i 4 5.1 )
i PVA (N-300) 6 3.7 cd
" " 4 4.4 a e
" 57 4 EEA 6 4.1 c e
" " 4 5.0 b
" mORE MR E A 11 3.6 d
xt i e 6.0 f

a) 3RBEOFHME, FA—3F &L 2FHEMIZ @ Duncan » S EMEITL 5 5% FHEHI LV & &R,

BIBRITRT LI, HRETHEHLIERLZ
KR LT, =2 7HI+PVA - 0.1, 0.2% &0,
v>*7m+wﬁ74>@%ﬁL05,10%%m@
%6 EEAIX T, = >3 7H HRR RS -
Mg (BATHOIR) & [EFREE I R & F#
o7z, L L, =¥ 2 78+ PVA - 0.05% &, <
YATHE AT 7 4 L EFER - 0.1% T, v A
TR IRRIERAER O & 6 ARG Tlz L <

Lz,

kB, HEIEERHEICENED by -7,

3. PVAESIMLISEEDY Y R 7EIERDERE

RERIIIRRI B3 12175 72, = > % 7Hlo 3,800 -
1,900 - 1,300 + 950 + 750 ppm (= > 27 %4+ > M
JKATEY 200 - 400 « 600 « 800 - 1,000 ) »ifiic PVA
(N-300) 0.1% #, %72 >47%)1,900ppm, O
Iz x5 7 4 DEBERL % 2 EFNEENL 72,




BRE o PRI 5~ > % TREHAO PYA £ /57 7 ¢ A FMEIE
— a1 AR 2 EETIZD W TOREE—

B oW A w o om A EIEEC) B B %%#Ei&a)
< v % 7 Hl PVA (N-300) 0.05 6 3.6 ab
" " 0.1 6 2.6 c
I " 0.2 6 2.0 c
" 57 4 EER 0.1 6 4.0 a d
" " 0.5 6 2.7 c
" " 1.0 6 3.0 bc
" i R 1R A A 0.02 6 4.8 d
" n n 11 2.1 c
s} f — — — 6.0 e

a) 3RERKOFHE, B3 & L2 FER 1 (3 Duncan o $BAREIZ L 55% HEEIV T I LERT,

nk, ARECE, EHE6 A LW~ 8 A LA, EEFATML 2HA L) PVAZ2it-s77 4 »
15 ARG 3 | L 72, ERIZTRIML 2BENHFHRECRR/L 2,
EIMFIRT LI, WERTELHTHL CHE nH, WEEEREICEIRBO LML o,
Lo LT, >4 7% 3,800 ppm - 1,900 ppm BIE v T HIEE ~ QBRI
+PVA &= > & 7% 1,900 ppm+ 7 7 4 y@%ﬁu B O
D% 3 EEHIX L, =32 7H 1,900 ppm+ IR
BEAEH] - 11 aEGRIX (EATROEIX) & TR 53R | . 254 F&5attvrr7HBGRENDSE
FREED D - 72, = ¥ & 7HIBEROREIEHKS % 5 P FFIHHER(C & BIRTE
2O TGRS - 2y, R—IRE T RE > 2 7% 1,900 ppm OIEM I IERMEEAFI0.02%,

$3uF v SIEREAIR ISR T 2 = o & 7RI WS
—— 7 a1 ERE 2T TR

B oW oM R (ppm) woom A HoBlEE P

< v % 7 H 3,800 PVA (N-300) 3 0.4 a
" 1,900 I 3 1.0 ab
" 1,300 n 3 1.6 bec
" 950 I 3 1.9 cd
" 750 n 3 2.2 cd
n 1,900 2257 4 v HEH 3 0.3 a
" -~ 1,900 R R A A 3 2.4 d
" 950 " 3 3.5 e
] 1,900 n 10 0.5 a

1 % e — — 5.4 f

a) 3REBE N PHE, [F—8E % 4 L2 FEAEEIC (3 Duncan S BRI L 55% HEEN LI LERT,




PVA (N-300, C-500, GH-17) 0.1%, ’%5 7 4 »
BAER% 2 2 e NGINL 72, 3T /N5
i2E 5T, 254 F75 20 EFH50ema b 15 F0RImg
L, Mtk Zhe®Bod FIcBEEL -,
W~I5HMBTCERIMNDAS A F 7T 2 otz

D, SO ToORM EICERS Ly BHIERIRE
THEBFORFRE 21T - 72, B2, 25°C, 24 B4
#®iz, RFREFRELTH~N-,

FEB-(1) H{IBEIRT L5, EEN (=
YA THEIOA), WBERERRNSE X O PVA -
GH-17 MK ClE, 21 BRRICIE EHo BT 253 L
72, THUSEL T, PVA - N-300, PVA « C-500,
377 4 EFEROZHRME TR, 31 AL L BT
BRERFLEVD, FLBIERFL2CBE2) -
A

E-(2) HE3BEIRET LI IC, BRESERES
BRI ¢, B 10 B IC DB TF 2 %3E 1L,
0 HRIZIBII L AEDITHPRIEL 2, S L
T, PVA -N-300ME T, 30 H# % T3 383w
T, FEDKF - 45 BETIEA5 BRICIZITE A Y

DRF A5 Uik, BMEBETIH62 HiLIZ b %3
Ladrotz, 777 4 »EFBRNRIMK T¢I, 10 H#%
ECHRIFRT, RAROKERETIE 20 HIE, 45
MHBTECIEIOBBICHEELR, 254 F75 20
IR - 45° FRIE N, MEE R 12 N THE o T A
WMLweFzons,

2. HEESTFAANNL IR BEBEOTE
BERA9E, 7wy 1 AR 2 4 % Al v 4T
SRBiRERR (B28a01 - 2)(2) 2B
v A TR ERYEREEA, - 2 7H+PVA
(N-300), = > 2 7HI+,277 ¢~ E#EH 0 %6 [
BAFR DR ZHRL 2, HRETRIZERBE > b
AT, 6L 2, $HEELMML, MRoR
KEMZTIXH—2d - Tr0RICLEE 8
RHL72, 2FF 2088 FEROFERIZ Keppel )
@Hﬁ@(ft:i 272,
BESITRT & 512, MATEED PF 4 Hnsz
FEEOfIFE R, PVA, BEBERER O RN I

* 22 TEIOEHES.

