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W, EbBx HHEERIZBEL, 197T6FICIZ9 A
8 Hb L U19TTEICIE 8 A1 B ICEREREIRE
- THENXE, Kb, 1976FICIBRRRRAE
BB T N TIC O WTHIAL T & 12258k T
OHEEOBLEERANN, 1, NEIITALA
MroEANEL, REMC LY, M, TN
I THAELI

TEOSMTB L F 2 7V EYHERRS DS
W TEOMTIRF 2 ) EEERTB X CINHE
BE®RIELEL, Fa2 7 ) EPERRS O IE
BERERAER K ER > DI O>VTER

Fa6R HRESASBIBAORRME (1976

LB ATTHRA L, BB, ThoDDr
Z19T6ED BT - Foo LA, pH-HS5
2B/, 2BR TN IV, HBESER
A A vERE BREME (K.0) KK
&, BREAGK (Ca0) BLUBMHEL
Mg O) -BEFRte, BYEY VB (Av
—P:0s) - MVA—=FTETH-1, E12,
F 29 VMBS OB ER, BRIV
¥ =ik, ) VBT - BIEREBRE RS-
NFEFEYVTFUE, A -RKE ALY
LBXU< TRV b BFREE, S8
BERBEERV,
EERER

HIRESRAMER | EEOSRIZFEI6RICRL
fro F 29 U2 BEFRICK BRETERRERIT, EiR
FE3ABAX THEHEEERRKICHE L TEL S
B, &I, 10t /10afEAXTIIK 9
LD L, £12, Fa2a9)VOEBFBXUI
BLHERRSABAR TIRVWThOX R
Fictiot, #L T, 102 ¥ DRIXET
5tPlEED, KK, REORFLLON
Bhotzo 1o, HRERIABAXIIHEACHERM
X&bbHB/PELEL RAMEEIE, BIEOE
BRERE BT

F 27 Y DB ERFERKOGERDOBREERE
AT AT L IEREFISRKICR L,

D5ERORE (%) N (t/10a) £ F AR WE BRE RS
o B (258 B/PiE
kR ORmEE o ot ™ H £ Tw) Xx10°  X10° X10°  x10

O 21.2 94.2 1.7 1.3 08 3.8 155 3.5 9 ki 20 4.6
3t/10a

TR SA 6.3 81.4 2.8 1.8 1.0 56 168 4.0 20 12 19 8.0
2t/10a

HIRIKA 3.9 82.7 3.1 20 08 59 167 6.4 32 22 20 8.4
5t/10a

BEIRPRSS 1.9 59.6 2.7 2.2 1.0 59 166 6.5 57 43 21 15.4

10t/10a
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DHERNRAE LIHA, HEROBEN LN  ARFERICHEALIECREIW Fa20 Y
IR L TITK 8%, ZRESABRAKICEREL TREFHO/ENIH I TVE bDLEEZ
feF a0 ) OEEBEIR, EAIIKEBIFEES Shah, FRIZESHTEEWV,

Kot COKIBHENOGT S E, HEESR B BREAB-DICT- - 2EHOERESE:

100

RO R & of
[é2]
o

A B 3t/10a
A IR SBA 2t/10a
[ ] ” 5t/10a
fo) ” 10t/10a

0] fr
15K HRRSARBALRICEIE Lo 2 v Y O HIEEREES

BAIR HBREKSAZREROREHR (1971

ST (t/10a)

DBERDORE (%) & (t/102) £ # FRE WE BoRE SRRE

19765F 19774 HESEHRE HFEFEE 9 9 ™ & iggj x10°  X10°® X10° x10* Ve
i&gﬂ HERE 23.7 92.3 L8 16 L0 44 170 4.4 33 8 17 9.4
?Zﬁt* — 4% 29.4 86.3 L7 L3 09 39 158 48 48 7 .18 1.3
ﬁz:p;* —xx 11.6 84.7 22 L5 09 46 167 63 713 14 33  13.7
&)ﬁt* —s% 17.3 88.4 24 L8 L2 54 167 10.8 75 18 3% 86
—l:: 273 7.8 54,7 32 26 L1 69 177 29 105 19 21 428
—%% ﬁ%* 6.2 65.8 34 25 L1 70 175 46 175 41 2  47.0

tHIDERIIRCARF I ADRE, s+ IEHER



THEICETZ 7YY U LABEOERERL S CICRIFEAERMERICL 2% 2V ) D2 EIR OB

BATRISR LTz, Fa29 Y 238RORE, IX
BHIURFEE T EMEMMELE, FRIC
LBEFNRBSLHOLNBY, LRESAZSEE
AXIEVTRRRBESEN 2EHICHR
Hohtz, LHL, A 1EBICHEL THE
BRENESLD, POYENFRYT 3 EHE%E
AUt F2U)ONEIZIt /10aBHAXT
B 2EBIRBOVTHHENHMRERD M, 2
B&LUS5 t BARTRE -1z, £, £FICH
TEAMBREBRESABAX TR 2EB IR
BENEL, &I, 2 tHBARTE -1 R

69

RELLUCLEHAEYRICRIETTREICOL
THBE, CRESABRH®R2EETE, K
B 1 EHICHE L ORREEROEMNI S ik
BEEBBREORDNED OB/ PEIZETL
1o

ChOoDERNS, TRESADSERAIC
£BF 20 Y 2RERORKKRMGIIEAR 2 £
BETHET S0, Fav)0EEFBLUNE,
I5IT, REES X UTEHAEMRICEZ 5%
RBEIMEDETTE D LHERINT,

—7, FRESRAMR T BEO/LFERRL ST

BI8E ERESABATIEICEIT 3 HE0EbEYE GEL100g %4720)

moB PH L8R THEE ERHERE (ng) BYE
BRAE —_— 2R DY
t/10a KCL H:0 (mg) (m) K:0 CaO MgO (mg)
HE AR 3t 4.9 5.7 501 3.9 50 250 52 11
FavY HEEKSA 2t 5.0 59 500 2.5 49 250 56 22
vz - 5t 52 6.2 54l 3.0 66 300 91 40
# 10t 55 6.4 62 3.9 91 363 131 144
# e 3t 4.8 5.5 487 11.4 39 256 47 11
FaUY FERESA 2t 4.9 5.7 514 15. 8 36 263 56 20
INHE% ” 5t 5.1 5.9 568 21.8 65 325 84 41
” 10t 5.4 6.1 635 47.5 99 400 147 119
BA9E HRESABATIEICEE L+ 2 Y ) EROEERS
(L. N P.0; K.O CaO MgO SiO;
t/10a Sx Rx S R S R S R S R S R
He B 3t 29 2.7 1.4 07 33 27 2.1 0.9 0.4 0.3 1.3 1.5
BAIEIR A 2t 2.9 2.5 1.1 0.7 3.3 2.8 1.9 0.8 0.4 0.3 .2 1.2
” 5 29 29 1.2 09 31 29 1.6 0.8 0.4 0.3 1.2 2.0
” 10t 28 2.6 1.9 1.3 3.4 3.1 1.9 1.4 0.4 0.3 1.T 2.6
HIEREM00g 4= D DEFERTH 5,

fEID S IIES, RIARBERT,
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ZOHBICHIE LIcF 2V Y EROEBES S
EREFBEORIR LI, EXERE, NHERE
bic, ERESAZRBEAXTIZLEPH, 2
2R, BaHEERE U8 VBNEL, &
Ig, 10t /10a EAXTIIERIEEY VBAEL
(BT, F1, TOXTIRINFEERONEEE
BRLELLBL ST F2V VHEADE
BEASHERIRUEX E HICZITFE L WEM
ERLED, ERESAZSRBICHERTSIZE
BEHOr A BEFROEHI LB ENEHEN
12
4) TEHOERLZRBEIADEADR
BIRBROERN S, BEKLKLICEERKSS
ARZBIEAT AL, Fa27Y23EKRICHY
ARFRMENEOB W EHEM IR,
ZITR, THORLZMOLTEIIKHLTD,

R IBMBENEDOSNEINEINTOVT
Bt L7,

B50%  HEOMEE BRE A OTRHE

ERAE

AL, 5B (KF1 : RBEKFE
E), ERBRL (BfL : RFEMFHETEH
BE), BREAI/L (EHL : RRMEEHT
), MnikaEMt (BEL  RREKFT
TEHEE) BLIUEBSREERR /L (B
At RBBEARBNE) TREENOLE
HERZXTHHDOTHS, Cho%mE 1 o,
FEX0.3mE LT, AicAh, 2@ L,
hicFavy (B : FRMEE) %1976 7
B22BIc#BEL, 1X108kE LTz,

