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BIRE BRI N T Wiz, BIRIZZ DT, 197641
LI T BB ok izl B & PSR ER o EE M T
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AEER SR EEL, FRMOKESICEER

¥HABLEHFREINER IHRER TWAES
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HWHicid@Etko S BLE B - 72, TRMKESLE
BEREABSRERMBMEARE LRBEKC
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TTEW/z, RidtEE T REABRETRE R
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135D 5 DR, HBViEL —2H G RFEEA
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B FBERBSR B TFEMBEPCKRK, FR
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I

2 AENIREICE S 3 5K EE Phytophthora B
DIEMIL T 1 < # (Phaseolus lunatus L.)? P.
phaseoli Thaxter(Walker : 1952), ¥ 4 X
(Glycine (L.) Merr.)® P.megasperma
(Drechs.) f.sp. glycinea Kuan and Erwin [P.

max

megasperma Drechs. var. sojae Hildeb.] (Hil-
deburand : 1959, Kuan and Erwinn : 1980),
4" (Vigna sinensis (L.) Savi ex Hassk = Vigna
sinensis (L.) Endl. ex Hassk) ? P.vignae Purss
(Purss : 1957), + % = * (Canavalia gladiata D
C.) @ P.canavaliae Hara (J& :1930) B LUV
Z X (Vicia faba L.)? P.nicotianae var.
nicotianae (Brede de Haan)Waterhouse [P.
nicotianae Breda de Haan] (BT : 1938, 4 .
1971) ZEXH»EbNTwvwb, T XX (Phaseolus
angularis (Willd.) Wight= Vigna angularis
(Willd.) Ohwi & Ohashi) i 8T 3 RO FEAI,
19674 2 LM E R IBET TR(E (1977,1980) 12 & -
THREINTOVHRTRMINEHF TH B, £D
%, 19765k, B LUFEETHUILRS
(1977 12 & > THEBDH LNz, Lk, HE
BRI EE I N T Led - 725%, Phytophthora
RBICREET 2RETHE I L5, BR (KH
1977, 1980) & 5 \» L Ak EREIER (ALIRIZ A
1977) HFELRFREN Tz, &2 AHHY 19774
EhiseFIE U, BN, Z2H, BIR, B, #BE
WHLZ ERVWHBICHO SR AE L THIEICE - 72,
E2H U IRMEERC I Fusarium B EHEEH 5
N, Fusarium |2 L 2 —8OLBRETII L ik
bEbLN, L2l BELLER BHEQ977,
1980) D EL# & [F U Phytophthora (28R T 3 KE
ThHHIELPHBELZ, L2d, FROMKRE £
WIREE % &, 1953 LIS —2 5 ) T 7
A= X7 Pl THEL 7 Cowpea (Vigna
sinensis (L.) Savi ex Hassk) ? stem rot (Purss
:1957) (LAF, 97 DERK LR %D
HTHULTws (LB - BE11978) Z 43
DNz, THYERRIA—ZFT) TDIT,

A

A > F(Nirwan and Upadhyaya : 1972) &%
(Kao and Leu : 1983) 2BV TLREITEDHLN
Tvd, BRIIHOEE» LB THRET 5,
BRI LOENERIcBERIELAEL, R
BTHARL, ZORMRICTTET LI LD 5,
UL 1T A, »2OEEHFRICE YL ICL S,
KELLMICHEN S & BRITALIERTEDN,
HEFD I VBEING, BHRIIIERICHL, B
BFLRABORETCELNS,

Purss(1957) (&, WEEOTEEL & MicEEY
B % FN, 19314 F TloHmEI N T 5 Phyto-
phthora JBH 17 (P.primulae,
macrospora, P.quininea, P.inflata, P.porri, P.

P.verrucosa, P.

fagopyri, P.megasperma, P.himalayensis, P.later-
alis, P.stellata, P formosana, P.leersiae, P.cin-
chonae, P.murrayae, P.vicini, P.fragariae) & i
BL, BuoRBIcELEI AL 50we LT,
W4 EIETRE & Phytophthora BOITHE & 3258,
tE4& % Phytophthora vignae Purss & [RIZE L 72,
AFE (2 % Ni%, Waterhouse (1970), Newhook and
Waterhouse (1978) & D MEERICLIRBENT
Wb,

Purss(1958) (1= 4 BHEY13IEIELIamE AL W
TAREOEEHEA LRI L 2HER, 28~y
F (Vicia sativa L.) & ¥4 (Vigna sinensis (L.)
Savi ex Hassk = Vigna sinensis (L.) Endl. ex
Hassk) 7 2 IO KM 72T P AREICRENT
Hotze FHYrEELHCTHRIRIIHT S
eRfEIEPUME % R L 2R R, AL 2 AT g D&
HABLCRBL 2oiIcx L T, Blackeye 5,
Chinese red, Nigro, 3 £t* Rojo »4 miEld
BIRE 0% CTREEIHICEIRDO LN E LT
W3, %72 Pugnae 121 Chinese red, Blackeye
5, Bechuana white ¢ 3 B § T A94EHME (R)
DRIGERTL—Z 1, 87 2 fFfEH°R T Bechuana
white 78R (S) #" 9L —Z 2, Chinese red
¢ Bechuana white #* R, Blackeye 5 »*SDL —
Z 3 & & tF Chinese red D AR T 2 RFEHTS
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DEIEETT VY — R 4 DFFAFEEOL — X %509
72 (Purss @ 1972) t#EL Tv 5,

iR e (1978) 13 7 XX AHERDREH I
WTHBERIE 2 1T% » 728%, WEHOREE, 3%
BWHE L I ERRE 0O RECE (Purss ¢
1957) & %< DET—HL 722 &5, Waterhouse
DSYFEFEEHE (1970) IC#EL TRIBEE DL % Phyto-
phthora vignae Purss L FE L 72, T /2W#AITE
WG IR F A I3ARER IS, B - #EIkE
ERSTHOGBICET 250 H 5, Tz
EREFENTWRIREEZWD, FZITXXD
ERREGELTHI EXRIBEINZ LRI
1978, RiIH 1 1978), & Z A, ZTDREER
B X ORESES, T XX EERBEOEMEL Y
B S22 B2V, PTXXRBEEITT XX,
FH ORI I F NN RAYICHE
WEMEETEZE A EDBKRALPICLDICD
1, —BH, 7 XX ZERHREIL Poignae DL — 2
TlEZewh & L FEZ snzERiz» ; 1979), L

L, TO®RT AXERRE L VI EERE
TRAXEFHSICENFNKEHEEL, g3y
At L, BEEITAXRNL T TNLRE
HEHL TV, FREBEEIEHTHZ &
FEHIC, T XXEEHE T Poignae Db L7
—REBEO RN 2 R L 72 (dBIRi3 5 1979)
BHE - FH (1981la) I3 AR F—RBYIF & 7%
L5THHH)IMRTFOREF L ZTOERIC OV THET
L, ¥EFE30H BiciEt Bl L T2 8RR Fi
BEPBLUORFRICROBF 2T b T
EERICREFET D, REFICHFEHTL LI5S
REREDRYIBOLN 2T WD, F250
BFOKRIRIZI ARG TEBICHEIY I B EHLT
BY, FROEEEHE E, H3heFro ) 2988
N7z, Lo Lids, TXXEBRICEHTLIIN
I TOMRHED %S C FFEEEHICHE ) REED
SHE - REPETH 72, BROFEERIZL O,
REDERD L WIRESCHRFEL BT
MRIIFREITebN T d o7z,
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1. & ®

TRAXEBRIIFICRFRIUMH2ET L &
HHLH, B 6 AL - FEORFML L
WHiA 5 9 A EAORBENEC 2 TRENEH S
na,

HFRVAGIIFIEEIITRET 5, BHFHIC
T B TARFICERET B L, 13 U HREERALIZK
BROFED BN, LT E I bAERIAIC
2T B ERAL, BRL CTRFTREE L 5,

gl (6 Abm~7ALEm ks Lo
HWTHORE, F723RHBRINSE, RETIE,
B UHT UROKEFE I HBAT 2, HREDOHE
IV, BREMLIZ R TEM, MRk L T U,
FIIBBUCTE, FEL, DWW IAER Y
EL TS (XTI, 3), REIRicHIT5H
BROBEIIIIEAFEDH NV, BREBDOBFE
IFKER, AT EL, BICRIEKRCHE
KLU TEHICER, HIET 5,

H£FHRE (7 AdE) DBETIIEEOMEE, »
5\ TS ERE % HuGIc R HT, #ER S
50T UROKERBHEI» LT 5, BEEHET
TIIBHEOTREIBRARE W R EAEL TH
EROBFEL LTS BRI, 4, RI, 1,
2). WHENEE, T 723N 2HDIIETF
P E NS (BRI, 4). —F, BBREHTT
RN HRIEE T, WO FLHE D 7R
BELIREGICEEL (WK, 3), WHEK
[3FR & 58 &L U7 W /BEERIE, 25T Fusarium,
Alternaria, Cladosporium, Colletotvichum JEH 7s
EHTRENCEFAL, WH BRI N e
WOBBIRAL B HIKIER, /2B BA2E
T2 &P % e (BIMI, 4). BRkROE
BRSO 2 2 & & C BEfICE R, T
T2, FLBRTNOKBEHRFIIEEFTL L, &
HMEGT CE ICREMBBBIRILT 2ICBE L

[VRY

o
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w® & E

2. BEDEH

n RESH

19777 5 1983F 0 7T H iz b7z - THLiE(C
BT SRRORESHRELXIT-> 72, HRIZE1
IRL2EBY, —EUREZMEKERE» 5 RE
DHEDINTHBLEH L EERUXTN ) b,
B0 Z2m, AFF, EEE, MRIR, fEIL, +RE, H
=D 8 X TENTRENIRED LMLz,

19778 ICi3BN T LoHdhl, &F, EFR, #
N, EGE, TN, fUK, fO%E, oA, B, HKE,
AR, R, b, XB, LERY, PERH,
ERE, FE, MH, K#, 8B, RO 5H19
HIA, FI978F I HFE LA, #H, R, B,
G, #FrigE, |, FHE, ahl, BE, F
i, BHHO5H THHN TRENVBDLNZ, £
72, 1979F LRI R A AT & ICIR RO % 5L
N, BEETIZILH=ta, Kili, FHIL, H5,
Kz THLRH 6N, FEMBIIBRICILEBED
10 328T4 12 B & A 72— 75, ALiE LIS T2 1983
FITHKHAREKEEAEROERBOT XX TH
EVHRIN T2, ARITEERE, SREOW
FTHOEBHTLREIRH LN S DY, 1977, 1978,
19804E 0 3 # F D ENXFFEMNICE 1T 5 RAEERE
ARBREAD L, BREFEEE (R1) 2vwihn
LERBOH » B L D EREDEEICH - 72,

2 EHEK

197847 5 198347 6 » 1, ARDOIF L
BIUEDBRDOFEERZBICOWTHAE 2T 72,

(@) AEIIHBIUHE
19784 2 5 19834 & CALHE L B B3 B,
3 PNEENITRRIIB CHRAELERL 22,
RAEIBOMERE2DEB N THE, 4B, K
MBE & 3B EEI BN BB g,
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1. AL#%, 2. JB0, 3. FH, 4. A%,
5. A, 6. EER, 7. BN, 8. &M,
9. L5, 10. BuE, 11. &%, 12. FEiH,
13. 3R&, 14. T, 15 I, 16, R,
17. ®)[, 18. %, 19. FERF,

20. hERE, 21. ER¥, 22. R,

23. @I, 24. FH+@), 25. BH,

26. FiigE, 27. F¥E, 28. HE,

29. MEEE, 30. ¥, 31. L7, 32. #Nl,
33. FER, 34. v, 35. ITH, 36. RiB,
37. 1B, 38. HHAT, 39. @y, 40. =&

1 BEICBTATAXERROFEES
(1977 ~19834F)

1 HHXTERNICBIT 5T XX EEROFRANFEETEE

£ K X 5 Mt HEH T W GRS
(ha) (ha) (%)
19774 L@ 3,550 1,312 37.0
iR 7,807 4,216 54.0
19784 i1 5,094 2,385 46.8
iR 4,430 2,456 55.4
19804F et 4,550 1,380 30.3
iR 2,449 948 38.7

BN ERERRERFIALER 2 EFTL 72,

xR2 FARIFOME

i K EEES i AR fi %
19784 gz ENE 5 A17H KEEIRIEH
19794 " v 5 A30H B 2 4H
19804F EHETR RIS " 5 A20H B 4 4B
19814 " " 6 A 7H B 5 4H
19824F " 4 5 A20H W 3 4H
19834 EngRizs " 5 H27H H 2 4H

FRRRROBITERICEL 2, REZHEL 12,

AR T L BHERE LFERA% S ~10H R
2, 1[IX40%%, 3 RIETRAHELFAEL, BR
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1007
% 80
J“ﬁ
73
# 60+
(%)
40
201
0 : ~
30 10 20 31 10 20 31 10(|)
6 A 7R 8 A 9 R
B2 7TAXEBRBROEXRINEENE
b AEHR BN THE, BEIRFHRI;IIHBICHEESET D

