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VAR NVTENR LIRS L, ERTEE
S¥, Theh, 1068E 20 ke 1 S BRI & L,
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O BEHoOSH
WG A A v aRHRlE (7 v N—35 4 + T R 120
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200C O &) @M gohES 2 RTERBL, &
HgErso=wrr57 (BELC-6A) THIEL T,
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RS« HOERR S
Wk : i (Bx) 348nm AIERE (Em) 450
nm
Fy )70 Ak pH3.2 7 = VEREEIK
b : pH10.0 7 = v EEFEE K
Ci# : 0.2N —NaOHAHK
F o ) T DXL alkE 5AMEL, 156590
53/ PTFTOEMIE BB EIITIVazy
N L, 400FTHD, 405955503 iFThiK
MI00 BICBBEHITT T V2V bEKL, 605 F
Thik 100 %%5HE>, ZOHE cRITUIDEZ 6550 F
THRL, aICSELTIRIOSTBKT T 5, HiEiE
0.3ml,/ minTIT» 12,
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h 5 o IR A A v Sk e
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h o ad—7 ViRE - 55°C
HOLOEEE - (@) B 5B — RBEER
b)) AN N7 Z LT VFE FIAK

FEHE L IR O 7 3 BREAEHE A Wi,
EOWRIC LT I/ BIT AN F VR, Avt=v,
Yy, FAMFIVER Taly, Yy, TSV,

Ex15cm

VAF YV, XYY O AFxr=v, 4AvaAf vy, ady
v, Fovy, 72752V, EXFVY, YIY,

TUVF= VD ITEETH B,

8. 483 0@
13710
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. 16.520@
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Fo2— 1K HHEoE#R s o< ST 7
D 757 r—x2 @ wva—-—z @ varo—Xx
@ <wb—2x %50 ug

2) #R

82— 1 RIS, BEFO®ZVIC X BBEROLEE L1
T3/ BROsmibEER U, B, RERE 1HBM%, 2
B & & BRSBTS 2 Bl - fo, 2%
B NV T =~ R PEFTH - o BERG L RN DT
a2 — 25 R 1R O Tk 0.18 ng, BEAT
TE0.12mg, 2 BRI%K TR 0.2 ng, BEFTA 0.13
g% Lo 2 BRIOBEEMHRMPIHI0 %D /v —
AHEMO ARV i,

TI/ BB 7o b S ARMNIE- BB LN
leb O DR, BEEAEL S bBRHERALITTH - 12,
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BERTAR D> & O FEE O W 3 IE % EP T b,
% BT 2 BREBIED SN 7 ra - 2089
B2 WL T, SEBREITORVIERTERE T 7 v
T - ZDRWHBED SNFDIEF, DS LT - X FFETF
FICEENBE TASAIHRKT LI EEREL TV S,
JEAEKIC & - TERAN TH cicalks i b D TEL,
MI D TASADBHLHLIc LD 7 va — g LL,
PP AT R & 1 B DL E O RS 7V 3 — 23R
oY ENE T LItk - TB I D EHEE I,
Bp 6D 7 v a — 250hE I, HFEEIC N TER
B E S o BB c DB o t, TOTEND, HE
HiE 7V a - 200 B OMENS B & & TR S
niz,
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WREE N any BF AL, KEBERE @ 4m
BE&30m) WE2-2X0KEX100mMA, EXRI1
EAEMAHE, +— b2 L— T TRENIEEL ., HHIE,
PERRRE T SR AEREL, v o vRE LT, EBENICE
WTHEBR S Hic, SR ORI HERE 2 8% 5 6 8
gz c L ANER L K3EBETIT- 1,




F2-1%

IR 22K
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3

G vy — EY LFR RS

BT, BEATOEWIC & BPERROLEE

BLOW, 73 BoWNE

5 LB B VI-2BT B %

n R IR () (m) mg/ B g/t HEKK
- 1B 48 742 0.18 free 18
ooEm 1318 960 020 tr 19
‘ 1B 702 99 012 t 20
B J‘Eﬁ r
9@ 1348 1348  0.13 tr 20
*  PREUEEHR R L Th o oEER (LITEL)

o tr: BE (LR

(2)

Eeithp o 0% - 7 3 BEOHH

M EEER 1 EEBRIC 80 %y /) — WV TIT» e —
SEWIRIEE R, BERARTE O &0 c T - 7o SRR B
280 % x 7/ — Ak 100minA, REHSHEOBL I,
BESO %Ly — 10T L, uiks&¥i,
COiiibBEREE 30 ORL, nRESELE v—%
J—x L=y Ty /) = VERELILODE, 5
Wi & Lo

3) WEBXUT I/ BOSH HEE

AER 1 TRAFCHHEIHE - T,

2) #R

BRIIE2 - 3&FIR L, 6 BMBOELIL 33T
cm, ARG 13mAIRL, AETABERL K,

st I BRoBHER, BREARCEENS
TR By 2F v 2B 16 EEO S WED
oh, ®U v, YUy, JuyIVvEE Avid=
v, T2V, TANSFEUBHBEWEAICH - 1,
REHIOCEEY SN BERE L BRS o o7 L BEELE,

4 8RB TE202 pegsboEdE L, SBEHEII
35261 g, GHEMNCIZ44.94 p g KT L7,

BERID 43 iA3 & OEHURF I 389 o hish - 72,
22T I/ BOWELT vESTRER
ORERZALE R LT, BERRIE, 7y Ee=TERER%E
FEHE 2B CHERE D 40 %, 3MR% 80 %, 4
BRI T 90 %, 6BRM%ET 100 BBIN L, 7 3
7 BRiE 3BERD S 4 BEIE I TR icE L <

2w (1998)

H2—- 2% WEORSY
B 4 BE (ng/L)
ERLE 130
N7 BT 11.25

TR 111.25
KB VB 60
KYEHED Y 180
KEHE L 37.5
Kt A Y 0.75
TKIEHER  # 0.75
EDTA# 1.35
pH 5.4
EZX 10g

mmL,
3) BER
—fiT, FOMRP LT vE=TERINT S &, oY
W3 VERBREOEEICL > TEPLIR VY I vD
7 RRENL s TREbE N, ks hcEBRo—IR
IcEEF D, By R EEcE L, SO RSP
Rl 2 EHL S OMRREME LTRHHs s (£
A5, 1982) LahTni, ARBRTHHALLT v =
TREEFR bBERICRINS Nk, Eericfbanic s
#HEsNs, ARBRTRT v &= 7 2R % 28 » 5

5EMEE 6 BEHTIRT 3/ BENED L,

vg/ Hk . %
30 A e T 3 /I 40
\‘ 3 N \
7 N A4 H B
: 60 g
J . | 6 =
A T~ N
s 40 -
gj g0 ®
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------- Ao _ £
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BERER (E I & 2 By S ERR s SR ORI B 4 B FSE

$2—- 3K WIERHERICSY IMBOLEEB LU, 71 BEOS W

THH BOEm R
2 WA 3 T 4 JRH 5@ 6 1 fH
A B (em) 21.8 24.4 28. 4 33.6 33.7
R (cm) 10. 1 12.0 12.3 12.8 13.0
"B GO 2.0 2.5 3.0 3.3 4.0
B0 Va2 (ng/BE) ND* ND ND ND ND
TAIN 7% VR 1.38 1.86 5. 48 7.78 6.22
AVA=Y 0.99 0. 83 5.06 5.96 3.97
VR4 4.27 4.37 14. 59 10.51 12.61
V2R tr 0.74 7.18 8.52 5. 64
7 0y tr tr 1.59 1.21 1.15
AV 2. 11 2. 10 5.92 3.95 3.25
= 0. 65 0.89 3.79 3. 40 2.38
VAFY 0 0 0 0 0
g Ny tr 0.70 2.05 1.38 1.56
A=y tr tr 1. 12 ty tr
{Judvy tr tr 3.28 1. 04 1.09
B oAy tr tr 2.62 1.21 1. 81
Foyvy tr tr 2.26 1.43 0.13
YE o=V tr tr 1.65 1. 09 1.37
LAY 0.81 0.78 3.10 2.05 2.06
1y tr 0.73 2.37 0.96 1.71
TVE =z 0 0 tr 4.31 tr
73R (e g/HR) 10. 21 13.36 62. 06 52.61 44. 94

*  ND : BRIHBRA (0.05mg #R) LIT

SEREIC T THAEDOHN 40 B2 L, 73 /8 I BEARKL, BEET I/ BERMCHHE LTV S

% 3ED S 4GEBEIO I TEL DL, 0T & TEERELTEY, ERE»SHWMESNET I/ B
i, TYvE=THEEXRAPRNTEZIEICE>THERNTT MIRERIcHRE LTV B EHRs N,
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3. BERORERHLBESLUT7 2/ BOSW

HHirh DER OB EB X OEDE VI X B4,
7 IO o WTEERL 7,

1) MRBLUFE

(1) MG & Bt

AR NIy EF AL, BB 2 1RL
FEEREURSSORMARELH, F2 - 4%
R LI O 7 v & = 7HE S YR HESE R B & OV
FEROXKHAREER GERK
2, 1964) % 100 meinA fo FER BN BERRRE 1% 15
RL, WMECTETS B, Nk i3ERER 2 B »

5 7 E T LBEEICERL 7,
(2) SyurE ol s L U TE
R 2 TR R - T,

2) #R

B2 - INIEREEOE VI X SEROE LA
Rt BXOUER IR T v = TiH AT &b,
TN, THERRIMIAYE X o f, MEEFRIIHITII 3 A
FILIREIZ & A ERSL R L1 h - 1,

HHONIMER 2% 2 — 5 RITR L1, Hlah
ORI S VI - X Th ot ST —

A DHHNIEROFEVLHBC » b 59, Rk
2HEMICEGZCED LN, MEREHI T 0.36

mg, 7 ¥YE=THMTIE0.35ng, MEREH TR
0.30mg%RL 7, LAL3BEELMIZST TR

HTRERHICED L, #ERER 5B R T 5 &R

BRAUTICIE 572, 82— 4AKICH b O R AT %S

FELT I/ BOWRER LU, BRI vE=T

RS R A P IR L, R 2 BRI T 40 %,
6 BREIH TRHFORBIZLEEZBRINL 72, Zhicxd
L, HERREZEROBIHEL <, FHE% 2 BME

TH130 %, @ERINY 20 THEMEREL I,

T IV BOSIMNIT vE S TEMAE L, &
Mk 2B ED S 3EMH, 5HEEEHD S 6 HEE
AP TTHEIN L 7o, DHERIEHL T iR RER 2 WIRH 2
S JEEHI I TE WlERZR LI, ThliFE
DEEMIIW PP TH o7, Fiz, MEREMTHLED
SRS SN, B ORERE S 2 — 5 KR
Ltc, T, WMEXFEHTEIFROMERZECLTH S

FRAI R LT

(1998)

B2 -4k R (ng 0)

Ay T VRS TR AEERISHN R
N 50 (Fi%) 50 (FHEEW V) 0
P.Os 50 50 50
K.O 35 35 35
CaO 15 15 15
Mg O 15 15 15

EDTA#$, W~ 7L 2/ 85%M

40 o0 NH,
&=t NO,
" o---a N A
30 ./'/
g o
6//
. o= o
0///- ______ qe=-"""
L ;/D"‘ ---o-
10 A/"/’
o
0 3 4 5 6 7
Week

B2 -3 HHIhOERZREOE I X BB ORI

B2— 5k BHRPEOENICK ZBERRL SO

7oV 3 — 2 D4 (mg /" ¥8)

BB T T EEHE T ERES | e ZE ST
2 VAR 0.35 0.30 0.36
38R 0.27 0.14 0.29
48 f# 0.07 0.13 0. 09

5 ¥ ND* ND ND

6 ¥ [H ND ND ND

7 I H ND ND .

* ND : KHRE (0.05ng /%) LT

— HBKE RS

boo, AR, BESHHFRELLOKHL, TrE=
THMTRFRZELS, BELABOREFRENTH -
7o




BERGRGIEIC & B P SOa/FREE BN R O #E 1B B WL

neg/ &

TiI/BRR
30
0/0
o—o N1i ¢
20
| a-a NO3
o0 N
10 . L _
= -0
% BROOBTERE
80
M NH 4
® NO3
40
20

week

2 — AN BREEOEWICLLZT I BOWE
Rih o R FERE

b Re
*HhOBRFERE = X 100
R ORIER RN ERE
o o—ao NH.
16
&0 NO,
By o0 N e
L
Elz ‘D-—-~--.D..7-(-AO.;’—L: .y’
- b
) A
10} 2= 4
8 0 O 5 o
0
6
2 3 4 5 6
week
¥2-5K HMrhomEREED ik ABERMORE

3) BE

(1) P>V T

b0 7 va -2 2 BMEEZ -2 LTRDL
5EREALE TR SN -, AREBRIIEL &8
MWEREL TR, MEMICL S 7V - 205 EE
Ao nI o, Ehip 507V a - 20D E

BERgic & 2 N ST SN B,

E2 -6 XIHR 125 3ok 2% 2 EM®RD
S v a — AR EFEL AR L e, BERRIR D & D 53k
Fa— 2 EEFORMICZEOHEBARD S, 4F
BENRKEVWIEE, SWER/DEW ENREBI N,

BERG 2 IERER, RFEKULES LRAPOTASZA
AACHLS T va —aibs s, HEEEN

R AR O REER, AT PARO O SN S5
SED FOBEE 7 V3 — 2 3RS B b
gahb, Ko, &8 2BHRUE, STV
O - ZDHWMHBRD SN M s fehs, 2 EBELIRER
AT & - THHE S h, MO,

ATPOARL, FBICHVSH, AREHES—ED
SEHREEA R > TV A LD EEZ DN B,

Pbo &ip o, BERIRD © ORI &
TIEMADPRESEEEAZT L ETVWEER S
iz,

(2) 73/ BEOSMWCOVT

IR L& T v E=THODT 3/ BEKR
TNy I VEABBRICE > TERPPIC IV I VDT
IR EsTikan S (ERS, 1982), AR
T LT v E = TEER O PERICBIE ik,

Ee b S e LRI N 5, IR IEIC BRI
ShTh BRI TEERIC X - CHE#ICEY, &5

IR TERICLD T VY EZ TR - TH LT 3
sEIcEbE B GEL, 1982) L& TwW3, T0
A S = XA DFEWHERBIGRE S, 73/ Ry wE
DEVWELLLTEEZ NS, HHMIbhOERZED

WICE BT I/ BAWERT v E =T E D> HEE
S>EEFOIETH Y, BROERBIGRE LT v €
ZTHESBETH - oo ERWINE 7 3/ B
ORI, BEEERPINEA Shic EIRICT 3
J BB 2RSSR, DT LI, BE

FEERBNCE->TT I/ BEAKL, BERICE T

570 a— 2

BEET 2/ BERPOHMLTOE I EERELTVS,

Fi, TrETEMTSBEE» S 6GEBECHIT

EMPOERPEBEALERNEN D LTVBEDICT 3

J BRSYWDEEMDEED S, SFRS (1990) 1F, &
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mg, K
05
7
Y 04
| e e NI,
7 0.3 4 NO,
41
0.2 o -~ N
B o~ N

0.1

@
10 20 30 cm

'S

FB2—6 X 2BEIMCEBT BT — 25 uE & B

Ry vE=7RY v IBEEOERBEREL S,
FOMRBRHBBIEL S NRIZEB RE CHE L S asbis
BB LEERELTVEY, ARBOT Vv E=TXOD
HERRS CNE—B LI, 2O EDD, OO
T/ BOWIET v E = 7 BRI & ) HGHRORE
MR > fcied s bo L RSN 5,
Dbo tho, BERMRL 07 3/ BawiE, K
hoBHOHbIcE 2 bDIREBEAEL, FE (mikeE
TIIHRERER) OWINIC & » TR S N7oBREIS 7 3
JBEPHNT 2B EFEZ SN D, HBEERDL SAK
Sha7 /B, RE sy 228 TR EOREIEHE
ETliTbhiawics, BERNTT 3/ BREREIET S
¢, BhSONWIEFELBEBVWEEZ Shi, BEREM
EEsEFAEREERAE, 73/ BEoSWcE->TtH
AV RIEICRE S NS Z &RV EHEI N,

B2 BEMPICEEhIE T8

PEREARD © O WWE, & 5\ R0 b 2 9HE
DSBS L, TEREERET B LR
fRickB I 2RO b >EELHBIETH 2 &E X, Bl
BWT, FBERR» S0, 73 BOSWIIO VT
BEt Ui = OFER, MBS N TN S 7THER &
RESNLFHTH 700, ¥, 73/ BOAWI L -
THREBAEYHE BB S RESsh, THEORAE
ERT 28 EREL BT 2 b h 2 REREB OIS
IRC Fi

T, BERONERICHEICT X ENHER,

U0 ¥hds & OB OH BMEYE b T M Y I

EREFTOTREOIEEZZ, ¥, 7I/8 7=/ —
WHBRICSWT, ZORHESHRIOWTHEL 72,
o, TOHBHMRE L THEBOEEHEESED 37}
TE A BEE TR L1,

1. BEREZ OMBBIEYICE LN PR

IV ORERE O3B K ORIC G T 5 ol ixE o/
HEaHEREANE bobh, IR ERELE, &5,
AR ORELRICG T 2 a2 E U1 28
DINGE & B LT
1) MEBLUFE
(1) BEEAEY) & BREGBAL B & OB
PR L 7o fE s & BRI L 7 I3 88 2 — 6 ISR L
teo BERR, /N, ¥—=< v, IR I OEERE
REE, x50, BERR&/NEICS>WTIRAT T >R,
R, BRI T h e h RIE & AR AR L 7o,

(2) B o TR
FID L coBEICHINT L, R Ry bEIEE LB

Tz J—IVEEE
F2 -6k HEMEOBEME
et N = Vi =k
SR RENEZET =P an® )1 #RAR KEIEGHE
BHEEMABE 4/22 11,10 5/8 4 /1 5 (EHE)
I 7% 8 9,18 5,30 10,26 7 /1 (UHERE )

R AR AR

1/2000aR > b 1/2000a7K v K

2 a @Y 1/2000a7 v k




BERRER{FIC & 5 B SRR R O BAF I B9 2 DR

B, /N, b= TRIBSICAE U B A kEk Tk
WELEDB, kAL, 1~2cmicilrlr, X
DR bLYF e —THOED, KEELE,
e U CotadRl & Ui

(3) ArhEEB L URH

Ve B O A B ek (FXIS, 1957) 1
HE U CRIIAMB O 21T - 720 EE 50 g 2D, 80
Y%ry /s —250mai, BEEER ST Y Fve—
5 —T 1 BRI L 7, 81K, CoLEAK
Zo@liob, REICHT80% T ¥/ — b 250 ndin
Z, FicmBLicoboBlic, nikEdbby, n¥
J—xzNE Ly —~THEBRLTCT VI —LERELX
oL, ELAEEL, FEAKESOnE L, To LR
B O—EREA A v cBHRE, BA A VSRS
LB L, FREREEAERE S L, BHOERDS
SRR TR B ERIHE - T,

1FY—T

2) HR
(1) BERG, /hE, b=, TR PN ORI LR
ICE O IEERE

I O S ORIEL L CRPIcE T h 2o
CEHEREAE 2 - TRIUR U, 1 *FIoBERE L O/N
O REIEPC TR AT E 100 g M D 2T,
FNEN 2,447, 5708 mgEET TV, ThICHL,
BEoOITRY E b b TlEENZEN 428, 1,5130gTH -
foo —7, MROITI, /NEE808, A bl4, F b TI3
mgTH DI LT, Bfiii43mgThH b, D TE
BETH - T, BWOBMBIRBEROEETE 777 + -2,
FNa—2R, Yaro—ABRB LN, NETEHT I
7 bh—2bvasu—-2RAb NI VT — 2T
B oNIE ot

Varzm—2R, V- ZABBHON, TRY

PR POEXETR T IS PR, T
a— X,
DOEETEY a7 0—ZABBD SN D T, 757
PR, ZNVa—R, vV —ZADBBD LN,

(2) BEfE, NEHEBERHRIORIE LRICE T TEHERE
A FFLORERE & /NEOEFRBICEE LRBICE &
NBOFEMHEAE 2 - 8RR L, EERIcEIND
HOLB, BRI DRI 749 ng, HIFEH
1212 2,678 g, BHINCIZ 4,390 mg IR L, THEMBBB

F2—-TE BEYMONERN ST E2EELLU

R o ul i b (mg, /100 g ¥rifEeE)

Em4 SR 70N 0T MR vadu-x wvb-R EEREEE
Befs & 628 815 950 0 2,447
s 15 18 10 0 43

INE OEE 4,975 0 733 0 5,708
vicd 388 0 420 0 808

SRy KE 154 215 0 59 428
by 186 0 328 0 514

k= h %% 550 557 167 239 1,513
Gicd 212 155 346 0 713

28Kk LERIBOERE L O/NLOEE, R
B HAENRE  (ng,/100 g HiEEE)

Ef s me 770 7 % 520w BGR

o BERE EIE 92 107 590 749 1.6
R biE: 0 0 12 12
hNE EIE 320 482 2,685 3,487 15.3
iR 122 0 413 335

TEUA PERE XE 1,228 1,390 1,772 4,390 3.9
R 10 0 162 172

NECZEFE 389 357 1,755 2,501 16.6
Ui 128 0 288 416

IVHENR BERE ZEZE 682 815 950 2,447 1.8
R 15 18 10 43

M EFE 4975 0 733 5,708 14.2

BURHRILA B
FUOREN B (71 BE (31D
* (8,/1) (471D
2 (9/1) (5/6)
* IR (9./18) (5./30)

I BRI » THIN L 7o /NETES T > HEBEEIE
3,487 mg, HFEWIIZ I 3,114 ng, BEMITIE 2,501 ng %
AL, FEDORE T FEIRBT I - CRDE
&R Ui, BEOREE, S0 o&EH, HE, B
oD 3BER, NEEET I PR, Sva—
A, Yatua-—2ZA0RB oo, EHO/NEIZE,
IV — AW NI 5 T,

PEREAR T O¥E(R, S0 DREEHNIC I 12 ng, HIBEHIC
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(3 83mg, BEMNTIZ172mg, NI 43mgThH -7,
CHEETEPRED1.6%, 3.1%, 3.9%, 1.8%icd &
0, BRI, NEOEELRPOEE S 15.3%,
9.4%, 16.6%, 142%Td b, BERGRT QR YR 2
VENOEHRICB VT DI - T,

3) BE

FHEWDERA X OEEPIC G Y2~/ a-2, 7
NaA—=RX, 7537 b=2AMBEREINEIEBHSATY
5 (Rhilis, 196D, AslBgics T, NHEMcIhb
SEMOMEE SR S bR, < b TR ARHERE
WERERTHD, V3 —ZABED LN, - F/NE
Lyasu—2APRD LN - TEY TR, LA
BEESEFLTWAEEEZONS,

AEBRHBINIC & 7 BERR S BEch o v i bR 18, B A
> B > o REMIOIATH b, T O RREAR
Wt - THINT 2SS o, RIED S FEAOIKHE
DBAITObN TV S LR S Nz, RehonfEk:
B OWFNOABFRIICB W T HEIE, S OHER IR
B THED - T2,

IR o BEREIR P O AR L, NE, oKy, b
bEHAND LMD TIRIBETS - 72, HHS (1968) 13,
5EHOKRAEHWT, “"CO,ZRMbs, RLEYO
WREA - NI VAT 7k > THEL, "COBA
OHEREHTHELTVE, Thicld, LEOT I/
B, AEBOYCHESEATVEE LTS, BRlcky
BRNOHEEAMRI1.6~3.9%ThH b, KL E
INEWEHEES I LI ED T &0 D, BERER S & 1%
ciih S N B ATAYERE e ST, DBETH S
EMTRmE NI,

2. ERMZOMBIEEYICSENIHET I /B

IHEHOBEROXES I URICE T 287 3 /
O EERE/NE, P b TR 9OFREEL
Too I, AERIBIOEELRICE TN LG8 T 3
JBARRFIUA 3 BONE & B L 72,

1) HRELUHE

(1) BEETEY), BREERATB L O BREUH

TEIB KOBRIM U BRI AE 1. 1) (DTl
bDEEILTH B,

(2) AR oRH

AEHIARET L. 1) @&ERICRR L Totraiie Ui

(3) AHr DETALEE B X Uk

PR D FTALER 1 A ERE O Hl S & [RIRR D EETET - 1o
k50 g 2HLY, 80 %BDBx ¥/ — )b 250 m/ T 2 [ElHh
i, nlEHbE, BEEBRHLTT V- VAR
Licob, @EU0nEL, EBHAEEOmE Lic, 2O
Bo1#E2ED, I VERT 74 vy —TuBlLizbD%,
BERA s o b 75 7 IC K DFIEI TN EIC LD
TI/BEERL,

TANSFvFrsav s abicAvAzviwY
YOHWIEDOE - L L TRDbN, RETTHRRIEET
BEM, ERPRETH W, HRI/uw S5 0E
BOMEtTT 2 F v EEEL, Bl EEKRA 7 o
2 757 TEEL G,

2) &R

(1) BERE, /NE, b<b, TFIDUHEIIORIEL IR

WELEST I /8

IV ORI OEES S ORICE Eh 5687 3 /
BLEEE2 - 9RIIR LI, B0 T 3/ BORKH
i3, BEREETEALA=v D371 TehEdE <, Ll
TexFVy, Yy, TIVF=Zy, TS5V, T AN
SEUE, rVsIVvBONETHY, 2B T201.22ng
TH-lee NEDORIETE, TNTOT I/ BOREEMN
K, o820 T I VBREIVY I VD 2.5 g,
2T 3/ BRIE17.36gTH I, TRYDEKETIEHT
ANGF P11l REE <, 273/ BREL66.84
mgTHot, £, P rOXERTE, E2F IR
12.96 gL 2 Vidd, M3 ExbDTREBETHD, 273
/BERT 24.43 g TH -7,

Bpo7 2/ BRE, XETEh-LBERTREDDT
wETHD, —J, EETHETH >I/NERL B
bhie LL, 20427 3 /VBE 16584 mgth 7 =%
FHFF149.75mgidTH D, o7 3/ BIF3EEE
MEMLTH-To, TRIBPTET 205 F v
259.3mg, 7NF = 23989 mg, 7o »51.85 mgk
ZRICEDON, 27 1 /BB 630.07T g TH - 72,
F, P rORTERET IV BET19.25 ng&/ D],




PERRERTEIC & 2 BP0 ERRE

BRRGHIR OBAFIC B4 B WSS

F2-9K BEPONHENICBY 2ZEBLUORPOERET I /K (ng, /100 g #rifE)

I I ol M= ob

T ERA — —— —

* = L X E 1 x & i x ¥ 1B
7RSS F R 15.97 0 0.93 0.86 4.86 17.46 2.86 0.53
A v oA =V 37.16 0.83 1.91 - - - 1.07 3.28
+ ] v 18.60 0.74 1.16 - 4.57 - 1.10 1.52
7y oy v ER 15.08 0 2.50 3.90 6.77 15.45 1.10 2.13
= ) B 5.29 0.46 0.52 0 6.04 51.85 1.09 0.92
A 2.07 0.19 0.23 0.38 0.75 0.49 0.08 0.45
7y 5 = v 18.31 1.60 2.00 2.27 7.93 3.07 0.98 0.58
A J v 8.31 1.29 0.82 1.29 1.99 8.49 0.59 0.59
4 v a4 vy 5.51 3.67 0.59 0.66 0.85 6.36 0.39 0.72
a 4 v v 6.10 0.59 0.79 0.79 2.36 3.21 0.46 0.39
F o ¥ v 3.35 0.18 0.72 0 0.91 2.81 0.36 0.18
T =TSy 5.45 0.50 0.74 0 1.82 4.1 0.58 0.58
E R F YV 34.84 2.48 2.48 1.40 7.76 10.55 12.96 6.52
) v v 6.73 0.07 1.02 2.56 1.46 7.24 0.80 0.51
7o EF = v 18.45 0 0.95 0 1.38 239.89 0 0.34
T A5 F v 0 0 0 149.75 17.39 258.30 0 0
& B 201.22 12.61 17.36 165.84 66.84 630.07 24.43 19.25
&) - EEREE 0: BHFRALIT

BiclErard7erFavicksiBo 7hE CHIE X B2 - 10k /ERROMERL L O/NEOXREE, i

720
(2)  BERE, /NESEERARIORETE & R Sk
7/

PERE &/ NEDEBRHRI O, WrbhofEr 3/
BoLEE2H2 - 10RITRL 7., BREETE, &
JoREIIC I3 19508 T H - 7o A8, B IE 294 ng,
BEINC L 382 mgic GO L, UNRERIC 1 201 mg i KT
Lz, BEROBICBWT N & M7 3/ BRi3d
15, REIMROT I/ BOLRITEE THIT DR
W 11.8%, BARTERWD21%TH -7, F1,