FaU Y DOBEFRE (F.oxysporum f.sp.
cucumerinum) % SURLTEZRHABRICEL T
HELI-LDOELXI100g, 19765E6 A THIC
R LT,

BRI SAILI9T65E 6 A THIC10a 472D 5
HBVIFI0t FEA LT, RESABRAKICIE
ECIEFEMEMA T, WEAXICIX10a4
7-bN-12g, P.05;—25g, K.0—12g%

T+ B % EL B Gl gl DEEWRFR
m = i
_— ® E B B OB Wt 55
527 BE KL XX
ERR M MR RRE RRE B/PE W Ml AUE REE B/Pfﬁ ® ®
(t/10a) X10° x10° x10* Xx10° & X10° X10° Xx10* Xx10° “(em)
XK+ 0 7 4 9 59 L8 12 6 15 7.3 2.6 66 100 174
5 39 26 51 23.6 27 64 20 62 32.2 26 5 92 249
10 129 67 132 565 3.5 93 19 91 421 26 0 70 262
2t 0 2 1 4 33 0.8 3 2 3 1.5 2.8 T4 97 126
5 38 18 48 6.8 8.2 49 12 Rl 8.4 7.4 6 2 221
10 59 32 81 9.4 9.6 61 16 56 11.8 65 0 74 200
BHt 0 5 5 9 9.4 L1 23 6 12 6.9 46 14 94 18
5 48 39 60 168 5.2 90 29 8% 176 68 5 76 215
10 66 T2 139 3.0 39 121 60 129 36.8 49 2 74 198
EHt o 8 6 8 39 34 19 8 15 7.9 35 9 92 221
5 68 6l 55 159 8.2 58 19 40 3.8 24 0 T 241
100 111 18 132 60.1 3.8 97 36 7 640 21 6 57 217
BELE 0 5 4 20 29 3.0 9 1 19 35 56 & - -
5 % 48 9% 2.8 4.6 97 29 119 4.7 29 6 79 234
10 134 91 126 561 40 115 48 157 594 28 3 T 246

tHIOB /P13, MHE+BKERE/RREOL, +HBRERL IO BEREE,
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mAt,

TEHAME X RERERORIE 3 FEFRER
Fick-T, BERK (TH2H) 3LURKE
“AER (9ANR) KEELTH- 1.

RINAE TEBTHEDREETY, £ & 54
FHRIZZDOOEREL, I AIIHICEAEKE
HEWM-T, EBFERFEHABL T,

EERFER

ERIEREFS0RICR LIz, BHEE bIcE
B SRARERXICE W THIFEHRENE L DI
{E->THY, i, BEHEELRDLTVLS,
&I, HIADEBEVWERbh BT ELUK
FLickid 3 RFRMEIRIEN 1o Fa2
VYOEBTHRIEX E HICEBREKSABAX T
EWHEAXXOED, EIT, BRODVIBVKF
T B LXUVEHIRTRIFTH -1,

TEHEDS X CRREROE#HE A5 &,
BIEXE b HRESABRAX TIRERAX
LD HEFELLEL, ZOHFEBIIERESADIE
RARNZWEEELL, BERAERETHREL
foo 2L, B TROTIBICE~XZD
ERINFEETIEMh -1, 3B, B/PEIL, &
BRI EEAX TR LETET2.02TH 5
DK LT, RESABHAXTIZS t BAKX
T5.78, 10t MEAXT4.96L B i1, F 1,
B AERICEIT 5B /P, AFL, EA
THIUVBRTOERE A BRAX TI3iEEE
ICHBL TR L, EERAX LR UMEWERD
ZRLT,

UELDERNS, HREESAKERICL-TE
BHMAYIE S NIORRERICRETHERL
BEOBRICK > TEZPLERD, —FEOE[%EEER
BB ERTENDO T, LOLEKS, Fa
U Y2 B ERBEERTISERESABRICE -
T, WIFhOHBITEVWTHHEMNCEBRET 2
&, £f, NERFHAELLO 7D, Fa29Y
DEBFOHEMIZASHITH - 12,

5 ZRBESIADERRHEFaIIVUDZE
ROBAEREIE

TERRSJADHERAEHICE-T, Fav Y-
BEFROREB LU F 2V OEFENBICK
BB EEMcLEYE LT,

EBA®

$EES - RFEBRBNEE, EESREE
BRI/ LoEHICEX10.50f, 2 EHDOEBKX
%It bRAIIC, ZOBFTIIHIEIRY 2 b
UTHav Y BIMOTERIF LT,

RREOHERE : K1100g /nf (PERIEIRE 1
FICEIL) *19T64E11 208 iIc2miciEREL,
et (& 15em) itk < BFIL 72,

HRESABLUHIEOKERE : £ (118
298) BXUHFM (4 A21R) BEHDO2XEL,
IR 3AIE 2,5 t/10a, HEABIZ3 t/10a
MR L tzo

MEARE: : BHEX GEIEERX) RRBEOH
EREICELCT, N, P.0s, K:0DEHE
i10a Y- Ol EE LT, ZhFh, 30,
25, 30kg& L7z, F1z, RKRA 2t/10a
MAXIZEICL 24, 15, 24kg& L, 5t/10a
MARKIZEREICIS, 0, 15kgds L7z,

b LU B, LEDbF2SAE
ik ML, BEEH0BMOEA197
THE6H9IBICERL T,

JOulNES Y CRIOMNER : BIREKISARERIC
BB LI ONES Y CHIMEBORNRE B
T5-0HIC, BiEg (V—-1-2)) IKELTHT
Eofc, MUEBIXS A 6 BHISITWYL, A RIKEIES
BI5BTH -1,

TEBREYB L UORERERORIE : 6 H68
KRE L, BFREREICK DT>, Sttt
e (V- 1) Lt AW -,

RIRFAE : EF RPN T - 720, 20>
&, Eb x HMEHRIZBREL, 8 H26B~2TH
WKEREHREIREE-T, £BELRREREL 1

INg&#HE : THLa»roERANELT, SE
BlicERAEFNI,

EERRIER

EREREFIRICR LI, £9, Fa9Y
DREROREESH D L, BAHBHICHMD S
¥, ERESABAXICEVWTIRED & SR
HROFRENFEX CGEEBAX) IchTEL
TWik, F£, RETICALONS LS ICHKFHK
BNELLEL B ->TWVWS, LHL, CORK
BTRIEHERL D LRSS, F1k,
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FE5E R
100F -
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Ei
b
73
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% 50
0
HE & 2 7
e 73 173 o
3t 2t 5t A
/ / / g
10a 10a 10a 1)
£F XF & F >
MH By B8 30
Mo g omm Ty
BEE BHE HBHHE 10a
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B
/
P
&
201
0
Lo
10F
R
I
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s st
10a
0
e &, & i
e 173 173 o
3t 2t 5t v
/ / / ‘;
10a 10a 10a )
£FE XF £ % o
WM HHE MY 30
Mmoo o /
EE HE B 10a

F1IK TRESABRARHEEF 2V VO2ERORE, F27 ) ONEBIY

RREHE B/ PEOEE)

HHEOZWVBAICEHETH -, a2 V0D
KB REZREESABRARRICOID ST, F
EXED H—RNCBIFTH -1, £, £0
PRILPEA L bEPBERT, £/, 6
AENRZEVWREGWVERZR LTz, BERERSA
EPHEAR TR+ 27 ) DEEFENRBRIFTH -
1oh, B SHRIPIC O S ERORRNS
{3, RATRALNB K, NEIBLH
WREBERZFICK -1, LHL, EEXEX
DL DEBRERD, ELIREMEIEL

-tz,
FIEHEHOTLICOVWTIIRREER L
N, BRESAOHRERIC M & TEEX
LD HEL, &I, HMEBNFEEICEH -1,
HIRERSADEREAR TIILHBEAR LD b
TEhOBERII LA E LR, EL I,
FREERFEERIFZF BB, 201
¥, BELEICRLE ST, MEl+ s,/ =
K& (B/PH) RBHZBRESALEHAXT,
HBRAENE VEEEL KA ERERLI, L
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L, BYEAXTRAMBEAXIELEETK
Motz

