
MicrobiologicaユStudies　of　Poη）hク伊4Plants－III・＊

Abllormπ1i亡y　on亡he　Grow亡h　of　Po伊勿紹Pla11むs　by亡he　Dls磁rbance

　　　　　　　of　the　Bacterial　Flora　Accompanying　the　Plant

Ju且一ichi　TsuKIDATE

　As　reported　previously1）・2），strains1，2，3，4，5，6，and7became　attache（1to　or　adhered

to　the　surface　or　penetrated　the　cells　of　the　healthy　growing　Poゆhフ7αplants　all　or　part

of　the　way．　Then呈t　is　assumed　that　when　the　Poゆhlγ緬plant　grows　normally　and

healthy，accompanying　bacteria　ba1＆nce　each　other，and　if　these　bacteria　lose　their

ba1＆nce，the　plant　begins　to　grow　abnormally．In　order　to　demonstrate　this　hypothesis，

cu互ture　experiments　were　conducted　by　inoculating　isolated　bacteria2）singly　into　the

medium，into　which　the　healthy　plant　was　been　growing．Results　are　reported　here

which　were　verified　by　repeating　the　experiment　seven　times　that　the　plant　was　grown

abnormally　with　the　different　bacterial　Horas。

Material　and　Method

　MateriaL　A　material　used　in　this　experiment　was　Poゆh』y7σ」6％oo就o≠αTHuRET

which　had　been　grown　in　the　Iaboratory。A　size　of　material　was5mm　long　and2－4cm

long．5mm　long　thalli　were　used　intact　while2－4cm　long　thalli　were　cut　into＆bout

5mm　square　with　a　razor。

　Elimination　of　Bacteria．The　material　employed　in　this　experiment　was　washed　in

sterilized　sea　water　and　then　streaked　on1％agar　plate　with　an　artificial　sea　water　to

disturb　the　balance　of　bacteria　on　or　in　the　ce11・The　following　proce（1ure　was　practised

to　get　the　materials　less　contaminated・At　first　a　thallus　or　a　part　of　the　thallus　was

washed　ill　sterile　sea　water　in　the　test　tube　by　shaking　with　a　cap　on　it，The　purpose

of　this　procedure　is　to　eliminate　bacteria　physically　from　the　materia1．After　some

shaking　the　material　was　taken　up　with　a　sterile　pipet　into　another　test　tube　and　did

the　same　thing　again。

　Next　the　plant　was　brought　onto　the1％agar　plate　with　the　artificial　sea　water　in　a

Petri　dish　and　was　streaked　with　a　sterile　pipet．This　procedure　is　also　for　eliminating

bacteria　physically　from　the　materiaL　Yet　the　material　was　not　free　of　bacteria　with

these　procedures，that　is，some　bacteria　st皿grew　on隻he　plant・Bacteria　other　than

strains1，2，3，4，5，6and7are　considered　to　be　washed　off　from　the　facts　previously　re．

porte（i2）．　However　all　isolate（1strains　were　not　necessarily　attached　to，or　adhered　to

the　plant　or　penetrate（1the　cells。

　The　material　obtained　like　this　was　kept　for　one　day　in　the　constant　temperature

＊Received：　November26，1970
　Contribution　No．23from　the　Nansei　Reglonal　Fisheries　Research　Laboratory

1



and　light　intensity　case　for　checking　the　effect　of　the　b＆cteria　elimination　proce（lure．

The　material　free　from　any　effect　of　the　procedure　was　used　in　the　experiment．

　Inoculation　and　Culture．The　experiments　were　carrie（10ut　at16±0．5。C　with　the

illumination　by　a　Huorescent　light　of3，0001ux　at　the　surface　of　water　of　the　Monad　style

culture　apparatus．L　type　test　tubes　with10ml　of　the　artificial　sea　water　of　Poゆhッ7α

was　attache（i　to　the　culture　apparatus．One　thallus　or　a　part　of　the　thallus　was　grown

in　the　test　tube．Inoculation　of　bacteria　was　from　the　slante（1stock　culture　and　was

five　days　old．The　stock　cultures　were　incubated　at21－24QC　with　the　isolation　medium．

One　picking　of　the　bacteria　with　a　platinum　rod　was　transfered　into　the　test　tube　and

mixed　with　the　medium．Observation　was　made　on　the6th　to30th　day　after　the　ex－

periment　started．The　medium　was　sterilized　on　a　lkg／cm2for25minutes　in　an　auto－

clave．All　tools　employed　were　also　sterilized｛or　an　hour　in　an　oven　sterilizer　at　about