T AN F v IRERORIER L URP» 5 TR T ORI T
Biiasnishr -1,

INEOWEEET X BO2RE, BETEN OREMY
BERBEL, TOHIETANSF YR 4EE LD,
73/ BAeR Y, BRI L L, IER
TROITD»1Tngs B b, 7295 F v & HEEEE, B
WerBd Lic, NEORPICBEZ DT 3/ BOBRD
SN, TOHWIEMBT I NSF v Thh, Ihrk
BlnteT I /BB RERE FIXRIEE Th - 7o, FIEL
o7 3/ BERE, REHEHO 494 %, &&iE

B LEHT 2 /8 (ng /100 g #HiltE)

KR

23 Hi 2 #

I M OB RN EE R H/EEW

o> 195 23 11.8 321 285 80.4

RN (126) (274)

HFE 294 15 5.1 174 86 49.4
6.3) (70

RN 382 8 2.1 118 174 147.5
(6.2) (154)

HERE 201 13 6.5 17 166 976.5
C 0 (150

()W 7RI FvE
AHRE S SRR BI85 2 — 8 £ EFIL
IXRER D 976.5 % T&H - Feo
3) EE
IV OPEREIR P OB 7 3 /BRI, -,
b b ORFEYIC RS TIRER TH - 12, /NEIRT
RILY Iy, TROTRTAF=VETANTE YN
SN THoTee TANTIF YRSV Y I vDT I F
EEROIEMERNOER G, —HHcI RS hTED,
S (1951) 37 235 ¥ v ofERiE, BE7vE=
TREROIBIEE £ X LTV EE LTV S,
TF5 (1974 B, 7225 F v OEMER~OER &




KPERFREG® v & — EYWITENRE

WNEE F & OBIRIC D W TRET L TV B, KRBT v &
= THREEREHZL L, BBIUXE
BERSERMSBID, ¥29 ) Il7 vE=TEERES
ZTHETANTF Vv OERP B 64, KEOEABIRZ
OPRTH -2 T EERL, KRREFT v € =7 Y,
F 2 U BIFIERYEREY), RERPRER & AEL TV
5, ChicEhid, FRABRERICBVWTTANIF VO
ERs2 (BB ONINEE TR Y BIF T v E = THAE
Vcho, TANATFVBRBENE D S FBERIE b2

M ITHEBHED TS E EFEZ SN,

PEFE I3/NE LRI, IEhoy ve = 7EERES
FHCBINE S, HPIE T 285 F v R EDT 3 NEEE
FERFBLZOVIEWHL I - 1o, Tz, BERMRD
IO LN TERET 3/ BBEMDIZIVL I Lo,
T oA L CEREE UTHERET L BY T
INREERAMBT LI ERDTVWEEZ SN,

3. EMTOMBREBEYICEENE T =/ —IVEE

IR OEROXES L ORIcEENE 7 = 7 — Vi
Mo EGaREL/NE, KE boEmay, Feh,
TRY, E—-wvEHRLE, &5iT, FEROLBERY
BIOXEIELIBICEENS 7 = / — VHFREH S I L,
1) MRELUHE

(1) SEWEY S & OERIURE

BEAVEY O R & SURHRINEE ] 2 55 2 — 11 RiTR L
foo BEFR, KFE, /NE, tuEDoy, RO GEER
FEHWNOBIET, b=, E—<vREFHNO7 > 1o
VN ATHEIE L

(2) R oMK

IR EZBRLAEDRR 2 TR S D B EIEL

ITANSF VD

B2 - 1R HEUEY & BRI U]

£ ¥ % o B
& B oranszesr 9HIBH W
/M ¥ =vh¥or¥ 6H5H IXNH#H
N # A vw s F 5200 N M
I %
I

FHAH RIS

FEBIY N=—Nrvy A 8 H2408
o R 9 MO B OE 11H28H°
e b K B OO 8H1HE WE*@
Y- e v FESYV-v 8HATH NEERH

TSRS 2% (1998)

ERREBIC A, RAEKIEL, I RETIHMEERL
DB, 2~ 3 eniHIMT LAkl E Ui, TR ORI b
LY F o —THOHDEK, KL, IF9—THHELT
PALIELY S R Op i
(3) HRERB LU HEE
O BBk Ser oo hEsL sV vy 7
HBIEEE S (1974) OFEICERL 72, 2 FUESER
7 =/ — WVHIRAE 2 BITE DKL S b Y o A THIKASHE
L, g7 =/ — VHBREE % ¥/ — Vv THIH
L7
Thbb, T2 - TRIRLELE > cE R 10~20 g
RIM=MT 520k, 2BEOKEILS bYW A
A 200N A, Bikdire 5 LIS H—BRE L
INEAIRAT 4N —ToEl, EE%Z 100 nlDZE
BKTHEEL, o@ErGbel, niikn —~F 4 v
100me%MNA, ke HENFS VBEERTL, TOBME
DR LUK, 6HEDCKE TpHE ST IHRIL,
TFV—FN100mEMAIRE 5 Lictk, HHiE%
Tz —FVEERIR L, &5k F vz —5 0100
mEMA, RUEBEET-% zFlbz—Frio—
FY—xNRL s —TREL R, BREWERKELLF b
VY LRI TIRIRL, BT VMO F TERICL 2,
LO—EEI=NF s (y 7Ny 7 Cy) ICHL,
R & Bk 7 v 75 7 TRIE L 7z, 1838,
5% Ty — kS, MlEEERICT 5129 T,
RIXFEIRRDBIEZTT - 120
@ EEAs o< 257 (HPLC) ORIESRMt
Rl BRI EREE 7 o< 757 (LC—
6 A)
A5 5 Zorbax—ODS KX 15
BihEs - ASOOLERT KK 280 nm
Fr )TN —-T5 = Ay = B
K (1 :5:2:92)
bin—7% /= 245 /= §E . K
(25:125: 2 :83)
Wik . 1 ml, mim




BERBER I & 2 BF S e S5 BRyeiseh R OB FIC B3 2 AT

H20g, XHE10g
2N—NaOH, 200mn/

(715% x5 /-, 200md)

EEEERE S LIk, —BRHE < —

HSAT 4N —TO8H

ZBH7K 200 m/
(5% x4 7 — i, 200m)

D[i& %I?’é—-—
(=% ) zZ/NBL—5TAC, =¥/ —VEE)
(75 NaOH T pH % 9 ~10 i< %)
| n—~F¥r100m <
\ Syim — TR
f\;&“—tf‘/% 7}<1f§~——‘~
&7 35)

6 N— i< pH 1 ~ 3 Ic %
TFNT =T, 100m €
Sy — b ToEE

TFINE—FIE

|
KT8

u—4 Y o8R-8 TA0C, HEEE

[

0.1 N—/KELF + Y o ATAR THEIE
pH8~9DKEBIZLTART v 7

FE B 50 né 12

| —MEED, 1=nTa (£y Ty Co) LT, BF, REEWHERES S

HPLC~

()W, 15%x s/ —uihiEo & Eink 585
Ho - T EIERDT s —AMEBEOSEE, W

2 - 8IEERIAY v bS5 T 4 — DTN
AR LT, a7z 10 2RI L, LI 30 0% ThEn
100 %121 B EHICY T Y axy bkilBETIEV, 354
FThEML, 1oRICalZ100%ic6EL, +—
5 v 45 ST T L, RO BIRE A HfE L CTiT - 7o,

B -9 T =/~ MIEBRD 7 o b 5 AERL
too TONHNE, Murphy o (1978) OB HEICHELU 2 b
DTH DY, AERE% 254 nm» 5 280 nmic &R L,
254dnm TlEp-k Fo$ v Z B EBE (4 -Hydroxy
benzoic acid), /¥=1Y v (4-Hydroxy - 3 - methoxy
benzoic acid) ® ¥ — 7 K& B¥H, p-7 <V
( 4 -Hydroxy cinnamic acid), 7 =WV 58 (4-

Hydroxy - 3 - methoxy cinnamic acid) @ £ — 2 A3/

ELBEDT, 7=/ — VHBREEICHTTT 510130
£ 280 nmASE Y &R L 7o,

2) wR

(1) BERG @ ERE DO OXE  RIcEEn s

WA

F2 - 12RBNERORTEY» ol S 0icp-7
<NV, T xVIBRDEERLI, B, IhodD7 =«
J = RO N =) VR, p-E F ok v BERR,
7R EM (Benzoic Acid), # A E# (Cinnamic Acid)
DRDONIAME S H -1, B 2 HEEX OBRD TRE
BETH->1DTHEL 1,
QHUEDKEELF 1) v A THIHS W Bp-7 < VI,
7 2 VTR A A FHEOR B L UEFEPITHBHD TS <




TKWREXR G v ¥ — EYTHODITHRE %25 (1998

40

o

biED

40 50 60
RO B R (min)
F2-8K m@EgKkIowr TSI 4—ICkB
Tx/ WO TS Y2 v SIS

715 & Zorbax ODS, 4.6mm¢ X 150 mm

ajfl,, N—75 /=N Ay —v: BEE K
(1:5:2:92

bk, =79/ —n: x5 = Bilg ok
(25:125: 2 :83)

FaE ;1 mlmin

BENTOWI, B2 WEYE, tyEoavol Tl
1 kgXtz O p- 2 2w VEEDS 22,000 mg, LIS WEYT
HRFEDIRT 1,40 g8 oNtz, 7=V 5@BIIp-7 =
VBELDDIBVWEOD, BEEIE Y E0 a2 ORT
3,500 mg, £V & DT HREDH 5 580 ngid ¥ Sz,
Zhi L, BEHE M= P OBLSp s < VRN
223mg, 7 = VI EEH150 RS WO RETHD,
E—< ViR op-27 v VB T0ng, 7 = V35 120 ng,
TR Sp-7 < A 130 g s e ds, EiEdhh
S5, LWTFNOEIN S SIS - o,
YTy —NTHiHENZp-2 < VB, 7205
R4 2 RHEID St Eh, 2 8IE OKEEL S b
Vo ATHIE SN B8O 050 125 10050 1 O
ETH -t
(2) BEROABERUHOXELRICEING Y 2/ —
VPR
B2 - 13FREBEMPICEEING, 2 HEKBLF -
Vo sttt Op-7 < VB, 7 = v SBEOAEBELR 0%

6,204 ©
41,983 @

14,165 @

Ceeccmcecemonemecscsenecsomane R Tt eos 0o PAmEERE R o e o

17,906 ©

22,245 @

[}
.

0 ]

Fo2—-9X 7=/ —WHBHEOEE s o N ST A

(0.5 ¢ g)
O p-bFaFoREEE
@ Ny v
@ p-7 <
@D 725
® LZEE® (2urg)
® Ak

bR Ut ZFEROp-7 = VR E 7 = VSBRIZEF O
SRS T > HTEENZN 310mg, 900 mg &K -
7o 28, FERGCEICIE 1,900 mg, 1,400 mg, NREHHIZ 2,700
mg, 1,900mgllid & » 7o & SIBBHE DN b R
b, FNE43,700mg, 800 mghHi & iz,

WrhDp-7 < VgL 7 = VSBRESSTSHTE,
ZNE03,200mg, 1,800 mg, HEHWEIC 3 3,200 mg,
1,600 mg, INFERITI23,500mg, 2,300mgTh b, LLEH
Wic ka2 EDEh o7, Fh, BFEIHEECE -2
BARD & bp-7 < VA 1,900 mg, 7 = v 5 BEAS T30 ng
Hahis,




e i PV VeI Pl TR
R B 2700 1900 12.7 10.8
(ERVESH) B 3500 2300 21.2 24.8
I ES 2900 1300 21.0 11.0
(oyhEany) #R 3000 720 47.0 24.6
Kk HEIE 5000 1820 110.0 65.0
(= h%) B 1400 580 36.0 34.0
bRy I 4100 1700 11.5 13.1
i 22000 3500 19.5 6.4
R HEEE 0 0 0.0 0.0
B 130 0 0.0 0.0
b HIE 0 0 0.0 0.0
i 223 156 0.0 0.0
| LI 0 0 0.0 0.0
R 70 120 0.0 0.0
3) BE ~2700mg, 7 =/VIH% 1,160 ~1430mg & MEL T

PERRIRIEIC & 5 Bl R E Bl RO WA Ic B4 2 BF5E

90— 12% BERESKEEMONERICE T 2EESICRPO p-v <V, 7 =7 VR
(ng/ ke W HIE)

ON—NaOH#hH

75% 4 ) — Al

7o) = WM REEB X URT & b1 A RIS
, BEHTREIME TS >/, B 5 (1974) 13, P
¥R 7 2/~ VHBEEX— Y=y a2 7T T TE
#wl, =4/ -Vt Tp-2 ~ Vv 44ng, 7 = VIR
4mg, KEEALF bV 9 2K T, p-7 <V
4165mg, 7=V 581,792 ng, =1 E133mg, p-
EFof v AR B 66l HELTWE, £k, Ku
watuka® (1973) WREHSET VA Y £ 5/ — IV TH
HLAZRI2ee b5 7THITL, p-7 < VE%E 2,300

Wk, ERAESENEN RN 0= br 5T (B
), #zrrsa<trs7 357 (Kuwatukat), HP L C
FE) LRU-71b00, SFFEEREIVINGEIE—
Bl

7=/ = VR, b5 7=y 0T vn ) iksy
f@ts op-7 < Vg, 7 x VISBENREDON GEPEDS
1978) <k, VU= v OFREEIPEE SN T 5,
KRERTS, 5% 5/ —VTHIR L k0L,
2 BUEKRRALF b ) o AR DD S &,




RWPBEER G v ¥ — EYTTFUIERPIIRE %25 (1998

B2 13k AR RIC LEREES LI ORbOp- 7 < VIR, T VIR

(mg ke, HCMIE)

BREREHA Iz p-7 <V 7 x VT Bk TREA B

BESTo8 X 310 900 7H27H
B 3200 1800

FER VES EIE 1900 1400 8H18H
i 3200 1600

S #E 4R i 2700 1900 9H18HA
i 3500 2300

i A 3700 800 3A30H

O] D £R) R 1900 730

) 2 BB LS b U o A

FIEOE LA b o —ROEEELHR L, TEEREEFFEO
TWVWBEDIK LT, HFEOEE A+ u—KhHLo5h,
IHE U 7oREE T, BERBEALHERA S EHDTVRED -
Foo TOTEDD, 2BTEOKEELF b Y v ATHE S
N57 =/ — VIERRIS, ZIEHEO®AL, HERRcBES L
TWEbD LRI NI,

Sindou & (1977) i, fb oA LHICHEHL 284,
ZOBEFBERIC BT, —HTREM 7 =/ — W%
AL, A TERBEROERCELE L TV
2ELTVE, Pbolérs, BRMoEEREIC
L CBEHSIR S & ORERE &0 A 2 BEHEMICE TS
1979, #AHI1981), p-7 < VD 7 = W T HRIZED T =
/= WHEBEDZRICE TN TV S T EMBHLMITI T,
HoInk, EEICH AT N AERG S A 2 FHEY DX
PIRIZ, 2 OEMBRICE VT, TEMAMOBEREYIE
ELTRHENE L &b, BT = 7 — VB
HahasZionsd, 41 XREHTO7 =/ — VB
3, tEhoSEER T HIERECREEL X, X
EEEEREICBE L T2 LHERX

FENE BERPLEINE T/ —IHBOBEY

BERBAERT D B S O S EREE B R S s
© FEREh O & 2 YE SRR LA © T MY & B
S, TORRE L THEMROBRG PR SIcL S
REOERZE DL T, H50WiE, @ BERbO L 2WHED
B OEIEIC & - THIGE L 7o BERIEEE IO LT
B EORBEFHAEA LTV ELD TRIBEVWMEEZ D
ns,

T, BETRIEMEYICEEBERIETEELS
N BBERGRD > O, 7 3/ BROSW, B & CERRE
HiEhicEE N, T/ 7=/ - uticov
TRRETERIT - Too T OFER, BERGRIC 13RI MR Ol
T/ EMAEYIC L > TRIE LT WEBIIINE,
=2 v LT EbD TP 5T,
Linl, IKy, b=, U= OB T Rk
BDTHETH -~ Tip-7 VR 7 2 V5BED 7 = /) —
MR IEBERET IR B EBICEE NS T EZHo T LT,

AECTHERDPO 7 = / — VEREICEEL, #h5
WA Y O & HIEMAE YR I KR TEE, B&

TRY, b= b,

— 16___




PEREERIT I & & B LB E R E R EIR OB IC BT 2 85T

UHIEREENCSG 2 il e EE o 4 2 IHE
YERE E DG E 2 0 0 s 3 2 7o DB A 17 - 7o,

E1H BRPICEENGT o/ - VHEENTIENEY
OIS S UL EMAYEICRITTE

LT, BRI EEhsEE 7=/ - VB TH
Zp-7 < VEE, T =T, p-b Fok v BERR, N
=) VD HEBEY ORI S & OBEIREICBUE TR
Ly y v VEBEOHETTONRII O VWTREB L 72,
1. TEMEYMOBBICRITZTEE

PR G Eh e X807/ — VBB TH Bp-7 <
WEE, 7 = VISEE, p-k Fod o ZRER, = v
DR ORI T, AR A
WTEER L 7o

1) MEELUFE

(1) HEa{ g

TR EERG € v 7 — EENR B O LR R
BRI A2, ENTHELLERLL, 2mDs30T
AL b O AR Ui, T3 4 88 F TR ok
Bt cd 5, R HIBOR bR 3 — 1 FoR
L7

(2) iR =/ — bR & RS

RO ET =/ B TH Bp-7 v VBB, T =
VI, p-b FodyZBER, =Y vBEOETR
KB h ) o L THEEL, 10 ¢ ke O HBFIA
WALER UG U, 7, 10 g kg™ P va— K
R ORFAERE UTHE LT,

(3)  HIEBEE WG O WISE Tk

200 n/ O FCA UCLTO A IEE Lo o o B i i+
230 gAML, EFREELTCI00 ¢ ke ' OFEE T v
Toy LERE I, 10g ke OF T =/ — VHEEER
ImdzMmA, &AKEAE00g kg MICi A X ICHRIL 1,
CORKAMAEMBE T TMC - 830778 (HAREKAL
M) ZHWTHIE Lo, AEE L 6 HoRE
N E L HOHBE VDL - TV 5, HEELLVNOM
HWNEENC & » TRAE L BW, v VoRH D & B
FEAMETAEBLT, —TEECE e —F Yy
I B, TDE EWEBRESNAEE I, WEE
DFEEE S LOBBBHENCAD, iahcERELE L
TalikE b, COREEY — €7 5 4 LIRS, ABE
26 58T, 5RIEBerioBi cEAlL, 1
DD MO WT 30 BEO T SE O BERMEIC Y 3
LN ENGLERE NS (HFF 1993, 1LEF 1984),
COEEEHOT, FE v VICRERERN, B&
Crwva—x, p-7 vl 7258, p-bt Fody
LEER, =) vBEELENERNLERE o b
LT, 15°C, 20°C, 25°C, 30 CoKRE 1 AMEE
(AN

2) R

(1) HEHsE sy — v

BI-1XE7 =/ —VHERE TEICRML, 256°C
THE L BAEYBE DY — €7 7 A &R LT
PRI T MY O 2 RS E — 7 MR
SN o T, 7V A — AT IR E N A YT O I

3 - 1% HEtEombEd

HIE + pH T-C T-N

CEC EHVEES (g ke ') AZVEE" V) B

(KC1) g kg ' g kg'' cmol kg'! ————— VR R

Ca0 MgO K.0 g kg™t ¥

SR 7.5YR3/3

BefR  7.5YR2/1 5.0 54 3.5 18.1

(2]
(W]
o
B
[\l
[~
—

2.20 0.31 0.30 0.113 2,200
1.14 0.23 0.11 0.175 2,080

* : Truog & CRIE
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500
HEALER
0 b seecoeo000e V)T —2A
.l'\ — o s e o T L
/i S,
Z [ V' n e pob KO X L E LB
2300 - Il /3
- & \ A e =y
% sty | A
- : . N
& !ﬁ E[/.\
S o [/
sl LU/
:: ! : /- /‘ \i \
:i- :A/ .\
S /i \
IOO i : /. : "; '/ [ }:\o ‘
A /7SR
il VAN '\E;
-:/ *}// .“» "\ \ e g € e,
0 o ‘//{ \.______' wu_;:_:_tv‘i.ixgi;ﬁm
&;&/’//{-"—V l \‘\M \- ra-—'- - Ty
L Rl Rsd Seegmty
25 50 75 100 115
Erfd (h)
F3 -1 7=/ - VHERINE HE S X o 2By — € 75 4
(JImg™ ') =HpkEE (J)

IELI, IRWTC, p-k ko
0 BT E—-21T, p
Nz VBT 38 ~ 40

0, WI9EMTYE -2
F L HERBIC TR
7w VEERA, T x VS5 EEIX,
BT v — 2L, Fh, MY OBEE K 75
fITd ~TORBX OREFERER A3 2 E7KE 2R L, S
REEICE LTy 2OTERD, 7=/ — MO TR
T LB 0 i A = B L L, 75 By R
B1H) MECHMAEYMOMIEIKT 5 I LHREBE

N, ARRICBWT, 7=/ —HBA-HECEN
FTEIEICL T, g —ZFRINK & REE B 5E

BHoNlcTEpD, 72/ —WERE 73— 2k

A YRR B B T E IS T
2) HEREEOPE
58— 2N, WEREOE

WIEEEA LS O RS 1 mgX /o © O AR Bt & AP
AR U Tze HERK

AN AN

WS TN — kT2 S —

St i & TE R 18 B BRI © — & BB

BEEEI - 1Ry -7 5 2 5FE0L, =%
KEBLILbDTH B, 8, HAL
Lo TRD I,

WF—- (Ja—I)
M oAEE Bk

BRI T 7 b O R BE
~AbGEYhOEFER (ng)o
WA ORI & b 785 B DA R, BEIX TR

Z OMDMBEX Tl WIS

O NI - Fohs,
Nz, WA FENMI D OERBE R/ =) VB E

O—ZAKMEL, p-7 v, 7258, p-k FoF
YEEERRK PP EVERZ R LT,

BEEEAE & BALRSE A 10 b O BB ORI, s
=2, 7= I, Y=Y VRO R RE AR

% & HRLER
W, p-7 2 VB BEE T4 2 E/RL, p-E Mo

F VT HEBX GHEEREOFEWIC X 2 BARTYD

DHERBE DZEIINE - T,
BERE L - 7 Elj E%F&ﬁéﬁ DOBRTH, bl v~

JIWEELLDIFIOCO VT — AKX, #15 B,
BOEVDEF IS Co =Y VBIX T, #1000 TH -

oo 0CTEPp-7 < VB, 7= V5B, S= 1 VB
BRTOWSH, 703 =2, pk Noty ZEERKE

30 BRI CH - 720 25 °CRLE T ~T O ELK A8 1F




PERHRTTIC & 2 BF SnEIFREE B RN R OBIFIC B % Bf5E

TIa— 2 p- 7 B TLnTHE p-b Foxs sz B —100
% BFH
J \ \ ® gﬁ
25 , 5
\ . 150 #
- g
L% 20 \ \ i
. AN
i 54 - N
5 % N ) N +0
e ,% ts'%_ N 51 ?ﬁQ
o 104 N BN 2 N
El AN 0,4/ \ :
. 7 %/ N /
B \\%% N N
=7 7 N W \
& Nii N '
0 N 7 N ‘% \ g f N
15202530 15202530 1520 15 20 15 20
HoOE | OET

#£3-2M

ELS0BRILINTYE -7 2002, BEEREAGD S &
WA o BERE I AL E A AR TR LT,
3) BE

& DRl Tl MU Y O BERE A A AT CHE
Utco BUEEEGH MM s e Rt 5 B NBR % B L
THEMEMOREANET 2 LM TESL (L%
1984), MU O R 2T & b 75 S MR
oEIMER > TEH NS, TOE ESFRAET IMUNEE
ZEtllT a0 TH L, TOBHEARERVWORTEL T
< ATRBIREE /2R AR ORINE D SIET B HHE &
BRI, JERENSEENTRE S WA B, T,
BT O Y — £ 75 513, HEMREGER O
SATHZONHEVWHHEEL-TED, BE& Lo
EEMWGEICBBIcE 5, 61T, Y—7I10ET 580
ORI R RKIET AR & AT LN TE
5 (&% 1984) E3hTW3,

B3 - IBCaR Lok ST, By — €75 A 30FH
DMk RTEDERET S L, BBV A=Y VEBED
15 CHBEX T OIS € — 7 BERHH O 2 f£0 200 B
(83H) THMAEMHEBRZEERTTEbDEEZ LN
Zo [AREICL T2 CHBLV 25 CRNTORETIZ, il

7 =/ = VR & R OF VS UEYERGEE & Y — 2 BERRNIC RIE IR

BT iRENZN 140 850 (5.8 HD,
LR h s EHEES N D,

AT IV - 20 7 2/ — VIRBRORHIC X -
THRFZEBA YT OWAEYA B ICE VRS SR,
Sinndou® (1976, 1977) 13 HiEth O 7 = 7 — ik
B, —RBEMSRE ST, RS s h
THRERICZ S LT dE LT, 51,
B O E 3 ORI L h s h, SR RP-7
<V > pe Fos v ZEER > 72 VI8 > =
) UBOEANES L EERLTWE, ARBRTEH S
FoRFHN OB EREE R, BIEh TR O
A OB T & o, BEMORHTE ZREREN
FERSCE - TED LI EELLN S,

U LFORBFERD» S, 7=/ — AHBOFERNE
15 CORBREMHL» - TEMAEMZ B S &, £ 180
VISR 3 T35 C SO ITE » f, &
fo, HEBREEAZEZCOHARE LD OERBGE D
DINE Do tc T EWD, 7=/ — VHEB IR VIR E S
DObET, WEMCHEDEENEEELTWE EEA
55,

UL, 7=/ —VIERROTERIC & - TR, &

100 ksf] (4.2 H)

T x /)




RMEEERG € v & — Y PRI 25 (1998)

Ke-—7, B, e, BEZicdd 22
NY = YBEBRBLEIENPD, 7= — AHB O
1Tk - THEET 2 IUEIC B VDS B T EAURIEE N,
2. TEMAEYHEICRIETEE

7 =/ — VMR A PERICIINT B &, MUEHREIC X
BEVER DA O, T OTIR, BORET B 8k £ B
ST B, AEET- .