B35% A THIFENIC PVA F 720335 7 4 L ESER & RN
LTHEAMGL AT A F 7oA Fo#Ealokag
— VHENRH O ERTFRYRBIC L 2 REQL)—

5 & W OF o %
BE R R omE Wi 10 H # 21 H # 31 H #
(7H158) (7 H25H)  (8H8H) (8HAIGH)
w2 R THE O A - - e+ e
© A THIHE R R A - - + H
" +PVA-N-300 — - - -
" + 7 +C-500 - - - et
" + 0 - GH-17 - - -~ ++
P T T g B - - - -
l 1L | L |
B m & (m) 6.0 147.2 8.3
e 31.4 33.5 30.8
KR (C) | Ty 26.2 28.3 26.3
K 21.9 22.3 21.7
HAF 50 4525,

ATA N 7T AEKFIZHRE,

a) —EEEF, +FHFES0% LT,

“++ 50~80%, -+ 80% LIk,




TV %084+ ‘%08~0S++ VT %0S TR+ LA — (®

CBUZES TG B
812 0702 G LT 8741 A W)
2762 1°62 812 €' 1e 0'12 Gr y (O) B
9°0¢ z°08 0°92 89z Lve =1k 4
0°6¢1 ¥°97 208 vgL 8 ¢ (uw) B M ¥y
* | | 11 ] _
A~ A~ — o~ - - (Rgk) .06
i e = — - SP EEE < ¥ L Lot 0
A+ +H+ A~ — ++ — - (=) 0
- - - - - (BLZE) .06
it ++ - - - . .5¥ 00€-N-VAd+ 7
- - — — - — (=) .0
+ -+ +H+ +4+ + ~— (EzE) 06
=+ - -+ -+ A~ S ¥ B F o ALk <
SRR = - -+ -~ — - (de3e) .0
(B6HS) (HegH L) (B8l L) (HS8ZH 9) (H8IH 9) (B8H9)
% 8 09 e # H o8 % 8 02 % 8 o1 HELG = = BN+
Yesd vex

ES 3% @ * BY ET &

e

—

— (O 7 P IR LR Y QM L o ——
BYHOWNROT v s d bevry 1Y 0

U2 Em < ¥ L £orn) Y VI TIMEM L ¥ <o 208



T, 277 4 YEBERENMX TE» -
7z, TRRERARGMK T, KE OB 304
W& co s (B2 - 18 H%) 1213 50r D 156
20~30 7/g BB L T 7228, KT o) R e [ %
DERT (Hef 38 - 28 Hi%) IDIH13 & A EF% “20_ 'jfif~ {100 %
BLTwahol, ZRIERLT, PVA, ] %
877 4 EAERMOWRMIE TR, HHEE f,o- 50
BTH100 v/ g, REOFEAERIC LA 10 °C H =
AﬁOWg&WLthD&’,ﬁEE&m ol ’ Ly P
75 & ﬁ?é%ﬂ@ﬁﬁﬁm@ﬁéa” 6007 Q
B (EH) TR, WREEEREN  Z \
KCltl~3% LaBaLarsts, 400 \
PVARMR T 6 ~10%, £7:/¥57 4 >~ ji\’“z,oo- \
BERIRINK T2 5 ~10% 58 L2 2 & 12 %
%2 g 3001
A0 0
3. PVA, 3571 EREHO &S %200-
LB ~ 100}
WEANS2 4, oy 1 MRS 2 FETH % ¥
B TR EATo 2, PVA (N-300) 0.1 2 6R208 7.2 7267807 84 8.

%, %77 4 Y IEER 1 % O KKERE
5 A4 ~10 A %, 1AM 6 [,
200~300mb/mt {Ai L 72, RERK o WiRE 12
1nr T, 324KNDYHAREREZ AT 72, 2o
DFEIELIEHCEL S,
PVA, 7774 »EFFOWX &b,
BT ) X SZITRRRE IS L < B
L7z (RmHe%5.6~6.3),
4.v>$7ﬁﬁﬁ«méﬁﬁmﬂmmmb%i
BFRFIRIEFTHE
v A THIZER I FREEINE 2w L, S 5 ICEE

Boow &

(%)

5N wvEEELRO CF A AN VBROBRE R
—o— i BE R A H I, —— PVA i,

e 25 7 4 v BB RNE,
______ P PV R iR, - BRI,
— EHIHA,

WECHERE N EAESERF2mil, <> 37
FIEE O MR, 0.1-0.5- 1 +5 -10+50ppm &
Lz, THUCIERMREAER0.02%, PVA (N-300)
0.1%, %774 v EFER 1% =2z h2ilkmL 7z,

510

BE6[X = FHIERSIHE o 5k b T 5%

—e— 2 » AT HID A,

50100
R S

e (R EVE R FIEIN, —o— PVA RN,

0
01
#Ho0 R E

SFICRITT = > 2 7RI~ ZFIRINAFNR IO

05 1
(ppm)

o 2N T 7 g B VR

“}f\




FEFRBMOFEIIELEHD 2 tRgETH b,

H56ISRT L 512, > 4 7RI AR
B2 I L 22354 & VIR (=2 2 780 2) o
Bl LITITFBE L BHEKAETH ), 10~50ppm T A&
WO FRFE25ELITHIEL 72,

AR FEAIOBIEREH

(HEaH %)

BEFIB2 4, ML —HM s o=yt 2513
WEIMMKRE2FEEH 2B CREB 21T 72,

= XA 7HI1,900ppm (= A7 FA £ > MAKH
F1400 ) 128 L CPVA (N-300) % 0.1% %L
T, DENEALAE, £ A0 dacsArL 2,

FEDOUHW:6~108, 6~9H, 6~8H, 6
~7H, 6H, 7~10H, 8~10H, 9~10AkL
U110 A,

TERE24EAEE  5~10H, 5~9H, 5~38
A, 6~7H, 5~6H, 54, 6~10A, 7~10
A, 8~10H, 9~10Ask0108,

Iz, v 7RI IEBEEE R (R
=) 0.02% FMLC, X220 Wit L Tize6 A
TH~10 AR, 2BERBTEH9E, 24
LTIE5 AT ~10 A L4, 2 @R cE 11 mEch
TOETEMR 2T 72, iRz 250, 2
FHEEE D, 7HETIR200m/m, 8 FLIFEIZ 300
mb/me & L7,

FEDHHIEDWTORBRTIERES Lih o1
7, 2HEEEHIZ O TR 3 EIRENELET
For, 1 RBXOMER 1 or T, 244112364
AT 72, ZoMo Bk E 1 Hickl 5,
(RERiER)

l. F2208

FITERIRT LI IZ, WX & 9~10H, 10 A,
6~7H, 6 HOEBAR TIREbHTHL ¢ EIF
L, 20955 6~7 A 2Tz 12~46% o
HRARIEL 72, el T, 6 ~10H, 6~ 9
AOWBAAK TRBERIRD b N Loz, 72,
9 EHCH X (1BATHARIK) £ 7~10H, 8 ~10 8o
TR X CIRBREE E2 b THRL, 6~ 8 Ak
FERTLWCRI{ L2, Liad->T, LhlrL6
~ 9 BICER 2 AT 2 UEHIH D,

hB, BREEFELOTHMLY - 2NEX &9
~10H, 104, 6 ADEHAX TR, Mok~
THE»EH 5 72,

2. |EFRE2FE4£Y

B8 FITRT L1, MEKE 7~10H, 8 ~10

HITER RO BATEEB] < v SEE R B (1)
——7 neyEEOITH
(2D TR Ef—

No® BRI SewEEEC ME G

1 6 ~10H 0 0
2 7 ~10 f 0.2 0
3 8 ~10 A 0.2 0
4 9 ~10 A 2.6 12
5 10 A 2.9 4
6 6 ~9 H 0 0
7 6 ~8 A 0.6 0
8 6 ~7H 2.5 0
9 6 A 2.9 12
10 9 ol #% A 0.1 0
11 x i 2.9 46