UEDERNS, ZRESAESRICTIER
R LUI5E, KYBRAOANEPBRAICHEL
TREEOEZFLHNIIE Z 59, B/ PEN
BE 0, RRIHHRL X CHEIUNENENRT
Wiz,
6) WELEREICXHTIERESIADER

/L3

INETOEEROHERICK » THREREKSA
ZHBICHEATAET, Fa9Y25EHKED
RAREBERT 5 ENHSME -, TDK
I UBHRENEBLBRFICH L TGATE 50
EINEEEL I,

EKEBRAE

ABRXO5F, HiEL L OCXEH  ZBBES
M, EEZEEERLR 7 LICROABRX 2% E
Lo ) P+ 4% ; REIBET, ZABEX
1219775 6 A 1 HickEfffce XK1 nd, 3
flo 2) av=+7 ; RERERET, ZARX
I3EEE S H28H IV b EEM T 2. X 3.6m,
2#EH, 3) Y1 av; BEIADOREKRRT,
RERXIIEE6 AISAICBE Lz, 1K 6.5,
2:&EH, ) NIV 4; BERERT, HBRX
BEEIA 1 BICEBLI 1X6.0nf, 2 &l
IR SADOHERHBE LR Dy 1T
RBXICIZ19TTE 4 Al4H, 3 v= v 78BRKX
IKIEEE 4 238, ¥4 a3 yABRKICIBREIES
A18H, N7+ AHBRXICIZEHET A2TH, £
heEhl0aB/-b2t, 5t, 10t DEBRKSS
AETBR LT, ik, RESABARICIE
FIENERES T, ERESAEBRAXICIEZH
FNRRBESEELEIC L 708> TIERIER £ 1
L7

FEEOERE : Ve A EXTIE, £930%
& (Streptomyces scabies) O Czapekik {&E:
HEREE 0 S7-0 1002 = % X TIIR
R E (Pythium aristosporum) @ 1% 7
A2 R A i 4/ D508, ¥4I VKT
FEERE (F.oxysporum f.sp.raphani)®
1T XIS REE Y20 1002 §0,
ZhTNEBRERSABRER IC TR L.

3E, NIHAIBIIIR, BIEMORERL &
Carv= v JBERIIERRKRLEAL, KRR
BOBEERITOEN -1,

RiRb LUONBRALE : RRAE IR T- -
N, BRROFERLICNEHRAER, V(T
DBETTEIASH, av=+ 7 TCREE
108278, ¥4 a2 TREES8 A2TH, 7Y
4 TIxEEI2A 8 BiciT- 1,

ERER

ERERAE5IRISR LTz, LRESARKA
TEIcBI B D ¥ H M EZ S DB L URER
DORERZBHEAX & IZIZRAEMPPEL, &L
ICHIEIZI R AZD N7z, LHLEHS, I
BBLU0VH | FYLDOERIIERBAX LD
HELLENL, BABROSWVIEZDERIZK
Ehot, A=+ JOBRER, EERBLU
BRORICX T 2 ERE A DERAMREEA5 &,
IO BREORRBIISRITED - 125, &
BRAXEIZEAEENENT, LI, &R
BERATERAXOINEILEE S MNCEBAX LD b
B, £, WH I EHCVDOEEBLULET
(Fud) oFEELEI T,

HIRERABRIIEICB Y551 a0V ERR
DOFREZ, EBOHNISED & S HEEKRIHE
BEAXED bBRL, EBFRPFE TITHB0%
MHEFEL oo ARICXE L TIREBREIRADSE
BREROCLARKREBRTS2HbDENVZ S,
1, REREARRODEL, BRMIREZHAS
NTRD -T2, WEDJER LR HEZEK
SATERAX TIRHEEEAXICHE L TH 2 EM
THo120 NI H AR IR T BEEIRK I
ADTERBIRIE, BEALD bEL, &<,
HBHBOZEVWILE ZOERIBKEN -T2, B
RIS LTI S MR ERZZEDIC o T,
NI YA D|ES L URER EYRIZ, RK
SABAXTEBAX L D bELE@NA LN
120
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$51% HELBREICNT 2RERKRIAOLBRERAMNR

SRIE) o B K B &£ U X E
Z 509K BERRE SHEF 1¥FE4KD N B
RRTEE® RFEE® FO® NEX(g) (f%7zhke)
Uy M  EER 36.9 3.4 3.6 31 2.2
1€ EBRIKSA 5t/10a  38.1 6.9 6.3 56 4.5
7 10t/10a  42.4 7.0 3.0 65 5.1
IBER  ERR RER 1347 X & 1 &F
ERG FER®G® FRE 0EI(g)(nMkbhk) BEX(g)
av B 2.2 2.2 47 1.0 4.5
—v 7y EBK3A 5t/10a 1.4 1.4 83 2.0 5.4
” 10t/10a 2.9 2.8 107 2.4 6.6
ZEHERER WRER ISR D
FFRE TEDEIE®)
FEIERR BEMR BRR 0 W
TG FE® E® ¥ ¥ T
43y ZEKSA 2t/10a 81.8 3.9 85.0 3.8 25 32 43
” 5t/10a 83.6 9.3 92.9 5.8 19 4 T8
” 10t/10a 78.0 12.5 90.5 9.5 22 24 54
R 2t/10a 72.9 15.7 88.6 9.2 30 13 57
| BOSRRA KRR LHN:  EMORE
iRtk bIGE T EDEIE )
BE® BE OEK® (kg)
¥ S T
NIYA  EFER 73.4 2.4 26.7 3.4 23 9 68
IR A 2t/10a 74.3 1.5 40.6 4.0 39 17 44
” 5t/10a 67.3 2.1 17.1 4.0 43 33 24
” 10t/10a 52.6 1.5 22.8 3.1 35 48 17
- sporum f. sp.cucumerinum), b= bE

BEOERMELEHBRATAILICL-T
TEEREREERL BRI, BHE
(1978)°, (1981 ™ BBFEL TV B & HITH
B0, ghoicks s, RBUEEYERKRL:
BATHZOBBRSR IR EREOBEIC
EoTRB->TVWBIENREINTVS, FlZ
i, BIADOHERIZF2DY23EKR (F.oxy-

b & 9% (F.oxysporum f.sp. lycopersici)
BLUF + RYERK (F.oxysporum f.sp.
conglutinans) DFREZMEFTBH, ¥4 2
VEER (F.oxysporum f.sp.raphani) ¥
LU= MRBED « 5% (F.oxysporum f.
sp. radicis - lycopersici) OREXBET 3,
T, ENEMIOTE AT = v JHBR
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(F.solani f.sp.radicicola) #BEX 23,

Fa20Y0BERBLUVY A 2 VERRORE%E
BRET 3, &5ic, 4 V5 U4RERK (F.solani
f. sp. phaseoli) 13 C /N Lt B WEEYHER
TERBINBEN, TV F9 777 /<4 +®
ZAIBEH (Ahanomyces euteiches) ™, I
BIEHK (Thielaviopsis basicola)?, 4 5 >~
X (Rhizoctonia solani) *® 13 1213 C /N
HOBWEBMOERANESTH S, DL
i, ABYOBEICL-TZOBAYERE
ILoTW3,

ALk D, Ry FERTRD208Fa
7Y 2BERICX LT, EEERYO LN TR
R SATER I3BD THVWRRERNREERL,
EXRIT, ED & DWTBRORENDIID -T2,
COLFHTIAERNEFL ML, RS
DEFORENMH I, EEETFORRERIND
Bhot, SO EFEEPTHEOHEML
&N, EENICRREOITHICHEL:LIT
WERVLAR, WFhIZLTH, BREKSADME
Aic&k > TEEBEYOBEREINED SN T,
RBRICOTENR -1 ERBEONTH 5,

=%, ¥Fa29 Y O#EEBEIBICEVTRERSR
AS5~10t /10a 2 EFEERIERT AL, Fa
Y YDOBEROREZ I OILE S Y UHIMEE
EREICEFTERIN, F2U)0ETFLHRE
THBIR BBHDTEMN -T2, Lhd, F2v
)& TERORIBEEEITE > T, BEKS
AEERT IR0 ZOHRIEFR LI, COK
3 ISRCIRIR SR A FER TP DB + BURE /R
FHE (B/PfE) 3BDTHWRELRLTH
2o

