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  Developnient  of  resist;ince  to kasugarnycin  ili
rice  blast fungus, t)),'riculavia or),x･ae,  in the field
has  alreEsdy  been  reportccl  by  Miura  et  al.i]  "Jhilc
the  mechanism  of  resistance  to  kasugarllycin has
not  been  elucidated  in the  resistant  strains

emcrgea  in the  fielcl, the  mechanism  of  a  labora-

tory-derived resistant  mutant  was  already  re-

ported by  Misato  and  Ko.2) They  suggested  a

loss ef  affinity  of  the  antibiotic  te the  fun.cral
ribosomes,  which  are  the site  of  action  ef  the

antibiotic,  as  the  resistance  mechanism.

  Blasticidin S is anothcr  antibiotic  effective  te

rice  blast. The  antibiotic  inhibits protein bie-
synthesis  in the fungus,n)  Cross-resistance be-
tween  kasugamycin  and  blasticidin S in P. oT3,xae

]ia$ been  investigated  and  both  presence4,5) and

absencei,6)  of  the  cross-resistance  have  been  ob-

served.  Since the genetic analysis  of  fungicide
resistance  is very  difficult in P. or),xae  isolated
from  rice  plants, Taga  and  his co-workers7)

conducted  genetic analysis  of  the  resistanee  in

Pyricularia sp,  isolated  from  finger millet  which

could  be crossed,  and  its genes were  analyzed  fer
the  resistance  much  more  easily  than  those of  P.

orlligae. As  a  result  of  analyses  of  various  resistant

mutants  obtained  in the laboratory, they  identi-

fied three  loci for the  resistance  to kasug.amycin,
among  which  one  Iocus  was  responsible  ior cross-

resistance  to  blasticidin S. On  the  contrary,  the

resistance  to  the  antibiotics  in P. ox3,gae  occurring

in the  field has never  been  studied  from  genetic

and  biochemical standpoints,

  In the  present investiga±ion, a  survey  of thc

cross-resistance  of  P.  ony,ea.e  between  kasugarnycin

and  other  inhibitors of  protein  biosynthesis was

cenducted  te get information  on  similarities  in
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resistance  mecbanism  among  the  test strains.

  Test strains  were  six  field-isolates sensitive  to

kasugamycin,  five field-isolates resistant  to

kasugamycin,  and  two  resistant  rnutants  selecteci

under  laboratory condition  frem  a  large number

of  conidia.  The  two  resistant  mutants  were

derived from  two  ol  the  above  six  sensitive  field-
isolates.

  Inhibitors  tested  in comparison  with  kasuga-

mycin  were  two  fungicides, cycloheximide  and

blasticidin S, five bactericidcs, chloramphenicol,

erythrornycin,  puromycin,  streptomycin  and

tetracyctine,  and  nine  herbicides  stated  later.
'1'he

 mechanism  of  action  of  the  test fungicides

and  bactericides is said  to be inhibition  of  fungal

er  bacterial protein biosynthesis. The  priinary
mechanism  of  herbicidal action  of  the  test iLerbi-
cides  is, however,  not  necessarily  inhibition ef

protein biosynthesis, but ttiey are  reported  to

inhibit the  incorporation  of  animo  acid(s)  into

protein  fraction  in higher  plants and  other

organism$.8)

  Discs of  4mm  diameter  were  cut  by  a  cork

borer from  mycelial  mats  of  te$t strains  grown
on  plates of  potato sucrose  agar  (PSA) medium,

put  on  plates of  PSA  centaining  test chemicals

and  cultured  for 7 days  at  270C. Inhibition  of

radial  growth  of  the  mycelial  mats  by  the  test
chemicals  was  calculated  in comparison  ",i'th  the

radial  growth  on  untreated  
'PSA

 plates. The
sensitivity  to the  test chemicals  was  represented

by  the  values  thus  obtainecl.

  Examples  of  the test resuLts  are  shown  in cor-
relograrns  indicating the  correlation  bctween
sensitivity  to  test chemicals  and  sensitivity  to

kasugamycin  <Fig, 1). All the  five ba.ctericides

tested  showed  no  or  little fungicidal  activity  to

all  the test strains  at  100 pag!mL indicating no

correlation  in cross-resistance  between  kasuga-

mycin  and  the  bactericides,  Jn  contrast,  most  of

herbicides  tested  are  more  or  less fungicidal.
Among  thcm,  barban, propanil and  chlorpropham

clearly  showed  fungicidal activity  at  32 pagfml,
but  there  was  no  significant  difference in sensi-

tivity to the  herbicides among  all the field-
isolates and  mutants,  The  four  herbicicles,

alachlor,  benthiocarb. butaehlor and  molinate,

showed  fungicidal  activity  at  IOO  Ieglml. Asulam

and  EPTC  were  almost  non-fungicjdal.  No  signifi-

eant  difference in sensitivity  was  observed  among

the  strains  tested  either,
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Sensitivity 　to　kaSugamycin
　　　　　　　　（．100P9 ／m1 ）

