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1. BELERE
1) Aphanomyces cochlioides = & 3 83
RRRE L OB M, BEYM
(1) H fy
I E CEEIZL ANEE T ICEE T 2 0KE
ARME T L F IOV TR WL, R T, %
DRI D 2, 72, KEBIZBT 2T 04
A DEIEFEE 122V TEEIF K A Aphanomyces
cochlioides TH 3 Z L W REFE LY, & L UMY
LE-T, §TRHRGEsh TS,
ZZCARBEI I > T AEEEFE LB L &I
FOTHRRDN I VA2 ZbT 2 L4, L
ANBUEELFRNFRIIL->THiRT 22L&
POENIRFEILFLHTAZ L ARE2LD2HA
YeEZIOND, LAL, ZNFEFTIZ, Z2H5L 1
WREHDIEIETE L,
22T, &7, KWIZ &K 28 IMEOREFRE
RS2 IITARENHY, HEOE{LEME, &
S L OBEEBL KO & L7,
(2) MRLE EBR HiE
A ke
dEREROBE AL EZEE L THVAD,
OB 2 & 728 2720, M2 #EEMT D240+
BEAHG, WThOTEIZ>WTE 7H M,
T L X{EMM A PREN L, 2 O —REAYER{L M
B 8 FIKRL 1,
O, HEMEY T O T OME
HALIEE S THDOL T 7 ALKy MIGED,
KA EGERIZREKREKRED60% & L, 18R, 75 X
FIZV— b CH>THEL 2o 208K, RETS
~10em® T2 DWW T, RIRE, 2, BERGHE
BHAHAEL 2 AEHBEEIZELHATUTH 5,
/. Al cochlioides DTN OHFE
ALRRAD 7 v dIEI3HEH (197164) (2K
WBLa7 oA CHEEL 72 A cochlioides %
b Ewa L ETERT25TC, 30HRFEMRESE L
I DHERE AR L DR L 2 FEROE 2 S

505 (1984)

F A OHEEIC BT A T EEER

10K 4 PEDKTCHES+H A XL 1%, KEz
TAaREA1.502 L 7= [ilfkoomd & A 7 1 7 D
BEEKZEERY PO ERBLemlZFEIMEA L 72

. HOIMEEE

Ry bEED T A4 TEA2) 9K 2%
U, 53k, Ko & BERKICL, WIS/
L, CUNRTHEIRL 28D 280wikkE Lz,

A Al cochlioides 2 & 5 ARED
TERY

HOBR D # 2 DL & R K THEURIBE Y, B AK &
ANLREY v— L HPICAN S, EWRTHEL,
B AEL EOWEL T D D AEEEL 2257,

(3) FERHLUEL

FER 5 13 Ik - TA. cochlioidest G
RIEILLAVNDHEZEEHSs ML, ZRIC
BG4 5 TERMII OV THETL 4%, 2Ry
B L ISR I TR 2 0 S RIR D (AT
BT L EMBEL

FEELHEMFCHBIUILVREIIEZRZNDD S
ZEEREBRLTWLDT, ZOELERT L L
Y12, B & HEOMIEME, Mt & ORE
RRRETL 72,

Thbb, #W@EHTIZET 2450 DL
¥R EEME, &RUMEMEERBFREEL, £
FHEL, ZOHEFEL2INTNE R, IKRIIRL 0
FIORIZED LML TEME, CEMHMERH» S
<, FRFEL CHRIRE, 2K, bLUAEHE
AWHBWHNIH - 7, F /o, Jeik ETHRIKE A
Ehol, 2HLA7aTOMENEERHSY AT
ZolltiEE Il BT AR HIBOMEMM L, &
bR —HL T,

K1, UL EILETEELIBORERGE LA 5
L, A. cochlioides DM THRBHKEIT VTR
L ERL, BEOPEBHEL»TH2, ZDA.
cochlioides H#REXIZ T 2B E A LIEOHAL
ik, MAEMMES, WHAILEEL TVwELEALD
=8, TRTOSNER & RERbk#E & OMBER



ACHITR ZHB D #EH A 12 350 558 - SR O LEEMCEMIIE &l e S o B IR MR 21

AR 220 2 OBRIEFHIOR & HFUKIIRL 72 AT AL, IO E Y TH-H 2. TR
EENT, BIRFREIEMEE DS S BAKIETEH YTabbh, BRIEHEOSVLETR W L %
BOAOHIBEMGR (r=—0.457*) 126, Zh mLTwad,