B, TEMAMFEOSFICEVWT, MEXK
EXRETE-ETHBB/FEICL-T,
mAEYNICEEoBEERSMILELY LT
BAANRLINTVWS, 59T Y 13HE
HEEE P MBVWT, B/FENREVE b
< PkBaER (Phytophthora capsici) D3
ERDIBWERERDTWE, £, AES
(1976) " bEIBEIC b= P DY REBETHEER
BoZ &M Ik IEE X CrEYRE O A
EHERICL, RREICE 3 EFEEORLESE

BRTIIEERELTVWS, OB F1EL,
RRENARRETHILEZERITHE, B/
PEICHEC2ENH S, $75bb, HRESS
AL EIER B MY ICERE OB WEEE
DB ->-TVWBEHDENZ L,

EgmE - /MI(1978) % BREEOHFBY (B3
Ay B3 A, B3 A, N—IHBRE) 2ER
LTLWAEBROBESIORELLEICFaY
YO BEREAEREL, £ TORKRIEEE
BLTW3, SOk BIETRERALEC
WL THEMAEYREIRE <, BRIBRL
LL, COMBEIBEITRERLEVER
NTW3, ZhicxtL T, AETHNRIZLI IS,
BBick 1 EBRESABRORERYEIL, £
BEAOHEICIBERE TR, 7L,
ZOHRIIER | FHICHB L THIERORA
NELED, PPRBLTW ., ThoDER
"o, BRYE—REBROBTHEARLD
BICHEA LIcBE, Z0OMRIIRIEE & TRt
TEHLDENVWZE, £, HIREKSRAMHLTE
DItEHEABZ L, L KERBBAXIZEER,
BHEEY VB, A1), ANVYT L, EBLILEMR
£ ->THY, TELEFTESVERLLLT
FaUYVDOAEBEPRLTVWELDEEZ SN
5, 1, HERESABRBCEE L2
U ) OENOEERAD DB, &I, BEO
TYABREEENSRBARIZEBVIEE, 7
A BOF 27 Y D BEFROREKRITA SHDOFHKE
ERIFLTWVWEZELEZ OGNS, CDFa Y
Y DIEFHEICOVWTIE, 4%, ISICRNTS
HEND B,

D& BEBEIABRYNROERIZE L
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REATH 3 NHEEER LIETIIPythium BE
WX AR SZFL 12,

Fav VEREERIORRERE - 28R RE
L DOBIFREFE20RIC/R LT, REEL 000EY
To D OFEFERRRRAER (FFEMRR /R B X

10)%2HMT 5 L, FIELEKIC, ZREKA
BRTETEL, #EERLETENI >, &
i, ¥V Y OEEEHNELSLZIILEEL
iy, &I, HEREALEICE W TEESE
BbRELENETH 1o £2T, COEER
IZ “BIRR” LIERTEICT B E, BIRKSS
ATBRIZZ CICEFET 2RAEORRYEEE
T&E, i, EFRRREEORRUELED
351 boEkHTR 3,

197546 5 19814E & T T ERDEIRIK S A I
RBEBIc BT BF 20 Vo BEROFLE LiFE
B E OBFRERE2RICR LIz, Z0OEER, #i
BO 2 AEEORy MBI 2EREFEOH
BB oNt, THbE, HIEERALETIX
Fa29 Y OEEEHNREL BRI LN ->THR
AR ITEMT BERER LD, ERESA
EABSTORRUDBIF 20 ) EEELTY
BibhdbodiHldn, &I, EBRKse
Al0t/10a EAX TR ZDMERENKEZ D - 12,

HOBR 2 U EAEERIL O NCHIRIRSANER & 5 5 SRR & OBIE (1980)

R S Evvh -H38%0RE (%) HIREL0°
g BHE AREEN ®uM Bt Bd#ick E )
AUME HE KRR YEE kR
g/8k  x10° (&) (em) W) BE BKE R (%)
10 332 10 31 0 26.7 173.3 53.4 8.0
Fa29Y 5HfE 5 221 10 34 0 16.7 70.0 41.1 7.6
K 10t/10a 1 14.8 9.7 37 13.7 8.3 68.5 34.3 5.6
0 3.7 10 32 6.7 3.7 44.4 228 10.0
10 14.7 6.3 10 25.6 93.3 100 97.8 63.5
F a2 58E 5 7.4 6.7 8 44.4 80.6 91.7 91.7 108.9
HEAE  2t/10a 1 3.7 8.3 10 19.9 74.6 95.2  88.5 201.6
0 0.7 47 10 66. 7 16.7 58.3  30.6 45.1
10 295 9.3 31 3.3 15.7 46.7 28.2 5.3
F 29 YVPHE 5 18.4 10 39 6.6 10.8 25.0 13.8 5.9
&K 10t/10a 1 1.1 10 38 0 3.3 16.7 11.7 3.0
0 0 10 39 0 0 0 0 0
10 14.9 6.0 13 22,2 66.7 100 64.9 4.8
Fa2UYYMHE 5 7.5 43 14 36.1 46.7 66.7 64.4 62.3
HERE  2t/10a 1 0 6.3 19 43.8 4.8 39.3 15.9 0
0 0 6.7 20 39.5 0 0 0 0
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RIEEE (x103)
B F2v VEHEEROREEREF 27 Vo 2EERAE & OBFR (1980)
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B IR K3A 10t/10a

L

1975 1976 1977

1978 1979 1980 1981 #

F21X  F a2y VEEEBICHT 3 RREOLES (1980)

n % £

<, King and Hope(1932) ‘" |z Phyma -
totrichum omnivorumiz X 3 7 % 1B (Te -
xas root rot) IZXf L THEIA, ZOMOEE
VIR DB R A8 -, Mitchell 5(1941)™
i3, COMBMRELELI-STHEREICOVWTEHA

L, ShoDFBYIIREBEDOEKDORIFLZ(E
#L, &7, TBEPO—EHTHENOTHH
BE-> THEENRET S L 2SN LE,
CDOREZER L TAREDENICHKRY 5101,
DY OBREREREL T, 20IHE, K
BOBVWKHICERYE T ECH, BHRLTE
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HEREEMIE TRREORALCEK RS
VAHEEWMREL,

D ¥ A EZ I MR (Streptomyces scabies)
KX L THEL o RBEHENHEMD T & T AD
BRBRET SN, BT A XDFTEIHETD
ERRISBRT N, FXNSALF, N
AFLFBLXCFEN I O—N"—DFEITIEH
BuEr@Edonfih-7 2%, CoRREICS
WTLIESSHLMMTIhTOWRE - 1A,
Weinhold and Bowman (1968) ''* i, &XI4
AZXHBNEBENAALFETEIOELE S
DOHIENE L S HGE L, 5 (Bacillus sub -
tilis) b¥MTBL, i, 51 XERAOKE
T A RENEOELAT 2 RAEMEOR IS
FLFOBEDZENLD H2~3FHHL, &
o DHAEMBEORREICHT AERAICL-T
RIRBEHNEVEMLIc b LHEEL TS,

BWThid, 7/REROBEICIIRRELE
TEMEYRMOERIEREFRIAL THBRLTYL
BDIIXLT, Ve A4 EZINRDBEICIE
REEORELEYT 5 WEIC X BHEEREFAL
TW3HDLENZ 3,

Zentmyer and Thompson(1967) ''** (3 7 &
# FIRIE#w (Phytophthora cinnamomi) IZ
MHLTTNT 7 VT 7 BIRELRBBERKE
TR BERT 5 &, HEhOHEPRIRE
DREIML, RENBRINLE, TLT 7N
T7¥E, AVFVE R UDFH I XBLT
FA4 ZMETIEHBENRIE W EEHF ST LT,
WORTINVT 7 VT 7RO S LI R=
A, REROIaTFORFLMELT, BEBiIch
1} BRFEEOEEFD S OB LR S &1
FRRME L EZATWS, Gilpatrick(1969) *
BT7NVT7 7 V7 sk %ELERICS BOBET
BT 5L, —BNICT v EZTORELNEE
D, ZDOHFER, 7HH FBRREOHEEFOH
FEMHEIL, 1, FAROBEAREHBEI 1,
Cofth, REICH T ZHMEYREESED 5h,
REREOFEHEMHEIT S L 2D, Cho
RRERHNREOL bRRETH S LHLL,
Papavizas(1966)** %, = F9 777 /<
4 & ABEHR (Aphanomyces euteiches) Iz

