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   During  the infection process of  blast fungus, RJ,rieularia es:yzae,  ¢ hlobenthiazone  (S-
1901), 4-chloro-3-methyl-2(3H)-benzothiazolone, inhibited most  effectively  the appearance

of  infectien pegs  from the appressoria  at  cencentrations  higher than  IO paM. Melanization  of

the appressoria  was  also  inhibited by  the fungicide at  the same  concentrations.  The  rates  of

this inhibition at  respective  test  concentrations  closely  correlated  with  these  of  inhibition of

appearance  of  infection pegs  from  the appressoria  and  to those  of  centrol  of disease develop-

ment.  On  the  other  hand,  when  the chemical  application  was  conducted  later than  10hr

after  the  inoculation or  the inoculation was  made  with  injury (punch inoculation), the fungi-

cide  showed  no  erncacy  in controlling  rice  blast even  at  a  concentration  as  high as  2500 paM.
These  observations  indicate that  the protective activity  of  chlobenthiazone  against  rice

blast can  be attributed  to the inhibition oi  appearance  of  infection pegs  possibly  in con-

sequence  of the inhibition of  melanlzation  of  appressoria.

             INTRODUCTION

  Chlobenthiazone (S-1901), 4-chloro-3-methyl-
2(3H)-benzothiazolone, is a  new  fungicide for

the centrol  of rice blast caused  by  Pyricularia

ot}ixae.t)  Disease control  can  be accomplished
by  foliar or  submerged  application.2)  When
the foliar application  was  made  before the

inoculation, chlobenthiazone  showed  a protec-
tive activity  at  concentrations  higher than  1,5

pag/ml and  completely  controlled  the disease
at  concentrations  higher than 6.2pagtml.2'
However, when  the application  was  conducted

16hr  after  the inoculation, no  effectiveness

was  obtained  even  at  a  concentratioh  of 500

pag/ml.2) Such  a  large difference in the effec-

tiveness between preventive and  curative  ap-

plication of  chlobenthiazone  suggests  that  the

compound  selectively  interferes with  an  early

stage  during the  infection process of P. oicyzae.

*  Mechanism  of  Rice

 thiazone CPart 2)Blast

 Control  of  Chloben-

  Chlobenthiazone' inhibits normal  melaniza-

tion of  blast fungus at  lower concentrations  as

compared  with  those inhibiting rnycelial  growth
in vitro.3)  Melanization in the culture  is

extremely  sensitive  to the fungicide and  in-

hibited at  a  concentration  as  low as  O.1 paM.S)
Furthermore, when  several  analogues  of  benzo-

thiazolone were  compared,  it was  recognized

that  there was  a  good  correlation  between the

protective activities  of rice  biast control  and

the capabfities  to inhibit mycelial  melanization

of  P. oi:yzae  on  a  nutrient  agar.`,S) The  purpose
of  this research  is to elucidate  the effects  of

chlobenthiazone  during the process of  infection

of  P. oiyzae  and  to understand  how  the  inhibi-

tion of  melanization  relates  to the  process
interrupted by  chlobenthiazone,

       MATERIALS  AND  METHODS

1. F"ngicide

  A  10%  emulsifiahle  concentrate  of  chlo-

benthiazone  was  empleyed  throughout  the
    .expenrnents.
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2. Determination ofProteotive Activity

  The  potted rice  seedlings  (Oryxa sativa  L,,
var.  Kinki No.  33) of  the 2.8th leaf stage  were

inoculated with  P. onyyzae  (Ken 60-19) by
spraying  a  spore  suspension  containing  10e
spores/ml.  The  inoculated plants were  placed
in an  air-conditioned  room  maintained  at  280C
under  a  relative  humidity  of  more  than  95%

(described as  the incubation room  in the fol-
lowing). After an  appropriate  incubation

period, these inoculated plants were  sprayed

with the fungicide suspension  at  a  concentra-

tion of  2500 paM, and  then  returned  to the

incubation room,  Disease severity  was  deter-
mined  by  the percentage  of  infected leaf area

after  4 days incubation.

  The  infection process of  the fungus  at  respec-

tive application  times  of  the fungicide was

observed  under  an  optical  microscope after

fixation with  carnoy  solution  (ethanol : chlero-

form:acetic  acid,  6:3:1, v/v).