Fex HHALBO/SM L EEER

PH  CECKIBEENE (me/1000) Truog T,0; B %

o s BRE BBE sy
MBI BER 0T T R RO me i) CalO Mgl KeO (mg/100g) (%)
¥ oMM M FE f o o 3.69 0.47 7.9 6.5 5.2 25.3 5.62 0.36 0.54 12.6 30.5
” g ” 4.55 0.45 10.1 6.3 5.3 23.5 6.53 0.43 0.45 7.1 29.3
zkﬁ%ﬂuwr ” i 559 0.62 9.0 5.8 4.9 28.9 5.49 0.43 0.64 13.5 30.2
“ # M 6.22 0.59 10.5 5.9 4.9 28.7 4.78 0.37 0.68 10.3 34.5
4 AL it ” Z2I 6.3 0.58 10.9 6.5 5.2 43.4 14.15 1.42 1.30 31.4 32.7
2 " 7.95 0.76 10.5 5.7 4.5 45.6 9.48 1.00 0.86 25.5 38.0
s 5& ifi ” E#E 4.09 0.51 8.0 6.1 5.0 32.1 8.88 0.96 1.56 20.1 36.0
” = O 7.49 0.77 9.7 5.8 4.7 36.6 10.23 1.07 1.09 35.0 30.0
nﬂifTWI ” O 2,60 0.23 11.3 6.3 4.8 41.0 3.89 0.33 0.38 21.5 42.5
” 2 By B 12,20 1.16 10.5 5.6 4.4 39.5 5.78 0.39 0.56 24.4 30.1
” ” Hod 13.18 1.01 13.0 5.5 4.5 456 10.20 1.04 0.59 40.0 26.7
ﬂféﬁﬁﬂwf M+ FE £ 6.00 0.71 8.5 6.0 4.7 42.6 14.00 1.95 0.76 31.4 41.1
" ” 4.04 0.43 9.4 5.4 4.2 35.1 8.8 1.12 0.92 37.5 39.9
F1iE £ ” (7% 2.25 0.47 4.8 6.2 4.6 23.4 5.59 0.59 0.44 37.5 50.2
Py ii Iy ” B |- 4.90 0.58 8.4 5.9 4.5 26.7 6.25 0.40 0.77 — 37.9
” ¥ FE + ¥ 1 3.83 0.48 8.0 6.0 4.4 26.9 5.30 0.30 0.22 20.1 39.9
B SEH] # 6 o 3.17 0.31 10.2 6.8 5.9 27.4 11.65 0.73 0.86 36.0 37.6
” ” ul b 2.08 0.3¢ 6.1 6.3 5.3 15.7 6.34 0.20 0.32 29.4 40.2
[l A ” IHri#  3.17 0.32 9.9 6.7 5.7 19.7 5.82 0.33 0.27 13.1 41.4
m BT Am#i m B 3.69 0.49 7.5 6.3 5.2 °20.3 4.27 0.43 0.22 8.3 31.0
ANEN) B 4,50 0.45 10.0 6.2 5.2 22.8 4.17 0.51 0.38 15.4 34.4
” ” d<  4.61 0.42 11.0 6.2 5.1 21.5 4.13 0.28 0.18 10.7 27.6
T L - i3] 7.60 0.73 10.4 5.9 4.9 22.6 4.74 0.29 0.46 40.2 25.4
o B ” bk B2 7.20 0.74 9.7 6.2 4.9 45.0 13.85 0.96 0.64 29.9 35.2
* o [BAHE FEHEYREERO R Y N HETIT - 2,
Fox HHELBOMEYM - RF/H
e 4+ LY f ¥ W
, ‘ o RIRE M Gt i3 H 2Ok E (%)
=3 S
Wy % MR B%Y% (F) (T B) (D B) F/TBDB/TBF/DB Apf%ﬁ%A @ﬂm
(X10%) (X10%) (X10%) (X10%) (X102) Y i in) (/)
¥R Rt W & 15.2 25,0 7.4 6.08 2.9  2.05 67.1 — —
” ” 2 10.5 18.0 7.8 5.83  4.33 1.35  64.9 61.3 1.06
ériﬁ?}llﬁﬂ ” o 95 221 7.8 4.30  3.53 1.22 62,1 14.0 4.44
” WM 12.0  16.5 3.8 7.27  2.30 3.16 59.7 11.2 5.33
# ﬂz i ” Z2I 12.1  32.9 7.6 3.65  2.31 1.59 54.2  63.5 0.8
” ” 16.1 28.5 5.3 5.65 1.86 3.04 58.3 40.4 1.44
ie 53 il ” FHE 156 29.2 9.3 5.34  3.08 1.67 55.8 33.6 1.66
” #= O 119 19.1 5.0 6.23 2.62 2.38  69.2 50.6 1.37
audiﬁfmT ” =Py 11.4 0 29.5 6.1 3.86 2.07 1.87  49.0 42.2 1.16
” ” By ® 17.5 26.3 7.7 6.65 2.93 2.27 62,5 12.5 5.00
” ” Hody 18.0  20.3 56 8.87 2.76 3.21  60.3 35.5 1.70
fEoRAET b FE & £ 19.7  36.6  10.4 5.38  2.84 1.89 70.2 522 1.34
D ” ” 15.0 20.3 15,9 7.39  7.83 0.94 436 33.3 1.31
o ff ” Ly 8.6 24.7  13.6 3.48  5.51 0.63  64.5 9.5 6.79
& ] ” ¥ | 15.3  35.5 9.7 4.31  2.73 1.58 62.5 25.0 2.50
” W R+ % 10 18.4  19.7 2.1 9.34 1.07 8.76  38.2 0.0 —
30 SR ” it o 8.0 27.7 7.4 2.89  2.67 1.08 — 53.3 —
” 2 N 48 107 23.9 5.4 4.48  2.26 1.98 64.4 51.9 1.24
Fl o A ” IBA® 2.6 12.7 2.1 2.05 1.65 1.24  50.3 31.1 1.62
W OE R okl A B 114 25.0 6.7 4.56  2.68 1.70  75.5 67.9 1.11
UNGEEN: ” = ¥ 16.0  26.1 1.6 6.13  0.61 10.00 68.4 71.7 0.95
” ” & E13.1  18.5 9.8 7.08 5.30 1.3 75.6  69.3 1.09
OB R+ H 21.6 25.3 2.9 854 1.15 7.45  77.3  45.2 1.71
B R p Ik e 17.0  27.8 5.0 6.12 1.80 3.40 78.1 61.3 1.27




22 e B EABIAME  HB505 (1984)

F10X HIROB(LPM, BEVMERFRHEORB4F—ER

SOk R o it R T S Ee

I H (F) (TH) (DB) F/TB DB/TB F/DB 0 kel CEC
WJ HE 0. 164 .162 —0. 011 0.012 0.061 0.023 0.101 0.279 —0.158
%/U\[a{] ( F 0.457* 0.457* —0. 035 0.733**  —0.201 0.512* —0.523* —0.551** 0.402
/‘?[HE{( 0.262 —0.230 —0.182 —0.033 0.011 —0.242 0.415*
fﬁ[mf[é —0. 2]7 0.891** —0 656**  —0.248 —0.260 0.118
F/TB ~0.060 0 632M —0.590%*  —0.450* 0.126
DB/TB —0.613** -—0.276 —0.265 0.179
F/DB 0. 090 —0.087 —0.114

P P05 omw B pew BB

- — -~ e =#E 2o E e FOH ] #

b} i a0 Va0 Koo ML PaEE O d ok E A 4 P, 0x & 41
5{—. 5 Rk A O 639 *0 004 —0 167 O 143 0.268 0.184 0.129 —0.055 —0. 012 —0.457*
SR (F) 0.266 0.309 0.172 —0.042 0. 542“ 0. .))3‘ —0.146 0.215 0. 274 —0.307
2fiE (T B) 0.409 0.457* 0.393 —0.162 0.164 0.045 0.106 —0.151 0.164 0.197
f_’l\fﬂf[%](D ) 0 192 0.343 0. 307 —0.107 —0. 059 —0. 162 0.122 —0 314 0. 020 0.273
F/TB —0.051 —0.011 —0.099 0.114 0.407 0. 472* —0.297 0.356 0.014 —0.465*
DB/TB 0.008 0.140 0.125 —0.000 —0.148 —0.249 0.054 —0.806* 0.096 0.133

F/DB *O 205 —O 185 —0. 258 —0 100 0.088 0.122 0.257 0.150 0.043 —0.162
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i RS

R BE, K9 Ap. BICLBFLHAE © ks HELER
-t : IN D e ‘xﬁli
TR RAERT (5H) oA .
BI7R TEOEEERFOBEF
wE Ka ® W K K Wik _
(C) (%) 200 46H 600 80 00 2EH%(%) F2k RERICLI=HMITLER
40 0
SHES O ZHM (%) K OF £FO Bk
15 60 11 =
%0 0 t & R #AD M IR #RA S R (%) B & (%)
MOk & 27.323.649.1 T4.2 TH  86.8
40 0 »E M 4 337390 817 ©0E 991
2060 b ampg TOE B BABITL B0 R w2
80 L B P sB O 4 2125 83 4 9.3
40 0 WOk = 403 34.725.0 54.2 FR 52.2
25 60 1 2 3 4 4 u B 4 444153 733 V0B 60.2
vt = & 8 8 8 8 OB & 3130039 8.8 908 145
40 0 »o@m &~ 40.025.9 9.3 R27.0
30 60 1 1 2 4 5 56 - doofE & 30.2.30.0 30.8 75.5 ®¥B 325
& 2 2 4 7T 9 9 10 BEEE e e wows M4 B 37
O & 44.330.0 25.7 62.2 ¥¥E 2.8
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(4) % #9

HEM L IC B 2240 LB A HV, 2 OR(L
M, WMEWE & Aphanomyces cochlioides 12
£ BT v A AR & DOBE & ME L AR,
MEIC & B5RIETIEORMR &% HIRE L,
ZOEVTETEC, KW HETE» -