1) MEBLURE

(1) et g

KGR G v v v — BT O R B
Bk ba, ENCEEZLAERLEL, 2mD5s50T
BBl L e b2l . o EaEEE: 1 otk
U o 45FiE =R 7 st T 3 B & O BERG R L g A
B L 7o BERRER L OB b 3 — 1 TR LT,
2) A7 = 7 — g

AL, 1) @QTHWE 7 =/ — VR AHEL L 72,
(3) KEFEHik
200DFFED R LU AIEE - 30g% &, %=
BELTI00g kg OFFET v & =% LF5H% 3md, 10
g ke DR T =/ VB I AR, Sk
500g kg "I A LD ICHBIL o, CheMAEmBERT
OfERENT LERE L, BB, o — 2%
Z, BRICAIRL 72 O 2B E L,

(4) TR O IE ik

FBRRE D CTHEE L b0 2 T EREYHEOBE
IR U fo, FhiR & U CRERBRRME 158 4 [l bR i jLEE L 7c
bOESOETHAL 720 WIESEIHFOEARE I L -
foo Wi L7 PR BRI, 270 ml OFE 7K I i
L, BIRARL b ox W, HHUKE HER T 0%
BAEECTE00I05g ke ' OEREMAL b D% H
Wit RIREMORITE Z D — X~y HIVFEREM G
5 1975), 2HEH MERE) dxv 777 s vERE
HOGEBES 1975), 740 v AR (5
1970 2R, RKE, 74V v 2ERIEICR 28°CT
3 HM, 2EKRIER8CTT HREIEE L2, HER
Jo=—HEFEIL, vr— L5 ROEEAREEE
Lo

2) #R

%3 — 2 AP S L O TR Bt T«
J = VHEEETMLTC, 25°CT L EAMEBEE LB D
TEMEYIHE R L 7,

(1) PERuRr %

0= XY AV RIS h B R IRERIE 7 =
/= VHBEORMX TEF L WHEIMED o hi, $kb
BB ORIREE 68 < 10° 2 1 & Lk %, 7
a—2ZAKA 13 XL, p-7 v EEXIZ 114, p-E Fo
FULEERX E =) VEEIXIE 93, 7 = VIR
63 Th -7z,

7YY g LEREITH ZEESE ETo 7 ) v A
BB, BN O19X 103 %1 & LkeE, sa—
AXR®D 3.0, =) VB 115 725X
1359, p-b FoF v ZHEFRIKITAL, p-7 < VX
44%R L, O— XXV HURHITRE & T SRR E &
[ERRIC 7 = / — VBRI & - T L 72,

SHXRREHIC LD 3 74 Y 9 LEROEIG CITFR
EWH) ARAC L - TR I,

F# (%) = (7999 AEH - 2RKEH x100,

FHRE7Va -2 2 REBE LB 633% L5
G, RWToy= ) YERIX 379 %, MEALEELX 27.9 %,
72 VIEIK 26.2%, p-b Fok v REREX 12.4 %,
D7 vV 10T % TH - ee 7=/ —VHBOREHE
k- TRRIREHICED 2 79 v ARSI IE R
85TV,

FEREBIIKEIED DI, 7 x / — VR DR
INEWEHEE SN,

SHEH HEED $7va—2, 7=/ — VIR
K& BMER LIS, BB T3.T £ 5 6
EOFHTH b, RIREHOWIND 6.3 f52 5 11.4 {5
WHART/NE b - e,

(2) IR 4 SR

TR Y 4 A B T B LB 0 SRR K
363X 10° ThH b, BEMPMTEE ZEFRLTHH- K,
FABXORIKRE K 1 & Lkt &, sva— 2K
2.6, p-t Fo+ v LEERKMKIZ38.0, p-7 < LEEXIZ 3
5.2, 7=58IXI316.7, =Y VERXIZ 103 EE L
CHMU 7z, IRy 4 EEEPRIOMMEIS I, p-t F




RERI T 1 & 2 B SEF IR B SR O M1 B 3 2 BFSE

F3—-2FK 7=/ —VHERRIRINS HIEMAEYIEICE X 5 EE

SRRE TPV U AEK PRV

BREE R

T o X10° xX10° (%) X10°% X10°
e MEALEE 68 (19)  19(1 ) 27.9 22 44( 1)
g sna—=a? 90( 1.3) 57( 3.0) 63.3 15 147 (3. 3)
By p-v LB T77(11. 4) 83( 4.4) 10.7 26 180 (4. 1)
T ATER 431( 6.3)  113( 5.9 26.2 20 189 (4. 3)
+  p-th eRLEERE  636(9.3) 79( 4.2) 12.4 15 262 (6. 0)

Nz R 634( 9.3)  218(11.5) 37.9 22 161(3.7)
o ERALE 53( 1) 40D 7.5 4 42( 1)
R Inra—zx? 138( 2.6) 35(8.8) 254 42 117( 2.8)
v o p- R 1857(35.2)  231(57.8) 12.4 4 147( 3.5)
W75 882(16.7)  216(54.0) 24.5 4 260 ( 6.2)
B p-th oV BAEE  2008(38.0)  114(28.5) 5.7 4 394( 9.4)
4 R=Y R 541(10.3)  187(46.8) 34.6 4 444(11.6)

a): FR (74Y 9688 = (74 ) v 2EH--RIREH X 100

b) ¥t 1 g% b ORI

C) VR E L & L XD

d) - RV R,

v ¥ v ZEERK Ep-7 < VIRX ASEEREI & D b K &
RO S

7HY U ARG RKREREER 7= — VR
Hick hFLOEIMER LY, FRE =) VB E
7= VISBXDEL, p-7 R IVEBEKEp-E Fod v B
HFRX IR ERIER L,

BHREEIL, BERBERHER: 7 =/ — VBRI X B
HEIBEHONT, 2EHS ISV -2, T/~
BRALER & ORI SED 5N bOD, SRIREICH
~EEMOEE /NS D - T
3) ER

TEICEBYC LB ORBEREEMAS LI
& o THEMAYSIIET 2 C LB HISNTV B,
B o (1980) (ZTCBHERD & RO HEY) T A 0B
WICKEREMH D, ERHIEOKEH T, HEROZE

LRI 0Ds, KROBERUIKEH TR, BH~BEGcE
EENETALELTVWS, T/, TER (1992) 34 =
W, R, o-b-H, EIASBEOREEED
ZHEFA LT, HEBEYREOZER IO W TR LTV 4,
Chickhild, MEAEMES S 20ROV S OIS
BHET, H =R GRRERREA RS Y, a—k—
HIRIREOMERROB W & ERELTHD, B
YIDOREEIC & - THEMET 2 WA ERH 5 T L&l
S5z LTV B,

KABERTIE, 72/ — WHBIEESBEERYIO X
ST MY RIS § A BESKRE VT LA S »
I8 -t BB HIERIR O & WY IGRIREEL X
WTHIEE TS D, BEREHEOMIEMRIBERD Shidh -
foo Ffo, THERREICKET 7 =/ —VHEBROEEE
BBHIDITT VY g AREHERE LA, SRIRERBRC




KPEREER G vy — AW TEEIERSE #2555 (1998)

BINLC &S, 7HF Y AEIINT 57 =/ — itk
Wi ORI IS RN R 3B S0 > oo —H, p-
7= NVIR, p-t Ko o ZEFERETRICRNT S &,
703 — ZRIMX S SO MEEX % FE 5 &V F R iR
Lice TOT &EEdp-7 v VB Ep-t F o+ Y LEFRI,
7Y 9 AESOSRIRE O BRI LT & 0 BRI
HFHL, TNMFREEHHNE T S EEL SN,
Plboc &3, BERpgbsiitie & oo R o s iE s
HHBIUCEED SN ED S, 7=/ —WHEEHEHIC
& B TEEMA e E S R 13 3 b o — TS AR MRS
TH5HIENREEI NI,

3. TERKETIOSICRIZTEE

7 x /= VHERRIDSRIRE ORI RIR M H 5 C LD
SNIDT, 7z /= VHEBISKIKE 7 0 5t RIZ T
ZHOPICT B0, HBREAEZ THEBREIT -7,
1) MRS LUHE

(1) HEak

RBRBERES v 7 — BEPIRATREE O REREHE
HRy+E, BNTEZLAERLL, 2m0330nT
ERIL7c b DAL 7o, & T TIREIE T R v ks
R L 7o,

2 7 =/ — Vi

A1, 1) @QERL7 =/ —VHBREHRL 2o

(3) BEE Ik

AEi2., 1) @) ERIBICHEEL 7,

(4) TERREoRIESR & H
BRREATERRE 7 o5 it RiETHEAE LR S
fedic, WAEMBEETTERSMH (30°C) SRR
(20°C) TEEELICEBEHERA U, RREOREER, -
ARy HVEKIEM TR LIRRE oo = — A &48
TE#H L, PDA (potato dextrose agar) Hilic#
LTEELLDL, RIRTEEOABIBIEEI T, &5
I, COWEEVIDIY, S THETW, SAlRT
O REERER 21T\, Barnetts (1972) ©OA 5 A b, 2
(1993) OEEHERAESZIL GRIREEEEE LT,

2) #R

(1) RREICEZ 2 EREEORE
TRYEELEICREY =/ - AHEBAETRMIL, 20

CE30°CT 1AMEEEL K, LEhORKEE 79
Vo LEEFBLICEREE S - 3RICRLI, p-2
Vg, p-t Fod v REFROBMXTE, HEREE
20°CH530CIc b s Eick o RIREHMEF L <
mltce Efz, 7490 v 2EHGHEINT 2HEBE SN
o THICHL, 72 NVIBRE VIV = AKX DEG
3, BBEEESEVERIREH, 79 9 L2EHE b
DU, =) YRRRINX B & CHERX SRR I X
LRIV p ot 0°COFRIN=Y VBE> 7 =
WSBE> TN a—Z >p-7 < vEgE > BN >p-k ¥
o+ Y ZEFEMXOIETH > 723, 30°CTRH7=V3F
Be>nN=) vBE>7va—- 2 >E0E>p-kE Mo
VL BER > p-7 < VX ONEIT I - 12, FRIREE
REChPbLT, 72 VS5BEN=Y) VBTEREL,
p-7 = VB Ep-b Fod VEERBRIBERNMER D O
i,

(2) TESRIRE 7 o 5 o

F3 A RIGRIREZEE LR ER L o MALEE
Ko~r=v v af@ix20C, 30 CEEL LT =~
BDOH>HEl~63%%E R L1, £/, FNva—-2KThH
X & BRE CEIG T =V ) v a@ DKt a i,
LT, p-7 e VBIRIIK TR R=v Y 9 4D
HE#I320°CT86.4%, 30°CT85.2%% 5%, p-k Fuo
F UEBEBRNX TS, 20°C7T1009%, 30°CT9.2
W& GBI, —T, N2 VBXE T VBTN
=¥ )y AROEEPELEX L P RESL,
LR DENE ILEEX X 0 & - 1,

7, ARB L UBEMEOBIE T, SRREHICED
57900 AEBOEERE, p-s A, p-E Foky
LHRBBXTE, -7, TOFRRR, B2 THEEL-
1= XY AOVEER B & SRR TR LR
ROMERE & —B L

ZOMORIKE & LT, Aspergillus, Paecilomyces,
Trichoderma, Rhizopus S0 S Lo, KREIER
KEf b Z Kt ani,

B3-S RICHEEM Lo 7Y v ABEORES
ot RaR L, RIES BRI, F.oxysporum
& Fsolani @ 2TEHTH - 120 T O OBRBEA R,

THY Y




BERRIRITE < & 5 BYSGa R SRR ORI F B3 2 5T

H3-3K 7=/ - WVHRIEFRRESTERKES LU 79 ) v AEHICRIT TR

RBAERE SRR ZavaURVN F =
bz C xX10° xX10° (%)
pras:d 20 46"’ 4% 8.7

30 42 4 9.5
V2= 20 240 48 20.0
30 186 30 16.1
p-7 LR 20 1760 160 9.1
30 4660 222 4.7
PN 20 480 111 22.9
30 324 86 26.5
p-tV ¥ EERE 20 1540 77 5.0
30 4040 208 5.1
Rz R 20 990 265 27.8
30 1060 246 23.2

a):FE (7YY TLEE) = (7P VAEERKEE X100

b) w41 g Hio Y OEEK
¢) Rt BRIC W T R TR,

fEMVERIX T 94.4 %95 F.oxysporum, 5.6 %5 F.solani
THh, Fva—-2XTRTXT Foxysporum TH -
T2 THICKLT, 7 =/ —VHEEERINK G F.solani
DRHEIGSBEIML 2,

3) BE

7z /) — WA TIERICIRINT 5 LRIREMPHETE L,
LRV Y T ABOBIMMBE L el s,
NOEDT =/ — MEBRIZ <=V ) o A8 % RPN B
SEHBEHAE - TWAT EMN RSN, BID
(1970) &, AFEBLEMCRZEEHEEAL, —EHH
BERLob PERREOREETT-> T, =¥ 74
i3 28.7 %25 T34 %% LY AEEEET, 7YY YA
BOHo12T%%EEDEEVIHEEZLTWE, F1,
Parkinson (1965) |ZBRIKREDRIRE % Ph iR 4 dEi
& TR & & B O CORIRE ORI S R i L,
VAW S &=y ) g AhEET S RS
KLTW3, GRS (1958) W HIERAEY ORI, SIA

EISHIR AT, I 2 AR OREEE &SR ek
BT HRREOREIC->WTE, Fva—2pxT kY
TRR=v) g LE fibbd, TVT T > —TRH
MEROMY, HI TR Mucor Bh% < & o0, BINT
LEBEYOREBIC & > THIET 2R/ IKBREN R 5 2 &
EREL TV S,

ARlBcd, BT ERHOTHICEREC X 5 RIE %
TotedTh, =y o LaEN0%L LA LD,
Fi, p-r = AVERp-b No R v LERBOBAICED,
Rz Yo LB 8 WL LILEE B T EMHLMITE
7o

Dobbs 5 (1953) W HA TR FORE £ 2 3K
FRoAEFEIET 2EHERT L 2B oML, T
ha—ic HEOHEEH (Soil fungistasis) &FEA
TW2, COERARIERETHEEL, ROTHERE
PP AINA B EEHEL, S5i, JOFHEIEM R
Tt/ Vo — 21 EOESEMA % &HRIER




KEREER G v 5 — AV TENRHIZEmS #2 (1998)

F3—4K BHE7 =/ - VHBRENINCST 2 HERKEO 70 5

ES HiAk
?EJE 33:*35’(

¥RHEL  Penicillium Fusarium

DA’ FFE

p-7 < )VEE 20 44 38(86.4) 4(9.1) Asp”1 1
30 54 46(85.2)  2(3.7)  Paec”2, Tric”1 3
N 20 24 14(58.3)  5(20.8)  Aspl 4
30 40 19(47.9)  7(17.5)  Tric3 11
p-tNeXvEREERE 20 39 39 (100) 0(0) 0
30 52 50(96.2)  1(2.0) 1
R R 20 34 20(58.8) 10(29.4) 4
30 41 21(51.2) 13(L.7) 7
Zo— R 20 13 8(61.5) 2(15.4) Tricl,Rizp”1l 1
30 40 24(60.0) 6(15.0) Tric3, paecl 6
4L 20 22 14(63.3) 1(7.1)  Aspl, Paecl, 5
30 36 22(61.1)  4(11.1) Aspl, Paec3 6

Asp! = Agpergillus, Paec® = Paecilomyces, Tric® =Trichoderma, Rhizp* = Rhizopus

( ):o#oo=—xd 328G

FI-6Fk WHEMEMICLZ 7Yy ABROEE

K £ BEE F. oxysporum F. solani
p-7 = LEE 110 91 (82.7) 19(17.3)
7= LT 43 38 (88.4) 5(11.6)
pre P ed o RRER 104 85 (81.7)  19(18.3)
A=y v 123 88 (71.5) 35(28.5)
yra—z 15 15(100) 0 (0)

AL 18 17 (94.4) 1 (5.6)

() 279y v 2B 258,

LS s LB ENSRT, TEHREM L LESD
OMEMNCHRT 2BETH %5 (Lockwood 1964) &
LTW3, £7, 2D * H =X 513, HWTFORFICHE
SR T CIEE R thoEmc R s h TR Z
TERHTHY, H5VREPOWENOLFEST 5FHF
FHEMEOFAICEL 2 MES1980) EEZ SN TV,
KRR D, p s < MBSt KO+ v LEER
ERBICHRINT 2 EARREPHGEL, iRz Yy

LBOMEIME L -t TO& S YRR %R
BoR=v Yy AEPEET S EE, MRS
L > T7HY) v AR EOTIRBFE OB AIEIL,
Fi, =V U LABEOEATIFEYEI L > T
EREECIE L, BREEEEoFERTH 5 1R
FERET AURMAERELTVWEEEZ SN D,

4. p-YTNEEOTIERTONE

tIERIC BT B 7 = ) — VHERED S X -
THIBIEEHPSLIT LD, p-7 < VBEERWT
T O EABR AT - 1o

1) MRBSLUFE

(1) #al g

TR RS v v o — BREDIR AT © K8 i
BER7 LAHEAL 1,

(2) MEBRUOHEESE

200D EEOR UOTAEE T 30gx &b,
BELTI00g kg ' DT v 2= A7AK%: 304, 10




PERm (1 & 2 BF S ERR BRI SR OBFICRE T B B 5L

g kg ' DK T =/~ VB I AEIMZ, &Kk
500g kg " ICE B XS IKHAK L, TO—FaE A — b7
V=T TREL, fihhEREE I, 30 CoEEEN
T3HEMEE L, 11BN X IR <~ VBB DR
BERE[E LUk, p7 <~ VBOWMEHERER S
(1974) oHEEI &Y, FROWRE 2HE TR L
Ik -7,

2) BR

BB+ EWRE LB 5p-7 < VBOBERAES
A3 — 6 ZITN LT, RELEL TR 1ERMP S 38
& Tp-7 < VBROEDRR 68 - 7, RE LD
Bea, 1BERETEp-7 < VA D THICED S,
2B I NI 5 T,

3) BE

7=/ VHEBOLERCOHEIIOVWT, EES
(1974) WEp-7 = VR4 BT B ESRIN B T &
ZHO ML, Martinb (1976) /=) vERIE 1B
MT82%NMRL, 7=V58b 60 BEENHT S &
ARG L TR, HEREPIICHET 5 EBHON

B3 —-6% p-7<ABROLEPTORKE(L

Bl BT L ABEERY
bz 78 148 21H
M B 12 % 0 0
i) 98 83 100

* o BRERE BEE-ERNE) X 100 TRbd1,

TWb, RlBICBWVWTH, BRE LTI, WML p-
7 < VG 2 BRIBLBES T clREE Ndh - o,
TDT &EBp-7 = VEBHPHAYNC L » TEXTHEE - 11
Fliclp, H20VIEMOLEYCELIbDEEXS
N5, BEDHEG, WMAEVMSHEZ T 5 EE TRHOR
BE & bR AT, B bl T
W EFEZ LN B,

E28 dARYVBIMBESLIUIRIESL L SHBHEIC
BTz  — VR OREER & BRI R
THE

v

R ClRBEEREPIcE £ 0 5 7 =/ — VHEELS T
AR & ORISR RIS W THRER AT

p-7wNBREDp-E Fod Vv EABFERIIR=Y Y 74
JBAEHALL, 790 v LB E O TIRRGR%RE %48
WA T &85 AP SMIT LT,

TR, BERhcEEIng 7 =/ - VBB TRY
OHEMFFEEOBRKE a5 TR O BERE & TR v E
B & SR O TR 2 IERIER & 2 ORI
RFT BRI L 0ICT B DI BREIT - 12,

1, TRYEIHBESLUIRYES & SHRAICHT

SH RS

TEOHIAEHREB L TR OED & SREICET 3
7 =/ — VHBOREEE VLT, BHoiEtits
mAEREE L THBRL 7o,

1) MRELUHE

(1) HEEERk

KBEREGEEL Y s —BERRFRBAHRET
St Lfc, TR DB E - Rhizoctonia solani
AG—4 R63Fkk THXOEL & 5KHE : Fusarium
oxysporum f. sp. arctii BikkEHE L 12,

(2) BHE7 2/ - HEBRELUSRCAVRELLEY

O EWRcazhsd 7=/ — VR HREEEOp-
XNV, 72 VSEE, p-t Fod v LZEREE ~N=
VIRAIKRALA ) O AT L 1%, pH T IciiB L
o R RA o

@ fEPPcEEn, TTCHBEEESED SohTw
LIEMAL A GEE S5 1959, YR 1982) : 71 KK,
LZEEM, 7 <Y v (Coumarin), U ¥Ry 7=V
(4-Hydroxy coumarin) % 7KE/bs Vv A TIEMRL
fotk, pH 7 IcFHBIL 7o rh RO

(3) PUEH OMTE S Bk

MEEORE R, FEEERREICHV SN TV EER

SR H: (BRE S 197 I8 & > TiT- ko EZE 90 md




KPREERE € v & — AV THEPIRRERS H25 (1998

Ve—LiZA—+ 7 =7 THELPDA (Potato
dextrose agar) 18mf&, &7 =/ — VS X OHE
AL EEKRD 10g ke™!, BLU1g ke HxE I Y &
T 4Ny —EZBLT2MMACTESEEHDE,
1,000mg L'B8EUT 100 g L' 7 =/ — VBB &
UM LRI Z ek U e, —75, B2 90 m
DPDABHIDOA -z v v — L OhRICHEE K O
R.solani B LU F.oxysporum %M L, R.solani %
28 COIERZENT 3 Hfbl, F.oxysporum 136 BREIEE
Ut Bith, WEOKMMBAE TmDa Vs K-35 —
TH B E, 7=/ - VBB X TR LAYERINE:
Hiohdc B L T, FEEREET - 7.

(4) HET5E

B 7« 27 2B, R.solani Td 28°CT 3 AR,
Foxysporum Tl 28 °CT 7 EIRSEETE L 7o HEZEGE,
ao=—-QOEFRAEL, 0= —-OHEE, LEET 4
27 QEEEZVDWIEEREOETE L, &6, &L
BHEHMDY v —LERY, ML L -, EEED
HIE ML OB R MR % 100 & Lic s &, 80LIF
EEHHED &L,

3) #R

B3 - TRIET =/ — VMR E IR LSV TR Y T
MARE R.solani & TR Y EL & 3FKE F.oxysporum
f. sp. arctii DERMERICKIETEEL RIS,

(1) R.solani \=xtd 2 HugiEH:

BAEX D R.solani DERMEIE 48.4mTH » 72,
MEEX OBEGRHEE 100 & Lok &, 1,000mg Lo
p-7 TNV E T 2 VSBXTRENENTIL, 566 %
AL, DIEEESED N, L L, =Y Vs p
EFod LR ERL0 ng L'XTir80LLEERL,
PEEHEEED SR o7, 100ng L ORBETIRT
NTO7 =/ —VHERX T80 DLEERL, HEERR
RO NPT,

T LT, EHALEY O A B8 1,000 mg L7t
XTREET «+ 27 LORAMWBRRE SNz, T,

1,000mg L'y v~ 720 YRTI} 103, “EEFEX
2545%RL, MIETEENED OGN, 100mg L0
BE TR AKX 495 7<) vX566.2, vvx

V7 2mvRIFT5.6 /"L, DIRTEMENSED Shiods,
HEEHEXIT 4.6 2R L, MEEHERDSNEh -7,

PEoz &5, Rsolant x4 aEERbIcEENn
%27z — W OFETEE 1,000 L Op-7 <
BE 7= vsBTRD O, TR LAMORE KL
D &% BMEEERL T,

2)  F.oxysporum b4 3 HiEETEN:

F.oxysporum % FHH L 7o EMIEX 0 B R Hif & 53.4
mTH-teo BES -1 RRLELDICp-7 = VR
1,000 mg L' X TRE#ET « 27 LOBEARPBE SN,
BRI E - oKD N -, TOED, L
HXORERBEL 100 & LcEE, 72058 1,000 ng
L'XA%68.5 &/n L, DIREHEGEED S hioh, ~N=
JvBdlp-k Fod vZEER 1,000mg L X380 LU
tARL, PIEETRRED OhEh -, £/, 100 ng
L'OBETIE1,000mg L p-7 v VX TR» L/
EOBHET + A/ OFERIA LT, o7 2/ —
MRS~ T8 L EofiERL, MEEERED S
£ 23R

ROy v )Y 720 v 1,000mg LKL
82%/RL, BAROMELBIMEILI, KEFBE Y
A 1,000mg L' KizenZn 80 EA2/RL, TIE
TEHDSRBH oNEh ol 9 XY 7202 100mg L!
X2 85.4 %7k L, 1,000mg LXK TED LI HIEE
37T, 100mg L' 7 = YXIET7T9.4%7R L, 55
WIBETEME SR St ds, = OfoFE L& % 100
ng L' X TRIIEEHSRD 512 - 1o,

PlEoz &5 Foxysporum WCkbd 2 HiEERE 1,
1,000mg L' OWEETEp-7 < VEERPIEUME O v v
R) 7o vEE 72 VIBRTEERE EH 5 C
R E NI,




PERTERIEIC & 2 BB ERE E R S ORI BE S 5 DTSR

H3— 7% BERPICEEh5 T = —VEBB X OHEB & ONEEWEY R.solani B X
F.oxysporum OBWARMEICRIZ T2

K. solani F. oxysporum
ES B EARME R BERMMER BER
mgL ™’ mm mm
HELLEE — 48.4 100 53. 4 100
p-7 < IVEE 1000 38.4%%  79.3 0.0 0.0
=04 100 48.4  100.0 52.4 98. 1
T
S ANV 1000 27.4%"  56.6 36.6%F  68.5
iz 100 42.6 88. 0 47.2%%  88.4
et e L PP LT
M p-HBA®Y 1000 50.7  104.7 54.2 101.5
hgh. 100 50.0  103.3 54.4 101.9
6 ___________________________________________________________________________________________
PR INT 7 | 1000 48.6  100.4 46.6**  87.3
100 48.8  100.8 54.4 101.9
A B 1000 0.0 0.0 53.4 100. 0
Bl 100 22.2%%  45.9 50. 0 93.6
% ...........................................................................................
" RREE 1000 26.4"%  54.5 43, 8** 82.0
Y 100 45.8 94. 6 47.6%% 89. 1
g ___________________________________________________________________________________________
AR I A = 1000 5.0 10.3 4.4%" 8.2
100 36.6%"  75.6 45.6"* 85. 4
i 1000° - - -
100 27.2%%  56.2 42.4** 79.4

a):p-HBA :p-t FoF vEEERR

b): 27 =Y v1,000mg L' KiZ7va ) KEKICIER LIS Wo, ERmEL,
* GBS U THEEZEZD D,

* ok [ERER I U THEEDD

._27__.