a)Nol~9=>%78+PVA, B 1 BT, Nol0 it
- A THI BREEER, 2 BRI,

H38K  FH BT < v SRR B R R (2)
——7 a1 \ERE2EER
oW ToR—

No.®! L % 5 4
1 5 ~10 A 2.2 a
2 6 ~10 A 2.5 ab
3 7 ~10 A 5.2 cd
4 8 ~ 10 H 5.8 c e
5 9 ~10 A8 6.1 c e
6 10 B 6.3 c e
7 5~ 9 A 1.6 a
8 5 ~8 A 1.7 a
9 5 ~7H 3.7 b f
10 5~6f 4.2 4 f
11 5 A 6.0 c e
12 11 [a] 8 A7 1.9 a
13 o i 6.6 e

a) Nol~1112=> % 7%+ PVA, H 1S ; Nol2 4
v A THEICIRBERER, 2 BB,

b) 3REE MG, F—F 26 Lo R EE I
Duncan ? S EMGEIZ L 55 % HEEI Sk BT,




A, 9~10A, 100 HOEMAFX TIEEHLHTHL <,
F5~6H, 5~7HAOMBARTLEL { FFH
L7z, hizxL<T, 5~10H, 6~10H, 5~9
R, 5~8 HOKZHARX CiF, 11 EEAAX (EITE
MX) EEBRECEREE»BEr-2, Ldt-T,
Bl ey 6~ 8 FICHAZHAMT 2 LBV D B,
B, HEEEXEICEZrBo bnth -7,

BOE ¥ ot W

KAFFIC & - T, AIWOBMRICIZ RV F —E, 15
RS, <2 7H], Tovir7HE, FT
TrHEl, FA77F— A FNEIB LE<, LA
DPEMTHD I LD hirot, &iier2T7HE
«/~w$ T, TERDHRER TS 2RV N~

HIEENEN L RSEIEL L,
bﬁl"zﬁ%%ﬁﬂﬁrﬁﬁﬁﬁﬁﬁﬁu,ﬁ
NF Wk X O OEA N TH S
T e 4 Y FIEBWTY, FUT Al
SR BLA Bigt)ox A & NTEN R E RS
ntnsd , Ly»L, £REBEICL-T, di‘)vF—ﬂi

EERFEMERILERRIE T A e v 2wy, L2
72 i«%ﬁzuxii%ﬁzé_tﬁfmbwf DT,
;n%ﬁﬂ@%ﬁ TOERETH B,

Ivory ﬁ?l/-/'7’(1‘f¢7‘:f] VE7T=ewvEF
—#HNsv2Y ) Brown needle disease *Kjﬂ%ﬁf\l%
Tld, <~/ 21L#E| (Benlate) " LEHTHY,
DWTFF 7 7 R b A FNVE (Topsin M),
TPN #l(Daconil) % & (°5° 4 v % »# (Difoltan
BOW) WA TH » 72hs, KRET L~/ 3 ILA|
EFF T T AR— P AT VENIEN BB ERL
72, Ei2, AXFIF (Cercospora sequoiae) O
%%tﬁﬁwF—ﬁﬁﬁiﬁ%ﬁﬂT%kﬁ,%ﬁ
N s oREBTII) TP, FTUTH], 7
TNLE, e A THEIB LN I LEIS R
F—iR RS BENLERBREERLE, 25
EElo ) bicld, REBRICLEME Lo %
nas,

FHEEROBRE D 2RI L 28 25, ARl
ElE = > A 7THEIE A~ T UHENC BN TR T
0 5t BT 5 A BLE L 22, Uhlig  0%ERC
L, REWHZ ) 0 BB & KB S I2RLERA©
BHEN, RUVF—HE 22 7HAINIKRE, F
V5 LElE = v 2 TENEE L 5 1,

¥ AW ETAXFFH AT ET L EEY

Bioko-THhL 2

RN BFR R 12 6 D BEIEATE TIE, Kk
wﬁ*° NFBEHTERICERERER Y RML T,
HAMB T L i e shr o7k, LaL,
$ﬁ%=$of,7/$7ﬂ$%EPVAitmN?
74 BRI ERINT S &, HARRE 12 BIciE
BLTLENLHRREIE LN, 2L, 5
DI L CTe v A2 7HIEEEIC T 7 4 Y EBEH
ROMLZL 0280 LR, IR E
N -7z,

2 A THIER N T 2 SR L BBEI O RIEE
22w Tld, PVAIZ0.1~0.2%, 77 4 >~ [H%E
FZ0.5~1%» % Thotz, £72, PVAE 72
13237 7 4 YEFR 2R BGAN = - 3 7HIEE
WO WD T, BATEC B & RH 0 Bk
#7185 721213, 3,800 . 1,900 ppm @ 2 7 1) BRI E
THEAT L Z g kb -7z, M E31,900ppm
DRETTEHTH D,

HHEFOPVAOTEMME % Iy 2 &, N-300 &
C-500 AENTwT GH-17 1445 » 72, N-300 & C-500
BRKREED 2 dMEIC L > THRELIZC Wiz
LT, GH-17 I mKEEN-HRT L Hwv 2 &
CkdeHEZbND,

B, wrATEIERIC AL BEER R RML 2
B, W, MWAROERTR L ENFEELEZ bR
SIERIZE L LD 2,

2 A TEEBICPVA, 57 4 YEEHR 2 RN
T 5 EMAHBOIEE AT s % 2B 2~ 72,
ZORER, InbLoMBFREENT L, FEHY
FA AN FEEAEMICh 2 ) 4 FICER L,
F e BB E O R TFRFEAMIET 2 2 &
hhrolz, BB, INL50BBERICE, REHE
IR FRIZ RS b L% b - 72,

A9 W i O TRBATEIA > kg
BEEE NS T 2R R I L g
TV F — i E 2 SRR 2RIl 2RV F—
%, 5 . EA)» 5 10 At T 2:BHER cich ¢
EThb, LL, BT~ 2 7HERICPVA
ERMUTESR L2 A, 520 WL C©
6 At~ 9 Aaic 1 » AR cit4m|, F722
FEWICHL T 6 APa)~ 8 Az 1 » ARG
TEF 3 HECH L CHEa SRS E»E LN

BTE MEBBEER

AT, = FHER O BRI iR - B
BG4 5 e+ B HIY T, F& L OHER




B EIC BT 95 RTF2]RENRE, &<
VOB IR, FIRRH O & REREE B L R
DFHNFRRIZ 2 TT » R EBFHER 2~/ 22
TRHINHIZOWTETDOEZL2NZ 5,
B1ETHE, RRWOSA & WERIEEL, (EROB
HErEFHFORBE/RRICL > T Enk, KK
WEHIFH LoREIC iZ, = VHEOF &
m%b@kuxot%_kﬁ%ﬁﬁ%,h%ﬂﬁ%
T APEIICRIEL CLRTHE , 2o
SR, SN SPEEERTIE T MR ARR, 2
KREEL bl VHEOEHRVO W TIREE»H
DATbN D, KFOWETHA L, LrL,
EHIIEOETLERET o= v W CBITERFO
FERIERL, LRE - BIREToWBTolE
L WTw 0T, AFEFSHTLRHMWICEREY
HEELEZLND,
ThwvEsa=OPWERERICRLNATED,
WK TEEED S v, ThEERBRoORR»
LM L% L i, mEEE L 3EEL oKD
HER > R(BBLAVWLEHTH D,
32, 38, 41, 44 123)
it,$rmﬁ$;7Uﬁ LT YT
70, 89, 147, 207)
iU%T%Uﬁ mw<o#@Df
FEL THEHRE N, ERMICLEE L YEOR
co 2, HHEN LD, ZHLHEEA~NEA
ﬁ@bir@&%%%ffwé:tf%éoT&b
B, T7NAHEA Y PIZT A ) AARENSEAS
Nh72o7s=w, Fleb—T 0740202
MR LEBAI N TR, BRI
TU ARV BMLIBENG, 48, bHPETY,
REBEMICHEE - SNz A b e -T2,
VAR, T AN g, TUT IV
47, 65, 86, 134,
gogt“mﬁ}\ﬁ#'i%ﬁzt R ENLWHH B
L HEE VO TN TR & TR S B v
f,v&%l@ﬁE%%ATé BAITIE, Hb L
& T OBIFED RBE IS H T e & ME T 5 BB