AIROMBEEIIBIES L £ 6 APRICRIFL
THL VB SED LN, L L, FRiCL
->Ti3 TATE» L 8AEAICRHoNIZZ &L
»5,

REMERAENBRIIF 2R/ LZEBY, &
RIZIRAESERFEE AL, 9AL - F4
DEBELE FTEMLZ, BROHEBIZ6 »F
ELELSRLD, ERMOENEETH 12,

(3) REDHE

BIENOAE T, REEEDOFIKMENIRE L &
S BRARET S8, SRE, VRECBT
LIIBHATHORIFEDDAAE X IT- 720

(@) FAEIIBBLUOHE
BIIEDREEEREIZHICB VT, 1978FEh1 5
19837 6 » £, BRI WFEL 214, THEEL
RHABRRXNO 1L 72 DEE28, 5EEICDOWT
58 F 43108 MBICRREKELAEL 2, &F
wELHRMEIIENE, BHEEE60cm X 20cm,
1#¥2 ~3ARAETE L,

b FAEER
IBICBITIARORERMIR 3 IR &

TEEdE |, B - THEER, &5V 3 1088RE
LTRIFT 2T LRFEE, 13FHo—EEi3ge
RICRIRRDEIET 2 TR F 23 L£WERE, O
JEREORAERIZAFNE N,
HEERIINBOFED L J ICEICHIREBREIC,
FTURRARBHLTT7 ~8 ALHBELEARTH
2721978, 1983Fic8iH o N7z, FERFE 23 e2m|
FHERI S BOMEM, H5WVIIBET I KERH
K & DRAKTIZSH @I F 72 ILHEAKKE %
ELRV9FICED LN, #-T, 1IFICBIT
B ARIROFEDEABIL [RFMHRRIIHNOIKEG
HEWRLSTEL(BRBEDLLDEEZ LTz,

3. #% &

RIEOAE TARIIEEME, ERBOWTID
EBTLREDIRD L N2, EDRAFORE
DEES L UREBITFICOW TR #1T- 72

(1) #HEOEKRE

1977, 1978, 198047 3 » &, ENERIZBIT
LARBOREWEEERE 21T 72,
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Cloe

abcde abcde abcde abede
L 7H4B  7H%E  8H4H  8HI3E | TRIH  7AAE

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
0000
00000
00x00
00000
00000
0000
00000
00000
00000

0T8O D00 0000 00000
abcd apcde abcde
§HT7H 8AITE | | 6R2%H 7TH6H 7HR168 7TRH%H |

YRE (19805 HRE (19785 $RE (1979%)

3 13HCBITET XX ERROFERM

&% a, b, c, d

e BEERDLT

O ek, @ Rk, X | Rk

(@ BEHFBE

HEKED 8 A, BNEHETABIZRIKL0
S LB EESMBE L T, ZBIIHOHEE
BLURROFELAEL /2, 197742274, 1978
2192, 19804E251FIC DWW AT - 72, AEHEE
3R EREIC XS L THRE L. 22, &
51219774, 1980F I3 AR F AR HFEFAE
REML 72, ABITRERHRE 0 (% 0) , [F10%
LIFEes 1) , F11~40% (385 2) , [41~70
% (F&#3) , FN%LLE (5 4) o5 ERMEIiC

L, 2NZNOZETNE RIRE L B L7,

b) AEHKR

EINERICBIT 2RO REEEIL, 1977FH*
I HHE11,357ha 7 71.4%+#98,100ha, 19804 H*
6,864.1ha 734.4%, #92,400ha iZZE L 72, F 72,
ERDBIZHERIC & o 5 EiRB O #& 1319774
68.7%, 1980435.7% % did, LH» b, FIITK
L2z, BEREOEHERERORREIL 2 »
£ LERMIC N TERMEmICH - 72,

®3 LHIERNICBITT AXERBROFEERE

£ K o RERE (¥ M@ (ha) wE RIRE
[iig:d [k
(ha) 0 1 2 3 4 = (%)
19774 et Yl 7.807 1,765 4,434 1,335 273 0 20.6 25.4
B 3,550 1,484 1,580 376 110 0 13.7 18.6
19804 L Y 2,448 1,465 764 179 40 0 8.9 12.7
E 4 4,416 3,037 1,013 342 24 0 8.3 10.0

P T ——
TS (e iien)
RAE = T mmamak

X100
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F72, BINERIZBT S 3 »FOFHFRATME
REMEAIICOR T2 R4 BLIURLIDEE Y
ThHb, Tabb, FROFEMBERE I

x4 FNXTFERNICBITAT7T XXEER
DI FI T ERE

A 5l HILEHE (ha) RAEEHE(%)

e i 4,549.5 61.7

o 2,899.1 25.2

[£3] B 1,844.9 53.1

1977, 1978, 19804 3 » £ F#ME

2) #ERWN

BIRNBEREHE T XX DEFBLIUNEED
BE AL I T A DEDTELIT- 72,

(@) FRZEFE
AFAEIZ19784, 1979F I duiE T BN RER
B0 KHERMETERL 72, 1978413 RN
A RRERICER 2L, —RUIEEHICAIERY,
B, b, B, BRE, FEESBIUT

4

e 2L, LFH»6LIBTHRLERT, KT
EEA B - 72, HREDIL25.2% TR L EERT,
BAEBEIHBHANOEZNITHETH - 72,

ENEFERICBIT 2T XX ERROREERE
1) 1977, ‘78, ‘804E7 3 »HEFH)

2) BEmEE (%)

O 10U O :11~30

P :31~50 @ 51l Lk
3) WK &

1. BNE] 8. &IH{ET 15.
. EEET 9. FISEET 16.
. &FWH 10, HAET 17,
. TET 11. EBIET 18.
. EGERT 12, FEREET 19
. BRI 13, AT 20.
. BAHHET 14. M4KRET 21.

Balil)
FAHAEHT
BT
EHLHT
L= RETH]
W E RETHT
EREH

N O e W N

ENE L & e~ fARE E0E, BES
A30H, HHEEE6Icm X20cm, 1#k 3WiEE, i
FEZ DERIE PN RFFEMEERICEL L, R
JRARZIZ 7 H10BLIRE, 5~ 6 BRI TIT- 72
1979413 8 A LAIC BT 2 BFwbkER (1 #RL7:
D FBHEAR 2 ~3F) 2ERBICRIFEEL 5 KRFE
XL, WEREZIT-> 72, MERY i —IE
I Z N FNI0BR A IRICAIER ), sk, BRI,
FEREZ -7, HRARE FEE,, BESA
308, BHEEE, £0MMEEILLEICELL,

b)) HEHR
BRDFREFAE 7T XX NEE, IUE L DBHF
FRANLHERIIRS BLURSICRL, T4b
b, TAXOEFERMRERICL > TRELFE
2%, REIRRERIT SELRaHEE L U
BrELCRI L, 72, NEBERERNO—F
BThHHrERBTELBERICHENT AP THOR



TR AR TXXERRE ZOBRICET AR

5 TAXEBFRORREBYPALTAXDET
JHH = s R T - 4 R FE** FEE TR E
ZEIRaE A p, [ (F/%) b4 B (g/50%) (g)
7 A15H8LLAE F53E - - - - - - -
7.16~ 7.29 30.6 69 1.5 10.2 8.6 2,546 173 70.5
7.30~ 8.12 35.1 79 2.1 12.4 19.8 5,986 419 70.4
8.13~ 8.26 34.3 78 2.3 12.0 18.6 6,082 436 73.3
i gl liarr.N 44.2 100 2.6 14.0 49.7 13,838 1,080 76.8
* 1 1EL72)nFE, * %k [ 50FEL) DR
1.2 4 + 14,000
+ 1.0+ l;;—] ! F 12,000 +
T % - £
® 0.8 Ed L 7 5
z F 6,000 #
— 0.6 1 -
kg 1A
é L 4,000 é
% 0.4 x
T I 2,000
0.2
0 0
7H158 7 H16H 7 H30B 8 A13H i & Bk
§ § §
LLo gl 7 H29H 8 H12H 8 H26H
E5 7 XXEEROFEAERL L INEDBIEF
FREARIZ#983%, 8 A LAAITIZ60%RD L 72, rBEEF—HL,
FEREIZ 7T AR TRDRRTH82%, 8 A LH
BTHST%BA L 72, FEEIZBWT L BEIRK e TAXERROREREL
BERNEN S, WEHIEETH 72 (HARIL, FERENRR
5)e &< 12, 7T ARALIANIFIR L 22 BERD K4 EEL | RREE  TENE e
FEBRTTER, BEL, FENRIRE: S (%) (kg/10a)
2726 8 A LA 0 248 .4 100
19794 I ERi L 72598 L INE D BERIZE 6 127~ " 16.1 124.2 50.0
L7ze Thbb, RRORERE L FENENH " 49.3 88.5 35.6
BIXFDBRDERREMS L URRBEORIL L & ! 80.0 43.6 17.6
" 100 0.8 0.3

ICE-TETRELDLDEEZ LN B, 19794
DIBAE, 8 A LEDORIFHREIZ16.1%, 10a K721
DFEREI1124.2kg T, ERREITH~S0% DFE
&% ot, ZORNERIZIIBFENHERAELER

REFKR 1979F

INE (X) :RmHER (Y) H1EHEEE
Y= 91.2-0.42X
r =-—0.9375**
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4. i

BRI RFRILMLET 2 &L b B,
EiFiz6 AL - FANEFL THL LB b
59 A EMORBENEC FTHREL, SWEHT
254, LREGTRRINGISNEIBEEYSH B,
L7zt T, BROFBEERIZFREOENTHE
TH-72,

AR IREIZIHERNCIIARER, H 5 W IiZREDs
BENTHEHNEERZEL, F-EFPHLREG
FEB L OTASHRER 2 H0I0RKE RiIcBEE
KOBEEIEBET D, WELI B b LEHEID
Fusarium, Alternaria, Cladosporium, Colletotri-
chum JBE % & REFE LIRALEL L BRBELY
CEBRTIRHE,»HS (KR, 4).

AIRIZ 1977 LA 558 0 K B fEHFE % .0
CRBUICRENAL, BIGENIETF 8 T
BN, QHIFCHHFEL T E0Hr L »
2o %8, MELUNTLI983FICKHRTLR
ErRBH LN, BROREMIBIISHS LI
KT L0EHEREINS,

IS BT A RRORERMEII ZNENRRE
Btk ->TRLD, HFEE, TURREE, R
i EFEEN BRI E N,

BRI ERME, EREOWTROIIBTLRE
DREH LN DD, B EFEEIEBRBTRE WE
Bizho72, FRERVFREETEETXXNET
DEZ BT TEL, BFEEHIC L - TIINERE
REZRNDERBELFERMBUCRE(REL, TE
DR FREEL U D LB LI - 2,



+B AR TXXERRE TOBRICETAHR

m ¥

Phytophthora sp. \2ERT 27T XX DHEFIL
19674 I i E & R RBAT THH TRRA (K
H :1977) &1, % NDH%I1IT64E 3 +LIR T RS,
MEERFEA TREVGBEDH LN (FRRIZH
1977) . L2 L, ARBENHELIZRRETH -2
DT, FEIZBNTUIRBREICOWTREL 2,
AR IZBEH (Purss © 1957) @ Cowpea ¢ stem
rot(LLF, 97 DEBRELT) ICBEMUL Tz
Z&hb, A—A L+ 71) T Department of Pri-
mary Industries ? G.S. Purss K & ) 9% 51T
72 P. vignae & DT REFHIME, sEBAET, £1LF
BIME, FEELSICoWwTHhEL, Z#E P
vignae £ DRE #RFFL 72,

1. REEOLH - AE

WER AL 2T 2720 ILEER D& HH &
REINLREFEHR>» LFEE2HL, HEED
FoRe, EEMES L CEEAEEIC DOV TRET
L7z,

11

R W

BREH 0 — > I — AR ERER UUT
CMA rB&$) 2 7z, RE OSBRI S L 05
BEHE 7T AR EEROBRESE T
L N BRT AL I—N1, 000/ER CEEBRBE L 72
%, BEKT2EMKEL, LEgmbcEREL,
25~27C T 3 BEsEEL 72,

BESE . SBE Y BHERERER U
PSA &B%3) % 7213 CMA T14HMTFEAREZEL 72
%, FTHORMBL THEVLT XX HEORMRICE
BRER K % (M L 72, SEmALI BT TR
JBL, 26~21C DE&MHT T3 ~4 BRBEL 2.