2) TBOEE L HK
(1 H [

BITH T A. cochlioides |2 & 27 v H AW
DRIRFE D LIEOERE & ADOMBEMRIZH 3
ZEEELNIILEY, TREESLD LD, L
TOEREITE -7,

(2) MELE JEBR H ik

TEOMMHAE L, HFEMOXNMEL GBEL
B) LEBRIOMELT GEEEHE) O LEh T
AU e LA RBR T » 4 4 165581 %10
BOELETREL 720 205D D KRS 5D
VT 7-500me X EARRMANE FIER 18 (EZE 1 lem, R &
5.3em) 123®, Tha#Hs EF T, H10mdD 5 &

PHEFSHTIEEL 2o [EEOMEHIZLD, i,
h, EO 3B AR 2. £, RBERGLEZ,

M, &, X &b, BHEKRBEDONIXE, £h
2N TR0 RS IX BT -, 7 DO
DA TE, &6 NP F-RGHRER S, 2 hixd
o3 LR LEEZE 212K, TR,
TARTOFLEDER FO.Semiz T o4 rvas
—~y RIKFEEL, BETHEOMESEIZL
UR 3 3 RV
(3) #HERHPLUEE

IR E D EHER L BOHEBEMFRIZH L2 LD
NEEZ ST 270, [F—TBOEMELE
A, RLTUBRILEET AT 2ERL 1o
Thabt, MBOEELEIRELEO 2EHEY
o, FHELLEEE S 3RS L 2,
Aphanomyces WREBTH 5720, HIFEARSED
B 22508 HY, HANIRE, LAY,
EFRNHE DR EHRER, BIRIIRL e H
D, 25CLLET, L2t LEKRSDECT TS
MIZEIRIEE D o0 LA T, HiEkSy %2
BRRS I L TRIBMEDOZERE TN, 20D
CAB S AR, PE-ZKGEEER, & OFEERFERIIHL2

F50% (1984)

%, B16, ITNIRL &N T, JEETILED
LREZOE— 7 I3FE L Cl0pm , mEX 5
T, WEE3um (IZb-H>THEYD, 35 ITmMHEE
LS PIUITRETETL, @Kk TEL - 7,

CDENETIVEBRDAEFRIIFEFIIFED & n
FREICEMHZEALAEZHD S 213 A. cochlioides (2
LAWEVNAIREFE S A2 L ERT LD TH S,
7, Al—TBCERE S S /2 2 &3 E &
BKFREE-2ZEEE®RT S, LAV T, EEOD
REBRIZHH AR 2D S LIl L3R ED
HELHE L

(4) % %3

RSO THEAH W, ATMICESR 2% %,
[BIRF Ky & 2 BERFS T3 & OB 2 kit L 7o
ZOFER, BEUIKEDO L WVEEDOEE THRKFI
S PIET UL s £, BRSO PR FH/RE
APED -7, EARSOBRIEE B TCAEL
WERIET 2,

2. RRBIRIE

1) BLOHEE & RBOEF
(1) FEHNFEER
1. H 4y

IR 5 1 Aphanomyces OWEETFIZ L 518 F
RSN DR ABERE I T 2 KD % 2T, Wtk
R AEX, BHi s L TRReLAHOES,
BHRLawlehs, MEPRIZETLIHRGTR
RIS N, IREREIR LT 5 &L
MARRAEZE AWM EIZL 1, SHIZHER SO (L
ko, ERLL CELHEEI L AMBREY
BIEL 72,

—7, EEHIL, AETIIhEFTEMEIILE TV
A BSAIRORED, A, cochlioides 245
T EBRY 2 LR, [EFEO S TR
WZEERWHL, ZNAMIRORMIZES 2
LEHEL

2 ZTKRIL, BFEROE L O THIILR R
S5 EPRBEEXEE LT, EREEANCH
TEAPELPERBT 3281207, 2HI2ER
b, ¥7, ENEBRTHRET 22120 7,

O, MR e BRI
High TRV 2 LR U500me iR 158 12, X130



PR ZEB T ER T 12450 2 - BR{EM O SRR LR E O BRI 25

B3R BLOHEEERRK

w5 i %ﬁ B # (%) 2 W K B (%) Afphanomyces%*ﬁ@%ﬁ (%)
T T T aE b LRES R SRR (AR LR RETE R
e jLrg 89.0 84.3 54.3 87.3 63.2 100.0 80.0 89.3 85.2
8 JE 80.0 75.7 61.0 86.3 41.0 83.6 90.0 75.0 88.9
WIS TRV &l Uil LB, 188, 5 kO mI4E BETALORRN

ook 0 BB IER 2 £1E L CILR AR OB (I e T R R
W) AUIZ, 3FIEO A D, EEE, il AR IR
REEOBRELVDSHOMEES, FT LIS wmtg FOE 82 87.9
S CHUL L -0 RERO R AHE L, C iwé if £§8
%57) k- TH X 115 Aphanomyces HRED L ] PEL A iﬁ - 69..0 100:0

sy, EERELE Bl -1 '?@? 69.0 Zzi

B+ UL CHR AR L 5 3 h S A A HRET ol 743 :
L7, £9, HEERETETLNIERL -, bl #

RER TS L CHEEERICHAL 2RI L E
BHEOMIZ, DROESABR2EEL, ILRE
ATIEAIMZ, 3FHEE L2, BEOHETHIE
NEBD, FTITEW, ZOMREHFIIFRIRL 1o
9, EEABFIIRETHELAL L, BE
TELEEIEOME TI0%5BE T L, JERER
T ESEm AL 22, BLOSEEIC L 2 R05
FRZEDE FILESR &AL R B ROMm LB TIE20% N
HoOWELFLN, BEEDOHEIFERD SN, Ly
U, BETETIHEIRO N E P57, 20
BR, FSFRAROHIRIZ Aphanomyces DWiA+D S
RES®, RIROERLRAE 25, BLHEE
LT5~BRTE S N7, FIBIZITE AL
Aphanomyces (2L 28D EHEE SN/,
AT, BIEILEAEBEOERAY, TEHOD
Aphanomyces DEEBEDRTIILE2EDTH S
sk, EEOAERFERYP I TH 52 L0 H»
EEZNV, LAaL, Z2hE oiEL2D LD,
BILABR A A - H A HAETAL, 744 %
BEL, BRNE2HATL . ZOLIEE4EITR
LAEEBNT, BEAEDHMIIEHEERD -, 2
DZEFTHEEY, $#EICE-T, FAEO L
HFILBT2EERIETFL2VWZEARTLOTH

%o

FENFEBR TCHEOEF I L2 RWOBR AN S
PIZL A, GlERKEBETOBENFRIIRIET
WEAM LA, SEIETOLEBIIHS 21
BTL7xas £/, ZOBO#EETCLEFD
Aphanomyces EREIZET LA WE D EHE SN,

2) @BICHITRBEERE ERRK, LIV
=& OE
(1) H f)

ENERTELOBEEIBHR2BRT L %
O 2IZL 72 9l &R E RS CE T OHEERRE &
FIh, L UIE & ORF 2L R R RS & 8
HOR 7 L v RERBISD 2 7Er TREFL /-,