RSN A

Eioh

NN

H5,
BoBmTI}, CNETIREALHENLA T L L
AEOZ - ZoEBEEE L0 Lz, KfS

ERTF-OFEIFRHIRIE23~35C, FLWZInEEM
B3 23~30C TH D, WTRLLLHETHE I L
PHEBEEING, BIRL2Z X5, RFRHLIEOM
B, FsETIRE E LB G o RN
BELTWEH, 0L ZABEOEEIABOE
BRI T L0 EDDBEIIE - Tnd EHZ L
na,

Cercospora BT 2N % (I3 Lo 4t

BFRa BT b 555, KE LEIN TR <
DIEFEFETEIT- % £ - 72 CBRE T, R
DRKELEEICE > TWd, KENE®ICET 2
%%%muowfg,%%iomﬁiﬁﬁégnf
WwWa, HR-EE O, REoWZ ) 2> S

i3 < B, ﬁ\,mﬁtfﬁﬁvmmL1m¥¢%&
AN it,ﬂ% u =V ATIMA V-8
FEREEM b, BROIBE LS L TEMIC

FENECE U 5 &M T olTFE2ERE SR, L
L, WEE LIEI» L D EETH Y, FEXR
TRE A R AR b LT v,

KR ERT 255 E TS, £ L2ESICTR
BELHEEBRLLHEREEIE BN, EE
ARG L 2 EIATFREEEE S ENLB) TH D,

NG DI HELRE P e 74 BEAT - Lo P
Kz bic, AKEOWE ) B A #2102, ~
P A7 2HRELTY I 07 97 THEY, 77
v 754 F7N— (BL-B) #9647 086 BT,
20C, 5 ARIEET 2, &b, ok icL T

LlEHE N TR LUBOBMERE T 5,

AL 2R TR D BE LB BL-
B#NITOBE TH Y, Mo tkrtE- TLr%
iR S v, KRkl THREY 2
Tk, FREENARELICERT AN IV T 9 TT
~MPVIMEES S EHEHONT 2H 22010130
BTk D,

&, EEHboSEIR,

P a—A

[

LA RETHET AL
LEETH S, KE IS oREEOEM T, 15~
30C DEE TR A RS bk & idvi, Y
FA AT L pHE (2037 F 78 EREH
F, 20C THRLERBEA S o7, 2, HbHHL

HTFHER 217> T, BTREEY» S B EER
THLZELMUETHD,
K5 BT TR BAT T o Bz > w T,

2 E DRI E TR S Lz,

(1) MaTREoHEEEIZ 2T
RONT (HrERT - WlaT) Biic>w T,
@ Fusarium solani{Mart.)App. etlxv'r. (F. discolor
sulphureum, ¥ 7’4 THLIEIRE )
zlzlzg'r)zde Pers. ex Gray(T. lL‘g7ZzloJum Pers. ex }%aol)“z)

, Pyricularia oryzae B LU Leach Y
ATz 28 TR 4 & BT R e B IR AT T i
EZNTHETTHESE N H,Q Alternaria
bragﬁsﬁcae( Sche.)Wiltwvar.dauci( = > ¥ > & Fhi5
®) , A solani (Ell. et Mar.)Sar. (}= MHHUR
Wi S b7 ol )

, Trichoderma

A. tomato




(Cooke) Weber ( k= EIEHE)"
cucurbitarum (Berk et Rav.) Thax. (=¥ F7 &>
v
de Haan( Cochliobolus miyabeanus(S.Ito et Kl;(l):ibg%})rashi)
Drechsler ex Dastur, 4 # & % HERIHE) e
YIRS % ISR AT LS IET- 2T S L W,
®Scle7‘otzma fructigena (Persoon) Schroter ()
L t@méf‘fﬁ) NEHIEHETTL
#@?#%ﬁéﬂ&wﬁwéﬁﬁkhfw&oﬁﬁ
EERIETT TR L RO BT 2R E LTI
SRR AN B LIRS 2 5 TP T 50T,
OORMKEHEEFT 2WEEZ HILD,

(2) BTFERCHEMZLOEBRSIZODOT—
BL- B #AT BT ¢, A% TR L5 ot (100
uW/enr ) &AL T, b BT IR
726

(3) BFERIEAD LN WEBIZ D T—
% ¢ o HRKE 2 W THRTF RIS AR & 6o BRI
HEA L T B, FEBEUTOERENS,
5&5%%§ﬁt;of%&ﬁ%ﬁéna%#%w

. BHOBAEL, fEMLO S 5N
{3 310~350 mm @iﬁﬁ;g)ﬂ%ﬂ% BICEHEMTH - g{:)o
Pyricularia oryzae & Trichoderma viride
BEEN D A T CHEBRLIRTFERCANT
HorErH|EZNTWDE, Lirl, ABORFEK

IRFAEEE L b o, BRI EELHET

5 THEBER ST BT TR 2T
ﬁ*‘%iVﬂZL Fehs, JeosE S £ L 2 ) BATERR £ K
CL7h§hid, BTERIBTRETH 2, bmih
v, BB, REBTAEORFMEICA E LK
EF MM L0 ThH ), SBECTEOMEICE -
TEHABERE T 2 LE»H 5,

(4) BTEROREHIZONT eIl i
Bld, #H 2 fHIT%48~96 BEE YT IC L > TB L
pLHERE N, Lid T, BoERr (W
) rBTFERE 3EECERYD 5,

(5) TR - %‘iﬁ@?ﬁ?ﬁi@%ﬂl‘%ﬁ&
EF o8I D W» ’C“Alternana tomato
RN RS A it )
B A ES 2 T, SRR EE U0 R
L 5 THETFHERPBEREINLILOD, TN
2B AR o B ik R R o FAIGIZ
roTHEZNS, —A, @ﬁg?ﬁ%Tf‘ﬁ@?bfﬁﬁ
WE N2 Pyricularia oryzae 1213 Z o [HEAREH
HER b T, I TR AT L
STREINS, REOHA, 5T (BL-B

