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ABSTRACT

Tolerance against mercuric chloride in mutants of Pyricularic

oryzae Cavara

induced by ultraviolet(UV) irradiation has been Iinvestigated. The tolerant isolates

obtained using ultraviolet(UV) irradiation were maintained a high level of tolerance

even after 15 times transfer to the chemical free media. Each isolate of mutants
UM-1, UM-2, and UM-3 on the successive monoconidial cultures has genctically
homogeneous for tolerance. The tolerant isolates sporulated less and showed a hig-

her percentage of germination
parental isolate.

of conidia on media without the chemical than the
The toxins released from the parental and the tolerant isolates

have been identified as piricularin and e-picolinic acid by paper-chromatography.

The tolerant isolates produced more piricularin and

its virulence on seedlings of

rice varieties were higher than the parental isolates. Both piricularin production

and virulance on rice were highest in the UM-2 isolzte.
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Table 1. Procedure for Isolation of Crude Toxins

The Culture liquid of the Blast Mould.*

(acidified with acetic acid; pH 3.5)

Activated charcoal(29%)

|
Filtrate

Charcoal

Charcoal
——| Elution with ammonia-methanol(pH 7. 8}»
Methanol solution
Flash-evaporation
Rich water

(acidified with acetic acid : pH 3. 8)

Pb-acetate

Precipitate

Filtrate
(alkalized with NH,0H : pH 8. 0)

Ph-subacetate

Filtrate

Precipitate

| Decomposition with H,S

Pbs

Ether solution

*Period of incubation : 20 days.

B RRel e e e
300ppmel A 7} BURE viERlo bl
smm EEC.T BT KD A%l

mz oA WA mESE ¥ F gtk
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Table 2. Tolerance of parental isolate(T-2+)
of Pyricularia oryzae on potato-dextrose
agar(P.D.A.) containing various concent-
rations of mercuric chloride

HeCl,(ppm) 40 80 120 160 200 220 260 300 340

Colony(mm) 33 35 34 28 21 15 12 7

42 004 FRAEERe] 9114l A BERFIER ke 7}
=0 5% EFEGES Al A% £FE)E et

%

Filtrate

(alkalized with NaHCO, : pH 7. 5)

Ether extraction

Water Solution

(acidified with acetic acid : pH 4.8)
Ether extraction

Crude Toxins

Temperature : 28°C

Aol A7l B A= sectorrk HEI A=k
(147154 BEske) 400ppme) HFE 55T SHE
Lol ER Smme] 22 get Bl THHE %%
g BR FRE KEE e 3B#%ks Ultraviolet
Mutant-1 (UM-1), Ultraviolet Mutant-2 (UM-2),
Ultraviolet Mutant-3(UM-3)= £¢% &&sld 2 -
& HET FEie Table 33 7o)

3R 300ppmell 4 HfRe] SE&e] imkis v UM~
12 700ppm, UM-2%& 1,300ppm, UM-3% 900ppma}-
A e chebd ek

BEHE Ao kg 934 FETd 44 e
Az, UM-1& Fzte] RAGEE w® Fabd 7} o] 27
= gigsletrl A Bkl wAld A SRS R
el ik, UM-2% 3] 42 RESL w0 3
= polo mAE o ZHE Fe] FASRA A

L.
=
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Table 3. A comparison of growth by paren-
tal(T-2+) and ultraviolet-induced tolerant
(UM-1, UM-2, UM-3) isolates of Pyri-
cularia oryzae on potato-dextrose agar con-
taining various concentrations of mercuric

chloride
S rental UM UM UM-s
PN
(ppm) ™
200 16 30 37 35
300 - 25 40 26
400 — 21 52 29
500 — 23 25 23
600 — 18 22 21
700 - 14 21 19
800 — — 16 15
500 - - 18 14
1,000 — - 15 -
1,200 — - 14 -
1,300 - — 11 -
THERER| 45it

BFEE(T—2v) 5 EEHROUM—1, UM-2, UM—
Y SERFEFESEE JEsls] $dd & EHkE
7HM #53%ete] B phosphate-buffersaz (pH 6. 1)
£ omld FolA SERTFHE S 55 2% water
agar BEEE(ERE 2008, 55 1,000ml) kel 0, 1ml
o #H—siA Bgkehe] 24BBR] Fo BWEFY SEBTY
BE FAEead .

