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Summary

Inhibitory action of pisatin, a phytoalexin from Pisum sativum L. was examined on spore
germination rate of the following fungi; Fusarium solani f. pisi pathogenic to Pisum sativum
L., and Cladosporium fulvum and Fusarium nivale f. graminicola non-pathogenic to the plant.
Spore germination of each of these fungi appeared eight hours after the inoculation into
the medium added with pisatin in the shaking culture. The spore germination rate of
the fungi, however, was reduced in the presence of pisatin, and it was more marked with
the non-pathogenic fungi to the pea plant than with the pathogenic one. The inhibitory
action of pisatin on the spore germination of B. cinerea, a polyxenic fungus to plants, was
intermediate between those in the pathogenic and the non-pathogenic fungi.

Pisatin in the medium was inactivated by the spores of F. solani f. pisi eight hours after
the spore inoculation and the amount of the inactivated pisatin was in proportion to the
spore concentration inoculated into the medium. The inactivation of pisatin was observed
simultaneously with the beginning of spore germination. Pisatin in the medium, on
the other hand, was not inactivated by the spores of the non-pathogenic fungi while it
was a little reduced by those of B. cinerea.
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Yy I A5 % D9 BRI E IR 2 1L phytoalexin Z4ME U, AEALY B & LITD T, pisa-
tin Tl TSR QW& LI skic, Christensen, Wit-Elshove 5!, Heath 5, medicarpin ¢l Hig-
gins 5%, Sakuma 5'®, phaseollin Tid Van den Heuvel ', Heath b itk - TEREN
MBI NTOS, EH LR L 5, HWFIHEEIK L 5 phytoalexin ORIE(LILDONT
i DEBRAEFTIE > T B, KEBRTIE pisatin OKF0H RN -F33 b 208 B X
BENLIRTIC L BRFAICONTHRFAER L TZLDOTH B,

TV FYOBFEES SCIESEEORTRIELCHT S pisatin OREFEREINSBEFICES
pisatin O FE{L

1. RBAE

1) =Y FvO#db O pisatin DFEE

PELDOFHESV MU TIT R - 7. $78bbh, #FHox v F v O DFEIC Fusarium solani f.
pisi Synd. et Han, OJ3TF-RMEREHER L, 25°C c24fl 0ok, CoieEw T, #Eik, -
ik (pisatin BHIK) £H72. T OWED S pisatin 2R —F AT L, BERHICIORA
= —7%lE LT, # pisatin DRGEEYERT. ChEZzFr7rva—ViKEPL, %
S ORI A & pisatin ZFERT B L L L, ThP pisatin 72 —EHEE UTHRL,
DT OERICH W, pisatin JHE O 309nm TOWLHEIZ 4.8 THY, T OBEERB KT
pisatin JEEDOHW2HTH - 7.

2) WRWERT-FIFICK S S pisatin OLERH

i BB R L LT v vy OB Fusarium solani {. pisi Synd. et Han., %5
W& LT~ b DD UHEE Cladosporium fulvum Cooke %% ¥ NLERE & Lz, RESA
BHEERERE R U T L N OSERTE, €45 v« 77 1 v Caapek kK
Fetr (€' 7 > 500ppm, 77 3 > 50,000ppm) (Tl X CHIEILIRMEE ALY, BEAT —¥ TS
B LU THM =R L.

ii. Pisatin JRINEFHT T ORT-IE I ERB B U7 100ml # 2 7 5 = 22 2.5ml @ pisa-
tin Tova - vEEEAN, BHETzFAoT v - kBB L%, B 0.6ml oxF AT
N3 — T pisatin L, cnme¢fy—%7¢ymmcmmkwme&,mﬁ®m¥
FERARINUT, BERE 20ml & Lt (mFAr70a— vl 3%). COROBETE
HER OWE MR LI NS TR E A L R4 D, 20048585 F ¢, 125, oO, 10018 @ 3 BEpf e s %
LB L. IO OIRTRMEE 25°C TR & 5 5538 L, Hstand b 4 B e 24 [
T, FREORFIFERIC 2 W0VT, Z2OBFRIFELE, WK & LT HIT 7 pisatin 5
(mFaT7ra— B 3 %) KT ORT- 53R & Wik L.

i, JaFicd % pisatin OFRFEARBR WL OMTHERR E 4 RBICRBRRK 2 TF &
5 HAREATIN, FHARIEEIT 1T 5 Kk O pisatin A TR L, ZOWRVEEL - pisatin
OAEMRE Ui, F0bb, SRS U iR Bl L TR LT, t5 0700 — ks
EWBRE U, Fihs — 70T pisatin O METE, REFTHIME — 512k LT,
BETFAT V3 — T U, fil & FEEC pisatin 258 Ui,