, Choanephora

B LU Helminthosporium oryzae Breda

50
Helminthosporium oryzae

BIAT) BB T LI ERE NG wDT, HEF
Wit B By BE 1336 A5 20 I AL i3 AT L v 2 & 13 B
LhThb, DEL, EBHTCHETFME S
RS R T 5 X, EKRS L 2Bec
g »E b TAh LT, HERFE
WOBEMELECEdBIcE->THESNSLZ L
BhweEz b b, ob, HEERELLZEARC
IR IS S EFRE ML TE SIS LT
PIEREND T, KL 2SA L D EERE T T
EHOBPT IR E N0, DERT RO R
YA L - TIREEN 72D TH B ERIEE T

ER A
9, 10, 11, 19, 20, 22, 80,
Mo % { @ Cercospora JBH

84, 108, 141, 160, 166, 188, 208, 226)

Ty, X (BRECLE
IE AT okl TRk FEy 2 L WiE
ENTVwa, UL, FRLDITEA YIRS
WEICE T, KFRCBT L) LB E2 S
FrL TR Tw ey,

K%@%iﬁ%%&uﬁ?é%uﬂmﬁé%ﬁ
rWET oA ) ERICETIZNEXILT S
b EBERL p O MEREMTREE ) NERR
BLAFCHh-2Y, WIEREBELHTART
hHoto, T, BWEOEEOMEIE (23~30C) &
DI 20C BRIz 1k L T 7z, IR
B BT Seg A Iz o w THMNTY, £
BRI Z S OREICET &ML 32N BY
O/C\ﬂto

Klebs li%ﬁ@ﬁi(ﬁkﬁik L ChHFEE & HEREnHE
fBIZH>WTEHL T, REEHFH L ZZINEINEL -
7 A IR L, EEHHIC ML KT S b
DPNREREICRT 5 Lk XT3, KREOLA

LINEEIET 5,

BB, HREHILOVTOERKEICETNT
REORITF IR T 5 ARG % Al L 72, A3
HWETHBRFEEER S » 74 TEAIT - Ly HEE
FEEWIZ I R 7 2 - 72 hY, AL AR 5 b A R
MWL THERHTH D,

t%@*i@%%&uu,%u%m%%%ﬁtm
MTELW, LaL, BET RN EEL ED L
5L£AT%W?u%&§hf#otmf,%m%
KRB BT RENRELRIZL T2 Z
& liﬂﬁltgoz)ﬁ Thd,

B IMEHIS2E, FhECREI L &R
Cercospora }Efﬁ@ SHEBRTFEERCEYS T 5 /%
Wrx boihy, FFEICHAEL TS L BRER £
BHHTOLY D$mn_xof,v/ﬂ%mrﬁw




HFRRICRITTHROBEZEbH TREVWI LA
bhroiz, 72, Bk LAk 9i2% < ? Cercospora
E%@@¥%&ﬁﬁmi01%§§hé’tﬁ
MrhmicciEbrrmbntnsd, %%
Cercospora JBH I DWW T, NMFHAIC 3“‘5‘7‘57)
MEEFMICRE L A BEND B,

AMoOBHEE LT}, B2 BRrEcEs
L F oo BB 2 B4 IC 51T 228, ZHUEH
Z 5 wftHemIc R AEES T 1M
LN EHORTE2HEILDICENMTHE-2, B
ZOWEME E 2 3RT AT 2 L HkD,
BFEREREL ZTRRELH L, Thbb,
Kilpatrick & Johnson0)84) LR L 72 11$§Q>Cercospora
JBH, C.sequoiace B LU C. zezbmna 13 SRR

el Rz T, Fi Nagel AL 72 6 fE
0)) Cercospora J&TH, Ckzkuchu , C.plantanifolia

B & U C. sequoiae iﬁ—v\ﬁzﬂ@% 2R L TITHS
RE/TW 5,

REFFECRFE L 2 ARM OB EiC BT 595 T
BRER, DENENLREER>EEL LN,
Ot TH 5, QEEBHE»E -, O%H»
o R N s HHE» S, OB LNLIRTIE
Ryt —ch ), LIFEFL, EEIARTHL» %
RN % R T,

AT & o THH ISR S e ERF 2 AW
T, BKWETRBFREFICOCTHER (2% -
AR, HRERE ($43E B 1~ 36, H5E.
5180, EHORWHME (B6FE - H1 - 3H)
HEELDERET) S EDTER, i, 74
UCREENOH & AFEOH % T 2554, Akic &
S T EICRTF2IEREETCENEL LEL,
F 7 %gﬁ@?%)ﬁ\ﬂ HRERBR AT - TRBME £ I
wmLre o,

FAETE, B LOEREAoERTER
CERHIER IR 21T - 2R B~ 7, B
S5 & OBIFRIC O T, SERTFRIBIT O BE,
WSS b5 & OHERRRGI & 72, E ORER, TR
LR R SITE, 7 0 8, BTFH15X10%/mb
DB FETFELC, 2 ARERZ RO O #HY
Thbd,

O, ToEMEICL - T, 3B3FH= Y ORE
R B R S L, EHINEZ L,
Fl—HHE T L W & > TP ELT 2 L0 f
HBIETHE, TNHTIHE, WML TELRED L
P 5, Lied - T, BEMoBSEHE £ iy
LA, B—HHo Lok >» TS 15~

EThb,

>V EOBEORRICERT 53R, 14£EWT
BETFHE SnCedE RBIoRE (HEE)
HEL, INLOWEBEIBHEICL - TRE B, &K
EEF SR ELTVWLDL b, 2EATTCIE

L DIFECIIARIEDE U 2 2%, WMAEED L E L
L0y 5, —F, OB ICARNFE
IRRE L A 5 &, THELMAEEIAIEIC TR
WLCERT s @S-, L, SEBBEL
RATEIZOWTATL, BB L - TR ED
RBOLNT, LidoT, 1« 2FEEH CRFRE
PELVEHEE LT, NS TIRFE . U4
HEEMFELTWLI DA bFE2EBTER
y

ﬁ% T AR R 3B RAI L2, THY
FERIC22bLTIL CREEo b, TR -
2 TSI A (T 3EED BT IENE
s bo, MAEEBIC»2 b S THEL T
%mémf%éocikfﬁﬁvvm@%ﬁm@t
Critchfield & Little 12k 2= VB0 HEHKR
EEMEBL TAL, FOfEE, Strobus HHE D % <
BB TH B2 &, Pinus #JE TI3 Ternatae Hid
i fEIE T, Australes, Ponderosae HEffionfit
AR IAEAIEY, OB THhEZE, 72
Sylvestres, Oocarpae BHIICET 2L DT T 1
LIMEUBIZST LN YP»EREN
%,

Fh Y ORI T 2 B R B S 1
bAE TR, * 28 - WA OEEIC BV T
<~ VHEEEY, BT 2854, K E e
PEATLEICEE IS, I Mo, &ffo
—ERCIELE R EN T T IV EEUY, TT
AR RE L T HITIIEN, &ML w0
PR TH S S, Mo, by EIEED
W7 =Y, 7=vBL0)avXxav=vk
v, 1« 2HEED AR B % MK L 2l
N7 siw, —%, BHMTEENRIFTH LT —
gy, ATy iawyiRMEIEEA, 1 -
2HEEHCLIEMIBE S RTZEERENS, &b,
S UF =T TR, REREOLHIET VT IV D
&m%%%L,ﬁbntzﬁvvlvv%ﬁﬁML
AT
b HE O Z A HIRE, SBEL 2 6 WikkE 7 B
ICHERE L 22 Y, BHRIC & AR BEUERR T o2 & A EAY
ki mbnﬁﬁonoit,ﬁﬁ%anﬁk