(2) B HE
A . (A5
bR | R - GREMABR @S BT 2
F v AR 4 EH .
CHERERN, k7L v RERES,
3FERIEM R LML),
o, (iR s fE
WaRERHE H Ty T -
/N RBRIX ORERL
JERER U BLEX, $EEX (55, &, 5#)
#d4 AR, ST (55, 5%)
w kB & & 2 K7

- I 5
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5k RIGE - RIEARRICH T 23R, RCUO, NEKHE (20%8)

% " TASRR (RS, 6 J115H) - mums (7 H12H) UL FE 2
’ BARREC  TREMREC  TRBMRER  BIEMEC R UMM MR OB (4/10a)
1 i 68 50 73.5 35 30 85.7 5152
6 FEafl 69 12 17.4 45 1o 22.2 6743

=. #E Ak ML 7z ENEHTEHETRE & 2 RIEFHED

Jbrd el | HEFE%, BLE72em, M 2m, &E&550
kg DIERFRFHZ OB L0 — 7 — 2 H W, 605 7D
N7 75 —THASIL HAGIRED b5 75—
DLy 2 alniE15000E, A — NMIIGED 3
M (3.24km hr) &L, 59, b, EEEE T HF

ZIM S 2 TH - o SUTOREICHEIERK - &+
Flek FEEICIIXRETENEL (REH)

1, 2, 3mlEfre L,

4 AR hoOEET — 5 — 1 [ETFIX A
59, 2DBEITX AR & L,

RLOHRREREE
# fi B RV F o ak

mEooX Rk 60 X 24  60cn CFI%
HaEE (kg / 10a) 120(S273) 120(S273)
% fif H 5 H9Hd 4 H28H
X i H 10 H10 H 10H 6 H

(3) WBREER L L UER

¥4, 794 O (E T Aphanomyces 12X 5
B AL ER, HC UIUBR, B L UF R & A 0UERK
HORBLH»EDREL»EME -0, EUE -k
HHECER Bl D204 H 123517 3 BB 4 F15%K1
Rl 7me 2z & By, UARREITMSIE TLIZ
FEL 2280, L UMk X EUD HE L,
ZOHFICHBEABZL T3 L DD EEFHTHEIL
Fred, L GUTHERIIC 350 AR ARE E 1S —
BLTugv, F7z, BRI &S R & SR
ALK LTI T SR OBk AY, EfE2 L
P, MIEMREINTEY, Z08E, REFEL,
FLIIELC, EFFLLERIL TV S, 20
ZEUHFECEBEHEIIIRLAAEDNTH 5,

T, IO L EfEID & AR, R UThEE,
B LU RIE T ORE 5 2 DdEE &
T2 THHEL, Eo—7 %R, £0OET
nl#012 &k 25899 % RIMFEE OEL L L TEI6RI

B BEERE(S5 H14H)  a@iERE(S5 H20H)
IRy 0 0
BEp=GH 3 ~ 5 5 ~ 6
o 7~ 9 8 ~ 9
i 10 ~ 12 11 ~ 12

F) b EER R I & B Bl OREE
O—9—A20TWwahd, ZOHMIEREEKORE
+OREEIZ A28, BEUTERGDOEE |
ﬁzié EHMECH DI EEZLLNS, LAL,

CTIEPEETEHHRITE DIEHmVB L DD RIFI
iiﬁ®§®ﬁ£f%@,%¢kﬁ§otgﬂ&
[ UaRBRIZ L 2 &, 998E CL L ARFIT(EE S
nTwni,

xC, $EILIZ K AOIMhRR, RO, LU
URFERREL & 17R TH B &, BFNERTIIHIELS
KA IMERRDI AL RO SNl b ST
BB TIEZRAHREL e L L, $EHE
2R BRPFUIR C U hkk, + & OYUBERREIZRE 5
AIZERS 5, FHHEIE TR AER M & LR UTnEk
FI7R HEEDRRE &M, R U, IESER

STAEME MLC O U fE Rk B

LB g ) sE(%) (/104
AR 21.8 42.5 6574

w e S9BUE 18.5 15.0 7130
LREA 7, 161 2.0 6019
o 16.8 11.3 4537

WAL 17.5 23.8 8000

W E BEE 19.0 2.5 8500
w o~ 11.5 7.5 7600

), LARIE90~230kk, TR UHII80M THE



RCHR=8R : MBER S 251 258 - B LEMEYEY & EEREO ERBEY 27
F18k BEOEEELNE, HLURPES
W & (g 10 oW &
” ] # f}/’ a) R bi & e
YAIEEH  FEE  [FHAHR 17 fkElg) 55 (%) (kg/10a)
HESNFR 6611 4426 100 673 15.2 673 100
.. 99fEE 6574 5241 118 735 15.2 794 118
AL AR o 5852 4195 95 697 15.0 626 93
oo 5982 4583 104 1010 14.5 666 99
LR 3500 5859 100 732 16.4 962 100
o E 9L 3450 5952 102 700 16.3 972 101
o 3700 5348 91 704 16.5 880 91

AL, INHERREUIINL Tz, LA L,
~GREE Cla i SBRHh & &R < OTuBkiEdEA L 22

LOO, HHKRHETLIRD L THD, ZhidsEE
DRV, WEMICRF TE 2K £ 2 -
7D ThH b,

RICIEFAEDOFER 2 HI8RIIRL 12, 2RI
&5 AL RBR TITSEEITE T18% UL L 7= 7%,
~SRPEE X T, RO IZ & - 72 #8E
TIFHFE TEA % <, 5@ TP L Twi,
M IZ LR TRWEE TR T L2 00,
ZNL LEOBEE TR TOMEIZH ), M8k T
ZFDEDPEL P TED >, LA - THEIRIE
R TIZFIE CRIREDHINZ L N18% D £
AR 7,

VIR, B55aABR CHILFEE & 7380, & &k UL
EDORG & & RER, ALRBRKTCIIREFIZLIED
ZWEREOBWEETE TR Uk L, FER
B, MR LHINL, IR EL N, LA L
B & L RF RO UMRIIE I SN o
7o —H, MAfFEEZS 5L, JLRBRTIIHEL
TEFLTWAZEAs, JEILL 2T E
LMb - THIIZE D EHEE SN/,

4) # #9

35 ERBR CRUT ORI R & My L 224850, LR R
RCERFICKED L WREOEVHETE TR U
NkkiZgA U, SEHRE, BEITEFRSRAES S
LaL, IEROERE LT, B TREDHED
LISHCBEE I & 5 HEOWRMREN D RL H -
b D EHEE SN

3) BLOBMEN LIROWIRMY, BEMMEC

RETEE
1 H )
AIE TR ENT, BFEIIKEO 2 WVEBED

SRV TR < UTHUBRA'BH 5 2 2 U, SERE
LT 32 2SI 72, 22 TIREES
SLASRR, R Uhik e S 5 REFE O3]
ELT, MEOHERITZ W, Z2AAXLEOMM
P, MEEMMIC RIS T B A AL L 22,
(2) B
A . BRI
- R EREIERER B L T a T U A
JEE 2 £ B B,
o, EKARE
ryus—n~,
N BRI DR
BEULIRIX & SEIE X
=. #EIEHE
BH2H (5 H28A) It UsERAHO LT &
COBRUES#EEL 72,
AL B
BEMD 2 60cm, FkRH © 25em, FEAEE © 80kg 10 a
(S0 04 %23, HFEH - 5 H27H, #FHEE !
SR, BRIREID AN D 7T H24H
~N.ORFRAE
FEAEE L2300k 3miBfEL, 20D ) b DI
KEEEL -,
b BAEERED
TEERTF2~4mTIiTE >0 FAXILEILES
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#FLHUTH D, HAIER IS Rosenthal i &%
L7,