2. & £

D =Y Fy OFERP & CIEFEROMT- R 5 pisatin O E/ER

L AW F. solani f. pisi D4 F. solani {. pisi DI % Table 1 IR D |, pisatin §E
IRINEAHL T R 538 8 IR BT S 3 204 b, J83F 8 IE33% T d - 7-. Pisatin BT & A
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Table 1. Spore germination rate of Fusarium solani f. pisi in media with and without pisatin at
various hours after inoculation

e Medium Without - o :
\ “—____ pisatin With pisatin

~._ Spore )
“w_concentration

ﬁiounsaﬁc;\\\\\\\_ 95 25 50 100
inoculation T~
0 (hr) ' 0 0 0 0
4 0 0 0 0
8 33.0 15.8 ( 47.9)%% 13.0 ( 39.1) 13.4 ( 40.7)
12 84.4 84.1 ( 99.6) 83.2 ( 98.6) 86.9 (103 )
16 100 100 . (100 ) 100 (100 ) 100 (100 )
24 100 100 (100 ) 100 (100 ) 100 (100 )

* Spore concentration showed as spore number in one field under microscope ( x 200)
gcxminaticm rate in mcdium wnh plS’ltlll

*% [igures in purentlkscs”zﬁc shown by lbOx
I, BRI ENCI T DI A b v ic s, % O OFEE R T 18250 O 85 415.8%, 50O
15;{3.”13.0%, 10018 OB 13.4% T, ¥ plsatm IEAR MY O Z N X D AR, pisatin IT

B R A LN —F, | 'J'I'“Zf'"‘bclnl WWH A DFRFRBICH T D ERALN T, T,
COL)EHBREMERESIEN T THL ﬂf:i)’, ENL T ORI BRI & FEt LA

U, Wi ORNCE Y b s h - fo.

i, JEHEW C fulvum OE  C fulvum O¥EHHL Table 2 WiRti#b th b, COBE
%,MﬁSWdHC%%iAbﬂtﬁ AR RIS, &L, pisatin {ER ML
18. 7% e~ T, Mg TR TN O T IRIETL BRI D A (3.4~6.4%) ThH-T. %
t,é@”mmﬁwif@pmmnwmmmf@%“%dmwmmm@%nmm&f%ofhb,
pisatin 1€ X ABLEEA F. solani {. pisi D¥E LR Hbhi.

Table 2. Spore germination rate of Cladesporium fulvum in media with and without pisatin at

various hours after inoculation

i\\\M\Cd fum “ll thout With pisatin
“ — — pisatin
.  Spore
“._concentration
25% 25 50 100
Hours after -
inoculation \\\
0 (hr) 0 0 0 0
4 0 0 0 0
8 18.7 3.4 (18.2)%% 3.4 (18.2)%* 6.4 (34.2)
12 25.8 7.3 (28.3) 16.4 (63.6) 15.6 (60.5)
16 28.8 14.5 (50.3) 16.8 (58.3) 17.4 (60.4)
24 26.8 20.3 (75.8) 20.4 (76.1) 19.2 (71.6)

# Spore concentration showed as spore number in one field under microscope (% 200)
) ermination rate in medium with pisatin
#% Figures in parentheses are shown by 100 x B mas . . : T
Figures in parenthese own by , germination rate in medium without pisatin

2) JE-ic L B pisatin OAREL
L R F.solani f. pisi OB Pisatin JNEAICA E O ERT 20 A THE LB 4
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Fig. 1. Inactivation of pisatin by different concentration of spore of Fusarium solant {. pisi in
Czapek medium at various hours after inoculation.
A: Pisatin concentration in medium without spores
B, Cand D showed pisatin concentration in medium with spore whose number
was 25, 50 and 100 in one field under microscope by 200 magnification, respectively.