Ut/@@%ﬁmr@i%ﬁ#mt N




RHGA L 2B e Ao RmEMEZ R L2, Ly
T, INETORBFERICIE2 2%, BitkE omEME
DEFZ G EBT LW,

S BT, AFHMICEBNICEET 5wk %
BeHWT, KB - ZoERIEE £ H ek
REd~r, £7, i%mﬂﬂhﬁw T, WEL
TOFERFERIL 12 ALIERENL Ak - Th &
T L AERD LNT, HGHETFH» LB L 720
FIRRECRIE IR B RICIER L, F X liopE
- ko LEr ol T 2T s s ldcx ke
LensT, FEESERTORE T &
u$ﬁ%t€&enéo

fBE - FH 3, AR ER cHEAOR olis
THEHEL 2, AFETL, REHS IR
D LERTHMRN, FAKELCRRESEON
FHEHEND Z &2 b, RELIRED CMET 5
Z & %ﬁﬁ%; L7z,

ﬁ% u W CEMIC L E I3 RmL-
WK, BEDNBRIMHEL5~6 ACRHLEDY
WHDMWAT L2 D F 52 & 2B 22, ZHIZARRF
THRERD &, AEZERICER L THE L, BFRF
BORBEL LD EEZ LS, Z0LS5 KER
PR NICEIR L CE 3 2012, Cercospora
BHEIC L 2HECH TR s Ty v,

W ZIRH Glomerella cinglata(Stonem.) Spauld.
etMMmkb%ﬁ@éﬁﬁ%WWuaL% BT
6;tm”ﬁﬁ Li@f%wfmr DnT
T Liof%ﬁf%ﬁ@tA%ﬁ_ow
TREL RSN T2, REFH I BRE L
FRLEROE K EFL X, 20T

CLWHEL TS, LoL, KB~ vER

CHEBICEELTW R L 0T, BRI LB
AR SN, 2L T 2oB7ER, BB EEtn
DFER, KiED 72z mkmﬁbLELfgmk%
ANns,

RE OGN, HESFH, 5%, Soks X on
Nz &izk- T, %ﬁl%‘)ﬁaﬁ@ JBIEERE L,
DA ERTFIR, RS

S,

Cercospora musae

TE IR L 2BAICERE NS,

RE AT OREL COMBIC RITT I i
RN s, \i%ﬁ%i&mr%%wﬁtf
BT, B RIcBIT 2 E R (BL-B &Y%

T) bi'ﬁlﬁéfé NG T ERFRIERE i -
2o T B, WELBIREBICEC THRERL 25
&, MmOBEOBRET CRTFIHRENL, Zos

=y

Lk, BB TERT CREBRERL - TH

D, BCEBE2ZRWHO LERICIF»ERES L
BILERTEELLND, —F, T TIZHETFHH
PAERENLHELERL 254010, BEATTL
JERRIT & RIRBRE R S0 F»BRE e, i
LTHERTIE, SATHERER CHRERC BT
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Fundamental Studies on Control of the Needle Blight in Pines Caused by

Cercospora pini-densiflorae Hori et Nambu
Yasuo SUTO
Summary

Cercospora needle blight in pines has been well known as the most important disease among
pine trees of forest nurseries in Japan. Reported in Africa, Asia and South America also, it is
now known as a dangerous international forest-tree disease.

Up to the present, few studies have been conducted on the disease, and many fundamental
problems on control of the disease remain to be solved.

In this paper studies on the disease are as follows: Distribution of the disease and loss caused
by the disease, physiological characters of the causal fungus, sporulation of the fungus on culture
media, relative susceptibility of the pine species to the fungus, some ecological characters of the

fungus and fungicidal control of the disease in nurseries.

1. Distribution of Cercospora needle blight in pines and its loss

In 1917, Nambu reported that Cercospora pini-densiflorae Hori et Nambu was the causal fungus
of needle blight in pines in Japan. Since then, no information concerning the outbreak of the
disease has been available and it was generally believed to be a minor disease of pines which
occurred sporadically in limited parts of Kyushu Island.

Since World War II. the fungus has caused a great loss to Pinus densiflora and P. thunbergii
in forest nurseries. The disease has spread not only to the southwestern part of Japan (Kyushuy,
Shikoku and Ryzlkyu Islands), but also to Honshu, the main island (Shimane, Okayama, Nara, Mie,
Shizuoka and Kanagawa).

As for P. densiflora and P. thunbergii, usually only 1- and 2-year-old seedlings are
affected by the disease. On the other hand, P. pinaster, P. halepensis, P. luchuensis and P.
radiata in nurseries and young plantations are attacked by the disease.

In Shimane Prefecture, the disease has spread to coastal areas and Oki Islands and affected
seedlings of P. thunbergii, becoming a major obstacle to the production of pine seedlings.

In Taiwan (Formosa), the disease on the seedlings of P. massoniana and P. luchuensis was
first reported in 1927, and at present it has spread widely over Africa (Tanzania, Zambia and
Rhodesia), AsiaL (India, Malaysia, Philippines and Vietnam) and South America (Brazil). In
Africa and India, young trees of P. radiata introduced from the United States were severely

infected or killed by the fungus.

2. Physiological characters of Cercospora pini-densiflorae

1) Conidial germination

Conidia began to germinate in 4 hours, and almost all of conidia germinated after 8 hours in
water drops, at 25°C.  Conidia germinated at temperatures ranging from 13°C to 38°C with the
optimum 25~35°C, and relative humidity above 97.5% with the optimum 100% r. h. Germination
was not influenced by pH values ranging from 4 to 9, but under pH 3 it was suppressed.

2) Mycelial growth

Among seven different kinds of culture media the fungus grew best on Saito’s soy agar and

mycelial colony grew at temperatures ranging from 10°C to 35°C with the optimum 23~30°C.




The optimum pH value was around pH 5,

3) Effect of nutritive elements on mycelial growth

Among the carbon sources tested, maltose was the best, and p-glucose, D-mannose, D-galactose,
p-fructose, D-xylose, lactose and sucrose were favorable to mycelial growth. As for the nitrogen
sources tested, (NH4)»SO4, NH.Cl, (NH4).HPOQ,, L-asparatic acid, L-glutamic acid, glycine,
pL-alanine, pL-valine and L-tyrosine were favorable. Mycelia grew well when both MgSO,-7H.0 and
K:HPO, were added. Its growth was also accelerated by MnSO4-4H,0. Vitamines did not seem to

be essential for the growth of the fungus.

3. Sporulation of Cercospora pini-densiflorae on culture media

It is well known that C. pini-densiflorae dose not usually produce conidia on artificial media.
Therefor it has been very difficult to obtain conidia of the fungus through the studies on conidial
germination tests, artificial inoculations, screening-tests for detecting preventive fungicides and so
on. The writer developed a new method of conidial production, i. e. the irradiation of near-
ultraviolet light to the fungus on agar media.