(3) #HERBPIUEE

FNFERR THEM T & 5 8 A% O SRR &

WD SN, gl EEKE T VA OEERY
THIERBR AT S - /20 2 DR, BT Tk
CRIESTHE IR E L a7, L L, 1BL
UNERIZBS I3 L, EREOHMNE /725
U7z Z ZCRICBEEIZ L A3 MPR, 4w UIEL
UMD T 2ERIZ DB THRE T 524120
7o Thbb, HBEEZIIETIETOMT A2iEE
2F 570, BURERBEOETEZVEL, &
OTHCHEEL 2. 2OE, FIRIRL L

F19XR BESFETOERELOHEREEIH,

RCUThODOER

OB ORFE(%) LAERE(%) R ONERE%)

b B 69.0 66.3 19.0
#HE 33.3 46.3 1.0

) TASISRERE%23HE (6 H20H) 1ZEEIX90
%, BEILEE[X 2008k, fHR< OMUE 7 H23H, &
X2004 TR L 7o

HY, #ELTRE  FXR BSTOBFLOHE
FEEFLALD ELRE

D, LRI #I20
%L, 0%
DR Ukt
B T19% & - 7=
LOPHEEIZ L
T1%iz§p L,
FEAERDENE ST ZORITE - 2R
FAEDFER L F20R IR L 245, HEED TS
ol ZATI, L AHIOHEOIZH D, i

o W EEE SRE
O 2460 420
M 3470 640

E) . 9/ 208k

HOSAIEFRRZ IS B3 BRAE R & — Bl Tz,
%9 L Z25ihm, %6 RS R 2157 B C

EED HED YR F2Nk EFETOHEEICE
M, EMEIC K 2EREEEOEL
ETHEL»FEEL

F A EI L P ) kTl
B0, SHET LR 1~2
LD EFIEW 5 mE 153
PIEEL, %7, &) . W R

Fe2F A~ B L, EAEE, EKRFPELHIS 2K
FTLTwAE, 208D 0~5m? P F—/k5ihig
EHI8MIIIRL 2%, SR THALRIE D RE h,
fUBEOLBEEEZED Y — 71326 um LITIZEITLT
Wiz, ZOMMILRRIZER & &R LBEFROEY
Aphanomyces DYIlaT, FoEFD KR & & & g+
AL, ZN6DITEHEFEL CHIHT IO K X
STHBEVLEH, ZOZLIZOoVWTIFEHES
O TEMIE RS Z 82T 5,

& T, Aphanomyces \ZHBEETH S7-0, 14
FH, ERIIKOEEIRD TKRKEV, £ I THEE
&2 EBKGOHER 2HEL, FIXIIR L

(%)
gk ~
[
\
fL Il \
b %}\
l \\/ s
/
1 2 (PF)
300 10026 (GBSO B am )
—_— ¥ —— B

P18 FBEICKBFLEENDZEIE (0~ 5cm)

$2x BEICKZBMUHNOREEEBKREY

- e (%) LB (%) #kE (ce/3057)  EARGFH
e WAEE $A TE MOLHE BE MOUM fAE B | E
0 ~ 5 249 293 751 70.7 64.3 6.8 1.43x10731.51x10™

~ 10 23.7 30.5 76.3 69.5 79.5

10 ~ 15 254 27.7 74.6 72.3
15 ~ 20 26.7 28.6 73.3 71.4

96.0 60.3
141.3 77.3

8.3 1.77X10731.85X10*
2.14X10731.34 X103
3.14X10731.72X1073
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tem 1T ] l I j T (:13?{!
ik e

R’
100

i

Y
O CmiA

— i BT
PR

15emi%

.
6.21 o1

n L
5.21 6.1 6.11

BIIR FriFA—F2—-ICLBBHHA

BAKSR

Z DR, LT EE LRKOBIIEHE LD
EEZLEN, BB L LEEEL 2255, Aphanomyces
CEo THIUAMBEOREYT 325 H Mok Tligh
K, BEUZOHROBENCTHIXO KRS D
ZEAE ol ZOZEIFEEIZLSTED
IR RIR BT 26D T4 02 LB L Tw
Do

EZATSMITH 9 13 BT OB EERIZERT
MRAENRT 2 7L v EEFRELTWSELT
Phytophthora cinnamomi Wil L TIZ T+
L g ppm L EThHo72 Tk,
Fusarium EHETIZZFL > OER A DLW
ZEEHIFTCVE, 2ITBEOHEFIZE-TY,
ZOLERAPETE2ELEIEL LD, 7,
TEFOBFAERAAET S L1 L, ZOE
—RAE L H b CHRAEL 2, R EE20, 21
BNZR L 275, I & - CHUERE A28 %, RIK
B, M, EBREEOVWTRLED L, S
3 A3HRIKE, BAREEOLFELEHEBL T
oo ZTDZEMS, HIETHEIBRY DRESNT
L, 2N & THAME L, FA3FEBEO

RAEEO FHEELE5T, LT FL >
FRIC EAHBEEHORBEE G 2O P gDk
HEEN,

(leci 720
60 X 10¢
40 x 104 X 10%
0 (mm (0] :
AR E WA GFAER R

FOX FEEICLZETHHEVHEOLIE (8BE
5A28R, /E ' &£H56 A11H, 248,
7 B22R8)
IRV USLIEG S (EE

(X10®

)

5
[i[i& iilh

0

R/ Al HRAPER R

H
F21H SEEIC L SWMEMLEOE L
O B W #UEX

4) # (8]

B L OEEF LIEOMEME, MEMEICIRIET
BB A ML, S &k ARRER O M D AR R
R AES L D &L, ZOE, L TR
IR, JLBAT O s, Mt L, L83z
Bl Cwik, 72, BEMEM 707 2H/EL L
KR, RAMER, RRE, ROovTh @b L
Twr, L2L, ZhsDZEA Aphanomyces
I2& AR, BLUNoORDVEL LT
3E DD,

4) HIFIROKXZ S EHIAMRRERDORERE
(1) H 1y

INFTIZ A cochlioides \Zk 58T ~ 4
A B LA DR FIEOMPENE L SR B L
EFHEOBWLETL A, S5 EOHEL
SO THLRBABMT A A5 HIIL 20 %
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$23%  A. cochlioides % ffE L - &IEREDK & WL
WOME WKLo L REE AR ROMBD 50 A Bk
HH ST A RREL
Cam) g () gy MRREC ({1, 1 nt)
576 104 22 73.3 4.5
144 39 25 83.3 32.0 3.5X10°
90 26 22 73.3 31.8 7.6X10%
36 11 21 70.0 0 0