MLT, AvSy, aAT, A5VFREDE
BATEULRRVOBRINDE L EBDT,
ZDHROMADER™, ThoT7 75 FRHE
PIOBRIELIBICT X ALIBE, DREME
LTAFFAZVBLXUAF VY RATA VEiERIE
D & S BEMBAYO I EREDESTHEY
B AVFAVTR=F, VAFVIOHLT 5
A FBLUAFNAVFAYT = FEE) B
EEL, ChohtEhICEII 3RFRREDLES,
PRFOERBLUZORFLMEEL, RFEx
BRLIDDOEHERLTWS,

Chinn (1953) ' ik 5 &, A+ LFT %
&R (Helminthosporium sativum) 2%t L
T, Ry IMKRERMT 2L, 24
FORFLFRININ, ZORFEIZLES
WKEAINIRAEYEICK > THRI N TR
RAONMETLTHRBEEERLICE VWS, 2Dk
I, TBPICEBMEERT 5L, Z0ERN
B H 3 W3 Zh & DRREDIC X > TREE
DEFBN—EE 300 OMANHEEEINT

- RERVHH SN BBEND 5,

BERYIBRIC X 2 RRERNROBFIco>W
Ti3, Baker(1968)°, Mitchell(1973)™ & &
fLewis and Papavizas(1973) *® DA H
RIhTLaY, REE iUz o%
Y & BN & OEEREAE S hic
THUHNS, BE, it BEBLUEER
REERSVWTHRFELTVS, ThoDELS
28, IhETOEOHEELRELTHS
&, REMHORREABEINE HDIRIRD 5
DILEHNTE S, $0bb, 1) TiEHAeEYAE
DEBH X > TRFEOEMEMHIS 5 1EH,
BEThIE, TEOBEERANERL, 208
BLLTRROBEMNB B2 ", 2) EH
LI-EBIICET N 35 3BOMERS I ERE
REREOEEN LG 30, 50, o8
BAEMCER LERBEO#EINCE b -T, &
FREEEORDLIE W RREBRT S "D,
3) HWHALE-EBYONRIC L > T—BIIcR
T 3MENRREOCEE2MRETH™ %,
4 FFUELBICHRMTIE, 7YY LE
KT A2RENEIEL, Zhodnid 3
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FF UoRBBROEHN BRI TEE Y, ﬁﬁ
ROMIIBEN 3RS BHER, ZORERDH
‘6”’”oﬁ&kq5)ﬁmwmﬁﬁﬁ#ﬁi
655' 18)0

LHL, EBROFETIR IS OFRRHEH
TH 2 &R, BAELTIERT b0 L
#HEINE, LE2N-T, EHUEHROHE
BRERIIC & b3S REME ORI, TIERED
PREEICXNT 3 EEND 5 W ISHENLRE,
ébu,ﬁwwo£mnt%AMLn%T6M
BERDB1259,

R SABRAMRERBRDOREICOWTH,
DI RBARICk > TR EMA 2, ERo
LTOERICOVWTHMI Lichb TiRIEVwo
T, —HRBHERACFESIBEEBRTVALD B,

ERESAERETIEICHERT 3 &2 DR
NHIThBIEds, BRIERICERT 5H
EYOES L TWE I EARBENT, Jhic
LT, LBICHERAT IREBRSARRED S
WIREREIC K - TRRBREGRICKEDRWV
CENS, ZOHICEFET HHMEMIBREHR
ICBENEWEHESINS, 22T, £FD&LD
REEPHREE L TVWE0h, EREKSAZE
ALELELEENELT, Fa2v V255K
DOFRERREA-, TOHEE, 100C, 3043/
MEBTR2L BRRBEIENZD oM -1
DXL, 50C, 4 HEALETIRELEOHE
EEICE I ICBENTED LN, THODER
HREEZEZAGDEZ L, RRERLE KD bH
YD D 2 E & BRER EONRRBRZN I
BELTWwW3 LiEESIO S,

LRESAKRS L UHERRATETERL
feda v ) 2RLICHBHEL To 5 ERORKRK
RERKT S L, FIEIBRECHBELTRRI
BRLTWE I ERHEAINTH -T2, ZOERD
—2& LT, BHOEBIELLBEFTH-C
& LRI, MREIFENICA S EEEOREDOHE
BOEBOhTWAE I ELBRINTED, LBRE
SABATIETES LB TRIER SRS
hTWwaIEpEZ Nl

F1, TRESATER TSNS S8 L /o E

230 YIRBEICEET S L, D 3ERICRRSE
L1-B&IcHEBEO LAERBITHIFIEH
BILEMS, TOLIEHEDNF Y
DEEAEIETRFNHWERICEAELTL
32EbEZONS,

IR SRABATETERE LcF 2D VDR
Bicb\W TR, BEISEWVWERS THE & EE
OHFENEEETH D, Wi, REHOHEFEH
FIh TV, TOREENAFERMETHREL
AR, Fa2v VIEBICBWTIRERRTFOSR
FENFHINTHD, RFELIBETHRIFE
IIEETHEE L EEICK > TERIT 0N
£ Ao, Fidk L 7-iRETORRE D EIED
x5 5FTFsHRELSLENI, —F, V-
1 —2) TRXEEHERICBWTIE, ZEREK
SRABRATERDOF 2 v YD BEFREOEKIZ
BEHICEELZBSTAOAI LS ICHDET,
LA, #EMLTVwWaI ENS, REEIRF 2
o VIBEUA D L TRERKE A ZEERE
L LTHFEL TH D BO THRKEN,

Fav VEEHEINOLEPORFRETE &
FaVYOBERRELOBFRES DL, TiR
ERABALETRREEENZ VDI HHD
LOoFRFHIDEL, HIEHERALETIRHICE
BV WDITH Db S TRENE M- 12,
COMFRERENICIEET 5Ol —ERRE
¥4tz 0 DF 2 v ) D BEFRETLHRERORA,
B|EITOIE, | XOWTEKRENE Z 57D
EoRRENES LTwWarEEH LI, Th
% ‘FIRPE" LIERE, BRESAERALTE
TIHMEL, HEHEAIETREWER%ZRL 7,
i, Fa2UY) OEFEBENRVIEE ZDRR
BRIIEL 5T,

UEDHEREBIETSEE, Fa2UYD5EK
ot R A TERSIROEN 5 RRIE,
iR EICF 2 v VIRBIC B 2 HAYIEE
DN & BREAE & OBSERT S KIC/E
FEADOEHtEOFHL EOEFEERNREI N
HBLLHBINE, COMBRRETSICEEL
THBHAEYO I 1T RENIBDTKEVLD
EWVWZ B,
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Vi & %R

EIDIREDOREIIHREE, fEH L URE
D=EMOMBERMRICK > T2 IIhBZ
LREIETHRVY, TEEEMREORE
2, TEBRENEQICKE(HET S, 2ho
DOHTHEOELFHNER E & bIcEYNER
DEDBEGIIBHDTREV, ->T, BWIEP
BEYIERLE %217 -> THEOAYRICE/LE
gol, s EEPORFEREOAGEETAE
B H 5V IIFEEAICHIFIL, S5, REE
DERAEER EEMFIT 378 LE, ekl
BRICE < HE IR T BREHRE O A RN
BELTHBDTENRFRELDES, AR
Tid, TERIcBIE 79 YDLE, FELT
Fav Y OLEREDERERHSMTELEE
bz, ThDWBIER S VICERESATERIC L
- BIREOEERIPBREOEYRL ED X S I
HELTOLWAMIERPLELI EEZ L,
BERRFREKICONT