3. 0bserwatlon of the Efacts on  the Iwfection
   Process

  The  potted barley seedlings  (Hordeum ziuigare
L,, var.  Kanto  No.  6) ef  the two  Ieaf stage

were  used  to determine the effects  of  chlo-

benthiazone on  the infection process of P.
oryxae,

  The  fungicide suspensions  were  sprayed  on

the plants. After air-drying,  the plants were

inoculated with  the spore  suspension  contain-

ing 10a spores/ml  by  spraying,  and  then  the

plants were  placed in the incubation room.

After 4 days the leaves were  fixed with  carnoy

solution  for microscopic  observations.  A  micro-
scopical  study  was  made  on  spore  germination,
elongation  of  germ  tube, appressorial  forma-

tion, appresserial  melanization  and  formation
of  infection peg during the process of infectien

on  barley epidermis.  Formation of  infection

peg was  determined by  observation  of  de-

veloping  hyphae  emerging  from the  underside

of  appressorium  or  by carefully  focusing down
to a  plane below the appressorium.

4. PunchJnoculation

  The  potted rice  plants at  the four leaf stage
were  treated with  the fungicide suspensions,

Inoculation of  the  pathogen was  carried  out  by

placing a  drop!et of  the spore  suspension  con-

n  4 
-"f
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taining 107 spores/ml  onto  the leaves with  or

without  injury by  using  a  punch  instrument,

and  then  those treated and  ineculated plants
were  put  in the incubation room  for 1 day  and

then transferred to a  greenhouse. Seven days
after  the inoculatien, disease severity  was

determined by  rating  the infected area.

                RESULTS

1. Efact qfAPPIication Time
  The  relation  between  the  time  of  treatment

after  the inoculation and  blast disease control
with  chlobenthiazone  was  shown  in Fig. 1.
Application of  the fungicide up  to 6hr  after

the inoculation was  highly effective  in control-

ling the  disease. Up  to  6 hr, most  of  the spores

accomplished  germination and  appressoria  with

a  full size  were  formed  on  the tips of  germ
tubes, But,  the appressoria  did not  have  a

characteristic  dark brown  color  and  fungal

penetration was  not  yet observed,  When  the

fungicide was  applied  8 hr after  the inoculation,
only  a  little control  of  the disease was  obtained.

At  this time,  a  few  of  the appressoria  had  a

dark brown  color  but the others  were  not  yet
melanized.  Penetration  of  infection pegs was

observed  only  from melanized  ones.  Number
of  melanized  appressoria  increased with  time,

and  penetration and  invasion into adjacent

epidermal  cells  were  found to occur  succes-

sively.

2. IofectionProcess

  Experiments were  made  to determine the
stage  most  sensitive  to chlQbenthiazone  during

boo･
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        Time Df treatment after  inoculation (hr)

Fig. 1 Relation  between  the time  of  treatment
after  inoculatien  and  blast disease control  of

chlobenthiazone.
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Fig. 2 The effect  of  chlebenthiazone  on  the  process of  infection ef  P. orl,sae  on  barlcy  leaf.

Arrows  indicate a  melanized  appressorium  (control. a)  and  unmelanized  one  (treated, b).

SP:  spore,  GT:  germ  tube. AP:  appressorium,  DH:develeping  hypha.

the infection process by  using  barley plants
which  have  the advantage  of  ease  of  ebserva-

tion. Formation of  infection pegs was  most

effectively  inhibited by  the fungicide and

affected  at  concentratiens  more  than  10foM.

Moreover, disease control  was  also  shown  at

the same  concentrations.  In addition,  melani-

zation  of  appressoria  was  inhibited at  con-

centrations  of  more  than  10 paM. The  ratio  of

number  of  melanized  appressoria  (see Fig. 2a)
to unmelanized  ones  <see Fig. 2b) depended
on  the treated coneentrations  of  the fungicide,

and  the rates  of  this inhibition closely  corre-

lated with  those ef  control  of  disease develop-
ment  and  with  those of  inhibition oi  appear-

ance  of  infection pegs from appressoria.  On

the other  hand,  conidial  germination, elonga-

tion of  germ  tubes and  appressorial  formation
were  hardly inhibited with  the exception  of

treatment at  the highest concentration  (Ta-
ble 1).

3. Punchlnoculation

  The  penetration of  blast fungus  into intact

host cel]s  requires  appressoria  and  is accom-

plished by  infection pegs, while  in injured host

/ NII-Electronic  
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Table  1Effects  of  chlobenthiazone  on  the infection process of  blast fungus.