BEEeG vy — AV THHATHERE $£25

(1998)

JHEALEE

1,000 mg L
p-7 < VR

HEH3 -1

4) BE

REA DRI BN G 5 & RYSH R 0
NVER 7o Vi, V5= v REDT = )~ VLEY)
DER L TREROLS 0 2HHT 5 X511, 72/ —
MEEYIBHRERGCBES L Tw s EEbh T3
(Nicholson 5 1992), %7z, BERitRICIZIZEA KD S
N> I LBER, ) FAVR, rAKBELEEDT =
= VvHBRERB L UHEHE L TEREhTED
GRE11982), BiEEHEHLTCWA I LR EEISN
TWa,

Dabler 5 (1969) lip-7 <V, 7 = V5B, ¥=
YVBE, ooy v b7 —BAERRKL CGRIKEO
Diplodia zeae DRI ETEEBLKAILEELE TR
AL, oI XTDO7 =/ —VHERRIZ500mg L' T
MFORFLEEL, &<, 72058 100ng L
T100 %FFZHE L2 EHEL TV 5,
— BN BN B B BLE TR O BE
OHEE LT, BEEREREECEHE STl
BROMER L OIS EAHEL, REER, EHMEILE
R, BEREEEPRDHEFPNOoN TV S (FRS
1981) AABROVIREEOFMEI LR L 13550, B
RO & - THEL 72,

ZDFER, TTIHEEESRD SN TV S 7 4 KB
13 R.solani =3t T 1,000mg L CHEBER A R L 72
B, F.oxysporum 125t L CRIAE S & R BEINHI
VERA RS Edr o7 v 7 20 v R LT
R MR AZ M CHIEIL, ZEFR G595\ H8 SR ot

K72/ —

23 in vitro

1,000 mg L7

1,000 mg L*

7= I NVEE AV B A = I

7 =/ = WO Fusarium oxysporum 1Z%d 2B TN

LESRRIMHIRZR L 72,

BERPc &IN5 7 =/ — WD S B, p-7 < VEE
121,000mg L 'T F.oxysporum DBEHET 1« X7 %2iKE
Lt 7513 1,000ng L' T Foxysporum &
R.solani OERMEENHILIL, IThoDl &hb, p-
72V, 7 = W IBRIBTIEE AR LB B o h
2o LU, pre FoxvEREBEFERENN=Y vBI
1,000 mg L~ CHgBE I g 5 BESRIBEIMNHIAIZ & A &3
DoNEh -7l & o, MR 2HEER IRV
LEbN B,

Pl Ehs, 7=/ — B EAYOE NI L
TIAH, BSRMENH, a1 oRIMEL & ofEIEM
WETY, BE, RREEOEVICX > THEER AR
IRWIREE, RUSICEVWD D L EMRBE N,

2. JRIVEIEBORKICRITTEE

SEYEVEREICHT LT, p-2 < VBEE 7 2V S
{31,000 mg L' ORETHEERMH 6N, £ T T,
7 x /) — VDS TR O BN ORI B3 B A
HoMICT B8, I8 Y AR 2B L AR

WEZLERRL, =8 U BN ORI Rid 3 8
WTHEERL 72,
1) MHRELUVFHE

(1) HtAEK

IR Y IR  Rhizoctonia solani AG— 4 R63
B 7,

(2) TR OREE & AR - O ey i
N=aFa254 70088 72<300gs 1 %KY




PERR#R(EIC & 2 BYSOE (e BRI R OB F 1B B BF5E

NI VB LEMATREG LK, A—b2 =TT
HREMIRL, Rsolani AG— 4 BRAHERELTICT
2BMEEE U, —75, IR IR OREED WK
BEERG ¥ vy — REWRATN ORI S L 728
Ry LA, OB L kgick U TRE7 A<E
EKEghBEMLT, Y9 2F v 78Ky b (FEHE 50 o,
X 25m) WWHEL K,

3) 7 =/ — M B X OB B

TR EDOp- 7 <V, 7=V58, p-t FoFf v
BEBREKBALA ) v sl TCEEL, pHTICRHRL
to TOWEKEFNENS0 ng LY, 1,000 mg LY,
2,000mg L' OEEIHRL, ThZh 5002z I8
WS HRE AR LRy b OHERE» SHEEL, &
Bl 1kg7c b 250mg, 500mg, 1,000 mg&FML 7o,
(4) HEB L OEE Sk

BMERETEATRE LRy Mo 7 = 2 — VR
F%, 2HMIZEMICKEL, TROEFE 10KEREL,
BENTHEES I, ¥k, 7=/ —VHBNE TR DF
IEONMVET I BA RIS C EABASNE Y, T
/= WHEESAR LTV S EBbh B 26 Bk T

Ky 10K AZBOBEL, 48, 1EMic—ELy b
DOLEARHD, BRPERICL > TKSBEDLLTVWES
ﬁ%ﬁ% L/ f:o

(5) FWEDB L ORI OHE

PR BRI RIER,  3ERRICRRRETIE L,
0T, 7=/ — VHERRILEE 26 HERIC, BIGCORE T
Ko zkally, TRYETI0NMERUEREL, 198
BICHRBRB L OB, BEERAE L, TR YEE
RERNC & 5 SRR OHIE BARET B L ORFROVMN
EFRbEE L, SRR L ORI+ R AU
¥+ HERERIE X 100 THEH L7,

2) ®R

R -8 RIIR L, 1EEBEXICBVT,
B4 AR L7 W IRALEEIX 1 0 R o OFEHERIZ 90 % TH -
Foo THUCXLTHEAHERL, 7=/ — VHBRELEX
310 %oRFLLRL, WEEIKIZBOREFHEE
WD oIz, —N, 7=/~ VHEBELELCES
72V581,000mg kg ' X CHEAERELCH, BFEXR

90 %AERL, ThUANDOKTIE 10~ 60 BDFHFREIR
Lice COTEDS, MBEEREEEFREDRIC—ED
HElEA SN -1, 1 HHORERKEORHETR
FHE L TRy BTN COR T NWERZ RS 18-
1l ED D, FIRERBTXTCARTDODTH -7,

RESRYREERY, 26 HRICEEEL < 2EE
BHEOBAD, EREEREL 0K 3 TRAEFHO
%AERL, FIFMHELSREL CRBD N, —H, 7=
J = WEBRILIE AT - 138G, 1 BIEHEEICLERT, p-
b Fo$ v ERR 2500 kg KARERFREIEL,
p-7 T VBEX Ep-k Fod v REBEX T 500 ng
ke 'LIET, 725X 1,000mg kg THRIFERI
100 %6578 L, 2BIEIERETORY LB EE MO
TERE7RE S, B ORBUIARSES & L T8inds,

IRy OEE R, 1EHE 2 BEICERE L 2 DR
B AR L WA 113, FIFRBED - bbb
o7, B EREEFLMEshi, TRy D 2 BhE
BAEMNT I K > THIEE M E SN L EZ 5N b, C
N LT, &7 =/ - VHERERXIE | [FHRERE O MALEE
X 2 128 28 » IREERBIBFEFOEFER LI,

PLEOESc72v581,000ng kg 'KERE, 7=
J = MR OWEF BRI 2 Higic TR Y 2 T 5
ERIFRIMLEX AP LRI REETH - 72h8, 26 H
BICTHERET 5 E 7 /) — VR TR IR E
L<EFh, BEXPHRELSEDEFOERTH -1,

3) EE

1 BIHEEOSS, WREEE LUK 3 &7 =
J = VBB AR IS EZ CBD 6N Tc, TDARH
FPRKRELT @ 7=/ — B OL¥EEIC L 55
HE, @ 7=/ - VHEBRORMBAHIC X 2 MAYHOE
fbicks &L o6n 5%, RE (1969), MHES (1976)
RS ISIEEBYERIC L > TE Y Y AER 7 2N
LI ARFEELRELTVWS, £/, @ R.solani
HORBIILLILBENEZON S,

Mk =/ —VHBEOSY L, T2 VS5BEp-s <V
{31,000mg L' T R.solani B<xt L CHIEE % Ff -
TW3, T® R.solani FICERNT 3 & Bhh b LFHF
O], TR YRR OBHMRIE 7 = / — VRO




TIRERERE € v & — EWTFEURII RS

3 —-8%
VAT ICRE

25 (1998

I HEYHIKRE (Rhizoctonia solani) ¥R+ ~D 7 = / — VHERIVER T XY OFHRB L O

EfkERE o — EEY 1B H R 2Bl BT

OF M RO (ug kg™

TEHF IR () TEIRERER (%) B3R () BIRHER %) B (en) 1B E (em)

i MEALE 1 - 90 - 90 - 3.7 2.8
iz HEHLFR 2 - — — 90 - 6.2 12.9
H HEHLFR 3 - 10 90 0 100 — -
H p=2 < )VEE 250 20 80 40 60 8.5 29.0
H 500 20 80 100 0 7.2 12.4
A 1000 10 90 100 0 6.5 15.0
* RN 250 10 90 60 40 7.7 20.5
b 500 20 80 80 20 7.6 16.2
H 1000 90 10 100 0 5.9 10. 6
# p-HBAY 250 60 40 40 40 7.0 10.3
H 500" 10 90 100 0 6.3 14.8
H 1000 50 50 100 0 6.4 10. 8

a) : A+ 1 kel d g

b)) FERERE 7 =/ — VBB AETEEIAS,
c): 1HORFITRY ZLEWD, 7=/ — VHBOEE 26 Hi% i HEE

d) :p-HBA=p-t Fo* v LEFR

MEEES—HE G LT3 LR an 3,

—h, p-7 RVBPREERORD Shiih - fop-k
FoF o ZERRE 1 BIHBETUEYRNRD Shia
Ino e, 2RIERECRLEHESEN, MEHS
(1976) &, SoNHEABYIOKHIC X >TFav VD3
MRS ES NS RO ML, THbb, f
BWYIHM®% S ~ 16 HEE TR EOBEIEHMETN L
THRRTFPEBERTFORTRIEE 55, 156 HRLER
BT 5 &, HIEOHRERSEED, MTOoRFRIIE
4%, zoky, ERYBHRIEBLEELLOL
¥y ) ARET S LEHHI D RRE DR, BF

2 HIRICHRE

SRIFICEZ EME LTV S,

p-7 %MV, p-e FoR v ZREROGAEDS, BHR
HARY CRBCEHEER SRS W OB EER
DPEE-TAEbDEEZEZILND, BIEITHS I LE
£, p-7 <R, p-t FoF v ZREEROIEH
FEESRIKE D Penicillium BE %S 2B M8E
oM, WEME &1\ Penicillium BHE O 2#0s
BB R.solani BEDBEPHERMNEC 3 SRS
%o R.solani Wt U THBEERA b 2Vp-L Fo+ v
LREMNIEL, 260%0 2 RHBEREICHERABD SN

7Dk, Penicillium BEWWE O+ B4 Y3 |C 5




BERRERIEIC & 5 By SLd PR B IR ORI BE 9 % B

WEE L OB CIETUEASR E » e & E X
SNb, 7z, FHHFMEOBEYRY I HHICE» 6N
T, 2EBIEDONp-o < A0 R S, MRS %)
BB b i an 5,

CHITHLT, 7058 1,000mg ke 'SLEEX L 1
HiEETOREREEY, TRYEHR 2B L 2,
7 2 VSBEp-7 < VL U R.solani \2%d 25T
MaEWT &, F£i, p-7 <R, p-bk FoFVvZERF
B2 & Penicillium JBO:ERIEIEEIR PR AW T &
w5, 7= VIERICE B TR WAL ISR 4 2 B
RI7 = VI BRESOTEFHICL 2 bDEEA SN 5,
F/, 2EEHEETE, 1 OB TERMEIRRD SN -
12 250 mg kg 'MLEX RN D LN EN S, T =
WS BTN & O%E, BHUWEMH & SBIE L TV
sEEbLND,

PlEo T &mb, p-r <, 7158, p-ElFn
FULRBBRHDO7 =/ — VHBRIZHEH L Th 5 —E
BICHET AR T NI, R.solani BICHENT 2 WLk,
AR TE 5 EEZL oM,

3. ORIEL L SRORBICRITTHE

TRTEL x HRBEHLT, p-r 2L T7 V35
B3 1,000mg L' ORE CHEE A SN, £CT,
Tz ) — VBB ITRYED x SIRORIRICRIE TR
AP SMIcT B, TRIEL & SREEERE LA
THRREAERL, TRIED & SHORKIMTTE
oo WTHERL T,

1) #RBLUTE

(1) HEEAEkk

TKROEDL x 5IKE : Fusarium oxysporum f.sp.
arctii WHEERWI,

(2) FREE RS & N TR OrERS ik

TRYEDL x HSREOREE R OMER . ¥ v A
TR (P SEHD
AERmU, 1BERHkE SRR L THES S8 &K 5 o/
ARRA L2 EE T 1 keiiBRIL, BlbD 75 25 5 7 &
Foy ML 7,

(3) M7 = / — MBS X OIS

G Op-7 < VB, 7= V58, p-kt FoFv#

& F.oxysporum f.sp.arctii &

BEBA KBS Y 9 2FRCHEREL, pHTICHERL
oo TOEEAETNEFNLH00mg L', 1,000mg LY,
2,000mg L™ OEEICHEL, shZhs00ni% XY
by SWEAEE LAY O HERE, SHEEL,
At 1 ke472 0 250 mg, 500mg, 1,000 mgZ FRANL 72
(4) HREBLOEHEHE

BT IEA S Loy MY = ) - VMR A
E, 2 HREZEPUCKE L, TR ET4% 10 iR L,
ENTHEBFIE I, £, 7=/ —VHEBBTRIOR
EOMPVEB ICHEARIEFT CEMBRSNEIY, T
J = VHBSARLTWA EEbh 50 26 Aikic T
o 10K AHOER-E L2, 7B, 1HEBIC—FEHXy b
OLEEFTY, BEPEKICE > TKAMWELLTVS
SEFH LTS

(6) B|EH L ORRHEOUE

TRVEL & O BERTHHICRIFERE, 4H
H 17THHE 2L HHIKED s SWORRMEEITE -
Too FEROYE FIEMSEZE L TEA T, HicBEL
FokkE L, FERMRERE CGERBRED + GEFKRED X
100 THEH L 7o

2) #R

R 3 ~ 9 IR LT, BB L 72 W RLEX
1 OFFRIZ 0 %4R L, 21 BEORRE MR iz %R
LIckRiZRD Shidh -t —7, BOHZHREL
JABRIX 2 133EFE T HIROFEHRIR 90 % TH - 745, 14
HEIC TN COMPFRE LI, £, ASBRTIT-7
BHRBXOFERIITNT 0 WU LTH - 1,

-7 < VERIERIX ORISR 1 14 BT 250 mg kg ™!

CXT60%, 500mg kgT !XT 409%, 1,000mg kg !XT

11 % %R L, MEERESE 212N THRFHRE G
Blie UL, FREREIAROBEE & bi¥nL,
21 BRI I3 R T ORRD TR L 1o,

7 = b 5 BRALVEEX T AR O\ T & B FER bR
DERBD LN o1, Fio, FRREIIEHOEE
EEbiTHmL, p-7 < VBRLEEX EEBRIC 21 HiRIC
BT NTORMIR LT,

p-b FoF vREEBRIEX T 14 ik, L
B W E ERBEERSEVERZR L, LA,




KBERERREE vy — EYTFERETHARSE 25

(1998)

3 -9K TEOEDL x HSWE (Foxysporum f. sp. arctii) T ~O7 =/ —VHBLHER TR YZEL 1 55K

DI I J 13

kR T — M ABEEY TH%O  FRBBEEBEFREE (%)
DA W ERALEE (mg kg™') FIFEER
(%) 140 17H 21H

fii WEALER 1 — 90 0 0 0
H AP 2 - 90 100 100 100
H . 250 100 60 100 100
b o 500 100 40 90 100
# 1000 90 11 67 100
Ve ENL ] 250 90 56 89 100
H 500 100 60 70 100
H 1000 80 50 88 100
H op-th ey 250 90 56 100 100
1 2R 500 90 44 100 100
H 1000 100 30 60 100

a) : Jizt 1 keioxtd mg

HRHRIABORBE L SITHML, p-7 < VBP7 «
VI BRILEEIX &[RRI 21 HARICIZ N CORRDFER LT,

5%, HNMREEEREGR & R 2 MH R E A
TV, FORBREIR AR L0 1 mHORR L 1313
PEOMETH - o,

3) BE

FABFRERDP S, TROEL 2 SR T L7 =/ —
IVHEBRALER (3, FOWEBIET 5 & & ERE S RR
ZORTEIERTERDL -1,

7 x /) = VRO TR R.solani BICEKR T %
TR YEHIARICHRESRD Sncoicwt L, p-r <
g, 7=V SBIE F.oxysporum Xt L CREEEH
EHLTOVRILo b oTTRIED & SWEERE L
ND Tz ) — VBT 3RNR R S i - T,

TRVED & AR T ERE T HRICIRIEN

BboNt, ThE7 =/ — VHEBREE9 HHICMK 0,
RIEI TR~ L 510 7 = / — VIR D35S 5 B
THb, CORHID S TRIIR» SR, 7 1/ BRHOS
WAISEE T D, F.oxysporum B CAUTIE L T A&
P OMF ORI L, MiET5LELONE, TbB,
PBEEEE b op-7 < VB, 7 = VSBOSRE N TH
BEMED S £ 2 EHAIC Fooxysporum D BATEAEALS &
NBLHICTRIED & SHITHT 2RNR0GG0 - 70 b
DEHEE s N,

BRELUIRICHTE Tz / —IVEREOE
BIEEMER

B3 E

Wk D, 7=/ - VHRBRIEEMOEBELEET 3 C
EBMESN T B, KPEEES o Loklish
bl e &I TREERL D T F vixld 5 AHHRE




FERREmITFIC & & BF SRR E BRSO MIEIC B 2 BT

fERNIC D WC, FERESMA v CREMICKEEL, fiho
HE I EYE & R O TRE L 7o,

1. BERICxT EBEEEA

p-7 g, 72 NVI5WE p-t FoF v RBEER, /3
=Y vEORERICH S 5 A BREEHE RO EHILE
WHE, AR KEER <)y, 9Ny Tz
vEERL 1o,

1) MRELUFE

(1) #ealsmmE

hanyeF

2) HR 7 = - VHERREEBRELLAY

@ 7=x/—NHERE:p-rs<IVEE T7=NV58, p-t
NoF v RBER =Y vEBEKBILD Y U LK THE
i U do Hp RN

@ HBEWEELAY . T CIcEICd 5 EBHEE
Fi (BH S 1959, #ERS 1981) BE D LA TWVS 7 =
J =BT, BERICRIEEAEEENL WS A KR
BEEW, BLUI7 v vbETHEsI <) v, TV
~NY 7o v EKBES Y 9 A TR L 7R
(3) Bk

BEFE : 10g ke ' BFERK I EZHEHEZ 1.8, FX 18
nDRBREIC LD, KB{LH Vv AT, PRI b
07 =/ — VMR A 1 ndfnZ T, 10~200mg L~}
DREISIICLIK, A—- 7 v —7LTHEL
Too WA, WRERE, REERRES -V v AETH
FBLLERETS 7 =/ — VHBA D EREH Fic 2k
DF, TVIFry 7TEBL, 30COEERBRANTHE
B 1 EEET S ¥,

(4) HBEIHERREOHIE

7 =/ — VBB A D FER B ORI U BERE AR &
EEbicE vy PTIREID, REIRE SELEANE
Utoo #EIE 10 B 20 k2 VMR TR s hic b
O FBR WV 7B E RUEX OEE£100 & L BT
L, 0LITAEEHES L,
2) R

7 =/ — VRS K UL BIHEYE OB SR OR
BEBELIC RIS HEBIRE 3 — 10RITR LI,

7 = /) — VIR ARX & T 80 Ll M IR K

ZIHET AEER, p-2 VBT He LRLE, 7=
WISBTIE100mg LLLE, pb Fos v ZEERE N
=) vEETIZ200mg L' RAETH - 7

BT s BEHOBEEREERECHL, 80%
PITICBREST 2 dp-7 < VBEE 7 = 0V SR T 200
ng LD, p-e Fod VvEEERE =Y VBT
200 mg L' CTHHE I NG 5 T,

CHUTK L CTHBEHEME T, REM80 %LLITI
HEShZBERLEERLEY VY 720vTRS
g LT'PIE, 7= v Tl 10mg L', 7 A KBTI 25
ng LT'BAETH - f,

Bl s <) v 10mg LY, FAEBEY v T2
ov2bng LY, ZEEBRTIE 0 LEILET80%
PITicBE S i,

3) BE

72/ —WHRER T =/ — VLS ORI T BE
EREE<CmohTws (FHES 1974, #E 1965,
Wang 5 1967), BE S (1974) BWEROFEZHICE
FABRERT, p-r/ NS 7 = VSR 400mg L' TR
DEAZIEIL, Tk 50 ~200mg L T
MESTLELTVWDE, T/, Wangd (1967) v b+ v
F EAE > kBB T, EESELED 80 BT
A7 2/~ WHEREER, p-7 < NVBETH0 ng L1,
T2 5850ng LY, pbt Fod o ZBER 5
LY, =Y vEETE50ng LI EHEL TV A,

AHBEE R T EE 5 OB IR L 0 (LR THEH
BHOLNTVWE, TOZ L, EESORBRTIE, 7=
J =B E T~ F VB L, oSS SiEl s
BTERSEIE, KEMACTHEET 2 HEEHY, L
POBERRTIT ol Eic & B3EEEZONE, TOK
BT, MAMSRCEZRBERTSLUT7 =/ — Wi
BOKNDBEBENTHLES», £, 7=/ -
B L 28 pHIET b BES 5, Thicl
T, AERROBG I ARELE L2y, BRI
LABEETRELONTE G, $/h7 =/ —WEEEOK
Bt ) o ARG AR Lo, BREIR 100 % T
Hbo, HHiho pHEF s 5780,

—J}, Wang o ORBERIMEAENcy bo L%




KB ESR A v ¥ — EMTTFEPERPIARE $£2%5 (1998

B3—10%K 7=/ — VHRRORESEROMRE & ELITRIZTE

K4 B TEEAL ® K (mgl™)
5 10 25 50 75 100 200
p-U LB HBE 108> 109 100 106 79 63 0
734 O 108 11l 102 95 90 89 50
BB mrmr
TN TRE RE 12 114 114 14 104 63 0
iz B 104 108 108 103 101 86 60
Bl T
¥ p-HBAY RE 112 101 105 102 105 96 78
nE B 93 96 101 100 97 94 90
é ...........................................................................................
N B RE 98 115 107 95 97 100 80
B e 117 123 110 121 133 91
A R B 81 95 68 27 18 8 0
&t L 103 109 77 77 70 64 40
B o
&R B 52 12 59 30 28 19 10
L 795 98 52 61 50 54
UL VRV B 67 31 10 - - -

HMEXOBRE 11.9m BUEXOEL 9.35m
a):pt Fof LBk

b) : OB N 5

- BBRXEEEET

B, KBEHEE VI EVRS Z 00, KEABRERE p-U RNV, 7 xS, p-k FoxvRERE, N
i EWEEE T, =) YO IR OICHT 2EEREERE B0 EH
P&z =/ —vHBIIEROEETZHET 2 EVHE, 7 A KK KEEREERLT,

2, = OREEFBMOGAEREWE LT, - 7, 1) RS LUFE

2. IRIICXT ZEBBREER (1) s




BERRIRVEIC & B B E E R E R IR O BIE I BE T B 5

o) EEAR

(2) Htik7 =/ — PR & AEHELSY

@ 72/—nWEE . p-r<IVE, T=V58, pt
Nod oL BERE, =) YBREKEILY ) Y MR THE
fig U fo i i

@ HEHELEY . ¢TI 2 EFHEE
B (FHS5 1959, ERS1981) BEHLNTVWSE 7 =«
s — Vg T, BERRhIciiE EA EEENEV Y 1 K,
RREMEIKBRILH ) v L0 TER L o PRI

(3) HEE Ak

B 4dcm HE30amDOAYABRE (Frvs v 7 0k
Fa—7) KO =/ — VB ARIL, 100
A RT vy 7LT10~200mg L' DB S KD

L7, BEABELEAMAT, A— b/ L—TTR
BT, Buath, o7 =/ — VHEEEA D EREH Fic
THRYBEFTROE, v 3 vied L CREMCERNT
10 HEAE &€,

(4) HBHEREOHTE

7 =/ — WA O BRI S FKIFE L TRy 2§ H
ICE vty FTRERD, RERREELEREL, 2
HERE 14 MO P A B X o4 H % 100 L7RET
F L1, BEROBSLER, 80LIT2EFHEL L,
2) ¥R
H3—11FE7 =/ —VHBA D ERIEHTREEL
F2IBE, 7/ = VEBOBENS TRy ORE LB
KETHELR LI,

S —11% 7=z /- WVHEBOEBENEISKY ORESELICRETHE

X B E AL B E (mgL™h)
10 25 50 75 100 200

p-7 <)l HBE 86" 74 58 44 30 5

e B 110 102 106 88 83 42
T

o T VTR BE 106 110 9 85 80 41

Wz B 104 111 97 97 90 56
e e e

¥ M p-HBAY #KBE 105 97 86 70 54 48

R B 113 99 105 88 87 94
,5 ..........................................................................................

N=Y U BR 88 68 62 52 51 58

B 96 105 102 100 92 97

*f A R R 31 18 14 11 4 0

R L 7 83 71 61 44 41

7z B A RE 61 45 24 19 7 0

L 82 87 64 75 49 53

X DIRE 6.7 em, B 4.0 cn
a):p-t FoFxvLZEERE
b) : SELEX T B8




RPERERE Y & — EMTFEVERPIERS 25 (1998)

ML A 100 & L7z & %, 80 LI NIIREAIHES
LEER, p-o e VBRIZ25me LTRLE, 7= TBRIZ
200mg L 'LILE, p-E FodvHEERIZTomg L0
b, o=y BT 2mg LRLE, AEHEDEO
AR REBBIE 10ng L' ETH - o, Bl ioxt
TEHEEBIROESIZEREEL, BOAEX &N T
SOLIFICI BB, p-7/ v VBBLUP 7= VIBT
12200mg L7 RLETH > 72hs, p-& FoF v ZEFHRE
N vEETIR200ng LTI THEI NS LT &
AEBE10mg L' AL, ZEEBEE 0 LT'EILET
Hoto TOXIKERMIBEEAEEGINLT VY A
R & LRERSERPICEENG 7 =/ —WHERRICH
NTT R OEY, HEEZBRIEEL K,

3) BE

BERGIS E DA 2 BHEMIE 7 = 7 — Wi 2 G4 518
HrESD, KRB BEEPRICZREICEET %, &
i LT, IR BhbIrEEN 00,
XKEEICEIEBLRL, SO EMS, 7=/ — VI
ST BREH R TR D BERL L KEWE
EZ ok, XRBEE»S, TRIOEENT7 =/ —
BRI & - THALEEX @ 80 % LI FicfiE & 3 D (3,
25~200mg L 'Rl LEOBET 10 HEEEM T 2 54
WL ->THBIEI ERENI,

BIVE BEHEPICEENE 7/ —IVERICLD
TR EIEREE QR

RIET, BERIcE ENE 7 =/ — VMRS IS e
PN RF R, TERERE OB KRB TRES
KOTERIt g 2 EEHEEHICOWTEHER L, T 0k
R, BERcaEIng 7 =/ — vk HEMEY £ a5
SH, B, prwABEép-E Fod v RBERIIESR
REO~= ) 9 ABEEERMNEIES e 8, &5
I, p-7=NBE 7 =V SBIETERIRRE O IRy LR,
WHE (Rsolani) & TR v EL x 5% B (Fusarium
oxysporum f.sp.arctii ) XL CHBEEEE > &
ZHo»IC Ui, UL, AT, o7/~
SRS CRERRC TR ROMEAEET LA
Hohiz Uiz,

AEO TR YERTIE, &< oWmIEEDE L TR
DB S hTwd, ol sy, BERTIEEh 0

7 =/ — VHEEEA TR Y B ERBICE S L Twa i
HTRBWLEEZ T2,

ZIT, COBETHE, ITRYEFBESERL, TR
HEREEORHMEHE SN LLHE L, 85I, O
HERBEAR VT, BERdIcEENE 72/ — VA
AL, IRy EEREERE A IOV CHERET - 72,

BI1E JRVEERBREOEME T x / —IVEEEHNIR
Y OPPEEICRITTEE

RBERERRY BIRBERERS Yy —BED
ZEET) WS 7R o @ ERS e SR L, £ 2T, @
TERER A O LBEBIS o RIEA ML, 72/ —
IR DRIEIC > W TERNRBRETT - 120
1. IRV EEREOHH

CCTRITRYEERB AR L, KRR ECE
B IR EEEOKMAH S IcT B il L,
1) MESLURE

(1) RBES B & U I o EIERIE Ok

BRI L R IR AR G v v & — BT TN O [
BT, IS 20 ~ 30 cn, LIFEBEOEEE,
TETENEN 2 RBEEER R, LThh, ARICE
BRI KK LTS B, CORBIEBVT, #
4 — 1 RIRT TR o #IERS 0@k & E L, 1990
IR TRIHED S 4 FBfEE TORBZER L 7o,
PSR ABSA 10 X 10 mo 100 of, B2 5 D [
B X 10mMD 50 i Thd, OEIED 1 EEBRER
IZh LY F v —T60cnfilfR S 1 MOHEREL 21T

4 - 1% IR EFEE OB

HHES  VEREE VERHEEE
19904 1987 1988 1989 1990

A 4 O O O O
B 3 - O O O
C 2 — — O O
D 1 - - — O

O: gD

— ¢ Bt




BERR#R{EIC & 2 B SR E BB IR O # A 1B B DL

B, ZO LRI EEE L, 2EHDBE IRY
8 0 B PR L 2o, AABR 13 1990 I LA S
4 FEEME A~ DB T - 7o

(2) #rEmgze

IR OFKE G RIBELPRERAEICHE U e, R
U A AV, R 1990 45 4 H 19 HIiCEEE
60 cm, BRES 10 emic U THTHE » 720 MEAR IR E (N)
T0kgha™', DABE (P.0;) 150kgha™!, #Y (K.0)
TOkgha™', % 1 [BLEEIZ 5 HA20H 1CZE# 70 kg ha !,
/1) 60kgha™?, 32 EHEEIE 6 A19HIC | MLEE & [
BT > 720 & O RDIERHC ZREHI OB, F 72,
W7 75 A VHIROBERBAA LT, HOIWD 12
18 HiciT- 720

(3) HAEFMB X Ok

W EEOREREEEENO TH 2 HIK 1 XH1D
10 ERQEN B L URAEOME, BEEMEL, F
MR, 1, KED (HEXER) 2T

LB fEREENICERRS L

HFEOHE RNENO 12 B18AIC ML Y F + =T
WOy, BEXELAED 2 20% I mElo2BIC>
WTIRER K UREZHE L, FEEEZRD 1,

2) R

A - 2R3 TROEE S HEoM L oAEEE
&, BAREOKRESTRLI,

TVEX OB A 100 & Lic s &, 2EEEK TR T2,
SAFHEAEX Tl 49, 4FEEEX T 38 2R L, MIEE
BAr@nsd itk TEXRMHE SN, EHELY
EECE 100 & Lo & &, 29EEXTIR63, 3HEEX
T34, 4FEFXTRI9%2RL, EFEEHEERS
&k - TELREIRRICII# s i,

PEX ZEE SEE Th - b (EE 2, bA), 4
FERER T RBARE, IR L3 REPZE Aok
(BE2, FH),

W4 - 2%k TFRVEFEREN TR OEFICKITEE

X4 EEREL RREL R BEER REER  Emx FEK

cm (&3] cm sz
] 1E 1 54.1 100 24. 8 24.8 . 302.6 100
2 A EE 2 39.0 72 20. 2 18.8 189. 9 63
3 e 3 26. 4 49 15.2 13.6 103.4 34
4 HEE 4 20.5 38 11.4 10.0 57.0 19