TEPICEIF 7YY U LAEOERICBVT,
EERFEIIESITORERETH 30T,
TEEET IV Y LB OEELRERE S
HONMNZTELETEELRLEN S, AERT
HALF 2V YD BERE (F.oxysporum
f. sp. cucumerinum), F< FEBL & SEE
(F.oxysporum f. sp. lycopersici), T F
YIRERE (F.solani f.sp.pisi) 5XUY 7
b BRERR (F.moniliforme) OSEFOR
NS CICERRETFRERIGEREL LD bRE
TTRIFTH D, BELSTI/NEISETFE KR
SEFOBVCL>THZNHILEDH B &
MR shtz, 1z, Fusarium oxysporum
BLUF.solani i3 BERAFEFKRL T, 118
PTELEL D, F.moniliformed R L 1S
WIEIIBRATHD, ThoDERIIOVT
‘iﬁ%ﬂ@#&%25. 43, 77, 97, 110, 113) &_ﬁ Lf\:o i
te, TEOHBEEREF Y Y 23ERED/N
BAETORFETHLE, DERBEELITHR
BEKRI LTREVWDY, EBZEHEERI/LP
ERRERERI LTEL, 35k, BEREF

EBRP22ERORELADETELS L, E
BEREEER /LB LVCEBRERER 7L
hETiICAohTVWA K S iamERIig 0o
EWVWz3, _

BEBRFORFICOINT

BRI FORFICIIEYRN S DI N 3K
BokE, 73/ BBLUEHEREEDHBYIR
AJRTH B &HY, F.solani f.sp.phaseolid
g( Oﬁ%'@ﬂﬂéﬁ‘llfi ?‘C‘l‘é 18, 86 ~ 89, 110) o
ARBRTHA L F 20 VO B3EKE (F.oxy -
sporum f. sp. cucumerinum) OEEETFT
b, ERETEPTIREBEALRE L1
N, Z0XEcrNNa—-x, Foo—x, 75
I b=, NV, TANRSEUEIVINVY
I VIR E%500ppml EFIL 7B AR S it
BARSREA L EAI, RFEREDTRIFIC
otz, THbb, 29 23LKEEREE
FORFICBVTH, KBFRORBIIRAKRT
Hotco —F, FUa—RETERMLIED
KFORERFGLHME S5 &, RNK24EE
I, BT O RIEICE L2, 000ppnd &
TENGFEL TV RIC b 57, RFIE
BTEL -1, ThizHEhTEL #EML
TR E ORICEERAVES - T, BT
DRIFEMIFIIhTVWEHDEEI OIS, &
DLHIBHENSTZ L, tigEduchi) 3 EE

- RFORFITIBMEMO R TRENIBDTK

EVWHDEERX B,

RBPEEHICDOINT

TERIc BT B 7Y Y LB OKERERE
Bl FThs, RREFRITH7-DICIIDOE
R FORKRICEE I 26 EHLNCT B4
Ehd B, Garrett(1956) 2 [ FDEED LN
T, IEREORARETRIT S0, 1igd
DFFEE D EEHEES (inoculum potential)
BB EEIER LTz, BREEHEVSIE
SREANICRIEPOREEYK, FoRH-T
FIWVF—, TOREOBRFERUEEBIELI-HD
ThHaH, REEMNZDORRELTHDOES
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2%, #-7T, F.oxysporum f.sp.cucume -
rinumDEE KB EOEHRICODVTHRETL
feo ZTORER, REEEXTBICATHICEREL
e AN R AR & RRIEE & 13
BF—HL Tz, ZO&ERIE, Cook(1968) ',
Baker and Cook(1974)", B A& L T
W3 LEHT, F2RICRL DL S HEREEE
NEET S, £/, BHMIBER,» SERLU - 11E
hOREERE, FIICBELEFLTYOR
REDKFR D OB EZIEF—H L1, Bt
BB EBIcF 20 Y ERIE LGS, BF
BlREEAEEL gX472D10°~10'BTH 3
B, ZHICHHE L TRREENE L 8 5@
Hote

COXIREEEATLMICEEL . iELs,
BARBRETIBEICE T 2RFEREICENEET S
CEIRBRINEMEAND 5, BRHBEEHT
DY T NVEIC HEENRD A 585, T— 1 TR
~tfz k3, 7Y Y LAHERTFOLEDICEIT
BZRILELEETSE, HIEPOREHOL
BRENBERT, Btd5VESETFORE
ETIIRBRLENICERDH 5 LRSI S
DT, M FichBIhiRERIo0= -,
hoDWFhICHRTE O L ->T, RiF
EBECERNRELLELERLS, ®-T, Hith
BB tiEhORFEOERERY 7Y v T
S IR O BB EE N OREEIR E LT
BILENSEBOMBETHAD.

A 5IT, RRFRE L TORERE, UhHA
PTREEREREETH S, BAURREEE%:
boticbLWTHEDOIHIC K > TRFEE
WEWEEICIE, Z0HENRRINEEITHS
LHE KL TV, Burke(1965)'" £Smith
AT ' BT WB ki, TERZICH
1oTRIDADTHICERT ZLEND B,
Ff, AR LIk, ERYPCAKERIR
FREOBLENCRIZTTHE, ERMOBEEREIC
SBREEBLOEMIcEZ 5 RBORE, &
5T, fENOBERERE ™ LEKEDORK
eErEvohd, #-T, TERKEL/EEOD
BEIC X > TREEENNZEL ST, LTFLY
—EOHEEERIBVWEENDEHDLEEZLS

N5, I35, BT ERIED S WVWIIEETR
ELTOTBREDHELERETRETHD,
SR, ChoD@EsDREERICOVTHS M
ahizghdizoiin,
Fa9UD3EREICKHT IHBIEOHE
TEEEHREOERD 5 WIZFBRO I HIC
BRIEVSIRMTH 5 2 LIV TREL ODHE
BHs, £, BERREOBVREEDOL
BILHENBOOND, BEOHFEY = "2 i
&3E, 7YY LREE—MRIC, FEBEEEMT
HE3AXFHEMPT VT 7 V7 7 2EBUHBIEE
T Eic&-TEBRINBEBEZIOTVWS,
N—-1THOME-EIIS, Fav VD3
EIR O RRIIFFEICHRE L BEMOBEEIC
Lo TKRESHEELERZY, FYEDOY, V)
Y, Syhkd, YL E, XRFBLUS
A AV EDHPMCEBBRL 1D, F14 XBLU
b= MERITIRF 2 VEERERBICERL
foo EXIC, MU EDIUHEICK ZRFER
ZhR T 3 ERIFE L Ico BRODITIVWY I b
BLU MY EOaUEEMATIER, REEEER
BOLTEY, RREAOEHEZRIIEIELLS
B/ P GGHEH +BRER RRER EI S
{IZ>TW3B, COKENS, MEBEHOHE
WMOFELWIEME & bITRFARICTT 2E0Rb
BZVEREBHRANEID, TOER, RRIR
HLIEDTRITONEHE LT, REIC, Hig
Vet 3Eic R L 1-F.oxysporum f.sp. cucu -
merinumO/NRISEFORFERRICE->TE
BhOBBEEREREE LY, @EEIcbIT3
D3ERRER L ORICHBEKRIIZEDSII
Mhote THIIRLT, RROEL A SN
*a29Y, FRMBLUY A XL ETIZE
BREFEBRNRS L, RERODVITVWY 7 Fybk
O b E oo U TR WERRN
Zbohtz, COFERIF, VIIUEBXULMY
03 VM TREREELRD L TV AR
2EMITVWBEHDTH B, S5, REED
EEOAE LT, RENCRIEZIHEICOVT
bEETINEND D, AERTIE, ¥a27Y
D3ENREICK L TORERTOEN - 724%,
B9 A V5 UIBBR TREBE DX
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EEHOEVWICL->THRANORENLS L,
f=, HHES(1982)* MRy w2 FEELETI
BIELBICHE LT, 7 <xFIREHDOAERD
F.oxysporumMBW\WI R EDHEN ST 3
&, BIEDC /NHOEWDH S WIHITENEE
YERIE DD B WIFEEEEIEONMCE - T,
FaU Y OREKREORRNORILAEZ L3+
FiEZOND,

21D UDBEFAORTFRIFICHT FKE

tEREOEE '