L7,
LT, ZOKERBHOROEHDIT 2720, B
THEIZ & 2 HEOWEME, X0, #EHED
TALAPEL 22 W6 FHH»0 &g 28835
SN,

Z 2RI, TEIBOKNE, BE IKED
I E BT AN B & 2 2 TRIFER DR
EOWTRE&EITE - 720

(2) ¥} & FEER S ik
A, (kaki

N, & bt %30% O Es{t K FE K TUIE
L, KM, &5, %6 UIIRREEY 1ok 478
HOIZ T 72, 2N FNOBORFIIHEEIC X
- THIE L 74545, F¥H576pum, 144pm, 90um,
36um TH -7,

T, KRR, BOPF—KyiEE

SEEL b A 100m R EICLCEEE S L DK
kw2, F72, PF—/RGHIERIZRGRES T
HEL 720

/N, A. cochlioides DYIfaT & kT
O BRI

gifa13 T — o I — VIR T 1 A HERE L
Bk &S, 2L T100ml DRBE AR 20 2, BB
HEEL oo HEETIERER S O HiEILHE > TR
L7,

. RIRMOMEIC L DT v I
9o B R

RFERZROWZ N F N 2500m A1, k<
HEDEORPTED 2, AT OBEEIIEAD
W LD HETHEEL 2o A, cochlioides
DYNfa-- BB O20m 2 PO EE KN T, T
RETALOWMEL %, ZORIICT VA,

¥ IHAEMOOVWETEAKRIRERY, Py —LIZANTARESWIZ, ZOABOWEET % MEH it

TE/ B, 30R 2R S 5mml ZFRFE LR L 7=,
WeE-f- DRI NEE, BRI EDERL 27 v 4
A T OFR 201 BB 242 L, #11 %
BRRED AR /2o BITITERSE TIF 20,
IR 210G L oo BRI IR A EES 2
7= 25T DRFATIZFE L 72,
(3) #ERE LU EL
FVRYICRL ZRBEOMIC AL cochlioides
DY+ &R, % 2127 v+ 4 23EFE L 7 8
BOFRI EIROEDIZ B 3 A cochlioides O
WEAS#HEL, ZOHKREH23E, HIUTE
$24% A. cochlioides EREEH DR ERBDIIC
BT 3EE

LKL Ta] e G o =
P Oemy tige ey e SN
576 104 15 100
144 39 9 60

90 26
36 11 0

) 15kkFEHE
6125 7=,

RERTVITNETORLLET, Z2hF AR
KEOL VMO KRESEADBIEHNTE S, AL
FS3 B97 PRk 2R 13 e RRITE DS 76pum TH0% LI L TH
SDIZH L, F/NRIED36 om Tl 1 BRD 595
LHENE o, £, BE6ThIEEII1C
144 pem, H LU0 pm TIAMIE, F7, 002+ %
WIL 2Rl 2 545 F 0, KEIETIAE S
CEEMETAZLATE L, ZOFE, 144, Bk
L0 MmO FHZ FiF AR DHT A 5 Aphanomyces
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765

EE6 A cochlioides % EHE L /- & HEkIE
D & TR

(%)

40r

20F

O£ AR E N A, 36 um DFSA 5 138
SN hor, T, 7oA OEHDEGIZ
A. cochlioides D+ 4{IHsH, Thz &
FRIZEOABEL TLH, PN hsuREOR
TR L a7, FI2TRIZ, TNH5DOHERL
DRIFEDOMI L AFLBED KN E A cochlioides
DT DOBEHORER 2 RETL 2o Hu/of
HIRIfE & LB K & & & ORIRIZ P F — Ak Srehis
AR Ik TR, $22, 23KIIAiL 7,
Zl&BdE, JLBE—7OPF#EITHCED D
5, 1.44, 1.85, 2.05, 2.41: %Y, 21 5124
LT AL LREBERIE, Zh£0104,39, 26,
NpmThH-7, ZHLDYREEFEE, DS
Th A. cochjioides DFOHES % BAK 12 F
HT a0, ThEhoBDH 7 L1246 X104
S I O RERAR PS¢, Z0@GB0H
Saatl = EBOME, FBHRIIRLLEE
D, RO LFEEELIL pm CEHBEESTS pmD
i) TRIZEAYDEEL7 ML 220, Y&
F%39 pm (CFHIEE144 pm OfbFE) Tl3leE T
D5E@ AP CHE SN, Y BER26 pm (FHE
gHEX HFEOWDHSLIZEITS A. coch-
lioides DHEFDRBDEH S

F22R BOWEMNPF -KIEHR

136 pum —-144 um
—o—I 00~ e L 576~

[(ﬁw)*\‘ﬁ%.
576 um ‘

;. ! 90 e 36HM

; 144 pym §

H f‘\ 7

! v

i i Vi

' I

: DA S

O
AN A o
) NN

H23X

3 Z 7 3
2 3 (PF)

144 1.8 2.05 2.41 (fUEY—70PFi)
104 39 26 11 (LB S BETE 2 m)

BOKEE FLEEOMEE

b ok % fLBRONEREE LT O
(pm) (p#m) (&, 1 me)
576 104 4.0x10*
144 39 3.2x10*

90 26 8.3%10°
36 11 0

%90 pm DEFE) TIIBH S 2 IZiih & A7
Eba <, &5 pm (FHEESS pm DFME)
DR I3 E T ORFEIED SN h -7,

ZOFERITMNBEE26 «mLFOFLBIZI0 gm D
WEAOB#MEELHETAZL 2L THED

WETOF2 5B A E VAR TIIEEFOBE D
Lo tHHTHA-TLEVWEIIZEZ SN DD, FE
i3+ 2 IR 2 0@8 ¥ 5 ERhEE S FURE
FLDha< st Bbn, s5ILERE
ROLBEEH 7 21235, SEX & WX % 3%
I, BOBEGEFOEREITE LA, &
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PR T2 8 X 10ME, 1 mé DA FA5EB L 2Dz
LU, BEEX TIEEEFOEBEAED S NE -
7
PIEOEBRFERIIHELEFHAEBLZEDTE S4L
BEClE, 225BEL, 7oA ICHIHES L
=675, JUEA/ &L, WEESFABETE 20

BT v A OMERIZ 2 E0FS LD TES,

F/m, ENENELTYE, fLBEONSWES
BB LW & 2 MEIIWE-> T b,
(4) ® i

BIES C7 A WAL OB EMED v
FTETEOZEERWIL, WA LEO Y,
LUERICEE L TWA I AL AL, Bl &
WMEEIOLDEE, v4bb, BEROBELD
EETHRBIIEH T2 TH A ) LHEEL, 205
BRAiRb 2 A, HELBYOERIESN,
ZOZEIRBHRBRTLED SN, ENILE
I AEERIZEBAELETIE o720 LA2L, B
WREBTEBLEAL T ATHIAEX TRV
NHRD G o2 EFEHsh, Ind iR
BAEBMFTIBREEZ N,

Aphanomyces (2K 57 A EVAEORE
HIEIXFE LT oA DIRFES h, 583, RIRT 3
IR 5 ORI T AELE L T 2901 A5
FL, BIBALT, 220EEF2REIZER
L, WE TR AR T L SN T A% 6L 660
IDE L TRABHEPEMRED GV LE TR
o, TOBFEZEEBESH, ALMIIHES
J£%, FAGELOBEEII S > THERBEEERT
BT ENTE, ZORFREBOHEIZDONWT,
WaHW-ETVERTHERE2EBLIZEHNTEL
=0, LT, Z2RIZOWTEET 3,