50 1GO

Sensitivity 　to　kasugamycin
　　　　　　　　〔100 μg／m1 ）

Fig ，　l　 Correlatioll　of 　scnsitivjty 　to　kasugamycin 　with 　sensitivity 　to　blasticidin　S

〔a ）and 　cycloheximidc （b）乱 mong 　various 　 strains 　of 　Pyrieu −laria　o り〜3α 8，

Sellsitivity　is　 exprcssed 　 by 　pcrcent 　inhibition　 of 　 radial 　 growth 　 of 　 mycclial 　 mat

oll　 agar 　plates　by 　 thc 　fun言icides．　 Test　fungi　 a τe　kasuga 皿 ycin−sensitive 　ficid−

isolates　（○，△ ，口 ），　resistant 　ficld−isolates　（● ），　resistant 　Tnutants 　（▲，■＞　derived

frorn　two 　of 　tlle　above 　Iield−isolates（△ ，口｝under 　laboratory 　condition ．

　 B 〔，th　alltibiotics ，　cvcl 〔，hexinlide 　and 　blasticidin

S ，were 　 fungicidal ．　The 　 sensitivity 　 Qf 　the 　field−

isolates　and 　 Inut …u1 士s　t 〔，　blasticidin　S　 varied （Fig ，

la ｝，　while 　their　sellsitivity 　to　cyclQheximide 　was

almost 　 same （Fig ．1b ）．　 Most 　 of 且eld −isolates

seemed 　to　show 　cross −resistance 　between 　kasuga 一

皿 Vcin 　and 　blasticidin　 S，　But 　 at 　le乱 st 　 one 　field−

isolate　and 　one 　laborat 〔兀 y −dcrived　mutant 　resist −

ant 　to　 kasuga．nlycin 　 were 　not 　 necessarily 　cross −

resistant 　 t⊂｝ blasticidin　 S ．　 The 　 result 　 suggests

the 　 existence 　 c）f　 mQre 　 than　one 　killd　of 　kasuga −

my ¢ in−rcSistant 　 Strains ； One 　iS　CrOSS −reSiStant 七〇

blasticidin　 S　 and 　 the 　 c）ther 　 is　 Ilot ．　 This　 result

may 　reflect 　the　 existence 　 o ∫ two 　or 　 more 　genes
f‘）rkasuga111y （冫in　resistance ．

　 No 　 cross −resistance 　betwcen 　kasugamycin 　and

each 　 of 　 fifteen　 chemicals 　 other 　t11…皿 blas七icidin

Swas 　observed 　in　tlle　present 　investigatiQn．
　 Authors 　 are 　indebted 　tQ　 manufacturers 　for　the

gHt　of 　pesticides　tested 　in　tlle　present　study ，
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要 約

　イネい もち病菌に おけ る カ ス ガマ イ シ ン と各種タ ン パ

　ク合成阻害剤と の 交差耐性 の 検索

　　　　　　　　　　　　　　　　　　　 片桐 政子 ，上 杉康彦

　 タ ソ パ ク 合成阻害剤 で あ る カ ス ガ マ イ シ ン に 感受性を 異 にす

る各種 イ ネい もち病 菌菌 株 を供 試 し，選 択性 を 異に す る各 種 タ

ソ パ ク合成 阻 害 剤 の 抗丙 力 を 測 定 して ，カ ス ガ マ イ シ ソ との 交

差耐性 を 検討 し た ．5 種 の 抗細 菌性 抗生 物 質お よ び 除草 剤 ア

シ ュラ ム ，EPTC は 100　Stglml で すべ ての 菌株 に対 して 殺菌活

性 を示 さなか っ た ．除草剤 barban，
　propanil ，　chlerpropham は

32　ptg，i
’
ml ，抗か び 性抗 生 物質 cycloheximide は 0．32 μg！ml で

す べ て の 菌昧に 対 し て 殺菌活性を 示 し た が，カ ス ガ マ イシ ソ と

の 交差耐性は 見られ な か っ た ．カ ス ガ マ イ シ ソ と ブ ラ ス トサ イ

ジ ソ S と の 間 こ 交差耐性 を 示 す 菌抹が 多か っ た が ，前者の み に

耐性を示 す 室 内変異菌侏 お よび 圃場分離菌株 もあ り，カ ス ガ マ

イ シ ン 耐性 を 支配 す る 遺 伝 因子 が 複数 個存在す る こ とが 示
．
唆 さ

れ た ．
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