O O pisatin FAERRIICR Uicidd Fig. 1 ©d 5, ERSHMBRVWFholT
BT pisatin QD HIET Y, HRBEOKBL L CF QWY TH#SR, T2, ZORY
REMAFRELIEM L TR, 8324 S TR BT EEEI00M 04, b o pisatin 1313
EAERE LI, Fiz, pisatin O AUEE 5 O JTF OFIERIANE Gk SKME) &
—H L.

i JEHLEW C fubvum OBE KR OHENRT % pisatin BN T HEE U7 B4 O
O pisatin FHEZR Uicd O Fig. 2 TH 5. HHd o pisatin OBPROFROBFEETY,
e, DWINORERFECLIES AL S o7, 2OT LD, HHEEHTH S C fulvum <
1% pisatin OARTEIBRO P 72 EBLLNRD,



BFrf -« BRS¢ Pisatin ORI TRSCH T B (1 & EIATIC & B Pisatin 0L 71

1.0
PG
OB
e . C
"= +:D
50.8m
<
s:C‘fD
QO A
o & —R——% %
£50.6F
©Vo®
g’G
[
<
£.2
88041
i
0.2
! { ! { ]
4 8 12 16 24 (hr)
Time

Fig. 2. Inactivation of pisatin by different concentration of spores of Cladosporium fulvwn in
Czapek medium at various hours after inoculation.
A: Pisatin concentration in medium without spores
B, Cand D showed pisatin concentration in medium with spore whose number
was 25, 50 and 100 in one fielkd under microscope by 200 magnification, re-
spectively.

IV RYOBEEEFEFTEEEIUSIMEORTRIELKHT S pisatin CRBFRECNS
DIBFIC LB pisatin DASEL

L. EBRAE

TEEREFBICT Y Fy O%D»LEL T pisatin 2H 1, $HEIKE T Y F o OFER L
UT R & FARIC F. solani £. pisi %, JE%ER & UT Fusarium nivale {. graminicola Syn. et
Han. (4 % B BIERFE), ZIBHE & LT Botrytis cinerea Per. et Fri. (JREHLUHEE, £t
YR LA EERFNRAWTIIL - o, FIRE O, JBFHE S LU pisatin. OARGLH
B dra sl & AR LTI - T2

2. & S

1) BFsesewtd 3 pisatin O /R

BRI T R34 % plsatin QL EMEM L Table 3 WRTBY TH B, LIFALDE LAY
% 8 R ELIC J638 B34 b 7o A%, pisatin EBRMIX O ZHc~, =¥ Fy OHEETHS F
solani f. pisi MFEHFRIZL > L3R, THIWRWTEILEEE O B. cinerea TH - 7. Chick
LT, EHEWTH B F. nivale {. graminicola TH b » & FEFFRIZLL o7, 120HHIKIK
DT LB L, Fosolani f. pisi & B. cinerea ORFHRIZERMK OZ N EFER DL NIED - 1o b,
F. nivale {. graminicola OFEIFHRLMWRMIX OFFRD 28. 9B KT EILh 7o, TOREDL,
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Table 3. Spore germination rate of three pathogens in media with and without pisatin at various

hours after inoculation

S~ Pathogen . S
N . 8¢ Fusarium solani {. pisi

Boirytis cinerca

Fusarium nivale £. graminicola

. Medium

" Without With Without With Without With
Hours after ™. pisatin pisatin pisatin pisatin pisatin pisatin
inoculation
0 0 0 0 0 0 0
4 0 0 0 0 0 0
8 49.9 23.8 31.8 10.0 41.0 5.2
( 47.7)% (100) ( 31.4) (100) ( 12.7)
12 90.4 70.8 45.4 46.2 50.9 14.7
( 78.3) (100) (102) (100) ( 28.9)
16 100 100 46.8 51.6 70.6 33.6
(100 ) (100) (110 ) (100) ( 48.0)
24 100 100 63.2 63.2 100 40.7
(100 ) (100) (100 ) (100) ( 40.7)

* Figures in parentheses are shown by 100 x

WL ONETFFE IR F % pisatin QPR IXE <, RO Tic LT slb k.

2) Pisatin OFIRE T L BRI

g Fig. SWORTMlY THh B, HHEETH B I osolani £, pisi OWT-% pisatin JRMEIIC
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Fig. 3. Inactivation of pisatin by spores of Fusarium solani 1. pisi, Botrylis cinerea and Fusarium
nivale £. graminicola in Czapek medium at various hours after inoculation.