As culture medium, potato-sucrose agar (PSA) in Petri-dish was used. The agar plates were
inoculated with the suspension of homogenized mycelial fragments. Dish covers were removed, and
dishes were coverd with saran wrap. Then the dishes were kept under a Black Light fluorescent
lamp (National, FL20S BL-B) 15~25cm away from the lamp. After applying the above method, the
suspension of the conidia produced on PSA was used as the inoculum for the following culture.

1) Effect of light on sporulation

The best result of sporulation was obtained under the continuous irradiation of light. The
culture exposed to light after being placed in the dark, placed in the dark after being exposed
to light or exposed to light and placed in the dark alternately, was unfavorable for sporulation. No
conidia was produced under diffused light in the laboratory or in a dark environment.

Conidial production occurred 48 hours after conidial suspension of the fungus inoculated. Then
sporulation became frequent and peaked between 84 and 120 hours. Conidia were produced terminally
on conidiophores that came directly from hyphae growing on the surface of agar media. Conidia
produced on media were longer and more septated than the ones produced on the infected needles.

Conidia were most abundantly produced when exposed to high light with an intensity of
1004W/cm®.  Little difference in the number of conidia produced was recognized between light
intensity of 14 and 46xW/cm?

In order to examine an effective level of wavelength for sporulation induction, the fungus was
cultured under various fluorescent lamps. Conidia were produced under lamps emitting
near-ultraviolet light, namely white-, BL-B, lihgt-trap and blue-fluorescent lamp. When the
fungus was exposed to light transmitted by various Toshiba glass filters, sporulation was favored
only light somewhere between 310 and 350nm. Saran wrap used to cover dish sufficiently
transmitted ultraviolet light, and abundant conidia were produced. Ultraviolet light was transmitted
slightly by glass cover and plastic cover, and these materials were unfavorable for sporulation.

The fungus was exposed to light for various periods during the 5-day inoculation. The
conidial production was most responsive to light about 48~96 hours after conidia were inoculated.

The sporulation process of the fungus was divided into two phases: the conidiophore formation
and the conidium production. The conidiophore formation depended greatly on light irradiation.
Under the continuous darkness, the aerial hyphae were produbed.. The conidium production
proceeded normally under continuous irradiation, but was repressed under darkness. When the

mycelial colony, which formed conidiophores under irradiation of light, was transferred to




darkness, the conidium production proceeded slowly and a few conidia were produced.

2) Effect of culturing conditon on sporulation

Potato-sucrose agar and potato-glucose agar were the best cultures for sporulation. Conidia
were produced at temperatures ranging from 15°C to 30°C, and greatest amount of conidia was
produced at 20°C, five: days after the inoculation. The optimum pH value for sporulation was around
pH 5~6.

3) Effect of nutritive elements on sporulation

The suitable nutritional condition of sporulation differed greatly from that of mycelial
growth. Conidia were abundantly produced in the medium containing sucrose ranging from 2 to
80g/¢ as carbon. The best sporulation occurred on the medium containing KNOs;, NaNOs,
Ca (NOs)z2 * 4H:0, (NH4)2HPO, or C:04 (NHy), in nitrogen sources. All the amino acides tested
were not good sources for sporulation. In addition to inorganic salts and heavy metals, K,HPO,
and FeSO, + 7H20 promoted the sporulation of the fungus. As for four vitamines tested on
sporulation no effect was observed. The formulae of the soynthetic medium suitable for sporulation
was as follows: Sucrose 20g, NaNOs 2g, K.HPO, lg, FeSOs- 7H:0 0.1g, agar-agar 20g, distilled
water 1£.. This synthetic medium, however, did not produce as abundant conidia as PSA.

4) Sporulation of several isolates of the fungus

Conidial production differed considerably in the 26 isolates tested. This difference was not
related to the host, locality, source and isolation date of isolates. Among them, 19 isolates
produced over 10*/cm® conidia on PSA. Accordingly, these isolates will be used for various

experiments on the fungus.

4. Pathogenicity of Cercospora pini-densiflorae

1) Inoculation method with the fungus

1- and 2-year-old seedlings of P. thunbergii and 1—yf:ar—old seedlings of P. elliottii were
infected more severely in higher concentration of conidial suspension than in lower concentration.
1- and 2-year-old seedlings of P. radiata were severely infected, while 2-year-old seedlings of
P. elliottii were slightly infected in any concentration.

By the inoculations in mid-July and -August, 1- and 2-year-old seedlings of P thunbergii and
E radiata were severely infected.

The satisfactory results were obtained by the following inoculation procedure : Seedlings were
sprayed from July to August with a conidial suspension concentration of 15X 10*/m¢ and then kept
under moist conditions for two days.

2) Inoculations with the fungus on various pine species in different seedling ages

According to the field observation, the degree of infection was different by pine species and
seedling ages. These differences, however, have not been sufficiently proved by artificial
inoculation experiments, In artificial inoculations, conidial suspension of the fungus produced on
culture media was sprayed on seedlings of 33 pine species.

Among the species of Pinus tested, there was a significant difference on the grade of
infection. Accordiﬁg to the age and species, relative susceptibilities were divided into following
three types:

Type I . 1-, 2- and 3 ~ 5-year-old seedl ings heavily infected.

The species belonging to this type are as follows: P. aristata, P. canariensis, P. pinea,
P. pinaster, P. halepensis and P. radiata. ‘

Type II: . Both 1- and 2-year-old seedlings heavily or moderately infected, but 3~b-year-old

seedlings slightly infected or not infected ot all. The species belonging to this type are as




follows: P. strobus, P. nigra, P. sylvestris, P. densiflora, P. thunbergii, P. luchuensis,
P. insularis, P. ponderosa, P. jeffrey, P. pseudostrobus, P. sabiniana, P. banksiana,
P. attenuata, P. muricata, P. patula and P. oocarpa.

Type Mt 1-year-old seedlings moderately or slightly infected, 2-year-old seedlings slightly
infected and 3—~5-year-old seedlings slightly infected or not infected at all. The species belonging
to type are as follows: P. koraiensis, P. pumila, P. griffithii, P. parviflora, P. edulis,

P. palustris, P. taeda, P. rigide and P. ellioitii.

It has been known that C. pini-densiflorae infected only Pinus species under natural
conditions. By artificial inoculations it was clear seen that the fungus was pathogenic not only to
Pinus species but also to some species of Abies, Picea, La7rix, Cedrus and Pseaudotsuga. In this
experiment, 1-, 2- and 3-year-old seedlings of Larix leptolepis, Cedrus deodara and Pseaudotsuga
menziesii were slightly infected by the fungus.

When seedlings were inoculated from June to August, the first symptom occured 13~60 days
after inoculations. Incubation periods in more heavily infected species were shorter than those of
slightly infected ones.

Cotyledons and primary leaves of l-year-old seedlings were more heavily infected than needles
(secondary leaves). In the cases of 2- and 3-year-old seedlings, the previous year’s needles were
more heavily infected than the current’s needles.

3) Inoculation with various isolates of C. pini-densiflorae

Six stems isolated on different localities in Japan were used for the inoculation. Among the
isolates of the fungus tested, there was no remarkably difference on the virulence of pathogenicity
to seedlings of six pine species and Larix leptolepis. Besides, physiological races were not

recognized on the fungus.