GRIFFIN 8- 89 | 488 O MFa: & SRIRE O B %
AT A0, BTNV I L0 FE2AN
VEEFEN2.5~130 umDILFE TR GBHEE 2
TERL 72, Z2ORRE, IMAER Tl NT
VAR, ramosa DEARDE
BlXILRaAs/ s 2 A2 THREI s, JatF
(P ETORSIER27 pm) 1323 pm, BWL
ZRUFOIBE T 22 M6 120, &5
12, Pythium 122 T & [akR D FEER

Curuvularia

ultimum

#5077 (1984)

5, WADEFIIMA NS 21221 TH
v, BHEERISYEEREHI5~15 pm THEE20 x
mDIfaFERAEL ST 22 2HE5 2120
7

EFo, MOS™ AR, LU/ —-74 M %
AL 72 R CRIRENE DV TR ILBREA30 4m
PLEDSHTH 2 ST SO L WEPES
ERIFTHAZ L 2iELD -,

P EOBREIRRBOEFIIEHOKE & L%
BIUIEEL, “EDOKRESUTFTTIRAEFTELV
ZEEHLSMIL TV D,

FEHEIRIGEN B, HEOTLRE
Aphanomyces |2 & 27 ¥+ 4 HLAlE & OB
AT L, fLBROME L TRE RSN B Z &
S MIZL A, FOMEIZDNT, GRIFFIN
BEFALTS™ DEERABEIL, R SHEOTH L
Aphanomyces OUNfAT-, Wed: 1% F V72 5% TR
U7-d5, REOKREWHTELVRBEEZEL 1
D, hEWEE, T b L TERGEIS um T, D
FUBRO BB AP pm THEHRIEHE - 72 < 3BD
SN Dol ZHUITARE LU TIEEAE - AE
GIIT A OHEABEL, BEEt b6 3
INEVILRETI, ZRATET, BBIZELS 2V
ZEEHSMIILAERTH S,

FHLEMWILLVEBE SN/ Aphanomyces D
ANTHER Lo 11222.2~25.5 pm, W5
138.4~15.5 g m, BAR134.4~11.2 Fzm@@ﬁ‘; &
LoZErrt s TV 3,

—%, HETENZE Y, BSTELOME
LEDPFLIUTOBITIEE AETEAIIDRE
NTWwb, L5 THEE+F TlE Aphanomyces
DEEADBECEADHMEI RO THIKI s T
WAZEEEBIIHMET I ENTE S,
ESIIOFIA 5% 5, RIERTIEEFZOLD
DEIRAPEEE LA ). T4 bbb, HEB3RIIRL
EBD, S OREOIE > SHEE I3 E
Nhhor, 2F0, TOZELREEFLESH
50~100 gm DEEAD ) DEIFIRB L, <D
LABRICE - TIRIEL, 208, 13T O8N
THET 2 9%, 2 OFF, 50~100 pm & 2 4L 1D
I pmDOFUBRLUBERTIIMU L2 LA TE
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T, Lad-> Tl raEmasnznl s amnl
Twd, 2070 #EE L THI0 pmbl EOFLRR %
FEL D S - LB TIOEETFO D DEKIZ
ZICIHNEIZ L 28hN, ZOZEEEDTD
EEFERIELN, T4 bb, F—=FDIULYKR
2t aEED, I 3BREREEBAL, 20
BR, HFFO LEOWE T AHA L SR, R
FHEASITE L1920, 1.77X10MHOMEE T
ARt E oL, EELA SRR SN
Polny ZOZ LI TR K B ERIBG A
HHIzHER, 2O, METEEIZLNTET
RIRA T EETH 52 & AWEE-> T b,
(5) = #

7y #EIZ & 5 Aphanomyces cochlioides
WA LA L OME CER S 1, 2O
WTHOKEXEEZ-EFLLTRETL 4R,
O Y EEEHLL pm &S VB TIRIMET
PEDRFIZESBPITET, WEFIIL IR
get, TN TN OHBEABETE LN &
»5, PUREEHMESNS, X5IIEEFHS L
L E NG o, ThILEEE T A EAMEET
DIDEESH0~100 pmbH 32 ED 5, ZOHERK
HREEEEZ 5,

PLEDE B0, BmIEmmEmERIZ & - TR
TH5LOTHY, TOHBRISELOMEET LS
PR s 7,
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HoE A vy o

1. 8 i)

FAE H2E TNz E B Y HARIEYE WAID

mb&féwm@bbﬁmﬁun%éht
Fusavium oxysporum! 251 E I3 s G - 7z,
Jiy sl s TRIILEAEA L L O E
25 BRI A VT, WiEME 4 L > Pythium
myrwtylum RS ICBEL . £ O
BRAETT 2w, EIERE & ORE A ML 22,

2. M ERBRAE

A 2y OFEERLE 2 5 I 2 B s
Pythium myriotyrumI&FK727 % £ 9 em? ~ b 1) Il
thoy hy e a L BFERCPA IR L B
LATHHDRZ) 5M A5 I /K150
mE=IZ, REVFHAHF—-CTEMRL -, 2hzdt
bR A OO L, AL 2, (L 24
BAHLEE BSRIKE CTH W RS FERRIC 2 T

DlaRyMIFEDDOL | HIEARZRFEE L | 3 MK
EBLEHEET, Ky POEMT~8emd HIE IR
MFEAL 2, ZThe HIEEL I EEHEER

VIR T 28 Faox 2 A v 33— (4
oL Y FAL Y ) O EA S L
HE1 07200 7¢I 727k o b BGRE L 72, wHid
ELUCGEELD Sl OBOMERIX &% -, KA
Fudhs 4k L, METEL 2,

HABRER

1 v e, E R b FH L <
2oL EESIL K DRI A S S BE S N RIRE O
T NTAE oxysporumTdh - 1278, F 0 ekl 5k
THEREEI B a0 EMFL -, LAL
FERMIEHTR O & B RIRIZPIEIEILED 5
N o,

<AL w5 AR OEREA L L O
e, B & CHEELIE A 5 Pythium O3 REEH é’ H
W OISR & & D Pythium myriotylum % S 5HE 12
GEEL 1o, ZZTEFHRIEROAL v T B

#50% (1984)

BT A TR

Bk & 177 v el (R & R
oo ZORREFT26F 150 12,

TE AR L

FwEX 175 0FELICHTRIENOFIIUFHI—
— LR | & & U Pythium myriotylum DERE B

o © = %{Em;,iﬁ \{,f\%

CE kL o®mow om 20.5 25.7

" NS A 25.3 32.6
R 0.8 38.2
oWt Py %D 18.2 2.4
Bl CIER 2012 U, R S
W BIG A AR D L MR, RO L

WARKEOIEIRA A SN, ZF DB, EH D
EONTHEIRGED, MIEIRE L, EHEH
LSH s ZOmARIEIE D & O &0 g i
IZh o7, o THETELE, 2O L) ZIEK%E
LITLIEERER L -2 808 5,

S NI A A ARSI (52 i o ¢ A S SN § <
Yoy ORE SRR LB AL O T, &
(RIIZ, PO BETH - /2,

EQVAINID .8 (e ol N2 ﬂf;—ﬁ?i’/\ﬁ%mk:lkc; SN
T2 A T4 — VUL TR GBS R A S 47
T, MO SN AL DD, RFH IR ER
FEFRIIEES 0, LED ST, B
YA F A VAP T RERRE T, R 8 A S
LD LR,

P myriotylum HFE 1HETA v 3L KD |

%%ﬁhf%ikﬁww&itﬁbfﬁ Dk
OREIRIGER: A&, L AECGEDHITIIZS -
7.