1500C。

　Strain5did　not　grow　well　on　the　isolation　medium　now　used．As　it　is　difHcult　to　get

new　culture　satisfactorily，strain5was　excluded　from　the　present　experiment．　On

account　of　this，bacteria　inoculated　in　the　culture　experiments　were　strains1，2，3，4，6

and7．The　morphological　an（l　biochemical　characteristics　of　these　bacteria　are　given

in　Tables　l　and2．

Table1。Morphologlcal　characteristics　of　marine　organisms　isolated　from

　　　　　an　alga，P．leucosticta

Organisms

Strain1

Strain2

Strain3

Strain4

Strain6

Strain7

Gram　stain

Positive

Positive

Positive

Negative

Negative

Negative

Flagellation

Peritrichous

Peritrichous

Peritrichous

Polar　lnonotrichous

Polar　monotrichous

Form

Spherical　cells

Rod　shapecl－ceIls

Coccobacillary　forms

Rodshaped－cellS

Rod　shaped－cells

Rod　shaped－cells

Colonial　appearance

Circular，white

Circular，translucent，
colourless

Circular，translucent，white，
becoming　dim　at　margin

Circular，brGwn　yeIlow

Circular》translucent，white

Circularンdirty　white，

becoming　dim　at　margin

Table2。Biochemical　characteristics　of　marine　organisms　isolated

　　　　　fromanalga，P．1eucosticta

Organisms

Strain　l

Strain2

Strain3

Strain4

Straln6

Strain7

Oxidase　test

Negative

Negative

Negative

Positive

Positive

Positive

Carbohydrate　utilization

Fermentativeラmuch　gas

Fermentative，much　gas

　Observation．After　the　colour，shape　and　growth　of　the　plant　were　observed　macro－

scopically，the　morphology　of　the　cell　was　observed　microscopically．The　growth　was
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only　checked　if　it　was　different　from　the　original　sample．The　observation　of　bacteria

was　made　both　with　the　naked　eye　an（l　through　a　microscope．The　macroscopical

observation　was　performed　with　the　dilution　method　to　examine　the　bacteria　on　the

plate　of　the　medium．The　appearance　r＆te　was　calculated　into　per　cent　though　it　might

not　be　an　indication　of　a　real　meaning　because　each　bacteria　has　its　own　size．The

microscopical　observation　was　made　of　the　plant　and　arount　the　plant，by　picking　up　the

plant　and　placing　it　on　the　slide＆n（l　viewing　it　with　one　to　two　different　visual　fields。

The　appearance　rate　was　produced　roughly　in　per　cent　lust　to　get　an　idea・Strains3and

4were（1i伍cult　to　know　microscopically　from　other　strains　so　that　it　is　reasonable　to

consi（ier　that　these　strains　might　sometimes　be　admitted　as　strains2，60r7・However

strains3and4never　appeared　in　the　dilution　method　except　when　they　were　inocu1αted、

It　was　then　thought　that　they　grew　slowly　or　they　playe（1a　small　role　in　the　bacterial

flora．

Results

　ExperimeΩts　of　using5mm　long　thallus，The　experiments　wele　repeated　four　times，

Results　are　shown　in　Tables3－5．Experiment　l　and2were　run　Apr。28to　May28．Ex－

periment3was　run　Jun．5to　Jun．12．Experiment4was　run　Jun・6to　Jun・12・

When　strain　l　was　inoculated　into　the　medium，the　plant　was　grown　normally　and

healthy　with　the　exception　of　Exp。3．The　observation　of　the　bacteriα1flora　was　as　fo1－

10ws，In　Exp．1，strain　l　appeared52％and　strain2，24％in　the　dilution　method．In　Exp。

2，strain　l　appeared　the　most　in　the　dilution　method，an　appearance　rate　being　nearly

100鎚and　it　was＆1so　strain　l　t紅at　was　mostly　observed　microscopically、In　Exp。4，

strain　l　tumed　up　the　most，both　in　the　macroscopical　an（i　microscopical　observations，

although　strains2，6and7were　also　seen　microscopically。

Onthe c・ntraryinExp．3inwhichwhiteanddeadcellsweref・undatthebase・rthe
margin・ftheplant，theapPearancerate・fstrainlwas41％，strain2，36％・strain6・10弘

and　strαin7，13％in　the　dilution　method，

　　The　plant　started　to　form　more　white　and（iead　cells　or　became　total　white　in　colour

when　strain2was　inoculated．A　bacterial　flora　observation　showe（1bo嵐macroscopically