5. Some ecological characters of Cercospora pini-densiflorae

1) Overwintering of the fungus

It has been reported that C. pini-densiflorae overwinters commonly as mycelial masses or
immature stromata in the tissue of diseased needles, and produces new conidia as early as in
mid-April in Kyushu district. In Matsue, Shimane Prefecture, the number of conidia of the fungus
on the diseased needles decreased remarkable in November outdoors, and almost all of them
disappeared by mid- or late April of the following year.

Conidia attached to conidiophores on needles which were kept dry in the laboratory could
survive seven months from the date of collection, whereas they lost the germinating ability
whithin 4~7 days after being released from conidiophores.

By applying Winogradsky’s method conidium was not detected from the field soil which had
been covered with diseased seedlings and diseased young trees.

As many other species of Cercospora, C. pini-densiflorae overwintered as mycelia in the
tissue of diseased needles. Besides, the fungus was isolated from macroscopically needles in
winter. On these needles the first symptom of the disease appeared in spring the following year.
These observations have shown that the fungus overwintered not only in the diseased needles but
also in macroscopically healthy needles latent as hyphae.

In the seedlings inoculated before late August, the seedlings were severely infected the same
year. By the inoculations conducted after late September, however, the fungus was latent in
macroscopically healthy needles, and caused blight in the same needles in spring the following year.

Pine seedlings were primarily infected by conidia produced from the overwintered fungus in

these diseased needles.




2) Conidial production on the diseased needles

In the fields, conidia of C. pini-densifiorae were abundantly reproduced on the diseased
needles 1~2 days after rainfall, or in the case of seedlings sprayed with water in the evening, that
following morning. ‘

Conidia began to grow on conidiophores within 1~3 hours, and matured in about 12 hours at
25~30°C, 100% relative humidity. Conidia were produced at temperatures ranging from 10°C to
40°C, above 97.5% r. h. with the optimum 25~30°C, 100% r. h.

The conidiophore formation depended greatly on the irradiation of near-ultraviolet light on the
diseased needles as well as on the culture media. Conidium production occurred in darkness on
needles, and promoting effects of light were not evident.

3) Conidial release from the diseased needles

No conidia were released by alternating circle of exposure to light and darkness, moisture or
dry condition, wind and mechanical shock. Conidia were easily released when touched by water.
Tapping water and water-particles sprayed with wind upon the sporulation lesions promoted the
conidial release. Released conidia were recognized in fine water drops discharged from the
diseased needles.

4) Dispersal of conidia

In order to confirm the conidial dispersal process in the fields, conidia of the fungus were
collected periodically. Glycerine jelly was used to adhere conidia onto glass slide. FEach slide
was placed horizontally below seedlings or young trees. The conidia of the fungus dispersed from
late May to late October, with the optimum dispersal period from mid- or late June till early July
and from August to October. Conidia that had grown on previous year’s needles as primary
infection source dispersed till early July. Later conidia dispersed as secondary infection source.

Rain seems to be an important factor affecting conidial dispersal, because conidia were
collected only in this period. Quantity of the dispersal conidia, however, was not influenced by
precipitation. Slight rain occationally caused abundant dispersal of conidia.

5) Spread of the disease

At the center of the 1-0 seedling nursery (7X5m) of P. thunbergii, the potted seedlings
infected with the fungus were implanted as infection source. In mid-August, the first symptom of
infection was observed around the infection source. Tereafter the disease spread rapidly all over
the nursery. In mid-November, the seedlings located between 50 to 75¢m from the infection source

were killed by the fungus. The degree of infection decreased suddently outside the source.

6. Chemical control of Cercospora needle blight of pine seedlings

1) Screening tests for various fungicides

To control the disease in nurseries, it was known that Bordeaux mixture, Bordeaux mixture
combined with organo-mercury compound (MEMC, EMP or PMI) and mercury Bordeaux compound
were effective. At present, however, it is difficult to spray these fungicides by the following
reasons: (1) It is prohibited by law to use mercury fungicides in Japan. (2) It is troublesome to
make Bordeaux mixture. (3) Seedlings of P. densiflora are often spoiled by copper fungicides,
especially by Bordeaux mixture. At Matsue, Shimane Prefecture, the screening tests of various
commercial fungicides were conducted using 1-0 and 1-1 seedlings of P. thunbergii and
P. densiflora in the nurseries.

The experiments have shown that Copper oxychloride, Bordeaux mixture, Maneb, Propineb,
Ferbam, Milneb, Thiophanate-metyl and Benomyl were effective in controlling the disease.

Among these fungicides Maned and Benomyl were most effective as well as Bordeaux mixture




commonly used in Japan. Bordeaux mixture and Copper oxychloride, however, caused fungicidal
damage to seedlings of P. densiflora.

Effect of several fungicides on germination of conidia of C. pini-densiflorae were examined
on glass slides. The toxicity of these fungicides in witro was not proportionate to their effect on
the disease.

2) The extension of spraying interval by addition of stickers

When Maneb or Bordeaux mixture is added with wettable spreader, it should be sprayed at the
intervals of two weeks, 9~11 times a year. When Maneb containing polyvinyl alchol (PVA;
Gohsenol, N-300 or C-500) or paraffin sticker (Stecker) was sprayed at a month intervals, it
was effective as well as two weeks intervals spraying of Bordeaux mixture, Copper oxychloride or
Maneb containing wettable spreader. The optimum concentration of PVA and paraffin sticker to
Maneb solution was 0.1~0.2% and 0.5~1%, respectrively. Amoné several kinds of PVA,
water-soluble PVA (GH-17) was not effective for the extension of spraying interval. 3,800ppm or
1,900ppm solution of Maneb was effective in controlling the disease, and 1,900ppm solution should
be sufficient for use in nurseries.

3) The role of stickers in the extension of spraying interval

In order to make check the role of PVA and paraffin sticker in extension of spraying
interval, the writer conducted bioassaies of C. pini-densiflorae and an analysis of Maneb residue
on the needles using Keppel’s method. With these stickers added to Maneb solution, Maneb was
sticking to the pine needles for a long period of time and prevented the conidial germination of the
fungus.

4) Proper period for the spraying of fungicides

It has been reported that in kyushu district fungicides should be sprayed from early May to
mid-October. In case of Maneb solution with PVA or paraffin sticker added, sufficient effect in
controlling the disease was shown by the following spraying method: On 1-0 seedlings, at
intervals of a month from mid-June to early September, three times a year; on 1-1 seedlings, at
intervals of a month from mid-June to early August, four times a year.

In a brief summary, when Maneb solution with PVA or paraffin sticker added is sprayed at

proper intervals, its frequency in use can be reduced at least by half.










=




B R 1V

4
i

.//I,..:é







X B VI




Uy -39

e




KR VI




B D




—100—



X AR XI

—101—




X
=

—102—



 EREMEARSMAREELE

BARIS74 3 A IR

AEFI574E 3 H #AT
EIRELRE B S
BRIE S URARSE N R 55558 1586( T 699-04)
A% (FRiE ) 08526-6-0301

Ep R BT B EEEIRIFE  ARLTHACYERT 8