HREHE . TXXNOA YT L 3w X, TAEB
SURBBEL RV,

b) EBRHER
BEGH & IZEREO RRBE»BEE TIIIT
Wiic BRI NS, COSBEORESEE»D
DT XXGEICEELIT-o28 25, #EL

LT X% 3 aiE & L BRERALE G KB KD

RRERLZ(RT). TR ERBRYER#

1) FEEOSK: EE ECHEBRTHY, L LRERHL S IIEEEIE
BICETHI N, I0DFEKRy LTINS
(@) EBRMERBLUHE SFRBIZERORIEE & WEL 72,
81 TXXEEFBFRY L DFBEERORIEME
HHES REH 3 i B R L5
#£AH N T E/E REEE
PawX
IFO-30613 y NG 1977. 7. 20 + + +
IFO-30614 o 1 BT S5 BR T 8. 10 + + +
Ph- 4 AR BT 7. 18 + + +
Ph- 13 LI ERFn FEHT 8. 1 + + +
Ph- 15 ERFH 7. 28 + + +
Ph- 23 VBB FEBEHT 8. 11 + + +
Ph- 24 T AR 3F EHT 8. 15 + + +
Ph- 34 1R T 8. 15 + + +
Ph- 39 L ER L4 BRET 8. 6 + + +
Ph- 42 47 SRAR R VBH] 8. TF4] + + +
Ph- 44 B 3L ARSI BT 8. 1 + + +
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() # L]
ARBEOMEL 2 FET 5 LHBOMELHER

ERETL 72,

() EBMEB LIUFE

R 19774 7 ~ 8 AicduiENL, SRMEL
2T XX Bk L D RS N R 2K A
Wiz,

PRI . A 4 THEEN (R KIEEER,
FE40g & HBAT0m] £200ml N=HA7 F 23
At 00MERSERSE (kg/cm?) AHE ) B &
V-8 2—2EREME AN HBEFD) T
£ 25y FEEHT25~26C, 148 MszH%, ¥R

STEIALOFER A HIBEL, REAKFICELL,
23~24C, 24FFRFESEE L, BRI N EETFD
5 DR SRS T2 72,

EORER, EMWBIIV-8 2 —AEREHMT
23~24C, 7 HREBEEL, BRI N EIBEE, &
BOWTHRBEBEL, KES2RIEL.

b) EBAFER
AREENERIIAE LR E, ERIBITE—
Thd, —BRICEBFERIMEC, HUERIZRNY,
FBEARNHHEES, HD5VIIERBOTEZ AIC
REEOK 5 A (swelling) BRI, T
L2EAROUMICTERT 2 (BRI, 5, 6), &
F0 ) 3E ETII—RKICERSI L WD, BEE

£8 dHEOEMY SREINLT AXERREOTE
# % BEFD 2 BpkeF ENEE
B #% No &
(g m) (gm) (um) (um)
1977.
IFO-30613  7.20 fMBJImikWl 19.1~33.5x23.9~52.6 26.4~33.6x28.8~33.6 21.6~28.8 12.0~19.2x14.4~19.2
(27.2%39.3) (30.2x30.8) (24.0) (15.0%x19.1)
IFO-30614 8.10 FERAT 19.1~31.1X26.3~59.2 24.0~33.6x24.0~37.4 19.2~28.8 13.4~16.8%X14.4~21.6
(29.3%32.4) (29.0%30.0) (23.6) (14.7x17.6)
Ph-4 7.18  EFIET  14.3~33.5%23.9~47.8 26.4~33.6%x28.8~36.6 21.1~28.8 13.4~19.2x14.4~21.6
(24.4x32.8) (30.3%x32.9) (24.0) (15.6x16.5)
Ph-13 8.1 AI%HET  19.1~33.5X23.9~66.9 26.4~33.6X26.4~33.6 19.2~26.4 13.4~16.8x12.0~21.6
(27.2%47.3) (29.3x32.3) (24.0) (14.7%16.3)
Ph-15 7.28 EWREMW 24.9~43.0x43.0~81.3 28.8~33.6X28.8~34.6 24.0~28.8 14.4~19.2Xx14.4~23.0
(33.9x63.6) (30.0x31.1) (25.0) (15.0%18.6)
Ph-22 8.4  FIEH]  19.1~38.2x21.5~62.1 26.4~33.6x27.8~33.6 21.6~28.8 13.4~16.8%x14.4~19.2
(25.8%41.6) (30.0x30.8) (24.5) (14.7x16.5)
Ph-23 8.11  EHH]  19.1~34.4%x23.9~57.4 28.8~33.6x28.8~33.6 24.0~28.8 14.4~19.2X14.4~21.6
(25.4%34.5) (30.2x31.3) (24.4) (15.4x17.1)
Ph-24 8.15  F=ET  19.1~47.8x23.9~81.3 28.8~33.6X28.8~33.6 23.0~32.6 14.4~19.2X14.4~24.0
(29.6x55.0) (29.8x31.4) (25.5) (15.8x18.5)
Ph-34 8.15  iWHET  21.5~43.0x33.5~95.6 28.8~33.6x28.8~34.6 21.6~31.2 12.5~17.3X12.0~24.0
(33.0x67.4) (31.3x32.7) (25.1) (14.8%16.6)
Ph-39 8.6  MEEE]  23.9~38.2x28.7~55.0 25.0~33.6Xx25.9~34.6 19.2~26.4 12.0~15.4Xx12.0~21.6
(29.7%36.5) (29.2x30.0) (24.1) (14.2x16.9)
Ph-42 8. T4  RIBE]  19.1~33.5X26.3~47.8 24.0~33.6x24.0~33.6 23.0~26.4 12.0~16.8x12.0~24.0
(27.1%34.8) (29.7x29.8) (24.7) (14.6x17.7)
Ph-44 8.1 HIBR  28.7~33.5x32.5~42.1 26.4~33.6x28.8~33.6 21.6~27.8 12.0~18.2X14.4~21.6
(30.5%36.6) (30.5%31.5) (24.7) (15.1%17.4)
¥ 28.6%43.5 30.0%31.2 24.5 15.0%17.4
() I FHEEZRT
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RokEKICE» L, 5CHIKT, B& 224HME
B2 E38TRENS, BBIESIRLAE
B, R~ T, K& &[320.6~34.1X
27.6~62.4um, F3528.6X43.5um, FLIEZR#E(L
iTEA YLDy, BalZw, —RKRICIZHEEWE
FOIHRLEICBET B2, LIFLIFEEFHID
N ER» SBURTD ) MmrBEL T2 ~3
B84k 12 R (proliferation), & %\ 3MICiaF
D)L CTEDRBmICHEREINEZ L
3 (FI, 1, 2).

EIRERIIB L 2T, K& X1326.7~33.6X%
27.5~34.4um, F#330.0Xx31.2um, HEME(IZF
BTH2.0~2.5um ¢ # <, 1ENIRTF2NEYT
% (XN, 3),

BRI LB T, K& 2 EH15.0X
17.4um, 2L A EBIN L EXEE T, FHkRE

(homothallic ) T& %,

PlaF IR T, SHEESEETHEH G, K& X
1321.6X28.6um, F¥J24.5um T, 1Z LHIIES
ThdH, OLIZIKEREL S,

PE, BoOFEE L UEEFD ) OBEBRREEL

& h b, ARE I: Mastigomycotina, Oomycetes,
Peronosporales, Pythiaceae 2 Fr /& 3~ % Phyto-
phthora BE N 1HELEZ bz, 8512, BET
N5 OREE, EIBOKE S, EEBOBEERE,
HENIEFEE L LD ED L Poignae TR LK
weELonre,

2T, ARHE & SIRENISGEEBIRICH S &
2 LN BB TR RIEE Phytophthora JBHE
EERMENHBE KL 2RE(RI), BRHE
ITHEFD S, BN, IRFLEOBEL LU
KERL 5 P vignae *FIREE N7z,
(3 HEMER
RO BRI & 28 2 L2 RIFE 0SSR
FHLPICT B DKRHLIT- 7,

(a) EBMEBLIUFE
BHRE ARBEREL LB S EEEK
IFO-306138 & A — 2 } ) 77 Purss K& 1) 5
BN/ P vignae 28k (L —21, v—23)

%9  Phytophthoral&H & 7 XX ZRRE DT sk
f& & BEFDT (um) EPE (um) BEF (um) EKEHE (um) 1 x
7T X XH 19.1~33.5 26.4~33.6 21.6~28.8 12.0~19.2 JBII T
X23.9~52.6 x28.8~33.6 X14.4~ 19.2 S HERR
FLIREREE (+) FEEE KRG E & (1977)
Phytophthora 7.2~27 27~42 18~32 15~16 Purss
vignae X 15~54 X 24~46 x12~27 (1957)
FLERZERE (+) PR KEG B &
P. phaseoli 20~24 23~38 18~26 8.5~11.5 Thaxter
X 35~50 x14~17 (1889)
FLERZREE (+) HKRE =% - &E T
P. megasperma 6~45 42~52 37~47 10~18 Drechsler
X15~60 xX14~20 (1931)
FLEERE (£) i " a6 A L
P. cactorum 28~36 25.3%26.7 24~30 13X 15~21 Schroeter
X 36~50 (1886)
FLIEZEE (+) HiEt il & '
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PHERAL 2o, EEEH C PSA B LU CMA #i# %
BAwz, gt E 12 F9 PSA, F 7213 CMA FEiRE
WT25C, 4 BREBEEL, B5 -HEDREHH»
LANIR—FTHEHEI mmOTHEHERS 24
W), PSA#7:l3CMA (10ml/1sx—L) 0
EARIEH EICERL 72,

ERIEE | PSA 853 T3 12, 15, 20, 25, 28,
34C, CMAsz Tl 14, 21, 24, 26, 28, 33C,
%6 M OEBERM T, B#EIZ8 HM, %HEIX4
ORI EREL 2%, FTNETROBEREELHA

{mm)

L7,

by EBHER
AREOEHFIREIZ PSA, CMA DWW h oz
MicBWTY, BLEFICHLBCHIEEICH,
$7:, BEBEI2ICHIHRTHL LEZ LT,
LY, MEICRLALEEBD, SMRICHRL- P,
vignae 2BEHRDIBERIG L L AT HEE»EL
nr,

100 —
] CMA 51 O—O0 P.vignae (V—2 3)

80 — K= x P.vignae (v —Z 1)
" J O—@ 7 Xx# (IFO-—30613)
% 60—-
,)
& 40
= ]

20

0 T | J ] T T T

10 20 40(C)
1005 PSA st
7 <%

80 —
ﬁ -
% 60—
,) -
H 40 —
= -

20 —

0 T T T T T v T

10 20 30 40(C)
Fe6 TXXrLaERNIREROET LIEE

4 E£EmeER

LEREBRERT, MRENOTREL L Ui £
B2 EFHIEEL LR P vignae L —BLTWwbHZ
LR LNLD, ELICHENRRE2HET S
rHERKSELHWT, BENOTEES
78, AXLIF—E¥BLIUVZRATI—EER
WL, MEOELENEE 2 BRETL 72,

(@) EBMEBLIUFE

HRE  AWEI: IFO-30613, Ph-4, Ph-39,
Ph-52, Ph-70 o 5 &# &, P. vignae i3+ —Z }+
Z )T G.S. Purss K 578 N2 EE
Na19915,N019997,Na20082,No20549 o> 4 Hikk, 3t
BBk H D5 4 ~ S MR F EEEA TEBRICH
L7z B, B8 E I3 7 27 ¥ i 4kss it (aspar-
agine 2.5g, K,HPO, 5 g, MgS0, 0.2g, glu-
cose 10g,ZK87K 10001) /23 V-8 P2 — A%
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K3z % vy, 27C, 20B R 72, BRI
BAKT2~3HEMKELZE H2EEN) VBR
& (pH7.4) #&mL, 7v > #— (1,500rpm)
TH5MBRL 72, 3 LIS TL1045 MK
el 7248, EOBESR (18,000rpm, 5 C) T604r
MIELLEL, 2o LERETSHRL L L 22,

EXRKEIE | kENZ, 5 mmX80mm DT X
AT LERW, 7T.5%(PH8.Y KRNV TI7IYNLT I F
TNEIFEETET 4 R 7 ETIT R » 12, HKED
F#BmmIciz b Y X7 o~ 81EK (pH8.6) %
Hv, 4COENBTT, #74%720) 3 mANE
FETH6057 kB 21T 72,

ot AIEMELS N VBRT I T T T
10B (Clare, Flent;ji et al. : 1968, Gill and Powell
: 1968, Hall, Zentmyer et al. : 1969), =27 77—
137 7—Z } 70— RR(Hall, Zentmyer et al.
: 1969, Berry and Franke : 1973) , »<+ X & ¥ —

+ix~X> F ¥ >~ (Clare, Flentji et al. : 1968,
S r1 r1ri1r
Ef.

e — - -
S — | r——j |
05 | [
| Lo | N iy
S I = I B N e B W
—— — | S
(-)d =3 L4 4 o
A B C D E

71 BRI LBTHYHE - TXXHED
BARNRBME S > 23 7 B g

AU (P ovignae) HWHE No20082
B : 44 4~H (P vignae) Btk No19997
C:7XXH HW#N.Ph—4
D:7Xx8 ®H#Ne IFO—30613
E:7XX%XH# H#NoPh—-52

Berry and Franke :1973) £ 7zi3 ' o o — (&
BEIZAH 0 1980) FAVWTENRENREL 2,

b) EBR#ER

A S w2 ENBERKERRIZR 7TISRL
72EBN, BRORBE L P vignae S NRHEEN
RREH S T DEENY FEIZWTRL10E
T, MEMTHRICERELERBBDS LN - 72,

NREX L T —EDBAIITE L 3ED Y
Fosgd &g, MOITRLAZEBY, AREIC
X P. vignae @ Ef 0.66-0.70i2811 55> Fii
REIRCEEIRDRBENALDEEZ LN,

—%, TATT7—EDEEIIWE L L THEL
2EDRV Y FHRHEENT ’(%”8‘)0 MM T
EIFFEF T L b - 7295 P. vignae DIEHEIRRE
WEENIZ B - 2,

D EnEBFERH 5, AW & Poignae DHEK
WHBEE S > 7 BOBRIENE * LB L 728 R,

(5] s TR s T e T e O
Ef.
Ivered R
_ ‘::! s E ?35531
G [ V2 B s N ot R !
it
0.5
ki I
- 32 O = —

A B C D E

X8 BRKBICLBYYYHE - TXXHED
BRI AT 7 — LD

A W37 E (P vignae) HEHR No20082
8 (P ovignae) Btk No19915
CTXXHE HEfkNe IFO—30613
PTAXXHE  HHENe Ph—39
PTAXHE  HHENe Ph—70

moaw
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5 n  an Bl
Ef. T
0.5

o P — 1
(oHd Ll

A B c D
ERKBC L 2978 - T XXED
BN A XL F— Dbk

A YT (P ovignae) B¥k No19915
B %o (P vignae) B#HR No20549
C:7XX%XH¥ HWtkNo Ph—39
D:7XX%XH H#HNa Ph—70

EiR ]

SRFHICTHECREE R LBoHRELE
REHLNL T2,

2.% B %
ARBEOSFEMLHL»ICT 2728, N&ByE
fEIC L NEEEE, P vignae * DIREHENER,
FEBENF L EICDOWTRETL 72,
1 B H

T XXk %3 U HBIEROMEY IS ARE =~ HEL,
ARENTE LB 2 RETL 72,

(@) EBMESL L UOHER

HREY . 7 X ¥ (Phaseolus angularis
(Willd.) Wight= Vigna angularis (Willd.)