REWC, Fidk L IBRIEORRBBIREED
BEICE T 2RAEOEENEBEIOEEL
THh B,

FEYIRE & 1M & DRIRIT D IREY
DEBHNEL{EEI TV AHE L TEHS
Nl EiTEE->TWBE® , Fh, 2ITH
BLTVWAMEMZZE ol HiEhicAk
BLTLW3HDLIBERELRICTSIENE
ST ENS® , TS REEYERER
HREN NS DI NIKEMEICELESOS
EEZOND, FWE RO FLICEHL,
ZIIRERTIHEMCL>THEBIN S,
- T, T AMEIRKREITED L THEY
DOERIZFRT 5, F27 VO3 ERBOBEE
EMITH 5+ a7 ) ORETIR, BFORHF
BRELRIFTHY, ZORBIEMIIUERT
1,200~1,300uxg mic b RATVWABHN, Papav-
izas and Davey (1961)* 2"V —E v DIRET
FOVROHEE I —RIRORE S BEA O FEIC
18D I TRATWASEHRLETVWE I &M
LEZBL, FaUVIRBTHISIKKEVIR
BEHRERT O LHERINS, £, Fa7
V2 BEREO/NSETFNF 2T Y PAD
EBEFEMRE T HRENTD SN LT,
Schroth(1963) *® & H3F.solani f. sp. phaseo -
LOBEBBTFTIT-ERERE S —HLI,

DX IEIBESREE L DI ST
Bz, #A « AIR(A1965) 7 IZIRE AN
K DET 3, Whw3 “IRENEE 2ERLI1.
E#1Z, CORBAEEEAVTEaY VIEE
I2 B B F.oxysporum f.sp. cucumerinum

PHEELFANILE IS, BhovvEnt

BicHE L TRICR HEVWEIR, WhW 31RE
KEFREEREFL B H>TWVW, Chid
BEISKEEOFHTE ARBEEEAN WS
n’ %a)iémo)*%& f&ﬂ’cll\é : & 31, 77, 84, 92)
2RLTWVW3, HEEIZLEEICRE L -4
BEICOEDONB I EMD, EITHEED
TR ENRBEI N, REEIREL LT
FRBIc B ARAEOEGEE K TS L, %
DEETH 5 F 27 Y UAOIEYHBE T3
b1, &, Y2 b9, FYEBDIVO
BETRULARDLTED, ThoDiBET

BEOEHETHE>TVAE Z EMRBRINT.

1, Fa2v ) 03ERBREE FEME
B L UEREE & 2 DORE TILREE O HEIEH
R ohid, ERRHE ROosEDTEN
A-THHIEh TV, COLSBHRIL, 7
< DK TTimonin (1941) " A8, %7/,
v Ky OREHK T Buxton (1957)'® 384 L
TW3&Ii, Fav VBT HER®ELE
I SO DEFEEME %W L TRRE O
FEEMEHIL TWADTREVWHEEEINS,

El&Sic, BR¥EREDOALLT, &
RO IEEEEIRE T 135K F B O A HIE X
hTn3, CO/HICOVTIR, ChETVL-
DOBEND B, TOXHiT, EYIRE
RRFELHES EA1ER S L OIS 218
EVIHIFETI_EEED > TV, BWFICK
5% 27 YD BERORRERRIL, I TIC
BRIz &H I, TEPORFEFEOR DS &
URENDETICEEbDE, 1 XEHEHIO X
D ITRIRE O BREEEN EIHId 2 e A e
BEERICHAAN, T, BRESEEEET
B EYEMIRERE L D EMCHAT 549
KRB ENREE LWEFA S,
RATEVFa9FELLUICFa2IYUDB
EimRA L8R1E

REW, BIECLIRRBRSEOHANSLE
HELT, HEROEMNSRIAT RV F29F
HELERREDOBEELZFH ST Z2HEND 5,

Atkinson(1892) ¢, #(1959)*°, Krusberg
(1963) *, Fig1E (1965) *° , FIKf - (1968)
SEEF(1980)° SNT TIRBEIEMDO 74 Y ¥

’
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LIROFAELRBFEEOBRICOVWTHSEL
feo EERFRLIF 2T Y 23EFL S TIC

P2 FEL &R OEBICHE Y 2 RERE
NxaATEVFavoFEick-THEEINS
EREEDI, COBRHRICOVTHSHIC
THIDIZ, ATV FavDFELTVS
Fav VREICEYY 2RFRE, MEDOEEHE
S UHFEOEBNELR LT >V TR EMA
feo COXSEFY YIRETIE, REH, M@
HH L RREBEOTEZ ML TV, 20
36, REERRXI T2V F 27 DBEEHNAR
EICHERRTE AN SHEFICHML TV S, &
fid, Bergesons (1970) % X XTWBE LD
I, AT EVF29DFLICL S T—IVHIE
RKT3ELEBIBOFUEIEZ D, BHLOH
WMERDEA LD, 20X 5 WAWIERIC
L - TEERTFORFEEE L ORREEZEH
tFab0LEIONB, Hoi, T/, %3
TV F 29 0FE L BETRIEGERNE
LABDTHERICESVT, REELUNOR
B AEY O £ BN FEIRENELT 5 &BNRT
VAR, EHOFETRF v ViIBEOHMES
S URRER ML TOh, BEEROR
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IX. Summary.

In this paper I deal with the behavior of Fusarium spp. in soil and ecological control of
cucumber Fusarium wilt by crop rotation system and application of erganic fertilizer.

1. Ecology of Fusarium in soil.

1) Germination of Fusarium conidia and behavior of chlamydospore in soil.

(1) By taking samples of Fusarium spp.(cucumber Fusarium wilt pathogen, tomato wilt
pathogen,pea root rot pathogen and upland rice Fusarium bligth pathogen), the germina-
tion of conidia and development of chlamydospore in soil were observed.

During the test, I found out that they grew more in sterilized soil than in nonsterilized one,
and that there were differences in growth depending on the kind of Fusarium and micro -
conidia or macroconidia. ; A

(2) I also observed by using four representative kind of soil in Ibaraki Prefecture that the
germination of conidia and development of chlamydospore of Fusarium varied according to
the kind of soil. . \

(3) The germination of chlamydospore of cucumber Fusarium wilt pathogen was ob -
served at 5 ~35C with the optimum germination temperature at 25~30C.

There was no great difference in germination ratio when water content in the soil is 30~50
% of saturation,but the germination went on well by being nourished.

(4) The germination of chlamydospore of cucumber Fusarium wilt pathogen was good in
the soil in which glucose,xylose,fructose,valine,asparagine,glutamine or succinic acid was
added.Among them glucose was the best.The higher concentration of glucose,the better
germination; which was found out by being tested at 500,1,000 and 2,000ppm of the concen -
tration of glucose.However,as for methionine and citric acid,almost no germination was ob -
served regardless of its concentration.

(5) The germination of chlamydospore of cucumber Fusarium wilt pathogen was satisfac -
tory till 12 hours after the addition of glucose.However,almost no germination promoting ef -
fect was observed in 24 hours after the addition though the remaining amount of reducing
sugar was still enough to germinate the chlamydospore.This is probably because the germi -
nation was inhibited by the substrate competition against rapidly increased Bacteria in the
soil.

2) Relationship between the outbreak of cucumber Fusarium wilt and inoculum potential
of the pathogen.

(1) The density of the pathogens in the soil was measured before being sowed and after
contaminated by Fusarium wilt (in this case,the contaminated soil was diluted for conve -
nience),thus also examining the process of the outbreak of the disease.As a result,I knew a
certain relationship between them.

Accordingly,now I can presume the outbreak of cucumber Fusarium wilt to a certain extent
by measuring the density of pathogens in the soil beforehand.

(2) Even in an actual field site,I thought that the outbreak of cucumber Fusarium wilt
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could be presumed by measuring the density of the pathogens in the soil.But when the densi -
ty of the pathogens is about the same,the outbreak of the disease sometimes varies depend -
ing on the kind of soil. This suggests that factors other than the density of the pathogens
must be considered. :

(3) With the amount of pathogens the same,the outbreak of cucumber Fusarium wilt often
varied depending on the kind of soil. That is to say, the outbreak of the disease was less in
thick - layer humus andosol or thick - layer polyhumus andosol in comparison with in dark
andosol or sand dune immature soil.

(4) With the amount of pathogens the same, it was also found out that the kind of organic
fertilizer and amount of slaked lime applied to the soil had the influence upon the outbreak of
disease.

2. Effects of continuous or rotation cropping upon the outbreak of
Fusarium wilt

1) The outbreak of Fusarium wilt with relation to the change of pathogens and microflora
in soil.