Chloben-
thiazonea)
  (pmi)

Infectionprocessb)

 Conidial Elongation

gerrnination of  germ  tube
   (%) (%)

Appressoria]
 formation

   (%)Formatien

 of

infection peg
    (%)

50001OOO

 500

 1OO

  50

  10
  5

   1

  o

 2.396.287.391.293.595.289.692.493.3 1,293.586.087,690.388.786,389.690.5

Appressoriale)
 melanization

    COfG)

 o.22,68.64.76.73.68,75.73.232315371 o.
 o.
 o.
 o.

 o.

 7.38,43.39.

oooo65123

Diseasecontrol

 (%>

 o,

 o.

 o.
 o.

 L12.89.98.97,

ooo353313 1001001001OO9847

 o

 o

 o

a)
 Aqueous  suspensions  of  chlobenthiazone  were  sprayed  on  the leaves of  barley  at  60  rn11pot.

b)
 A  number  of germinated  conidia,  elongated  germ  tubes, appressoria  or  infection pegs  was

   divided  by  a  number  of  observed  conidia,  and  the percentage  was  calculated.
C)

 Appressorial  melanization  was  determined  visually,  and  the percentagc was  calculated  as

   follows; a  number  of melanized  appressoria  was  divided  by  a  number  of  observed  appressoria.

cells,  the  fungus  is able  to penetrate by single

hyphae  which  originates  from germ  tubes.
Tests were  made  by injuring host plant cells

to determine whether  chlobenthiazone  acts

specifically  on  appressoria.  As  shown  in Fig.
3, the protective effect  of  the fungtcide against
blast disease was  not  observed  even  at  a  con-

centration  of  2500paM by  inoculation with

injury (Fig. 3b), while  the fungicide controlled
the  disease at  concentrations  mere  than  20
pt･M when  the ineculation was  made  without

injur.s,T (Fig. 3a).

DISCUSSION

  Non-fungitoxic  blast protectants such.as

WL-28325  (2,2-dichloro-3,3-dimethylcyclo-
propalle carboxylic  acid),S>  probenazole (3-allyl-
oxy-l,2-benzisothiazole  1,1-dioxide),7) PCBA

(2,3,4,5,6-pentachlorobenzyl alcohol),8'  tetra-
chlorophthalide  {4,5,6,7-tetrachlorophthalide),"
tricyclazole [5-methyl-1,2,4-triazolo-(3,4-b)-
benzothiazole],'O' pyroquilon  [1,2,5,6-tetra-
hydropyrrolo-(3,2,1-i,1')quinelin-4-one]ii' and

pp-389 [4,5-dihydro-4-methyltetrazolo-(1,5-a>
quinazolin-5-ene],i2' which  do not  inhibit
major  metabolic  processes that are  essential  to
funga] growth,  are  classified  into two  groups.
The  first group includes the compounds,  PCBAI3)
tetrachlorophthalide,") tricyclazole,i5,i6' pyro-
quiloni5) and  pp-389,'5) which  are  known  to

Concentration
(XiM)2soe

5oo

loo

2e

IJntreated

(a) (b)

Fig,  3 The  effect  of  inoculation with  injury  on

thc  controlling  activities  of  blast diseasc of

chlobenthiazone.

(a) indicates the  inoculation without  injury  and

(b) indicates  the  inoclllation with  injury.



Pesticide Science Society of Japan

NII-Electronic Library Service

PesticideScience  Society  of  Japan

Journal of Pesticide Seienee 9 (4),November 1984 693

inhibit appearance  of  infection pegs from  ap-

pressoria without  the  suppression  of  other

processes. The  second  includes the compounds,

WL-28325t7) and  probenazole,'8-2') which  are

reported  to induce resistance  in the host plant
by  either  eliciting  fungitoxic cornponents  such

as  momilactons  A  and  B, cr-linolenic  acid,  13-

hydroxy-cis-9,trans-11,cis-15-octadecatnenoic
acid,  or  accentuating  several  enzyme  actiwties

such  as  peroxidase, phenylalanine ammoma

lyase and  catechol-o-methyltransferase,  con-

tributing to the formation  ef  lignoid barriers

around  the infection site.  Although the blast

fungus has  the ability  to penetrate into host

tissues in the presence of  the second  group of

compounds,  subsequent  spreading  of  the de-

veloping  hyphae to adjacent  epidermal  cells  is

halted.