Ohwi & Ohashi) 3 RfENIIH, 74 X (Glycine
max (L.)Merr), 4 > % > (Phaseolus vulgaris
L.), % % % (Vigna sinensis(L.) Savi ex
Hassk.) , => ¥ (Pisum sativum L.), V7

< X (Vicia faba L.), T/N7 77 7 (Medicago
sativa L.) , % ®RF x (Cucurbita maxima Duch.)
7N 8 BIE14RFE, 7 & NS A (Solanum melon-
gena L.), ¥—=> (Capsicum annuum L.), ¥
2 7 Y (Cucumis sativus L.), Y > T (Malus
pumila Miller var. domestica Schneider) 7 &%
RiICEHEL WL D5 L 1UBIFENIEW &
AL 7,

B A v FEREM OKEKICH120 ]
BELIA 7 FE20~300%2200ml D=A7F
AT ANKSMERE) F 7212 PSA T
25~26C, 14HREFE | 2A%E 7 IFO-306138#
FHW,

BEAE DRI EERA AR
Mk T-> 72, DEEERIIRE LB, Y
CFEEMTOBRER Y KT HAF—TERL
REHEAZBMAEL2LNRKLEEL, TXXiZ
L&Az EEL, 20~25CHEBTTE
W72, BFEAKEAKEZEEL T4 BREBANKE
WZfRotz, —F, SRERKTESERESII PSA T
DIEEE VW, 3R, »5WwizR
Eicrt L THEEZ - IIEESEREL 2, EERIIX
LA &K THES L BB TV, 22D, &K
PRVBSTHEAL, 20~25CT4 BREFEHEL
AN

RRFEEIBESRS ~6 HHICRPEDFESLH
N, B L |CERMEEY S REEOB LT 12

b EBER

< ARHEY 7 B12ME 2 ST 11UBREI8FEICHT L ¢
BRELLCESR RICRLZEBY), BFEIBT
X L TREMICEVWREEEZRL, win
DERBETIHAL 2T XX RELTHELLR
FWL7ce FRBRMERKGL, LIRIBELEISHIC
Ba#Inr, —F, TXXUNOWESHTIE, B
BEE TR THICA > 7> L 54 ZIcBe~g
BENHERFHM (W5 mmX 7 mm) 24£EL7%
B, ZDIT ORI L Tde  RRELFEH
(2% (RS EW AN



+B gk TAXERR L ZOBRICHET TR 17

®I0 T XX ERRE O ZTEEY KT 5K

. .- E OB O M
#“REB L UREL TE®E e 5 &

T X X N T g X + + +

= N 52 + + +

x B OB & + + +
A4 z b3 2 X - - -

¥ 57 4 R A - - -

Ele R =} - - -
4 > 7 > X IE & B - - -
VA VA v i E = R - - -

2 @ = R - - -

B o B & - - -
v F v - - -
vy 7 = A - - -
TLTPIT 7 — — -
s R F o« — — _
va A 7 ES - - -
- = " - —
X 2 v " — —
1) 2 = n — —

Lo, REERTREROBIREIEBOTZL
<, FRHWEEOESTHML TE o2, TN
D, ATV ETA XEFRRANBFELALTZ
EDSTE o712,

(2) Phytophthora vignae DiRRME L DER

FEEBRERT, ARERT XX ICHIRED
CHEWEREN A BE T2 Lo, &2
AH%, P, vignae (39947123 LU CE RAYICHE VIR
FE2ATHEE3N T2 (Purss ; 1958) , 2
T, A% HE & P. vignae ¥ DIRFEMED RE % BHhIc
T 5728, Puignae BL U FOHENL — 235
FBEHCTERYIT- 2

(a) EBRMBBLIUOHE
R . T X % (Phaseolus
(Willd.) Wight= Vigna angularis

angularis
(Willd.)

Ohwi & Ohashi) 37 # R A4+ L 10 &
&, Y4 (Vigna sinensis (L.) Savi ex Hassk)
I3 P. vignae DV — 2G| &L 4L 7 RfEZ HW
2o TAXREIZAEEL+HRERBRETHESE
“RBLUERBESBSITTMER > LB E
Sl Y RE A —2 FF) T G.S. Purss
ROT#HZ#E TTRMKESLBEBERRE D
REEK LY B2 Z1T 7245 5 (Chinese
red, Blackeye 5, Bechuana white) ®iI%,
REF 3 mfEE W7z,

#RE | A% 13 IFO-30613, IFO-30614, Ph
-4, Ph-13, Ph-21, Ph-22, Ph-24, Ph-32, Ph
-34, Ph-39, Ph-41, Ph-61m 512 #, P. vignae
Bid Purss (K & 0 538 % 1T 7-HHE 520882 (L
—2Z1), 19915 (L —=2), 19997 (+—x3) ,
20549 (v —24) o 4EHREHRAL 72,

BEAE . HEEIZ TN TN PSA 853726 ~27
C, 208 EHUEREL 721, RD 2 ODHETHE
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w2 772,

(i) g R RESHA YV —TR
CEEREL 724, 1%y P40 otHicxtl T/
2 x—V (EE9 cm) HLHEEERE % BN
FHELBELELL, B3 772 Fv 7 - Ny }

(B0X21X 5 cm)icANTHRLEL, TXX F7
3R o, BERII27C, $2,300lux
DOEMIERRA T >~ 7 BT EAT (128R/1 8) i
B, BFHIIKEKZEAKL, HHERIOVH
1.0~1.5cm DB S 3 HREEAKIEIZR - 72,

(i) HuEpAEsERE  RELEL ANCE Yy
FiogtRiE s EElL, FRLFLEGTTCER
L7z BFLTC20% (EE%6~7HH) Kb
i FEERE L 22, #fl: Kaufmann and Ger-
demann (1958) miEfEE* —EEL, BERES
5% 2B EBHTF 2 HEHL. 0cm DRI ICER
L, 27C, R E&AfT%&MIc 4 BREFRIERHEL 2,

RIAAE | DEEEXIIEKAE% S5 BE, K
MR~ EEEEX 3EE% 5 BRICFNFNR
REGE L AN, BRI AHRARE 1R
D 8 ~10MEk % v, BRAK3ELLEEBRE AL
72,

b) EBRER

BIRENT X¥ B LUV 7 iy 2REME
BREZ2 T XXxBI UV IcEE L ERIIE
11, &12i127 "L 72, 7% b b, IFO-30613& i3 L&
HEL 2T RTCOBEIThoEESEY HnT
L7 AX I L TiEvWAmREE2 R L2, Ll
hie, WA L Tl g RFE T IFO-30613,
IFO-30614, Ph-13, Ph-24, Ph-343 X t* Ph-39
% &% Poona IZH{LICRIEEEZ R L 2o, 4
RL 7236 SfEIcH L T2 mREEE2 RS %
H o 72, HEHERE T IFO-306135% Chinese red &

B TXXEEREOT XX BL UV IC0T 2mEME (L5EEE)
gt K B B
moEO& IFO IFO (Ph-No)

30613 30614 4 13 21 22 24 32 34 39 41 61

7 X% (Phaseolus angularis
(Willd.) Wight
THRTALF T + H H H H H H o H H O H H H
B K W B H+ H O H H H O+ H H H H H H
N T g7 X + + + + +H + + +H + + + +H
7+ /s =2 + + + + + +H + - + - + +
B OB S B + H+ O+ H+ H O H H - H - H H#
H % 1 = + + + + + + + + + + + +
* 4N =2 + + + + + + + + + + + +H
ES 4N =2 + +H + + +H + + + + + + +
BELE AR 1 5 + + + + + +H + +H +H + + +H
44 (Vigna sinensis (L.)
Savi ex Hassk

Chinese red - - - - - - - - — - - -
Blackeye 5 - - - - - - - - - - - -
Bechuana white - - - - - — — - — - - -
Poona + + - + - - + - + =+ — -
#* B = R - - - - - - - - - - - -
2 #E = R - - - - — - - — — - — —
=Z= R % %+ 4 - - - - - — - - - - - -
BIREL RO L —, MK 5 %LUT +
RWMEE6 ~30% ©  +, & 1%L E +
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%12 TXXERRENT XX B LU H7IINT 2WEN (IREEicHEEE)

e A B K

m & IFO IFO (Ph-No)
30613 30614 4 13 21 22 24 32 34 39 41 61

T X% (Phaseolus angularis

(Willd.) Wight
NXTLarX #+ H+ H H o+ H O H H H H H H
= N g H+ H#+ H O H H O H H + H 4+ H H
B ¥ = H o oH#+ H H H H H  H E H H
E /N L= + o+ H H H H H H H H H H
BakEl5 H+ H+ H O H O+ H O H H H H H H
W44 (Vigna sinensis (L.)

Savi ex Hassk
Chinese red + - - - - - - - - — — -
Blackeye 5 - - + — — — - - — — — —
Bechuana white - - - - — - - — — + — —
Poona + - + - - - - - - + - +
#* E = R - - — - - - - - — — - —
2 # = R — - — - — — — — - — — —
RERE(BHT 1 —, ZRER S%LT +
BRER 6 ~30% .+, =] 1%L E +

Poona, Ph- 4 #* Blackeye 5 & Poona, Ph-39»¢
Bechuana white & Poona ICREME %R L 72,

P. vignae N7 XX B L 41T 2 %E
¥ P ovignae DT XX BIUTHICHEREL
RIzFE13, BUMISRLR2EBNTHE, Thbb,
20082 (v — 2 1) ® i3 Chinese red, Blackeye
5, Bechuana white » 3 &f& i3t L TidwWFho
BEAFELZHCTLREE»£CBH N2 -
2%, R L iirod T RiEICH L iy
B REBbN, HL2IRESEIRD L2,
19915 (v —Z 2)H#il3 Bechuana white, Poona,
BHE-Ro 3IBEICHARBEHELZRL, 19997(v
— 2 3 )83 Blackeye 5, Poona, #FHE=R, &
MR 4fEICRESE SR $72, 20549 (v
— 2 4) B3 EEME T Chinese red % B < #t:4
L7223 XToF RiEictt U CURIEEDEED 5
niz, —%, TXXIIHL T, TEHEEERTY
AT ool TLe&(RmREEZRE
-7,

JRERER I BEERE L 723581213, 20882H A BE K

WE, THARTA Ty, ¥AEH, BEARNLS

7 4 AR, F 72199158 A7 B kL 1512, 19997
Byt 7 miER, 4 RREICHICRIRERSED LN
RICBE L 72, L b, 20549 DB AT HER
LT XX RETNTICLREEL2 RS Lr -
726

€~ T, P. vignae B3 v — 2B SFE IS L T
BREOLRIGERLY, TXXICHL TIRE
HEEFELLWVD, HLVIIEHOTHWKRENSE
THRHEHEI N,
LEn#ERD» L, TXX > L3S NI ERE
R7XXICHL THRBEAICEWRELELET 22,
AL TR EAEREEZ 20w, —
F, VI rERREIIT IO L TREICHE
WIRBEEERET LY, TAFIIXNLTIZIZEAY
HWEEE LWL DEHEZ LN,
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B3 FHCERREOT XX B LU YICHT 2R (LEEE)

it &= B B

o g & 20082 19915 19997 20549

(r=21) (L=—22) (L—23) (L—24)
¥4 4" (Vigna sinensis (L.) :
Savi ex Hassk
Chinese red . - — —
Blackeye 5 - —
Bechuana white
Poona
wE=R
ERE=R

+

+ + F

[
+ + F
+ + F + +

T X% (Phaseolus angularis
(Willd.) Wight.)

BAX#E - — - -
EREE - - - -
NCFLa X - - — _
¥ /N B - - - -
£ /N B — — _ _
BEXK 1% - - - -

RBRRE(E DTV — ,  RREEKSBLT =
ZRMEEK 6 ~30% © + B 31%LIE: +

W14 HHYERFEOT XX B LTI 2 RESE (REhEhicFEERE)

f# A & R

o fE A 20082 19915 19997 20549
(r—21) (+v=—22) (L—23) (L—x4)

W44 (Vigna sinensis (L.)
Savi ex Hassk
Chinese red - - - -

Blackeye 5 - - + H+
Bechuana white - ++ — H+
Poona ++ + + 4+

T X% (Phaseolus angularis
(Willd.) Wight.)