Table 4o} el wlo} Zo] Skl FoigEzse UM-
28k UM-37+ ®]%3tglm, UM-12 b4 o]zl
e UM-2 g8 UM-34] vlsle 10%7% = wrabel.

ISR 4 MEHES P.DA S5 bl A 78E 5
Feuk % 2 plated] WEW phosphate-bufferseys (pH
6.1 9mld  Fold S4HgFE R} hemacyto-
meter 2.4 SERTFY BE 545kt

‘Table 5¢f) 4 3= ulg} z+0) UM-280 UM-3= &
ZE gt UM-12 S&EpTe BRI k2 5
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Table 4. A comparison of the percentage
germination of conidia bhetween parental
(T-2*") and ultraviolet-induced tolerant
(UM-1, UM-2, UM-3) isolates of Pyricula-
rig pryzae ©n water agar

parental

—?Solate (T__.in) TUM-1 UM-2 TUM-~3
Percentage
germination 76 80 87 87
of conidia
(%)%

*Percentages were determined by examining 100
conidia from each of five plates after 24hr.

kel WA A delel. g BEkE UM-2 =
UM-3R = S4&5Fe BREo| =gkl

Table 5. A comparision of sporulation rate
of conidia between parental and ultravio-
let-induced tolerant isolates of Pyricularia
oryzae on porato-dextrose agar

Tsolate  parental UM-1 UM-2  UM-3
Numbers of
conlidia per  2.0X10° 0.3x10° 1.5X10° 1.4%10°
1ml*

*Mean of five replicates from four seperate ex-
periments.

Piricularine| &gk

BEHk, UM-1, UM-2 g UM-39] B%S £4 o
3te{ paper chromatographe piricularing} a-picoli-
nic acid®] #FEE F9lsbel v (Table 6).

& WHEL Rilrate of flow)sl 0.9%) =4 pur-
ple blues] BWERMES] vhehilA piricularing FEzEst
Ax, REZF 0.67 %04 reddish browns BRENE
o] el e 24 a-picolinic acide] D meiga &
gl et

BERS WERE(UM-1, UM-2 9 UM-3)9 pi-
ricularin &RE-L cupihe &4 Hisia ).

REWe Aspergillus nigerd 29
BEL AN THR 2%

o},

Glucose-czapek

shod BRE 8BTS MY

3wl ok 7] & 2% Glucose-czapek =38 (ER 1.59% ~
2% )E TR 20ml X3 RRESEks Do
2% Glucose-czapckisis z R 0.8% ~1.0% &
FH softBIgHEE HAshE v

THIH) $52Est Aspergillus wiger HTE RO}
10°E24/mle zAsted 419 AR eke] BiEsT
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Table s. Paper-chromatography of piricularin and a-picolinic acid

___Isolate "
U parental(T-2*) UM~1 UM—2 UM—3
. Toxin . T
~— piricu-  g-picolinic  piricu- a-picolinic piricu- a-picoilnic piricu- e-picolinic
_ Reaction™ Jarin acid larin acid larin acid larin acid
R.F. (rate
of flow) 0-89 0-58 0. 88 0.59 0.90 0.58 0. 91 0. 61
29% alcohol urple- reddish le- i - reddish - i
sélution purp. s purple reddish purple reddis purple reddish
of Fecl, blue brown hlue brown blue brown blue brown

H—at BmEd §, EE smm, o] 7~8mme] 4§
T g 2 okl &4£Y crude toxing (.1mlH
dglor I 37°Ce A 24BeRE. B2lsle] RS =8
s R =4 sty ot