  The  present investigation indicated that

chlobenthiazone  apparently  belongs to the

first group. The  appressoria  treated with  the

fungicide lost the ability  to  form infection pegs
for penetration into the cuticle  and  epiderrnal

cells  of the  host plant. Protective activity  of

the fungicide can  be attributed  to this effect.

This Was  supported  by the following observa-

tions; (a) chlobenthiazone  had  a  high protec-
tive activity  when  the  application  was  con-

ducted up  to 6hr  after  the inoculation, but

showed  little or  no  controlling  activity  by  the

application  at  8hr  or  later, (b) the fungicide
protected the intact plants but not  the injured

ones  frorn the infection of  P. oT:),zae.

  On  the  other  hand,  chlobenthiazone  m-

hibited norrnal  melanization  of  P. oryxae  at

lower concentrations  as  compared  with  those

inhibiting mycelial  growth, and  red-brown

pigments were  excreted  into the medium.

Melanization of  this  fungus was  extremely

sensitive  to the  fungicide and  inhibited at  a

concentration  as  low  as  O.1 foM.3) Furthermore,

based on  the observation  on  barley leaves, it

was  apparent  that  the rates  of  inhibition of

 appressorial  melanization  closely  correlated

 with  those of  the inhibition of  appearance  of

 infection pegs, from  the appressoria.  Good

 correlatien  was  also  obtained  between contrel

 of  disease development and  inhibition of  ap-

 pressorial melanization.  Microscopic  observa-

 tion indicated that  most  of  the appressoria

 reached  full size  until  8 hr after  the  inocula-

tion and  this was  followed by  appressorial

melanization.  The  incubation time, when  ap-

pressorial melanization  was  initiated, coincided

with  that when  the application  of  chloben-

thiazone became  ineffective after  the inocula-

tion. These observations  indicate that  chlo-

benthiazone acts  on  the appressorial  melaniza-

tion prior to the inhibition of appearance  of

infection pegs, and  the protective activity  of

the compound  against  blast disease can  be pos-
sibly  attributed  to the inhibition of appressorial

melanization.

  Similar observations  had  been  made  with

tricyclazole, pyroquilon  and  pp-389 on  Col-

letotrichum lindemuthianum,2!) and  with  tri-

cyclazole  and  pyroquilon on  P. oryzae.i5,iS)

Woloshuk  et nt. showed  that the former  three

compounds  inhibited appressorial  melaniza-

tion of  C. Itndemuthianum22) and  prevented

penetration with  infection pegs into the

epidermis  of  BizyqP]ayllum leaf and  bean

cotyledon,  and  a  similar  inhibition of penetra-
tion of  P. ozyxae  into B?:yoPdyll"m leaf epi-

dermis was  observed  with  tricyclazole and

pyroquilon.iS) Tokousbalides et al.2S) showed

further that these compounds  inhibited hyphal

melanization  at  concentrations  well  below

those that affected  mycelial  growth  as  ob-

served  by  chlobenthiazone.  These similarities

indicate that  chlobenthiazone  and  these cQm-

pounds  act  on  the pathogen by  a  similar  or

identical mechanism.

  Evidence for significance  of  appressorial

melanization  is obtained  in albino  mutants  o ±

P. oryxae  and  C. Iagenarium respectively.

Woloshuk  et al.2`) observed  that melanin-

deficient mutants  of  P. oryxae  which  phene-
typically resemble  the tricyclazole-treated wild-

type  were  nonpathogenic  or  rarely  infected

rice  plants, and  the  mutants  studied  were

genetically defective in the melanin  biosynthet-

ic pathway  at  the site  blocked by  tricyclazole

in the  wild-type.  In C. Iagenarium, Kubo  et

 nt.'`) showed  that more  than 90%  of  the

 albino  mutant  appressoria  germinated }aterally

 and  formed secondary  appressoria,  and  con-

 sequently  1ess than  1O%  produced  the infection

 pegs to penetrate nitrocellulose  membranes,

 although appressoria  of  the parent strain

 rarely  germinated laterally and  more  than

 70%  produced infection pegs  to penetrate the
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membranes ．　 Furthermore 　they26） also　showed

that　the　appressoria 　formed　in　the　presence　of
tricyclazole 　did　not 　produce　infection　pegs　to