B X#ME

THXRTA T

NPT ag7X

# b = — -

* b B + —

£ N =B — — — -

BEKRK 15 + + + -

+ H
(.
|
|

+ H

|
|

-+
\

RRE(BOTN -, BREEKSBLUT | £
RiREmk 6 ~30% @ + F o 31%LE: +
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B mAEEOHESR

T AXAXERFROREEIL, BETFD ) »EERE
~P T, MEEEZFFL LW, BiLlh\W,
I REETD ) HRIDEE & BT ) My EE
L, ZDRHEICHUEETD 9 % Tk (Prolife-
ration) , & %W i3ZF D ) W4k (monochadial
sympodia) L T 2~3 BEKT 2 Z 555 (KK
1, 2),

EIRER SRR, SEEACERT, |G WL
REOPRT MEXWNEL, EBHEIITIEALH
N BEEETH), ARETHLZ L, 5
FEHE L F OB F0 T E S Waterhouse (1970) ,
Newhooke et al.(1978) mar ¥ E#, o &H UM
Purss(1957) D EEC#Ei 7> Phytophthora vignae * Bt
AL T3, F 28 7 ERKORRE P. vignae
ET7 XXDRBHICOWT, £{LFEHE T R
Lk Zh, ZAT7—ER %5 —EiEhE
ETERHENIDBDLALLDD, TOEIITEE
T, MBEMTHEZRICTIAELRELIEZ
bl olz, .

—%, FEHICBWTHEOMICHEL ZHEE
DN Thbb, P ovignae l3 3713 L T
BRBICHEVVEREESAL, TXXORRREIZT
XX IZHFRMICEVREEEZRL, FEECBY
THEIIEPICRLL EEZ LN, TXXDRK
JR B2 Puignae L FREZER), AR S ( Dk
BEEAET LY, REEICBWTHL»ICHEEY
ERNPBDHLND Z EH b, P. vignae D5{LE &
RETRELDEEZ LNz, ZDleh, TXX
NDIRE# 3 Phytophthora vignae Purss f.sp. adzu-
kicola Tsuchiya, Yanagawa et Ogoshi, F72%
B4 B IROKRIEE % Phytophthora vignae Purss
f.sp.vignae Tsuchiya,Yanagawa et Ogoshi & L
72 (Tsuchiya et al. : 1986) .

3. FEHDOSML

Phytophthora)®@EI3 Y2 BRE (P. vignae
Purss f. sp. vignae) (Purss : 1957)iz L b ¥ % 77
4 =385 E (P infestans f. sp. infestans) (&
R -E# 01956, B mR 11957), S XER
5% (stem rot)® (P. megasperma f. sp. glycinea)

(Morgan and Hartwig : 1965, Laviolette and
Athow :1977) % & T, FEMNHLL 22REHN
Ru2%{ DL —2pHMbNTnb, ZZTTX
XEHRE (P. vignae f. sp. adzukicola) 1= H1F
DV—ROBFEFHALPIZT B E L LIS, EHMH
SRIENHR D 5 ISR RN 2D I LB Y
R 2B OEBRRIT- 12,

(@) EBRMEB L UHE
BB | LEEN» LRES N T XX BR
B b HWIEIC & - THBEL 2 AR RERTEE 19
Bk (R15) AW,

15 LV —XHFNCHERAL 22

T X% ERIRE DK

BHRES 53 BEAE Y (FE) REIGAT
IFO-30613 £ A 3 ikl
IFO-30614 * R B O£ I ER SR ERET
Ph-4 £ o 2 RNEEHE
Ph-13 NYTFTLavX n FIFEE]
Ph-15 # A F ERFW
Ph-18 * B® B & I ER SEERET
Ph-21 - LENERTNET
Ph-22 #F /A FE  _LJIERFOSEH]
Ph-24 NYTavX AR ]
Ph-32 - BIFER L 51 E]
Ph-34 B X # 5 AP 1| B0 it EH T
Ph-39 ¥/ F BNIERLKRET
Ph-40 * A = v 24 HRET
Ph-41 * ®m B & " 2 ERET
Ph-42 - 4 RER & (BHT
Ph-52 NYTLaw X HEEFER
Ph-53 £ - A Vi 31
Ph-61 #F /A FE  _L)IERFOSEH]
Ph-63 ® A H o FISEE]

Ph-61 (19794) %#Br&, fUI19774F 12 50HE

HEHEY | CEEL TR ERBRS L ) RS
NeTXx6aELRAVZ, T¥4bb, EXED
REE/NE, FERMEY HMRSH S N2 REKN 1
5, FAE, FREE, REEEEN YT
7 X, FIEEHERAL 2,

BEAE D DEEREE T2, BB ZN
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Zi PSA sz - 26~27C, 20 HRERZEEL 72
%, BRELBICEIEEL TR ERLL:. 7
FAF w7 -5y PR 30X21X 5 cm) (LT,
2oy b EBEY) AN ERLEEL, TXX
PR o EEEEIT 1FSLN1/20 y—L

(ER9 cm) DEHEER 2 FV7z, BERIIFNE
DEB L E2TC, WBYIEET 7 RIT&RGTIC
BELLC, BFW (BE%BsLZ6~T7HH) 1%,
KEAEZEKL, #FRHL.0cm DES T3 BEH
TKIRBEIZR - 720

FIRFE | BT 5 BRI RREERE S AR
L7, SHtREH/RE D 1 BEOEERIC 1 RFEL10R &
L, 3~5MEEBR*REL 2. 4B, RREKR
0% %#iEMMHE (—F7213R) , 10%LLEZ BRE
(+F7213S) LH=ELZ,

g R ERRLHE

#72%5 (1988)

(b) EBAEE

BHREOBEERIIRIIRLIZEBYTH
5, BEABEI9EERT, 148k (73.7%) 2R L
726 METXTICHWRESEEZRL, &) 5B

(26.3%) IFBEICL->TRLBRIEG2EL 2,
bbb, Ph-18Fiz YT a3 7 XN L THR
ERESE10%TH > 7255, PEKK 1%, K
REAE, EAE L YN L Tid Ph-32, Ph-39, Ph
-52 & ERGRVIRRE 2R L, BEB/NEB L R/
B L T3 mERE R ko, F i,
Ph-151388 B/ G 2R &, gt L & ToREICH
L CRESEIEBD LN, BREIZIZITR—&8GT
TEBLZCLELL T, BHkiCL > TRERE
WCERFBHLNZ L, FRBEICBWYTLHR
FEngib L 28, T4bb, WEEORLS

®16 T XXZEEIKREA (Phytophthora vignae f. sp. adzukicola) DR FIHENER

B R OB K
& f& #%&| IFO- IFO- Ph-
30613 30614 4 13 15 18 21 22 24 32 34 39 40 4 42 52 53 61 63
B EE #+ H O+ H - - H HH - H - H HH - HHH
# b = #+  H H H o+ + H - H - H H - H o H H
BERNLE H+ H H H O+ K H H H H O H H H O H H H H H
xR E H+ H#+ H H H H H H H O H H O H H H H H H H H
N RS #+ H O H H O+ H H O H O H H O HH O H H O H H H
¥ 4 E #+ H# O H H K K H O H O H K K H H H O H R H HH
BERE(RROHLN 1 —, BRMEE 5 %LUT +
RIRMEGK 6 ~30% &+, = 31% L E +
®171 T AXEERE (Phytophthora vignae f. sp. adzukicola) &N 531k
Lr—x21 V—2Z2 L—23
(B# Ph-No.)
18,32 15 IFO-30613
o 39,52 IFO-30614
W OE A * B 4,13,21,22,
24,34,40,41,
42,53,61,63
B E N E REE B RiE R R S
77 2N = BB NI XRERKM 1S R S S
BEXR 1% BARK L) MR S S S
*x B B & BAEMEL)MARTEE S S S
YT LagTX FAEXHARLR L5 S S S
E /I g WNEW-45 & D #HRSr B S S S

| RRtE
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V—ADHELEREZ BULEN DD,

WAL LT XX 6 RELHAIGEE L, &£78
BV —2RELIT- 2, BRITEITIZRL 72,
Thbb, #BBENEEFNIEN2 GfEIZL£(HE
MERE L h o720, FoOMo 4REICH L TH
WRIEMEZ AT 5HWHk (Ph-18, Ph-32, Ph-39,
Ph-52), BEB/NE 2B IH 0 5 REIRENE %
ET H5E% (Ph-15) B L 6FETNTUITH VIR
B4 ET 8% (IFO-30613, IFO-30614, Ph-
4, Ph-13, Ph-21, Ph-22, Ph-24, Ph-34, Ph
-40, Ph-41, Ph-42, Ph-53, Ph-61, Ph-63) o
SEEICa P NR, ZOZERL, TXXESRRE
BIcBWTLREMNRL 5 3BEDRFAED
bz itk b, F2C, EEZHAL26 &
FEEypatEs LT, B IELERIZICRT,
3hn 4 FEICSORGERL2EREL—2 1,
HEB/INEICR, 1305 REICSRIE2RL2HE
HEL—22, FHEAL-6METTIZSH
RiG2E2L-E%* L —2 3 L L TARE 2T
TrZEELR,

4. REEOEFLRE
(1) BAROEHCRE

ARED EFBBME LB L2127 572D,
T XX ORFRY b S L S RERER R A

WTERZIT- 72

(@) EBMEE LU

BB 2 BRI R IFO-30613, Ph-13, Ph-24 .

7 3WHRE AV 72, BBk & L T PSA FAREE H
T26C, 5 HHEEEL /2%, ZOHRERAZR» L E
Z3.0mm D AN R—F TN R ARNEE
ERF AW, aEERFIZTERIOMM DL+
— L 472 ) #15ml 533 L 72 PSA ARz o 4
IcERL, FrEifE T8 HMEELEL 214,
TNEFNOEFEBEEEZFHAIL 2. 4B, KEKKE
L1EERLD »—L 6MEHAL, HEE
BEOFEHEEXHB L 72,

b)) EBRKER

FRBEOBERET LIRENBFRIERI0ICRL 22
EBY, 3HWHRELIZZABERGEEL, &£
BFHiFIZ12CLIE, 34CLUTTH 72, 10CLLF
BIUBCULNEBEFETTIEWTLOEKRD
BSRMRFL CH S0, BEFEOILKIIFE LR
HLENL -T2,

—77, 26~2TCHIREHETIWHhE LERE
BIFRKELZTL, BREBFBORBEELEZ 5
nitz,

90+
80

0 T \ T T T T T
0 5 10 15 20 25 30 35(C)

B0 7XXEEFREOEAREF LIRE

ks PSA PR

HEEMM 8 HMH

etk IFO-30613 —+o
Ph— 13 *----@
Ph— 24 O—~-0

2) FHEOHEEFDIHREBE

AIRNOFEEEIEIZHECBEESTLHLEEZLNLE
EFNS, BEFOFE L IBEDBEZBEL »IC
THRHERLIT- 12,

(@) EBRMEE LUHE

PSA THEZE L 7-5r BERE B IFO-306138 4 Al
HE ERR, RELBICBMAEL 2Rt KRE
LTTXx 281, BFEL, TOBRERLLEE
UToERICHL 2, $4ubb, BREKDLE
IREHER ) A % 10mm O R SIS L, KA
K ANz »—LViZENEN LEEKODOALN,
FrEDIRE (16, 18, 23, 25, 28C) THHEE
L7z, 46B5HIZA%, BETD ), BETFDOK
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BEX BB T CAHRIL 22, BRUENRE T, &K
MR IS L TEAICE R SmE TREL 72,

b)) EBEF

BHEFD ) OEHRE L BENBBIIRINLIRL
rzEBN, BCHUMBETHRITMKES S - 72,
KWT2CH S > 72, 28CH771ME, 18CA51ME
THo12, 16CIFBCHUKICEET, F~x/-ia
EGATIEREIRL L - 72,

—F, EEAGEFRILINICBRICRIERIFL 2T
BEERL2ER BRLRFHED 5 - 2IBERX
1325C T, KkWT23C, 28CDNEIZEH - 72, 16
CTHLREREFIREH LN, £
BELHho72, LL, BEFD ) DEKESD
LAhotztzd, BFRIZNBIEL, 3HDBE
R HANTEERE % - 72,

WEFD ) DR TEIRE1323~25C D HFE &
2z LN, FPREBROBREHEOFEREL VR
RARIBFEMFICH -2,

150 —
i
7
?.
2]
5 100
i
15
4
®\ S50k
cm
0
16 18 23 25 28
& (C)

BN TXXEEREOEEFD ) R L

IR D BAR

T XX HNERFRE (K3
SERERRRY  46REREE

10mm )

3) BEFDS5 OHAF B

FREBRTHEEFD S OHEEBEIEEIZ23~35
CeEZoLNRY, TLIZEEFD ) DERICE
Téﬁ%ﬁ@%%e#tfétb%%%ﬁoto

(a) EBHRB & UHk

HREIITFHRABEL 72 7 XX Y EEM T
% (25C, 20H M) L7 IFO-30613% % f\: 72,
sEAEie, TR (B S 30mm) & & b ISREAE AR
e —VvicBL, 5COEBETICEHELS, 3,
5, 7, 9BXUIINMBICHELMEL, B
FO 5 OMBEEFML 72, Ub, REEHMI
ENENA~5HL LR,

b) EBRFER

AR EE, BRI ETIREEFD
S DEBUITEERBD LN wds, KB TIZERIC
L, »OBFSICHERFTLIHE S S, &
ERTHETD ) OBRICET 2 B £ EFEIC
PR L 2R, RIBICRLEBY, 25C
TIIEEE L AL €5 BefEA%, BRic 2 @i
1~3@DEETD ) HPHEHREIN T EDOHEE
INTz, 7RISR 1 B L2 ) FH10~11
BOEESBH SN, MBERFLLEFL 1E
BOLNIH, KEBFDLDIZ/NE (KRBT H
272, IEML LB 2 L #ETFD 5 DS
IFesicwmL, F-MERFLRTFED &R
L7,