PLEOFYAS A 7w O PRl E D L
RHIZE B Z L AREL . &0 bIRIETED P
myriotylum & EFEUIBE L CW 32 A L Tu
%o

KAZP myriotylum &E A 2 7 O 2 # 5
LTt 0Patt s 7-% h -5 7= Foxysporum



B R =88 L #EER T B0

OB AW S T S0, MO 51
ZEBUIOVWTHEL . 22T, INE ’C‘H‘ib‘
7= SRCDE IO 112 Pythium O#IRE ., + 4

b, ZKEK 1 212 pimaricin 5mg,

~Nyvrvuaa=buxy ¥y (PCNB, WP75%)

agrimycin 100mg N

- BR{EAD O LIRS & B IR E O E XK AR 35

130mg, Difco corn meal agar 17¢% & £153h7» (P
A ZIIARGTL 2, BHIEES® 100 H
(6 H19H ). BASEMT (7HOH) O 2881 E L,

ZOfEREB2KIIRL 2,

0 25 50 0 25 0 25 50 0 25 50
Frsarium oxysforrum FH
Penccillium
Z OB Dlg
SRCDA PAL s SRCDf5Ht: PAs
6 H19H 7H9N
M % =
SRCDIHL @ AFL T bh~A Ly 0—ANY #HUifh Czapek-Dox 15
PARKM: vy 77w L RmMla—r 3= Lis

FAUR A 5 ORERSHKRBEORL3EBHICET BB

HUHRI0H HOMKKE TlE - dgfEv S os
Y E oxysporum R L mMiFOMIZIZ7a 5D
Ali Lo, 0 2HOEMBIIZE, 3L A
EXRBIEEO 5 NG o s BERTORE CliE
fEDIE{y. F oxysporum DEF LML FL T
Penicillium, £ L UF. Z Db ke A 0L /-
A, hEDRELTOTIOEHIBHMES NG
o ZRUIH L CHafEREHIHIEZ 7 1 7 DAL
iU 7. ¥4 b5, Foxysporum (3 10% Bijt% O
INBUBUE 2 R R LA L. ZhiZfko T
PenicilliumD & 5 A0 AU 2o 28D HH T,

I AT a3 A e s TR
DEEO AR DWW TE . WOz H T
UK & L 2 Pythium (SR snh g - 7,

4. E 4

WA W2ETA Ly ORI LSRR
F oxysporum T 5 Z & W5 12 L 727, ?%*@*
ABR DAY, TS PEFH 2o 3 3, ARw A R E
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Soil Microorganisms in Continuous and
Rotated Cropping in Gleyic Ordinary Andosols
in Abashiri District.

by

Yasusaburo NARITA

Summary

1. Response of Soil Microorganisms to Different Cropping Systems.

The field experiment of continuous and rotated cropping was conducted for twenty years,
begining in 1959, at Hokkaido Kitami Agricultural Experiment Station.

Growth and yield of six crops (potato, sugarbeet, winter wheat, oat, soybean, kidney bea-
ns) gradually declined with the continuously cropped field.

For the following reasons it is concluded that the growth retardation was caused notby a
reduction of soil fertility but by soil microorganisms : 1. the results of chemical analysis
showed no difference between the two cropping systems even after twenty years treatment, 2.
the growth retardation was eliminated by soil sterilization, even on the rotated field the
growth retardation being detected, and 3. no harmful insects were detected on the continuou-
sly cropped field.

Generation of CO. and nitrification of continuous cropping soil was less than in the soil of
the rotation system and little difference was observed among crops in the continuous system.

It is assumed that continuous cropping creates some peculiar microflora of low activity,
or its soil condition.

2. Soil Microflora.

Soil microflorae in the continuous and rotated cropping field were investigated.

1. Fungi in continuous cropping soils were lower in number than those in rotated soil, in
the decreasing order of gramineous crop < leguminous crop < potato < sugarbeet.

2. Actinomycetes were apt to be low in continuous croped soils of potato, sugarbeet, and
winter wheat, the difference not being clear for the other crops.

3. An interesting point was ohserved with bacteria in continuous bean field soil in that they
appeared uniquely on plates containing only inorganic salts and glucose.

Apart from this, no significant difference was observed between the two cropping systems.

3. Fungi on Roots of Several Crops in Continuous and their Inoculation Test.

The growth retardation and the fungi on roots of several crops continuously and rotated
cropping were compared in the long-term experiment field at Hokkaido Kitami Agricultural
Experiment Station.

1. The growth retardation of plant continuously cropped was delayed in the stage of
growth and were less in height, and their retardation order was kidney bean > soybean >
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winter wheat > oat. But it was not clear about potato. When the phenomena were observed
the fungi on roots of the crops were isolated.

2. The roots of each plant continuously cropped were browned and density order of brown
were parallel to the retardation degree of the growth.

3. Sterile dark (informal name) was dominant fungus on root surface of winter wheat and
Fusarium was fungus of kidney bean, soybean, and oat. The phenomena were remarkable on
continuous cropping.

4. The results of inoculation test indicated that the growth relation of continuously
cropped winter wheat was closely related to Sterile dark and that of kidney beans was with
Pythium sp.

1. The Relation between Soil physical, Chemical, Microbial Factors and the Damping-
off of Sugarbeet Caused by Aphanomyces cochlioides on the Continuously Cropped field.

The author investigated the relation between soil physical, chemical, microbial factors and
the damping-off of sugarbeet seedlings grown experimentally on 24 different types of soils
in Abashiri district. As the result, the damping-off of sugarbeet caused by Aphanomyces
decreased on higher solid or lower liquid phases of soils. Severeness of the damping - off of
sugarbeet caused by Aphanomyces was moderate corrilation with the pore space of soils. The
effect of preventing damping-off by lesser pore space of the soil was more obvious in the
case of Engal soil than that of Kiyosato soil.

3. The Mechanism of the Decrease of Sugarbeet Damping-oft Caused by Aphanomyces
cochlioides by soil compaction after Seeding on the Continuously Cropped Field.

It was proved that the damping-off of sugarbeet caused by  Aphanomyces  cochlioides
was somewhat prevented by decreasing the pore space of the soil. The soil compaction tre-
atment was employed by using a roller after seeding on the continuously cropped field in or-
der to decreased by gas phase of soil. As the result, it was confirmed that the damping - off
of sugarbeet decreased clearly. The mechanism was shown by using the sand grits as artifi-
cial soils for which the pore characteristics was known over the relevant suction. It was pr-
esumed that in the range 1—11,m radius of soil pore the zoospores of Aphanomyces coch-
lioides could not germinate, therefore zoosporangia could not be produced and zoospores

could not move.
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