penetrate　cucumber 　ce 且 wall 　and 　nitrocellulose

membranes 　 as 　 found　 in　 the　 a ユbino　 mutant ．
These 　observations 　 supported 　the　idea　that
melanization 　of　apPressoria 　plays　an 　essential

role 　in　the　apPearance 　of　infection　pegs　during
the　 process　 of　 infection．　 However 　it　 is　 not

fully　understood 　how 　the　effect 　of 　appressorial

melanization 　 relates 　 to　 the　 inhibition　 of 　 ap −

pearance　of　infection　pegs．　 Further　 studies

will 　 be　 made 　 along 　 these　 lines　 ln 　 order 　 to
understand 　 the　 detailed　 mechanism 　 of　 anti −

penetrant　action 　of　chlol ）enthiazone ．

ACKNOWLEDGEMENTS

　 Our 　thanks 　 are 　due 　 to 　Dr ．　 Y ．　 Nishizawa ，　 Dr ，　 K ．
Ueda 　and 　Dr ．　 Y ．　 Kawase 　for　their　 encouragement

throughout 　this 　 work ，　 We 　 are 　 indebted 　 to　 Dr ．　 Y ．
Hisada　for　 his　 helpfl11　 suggestion ．　Thanks 　 a：re　 also

due 　to　Mr ．　N ．　 Yamashita 　 and 　Mr ，　 K ．　Maeda 　for　their

skillful　technical　assistances ．

）1

）2

）3

）4

）5

）6

）7

）8

）9

10）

11）

　　　　　　　　　　REFERENCES

S．Inoue，　 T．　 Uematsu ，　 C ，　 Noda ，　 T ．　 Ozaki ，　 K ．
Ueda 　＆ 　Y ・Kawase ： Proc ．　 Br ．　 Crop 　Prot．
Conf ．− Pests　and 　Diseases− Vo1 ．1，　p，19，1981
S．1noue ＆ T，　 Kato ： ∫．　Pesticide　Soi．8，333

〔1983）
S．Inoue ，　 K ．　 Maeda ，　 T．　 Uematsu ＆ T ．　 Kato 二

The 　5th　International　 Congress 　of 　Pesticide

Chemistry ，　Abstrac 士，　IVc −9，1982
S，Inoue ，　 T ，　 Uematsu ＆ T．　 Kato ： The 　 Third

International　 Myco 正ogical 　 Congress
，
　 Abstract ，

p．481，1983
S．Inoue ＆ T 　Kato ： The 　8th　Meeting 　of　Pesti−

cide 　Science　Society　of　Japan，　Abstract，　p．126，
1983 （in　Japanese）

D ．Cartwright ，　 P ．　 Langcake ，　 R ．　 J．　 Pryce ，　 D ．
P ．Leworthy ＆ J．　 P ．　 Ride ： Nature 　 267，511

（1977）
T ．Watanabe ，　 H ．　 Igarashi，　 K 　 Matsumeto ，　 S．
Seki，　 S，　Mase ＆ Y ．　Sekizawa ： ∫．　Pestieide　Sci．
2，291 （1977）
H ．Sumi ．　S．　Takahi ．　Y ．　KondQ ＆ K ．　Nakagami ：

Ann ・PhytoPathol．　Soe．ノρ露 ，34，　114　〔1968）　（in

Japanese）
M ．．lshida＆ K ．　Nambu ： N （）yahu 　Kagahu 　3 （1），
10 （1975）（in　Japanese）
J・D ・Froyd ，　 c．　J．　 Paj　et，　 L 　 R ．　 Guse ，　 B ，　A ．
Dreikorn ＆ J．　L 　Pafford ： Phytopathology 　66，
1135 （1976）
F ．Schwinn ，　M ．　Nakamura ＆ G ．　Handshin ： Int．

12）

13）

14）

15）

16）

17）

18）

19）

20）

21｝

22〕

23）

24）

25＞

26）

Cong ．　Plant 　Prot．，9th，　Abstract ，　p ．479 ，1979
M ．C ，　 Shephard ＆ S．　 R ．　 Ramaswamy ： Int．
Cong ．　 Plant　Patho1 ．，3rd，　 Abstract ，　 p ．358，
1978H
・Oku ＆ H ・Sumi ： 肋 ” ，　 Phyt吻 彦ん・1．5 ・ c．