Table 7e]4 2z ufs} zro] UM-27} 23~25mme
A FER; b =24 WbEbtz UM-3& 19~21mm,
UM-1¢2 12~14mm, BE#R(T-2t)%2 10~12mm 2 4
BRIEREZY Zb- 2beokel. fHiE#Y] Efe] 253 piri-
cularing Fpiie] ¥2-L ekalmz UM-271 %
-2 piricularin-% fEgrh= o] sl

Tab;e 7. Diameter of inhibited area of 4sper-
gillus niger on glucose-czapek agar cau-
sed by crude toxins from parental and
tolerant isolates of Pyricularia oryzae

Isolate parental

(T-2+%) UM-1 UM-z2 UM-3
Inhibited
area 10~12  12~14  23~25 19~21
(mm)

E’H’:E} ikl BEK

DERt BENREY HEES B B=Ead- da)
17 8 @GS 2kl 4 B e o)

& THY SERTE Y 105 4£RF/m) L 35~
AL 1108 8 RS Qe s zslex
£ f2 3 humidity chambere] 24858 =gt & &
Aol A Asisted 7H F 94 st o} (Table 8).

Table 8ol 4 x whst zbo] UM-2¢1 #la] 117] &
B 2R BEEes et BEES UM-27} 4
Euh UM-3) Aa) 4% Te-tap gho] spEEE ko]
Pz v A 104 e EFEEel gt UM-12 Te-
tap 3! Tadukane] sEFRRSME-S ngm vl A 97
iRl BFHolgdoh TUEE BHESS SRk
o AT WREE ARI REHY E4E UM-2>
UM-3> UM-1> BH# (T-2*7) o] 9 o

Table 8 Pathogenic reactions of 11 different
rice varieties to parental(T-z*) and
mercuric chloride tolerant(UM-1, UM-2,
UM-3) . isolates of Pyricularia oryzae in
the green house

Reaction of
isolate* -

Iz%r_“:‘;ﬁgﬂ UM-1 UM-2 UM-3
Variety

Te-tap R M S M
Tadukan M M S S
Tongil S ) 1) S
Jinhsung S S S s
Usen 3 S g 5.
Chokoto S S 3 3
Yakeiko S S ) &
Kanto 51 S ) 5 5
Norin 20 3 S 8 )
Norin 22 3. 5 3 3
Ginga S 3 3 S

*R —resistant” M=moderately siusceptible
S=susceptible

i

-
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R s £ 284 ddd. mERSL &
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£ UM-2(1.5x%10%/ml) =& UM-3(1.4x10°/ml)yxch
HA e 0.3x10%ml el geh. SERTY BIER A
TUM-1(80%)2 UM-2(87%), UM-3(87%)rxc} %4
o} gohd gl SEHK(T-2), UM-2, 3 UM-
sRe o =2 SAemTFY B FFeA vk

WAL nal ERERE SRk R Zekoh ol&F
o] UM-10.2 whu]gko} m-u-:rm} ST HERE
I oyl GRS 277 Sudch

UM-22 UM-3%& /Hi A =5k S 7HA )
z)2}e] JHRE, piricularing] A& W BEESS 2
W A%k race= eSS o= EAES

O] dsr EES S wot, BRSNS
2 OBsRe] oiak Mftke) Hinwl H & 2wl HAREL
A Tithe] BiEE WEEE Wﬁ:o& ek

RS BREENA o) 72 BRIEe] Bl
Mol FebdohE, EmEfe s I MEA E
HY Zolel. 23 zz BHEEC A4 BAHLE
fitieol FEiks ol /e #) 7 (mechanism), ¥ o wld &
TE R o gL AlSd o Wl ok & Aok

slewl A-e g, race [Ul9) EET 4

piricularin

raceyd 5

th- 0

B =

s o BEq] = R667-93)9 IRl 4 HiH
i BERTE (T—2* race) 2 {Ffsle] SEABEN=
FERE I A Eimk(mercuric chloride)s] &k
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2 potato-dextrose agariraEdiels STl
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