* TEIRE = BREE R X MR + 2

4 - 3 RIGIERNCHE Lo VIR oA B 2 RE
BILURE TR LU, PIEXOREAE100& L& %,
2EMMEX TR 5T, 3HEEIEX T 34, 4 FEEX
TR 2T ARL, BEFHAERS LTI - TIRER
b Ui, BESHEE100 & Lz &%, 2HEBMER
T3 69, 3EMIFXTIEIT, 44EHIEX TR 24 R
L, RoMmENSHEESN,

PWEX DR REENED SN h -1 (BE2,
T, SHEMLEET S & FROLERIZPRTIEE,
BILIRREIC R, 22 hobTHhDHRATE DR,

B4-3K TROEEFERY TR ORE RRICRIETE

K4 EERE RE" FAREEK RE RAEK

kg cl
moofE 1 4.4 100 91.9 100
2EHEE 2 2.5 57 63.1 69
SEHEE 3 L5 34 33.7 37
AEEE 4 1.2 97 21.6 24

* 1mdD 2 HRDOLIEER

—_— 37 J—



KRBEBEER O € Y ¥ — EY TSRS

HWAEIEE L CER L2 0MKES%E LY, B
MEDH 2 TRy FEETH - (BEE2, M),
3) BE

TRy OBIEEEICOWT, RES (1957) TRy
AEEAET 5 & 2EHD O FEOEKRER, BAIERHS
INEL TS, HTREBIREEEL, BEIRDT 2 L#H
ELTWS, i, A (1966) G+ sx7rLerFa
% HERT B EERISO IR U IAREE D RE DS £
NFIRERD, BREAL, 15 milROERICES L
LTWw3, BBS (1979 &= K o @B SWERE
DOBHEFTIEIW, Rhizoctonia solani 28— 2 Blic &
TRy ORI RBZET HIER (¥ 7 i) BFREL.
R. solani 4 FHiC &k » THRIFHE S L ORFRE LN
ZHRCOESRTEHEL TV 5,
FABICBWTH, 28D LoEETRYMEICHANT
i EEOEE BRI S (1957) 23 Lo & 5 Ic8
EEREMNS B, T BoERRRERR, RE
BED L, SEEETEE LIRS OEH RS
h, AEEEICE RS (1979 BEHELEL R
solani 4Bt X A EBONBZARKYE, WML, R
solani 2B — 2RI L B L BN ZBOEE (Y7 iE)
BEL st SHIERES (1966) ML L+
GERTFLEVFavIickBEHLNDLER, BRLE
BEOFRENE B, EIEFRNE 8B LIRS
ELBBTEERBDI,

2. ORIBELIADEED = / —IVHEBRLENTRY

OMPEBICRITTHE

4 R TR UL, BRI g EN S T =/ —
IWHBRZHHA L T TR Y OIET I RIS E&ico v
THERL 720

1) BRBLURE

(1) frad 4t

4 AR O R Y A (ABBS) TEEAEREL,
WTHEEZL72DL, 2mDEE TS5 -7 bD%2HEL 7o,
2) R 7 =/ — R & Y
HIRREDp-7 <V, 7=NV58, p-t Fox g
&R, =) VBB LUREERE TN Z N 10, 100,
1,000, 10,000mg L™ Mic?8 B X D kBIbh vV o LK

#2s (1998

TR L, PRI BR AR L T,

(3) aEHE

FERES0af, BS13wDTIAF v 7 A OEERIC
INREBAG DB, T kA NVTHE - TNy b EE
L, it % 400 8FE L7, Thick 200 mf
2MA TEKEENg kg i Licdb, BEHRDO7 =
/= VA 20 HERES SEE, ThEN 0.2,
2.0, 20, 200mgRMLFco THIC TR ORET 10 K% %
BL, ENTEBS I, £, 1BMI—ERy +D
LERFTD, BRPEHIC K BKSOED AL 1

@) FEH®

BHE 2 HR A LR NATERE B K UL AR
HLADL, ¥y FEBLIKEFTIREER2E L biC
ROREERFE L T,

2) #8

FA—-4RZBITRY AFEEES S SEIL o HiEi
10 ~10,000mg L' &F7 = / — VIR AL L 1
By, TR UM 2 HROREF, B, REERLI

TATEX I B % 21 B OEFERRIZ 40 %TH - 72,
B RARER X OVHERE R L THRE L 72, FE3E
RN IROELZ49en, BEIZ83mERL, TR
KWREERAEA O, REIDEL, HORER
HISCTH o1, p7 ?NRMBEOEEE 2EOJ I E
THBE, HERRIZ%, BHLAH58m, REMHN
11.3em%RL, BUHEKEHNTEFTRBIFTH - 72,
SLEEERE D213 10mg L', 100mg L', 1,000 mg L'
X & bAEFKRE, B, RRICBRESLEZLL 10
10,000 mg L 'XTidfth 0 AEEX & D 1R O i 23] &
n, FBRBLUOREOLIHIBELA OGN, O
ETIR EAREOEIHFDOADHEE L, FLHEX O TR Fic
HBONTBEE RE-> TV,

7 = V5 BIEX SR OB p- 7 < VERIEIRR 1<
VBRI & LT fERRER, B, RRE b E -7, 10
ng L' X CIIAEFRRBRAEX 2 22 k] - 7228,
B, BERMLEX S 3ERESTHY, HoFRICE
HEALERIX & [ IS AR IR DD b dc, 100mg LY,
1,000mg L7%, 10,000 mg L~ RIIHERFRR, B3, RE
EHEMBEX A LRY, BICBEEORELED SNN




RERR#RVEIC & 2 BF SO (ER BB IR ORI T ICBEd 2 BF %L

F4-4% ITEYAEEELNORET =/ - VHEBLEED I D PIET I RIS TRE

X4 AFERE  FERAFHRE B R SR ORI
mgl™’ % cm cm
WOE oA 4.9 . 8.3 EMRICWEZ, RED
p—7 < IVEE 10 90 5.8 11.7
100 80 5.5 11.9
1,000 90 5.7 11.1
10, 000 100 6.1 10.3  ER. BEOKHEBE
R0 ] 5.8 ... W3 .
7 VTR 10 70 5.0 7.9 ERIZHBEER
100 90 6.0 11.9
1,000 90 5.8 11.3
10, 000 100 6.7 12.1
R 88 ] 5.9 . 10.8 .
p-HBA* 10 70 5.9 12. 1
100 80 5.4 12.0
1,000 100 5.6 13.4
10, 000 80 5.6 1.0 ER, REOKMEE
S R - SR 5.6 2.0 .
Rz U 10 40 5.5 1.1 ERICHEERER
100 60 5.8 12.3  FERITEEA
1, 000 100 5.5 1.2 FEHIZEZEEA
10, 000 80 6.5 14.2  FRICEEBE A
BRI T0 5.8 2.2
e BERE 10 50 5.0 14.2
100 70 5.1 11.7
1, 000 50 5.5 13.1
10, 000 30 5.3 1.0 FERBZIBE, RO IREL
XL 50 5.2 12.5

xp-HBA : p-t Fo¥ v ZBER

Mot

REDSEIRICp-7 < )VEE 10,000 mg L' X [R5k O #5223

p-t Fof v RERRIERK T N TONRBE ¢4 Ao,

R, B, R L GEUEXE ERl- 7, BT N ) VBRI R ONEE I EERER, B R
1,000mg L' XAHEGFHRREBRE TR S > TV, Ré&MUEXE Ell-7, UL, HEERREp-7 <

10,000 mg L' XIFIREASMh OB K b FH b, FiRE Vg, 7= VIRR, p-b Fod v REFRXEIOHD,




RBEBEERG Y Y — HEYTHFIE

T T OB BRI L 7 EIR OB AT S
PR oI,
LEFEBLIX TR O A FRE, BE
HIENEX & BIEREETH - 12, 10,000mg L' XTI
FARELABBREBAL, d@bSBIEL TV, A
EEROEGEE L 2EELHESN,

3) BER

IRy AFEEE I BT AUIIERICRE T 7 =/ —
WHERR DR, AT L EAh OB SR, Tl
ENES L UORBELETRIAETHERR S5 L
DIRE N, ARFLHETHNORFOES» ST, £
FRER 90 %Ll EARL, BELPIROMELZBIFICT 2
7z / — VRIS (3p-2 < VEED 1,000 mg LY,
7 2SO 100mg L' PR, p-b Mo v EEERED
1,000mg L1 Cdh -7, /N= U VEEIZWOG N O WL R
SRITRB DD SN, REFERIIHIRNS - 72,
—F, EBEMEFEH B2 vV, p-b FoFf Ll
P L OLEEHRTIZ10,000ng L' TERB X UR
EOSemA e L, o MBI X b MR o R HH &
Nio ThoEREXTALNIERE 3RS0, 7=
J = VHERE ORI k ERE LR S N, T
WEE T R3ERERICZ 5% 1,000mg L LT OBETHE
e 256, IR T 2EFHENDILN T LHUR
XN,

INSDT D, TEVOEERBBIIINSDTY =
=V E R T 2588 1Ep-7 < VR, 7 = VS, p-
EFoF v ZBEHRO 1,000ng L BEHKEEZ SN,

EIEH TRYBEERESEROLOHOT x / —IVIEEERE

BIET, SAELIETR o ZMiET 5 &, W3
kN ERC L, BEETrELamsiahn, Eokx
EWNELB B L, WHEHORIEE (Y 7iE) »%
, TR, BRNIEEORENE L EIEEHLP
il oI, 4HEfEtt 2 OS8R T =/ —
WHRES TR OPEFICRETHEELSH D L, HI
N OBHPROMEIERD EOMELRA LN, L
L, BERENETRIAEBHRESS OGN, 7=/ — VI
DIEFIC & - T K 0B ERERE O A REE 2R d & D

TS H2s (1998)

D, —HTRE7 =/ —WHRIC X 3 EFHEFOBR &R
BLTW5,

ZITC, JCTEEET Ry BRI 2R » o
WIES 7 =/ = WHBORAEGEH o Icd 5720, L
T ORERETT - T2,

O HeMEEE AR, @ 7=/ —VHBROFERHE
R, @ MALE
1. p-O 2B, 7z SBROBREHS L UHA

BiEicBWVWT, 1000mg L1 Dp-7 < VBEE 7 = V5
e o0 $E B et P VB =R o O AIAE ot L C3h R
A OoNT, TITR, EEREEORENFE L V4R
EEEAHY, 1000mg L' Op-7 < VERE 7 = V5
OHEFAEE S & ORI > W TERER L 7o,

1) B LUHE

(1) HERELS B & OHEgE

KA TR A B E AR T, 1 XifiRE 3.3 m X
3m®D 10 b TIT -7z, I K v OFSE IR HE
IHEL, RTETOEER 1 & ERICTT - 7,

92) p-7 < VEE, 7 =V I EBROMIE kR

TGAEE FEAEERD) Op-7 <~ VR, 7 = V5B %
IKEEALA V) O AESETHRE, AL T 1,000mg LA
AVERL L, TOWE1~7 -4 3,000L %Y =
o CHEE L7, 1[0 EALER I346RE | BRI IRRERE |, 2
[ ETALEE I3 08RE 30 Bk IcHoT, 3[R EALEE 13367 60 H
BICHRITICAT - 72,

(3) FHERX DHERL

ERIX DRERRIZEE 4 — 5 RITR U oo TR & 1%
p-27 <V, 7= VIBRICOVWTHERE 1 Hig 1 [mm
L, Bl B CHERE L RO 2 [ELE S X URREO
LR & 5 1 7 ARAEE D 3 [ERLEEX 2 28 U 1o,
F7, p-owNBEE 7 2 VSEEOHEMEREHES»ICT
Bid, pr=ABE T 2 VS EROBHLIEX % BB IC
iE Lo

4) WEH®

HEHOABEREEIFERE I RO TH 23 HIc 1 XY
o 10 EEROEL B L URAREOHE L BEZRIEL
Foo B, EHBEOEES L TEENCREAED itk
X)) + 2 TR BRI, H MR O WA I




PERGIRIFIC & & BF Sl (R R RRIR ORI F I B3 2 R

HA4—-5% pr=ABEE T = I VEEOKAEEEBK ONE (1990)

i E{ER ALERNZS AOLFR I B
A 4 FEEE EELEE
B I4EE BN
C 2EEME BRI
D MF HELLER

A AEEE p-)vviEE 1 B
4 GEHIE p-)vvEE 2 [T
4 EME p)oviBR 3 BT
4 MEEME 72hBR 1 Bl
AEEEME 7oV 2 RIS
AGEHME 7ol 3 BB

>

oo o x>

4EEHEVE peMER T VIER 1 RIEA
4AEEVE p- MR T VTR 2 B
4EENE p- VR4 72V ER 3 Bl

1 R

FER 1 AR+ 30 A%
1A% +-30H%+600%
R A%

1 HE%+-30RA%

A1 A%+ 30RA%+60 A%
R B%

1A%+ 30H%E
BEI1IA%+30H%+60R%

B e D 2 p i, & 1 mio2gic oW TIRE,
REZRIE L 7,
2) #R

HA-6RITAEEFRGCp 7 <V, T2V B
AR L o 2R o BERERR 95 B H oM EE oA E 2 EL,
BREDRE S TRLI,

MU OB A 100 & Licsk =, p-7 < Ui 1 [EX
T 209, 2OXTIE176, 3EIX Tl 163 &R L T,
7 =S AKX TR 158, 2RIX T 227, 3EKXT
B131 AR L, p-7 v VBB E 7 < VS BRO PR MLTE 13
1 EIX it 148, 2MIXid 174, 3 [EIX T 131 2R
L, p7 <k, 7 =V 5 BE K OO FALEEX 1 e L R
KD131 ~227Tf5TH -1z LxL, p-7elMEE7 =
WIBROPEHMBEN I, p-7 < AVBIEXBLUT 7 = b
T 2 BIX OBRHLBX & 0 -t MEBEEEp-7 <
VIR L EIXAF &Y, 72058 & OFHNE 2
X% & 57,

TR I & Rk Z R L T,

FIMOBFERE2 T/RLLLS I, 4FERERULEXT

FARLT, IRhIck 2 RRE BNk, pv <
B, 7 =V IE LU OO HMBEX TSI, T
NI L BARKIZBEAERD N h e (BES, 1),

4 — T RIBNGERCHEE L I TS0 EB A IRES
FURE TR, MUK ORESE 100 & L s,
p-7 <A1 EIXTIE 268, 2Tk 167, 3EKT
2126 2R L7, 7 2 5B 1EIR T 153, 2EKXT
1£319, 3EIXTI 154 %2RL, p-o <V, 7=V5
BRI (3 IALTEX 0 3.19 ~ 1.26 fEDIRE T H - /e,
BrAE T 1 EXIE 147, 2 [EIKIE 225 2R L, AL
HX % kol 7248, 3[EXKIE 78 /R L, MALERXICS -
120 PEHAIRZp-7 < VBB, 7 = VS EEO B b
N EL 5t WEEEIZp-7 v VBER TEIK, 7 =
S s PFRMER I 2 [EX A F & -1,

BEKKIETp- 7 vV, 7 2 VSBOEBIIRE L
BE DM ER LT, p-7 <V, 7 2 VS BUEIX T
FIEEEX & AN TRESMBE L, ARESBIL 22,
bo & bRDOED - fop-7 < Vg 1 B P 7 = v
7R 2 BILEEX T & SEUINIOIR, 1B, BKIRE ORE s




KBERER S £ v 5 — EY TSI ERE

Fos (1998)

FTa4—-6% TERIEEL~Op-7 <N, 7 =)V BOREAGR
IR EEAFICRETR

CEZ R X (¢ us:| B B EmREY B
cm C[Il2

A AFEEE #E 20.5 100 57 100

A ASEEME p-)IvERIE] 42.9%F 209 236" 414

A AFEEE  p-rovEE2E 36017 176 200" 351

A AFEE  p-IvrEESE 33, 5%* 163 161%* 282

A AFEE 778 1A 32.4%% 158 150%* 263

A 4AFEME T9ER 2[E] 46. 5% 227 254** 446

A 4FEE T SE] 26. 8™* 131 99* 174

A 4AFEE GHAEY LE 30.3** 148 188** 330

A 4AFEME BEA 2[E 35.6"* 174 195%* 342

A 4FEE BEA 3| 26.8%% 131 105" 184
(H#2)

D & 3 54.1%% 264 303** 532

C 24EfE HE 39. 0%* 190 190** 333

B 34EfE I 26. 4** 129 103* 181

a : WERE GEEER <MEER+ 2) THEE LA,

b BEREp-2 < VL 7 =V 5B A DERLER L 4o,

* 0 b REMETHEEDH D,

* ok 1 WEMETHEED D,

Rovonf (BES, T

3) BZ®

IR BEEEORRKIC > WT, ME S (1957) 3%
< b= SR RIS B & IHRIC IS B <
IN5iRD. DX 0BEHINE &M, 2T h—
FIEBELTWA, 7z, HE (1967) JEARCER,
BERBIEIRBF 72 7 vFav 79 ) 9 LH
PUVI P =THRHOMAMFALHEEL TV, Bl
(1979) & R. solani Eic & 2 ¥ FiEPHHENE H T
T3, Z0E», MR (1982) & Fusarium B
Ko TBIBEDL & 59K, Pythium Btk -THBI 3
RBNEE ST 2L, I8 EEE RS NEY

KhbHd-THELEbDEEZLNS,

AR S, AFEIET R VM 1,000mg L' D
p-7 RV, 7 =V 5 BRERETEET 5 &, BRI
EEtwboo, FI, ERETHM ETEEB LT
RE, RETH I NBOAE LN 2 AR 5] -
Too LipL, 7 2/ —WHEBBIC & 5 IR o fERE 8
R HEHEHECC R, SR XSy, £/, ¥
TR OIE, FMEFTIKRELLDL T p-r < VI
Ot BERE L O RO AF I T AR B O 1
BB E D > ot LT, 20, 3EMEOHR
Foteo THICHLTT =V SEERRIFERED 1 [0 &
O 2 EEORRSE D, FWE O OMESR




PERT#RIEIC & 2 P SLEVERE

EA4—-TFH jfﬁ@ﬁ+«®p

RN ORI ICBE T B TS

<2 VEE, 7 = VS EEROK RIS

Bhokld 5 (KM S 1974), < oRe 1,000

=R FRAEE IR E TR mg L0 7 =/ — VB ORER I, BRI
A s BEY M mE i BT 5 LAEEMEAR S LIRS N D, 2
ke " B THIROEE ~ 7 = VSTRIZ, HfE
R BEHHEEREZWO BRAERAS TR Y
A 4k P 18 100 . 100 T A EHHEERE LY, #ic, 2[5,
________________________________________________________________________ 3 EHE I TRHEME T Lp-27 = VRO A
A ateiE poMELE 316 268 45.6°° 211 3, ABEHEFAS LD BCBEA b EE
A AFEE pJvrEE2E] 2.07 175 29.3 136 AoNE. EF pIYMRET = MIRD
A 4AFEE pJvER3EL 1,49 126 32.2% 149 VB E DS DRI & O IRDT = Dl
A 4AEEE T 1A L8 153 32.4 150 TR, ERHEHERASRE - 72 &
A AFEANE 7098 28] 3.77 319 59.7** 276 FAOMB
A AFEEIE TR 3[E 1.82 154  37.7*% 175 FRESIE FEEIRIMALISE
A AGEE RAY LRI L.73 147 24.9 115 PRS2 RPN £ BEEhA D HUETE
A AEEE B o 266 295  3.7° 165 DEFEHR EOEAOERMEL SN, %
A 4EEE BFA 36 0.92 78 33.2 153 PRAMRAMEOEFOBRRL L TRAY
__________________________________________________________________________ BbO RSN,
(8 Pllhoc &ps, SEREOIAEMSHL Y
D o# F & 4.40 373 91.9"% 495 LERIERRIp- s < VB T =N S BT
olEiE 250 ol i gy | HUET L, RFMECRIRE LA
B 34Ef{E & 1.47 125 33.7 156 R, Gl IR R, R bR

MEBXICH~NTEE B EBHEHSPICE T,

a:FHEp-7 2 VEEE 7 = VSEEEDF IR L 72,

b 2HERIE LI, FED2 AWM OHEIN- 22RER %20

MER Lo
* 1 b YEBMRTHEEZD D,
* % 1 BWERETHEEED,

AW o, G LAMHBSRPRED SN,

BEcHO T LicE S, 7=/ — ViR 25 ~
200mg L' DL BT 10 HEEE: X o BBl s
BEMOMEAMES 2, £70, 7=/ — VBRI L
BT L ERETREOEST 5 2 &SR
2 (5 1974, Martin & 1976), HIHEIC
4 QPR L 7o TR o 3K 2 B TRFT 20T,
PERERSIC 1,000mg L' 7 =/ — WPEBEAHER L IBS
2ERBORFC R TR ICHT B 7 =/ — VRO
EHENLTEREIDLT VLD EEZ SN, 2HHOH
FEHERE 30 BIRITIT » 728, T3 o o R E %

I ->TW

BWLWTIZ

oI Emn, 1,000mg Lp-7 = VRO
FEEE 1[B]&1,000mg L' 7 = v 5 B RETERS
B LU0 H o LB o8 v # ek
EXRET S ENRBEEINI,
2. RE7 x/ —IVHEEBOMNE
AEIORBRTlEp-7 <V, 7 2 VSBBXRUZ OB
Hico>WTHEARSAEZ CTlBR L7, ZOR, h
57 =/ — VHEBEPIIAEZREL, £k - THE
TNEAEESPBYERFEL B EMED LN, L,
RO, BRI EEENE >, T TARBRTIE
p-7 2NV, 7 VSBELACERPIED oY 2
= WA L, & QN EAEE ORI AT L
1o
1) BRBIUHE
(1) EESB & UL
PRI (3 A TS T 1991 4RI

B THEREL




RBREERA € v 5 — AW TFEVRAIRE 25

Too HEAE, FREFEHIRIMEMERAEICHE L 2, miEil
mEEE Y, BEE4A1TH, WEEI2H6HT
b5,

2 &7 = 7 — il

HEr 1 THOWEp-7 Vg, 7= VSBOIED, p-t
Mo+ vZEER, Y=Y VR REERETIMA I,
(3) FABRIX DRERL DB &L OHEH ik

HERX 34 - 8RO K ST o, T, AXKBT
BRELICHTFHOABTREZXN S 10D 7 =/ — VIR
ZAcERC AT R W, b b 4
VEBES D 5 faffic i 2 BEEIRTICK EBL TR S 50 cn D
INRZE B0 emfEifETH S, KER{LA Y O L THRIER L
o7 =/ — v 1,000mg LKA 200 A L 7o,
5E, RER1ICBWTABIBICHANIT X B RERDS
£ A oh, ARBICHT 5 EENBRE S 5D TRk
L BEEAYS UIREET 7 = / — VIER DR A HIE
T 5w, BIEioR v bR CH AR IR R
Dot 1,000mg L Dp-k FoF v ZERED 7 L H
YRl A 1 ~7 & — 2720 3,000 € A RERER I WIAE
X 2R < BRI RERE ot Ui,

(4) FEHE
HERHEGEEI B0 T H19H, WOWD A
12A6 BUA G L LHLETH 3,

2) #ER

(1) i EEo4E

TR OEBEMREE 4 - IRITR L, FLiE, #)
XS - &b &, ROTLFHEXTH »7, 3
B & U 4 HSEMEX Tl b LB A D P b
FaRETH -7/, 7=/ — VHBLEIC & 2B,
ol bEVDIEp- 7 v ABEXD518m, bo&bE
WOREZEERDOST6nTHD, 7=/ —VHBORE
JUC & B2 NS Do 1o, TR & EL & B ERROM
BTH-tee £tz, 1990 FEOFERICH SN 7o MK
TORREFPLIINIC L BRKIZIZE A LERD SN -
1o

(2) HWTHROEHE

IR OARE B L OIRE 4 — 10 RiR L7, 1B
HRHEX > 2 FEfEX > 3FEEX > 4 FdfEX >

(1998)

Fa4-8K BE7 =/ - WHBRIHRERXO
Wz (1991)

MY HEfE RO p- FEFE 2 BERETO

£ b e LdE AL
BE AR

A 54 A pii

B 44 A E

C 34 H 41

D 24 el i

E  #IfE i L

A 54 H p=7 IR

A 54 A ZEVINA

A 54 f p-th R BFER

A 54 A Rz Y

A 54 A @ BE

WA—-9F KET o/ — VRO ANSEE
R O EEAE I T T

(IR AN (S % RO i R EH

GER e cm cm
A S5E i3 52.9 100 294 100
B 44 i3 56.5 107 374 127
C 34 b3 55.6 105 338 115
D 24 2 65.4%* 124 526" 179
E  #fE i3 T7.1%% 146 614%F 209
A 5% p-7</NEE 51.8 98 298 101
A 54€ 7x)L7F  53.0 100 330 112
A 54 p-HBAY 54.2 102 287 98
A 54 N=Y B 56.5 107 359 122
A S5 REER 57.6 109 380 129

CHEERE (WEEXHEER+2) TEH L
cp-b FoF v REER

B REBRETEREEDD,

* o 1 BEWRTHEEH D,

¥ ¥ O D




PERRERTEIC & 2 EP RSB IR ORI B WTE

SHEEXDIETH b, SIEFEREERD LTk DR
BHAME T L, FRREGIREMBICEEEHPZCEG
ZlconTHELBoMESEES N, 3FEENUL
12785 &, FEUNEIR, 8%, BREOEENFLCH
» o,

5B OIREA 100 £ 4§25 L %, p-s <
FEX T3 355, 7 = VIR TIE 230 AR L1, % Ofth
DOIEX & 140 ~ 215 2R L, 5 FEEVFEQUEX % Ha) -
720 MEOTRTOMNEX THRNEE FE] - 7o, BEIE
pURAES T NSRS N VR > REER >
p-b Ko+ Y ZRABROIATS - 72,0

3) BEE

W EMoEEE, b FEEEAEX ESET = ) —
HRRLERIX & DEDNS I - Fo KRBT RRBROFEA
BEE LT =/ — VB OBBRMEICEET I L

B4—-10% BE7 =/ —VHEBO L hEADNEES

R O T EAEE I I3 3

CIEZANE" (SR RE B RE B
AR kg cm

A 54 g3 1.00 100 28.8 100

B 4% e 2.75 275 45.9% 159

C 3% e 2.10 210 38.2 132

D 24 i3 4.60 460  84.27" 292

E  ¥E pL3 5.20 520 70.8"F 246

S
56 TxVTEE

5
54 wEEE 0 215 215 36

54 p-/-nAfg 3.55 355 52.8"° 183
2.30 230  44.2% 153
54 p-HBA®Y 1.50 150  32.5 113
(RN VT 4 1.40 140 39.8" 138

9

a :p-t FofvZEER

b:&BRERIEIm FEO2HHDLEOII - e
REE, ZORER L,

b BIERETHEED D,

¥ x 1 UEMETHEERD,

*

WALl T, 2Kiip-t Fos vRERBREHG L 1o

o), TRy O - ML HOAEERIFICL,
HHZEADLEL LIEEbNRSE, i, Ly =/ —
B2 RS 50 en D HIBPICHEA Lo fcdd, IR
OB 7 =/ — AHBROREHME ICEET 5 & Tl
fMEEL, PRORBEVSENIZLELONS,

Zhicx L THIT SO B R ENA S, 1RE, R
FEéd7 >/ — VHBRMPRX G4 N THRAEXE F0]D,
WA DEBERESRERD 1, T ORNEREp-7 < VEE
> 72 VI N2 VR s KERB >pk Kot
VEERBOIETSH D, ThizBERPicREEALSEE
NI WEERBRERE, §2ETHE L EREho 7 -
J = WVHEBOEFEBEOIEMN & BERLUTH - k.