∫Pn．34，250 （1968＞

T ．Chida ，　T ．　Uekita，　K ，　 Satake
，
　 K ，　 Hirano ，　K ．

Aoki ＆　T．　 Noguchi ： Ann ．　 Phytopathol ．　 Soe．

ノ♪π ．48，58 （1982）
C．P ．　 Woloshuk ＆ H ．　 D ．　 Sisler： ∫．　 Pesticide
Sci．7，161 （星982）
C ．P ．　 Woloshuk ，　 H ．　 D 、　Sisler ＆ E ．　 L 　 Vigi1：

PhysioJ ．　Plant　Pathol．22，245 （1983）

D ・W ・Cartwright ＆ P ．　 Langcake ： ．Physioi ．
Plan 彦」Pathol．17，259 （1980）

T．Watanabe ，　 Y ．　 Sekizawa ，　 M ．　 Shimura ，　 Y ，
Suzuki

，
　 K ．　 Matsumoto ，　 M ，　 Iwata ＆ S，　 Mase ：

∫・Pestiσide　Soi．4 ， 53 （1979）
M ．Iwata ，　Y ．　 Suzuki ，　 T ．　 Watanabe ，　 S．　 Mase ＆

Y ・Sekizawa ； Ann ．　 P 勿 旋，Pathol．∫06 ．丿
「
Pn．46，

297　（1980）

M ，Shimura ，　 S．　 Mase ，　M ．　 Iwata ，　 A ．　 Suzuki
，
　 T ．

Watanabe ，　Y ．　Sekizawa ，　T ．　Sasaki，　K ．　Furihata ，
H ．Seto ＆ N ．　 Otake ： A8r ・ic．　 Biol ．　 Chem ．47

〔9｝，1983 （1983＞
Y 、Sekizawa，　 M ．　 Shimura ，　 A ．　 Suzuki ＆ M ，
Iwata ： A8ric ．　Biol．　 Che〃 z．45 （6），1437 （1981）

P ．M ．　 Wolkow ，　 H ．　 D ．　 Sisler ＆ E ．　 L ．　 Vigi1：

Physiol ．　Plant　PathoJ．22，55 （1983｝
M ．C ．　 Tokousbalides ＆ H ．　 D ．　 Sisler： Pestie，
Bioehetn．1）hysiol．3，26 〔1978）
C．P．　 Woloshuk ，　 H ．　 D ．　 Sisler，　 M ．　 C．　 Tokous −
balides ＆ S．　R 　Dutky ： Pestic．　Biochem ．　Physiol．
14．256 （1980）
Y ．Kubo ，　 K ．　Suzuki ，1．　 Furusawa ，　N ．　 Ishida ＆

M ．Yamamoto ： Phytopathology　72，498 （1982）
Y ．Kubo ，　K ．　Suzuki ．1．　Funlsawa ＆ M ．　Yama −

moto ： Pbytopatholegy 　72，1198 （且982 ）

要 約

　　Chlobe皿 thioazone の い もち病菌感染過程 に及ぼ

　　す影響
＊

　　　　　　　　　　　　　　　 井上　悟，植松多聞 ， 加藤寿郎

　イ ネ い も ち 病防除剤 Chlobenthiazone （S−1901）の 本

病原菌感染過程 へ の 影響を オ オ ム ギ幼苗 を用 い て 検討 し

た ．本薬剤 は 低濃度 で 付着器か ら の 穿入糸形成過 程 を 阻

害する と と も に ， 付着器 の 褐変化 （メ ラ ニ ン 化）過程 も

同 じ よ うに 低濃度 で 阻害 した ．ま た ， それ らの 阻害程度

は ，防除効果 の 程度 と も よ く相関 した．し か し ， 胞 子発

芽，発芽管伸長 お よ び付着器形成 の 各過程 は，高濃度で

＊ Chlobenthiazoneの イ ネ い も ち 病防除機媾 （第 2報）

N 工工
一Eleotronio 　Library 　
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も阻害され なか っ た ．一方 ，本薬 剤は ，
メ ラ ニ ン 化 した

付着器の い もち病菌 に 処理 を した 場合お よ び 植物体 へ の

侵入 に 付着器 を 必要 と しな い 傷接種 の 場合に は，高濃度

で も防除効果を発揮 し なか っ た ．以上 の 実験結果 か ら，

本薬剤の イネい もち病菌感染過程 に お け る作用機構は ，

付着器 の メ ラ ニ ン 化 阻害に よ る穿入糸 の 形成阻害で ある

と考え られ る．

N 工工
一Eleotronio 　Library 　