For the study of cucumber Fusarium wilt,continuous and rotation cropping of various farm
products were raised.As a result,the outbreak of the disease,parasitism of Meloidogyne
spp.,the number of pathogens,and soil microorganism particularly the number of Bacteria
and Actinomycetes changed in connection with continuous or rotation cropping.l also
learned that when upland rice,corn,peanuts,sweet potatoes or Japanese radishes were
raised in turn of cucumbers for crop rotation,the outbreak of the disease remarkably de -
creased.l presumed that the effect had been produced by the following causes:namely,the in -
crease of pathogens had been inhibited;[the number of Bacteria+the number of Actino-
mycetes]/[the number of pathogens](B/P value) had increased because of the ré.pid in-
crease of the number of pathogens and Actinomycetes in the soil; and parasitism of
Meloidogyne spp.had decreased.

2) Behavior of pathogens in the soil where continuous or rotation cropping is raised.

(1) The outbreak of cucumber Fusarium wilt some what varies according to the amount
of inoculation for the diseased land.And yet the outbreak of the disease was more in cucum -
ber,tomato,welsh onion and soybean - growing land:while it was less in upland rice,corn,
Japanese radish - growing land and in fallow ground.

On the other hand the number of pathogens was less in upland rice,corn,Japanese radish
and welsh onion-growing land;it was more in cucumber,tomato,and soybean - growing
land.The increase or decrease of the pathogens nearly corresponds to the outbreak of cu -
cumber Fusarium wilt.

(2) The development of chlamydospore of the pathogen was observed relatively more in
cucumber,tomato and soybean - cultivating soil,but rather less in upland rice and corn culti -
vating soil regardless of the land being sterilized or nonsterilized where once crops were
raised.

3) Crop roots and behavior of Fusarium. |

(1) As for the range of distance from crop roots through which the germination of micro
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conidia of cucumber Fusarium wilt is subject to influence,that of cucumber roots of a host
crop was found large,about1,200~1,300 4 m in comparison with those of other nonhost crops;
the growth of germination vessels of spores on the host crop was good, too.

(2) Concerning the distribution of Fusarium in soil,the pathogens were found most at
depth of 0~3cm both in soil and rhizosphere,with less in deeper soil region.For the distribu -
tion of pathogens in cucumber rhizosphere,l thought that closer to the roots more favorable
to thier propagation.

(3) Surveying the distribution of pathogens in rhizospheres of various crops,pathogens
decreased extremely in the rhizosphere of corn,but increased in that of cucumbers..

The pathogens in the rhizospheres of CHOKEI-SHIN-TOKI¥A and ZENKOKU-SUUYOU,breeds suffer -
ing from cucumber Fusarium wilt,increased while those of MATSU-NO-MIDORI,a breed resistant
to the disease,were inhibited.

(4) Regardless of crop - cultivating and non - cultivating soil,the distribution of cucumber
Fusarium wilt in soil was spread in a shape of bowl,extending in horizontal directions
rather than in vertical directions.The range of the distribution was the largest in cucumber -
cultivating soil and small in upland rice - cultivating soil and a fallow ground.

4) The parasitism of Meloidogyne spp.and outbreak of Fusarium wilt in the soil where
continuous or rotation cropping is raised. .

(1) The number of pathogens in rhizosphere parasitized by the Meloidogyne spp. seemed
to increase as relative degree of parasitism of the Meloidogyne spp.regardless of the
outbreak of cucumber Fusarium wilt or not.Further,Bacteria and Actinomycetes were also
the same;the rhizosphere parasitized by Meloidogyne spp.was characterized by a zone of in -
creased microbiological activity. Besides,the time when the damage by Meloidogyne spp.,
namely a gall began to swell was earlier than the time when pathogens increased.

(2) The osmotic pressure of the gall of cucumber roots which were being parasitized by
Meloidogyne spp.became higher than that of healthy roots,while TTC reducing force be -
came reversely lower.

However,I presumed that TTC reducing force became high temporarily when the gall be -
gan to swell,and the respiratory function of the roots was unusually high. .

(3) The roots of a cucumber which were being parasitized by Meloidogyne spp.decreased
soluble saccaride and hydrocarbon to a certain degree in comparison with healthy roots.
And total nitrogen and water soluble nitrogen had an inclination for increase,but C/N ratio
decreased by the parasitism of Meloidogyne spp..On the other hand,the gall with Meloidog -
yne spp.enhanced the germination of conidia of cucumber Fusarium wilt in contrast to
healthy roots.

(4) The nematocide treatment decreased the outbreak of cucumber Fusarium wilt in any
crop - cultivating soil after once being plowed. The outbreak of the disease in soybean and
tomato - cultivating soil would be greatly influenced by the parasitism of Meloidogyne spp.,
which I presumed in comparison with non-treated zone.
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3. Prevention of Fusarium wilt by applying organic fertilizers
particularly dry pig droppings.
1) Prevention of Fusarium wilt by applying various organic fertilizers and dry pig drop-
pings. .

(1) Among fertilized samples in pot experiments,the zone of dry pig droppings had the
least withered stocks died of cucumber Fusarium wilt.The microflora in the soil of the zone
was greatly increased,enhancing soil fungistasis.

(2) Investigation of repeated application of dry pig droppings for cucumbers under con -
tinuous cropping proved that the effect of the application had remained even in 7th crops;
stock withering ratio was low in a zone in which the fertilizer had been applied as much as 10
ton per 10 acre,which suggested that disease outbreak reduction and an increased yield were
almost equal to those of a zone in which chloropicrin was applied.

(3) The disease outbreak inhibition effect by application of much dry pig dropings lasted
till 2nd year after application.From a fact that Fusarium wilt causes plant vessels brownish
developing into upper nodes,I presume that the ascent of vessel browning of the cucumbers,
grown in soil fertilized with dry pig droppings,was inhibited with some reason.In a zone
where fertilized with much dry pig droppings,soil PH,total nitrogen,exchangeable base,and
available phosphoric acid became high. Further,more dry pig droppings caused more silicic
acid content in cucumber roots.

(4) The effect of application of dry pig droppings was proved in various kinds of soil,and
particularly in sand dune immature soil and rock fragment soil both of which were low in
soil fertility.

(5) The outbreak of cucumber Fusarium wilt was reduced by applying dry pig droppings
either way in spring or winter,however,the effects of disease outbreak inhibition and in-
creased yield were better in winter fertilization,when no great in crease of pathogens and
high B/P value were observed.

(6) Prevetion of variuos soil diseases by application of dry pig droppings was almost inef -
fective against konjac root rot,dry rot,soft rot and Japanese radish wilt yellow,but effective
against Chinese cabbage clubroot.

2) The factors producing the effects of application of dry pig droppings could be analyzed
as follows.

(1) The ratio of withered stocks died of cucumber Fusarium wilt increased remarkably by
applying dry pig droppings to sterilized soil in comparison with nonsterilized soil.The factor
affecting this fact could be that the microorganisms living in the nonsterilized soil partici -
pate. in the production of the effects. Further,the microorganisms containing in dry pig
droppings would not work on the effect because there was little difference in disease out -
break reduction between sterilized dry pig droppings and nonsterilized ones.

(2) If soil to be used with dry pig droppings is sterilized by steam at 100C for 30 minutes,
no desease outbreak reduction was observed at all,but was noticeable by treatment at 50C for
4 days.Accordingly I conclude that microorganisms which de not die under heat treatment
at 50C for 4 days but die at 100C for 30 minutes participate in inhibition of the disease.

(3) Cucumbers grown in soil fertilized with dry pig droppings had less chance to suffer
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from cucumber Fusarium wilt than those grown in soil with compost,which suggested that
the former had a resistance to the disease.

(4) The soil fertilized with dry pig droppings is abundant in pathogens,but particularly in
Bacteria and Actinomycetes as well. This tendency is evident on root surface, B/P value at
root surface is extremely high.As for the disease inhibition effect by applying dry pig drop -
pings,I think from the above phenomena that the Bacteria and Actinomycetes increased on
root surfaces lowered the activity of the pathogens.

(5) The germination of chlamydospore was inhibited in the rhizosphere of cucumbers cul -
tivated in soil with dry pig droppings in contrast with those in nonfertilized soil.And be -
sides,germination vessels were observed to be dissolved by Bacteria and Actinomycetes in -
creased in the rhizosphere.

(6) After examining the ratio of withered stocks died of cucumber Fusarium wilt to the
number of pathogens (hereinafter referred to as disease outbreak efficiency),I find out that
the disease outbreak efficiency becomes low by applying dry pig droppings,but becomes
higher as time goes on with continuous cropping of cucumbers.
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