PlEoz emd, 7/ — VBRI X 28T R iR
OHEFRER, p-7eEE 7 = VI BOBERNE XD,
N ) B Ep-E F o v RERBOMERERIO2 7 =
J VB 0FE B ERENT,

3. Tx/—IVHEOERNE

W1 CHEREOERMBIC X Zp-7 v VS 7 =
V5 BORHEE o WT, HER 2 T3 IERE 2 BRRT,
BT =/ — VHBEO TIBE ALERDSESE IR o OEE
KRETEEICOWORET L, TR, HEHs
U P A BEREB RSB H OO O, FIfEIC
HARTHOME, BERBATHDTH 1z, T TR
Tlp-7 2 VB, 7=V58, ptFodvZEAERE
g R L oI L <, IO EE IS
BENRAERE L,

1) MBS LUFE

(1) HEEES B & OBk

B (3 DI T 1992 4F1C 3 ARE RS T ME L
Too HENE, FETEEIIREREREEICHE U, MR
BUNERRA Y, R4 17TH, NEE L A2TH
Th b,

2 #RA7 =/ — i
p-7 TN, 7= VIE, pbRFod U RERBROZ
NE KAL) o b ERCIERR U 1o VA
(3) HEAHE L UEBX

AT ECIKHTTROAEBTE2EIFIcT 52 &% H




KRR G v o — EYTFBITaisimsE $2%5  (1998)

WELT, TXRYOEBFRELEBLTT =/ — VR
2 EREAE & AT 5 HEEMA G,
TI8h L BRI IR RERE b, B 2 BB R -
HL B Edkotic Esto 1,000mg L' A 1 ~2 & —
WM 3,000 L&Y s o THEE LI, TOHRE4L -1
KT/RLIZEEEE T8 Y ObITic 50 cn il fg THE® A
&, &7 =/ —viBE 2 ERERRET 1 7 b 200ml
% 3ENEA LTz, REEEX i3 T KM 2 BRIERET
3 [BIERELEE %17 - Tc,

HEBRXIZ 1 K12od, EEED3 7=/ — g E +rp
FEALEE & RENE AL S DT,

(4) FEHE

HEREROTH30H, #OEOHM 1L A 2T HE
AFHAEE 1 LB L TH B,

2) R

BREE4 -1 RTR U, B33 3 s/
XAE100 & Lick %, p-7 < VBALE T RENLEX
116, +rPLEEXI3 169 AR L, LB s K ALEE %
o fee 7 20 S BREETIERMLEX I 162, td
WU 115 7R L, p-7 < VERALEE & 130 R ALEE X

K y— t3EEm
10cm 10cm
S
10cm
L1 0
Y = HE 5 m DR
50cm 10cm
¥
x o
10cm
N4
| 4
i0cm
{ Aém HBHe®E (W 13mm)
= AR 44

FA4-1K 7=/ - VlBOLPEANE & B

13136, LrhUERRKIE 122 ATR L, RAALEERX A3+ rpil
B AR LA - b0, 0EI/NED -7, HEH
BbELEBEEROBEMTH - 72,

EG 3 X % 100 & Lick X, p-/ <V
BRAEE T I3 R ELERX 13 154, HrPALERX i3 191 AR L,
LB S EEAEEX % A - 7o, 7 = v SERILEET
RS 200, LB 191 2R L, FEL
X+ REX A2 eric EEl -7, p-k Fod v
BEBOEE T 3 RELEX, X s s 118 2R L,
HIREX % EO - 7o M O MEEX & D - 1o, IBRE BIR
& IEFEREOBE TS - 2o
3) E®;

IR E B HEREHROBRS RBAME XD, F
LS BRRBIR BRI 2, TP OB ERIFT S )
7 b= TR Yy AR EOEERREIR, HEYH
g EE s TEEECAERL, RRICER UKIERT
> SR O WINEIC & > THRIFST 25 7% ) v AFK
EEHEOBEIEWETIC bEFT 5 &ML NT
W5, THERBRABOLEHOBETEN 294 20
TR V7 P = TR KRB EORELS S, K
Fle & 2 HEEREAR KR O HER IR I X - TR
Bik T & 208, HEMEOCTERCOEETE L 7))
Y AR =T V) U AREIC K BREOHRIIEER
JORETRATAE EBMENTWS R 1977,

7 =/ - VHERLEOSE T, AR O OHERE
BRI ERE AR T 2 HEMAEY I LB A RIE
W, ZOMESE -t VST EbELONS,
p-7 < VBT i AR L R AR A HA] - 7,
INdp-7 < VM TIRER O 575 64 b o i
BOBFRICEET AREEIC LT ENTH S & %
RE LTV, —F, 7 xb5 BBl AL
WEREAMERE FA >/, SO EDND T 2 VI
£ UCTHERETAER L TEBT 2RI L T
Bind s LifiEansd, £, BABEICLZEZ82D
Shiid-top-b Fof v REERIS, BB
ORI TRHIRN S 28, ZhlEoEIERS
FUOLTHEBIHREP LS bDEWEEINDL, K
RBAER D S, p-v < VERIZUENLE £ T LR & T




PERGERIEIC & 2 B sl E RS R OB EICBE 4 BT

4118 72/ - VEBOKHMEDS Ay 0EFICKIZTE

T x ) =) WE(LE

BOU FE¥C MEEEET RS RES B BE EH

FEL PEERALER cm ent kg o
D 34 i — 32.2 100 123 100 1.1 100 21.3 100
F ¥IfE fig — 43.6 135 187 152 2.7 245 67.5 317
D 34 p-7 < RME 37.2 116 142 115 1.6 154 28.9 136
D 34 p-7 <l 54.5 169 316 257 2.1 191 35.3 166
D 34F 7 VTR F T 48.8 162 239 194 2.9 200 39.2 184
D 34 7 2 VSR A+ 37.0 115 142 115 2.1 191 34.8 163
D 34 p-HBAY M@ 43.8 136 166 135 1.3 118 28.5 134
D 34 p-HBA +rp 39.4 122 169 137 1.3 118 36.3 170

a : FTEMIT BERXHEER+2) THRHLG

o

¢ : P-t FofvLBER

BAEMAGDES Z EITL - T, HTEETOKXES
BRIAD SN, 7 25 BIEERALESRIE <,
p-b Fod v ZEERGHERER LT O RALEIC ) R A
HoNBILE, 72/ - VHBOEHICK > THROH
BI85 T EAREB S i,

58, ABRTIREXE bRmEH B X O b,
A5 EFEH LTV B, L7chd > TRTGCHEF RIEGELER ©
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Study on the Mechanism of Decreasing the Continuous Cropping Injury of the

Vegetables by the Upland Rice Cultivation
Mikio Hayashi
SUMMARY

This paper forms part of study on the mechanism of decreasing the continuous cropping injury of the edible
burdock by the upland rice cultivation and the practical use of phenolic acids which are produce in the upland for

the injury control. This study carried out since 1987 to 1993. The results was as follows.

1. Searching for some microbial nutrients which are found in a secretion from the upland rice root and in plant
organs

(1) The kinds of secreted from upland rice root was only glucose. The amount decreased with plant growth and
the secretion finished at two weeks after sowing.

(2)  Sixteen kinds of amino acids were detected in the secretion. The secretions of amino acids were increased by
application of a nitrogen fertilizer : especially ammonium nitrogen application resulted in an increased production
of amino acids more than nitrate nitrogen.

(3) The amounts of soluble sugars and free amino acids in the upland rice root at harvesting time, were less
than in wheat and vegetables’ roots. The amount of soluble sugars in stems and leaves of gramineous crops were
greater than vegetables.

{4) The amounts of phenolic acids in some crops roots were much more in gramineous crops than in vegetable

crops. Main phenolic acids in the upland rice root were p-coumaric acid and ferulic acid.

2. Some characteristics of phenolic acids as effect of soil microflora, antifungul activity and plants growth.
(1) Applied phenolic acids which were contained in upland rice crop were the p-coumaric acid, ferulic acid,
p-hydroxybenzoic acid and vanillic acid. These phenolic acids made use of reagents which were neutralized by
potassium hydroxide solution.

(2) The application of phenolic acids grew rapidly soil microorganism. At 25 °C culture, the growth of soil
microorganism finished about 75 hours.

(8) The application of phenolic caused an increase in the numbers of fungi and bacteria, especially fungi which
increased from 10 to 38 time that of nonapplied.

(4) Species of fungi were Penicillium, Fusarium, Aspergillus, Tricoderma, etc. The dominant species of fungi
was Penicillium and it occupied 60 % of total fungi. By the application of p-coumaric acid and p-hydroxybenzoic
acid, the ratio of Penicillium to the total fungi rose to above 85 %.

(5) The p-coumaric acid and the ferulic acid inhibited the mycerial growth of Rhizoctonia solani R 63 (AG— 4
type) at concentration of 1,000 mg L~'. The p-hydroxybenzoic acid and the vanillic acid not inhibited the fungus
at 1,000mg L.

(6) The p-coumaric acid exhibited fungilytic action and the ferulic acid inhibited mycerial growth of Fusarium




oxysporum f. sp. arctii at 1,000mg L.™'. The p-hydroxybenzoic acid and the vanillic acid did not inhibited the
mycerial growth at 1,000mg L.

(7} Re-seeding on 26 days after application of p-coumaric acid, ferulic acid and p-hydroxybenzoic acid at the
concentration from 500 mg kg™’ to 1,000 mg kg~ ' was effective for decreasing the damping-off disease. But, they
were not effective for decreasing the wilting disease.

(8) The concentrations of each phenclic acid which inhibited the edible burdock root growth were as follows :
above 25 mg L' of p-coumaric, above 200mg L~' of ferulic acid, above 7T5mg L~! of p-hydroxybenzoic acid and

26mg L' of vanillic acid. The inhibition of edible burdock plant high were less than root growth.

3. Effects of phenolic acids on the continuous cropping injury of Edible Burdock

(1)  The symptoms on the continuous cropping injury of edible burdock were observed the inhibition of
germination, damping-off, wilting and rots root were observed on the seedling stage. In the growing stage, leaf
width, plant high and root length becomes less than normal. Further more, roots were deformed and black spots
appear on the root surface.

{2) The effective phenolic acids for improvement of continuous cropping injury of edible burdock were 1,000 mg
L~ p-coumaric acid, 1,000mg L' and 10,000 mg L' ferulic acid, 1,000 mg L' p-hydroxybenzoic acid. The effect
of vanillic acid and benzoic acid were not significant.

(3) By application of p-coumaric acid and ferulic acid on edible burdock fields where continuous cropping occurs,
these symptoms decreased and crops growth was improved. However. the plant growth was less the first
cropping.

(4) The p-coumaric acid and ferulic acid were applied 3 times on the field. The first application was done at
sowing time, the second was after 30 days of the sowing and the third was 60 days after it. In case of p-coumaric
acid, an application at sowing time was most effective and for ferulic acid two applications : the first at
sowing and the second 30 days after the sowing was better than others.

(5)  On the place of application : In case of p-coumaric acid, the injection into soil was more effective than spray

on the surface : on the other hand, in case of ferulic acid the splay was better than the injection.
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EL1. o0 LE, VI roNFEF, BWESEOETFIE-DEOM Lo 72 19944 2 R\ T 6 ]

SEHE, To77 URKE, SHEAER R, RSSOV TR 989 OE & R 2 5 SR ELE, Ty oNH
B F 111992~ 19954 D3R D TEHE,

2. 1989FE D LA, RHEMELLED () IRNER L UOZ OXHMEERLE,

3. TAMEITL (BB ~9 (FF) O9BPEREHM,

4. BB 4H1TA~18H, MEIEE  N-P.0:-K:0:16-12-9 kg/l0a®EHEL LT,




PEFRETSLTE T DIk bb | OFERICOWT

3. WwHDdi b b (BEERE 168 %5) Otk

TORWKRY 7 s EF, BERKE2658L0F v
s F LOBEICEN, LEcafishimERkLE
ThH b, PHEERE O PO T, KERKKE LT
bE PN 5,

2. RMERE
(1) Wb BiEIkHH

WHDIFIcb b OEW S BT, TEERE OBk

F4. OSBRGSO (E)

XK4. wooidicd b BIRK

Py 7

168 %5) D LKL L U

fagev s nygeFiion (€4, £5), #HLb
BIRPUE 1 BARERAS & 0 BN EMER 2675 1 0 Rl & )
EENnD (K6, KT, HHIHIERERCLEDHOD
B b bORINEH 2 58 ThH D, Wb LRIKIttED
HEEEL TR+ SHEshs (R8),
(2) BERERkAG (BEERTR) Rt

WH DT b E ORI Y 73Ny 2T RS
YNGEFLORRELY, PINFTEFIOEN,
PEBICHHEIN S (K9,
(3) M1t

WD Id 7z b B Ot G THERTE S 7 RN ORRE
Ric 1T 2K EIREE Ic L, ERF L 2ETHEH

HiE HER IR o
yE e o - , - T
AR 1989 1990 1991 1992 1993 1994  Ey

DHOILTZL B + 1.5 1.0 0.5 1.0 0.1 0.1 0.70 i
VY RNE T + 1.0 1.3 L2 0.0 0.3 0.1  0.65 b
B E + 1.0 1.5 1.0 1.0 0.5 0.5 0.92 i
I FEF + 1.3 1.0 L3 0.0 0.5 0.7  0.80 B
(F818) BHIE4 5 + 1.0 1.2 1.0 1.0 0.4 0.7  0.88 3
(5 BH12E + 2.0 2.0 1.9 .0 0.9 1.5 1.55 S
g OKF&) + 2.8 3.8 3.3 3.0 3.3 2.8 3.17 7
P (KFD) Pi-a 3.1 3.3 3.0 2.8 4.2 3.0 3.23 5
N Ru U OKFR) Pi-1 3.6 3.4 3. 3.2 3.0 3.5  3.38 )

2V I®F (KFR) Pi-k 1.9 2.5 2. 2.2 2.0 0.3 1.85 XoX53

TE. BEIIFRRRE T,

0 (JEFHH) ~5 (REHEIT LA CRTE) OBRPEFHmIZ L D,




KBERER G v ¥ — AP TEIRmIE®ReE H25 (1998

#5. EO L BEIUERESRER (EANRESE AR LR EETI

HE BRI 3
TR - FEAH
BETE 1992 1993 1994 iy

DHDIEEL B + 2.5 0.0 2.2 . 1.57 58
P INE T + 3.8 1.3 2.2 2.43 B
BWEE265 + 3.8 0.8 2.3 2.30 B

rEFEF + 3.5 1.0 2.5 2.33 B
58 BE4 5 + 3.5 2.2 2.7  2.80 EL 3
518 B2 + 4.5 4.5 3.8 4.27 RO
Bem (7KFE) + 5.0 5.5 5.4 5.30 RSB
AR GKFB Pi-a 5.7 6.5 6.1 6.10 o

F FEX TR OkER) Pi-i 4.9 5.5 5.7 5.40 RoR0BH
ZY 2EF (KFR) Pi-k 2.3 0.9 2.2 1.80 GE

E. BUERRREREET, 0 (BERF) ~10 (XTI LA LR OLEREFHRIC X 5,

£6, BB IRFHREBA (A

FhFEA . B
BFR 1992 1993 1994 1995 Ty
Y oY Pl Wil S 2 + 0.0 0.1 0.0 0.0 0.03 Bk
DRI S - 0.0 0.5 1.5 0.0 0.50 HEA
BEiREE265 + 0.2 0.5 0.5 0.0 0.30 &R
INERAY A5 -+ 0.0 0.0 3.5 0.0 0. 88 G
FeiE) BENE4 5 + 0.2 0.6 1.5 0.0 0.58 o
(et B#125 4 0.3 1.5 1.7 0.7 1.05 R0
HeER OKFD) + 0.5 0.0 2.0 1.3 0.95 M
&R OKkF&) Pi-a 2.3 1.5 1.5 1.0 1.58 e
b R U OkEg) Pi-i 7.0 5.7 6.3 5.8 6. 20 ED]
& IEF (kFE) Pi-k 3.5 7.5 6.3 3.3 5.15 55

. BEERREBET, 0 (BRRE) ~10 (&FERER) OLEREFRMHICI D,

KT, BV SIRGMEBGESERE (ERREERA SRS L RZEVIT)

SR 4 e AR E&hi]
BEFR 1992 1994 Ky
OO L B o+ 1.7 0.7 1.20 fo8
VAL A . — — — —
EAEE26E + 1.7 0.7 1.20 FRER
ISEPAV =2 + 3.3 0.3 1.80 G
(F6i8) EMIE4 5 + 2.0 1.0 1.50 78
(F61E) BAARI2E + 2.7 2.0  2.35 GES
E&H OKFD) + 2.8 7.3 5.05 R0
Yoo (kFE) Pi-a 2.5 2.8 2.65 G
kR T kB Pi-i 1.3 5.3 3.30 RoRO5R
g7 OKFB) Pi-k 4.8 7.3 6.05 =

. BUEIXFRRE T (EERMH) ~10 (BFEER) OLIERTHEIC X 5,




PEfRgr s fE (W Dldficb bl OFKICO>WVT

&8, EV o BRI OB TR OAET

HHEHRA HETE
SR Fs1001-1-1  Fg72  THI68-126 5473 =R fra il
007) (013) (033) (035)
PdOIETEH B S S S S +
YNNG e S S S S +
BAk295 KRR S S S S +
GEgsiyiEN (KA S R S MR Pi-a
s97 T (kD) MR S S S Pi-k
7o =% (KER) M MR M M Pi-z
Pi-No. 4 (kF) MR R MR R Pi-ta’

1. I PB4 T o0 ERERE 1 (205 8/m) 12
211811 (5~6. 53R i

LA, 19964F 126 B (4~5IE ) B2FE,

BEORWEREH» O Y 785 F 0 B 26 5
A, POEBEFMMEND (K10, 1994 4F 13 FR ¥
THOWFESETHD, R 7Y v 75— HEKETH
Lz ZABLOLTE>ENFEAEL, HH DI
NEFRBRESETLL, L2L, wholdicdbid
HECHEOERMBREL Y 7 N 5 £ F 0B
265 kbl (R1D, BVEFRELZRL R
12), &M %R L o

R T PEEZFELTORDHORLEOEIR Y 7 ¥
NFEFLOPPEIEETHY, WKROABRERLY
JNNGEFEDDPRS o, LL, FEO2HED

2. R :EFMEUS, S ¢ BRPERUG,
# 9. PERRREGR (REEE) HEBUPEME SR
1992 FE & 1994 FE i3y 7 /S 5 &
PR AERmE @ 2 FEOS0NRESNME Y, X
1992 1993 1994 T KON Y 7 S~ EF k
53 oY /PYn Gl 2 40 30 14 28.0 K5 DHEL, FE> R TodmEiEs
S INE T 0 0 15 5.0 B o e
FYNFETF 0 30 10 13.3 5 77 i%%*bé Ly
BLEREEO6 B 35 25 0 20. 0 B HIEERLE (F13), TiE-
SN LT 30 20 0 16.7 i ED 1994 FEDOWH DRI b B0
N 5 50 41.7
hanzes 0 b0 / i HOFERER, HTO0mE T
VE. YORUEER OB LIS ETEIC K B, WEZFEII0KIA AZLTZ 10017 7 AR & RS RIS 0,
%//K%Prf ey ;}%@ﬁ 5007518 /wlic nﬂ%é qugﬁ*lﬁ*ﬂf* Ik B DK~ 20k E D HWT40 cmPI FOBE LY 7 /3
FE I L AR TR E IS A Ll AR U7z, 10 H#RICAE R iR g o -
%%%ﬁbka SEFOEBMIE6 T LD E
Holeo SHIRIBRIHBELD
0, 2FMcHBEEZRY, £FENHB L UHS H10cmP EFEVHIBIEL TW R, WD Db S

RBEROBERMBEL L ST REBLEELURRELE
L, iFTEBOKSEFHTEL LEZI LD (K14
K5) Libdb, woHoldibbol Tk, #k
BEOABVWEINTOVREREDOY 7 NNy EFP
EREGE LD b ICED, HROBEMGES L
THDTHRBRICAE SN B,
(4) FEFEHH
WHOIRE LB
575,
Be 3

R IC & - THRFRICRN IS
SEHLTY 2 NS EF LD PRED, FRFEH
kSRS (E15),




KRR G v ¥ — EMTFHRIHTRS 25 (1998

# 10, M- RRE SRR

RE HELEIE A F IS ) i .
SnfEA . - — — R - - =i
R =g R Bk B 285 BHE B4 AR TR
$HOEZHEH 1990 9 69 87 48 43 10 0.0 0.5 5.0 B
1991 2 100 97 100 100 41 0.0 2.0 4.0
1992 8 54 76 7 31 37 1.5 0.0 4.5
1994 5 99 87 180 108 292 0.0 1.0 4.0
T 4.3 81 87 94 71 28 0.4 0.9 4.4
7 2SNAEF 1990 9 66 81 82 37 16 0.0 1.0 5.0 ol
1991 8 86 82 100 69 32 0.8 2.5 3.5
1992 6 73 92 69 46 44 2.0 0.0 3.5
1994 10 97 78 159 66 15 5 0.0 4.5
T 6.5 81 83 103 55 27 .1 0.9 4.1
A E265 1990 7 59 61 108 43 9 .O 1.0 4.0 2
1991 6 71 77 75 53 21 0.4 4.0 1.0
1992 11 76 89 66 43 9 2. 0.0 5.0
1994 10 98 94 79 55 35 0.0 0.0 4
VAL 8.5 76 80 82 49 19 0.9 1.3 3.5
FNH T 1992 12 64 81 40 30 15 2.0 0.5 4.5 KR
1994 7 102 71 144 87 17 0 0.0 5.0
X 9.5 83 76 99 59 16 1.5 0.3 4.8

FE1. REIRTE Y ARNORER T2V, BEf30en, BER45cm, #Hbem, 1R & L7, 2 Kl

Z S FE D INFETERLER ) & BN 2N T TS DB A fT » 70, 7T,

HHBEEIE A3 : FIT O KBIRE B8 — TS O RBP4, S/ h S WIT ETFHER v 2 & 2R,
AEIEIR . (TSR EFEOK) X100, BEA KRS WVIE SR8 2 & 2R T,

\e!

F 11 BKIIREES I & 5 A sIRE R

ShFEA FIFEH 2 (H) & (em) P (cm)
VEAKIX  HIRREK 7 KK HIFRK 7 WKX  HIRK 3
b DITTZL b 110.0 110.7  +0.7 71.9 64.4 - 7.5 20. 6 19.4 -1.2
TN ETF 106. 0 110.5 +4.5 77.1 64.2  -12.9 21.6 20.9 -0.7
265 107.0 113.5 +6.5 82.6 64.7 -17.9 21.5 21.0  -0.5

FE 1. 19944 (FIFo4E) M ATmEEIC BV T, B 150cm, #BIE10cn, BER60cn,
HEfE  EAE (N-P-K:6-12-9kg/10a), BAE (N:11lkg/10a)
2. KK c ATY 5 —YEKGE], FH18. SRR, O~EK &K 185mm
VEKHIIRX « A7V > 7 T —EK2[B], BHLL OFFR, 0O~ K&K 110mm
3. HEHICERIVEREZFAE LT, 6515,




PERERTGLME (W Dz b ] OBERIZO>WT

212, REKHIHIEES 1o & 2 M R O (K F R

e NS VKBNS

o PR i — -
FEiEE HEEE BRRrE G RCER B MR %)

WO LH 5 8. 8 85 a 19 8. 9 75 a

PEATAY 5 .2 90 63 8. 4 44 b

EMFE26E 5 8. 10 85 a 13 8. 14 43 b

EL. HEEEEILEAL,
2. FETRMESREMIGERIC LY @A L, 65U,
3. HEMMREIDuncan® S E LTI L D, 5%k,

# 13, 2fEFE L TE-FIcB T 2IE & LoKwE

SAl R AR ST FrEoEF
B4 (1989~1995) (1992, 1994)
" B RHEUE LK E xPEMEH Ok
(kg/10a) &)  SE (kg/102) @)  @E
PHDITTZGE 342 111 5.2 164 148 5.2
T INNE BT 309 100 5.0 111 100 5.9
ARG 5 274 89 5.2 58 52 5.7
X4 HEBEE B AR AS
B LR AR O FEEEMOROAS R
A 3
HT0-20 20-40 40-60 60-80cm H1 T 40-60 60-80cm (cm)
DHOITT-LH 4.85 3.35 2. 15 1.25 1. 80 1. 00 81.0
VRAVAY A va 4. 77 2.90 1.33 0.37 1. 10 1. 17 69.5
AR EE26 5.00 3. 30 1.70 0.70 1. 70 0.70 65. 0

YE 1. 19944E (FIEoM) | BERICATMESI R T HEM, BITHEICE 0k L, # LA RIS
(XA BN LV EEom, 150, 9, ES InOEZBNVICIRY, & HEEEICRT ARELERO
KNP URIEIR IR A 52 L7, KR3HhR, 2 CHRE LT,

2. HREITS (%) ~0 (M) , MOKIE3 () ~0 ) .
3. ne=hT EZK A 2[R FHLL ORERITT 7R o 72,

7 16, FEFEIFMEROE S BREGE

FEIFER (%) o
4 - R
1990 1992 1993 1994 1995 SEH
OO LH 7 75 16 70 2 34. 0 it
YT NNE BT 60 87 69 48 14 55.6 e
T oNE T 70 89 87 54 58 71,6 OR0HE
BAREEGH 70 83 68 30 24 55.0 i
=AY A 48 84 57 90 12 58. 9 i

. PRENC A TSR A BRI L, 24FFRTRIE L2tk BIRKET30CIC
A8IFIRIR B, FEF R BUERE LT,




KIERERG v v v — Y TFURUDIESRS H25  (1998)

B5. woHoldid b (BIHIE 168 5) 0R%

3. ZTAREMES LUREK 3 & B
(1) ZKIIR WD DT b B OB I BERIE S OB A EHE T
WHDIBIbHLDLKIEY 7 /35 E Rk EEENZY 7 NS EF, BHRE265X0 B

FE Ok, hWiE WNE, KNELLES 16, LWAKTRBERE

KKTH B, RIEEY 7 "y EF LD

b er - g i s
I, BLRHE 4 S ORI A A Zi ﬁk ﬁg £/ igé

INFTOBERGETROENO 7L~
FRBT 2, BEEY 7 Ay EFDF $HODIETLE 6.4l 3. 04 2.11 2.11 24.7
) jcs 1 5.97 2.64 1.88 2.26 19.7
YNYEFEDEL, GR16 17, K4) BT 4 5.99 2.8l .98 214 19.9
(2) kSR PAZRAVAY A= 5.77 2.95 2.01 1.96 22. 4
W D137 b B DI Y & /5 PR FE26 5 5.94 3.03 2.03 1.96 22.4

FEFES VAT EFWCEHD, R 10046 1 199560 AR NRERIR & BIERIREE ORENC 1 5,

i maniE & 0V (K18), - an T O oK 1061 2 RRFE BB T RURIIE T AY - 12 K - THRIE L7z,

& 17, LKOKIES M (FEREX%)

fnFEA ~ 2.2~ 2.1~ 2.0~ 1.9~ 1.8~ 1.7~ 1.6~ 1.8m
2.2mm 2.1 2.0 1.9 1.8 1.7 1.6 LLE

WpHODITT-HE 1.3 10.3  43.2 35.4 4.4 2.2 1.6 1.1 95. 1
YU NZEF 0.6 2.5 7.5 48.7 2.2 6.7 1.9 1.1 90. 3
FV T T 0.4 3.8 922.6 46.6 17.0 5.6 2.2 1.8 90. 4

TE. 1995 D EE R EARRERO Z2K200g %545, MEEBRLDWTHEE LT,




BeRRETAE Wy Dldiz bbb OBz W T

# 18, BB

ORI 2 EEA 5N 5 (R20),

F o, ARICESG LTBE WSS ORKRET

shFE4 EEEE W) BRI Oy B
DHDILTLE 80. 4 2.54
DA/ RAVAY & o b 80. 8 3.18
TV NE T 80. 9 3.30

*%[g (i#
BET 5 EBAKORATMPEER K TT 20
LT, WDt biROBESLTLA

GHONNGEFRTVTVEFITNY

W1, 27y BT P 2 RGRER RS, 2K 100gHER,
2. 19904~ 19944E DA FE IRE TiRaER, RIAMEROD

FEIE,

BBOCEN, FHICRETHE, WodraBIURDBEL
CEND, zOlw, BERFGREOPARAE TN T
BHA L EEHESNS (1D, WU b &2 IKEE
REOHEETRk o< vy 5 L HRT 5 LA
bk, WobhINHL, BREFELAEICH S, LL,
KEERE LTakbho oo s 25 E BEEHEOE
HEEMNED o, KR I XNy 2 F
O FHIIENS, HE-T, WHOE b L IRIKIRE

#19. wH DR b b OB

BRICHEICEET A L3V (KD, ko
PERE R (3B ARKS AR S & 5, KEDFER
FICHBRDBBEES N TOEY, wHDidkdbid
PERE C 130) 9 CKRBRR SRR & 0 BN S kA E & B,
B E L TOREMBIRFTE 5,
(4)  ho T

SEy K e ER3 e 7F 545 1Tk BEBRULEEE
Y ooy E FRKKEKR L E & REIE W IR ol
W (E22), WHDRILEOBEY 7 NS EFR
ANGEF LB LD DL (£23), KEEK
PEL7oAE R, SKERRE L TofMiESE Y (F24),