At Fusarium solani {. pisi,

B:  Boirytis cinerea,

C: Fusarium nivale f. graminicola
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EiAE U741, Hedttk 8 ~120 1 C pisatin 23R4 LAY, 7 0% 3 Kb DM E & BT
Wk U7, %70, COBE L RIFAIEE 5 OB IT56 35 BIE O & —35 L, ZhboZ ki
Wﬂ%@%%&ﬁﬁféot.ﬁm%%®BJMWmT%W%H~MMWTpGMnﬁﬁQ?%
B2, F.solani f. pisi DF NCHRTHRPLRIZRL ot & et UT, EB4EEO F o nivale f.
graminicola T pisatin O T 2 b I, FITALIEE 615 4 - /-

% =

AEBRCRES, = vy OFEBTH B F. solani . pisi LIEBEBETHE C fuloum, F.
nivale {. graminicola 3 X 'ZIBW T % B. cinerea DIATFF&31C %+ 5 pisatin DL LR 1T
DOTHEBETE - 7. ZORS, 2 OMEEMREFEMCTLTL >3 {HEbN, Th
KIRCTEIRERICA DI, F7o, FEECLROLNH, BREOP TS - & 3B ED
Nic. TDd& 5T phytoalexin 237 B O H I+ 2 LB M ICRIRINEGEREE2HF T3 C LT
DWTH, Cruickshank” 2w, HEH LY 2 XU OPRBFI L > THEI RTINS, iF
4, Harrower? J3 = v ¥ v O%4EW Ascochyta pisi O, SBEEORILLE 2501 — = (R-1,
R-2) 12T, % OIFHRIFICHS 2 pisatin OFLEIERZ bl U7z E, wWEEORbL L —
2 (R-2) LOHEHFEOHB L -2 (R-1) OFIGRNILEEZZT 3 LARELTHEN, ¢
LD ICR—MADOERICH LTS phytoalexin DIEIICERBA L NS T & X% E—%EHEO
ME RIS O RAERK & 115 phytoalexin 7%, W O virulence & BHAMGICS B C L AERT
LDEEZLNS,

DEIWC, RERTHER U EEETIC L 5 pisatin OFRTELA BRI, 3% 8
Bl B 2 & pisatin OFRIEMAUEE D, CTHERTHIEWMIBOGHE & —5 Lz, F. solani {. pisi
TR Z O, WERNORA L & IREREES, 2 ORGELORE L RMET-EE & LAl
TdH o7, F7z, pisatin OARIEFREL F. solani {. pisi 1CH~<TH 395, LG B
cinerea THHWOLNT, T LT, IEHFEWTH B C. fulvum I X U8 F. nivale {. gramini-
cola TRATEE A LN -7z, DL S BHHRFEEIC L 5 pisatin OO, BIHLITDONTEH
HoUNsk, Fosolanif. pisi OWRIC L > THEDOLNB T &, 2L URF QM TG
RIFICATRELAE B C LB RES LT, AFERTITMRE e, —7, EFEHORT T
It pisatin ORERE A D NIED - 7ohs, & REELESIE De Wit-Elshove b 3 5548
Glomerella cingulata T2 WCTHEY LTWa, Zhicxt LT, Heath” & Higgins® |2 pisatin
L phaseollin 87 v 7 » 7 7 — OFE IR Stenphylium botryosum THHINB T EXRHLELT
WBN, TOEEY, FORIEAET V7 > v 7 7 — @ phytoalexin % % medicarpin %}
LTEDEBCEERBOT S, HIFERICL % phytoalexin OFFE(LICD W T pisatin LA T
%L DL D 555, Mansfield 57, vV 5 = # D wyerone acid #5 B. cinerea & 9 B. fabae iC
Lo T HRENS 7w, B.fabae 1T & BIFH DAY 4% B. cinerea DTN LD KE{ LB &
EE LT, T DX S IC phytoalexin #FEFHEIC L » TAHABL SN B T &SR S B OREZ
WRHY, GHMPTREZ OMBEEEATHAS, T, BEFH3F &L FFIC pisatin ORF{LAS
BEALERBFORFICLY, DIBOREAYBRTPOERINE LD EELLNS, De
Wit-Elshove %14 & 1% pisatin SMREEHR EBELTO S, CORHLYOMIT I LETH S,
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1% £

Pisatin M = v v OFEW F. solani f. pisi & IEFEW C. fulvum, F. nivale {. grami-
nicola B8+ 5 &, WFNOW S WM HIIFRELA b NS, pisatin JEHIHHD
KHANTRERMAON, TORTHHFEREFEMITHUNTR(MES N, TRITHL,
IR TR QPRI EE S O,

Erfurh @ pisatin ZHEW F. solani £ pisi OfETic L b, gk WM HD» LRGN, %
OFRELRRIBFBE A Uie., LESB-T, RELWEE 20 IRFRE0E T 5 &
—3 U, et LT, desEl C fulvum, F. nivale £. graminicola "4 pisatin OXRiE{Lid
I b N3, B.cinerea TREBWARIEFELAADL T,
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