K18 T XXERREDOBEEF D ) R ATERER

RN Bk &

(h) BEFNH (E)  MERF (E)
3 0 0

5 2.0 0

7 10.5 1.0

9 215.0 15.6

11 &% E4

EERE 25C
B BT XXHERARE 14 (3.0cm) 4
B



TEB AR TXXERRE TORICET 2HRE 25

P En&ERD &, AIREDBETF D ) DRBFT
ERHIZBREICL > TEB T L0 LHAIND
Y, BEEEERGTTIIB L %5 ~ 6 BflitkH» 5
R LEH B Z EVBHLPIC R 572,

4) BEFDIDORFLRE

AR D EF 0 ) BRI BBIRE &G T Tit
5~ 6B LT 52 LI EEEERTHN L
Lolh, RELEETNINDRFICEBLIZTIA
OB OWTERLIT- 72,

(@) EBMHEBLIUVAE

HRE & L THRRO S BEEEE# IFO-30613%
7z, BB I PSA FARE U THESE (26 ~27
C, 20HM) L2AWEZREML LKL
PEREELTCT XX RIEREL, BFH%, #okaE
LTCRRLZHEORE 2 ERICHL 2, £310
mm ([ZYIHT L 72 IR IR R RAR R 2 BB KD A - 72
Vry—VICHHEL, FTEDBESRGT CHELE
L7, $ERISEEIZ15, 20, 23, 25, 27, 29, 32C
D TEENEBER #%T, HETFD I DREFRNR
EARERRHYICREEL 72,

b)) EBHR

AERFERY L, BETD I DREFHERI TN
THERFT, ERREFLLEKI£C(EDHLN
Lhrotz, BFICET ARMIIFI2ICRLZ LS
NBEILL > TEHETOENFBDLNIZ, Thbb,
25C LU LTI BET D ) DBIIEERME 6 ~ 7
R HRAE D, 5101 ~ 2BFRIEEL 2®
o MERFEEIRRINILY, BENEE
FarEk LtEoH7z, L, 23CLUT TIHMKIRIC
ZBICEVEETFD ) OEREIES L, RFMHE
R HERHA L BB T 2RI H > 72, 15CD
BAEIIBCHB L Z 2ENBHLEL, HEERMK
%13~ 14BAAEA L 72 4%, 13 Lo TRFEERLIB
ZI i,

—7%, ZRECBTHEKkPOBETELBE
LRER, BETFOERIIHLL TRV, —#
EVIRERERE THEET D » 5 HH SN,
BN EKERAE e 5, BESETT5I40iE

ETFD ) OHBRILEN, BETFOEXKEIET
% F TORFTRE OB 2 &5 ) BKIERE T
LHEMEIZH - T2,

30 o

25 4 .

23

20 A
i
15 A
b !

10 4 ° °

b 1 o
PO S S
5
0 L T T
15 20 25 30 35
|m & (C)

B2 7 X% ERRE 0 TR & R

O——8 : HETN)EFIED
o DR TR DR RE R
5. /s %5

T XX ONASERKR Y S WREDOSMEE AT 22
R, TXAXHL TEYREEL2E T2 (KK
1V, 2), EBEFESL» L % 2 A RBEHVEHEE IS
I N, AIREIZ PSA, CMA 82t E TSP
PRFERERL, FAEERERIREKCES»T
ERBICERETD ) 2R, MBERFL TEHN
BEFEEET S, FHIZERENIC, FHE
(1936), Tucker (1931), Waterhouse (1963) & @
SIEHRIZ & B & Phytophthora BIZFIBT 5. L
Y, FORRBEEFEEME, M E I Purss(1957)
DEEBICH 5 P vignae B £ ¥ Waterhouse
(1963, 1970, 1983) 4y FAEHE X £ { DET—BL
Tz, 12 4K%E & P. vignae L HDERE#BH L »
¥ 3726, BRKEEC L ) EEOEKTEY
FrEERBRLER, REEFZHoni
Molzh, TATIT—¥BLUO A XL F—F
ERICBWTHBEICETOER»BD LN, L
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L, FOEIIFETLL, MEZFEEL L X
BILBLHELETII -T2,

—7%, P. vignae (39720 L TRERBYICTER W
HREMEZETAEE EN TV 5 (Purss ; 1958) 75,
TRAXPLGHMINTAREITT XX L T
WIRIRMEDERS S e (R BT 5 1979, Kitazawa
et al. ;1979), % 2AWE &Y DOERIRE P
vignae # T XX LWV IcKEHEEL TREMN %
B L 72RER, SRERT XL T, 1Y
N P. vignae (317123 L TENEFNRER NI
WIREMEER R L 28, RREYT I, £72 P
vignae T XX 23 L TR EREEIRRZBH LNk
ol TNz, MEILREEICEWTHL»
IR, XHEIZ P vignae DL RI L E 2 0
h, BIRE D@L % Phytophthora vignae Purss {.
sp. adzukicola Tsuchiya, Yanagawa et Ogoshi
EL, LTI ERRNOREE % Phytophthora
vignae Purss {. sp. vignae Tsuchiya, Yanagawa

et Ogoshi & L 72,

F72, LEBERANZMY SREI NARDS
BER T IE, FIE, BAERR 15, %
BAE, "7 avX, E/NED6 GFEICEEL
TRER, WRENRLY S IEHENOL — AR S
#1172 (Tsuchiya et al. : 1986),

ARENEE L BEOBFRICBWT, BHROE
FIREIZ12CLLE, MCLUTH#EET, HEEE
3B L %26~21CThH 72, HBETFD I DEKIE
E&IZB L Z16CLIES H28CLAT T, REIE
EI323~25CRIETH -2, BAIBEEMETICE
FT2HEETFD ) ORRIIMBICETES BB ER S
BHLNBZ LD HBY, KT 7TREEER
B L 72D S TR & Lk, BRI VT
BEIZEEL 2, —F, BT OMERFIR
BEEFOIDOTHRL Y B L% 1 FEEREEN 18
Mz & - 72,



TR AR TAXERRE ZOWRICET 2R 27

IV 3% 4% % @

T XX EBROMBELRNREELT 2720
1213, FROMR, BEER, BRICEETLIR
BERL CF+BBETILEN DD, 22T, FK
B4R, L cBARE BARETE, #ET
n9, BERTFOEEEKYE, BEEFOENE, EETF
BYPE BRI OWTRE 21T - 720 F 2 BESE
RRAEMI, FEDIIH», BHRICEET 58454
BHHVET XX RHEERBROBEL LD
TLPAEB L UVERZIT- 72,

1, EXRBEDOER

(1) BEFERCRETEEONE

BEFOMEBRICNT EEHEY (TXX) 0
HEBORBELHAL»ICT 2R HBAEREIT - 72,

(a) EBMEBLUHE

BRE T XX (RM EE) ofEiReE
HEE L L TEEEL 2B #E vk IFO-30613% FH \»
2. BFREIZTFH, B Z30mm icHI¥ L 72 E R
#2074 %100ml D= 75 222 AR, EEK 5 ml
202 THRSIERBE L 724, 25C TI0H fsEse
L7,

HeEEY L FERIC L0 BR T a—1,0004E 0
THETHELLTXXET(RE . " T 37 X)
ok EE o ERLL Scm DEE Y »—VICER
L, 5CTH5 HRMMFHEL TRFLHE 2B
L7z, SR+ 8E L 2 REh & EEEEL 12
T X XMW 2REKISm]I ANz »—ric 1 EK
DOBRBAL LK ERBAR %I, 25C T488£R
BEEEL 2, b, BEELT XXHEIERE
BELTwEiicl,

BEFOMRRZIIAERFMERE S r—1L D
EIZERLTWHD ) MTF2REL, 118 (15X
41%) R VnRTFHRPEL,

b £ B # R
WEFOERIIBEBENDHEICEHL LT, 25C48

BRER%ETTIZ  y—LOBEICERL TS
B MT»EHBEINL, ZOHD S BTFE
FEMRIL 245R, HISICRL72EBY, 1188y
220 DEHRTFEIZ T XX HEEIEAXH36. 018,
REAXILSET, HERBARIZREARICH~
MIEORFRTH > 72, AREIIBEEWIHF
ET2ZLICs> THEFORRIMRES NS D
NEEZLND,

50 7]
#4077 I
&
T 30—
#
—~ 20 7]
1
7 ]
) 10 (o]
#
0
R T A XRHEE
E A K

B3 7TAXEERRAOHEEFHRERIC
BiZT T XX 0%

(2) MEBEOLEE

FROERBE BAT 5720, 11BI2B1 5%
FEORAIIES & U2 51 2 FRE OB
BELEICOWTHAEB L UVEREIT- 72,

1) 8% %

BI4E, ARHSRHEL 2I1IBICT XX 2 EET
28, RRORERBEBICHATE S, ARHER
o PDOWMETREL TWbEEZLNDE, #2
THRREOBELTIELBAT 2 -OEREIT- 12,



28 IR EREBREWE H125 (1988)

() EBRME L LUHE

HER B 12 13 AR 4 MEBE vk IFO-30613% A\
720 AEOIMTF LEAREY XA L TR ICH
B2, PPRFIIV-8 U2 —AEREEMY, Bk
127 2T X kA Vv T25C, 45H M
#|72, V-8 U a—2EREM FOPMFIIAR-
FH (19812) DFEEICE L THREL 2, TA/T
¥ EMTHOEERHIIREAT2 AkEE, &
EVFA Y —TEBNEL 2, BEEEIEAKEL
#100g %72 0 S F B (10 /ml) Sml, Ek
BT (LB E 10g)10m] % LB HEmEM L2
#%, FAnr 2 b yxr ST 2EICHES, M
WHELFTE L 27 7ANNEY P E AN T—
W) IR L 72, 6 » AM(1980 4 11 A 25 H ~'81
#5025 B)BAMCHEL 72, ML% % EIR
L, RER (WA it AW TEEIC L D OERAT
o7, FMRALTEE Sy MICARN, T XX (A
NYCT L aw X, ENE) R BEL, RRNEEE
Tz, B 27C, WYL R D 7 > 7 R8T &4
Tic#E L, 3% 3 AMEkaE 1T 72,

(b) KEBHR

BA %I AR & N 28 S MRS B TR
HOBIMEZRALREER, WRFHEELEL LI
MIRES 102 TIFHEIN X Nz b, BREE
X% 513 Phytophthora Br & BB I Nt r»-
foo BN E 728000 Fi32 WA 553 B TRFL, &
HLTWEZ ey BRINL,

RWT, ILBRTFHEELES L CERERE
TRMCT XX RBEL, FN50FRORBEYIE L
AN1BEHIELEREL, BRIIRINCRLL
EBNTHB, Thbb, RRFHERERXIZHEAR
HBtE 2 H HA 6 BREEHEL, BH0RE
IV RRERERIZ 2 RIEE LEEL, LAL,
BABEROBAIEKLEXS BREBL TLH
REERIZESBO LN - 72,

bR L, BREOBLITEICITFND
MRETITFobh, TNOBRENEELRIPIFIC L
STWwBLNntEZ LN,

19 TXXEBRENTBH TORLNTE

REIED LB L F*
: 5 5 R
2 2 K Be 8 n 1 <%% 3 H#% 4 B 5 Bi%
HPRe FHfE + 12 T L 5T E 9.7 31.0 62.1 93.1
=t N 9 100 3.4 20.7 55.2
BHArEELE INT g X 96.7 0 0 0
% A = 0 0

* L EKEORE B L BREERE (%)

2) MAREE

BBICBIT 2 RREOBLIERIRFTH
CENEFRERTHLL L > 2DT, RIZER
DEFIIBITBITIRLEABEICOVWTRETL 72,

(@) EBRMEBLIUVHE
19824 3 HORTEEHKIC, LINBERBRIBENHK
HER6FHOARRERMr LREL L2 EE2E
Bt 72, BIBEZEN2SD, BRETOLERH
KRREIZH LB L EHTHREL, +FRE
L7tk o gEL 2. 2B OB &3 Tsao(1960)

DEBRFERICEL TT-72, T4bb, #HALE
PRELETO, 2, 4, 8, 16, 32, 64, 128,
256, 512, 1024 fEND1IERFEICHMIR L 7214, = D
REEE2 75 2F 783y } (30X21X5em) 2T
WLTC, TXx (. YT avX) 2&HE
BEL, RROMKRBER LA/, BERII27C,
TEYEREA 7 > 7 HTFIcBEL 72, BF% (F
fEx 5 HE) KEKEZEREL T3 HEEAKREIC
Ro72,
FHEIZEANELTC2EB LU0 3 HEBKICE
NENRBREREEER 2,



TB AKX TXXERKREZOBRICET MR 29

b) EBER

HELEANIMFREEICBIR L C, BRIT£L
B bl oz, HAKMEEHI0RMERL 22
EH» LWL 100% X B LU 2 EHIREIX (B150%)
HRLICRREERSHERLIZ LD, BEORBIC
R BRI ERREmL 72, REZRZ2TT
ERUDEB N TH D, BAUEREKE2BB L
1) 3 B B K AN SR MEEERIz BmoEm
hotze L L, 128l Lo BMIREX Tla R
FREERENMINIEL 1 BERET, 13EALEY
Lholz,