B2 5 AL 1R D/ BAVAY a3
HH 19914F 19924F 19934F 19944 Ty
1l H  2@HlH 1EH 208 3FEH

AR 1.46 0.92 1.81 1.83 1.55 1.93 1.63 1.61

548 H 0.46 0.38 1.52 1.52 0.91 1.13 1.26 1.12

e 1.04 0.96 1.74 1.26 1.923 1. 40 1.26 1.31

BHMNS 1.54 1.08 1.76 1.91 1.73 1.87 1.79 1.69

e 0.58 0.19 0.95 0.39 0. 82 0.67 0.58 0. 60

pan n .13 0.85 124 1.43 1.45 1.93 1.47 1. 40
1. RERHIE OX T CORECARIRTE L2 BARMRE L%, BUETELTHELT,

2. FEARMEYE : AxlG AL L, -5 (BRWIZE D) ~+5 (HURICEND) O

% 20. JKFRSHRE & OBFATR O I

3 THH
Fg D474 FhFE4 —— — —
HBAETHE S\ S BoME  HwmImz *E Y
e fg wod=bE  0.62b 0.19 be 0.31 b 0.58 b 0.23a 0.38a
KOk <A YVETF 1.42a 0. 65a 0.92a 1.58a 0.31a 0. 73a
b T o 0.88 b 0. 38ab 0.27 b 0.81 b 0.31a 0.31ab
WEEkE R Ao ETF 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0. 00a 0.00 b
W1, SXANFETEEELT D5 (BIKIZHD) ~+5 (BRIRICEND) ORI,

2. HEEMEHI 19944 FE Sk E R BRAEED,
3. Duncan® & ELEBARIE, 5%7K4EE,




KPR BEERE L vy — £ TFEPHIERE 825 (1998)

21 KRRCPEMZRE LB E OB B%WOK FRE

BEHEO KEE~ A e F OB LT AR OR TRRE

B ARG A e : o
RaTER KEE BERR ROEME  SMB %k Y WSS
70 : 30 -0. 43 0.00 -0.21 -0. 14 -0.50
PHDOITCH S 40 : 60 -0.43 -0.29 -0.29 -0.07 -0. 36
0 :100 -0.79%  -0.07 -0. 64 -0. 86% -0. 64
70 @ 30 -0.67% -0.13 -0.27 -0.27 -0. 60
T INNE T 40 : 60 ~0. 97% 0.00 -0.67% 0. 80% —0. 87#%
0 :100 -1.07x  -0.20 -0. 60 -1, 40%x% -1. 00%*

V1. Kfg<w o PV EBFICEA LR CERERS L, BIMEC X VR LT,
2. FERRLEA RN 1904 E WiR E R BRAEFEY), ~ V7Y BT IKBAEIRIC L D,
3. v AT EEELTL5 (BIRICE D) ~+5 (BREEICEND) O LIPS,

3 22. KR O BRI LA T RUBR kA

EE OHERE ShFEA WkBELE ¢ -RE & 521N VA2V ¢ -3 VIS
I (°C) (©) kLR HEEE yovo khEE T~

1993 flFEE o0y b 62.9 77.9 285 130 156 190 61
VI NNETF 62.9 77.2 281 136 145 194 58

1994 /KH DOHDIET-HE 64.7 79.3 289 110 179 193 83
oy Y ININE T F 67.2 81.4 280 118 162 194 76
<Y ETF (K) 67.2 82.4 268 113 155 186 73

s JEEF(K) 65,0 80.3 274 125 150 207 83

¥, SV R-E2a - TFIA4F 215, BEER 08O A MEN RS- My ThFE LB %
et U7z, BRERSH400ppmi/N, 40°CT 1 A RfRER L7292 105, 50 I CO5°CIZFR, 95°C T2 54 iR, 5. 550
TUOCIZREIR, F0OF F20RHER L,

% 23. B LrESERERE

BEOE (kg) A
4
VERRTE 2R 1% 4FRFFRI 14 24 % 24IRF 1% — 1ERR B2
DHDILT=HH 0.16 a 1.05 a 1.21 a 2.14 a 1.98
VAR AYAY &n 0.32 ¢ .42 ¢ .51 b 2.72 ¢ 2. 40
FIANTETT 0.27 b 1.27 b 1.60 b 2.55 b 2.28
k@ NZEF 0.20 ab 1.14 a 1.39 ab 2.50 b 2.30

1. BROMEE TR EME kg (BFEREEFRRY) ICX 0 AlE L7,
2. HEEATEHNT 199444 B SRR E R BR AR FEW,
3. Duncan®DZEHERRIE, 5%/KYE,




BefRiTnfE (W DiEdcdb] OFRIc>WT

£ 24 WHDFbHOKRERRE L TOFE (HTYAKE, 1994 5D

KERIR AF
pEE 1. DO b BEGTHES T2 H S T O R SR~ THRD S D,

(B oi%)

™

BETHENTS, MOBEREELY 5 & BEVWZROELAEG) IBRW,
3. X BT RIC LADE S TVAHAN, BREOWRIZL » THRRTE 5,

[y

i L WBBHOITE S B TS R I O R R TES T b DI~ TELR L,
(AT )BT MO AS B,

V. i G VI @5 % O HE
RSN ERERER (&25) BLUORALICEBT 55 PERRA RO REORESHETS - oEEI T £

I RERER A (R26) OFER, L, WHORILL B BAKOEAFZ—EICER L LZOL I BRETH LD
BEHE LIPS o PERER R @ L, JhRE7 D S JEK T, WHolkitbbimBanis,
T E TR WERE S S %,

7% 25, FRMCEISEROESEREGE (1991 £F)

BRI FK Fidh H 59 T O O A %t Tk R ]
pi F 7L iz 3 w B £ #H X iR *
B 5 B fhflA # H % BHOk®E TRE &

4 i (BR) (ABA) 2 (em) (cm) B/ni) (kg/10a) h) (g) (-

oA B RR3ITE 8. 9 9.93 0.8 89 20.2 341 339 104 22.6 4.0 O
A O OH raoFETF 7.98 9.6 0.3 77 18.1 274 306 94  20.6 3.0
UGN ETF 8 9.12 4.0 93 20.9 262 329 101  20.4 9.0
EFE26 75 816 9.26 2.0 99 25.4 209 325 100 22.6 5.0

F A B OARIE 8.19 2 0.0 55 19.0 235 223 97 203 5.0 AX
B OE O# hranyETF 7.28 .2 0.0 62 19.2 224 230 100 21.0 5.0
g ,ZEF 8 3 9.4 0.0 62 20.7 242 200 87 7.1 6.0

e @O RER3INBE 8.25 10.14 0.5 62 17.5 266 150 99 23.1 4.0 A
AR B E 830 10.18 0.5 73 22.0 9225 152 100  22.7 4.5
W RoAZET 8,28 10.18 0.5 67 18.6 267 116 76 22.1 4.0




& 26. FiAmotic

KINEEER S v & — ST RS

B 5 e ROT A o

Fos (1998)

Feks & BRER
B4 % BT FEYE LA
et 19924 19934F 19944 19954F
wm R K % EE 99 A kI EF
RO EEUE 79 A 192 A 115 A 104 A
o8l e 0 A 67 A 97 X
WO A 5 e 87 A 88 A 81 AO 134 88 YU sEF
2 87 104 O 130
A B OPEAR 109 88 114 147
ZHe 106
O ER 112 90 141
e 81
i 119
HRE R 106
ZIE 102
Mook A& 8 E 121 O 79 A 116 O 110 © ERR26 5
OB A ¥ En 108 A 117 AO 125 © 156 © F T T
B E K ¥ jEu 105 A 107 X IV e
T O K B 57 A 89 A 1 A 77 X INERV L
RN AR EuE 225 X EFR265
OB EmH v 51 X F LN T
=R = | - 182 A 82 A 114 O 99 O JEEARHE26
e 128 68 A 92 A 9% O
Moo R 104 126 A 405 A 116
IR KM PR 90 X 103 X 27T
711 42@ THEE SRR 6T A ok ﬁJ:LM%)
k;orm IHYEE AR L, CERRFERE, O BY, O 00FYE, Ak,

X HTH8Y 2R,




BRI R Twooldicd bl OFERICOWT

VI EREEE

1979 FORELY 51995 FFE O G FE B i} & TOHEBME

VI #HIEEDFE

WHDR b RIPOEFTEIPRHLDOT, i

HERHEE6DEBDTH 5, HH ORI & —[EH 0BIRE 2 DICHEFET %,
TR IR S L CIRERIC W TH 528,
FEEZZIPTVEHOTEFETH Z 20, BOTFE
DR IIREKDNTE LT85,
vk 11979 780 81 782 "83 "84 "85 86 *87 “88 789 90 "91 92 "93 94 "95
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Yumenohatamochi, a New Upland Rice Variety in Japan

Hiroshi Nemoto, Masakata Hirayama, Kazuyuki Okamoto,

Masaru Miyamoto and Ritsuo Suga

Key words:Upland rice, Variety, Drought tolerance, Eating quality, Deep rooting,

Yumenohatamochi

Summary

The new glutinous upland rice variety Yumenohatamochi, Rikuto Norinmochi 60, was
developed from Plant Biotechnology Institute, Ibaraki Agricultural Center in 1996.

This variety was adopted as recommended variety into Ibaraki in 1996, and Tochigi and
Gunma in 1997, which prefectures hold about 60% of total Japanese upland rice area. This new
variety derived from the cross Norinmochi 4 /" Norinmochi 4 / Jaypole collection No.81
(abbr. JC81) , Norinmochi 4. The traditional Indian variety JC81 was choose as parent,
because of its deep root system. Norinmochi 4 is a Japanese upland rice variety with high
resistance to blast. Yumenohatamochi is a medium maturing variety with medium culm
length. This variety inherited abundant rooting in deeper soil layer from parent JC81. Root tip
of Yumenohatamochi reached to 85 cm depth of soil layer which was about 20 cm deeper than
those of other varieties. Therefore, Yumenohatamochi showed outstanding yields in drought
years 1992 and 1994. The drought resistance of this variety is the highest of the already
released upland rice varieties in Japan. In general, glutinous rice is used to make rice cake.
However, eating quality of rice cake from upland rice was inferior to those of lowland rice
varieties. Materials of rice cake was completely occupied by lowland rice varieties. According
to eating quality in our institute, however, rice cake made from Yumenohatamochi showed
high stickiness, smoothness and softness which were almost similar to rice cake of lowland
rice varieties. Eating quality of Yumenohatamochi is evaluated to be the best in Japanese
upland rice varieties. The release of this variety is expected to stabilize upland rice cultivation

in Japan.
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Table 1. Comparison of the flowering and harvesting date of strawberry lines
derived from callus cultures and the original cultivar ‘Nyohou’
Year Lines Flowering Earliness Harvesting Earliness Yield”
date against date against (g/plant)
Nyohou Nyohou
1989 Nyohou 24/Nov - 10/ Jan - 151
AN-T 14/Nov 10 days 29/Dec 12 days 154
AN-13 15/Nov 9 days 31/Dec 10 days 147
AN-17 15/Nov 9 days 31/Dec 10 days 141
AN-22 20/Nov 4 days 7/Jan 3 days 107
1990 Nyohou 18/Nov - 30/Dec - 226
AN-7 7/Nov 11 days 14/Dec 16 days 203
AN-13 9/Nov 9 days 16/Dec 14 days 206
AN-17 19/Nov -1 day 1/Jan -2 days 194
1991 Nyohou 15/Nov 27/Dec - =
AN-T 11/Nov 4 days 20/Dec 7 days -
AN-13 11/Nov 4 days 19/Dec 8 days -

1) Fruits were harvested from December to February.

RFEAN—T & AN— 13 OINHERIE» & 12 £ T BRI R AN =13 208K L, DI OBREE LB el

OEANEE g L7 (Table2 ), AN—
T OYANEZ I o LT 126 %0 5 254 %,
AN—13 OYIIINE X 147 %2 5 211 % & Bl E R L
T2o N5 2 REOEEEAYIIINE OIS LT
WEHDEEZ LN, EEOA F TONFERIC L S
it DHER = R LINHEORIICE > THHEL TV S
B, AR E LI I ST B A AN D - T
WIS W, T, FIINES S W & EE L R G
OEETH D, EREROFAMIHENBIEETH S &
Ez Nl

PILEOBIEORER, R AN-18 XUAN— 7 0 R4
PEOHIERN R RLE L it L B X Shicds, RiEA
N-13 ORAEUNLVEEL TV B LEZLLNIZDT,

L7

2) BRRBKEBERBOLE

1992 4F A 5 1993 FRIT D IF TIT » Fo %fE AN—13 &
L KRG RBOD L OBERER% Table 3 10K
L7zo i AN—13 OBRTERAME H & INHERRIEH 1, 13
Z0H EREMETH -, INER, ‘WBo» & L
e O OEZIR U, INHEREH G 3 RO TR
ROBERL, FHREERR ‘32007 LRHKOME
AR Ufco B, SHRMLGEMOEERLI, ¥4
XR|DINEREOEI G LK T 5L W 1Txf LT
ReEB-T0EEPMBRE SN IH (Tabled ), HNE
(Fig. 1) PEWREEORERER L LFEKETH-
foo B 3B 0D LRBRICNEGI (12 A) »

Table 2. Early yield (up to end of December) of strawberry lines, AN-7 and AN-13,
derived from callus cultures to the original cultivar ‘Nyohou .

Year CAN-T AN-13

g/plant % of ‘Nyohou’ g/plant % of ‘Nyohou’
1989 21.4 251 16.6 195
1990 48. 4 254 40. 2 211
1991 29.4 126 34. 4 147
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Table 3. Characteristics of strawberry line derived from callus cultures and

original cultivars, ‘Nyohou’ and ‘Harunoka’.

Lines Flowering Harvesting VYield” No.  of Ave. fruit Brix value
date date (g/plant) fruits/plant weight (g) (%)
AN=-13 23/Nov 1/Jan 166. 1 20.1 8.3 11.6
Nyohou 28/Nov 9/Jan 198.6 18. 1 10. 8 11.8
Harunoka 23/Nov 30/Dec 138. 3 15.6 8.9 12. 2

1) Fruits were harvested from December to February.

Table 4. Size distribution of the fruit harvested from strawberry line
derived from callus cultures and original cultivars, ‘Nyohou’ and

‘Harunoka’ .
Lines Frequencies (%) of fruit size
Large’ Middle® Small’ Others’
AN-13 21.3 37.5 29. 8 11. 4
Nyohou 33.2 41.8 21.4 3.6
Harunoka 18.1 36. 4 38.9 6.6

xLarge: »15g, Midle: >10g, Small: >5g, Others: =5g
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Fig. 1 New variety of strawberry ‘ Anther ' derived from
somaclonal variants of callus cultures.



BBREREFA LA F IHREE [ 77— V] OFR

Table 5. Yield succession of strawberry line derived from callus cultures and

original cultivars, ‘Nyohou’ and ‘Harunoka’

AN-13 Nyohou Harunoka
Yield No.of fruit Yield No.of fruit VYield No.of fruit
(g/plant) {(/plant) (g/plant) (/plant) (g/plant) (/plant)

December Early

Middle 1.0 0.07

Late 9.6 0. 56 0.5 0.03 12.7 1. 06
January Early 10. 8 0.96 7.3 0. 33 11.7 1. 00

Middle 18.1 2.23 16. 8 1.13 28.5 2.86

Late 33.2 3.87 43.0 3.43 30. 3 3.23
February Early 45.9 6. 10 67.0 6. 30 30.3 3.63

Middle 29. 3 4.27 38.6 4. 27 15.8 2. 60

Late 18.2 2.03 25.3 2.93 6.8 0. 90
Total 166. 1 20.09 198.5 18. 45 136. 1 15. 58
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A New Strawberry Variety ‘Anteher’ Derived
from Somaclonal Variants of Callus Culture

Hiroshi Ezura, Hiroshi Amagai, Masakazu Kasumi and Yoshiyuki Ishizuka

Plant Biotechnology Institute, Ibaraki Agricultural Center,
Iwama, Nishi-ibaraki, 319-0292, Japan.

Summary

A new strawberry varilety ‘Anteher’ was released in 1994. This variety was selected among
the 27 plants regenerated from callus tissuse which was induced from the anthers of variety
‘Nyohou’ . Differentiation of flower buds, flowering and harvesting are earlier than those
of ‘Nyohou’ . The dormancy is shallow compared to ‘Nyohou’ . Although the yield of
‘Anteher’ 1s slightly lower than that of ‘Nyohou’ ,early yield is higher than that of ‘Nyochou’.
This variety sets biheaded-irregular fruits at the first fruit. The fruit core is white compared
to ‘Nyohou’ . Other characteristics are almost the same with ‘Nyohou’ . This variety is
suitable for forcing cultivations in the area of Ibaraki Prefecture located in the central part

of Honshu Island in Japan.

Corresponds to : H. Ezura, Plant Biotechnology Institute, Ibaraki Agricultural Center, Iwama, Nishi-ibaraki,
319-0292, Japan. Tel: +81 299 45 8330, Fax: +81 299 45 8351, e-mail : ezura@nocs.tsukuba-noc. affrc. go. jp
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HTHF20~22 HEBIR L 7o, FEBEIFIXEER 3 LR
EL, 60 HRICAEMEIRR Lo v 2R HEH#H A L 7,

£85. BEEEYOEOCEMEHENODNIIELUR
ERFERORIEREZR

FEREO S bILBORLS boe—xX (b &
), ‘hI~NI— (F:#E), NV RT 40
(] - R D3> DMERY OO AL, FE
2 CRERER I EE LB D oMz bog,/ £ NAAZER
ML e MSE I 1R I 1 ld TAF 20~22 MEK
Utco BEBEM, WEAEEERL EEE L,

I #ERBIUER

ER1. BEEEVOEOEREENODOH IV, RERE

BLUREFERICRIZTHEYBRERGMEOEZE
NAABERMX TR A VAR E - {FER S -
foo 7 5mg/ £ NAATMKX TR, #Hv 2RSS
100.0%, EEEMERMB167%TH - 1o BIEOFER,
H v A DRANCELE LIBROMMRMEN S D, H VX OHEE
HEBBEREUS>LTOWROWEEZ b 3 BIROREGER
BHLNT, INOEFATR (ES 1999) OKFXED
SHREINKLRFERE DD THMUL-EETH > D




75 V5 AMERP OIS 5 DAEMRS & OAE GRS & 2 Wik RE

T, REREHM L (1, K2 -A), —F4, bng
/¢ NAAE Img/ £ BAPEARINL KT, A
ATERRERAS 73.3%, FHEHMELH V2 H P 10.0% TH -
Too BIEROKE, 7V 2O EIICEEL W ORISR
HoNT, THOFAERE 35 RIS 2 sk,
AR (25 1998) @ ik L UL 7 v 2 kO AE
FEHM L ERETE - O TAREF MW L, £

B

CRAEF O —HREE LB Shi @2

Stefaniak (1994) OHETH, =7 VATV =y
7 A0V Z AT L Rt o IR HEE B LUz 0
dmg/ 0 24-Yruouva ) ¥ BB (2,4—
D) HEMEX & 10mg,” € NAARNMK G TH - 1o KB
FOFEE, BERMOEORTHMEES | aBEOK

Fig. 2. Somatic embryogenesis, organogenesis and plant regeneration from the basal part
of leaf explant in in vitro grown gladiolus (cv. Topaz). Bar is 2mm.
Atcalli and somatic embryos (arrows).

B:calli and adventitious buds (arrow).

C:plants regeneration from somatic embryos.

D:plants regeneration from adventitious buds.
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Table 1. Effects of plant growth regulators on callus formation and

shoot regeneration from the basal parts of leaf explants in 7in

vitro grown gladiolus (cv. Topaz).

NAA  BAP No. of % of callus % of shoot Type®’ of
(mg/1) explants  formation regeneration morphogenesis
0 0 42 0 0
0 1 39 0 0
5 0 30 100 16.7 S.E
5 1 30 73.3 10. 0 A.B.and S.E.

V'S, E. isomatic embryo, A.B.:adventitious bud. The explants were cultured
on MS medium containing plant growth regulators in the dark at 25°C and
both values were evaluated 60 days after culturing.

ESTRELIEGS, ATMESRR Sng ¢ NAAGRD
KLU bmg, £ NAAL 1ng/ £ BAPEMKX DS
Y bt Stefaniak (1994) 2384 U 2 B
DER DO OAEREERE, AR THE L AER
BB/FRCl, G0R, BB SRS O TEELE
TAHIEFTENLOY, NAAZHIRTH W 28R,
Stefaniak (1994) O & I1ZE—-H L1,

77, Stefaniak (1994) OMETHEN » 5D ARE
2T T, REFERERD ShTwiin, hic
ML, APFRICBVWT5ng, £ NAAE 1ng/ £ BAP
TN T i3 U CHEDEITHAR D © OAFETTE AR
Shfc,

Matuoka*Hinata (1979) 3+ 2 A MWV TNAA, BA
POMEE LEEIC LD RER £ 2 I RNEF MBS
NBTEEAREL TS, DD, 1.6~16mg/ £ NA
ADBURIRINKX TR AEMRMSEE S hic Dt L T,
0~0.016mg,” ¢ NAAX0~2.25mg,/ ¢ BAPFMX T

REFMEHR SN, FPFRICBVTLEREDONAA
ABICEIL 725.0mg,/ £ NAARIIX T & 0 2h5KH
EAERSEER S Nc0i L, NAAEBAPOILEFL
7:5.0mg,/ £ NAA& 1.0mg,” £ BAPHEMKX 2 TAE
FEMA & N, MatuokasHinata (1979) O#i4 &8
PULIFERTH - 1,

X8 2. BEEEHOENODAINRABLURERERIC
RIFTEORBMNOEE

v ATZRER L e m Bl 45 10.0%, tPuEtAs 53.3%,
R A$100.0% & 180, ATERFZERER L S tm 8 A3 0%,
cROERAS 10.0%, EEAS 16796 £ 78 - tos LI OFER
PO, ANABIONERERE bIcEOREZH V7
KrosWEBESGE o (R2),

73V T ADAEREE ROV 2 OMELS S
(Kamo© 1990, KimeKang 1992, Remotti® 1995,
Stefaniak 1994, Tomotsune® 1994), L 2L, #hhi

Table 2. Effects of 1eaf parts excised from in vitro gladiolus plants
(cv. Topaz) on callus formation and somatic embryogenesis

parts of leaf No. of % of callus % of somatic
explants formation embryogenesis
Top 30 10.0 0.0
Middle 30 53.3 10.0
Base 30 100. 0 16.7

The explants were cultured on MS medium containing 5mg/1 NAA in the
dark at 25°C. The values were evaluated 60 days after culturing.

i 86 —
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RICHEEEY o =5 4% B Wi O i Stefaniak
(1994) #3Th -1, CORT, WEMYOE

Table 4. Effects of BAP concentration on somatic

embryogenesis on the callus induced at the

basal part of leaf expalnts of in vitro grown
ORI KRR & O AQERIER O HE s T sladiolus (cv. Topaz).
Uh UATFSE T ld, FEDIERHR T T <,
. 0 e e b BAP No. of % of somatic
S 51210096 S EHTR S - A RPRAMIS (mg/1) explants embryogenesis
D5 ATERIEZRNRRD 6Nt
0 20 60.0
0.1 22 81.8
B3, AEREAEFORBICKITTBAPD 1.0 20 750
2

The calli
BAP in the 16h/day light at
evaluated 60 days after culturing.

AVA BICER S IR ERSFEEMmE L, 5
RUBEPIAETZR U el &3, BAPBAIMX T
85.9% TH-T-DIZH L, 0.1mg £ BAPEINK
TI1386.0%, 1.0mg/ £ BAPHRIMKX TIZ33.3% &7,
BAPHEZRNMIX %7213 0.1ng,/ £ BAPHRIIX A E 5 - 12,
FBERORE, 0.1ng £ BAPRIMKIZATEIENER
Loy, FMRLBFCROIEATHREERL, WYkE
BELL (83, M2-0, COR»S, REK®S
AN E G HBHES ThELEL o0,

— 7, AREH AR R TR E Y E RN © MSRE R~
ORI L D EEM M L, TO®RIB L CHiAZ R
ALt (M2 -D)

were cultured on MS medium containing
25°C. The values were

DI ofERD 5, BEREIKEZE0H O S e ARERDIE
EhTwEWA L ZICBWTS, 0.1ng” £ BAPZRK
MU e MSEEHIANREEE T2 & ST & » THRWITR
EMPTEREINE EPIHLMETE T,

5. EREYHOEOEBEENS DA IIELIUR
ERERORERER
ek 3 R IRV b AV ATERERS 52.2% L1 E TR

W d -1, Fhe, NEREEAVAEL po=-X

Table 3. Effects of BAP concentration on the growth of ThINT = MENTN L0, 43.5%7C
shoots and roots from somatic embryos on the Hotehs, N—=VrAF 4 130.0%
call‘us 1'nduced at the basal part of leaf explants CH ot (5)e COESIT, HARTE
of in vitro grown gladiolus (cv. Topaz).

it Z R R D b o0, KNiE
BAP No. of % of germinated WIS I i SRR B A X o Fo,
(mg/1) explants somatic embryos .
Stefaniak (1994) (FEETEEIE &
0 71 85.9 hTwigw 4 SO CRERER
0.1 50 86.0 .
’ e LR, mERERED Z
Lo 54 53 1 Bad Lok, REHEEROH BT

EEBHTWE, KR TE, #HELL

The somatic embrvos were cultured on MS medium containing

BocEEoFRRE it ®EL 3

BAP in the 16h/day light at 25°C. The values were evaluated

60 days after culturing.

EB4. HIVANDDORERFEKICKITTBAPDEE
BRACL 7o v 20 5 O AREMRIE R EBAPHERINX
TI1360.0%TdH >t L, 0.1ng/ ¢ BAPHIIXT
13 81.8%, 1.0mg/ ¢ BAPHEMKX TR 75.0% &b,
0.1mg/ ¢ BAPHRMKXAE b &SP »7 (F4d),

Chox—20 (R EE),
(] - Bk,

‘R
N—TY 2 AT 4
() Bkt 2RV, ThoD 3 @iEicksnwTd,
Stefaniak (1994) &[EbRicRMERIERDH 5 & 2R
THIBRAE I, oDl thb, TORFERI7I VA
ZIEAAHLTW B EEZ SN D,

PbotER» 5, 7594 5 2 MEYOER 50

5___7
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REREREF RIS 2 K%
UG &1, HAERDHE
VEhi, SBRIOEEZREHV
T, 7'59% 5 ADOEHEEEPI
HIsUC X 2 MR B X UK
BHEL SICGHT 5 FETH 5,

51 A X

Table 5. Varietal differences on the callus formation and
somatic embryogenesis ability from the basal parts of
leaf explant of in vitro grown gladiolus.

Cultivar No. of % of callus % of somatic
explants formation embryogenesis
Topaz 20 80. 0 25.0
Traveler 23 52.2 43.5
Her-Majesty 23 56. 5 0

The explants were cultured on MS medium containing 5mg/1 NAA
in the dark at 25°C. The values were evaluated 60 days after
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Somatic Embryogenesis, Organogenesis and Plant

Regeneration from Leaf of in vitro grown gladious

Masakazu Kasumi, Yasumasa Takatsu, Hidehiko

Tomotsune and Fumio Sakuma

Summary

The highest frequency of callus formation and somatic embryogenesis were obtained on
MS medium supplmented with 5mg,” £ NAA from the basal parts of leaf in in vitro grown
gladiolus. Adventitious shoots were regenerated on MS medium containing 5mg/” ¢ NAA and
Img,/ £ BAP using same explants of in vitro grown Gladiolus. Development of somatic embryos
in subcultured callus were observed on MS medium without plant growth regulator or MS
medium containing 0.1mg” ¢ BAP at the highest rate. Somatic embryos or adventitious shoots
induced were easily grown to plantlets on the MS medium with or without 0.1mg £ BAP.
Although varietal differences in callus formation ability were not observed, a significant
differences were observed in somatic embryogenesis; that in cv.Topaz and Traveler had high
and that in cv. Her-Majesty had no ability. In conclusion, we showed the culture condition of

somatic embryogenesis and organogenesis using the the leaf explant.