—F, REOMFUEH & BRERE L DR %

100 — 1

K )

N

oo

60 —

# ¥

(K)

40

20

A3k, 2 BRI R REERRI~100% THR D
<, ROTHRLEI0%KX, 4 ERREDIEICED
272, EIRIREESE T 512 BRERER
BEUCETL, 1,024/ #RIX 13 5 B Rk AL
BLCULREREKRGSCEL L2 -2 (FRV,
3) AMORRBRICLELIIRTRIZTHTD
N, FLEMOBEBOEKZ ERICIEETLZ L
bIRBETH B¢, ARE OB HRIRIR 13128~ 256
&ThHor2,
ZOFRBRARNLEREOHEE LTHAL
BN E L SN B,

N

1 4
C [

T T T T
0 2 4 8 16

¥ J T h
32 64 128

T
256 512 1024

Wt o

14 7AXEBEBREOLERICEIT 2BEE
TR L RBF L DR

O ks 2 B

®:Fu® 381

x  Tsao (1960) DM FGRIZHET 2



30 JHHE R ERBRIBME £725 (1988)

3) MEEDBA L RIE

FRORA, BECHESIBEETLEEILNS
WAKFHETICB T 2 EEFOEESE L URATML,
BAFELE 2BAT H72DICERELT > 72,

1) #EEFOHEERHQ)
BAKFETICB T2 RREOHEFOBEIER
FHLPICTAROENTEREZIT- 2,

(@) EBRMEBLIUHE
BRAMHE AW o4 BEE B IFO-30613% A\
2o AR FOEML (RBILLTXXIHED
FREMPBIRERLL (RFE . ~v T 2 3 7 X) 2 HER
Lz, 27 AFw 7%y F(30X40X 7 cm)
CRETEEFR/L, T XX % 150258, F551
125%1 (6.0X1.5cm) 2 3#BH L, 26~27C, HEMss
EIU7EATICHEL, £F% (BEk4H
B) AKEKZEEL T, SAREBE L, BHEEY
X15icR L 2 FrENEALIc BRI L 72, BREBRIZE

0000000000000 000C0GOC0OOOO0O0OO0
| JONoN N NoNON N N N NONCHONCHONCHONCHONCHON NoN6
0000000000000 0O0OOOOOOOOO
dOOOOOOOQ.OO0.00000000000
O} NONONCHONONONCHNONONCNCRONONCHONON NONONON NeNe

©

40

cm

ONOCHONOCHONONONONONONON NONONONONCN NON NONONCNCNC
ONoN N NONoNON NoNON N NeN NON NONONCONCHNONCONeN No
0000000000000 000000C0COGO
90000000000 0000COCKOGFOOOOGOOSN OO
00 C 0000000 0000000000000 OF0

©

30cm
A KX
15

30cm

B X

BAREHETHT XX ERRELEEFDEIRE

EBREMH 2R (v ) EBR
BELTER 0 AX 4887R, BIX 518
O : #HiER, @ FRMEK, O BeMEEk
BAEIR A b DB & FRMERER & DAERE R

AR r=-0.7764*

BX @ r=-—0.7178**



TB BR TXXERREFOHRICHETIHE 31

E#3.0cm DRREY 3 A% SR TRV, 48F 23516
MBRELLOLEY) Bz, BEFOBEIERIL
EEL, BEEL LT XXNEORBERE TH
BEAROERELETRIL, HIKFEEIEERE S L2,

b EBRER

AR IZHERESAMURRRRR L CE> S REL I
Lo, ASHERET£IC1323. 2% DB RFL 12,
EiEy» bR LEERNFERMEKIL36.3cm TH -
7o HEREHED L BEHE E BRREERE S OMICIZE
WARDHER (r=-—0.7764**) »*BoHr LNz, T2
51 B EAEBRICE W CLMAMEREKIIr=—
0.7178** TASERMAME & R E WA DA S
btz HEREE S LR D BEN - RRMIEAIL38. 2cm
T, ASEERIAE L N{E A1 . Icm R L 2188 7%
o7,

2) BEFOHEIEMQ)

AIREDWEEFOBEEREIS FIERTE L2
0cm BELE 2z LN, L ICEETFOEIRES
BT D I2HERET- 12,

() EBMEBLUHE

LERER FERE, 26~27C, MEYBZET > 7 A
KTRGTCERYIT- 2. 7BEREK IFO-30613%
FoEEL TELNT XX hEOBRKRM (&
&3.0cm) 2 EREFE L L TR, 772xF v 7-
sXy F(30X21X 5 cm) 2T X% (BFE YT
a7 X)% 1518k, FH10%] 80kiEME L 2
F (BRE% AHE) BAGEKEEREL THAKRE
2L, 2Ny FORBICEERY BELBLZ, B
LS 64, 68, 72, 88E¥FIRICF N FNRRME
D5 An & HREE > b BB £ T REME % 53
L7,

b EBRFERE

MBI ORERARLERIINI6L L OHITIZRL
2o FEIRMEAREEIS 6455 % 5°7.5%, 68BFMHI%11.3
%, T2B$M1£20.09, 88EEM1£37.5% & HAEIFEN
MBS AR IS - TRREERIZEmML 72,
—7, BEEICRRERD S L A FER, 88
Bt Cl3EREE» S5 0~ 5 cm DRI TR
REE»RIEEEICHHL, RWT 6 ~10cm &
HHRTED -7, Thbb, HEE»LEENSIC
- TRBREARBUL BRI L 72,

0]0]0]0]0]0]0]0]10]0) o]olololelele]ele]e) (o]o]elololelolelele) OOO0O0O0O0O0O0OO
(o]lelelelelelelel [ ) elolelelelolelel [ ) lelelelelololele]l I ) olelelelelelele] I )
(olelclololololelole) OOO0O0O0O0000O olelele] lelelelele) (elolele] lolelelele)
30 | OCOOOOOOOOO (ole]clolelelolelele) (olelelelelelele] lO) elele] lelelel I I |
s iNelelelelelele] Jele) elolelolelelel lele) olelelelele] | lele) 0000000000
(o]ololole]0]0]010]e) (o]o]elo]olelelolele] (elelelelelolele] I ) olelelelolelele]l I )
[ _lolelelele] lelele | o] lel le] Jelele) [ le] Jol le] lelele) 0000000000
(e]e]elelelolele] Jo) (elele] lelelele] Jo olele] | Jelele] le) 0000000000
O Q O @
2lcm
648 1% 688 1% 7265 1% 88kl 4
E16 FHALNESDOLEERRE & T XX EEROFEHREEDHAE

EBREMS BN Ny }) EB
FiR27~28C, HEWEER T > 7w %4
O : #fEilE, @ BRERK, O ek

MBI DR V648X TlY, RREKRIL

EL7%,

DT L HEERDOECICEAHFT B LIRS %
P oiz, F7:68~T2RFRMEX THLHITH LB 5
B, BEERE, HLRUIEEMRICHS 5 cm LU
W&, 6 ~10cm DEHEDEEL LD &< iK%

LAEDEBRAERY 6, #EKMEIFREMIC RS
BaalETFIC & 5 REFRERISEMEDL 5D
BEHE & B\ R OAEBIBIR AR S b 72 hY, EEFR
WMEETRAT L LHEBEZRT I3RS hh o7,



32 g RERBIBHRE H725 (1988)

100
-
80 F T
\
% N
] ‘\\
m 60 /}\\ \\
i / AR
40 F // \ \h\
(%) / \ AN
\ N
/ \ N
20 // A ™
~ \.\\\\ \\‘J
T —_ '\_.\\:
0 | 1 T 1
0~5 6~10 11~15 1611 |k
HERERE» L OB (cm)
17 7 XXFEREEEEOLEEM L

BIREIR ) 55 A5
O © 5ER64ARFH1%
W e 728RRE

@ : [5]68mF 1%
01 : [al8gmE 1%

3) ARENRARE

FIRO BN ERISEETF TH 5 TR H
DT, TITREFEHDT XX IINY 5 FRE
DX FORATML, RAHEL L EBAT L2
OEE 2T 12,

(@) EBMEBLIUHE

HRE IR0 BEE % [FO-30613% 72,
T XX ME R IcARE 2 EEL, BRLCE
AR 2 RIRRICHEL 72, B L, 27C,
WY ES  7ETEGTCHREL-T XX (R
v TravX) ®, BFEKE (BEH%4 8
B) AKEKTHEHAL, LEEREREYBFRLEL L,
27C TI0RFEAAE 7 XX 4% 2 AL, HREHET
BEAFVTN—TREL, BMEBEL 2,

(b) EBHF
K ST TRIRIR & 30BFRTR EATE L 7214,
TXAXMERREM), RSN EET R %5
WEEBRE L 7oMER, MERFLEETFIIT XX
R ORE FicftE, E&L, %0 RBFLL
TWHDHBEINS, $—HOFIZBRICSHK
FL, [ILOBEILEICERARBL T2 FLEE

Honrz (FKRIV, 3, 4). LaLuhs, KL
DA D 5 W IZREMR L &2 EHl, RAL
TWwHIRFRL(BHESINL» -2, BDHIRT
NEEIZ—RICKRILREMIZ L, ZDIEI LB
ALTRBEL TH LW H - 72,

SALBRA L 2 RFERIZEFM ORI W BIK
SALEBMES 5 Iz REMBBETONEEIC
R, %L, LFEBMIRE~ SBUCHEL

(RAEV, 1, 2). U En#ER» L, BEKEHET
TOEETFDEELRAMF XK [ILFILE
ThHdeEZ LN,

4) R M
FIROBREAM % A 2 720, RE L FRD
BALR 2 RRETL 72,

() EBMEBLIUHE

HRIEEIX15, 20, 23, 25, 27, 29, 32C» 7
b e L, LALEBRE R, MYEET > 7R
FETT7I72F v 7 - Ny P TEBLEZT XX
M (RiE D EAE) PHWT EREZT-
BER B I AR BEEBE [FO-30613% L& L
THLNLZTXXHE (RfE. YT 37 X)
DF R BIRIRERER 2 HERER & U 7z, BrEUEDIE
HHETEREL, BFLC2H (BHE%6OR) &,
AEKTHEAKRKEICL, FTHOREL - LEEHEER
EPEBORABICREQRIEL 72, MEIZIAIENE
BEEATICHBEL, BREEETEHICHEL
2o —FH, BEFIERENDS E TORERMZ
515 72 ORI SRS BIEE L 72,

b)) EBHER

BRI WEEFRIRYETH B 20, BETFHIE
EHEYCELE, FHE, BA, BT 588 K6
B IFREICIBET 2 2 L3 L Vv, ZD2oHHEfE
B2 BAPICBEL T2 6, BREERIHERTS
T TORFERMS 5, BREE EICTERI N
TS HHEERFT S CORERMEZZELSI
W EHERFEE EAROBRBME L, BR
BFE201RL2EBNVTH B, BEELICEET
DI HHEEN, »pOMBERFTLEITICETS
BFE1215C T13~ 148/, 20C T 9 ~108%R], 23



TR Bk TAXERRE FOBRICET AR 33

CT8~9BMTH-72, 26CLULETIREIRERX
&L 7T~ SR RITRIEREF L, RERXMNZEIIE
HoNLrolz, —F, BRMEKOHBLZ, 15

CRE M TR IRBHMZEL, RVT20CH
Ehorz, BRLEARMTRKBL 2XIZ2BCTH-
770 32C T4 39RIR IC IR D L Nz,

£20 TAXERREOEETERELECICRBARKSRE L BE
wE # £ F EERRR BRI HIREE
(Cc) AT E ey R
Wikts (A) # pk B HA (B) (B-A)
(hs) (hs) (hs) (hs)
15 13~14 — 96 82~83 A
20 9~10 28 78 68~69 4
23 8~ 9 12 44 35~36 %
25 7~ 8 10 34 26~27 3
27 7~ 8 10 44 36~37 #
29 7~ 8 8 40 32~33 #
32 7~ 8 ? 39 31~32 %

HEEE | [FO-30613 (4hi BEsmiak)

PEn#ERHr 6, FROBREMIZIBCTE L
%Z82~838FfH, 20C T68~698%M, 25C T26~27
BRf, 32CT31~32mefl & E 2 b, BEEMFIC
Lo TRREMIIKRESEBHT L L HLD L
o7z,

5) TIKRRYLATERFR

AR KR ESHT TIRENR TR RAE$IE
TH2EMHBH DL, BELL, BERDE—RERED
FRMEER D & KRBT % 2 TORTRREESES
THRETH LD EHEEEN S, FEBRIIFR
DE IR 5 IRBEL, BRI HET
2FCOFEREEHL2ICT ORI 21T
72,

(a) EBMEBIUFE
RENERFEICEL, Ny PTEELZTX
Xt (RfE YT avX) FRAWTERT
EBYIT- 72, BEEICIIARD S BE K IFO-
30613 % #HekE L TR & U2 HT i 2 Zh i AR Bl oD ZE AR
BEHRAL 2, RELBEFTHEL 2Ny PIIT X
X EIBEL 2218, 27C, HWEWIZEET T EIT& N
TicEELZ, BF (BHESHH) %, KEK%
EEL THAKELL, TOHAELLE 1 KREY
Br 1Ny P42 4~6F8%21HICL TKFIC