Key Words : gladiolus, somatic embryogenesis, organogenesis, naphthaleneacetic acid
(NAA), 6-benzylaminopurine (BAP)







KWBEND 7 S5 U4 5 213 LUicy A4 IV ZIRIZBE T 51498

& HRE R - B M AN ERY - WO ok

RPENO 75 U4 5 2R ET B9 4 V5

oY A VAR &

PLTVABREREL, 66 FRico W T ELISA #ic

OREEA B Lz, 11N 9 T3
Z & D bean yellow

mosaic virus (BYMV) # X0 cucumber mosaic virus (CMV) OB T - 2. &

LITTRE O 25D

Lot ENIRIE Y A VA EEE L, W E OBIRICOWTHRE L,

FDEEE, BYMV ORBRALD2ED 86.1 %, CMV ORKYH 67.7 WO THRD SNz, WY
AN ZADRGTERERI 85 B TH -t TRDBESNIEE Y A L 2E BYMV B#2b 2

Wik CMV
NAEEBP LI T, &5

FbREansEE b, FBEYANVAOREHII X > THE

BB ORISR S

WEWHEED 5
[fE/54 5 2] FERIC-> W

Tid, WU ANVZORGHERIC k> T I SN AT REEAURIE S i,

F—0—F US43 X, Gladiolus X grandiflora, 74 VX, BYMV, CMV

I #

Tl

75 94 5 2 (Gladiolus X grandiflora) (%, KK
KB AEEEEOERGmEHTH D, FHCERIRARE
T@M%(NW)&%@M&@VL?%ﬁhfb%Q
Lin LIESE D A W 2RO FEAC K 0 HFES) « B DK
T U AL, B O L S STV A,
ENOT 5 Vx5 ACFHEET 594V ELTHE, &
A 551982 FEiT, CMV, BYMV, tabacco ringspot
virus (TRSV)
, x5
(CNSV) 2HiELTVwE, S IHEAL (1982) 34
O AL2ADS 5 BYMV SEESHKRY 4 V2 TH
b, @Lw%&%%thA<\hLTm5&LTM&
—4, BERNOEERBICBVWTESOEYA 7, BEEZE
W, {EFOMAVEFEOSFIF0 Y A v ZIERMIBIE X
MBS, T A LR EDEZIC VT IRABETS 2,
T TR O 5 VA 5 AFKZ
5 ADFEEY A VA TH L BYMV & CMV D JRGeR
BLRURBZRYAES ODITHEY A VA D5 - [FE

, tabacco mosaic virus (TMV) @ 4

T 1987 fE 1T & cycas necrotic stunt virus

BswWtT, s

o
-
Qv

W DR E ORI WTHA L 2,
I MERUAEE

1993 % 5 HICRAN 9 i o B35 138 (HEhm 4R,
]« Zilies, BT ELHT/NAD,  SEEFRIETNERA, [6] - TR,
FITLeRs, FOERAGES, & WETERS, IR-FAE)
MHUANZIERERELTWS V5 V4 5 AT 70 #k%
WL,
1. ELISAREICL D BYMV B8LUCMV O BERR

&

FAE LR T0OD 5 B 65 AL, AAREY)
g esio BYMV—N, CMV—0/ ELISA + v + %
HWTHEEIC L ORI Z 1T - 7o, ELISA ORI, 4
AL T o TIRIC< A 7a 7L -+ —
7= (MTP—32) ZHWVTHIEL T,

2. BEIAIVZORERVHEH & ORBIE

(1) #HHT1 IV Z2DH8E

BELBRRTOKD S 5o, B2 2HEERT
18 BRA B, BERYITH % Chenopodium quinoa B
£ U C.amaranticolor % H\ T HL—E B 53 B % 3 [

— 91_
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bEROBR L, FRE YA V2 ESEEL 12, & ouTF AR,
< AR OHEREY) Z O OEgIC L DT RERE AT,
R 70 B2 R T S BEME 3 BRIk L7

(2) HEYBE

IR UTo oA VA4S BERE 3 ¥k A Nicotiana clevelandii
F 7o id N.benthamiona TREMM L, 8H L EOK
TEREYNIC 0.2 % Na,SO: 258 0.1 MV v EREER (PB),
BEOH—FKF vy o 2RO THBER L, HEELE
REPDIE 23 ~ 28CITRRIE L7 H 5 ABEHN THRL L 88
SERII~ DR & O % ORE 0 g L 7,

(3) BERERZE

B L BERR A B L 7o Nglutinosa & 12 &
Vicia faba ‘B % &8 ORRPIEL, 25% 75 v
FTAUFE FEHTHETEL, 2% v v I AT VIRIBK
(pH7.0) T Direct Negative (DN) By & b g
L, Z@AETEIgE (IM1210) CTEIEZIT-» 1,

(4) DA RORES

FER LIk o S b, ObIRY AV RB EHS DY
(RIS 1975) ©, MRy A ov R dEE (koS
1983) ok b EnF RS I,

(5) M

BOEMBEOMBFEWREED 2, CMV—Y Bk
(Bt v & — BB b & v 53, BYMV 05l
[RGB R SR

BAPLMCT Bedic, FEEBECLDBLIA VR
TN =I5 VF 5 AKRF (W RS RS— BLU

‘Eton ) AR LCRUEEZT - o, HEE,
EH L 3Kk (No. 3, 14, 70) 2EFEFE LT, 0
ZN 5O ok LT oFEEIH L To
Bopbs X OCRAERE (No. 3 +No.70, No.14+No.70)
E LT, HEREL mHMIRIZRENTHED HERL 7223,
ERAR TR R T S -l £ DD MT
Jork s nLAcBRIR A I L € 5 °C T 60 B ATl E U TKER
FIWE L, SEMRORHICE W TS X O o
gL 1,

m # =%

1. ELISABEIZL S BYMV BLU CMV O RBEEFEH

i

HEFE IS S EREE L 72658k % ELISA B L e R,
86.1% 4 BYMV I E&H# L TWwa I &L,
BYMVIC X B7E 43N0 EREERICRE > T3
CEDBP ST 5o, CMV I3 67.7 % O TR &
n, BYMV I NELEREPLREL -, F
BYMV & CMV QREGEREEKD E85%TH »
(K1) —F, HIREZELAS O G Y 1 LV 2K
EX (RANAY7 S NTNY g s

Table1 Multiple infection (BYMV and CMV) detected by ELISA test in gladiolus

X 05E) BLUKHEEK

ELISA test

DREBUESH 50 g 2 W field No. of No.of  No.of | No.of No.of
CEK OV T ERB I & cultivar  samples  BYMV CMy BYMV-+CMV
BREAS - F. O b Y positive' positive positive
. Niihari 3 11 9 5 4
ANWZAWIOWTIRO0TR T H
o—2420.1%SDSERMN Tsuchiura 1 2 6 5 1 1
LT HTEERSELR Tsuchiura 2 2 4 4 y 9
WHRTEATT » 72 BURIZ 4°C
1BV, BT Minori 3 6 4 3 2
IROFHEEERE L T, Twama 25 38 34 33 29
6 RUERE
total 65 56(86.1)% 44(87.7) 38(58.5)
B LI 4 v R4 EERR
SHOEES & U4 Btk & " positive : 0D405,/0D630=0. 20

- ) ®) percentage
75YF5 A0RKME DM



KIBEN D 75 2 % 5 ZCFgE Licy 4 v 2RI 5 05

2. BETVAIVADOEES L UREE OREE

(1) 2EBOIA I RO
HEESEPORELLERN S 7 VA 5 25, HRER
SEREYNC B VTR 2R AR 3RO EifkNo. 3.,
No.14, No.70 & L /oo No. 3 3EHOREKE ¥ A
7, No.14 315 BRREHE, % 7:No.70 (33 5 1 BB
BESFAVERERET BT 5945 202N
AN, ThoDSERKD 5 BNo. 38X UNo. 141>
VTR, PINEhR3 &5 EEDv A v AaTh b &

DR XN,

(2) EYBERR

SEEHENG. 3 8 & UNo 14 1o W Tk 8 B 20 oW
WNCEEREL, T oI EG S CICREEBE L
(% 2)o MNEERE, + ZF e v ) FHEYIC SRR,
CMV & IZFERk O THEPHZ R > C LB S h &8 -
72o &I AT, No.3 i Nglutinose DEEIEICB VT
AFWBEE, FIETEYA ZERELE UL, Nold T
B EEORMSIEROATH - 7o, FRRICNo. 3id b~

Table 2 Host range of three virus isolates (No.3, 14and70) in test plants

host plants

No. 3 No. 14 No. 70
LY UL IL UL IL UL

Chenopodiaceae Chenopodium quinoa

C. amaranticolor

Spinacia oleracea
Beta vulgaris
Nicotiana glutinosa

N clevelandii
N rustica

Solanaceae

N tabacum Samson’

N benthamiana

Lycopersicon esculentum fukuju — CS

Petunia hybrida
Capsicum annoum

Cucurbitaceae Cucumis sativus akimidori’
Citrullus lanatus shimabeni’

Cucurbita maxima ebisu’

Leguminosae Vicia faba wasesoramame’

Vigna sinensis jyurokusasage’

NS® - NS - NS -
NS -

CS  M? CS

=z
=
w2
=

|

==X
1
|

=z
-
w2
==
ol
w1
==

V. sinensis kurodanesanjaku’ - -

Phaseolus vulgaris top crop’

P. vulgaris masterpiese’ - M
P. vulgaris honkintoki’ - M
P. vulgaris dentergreen - - - - - M
Pisum sativum sanjunichi—kinu’ - M

P. sativum oosaya’
Glycine max norin NO.4’
Crotalaria sessiliflora
Trifolium ladigense
Astragalus sinicus
Aizoaceae Jetragonia expansa
Pedaliaceae
Compositae Zinnia elegans

Amaranthaceae Gomphrena globosa

Sesumum indicum kurogoma’

t
=

NS - cs -
NS - NS - - M

1]

2)

IL : inoculated leaf, UL : upper leaf
NS : necrotic spot, NRS :necrotic ring spot, CS:chlorotic spot,

M : mosaic, — :no symptoms
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FB LA R OERECEHTLCE A Uod, Nold
TREEERPRD SN lib o1, &
TR E &, HHE
Fed b, sao PERHIHLLEP -2 08, &
SicH - (Vigna sinensis), 4 v v < # (Phaseolus
vulgaris) WEGERLE» - &5, CMV %iE
% (o 1985) Th B LT i,

KiZ, No. 10> T bF 23 Moyt L <
HBERZIT-> 70 (k2) o ©O8RE, Nglutinosa ¥
LU ) BV RE R, s 2R A B
ARG L, Chk BYMV OfF F#b & & < —H L
720

(3) EEEHZE

SrEERENoO. 3 35 & U'No.14 A 35 L 72 N glutinosa
DR DN #ic £ 0 EEEE L& 05, BHERH
30nm OERK-FoZE s (®1) o £/, No.70
ZHFE L7z Vicla faba OBEFEETRE S 750 nm, 1§
F 13 nm@ O KL FRB o his (7 2)

2 (Zinnia elegans) & 5%

Spherical particles(30nm in a diameter)
were observed in crude sap of Nicotiana glutinosa
leaves inoculated with virus strain No.3 or No 14.

Figure 1

(4) B8 ARG FeiEHE
BAR ORL-FIEREZ R 9 4y Bk No. 3 & A3 & Lk 1c
K ONEBLL, 0.1M PBICHEM L CHEIREOLE & BlE
Lico ZTDFER, 261nm XU 242nmTZ N2 MK -
RNDIEZEIRL, Ave/ A BE T Aseo Assy DI
TNENL36BLU 147 TH»7, No.1dbNo. 3 & 13

200nm

Figure 2 Elongated particles(750nm in a length
and 13nm in a width) were observed in crude sap
of Vicia faba leaves inoculated with virus strain

No. 70.

BHEOBOUEEZ R L, Ane/ A BET AvsoAuso
DI ZENEN16l BEV 165 TH 70 —H, Ub
ROKE FHEEZE 1 No.70 TlE, 260nm$ & O 245 nm
TR « /NOBNE AR L, Ave Au BET Ao
S Ay DR ZNEFN 113 BLU 158 TH -7,

(6) IMiEAEe

KoY 402 & CMV - Y Bl £ 7k
BYMV — 0 $ulllid & FHV TR 7 v ZE i & o
E LT, ZOfH, No.3 B4 0UNo.14 13 CMV-Y iy
MG & ibe 2k L s (M3) o coc s

Figure 3

Antiserum against CMV =Y formed
precipitin line with No.3 and No 14 strains.

Y : antiserum against CMV =Y, A : No.3, B: No 14
C:CMV—Y type isolate




RIBBND 775 4 5 ZICF A Licw 4 v ZFRICBET 2 5%

»5No. 3, 14 3mERY 2 157 CMV TH 3 2 & iR
Bahi, No 7012 BYMV =0l & OIS IEAR D
SHEh - T,

6) 7394352 \DE LiEE

Fonfo A WRGEEE 775 V4 5 2Dk & DB
BEHOSHITERDIANZA T =T 5035 RITR
LERATT -7, ZORER, BURER TRIESOIEIRE
LTNo. 3 TIREWVEYA 7%, No.ld TRAFEALED
B A2, No.70 TRIARIL ¥ 1 7 2z hEnE L.
TEFIcB VT, Nold TOABADEREE LKL (M
4), £7:No.3 +No.T0 ORAEHE TR, EH0 K
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Fig. 1. A schematic presentation of leaf explants
of in vitro grown gladiolus used
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Fig. 2. Somatic embryogenesis, organogenesis and plant regeneration from the basal part
of leaf explant in in vitro grown gladiolus (cv. Topaz). Bar is 2mm.
Atcalli and somatic embryos (arrows).

B:calli and adventitious buds (arrow).

C:plants regeneration from somatic embryos.

D:plants regeneration from adventitious buds.
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Table 1. Effects of plant growth regulators on callus formation and

shoot regeneration from the basal parts of leaf explants in 7in

vitro grown gladiolus (cv. Topaz).

NAA  BAP No. of % of callus % of shoot Type®’ of
(mg/1) explants  formation regeneration morphogenesis
0 0 42 0 0
0 1 39 0 0
5 0 30 100 16.7 S.E
5 1 30 73.3 10. 0 A.B.and S.E.

V'S, E. isomatic embryo, A.B.:adventitious bud. The explants were cultured
on MS medium containing plant growth regulators in the dark at 25°C and
both values were evaluated 60 days after culturing.
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Table 2. Effects of 1eaf parts excised from in vitro gladiolus plants
(cv. Topaz) on callus formation and somatic embryogenesis

parts of leaf No. of % of callus % of somatic
explants formation embryogenesis
Top 30 10.0 0.0
Middle 30 53.3 10.0
Base 30 100. 0 16.7

The explants were cultured on MS medium containing 5mg/1 NAA in the
dark at 25°C. The values were evaluated 60 days after culturing.
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evaluated 60 days after culturing.
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Table 3. Effects of BAP concentration on the growth of ThINT = MENTN L0, 43.5%7C
shoots and roots from somatic embryos on the Hotehs, N—=VrAF 4 130.0%
call‘us 1'nduced at the basal part of leaf explants CH ot (5)e COESIT, HARTE
of in vitro grown gladiolus (cv. Topaz).

it Z R R D b o0, KNiE
BAP No. of % of germinated WIS I i SRR B A X o Fo,
(mg/1) explants somatic embryos .
Stefaniak (1994) (FEETEEIE &
0 71 85.9 hTwigw 4 SO CRERER
0.1 50 86.0 .
’ e LR, mERERED Z
Lo 54 53 1 Bad Lok, REHEEROH BT

EEBHTWE, KR TE, #HELL

The somatic embrvos were cultured on MS medium containing

BocEEoFRRE it ®EL 3

BAP in the 16h/day light at 25°C. The values were evaluated

60 days after culturing.

EB4. HIVANDDORERFEKICKITTBAPDEE
BRACL 7o v 20 5 O AREMRIE R EBAPHERINX
TI1360.0%TdH >t L, 0.1ng/ ¢ BAPHIIXT
13 81.8%, 1.0mg/ ¢ BAPHEMKX TR 75.0% &b,
0.1mg/ ¢ BAPHRMKXAE b &SP »7 (F4d),

Chox—20 (R EE),
(] - Bk,

‘R
N—TY 2 AT 4
() Bkt 2RV, ThoD 3 @iEicksnwTd,
Stefaniak (1994) &[EbRicRMERIERDH 5 & 2R
THIBRAE I, oDl thb, TORFERI7I VA
ZIEAAHLTW B EEZ SN D,

PbotER» 5, 7594 5 2 MEYOER 50

5___7




KPERERS € v 5 — LY TEpiimbiiss $25  (1998)

REREREF RIS 2 K%
UG &1, HAERDHE
VEhi, SBRIOEEZREHV
T, 7'59% 5 ADOEHEEEPI
HIsUC X 2 MR B X UK
BHEL SICGHT 5 FETH 5,

51 A X

Table 5. Varietal differences on the callus formation and
somatic embryogenesis ability from the basal parts of
leaf explant of in vitro grown gladiolus.

Cultivar No. of % of callus % of somatic
explants formation embryogenesis
Topaz 20 80. 0 25.0
Traveler 23 52.2 43.5
Her-Majesty 23 56. 5 0

The explants were cultured on MS medium containing 5mg/1 NAA
in the dark at 25°C. The values were evaluated 60 days after
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Somatic Embryogenesis, Organogenesis and Plant

Regeneration from Leaf of in vitro grown gladious

Masakazu Kasumi, Yasumasa Takatsu, Hidehiko

Tomotsune and Fumio Sakuma

Summary

The highest frequency of callus formation and somatic embryogenesis were obtained on
MS medium supplmented with 5mg,” £ NAA from the basal parts of leaf in in vitro grown
gladiolus. Adventitious shoots were regenerated on MS medium containing 5mg/” ¢ NAA and
Img,/ £ BAP using same explants of in vitro grown Gladiolus. Development of somatic embryos
in subcultured callus were observed on MS medium without plant growth regulator or MS
medium containing 0.1mg” ¢ BAP at the highest rate. Somatic embryos or adventitious shoots
induced were easily grown to plantlets on the MS medium with or without 0.1mg £ BAP.
Although varietal differences in callus formation ability were not observed, a significant
differences were observed in somatic embryogenesis; that in cv.Topaz and Traveler had high
and that in cv. Her-Majesty had no ability. In conclusion, we showed the culture condition of

somatic embryogenesis and organogenesis using the the leaf explant.

Key Words : gladiolus, somatic embryogenesis, organogenesis, naphthaleneacetic acid
(NAA), 6-benzylaminopurine (BAP)
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BYMV & CMV QREGEREEKD E85%TH »
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Table1 Multiple infection (BYMV and CMV) detected by ELISA test in gladiolus

X 05E) BLUKHEEK

ELISA test

DREBUESH 50 g 2 W field No. of No.of  No.of | No.of No.of
CEK OV T ERB I & cultivar  samples  BYMV CMy BYMV-+CMV
BREAS - F. O b Y positive' positive positive
. Niihari 3 11 9 5 4
ANWZAWIOWTIRO0TR T H
o—2420.1%SDSERMN Tsuchiura 1 2 6 5 1 1
LT HTEERSELR Tsuchiura 2 2 4 4 y 9
WHRTEATT » 72 BURIZ 4°C
1BV, BT Minori 3 6 4 3 2
IROFHEEERE L T, Twama 25 38 34 33 29
6 RUERE
total 65 56(86.1)% 44(87.7) 38(58.5)
B LI 4 v R4 EERR
SHOEES & U4 Btk & " positive : 0D405,/0D630=0. 20

- ) ®) percentage
75YF5 A0RKME DM
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AN, ThoDSERKD 5 BNo. 38X UNo. 141>
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DR XN,

(2) EYBERR
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AFWBEE, FIETEYA ZERELE UL, Nold T
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Table 2 Host range of three virus isolates (No.3, 14and70) in test plants

host plants

No. 3 No. 14 No. 70
LY UL IL UL IL UL

Chenopodiaceae Chenopodium quinoa

C. amaranticolor

Spinacia oleracea
Beta vulgaris
Nicotiana glutinosa

N clevelandii
N rustica

Solanaceae

N tabacum Samson’

N benthamiana

Lycopersicon esculentum fukuju — CS

Petunia hybrida
Capsicum annoum

Cucurbitaceae Cucumis sativus akimidori’
Citrullus lanatus shimabeni’

Cucurbita maxima ebisu’

Leguminosae Vicia faba wasesoramame’

Vigna sinensis jyurokusasage’

NS® - NS - NS -
NS -

CS  M? CS

=z
=
w2
=

|

==X
1
|

=z
-
w2
==
ol
w1
==

V. sinensis kurodanesanjaku’ - -

Phaseolus vulgaris top crop’

P. vulgaris masterpiese’ - M
P. vulgaris honkintoki’ - M
P. vulgaris dentergreen - - - - - M
Pisum sativum sanjunichi—kinu’ - M

P. sativum oosaya’
Glycine max norin NO.4’
Crotalaria sessiliflora
Trifolium ladigense
Astragalus sinicus
Aizoaceae Jetragonia expansa
Pedaliaceae
Compositae Zinnia elegans

Amaranthaceae Gomphrena globosa

Sesumum indicum kurogoma’

t
=

NS - cs -
NS - NS - - M

1]

2)

IL : inoculated leaf, UL : upper leaf
NS : necrotic spot, NRS :necrotic ring spot, CS:chlorotic spot,

M : mosaic, — :no symptoms
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720

(3) EEEHZE

SrEERENoO. 3 35 & U'No.14 A 35 L 72 N glutinosa
DR DN #ic £ 0 EEEE L& 05, BHERH
30nm OERK-FoZE s (®1) o £/, No.70
ZHFE L7z Vicla faba OBEFEETRE S 750 nm, 1§
F 13 nm@ O KL FRB o his (7 2)

2 (Zinnia elegans) & 5%

Spherical particles(30nm in a diameter)
were observed in crude sap of Nicotiana glutinosa
leaves inoculated with virus strain No.3 or No 14.

Figure 1

(4) B8 ARG FeiEHE
BAR ORL-FIEREZ R 9 4y Bk No. 3 & A3 & Lk 1c
K ONEBLL, 0.1M PBICHEM L CHEIREOLE & BlE
Lico ZTDFER, 261nm XU 242nmTZ N2 MK -
RNDIEZEIRL, Ave/ A BE T Aseo Assy DI
TNENL36BLU 147 TH»7, No.1dbNo. 3 & 13

200nm

Figure 2 Elongated particles(750nm in a length
and 13nm in a width) were observed in crude sap
of Vicia faba leaves inoculated with virus strain

No. 70.

BHEOBOUEEZ R L, Ane/ A BET AvsoAuso
DI ZENEN16l BEV 165 TH 70 —H, Ub
ROKE FHEEZE 1 No.70 TlE, 260nm$ & O 245 nm
TR « /NOBNE AR L, Ave Au BET Ao
S Ay DR ZNEFN 113 BLU 158 TH -7,

(6) IMiEAEe

KoY 402 & CMV - Y Bl £ 7k
BYMV — 0 $ulllid & FHV TR 7 v ZE i & o
E LT, ZOfH, No.3 B4 0UNo.14 13 CMV-Y iy
MG & ibe 2k L s (M3) o coc s

Figure 3

Antiserum against CMV =Y formed
precipitin line with No.3 and No 14 strains.

Y : antiserum against CMV =Y, A : No.3, B: No 14
C:CMV—Y type isolate
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Identification of Viruses Occurring on gladiolus
(Gladiolus X grandiflora) in IBARAKI Prefecture

Yasumasa Takatsu,Yasunori Tomita' and Shinya Tsuda

Plant Biotechnology Institute,Ibaraki Agriculture Center
Y Horticulral Institute,Ibaraki Agriculture Center
Iwama, Nishi-Ibaraki, 319-0292, JAPAN

Summary

Gladiolus (Gladiolus X grandiflora) is an ornamental plant which is vegetative
propagated and one of the popular cut flower. Although Ibaraki prefecture has the biggest
share (48 %) of gladiolus production in Japan, it has been suffered a severe economical
damage by virus diseases. The viruses occurring on gladiolus fields in Ibaraki were identified
as BYMV(bean yellow mosaic virus) ordinary strain and CMV(cucumber mosaic virus)
ordinary strain. BYMV and CMV were detected by ELISA test in gladiolus plants which
showed virus symptoms at 86.1 % and 67.7 % respectively. And a multiple infection of both
viruses was observed on 58 % of the gladiolus plants. Several different symptoms were
observed in the gladiolus production field as a leaf mosaic, a shade of leaf color or a flower
color breaking and so on. These symptoms might be caused by the kind of infected virus and
its infection style (single infection or co-infection). This was suggested by the results of single
infection or co-infection test using isolated BYMV and CMV,

key words : gladiolus, Gladiolus X grandiflora, virus, BYMV, CMV
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Figure 4 Comparison of original leaf symptoms and back inoculated leaf or flower symptoms
among three virus isolates(No. 3, No. 14 and No. 70).

No.3 A:original B:back inoculated leaf symptom C:back inoculated flower symptom

No.14 D:original E:back inoculated leaf symptom F:back inoculated flower symptom

No. 70 G:original H:back inoculated leaf symptom |:back inoculated flower symptom




RA ZXF (Physalis alkekengi L.) DEEEEFRIZL 5
FINTAEW AT IA4IVZADRREEZDOBGHE

FA R FOREHEERICE S Y4 VAERE RS L OWEKEER 7, 0.3 ~0.5m
DR ERZ01ng,/ 1 OXYy Y L7 F=r (BA) 2HRML7 MSEMTREEL
LA, mBELDVa—-rBEON, BoNya— 2 EYEEREYE
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FEERYICREABR S Y, Boo 2 ficoVW b4 2 EBHETERLVE
BEORRAERTIET Th 1o VILOEE, BRESAEBICLEZ A+ XFD /30
TFA 7 U4 NVADBEEZ OWIEENTETL S N,

F*—7— K : Physalis alkekengt, &7 XF, TMV, HEREE, JA4IXkE

I %

]

F A4 X F BT, Physalis alkekengt L. ik an
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B Lo da X+ OB, BEOLE &M « B
DESE NS, BEROMTEEZLSEIL TThiTW5,
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I MEEIUHE
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(Nicotiana glutinosa) VT o A W ZAREERTT - 10
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oo LDL, 20Xy a— b, HE, SRELT
O LIEEBREDOME L FMHIBE I N, $, HilE
BETHEL TV ABETIITNTORRTHITERD Y 2 —
BB EN D K DTSR o o, HIEEEAIEEHC 1T BA 28

Table 1. Effect of benzyl adenine(BA)on shoot tip culture of ground cherry (Physalis alkekengi L.)

BA(mg1) No. of meristem No. of Callus No. of Shoot Shooting rate(%) No. of Rooting
0.0 10 0 2 20 2
0.1 20 0 15 75 3
0.5 10 0 7 70 1
1.0 10 0 7 70 0

Table 2. Effect of benzyl adenine(BA)on shoot induction on stem node culture using original shoot of

ground cherry (Physalis alkekengi 1.)

BA(mg 1) No. stem node used No. of rooting Rooting rate(%) No. of adventitious shoot
0 2 2 100 0
0.1 24 21 88 20
0.5 18 7 39 27
1.0 12 5 42 6

— 100 —
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Table3. Virus assay in regenerated plants from meristem culture of ground cherry (Physalis alkekengi L.)

Plant origin

No. of tested plants

Symptom

- + + ++ +++

Regeneration plant 22
Virus infection plant 2

20 2

Test plant : Nicotiana glutinosa

— :no symptom, =x : slight symptom, + : little symptom, -++

symptom

5| R Lk
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Production and the propagation of virus free plants by shoot tip culture
and stem node culture in ground cherry (Physalis alkekengi L.)

Hidehiko Tomotsune

Plant Biotechnology Insutitute, IBARAKI Agriculture Center
Ago, Iwama, Nishi—ibaraki, Ibaraki 319—0292

Summary

Virus free plants showing no symptom of virus disease were obtained by shoot tip culture
in ground cherry (Physalis alkekengi L.). The most number of regenerated plants were grown
on the MS solid medinm (Murashige & Skoog, 1962) supple mented with 0.1 mg, 1 benzyle
adenine (BA). Regenerated shoots were transplanted on the MS medium withoutplant growth
regulator. Shoot growth the rooting were occurred on this medium. Stem nodes with a lateral
bud of the plants obtained were cultured on MS medium. Lateral bud of stem nodes easily
grew to shoot and root. The plansa obtained by stem node culture were acclimated in the soil
covered with plastic bag. Virus free of clutured plants were examined by inoculation method
to tabacco plants. Twenty of 22 plants did not show the disease symptom of virus in tobacco

leaf.
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Fig. 1 TMV infected plant (A) and free plant (B) of ground cherry
A : Plant multiplied in vegetative propagation
B : Regenerated plant from meristem culture

Fig. 2 Virus assay by inoculation of leaf extract to Nicotiana glutinosa
P : 50mM phosphate buffer was inoculated
S : Rough extract of regemerated plant was inoculated
C : Rough extract of TMV infected plant was inoculated
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