BEME 72, BEOERMIZ5, 8, 12, 24,
BLU308FR & L7z, PrEreidas, REEI
BEL72, BRARIIBREIENNERMK%ES BE
IEREL 72,

b EB#HEE

BIRNE—RFEREUED 5 IRBET 2 £ TIC
BLARMIEERLUSRLZEBY)TH S, KK
Pz & 2 BHERITERLEL2BRMU EOR TH
B, SEMLUATRECEDLN L 72, B
5T, ARD KB FE TORMERMIZERESMG
Lo TRUZLNDEEZ LD, 2TCHIRE
FUT TIRBACKEED A 7 < T H 1288 LA _E kg
FTIUT T+ RBREDTEEME S H B L &2 LTz,

RN WAREHTICBT 2T XXEBRRK
D IR RGP BB ]

TR R ERE FRERE
SRR ] (#) (%)

5 56 0

8 68 0

12 79 57.0

24 75 86.7

30 75 70.7

HeEE | IFO-30613 (FERAHAR)
mm EIAYTLaTX



34 TimEREABBBRE $725 (1988)

2. RERB

FROFE AR, FEFEIFRIN2, 3T
RRL72EBY, FRICE > TEL VEE»ED
LB, FRNRELBHERLEATLZ L3,
BIROBGBRN K EBOTERTH S, TN, F
RORBEICH LB HELBLIITEEDLNER
RERRIIBRGFCODVWTHRE 2T 72,

(1) MBPEMH

1) BE-RR
BRI L TRSEHENFT XX HE LAV
ENEREIT- 72,

(@) EBMEELUHE
HRERIARO B Ph-392 Fiv 7z, 72
MPRIEREI215, 20, 25C B L U28C L L7z, 7T R

in

;4
(C)

F o 7%y b 1EL72 ) OB LI PSA EiR
BEMT27C, 20BMEEEL 2AMWE S v —L 11
SERIL, WL, ZoREEELELTT
X% (fE v TravX) #BEL, 271CT,
NIRRT 7RG TIC4 BEMBEL 2, 8
FHiV%, EHICKEKEMZ THAREL, FF
ENBETR 7 v 7 RITRGET T4 HMEE L 2.
FRBERXE Ny A ) EFS0R 2 HRAL 72,

BAKALTE 4 1%, FREEEEREL 2,

b) EBFHE

BKMERBERD B RRLALEEIZ28C T,
KATBCTHH 72, BREREERKILENSD
BHICH - 72, BEANE 4 BROFAERERLRT
EHIN L BN TH D, 28C T84.0%NFEHEIH
WL, 20C Ti318.4%, 15C Tixféh
4. 1% B E %D - 72,28C TIIFRBEEN £  H
BRICIR, #HFEL 72 bk, HREhEP R EEHERK
BILL TW A EERLEERZBOH LN,

® RO K E (%)

®18 T XXEEHOREE L IREOBR

—7, 15CRIZEARMER 7 HEAL T RR
BEBDEMITRD b d -7z, YU EDERE
R b, BAREHET TEIARNREICL TZE
BEOVBELRL TH e EZ HbND,

2) BKEEER
AIRDFEE & BOKBOBFRIZOW TRET 21T -
726

(@ MEFH &
19794 iz dbisE L E B EREBIBII% & IR
FHETRRIIFZD 2 A THERORE L BEKE L
DR ERE L2, BNRBRIZBIIKHER 2 4
BT XxMT, #lanfE  E/8, #ES5 A30
H, HAEEE60X20cm, 1B 3ATT, HIER
(Kg/10a) i N :6,P,0; :24,K,0: 14,
MgO: 5 & L{ESEMRAL 2. BHETERIIHITE
WIFHNT AXMT, wfE . £/ H, BESH



TR AR TXAXERRL XOBRBRICET MR 35

20H, BHEEE60X20cm, 1# 2~ 3ASLT,
B Z DA BRI BREITHRICEL 2, b, BXK
BOBEIEI B BRI LHBAE FHIIHE
IBEBIETRRBRFTOBRANEE B2,

b FAEHER

kR RBROBFEEFARL 2HRIEL, X
2002 L7z, ENESRIIHBTIZ6 A 3 PTICHIR
DR ERDRD, TORORERIIERET, TA
244 F TIIRERERES6.5B LT THB L 72, L
LA, 789 HICHERMT6mm icET S
BHFEFRH), 3B —EEKREE 27 (K

I, 2)., 2H%#, 3IFoREAKIEI—EIIV2L
DD, B BADELLL, BLZ5HE
EBICAN L KB TH >, £H5 BEICHAE
EfT oA, BIRIZBBICEIEL, FIFEK

501 -100
40 - 80
4 %
7
A 30 4 - 60 1.;
2 *®
(am) 201 S
(%)
10 - 20
0 — i I 0
620 25 30 75 10 15 20 25 30 °5
( A H)
B18 7 X *FRROFE & Kk EOBIR

(19794F . LI EBRIZSE)

EELE N o N
0— O : FiREAKE
— [ BKE

2 ESH&FH

1) 8Kk RIR
FEBET, BKE & RBROMICER L BIRE
DO LN, EHiIC, TEAFERROBFRE
BT BOERET- 72,

25 F"/ [ 70 g

20 - I 60 J%
X r 50 &

15 4 L 40 &
= o- .
(am) L 20 (%)

.| Ml ' B

0 Ill L 0

AH192.6%, HIREF2.4%ICETIEEEE L
=712,

—7%, FHETRRIIH TII 6 A 3LaICIEE
Rz, [ 6 343 RWHREHB.6%ICIKL, 7
A 24021363 1%I18T 5 5FEE k-72. T
A 48 LI D Fempk IS MIMERIC & - 720, %
ORERBRL (BB TH-72, 6 H4EEH»55
A2 T4Tmm, [ 6 $/821.6mm, 7 A 12
A25.Tmm NEMABMEI N T3, ikl
T, 78 2%4119.3mm, [ 33¥H» 5 53458
[3EH12.4mm DM 2 A 2B E L - 72,

BER L 22 213BIEIFEC TR O RRI SR L
133BC, TBHPOFEELLLIET > T i2T
BEMELEZ LB, 2138 E L EMTERAE,
PR THRENMEMHRBD LN, BKEE:ERD
M BELBARI b2 A BT EHHES,

30 4 r 80

6.

25 30 5 10 15 20 25 31

(A 87)

5 10 15 20

X200 TAXXZEERBRORELHBAKENHE
(19794 : LINERERIETI338)

R s . = E
O—©O : HinfEiksg
— I HBKE

(@) EBMEBLIURE
BRE IR HELEE R # IFO-30614% AW
72, CMA¥HUGEM ET27C, 208 SR 28
2 772F v 7%y F (30X21X5cm) 18
SGOFRBELBICITL T v — v 1 %2 RAEE
L%, TXX (R ~¥YTLa7X) 2igHE



36 LBERERBEBE B725 (1988)

L7z 2%y FEANBONEKREL, BLL2,
Q1C YIRS > 7 ST I 4 HRERE L 72,
RIFERE (BRE4EEH) KEKEEAL THE
Korik PRl 2z, TBKSE (RgtELren)
1324~26%, 28~34%, 34~38%, 43~45% B &
UKEEL. Ocm (i#7K) DEt 5 MBERX L L7z, K73R
BIEAROKKEY HLKLL 1 H 1 EHRKS %
G L 72, RIRFAZIINERMEES, 5 6 B ERkE
LTiT» 72,

b EBHER
18Kk O FAREBIEAE B & RIS AR D FIR
BBEAAEL2ER, RR2ICTALZEBD, &b
BiAse s | 203 KX ¢, 3 3 H Bici32.9%
DEEDBEICRH L T2, 4 BEICIZEEKS
24~20% X 2B E, TRTCHORTRFIEDH LN
729, KK A20.5%FR L -oicxtl, oKX

1~ 2 EARRR L7 Il h -7, M6 Hig
NDRETIZHARXHT71.6% T, E 4 B HH#3.5
EDRIRMEUREUCZEL 7227, HIFKF43~45% K
B L UM~3BUE TI3fE» 5 ~ 6 KM 7212
TELh o2, F72HBKS28~34% X Tl s

AHEENORABKER AL T, Tt RREKON
MRBDH LN LD 572, —F, 24~26%KX Tt 6
BEHE® L 2B TLRREERO HEIZS CEHE
ehrolz,

EARIIBEOEEEEL, BREKRNS 1T
FICHIBORMEAI AR 2 NEURMTEL 72, o
MR TIERRBERIBERENT, Lrd, BRE
PEREICHTERTH - 72,

D En#ERD» L, ARORBEEEICIZEAKEME
DEETH 55, tEPOEBEEIEWIEAICIE
TG HU%RETHREL T, RIFT 2 The
WHERDH L NI,

822 TWKG LT XAXERROFE

SR ER KLU E R ORKREBHE K
LRk (%) 2 H 3H 4H 5H 68
#K (%1.0cm) 75 0 2.9 20.5 48.3 71.6
43 ~ 45 (%) 78 0 0 1.4 3.5 9.3
34 ~ 38 74 0 0 2.7 5.4 10.8
28 ~ 34 76 0 0 0.7 0.7 0.7
24 ~ 26 78 0 0 0 0 0

fit R B [FO-30613 (:iB#EmE)
KFEE | BIFRiL LB
i B .o xvrT37X

2) KEERMEDHT KA

FERERT, BE L ERKGIEIAFRNOFEEIINS
LTHRBELRIZTIEVALPIC L > 12DT,
BLIEARNDSRELFRT 5 HIBANDITHEE,
&K R & T AR DOBRIC DWW TRET 21T

2726

(@ AEF -
FHNBRNKBRERET, 1979 7A 1855
7A31B TH31BEM T ARMOEEIZBAIL /2.
KA E I EREOFRE 2 R—1) » 7L, BEE
#5cm B2 1 moOAFRZ v 7 %i8
LT, 18 1EEHICKEAEZIT- 72, BEK

BRABRSBRNEL A7,

b) AEEFE

HMTKES & BKENBRABER L RT L X21
DEBNT, BRRIFBOBENDKMIZE L £35
cm 2 540cm THh-72, L»L, 7H9 BICEEH
L7 EREMNBIIKME»r @SB ERL, 28#%
7?7 H11BI21316.5cm I2&E L2, £72, TH2H
HBHWVIFTHNEN L HIC1 BB L #10mm Ll E
DEMTLKRMNEEIDED L, BEEEL D10
cm Ll EEF 2EmEICH - 72,
VEnfER» 6, KEE#EMIZFZICKERSH
KBHBEREL TWwa s, —RRICHTREYIE<,



TB BRI TRAXERKE ZNOBRICET 2HR 37

HPOWBMIC R TEENEREL LD 20, 3 or#EIns,
KABRDBWIEIHEAREBICL IR TEEFICHE D
50 — r— 50
T 56mm |
5 P~-0-0--0
40 - N // 'Q 40
o9 | R o \}d"}““’ N N R
it ! P
T Fon L 30 %k
2] o / \ ;5/ L
7K ] g é%‘ d/ =
) i
i 20 — W/ 20 (um)
e ¥ L
10 - — 10
0 I 4 ¢ i . . . i . | 0
7H 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 (A)
21 EiRMIC BT AT KRDOKMNES) (19794 @ F)I|BITE)
3. o AEBRTRETL 28R, Bkl kb TconliEF

ARDFEEREEBET 5720, REEDELE,
AR 5 NS RERE L K IC DWW TEREAT
272,

BE, BETFO ) IREHBM ETIIZEA
ERREN LD, BKFEST TIESICEH
ERan, LBEEWTHETAXNHEETD
ZEIE S THEREIR L) 2L 2 ERICH -2,

—RRICARIET XX 2 EET L2 L s » THT
WEEFEINT 2MEAICH B, BMEERT XX:E
fEIZD L BREBHIREL, Tsao(1960) NF iz
# U THRELE S AV EGHREERE L KD 728
R, AFEIE SI2EMR F CRiEE , 1|HT
BEEFLTWEZ EPHERING, TRERE
IR FORETHE L T3 LnEEZ LN,

BEL-BRTRIREEETN S, BETEE
Bl CARDE—KBERIRIC 2 3 L HES NS,
BEDERE LD BEETFOELD L VIIBEL S

DRRE) (FEL - EEH» L RIERFEKE THE
#REY) BRI B mA40cm Tk - 7257, BLENIEHEE &
R FREIRER & DR IZ I HETRYIC &V A NDAEES

(r=—0.7764**F 7213 r =—0.7178**) »ZH
bz, FREEFRT XAXRETHHFRILALIC
B4, €&L CRILDBILE,» L RBFEFLHL T
RAT BDHF 5 17z BREMIZ25C T26~27
Reffl, 15C TI382~83FMITH - 72, F 72 TR
R F TOMEREIZ2TC DIBESRMGT TIlI 128
LIRTRPETTRE T H 5 Z &A™ HBF L 72,

AIROBEICHEBERITTEEZ LNLE5E
%, IHEEBLCEEL ZICOWTRETL 28
£, 28C >25C >20C >15C nJEIZ RIRMBARZH*
B, BKENEC, o BASDSEMBIT
ERRVE MEMICH -T2, LELUHD,
TEPOEEEI GBS BRIV BE L Z
0%RRETHLIRIMELEL T, BHRTLTRLEDH
BT ENRHLN,