and　microscopically　that　the　appearance　rate　of　strain2was　nearly100％in　Exps．1，3

and4．

Theplantwasgr・wnn・rmallyandhealthyins・mecases，gr・wnabn・rmallyin・thers
when　strain30r4was　inoculated．In　cases　where　the　plant　was　grown　normally　an（1

healthy，strain　l　appeared　the　most　while　the　plant　formed　more　white　cells　or　became

white　totally，strain2appe＆red　more　than　strains3，4，6and7with　strain　l　decreasing

less　than50％，both　macroscopically　and　microscopically．

Theplantweren・tgr・wnwellandpr・ducedacalluswhenstrain6wasin・culated・
However　the　callus　was　not　made圭n　Exp、4although　strain6was　observed40－50％

microscopically．In　Exps．1，2and3，the　appearance　rate　of　strain6was　nearly100％

both　macroscopically　and　microscopically，

　　When　strain7was　inoculated，the　plant　was　grown　normally　and　healthy，started　to

form　more　white＆nd　dead　cells，turned　to　make　the　callus，or　seemingly　was『spoiled
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Table3．Results　of　Experiment1

Inoculated
bacteria

Straln1

Straln2

Strain3

Strain4

Strain6

Strain7

Date　of
observation

6days

30days

6days

30days

6days

30days

6days

30days

6days

30days

6days

30days

Plant　observation

Observation
with　the　naked
eye

Healthy

Tip　decaying

Disappearjng

Disappearing

Disappearing

DisaPpearing

Healthy　but

red　coloured

Healthy　and

growing

well

ObServa亡ion
through
a　microscope

New　plants

healthy

Dead　cells　on

both　original

and　new　plants

Original

Plant　not

observed

New　plants

all　dead

Original

Plant　not

observed

New　plants

healthy

though　a　few

dead　cells

observed

Original

plantnot

observed

Newplants
healthy

though　a　few

deacl　cells

observed

All　new　plants

producecl　callus

Some　dead　cells

also　observed

New　plants

mostlyhealthy

LargevaCuole

Afewdeadalls

Bacterial　observation

Observation
with　the　naked
eye

Strain1》　52％

Strain2，　24％

Strain6，
　　　　　　　24％
Strain7，

Strain2，　99％

Strain1，　69％

Strain2，　4％

Strain3，　11％

Strain6，
　　　　　　　16％
Strain7，

Strain1，　61％

Strain2，　15％

Strain4，　13％

Strain77　11％

Strain6，　99％

Strain1，　51％

Strain7，　49％

Observation
through
alnicroscope

Strain1，about

50％

Strains2，6and

7also　observed

equally

Mostly　strain2

Strain　l　also

observed

Ratio　of

appearenceof

strain　l　and

strain7，　3；1

Strain2also

observed

Ratio　of

appearance　of

strain　l　and

strain2　　3＝1

Mostly　strain6

Strain　l　and

strain2also

observe（i

Strain　l　and

strain70bserved

equa11y
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Table4．　Results　of　Experiment2

Inoculated
bacteria

Strain1

Strain2

Strain3

Strain4

Strain6

Strain7

Date　of
observation

6days

30days

6days

30days

6days

30days

6days

30days

6days

30days

6days

30days

Plant　observation

0｝）servation

with　the　naked
eye

Healthy

Healthy　and

9「OWmg
Decaying

DisapPearing

Tip　decaying
Decaying

Tip　decaying
Decaying

Tip　decaying
Growing

Tip　decaying
Growing

Observation
through
a　microscope

New　plants

healthy

M＆nydead
new　plants

observed

though　some
healthy

Manydead
new　plants

observed

though　some
healthy

Small　new

plants　with

calluses

Bigger　new

plants

contorted

though　many
healthy

Most　new
plants　healthy

A　few　cells　with

decreased

chromatophore

Bacterial　observation

Observation
with　the　naked
eye

Strain1，　97％

Strain2，　3％

Strain1，46％
Strain2，　30％

Strain3，　24％

Strain1，　41％

Strain2ラ　36％

Strain4，　20％

Strain6》　99％

Strain1，　59％

Strain7，　41％

Observation
thr曾ugh

a　mlcroscope

Strain　l　only

observed

Strain　l　an（i

strain20bserved

equally

Strain　l　and

strain20bserved

equally

Mostly　strain6

Strain　l　and

strain2also

observed

Strain　l　an（i

strain70bserved

e（1uaIly

depending・nwhentheexperimentsstarted・Theinc・nsistentresultsmightbedueto
the　change　of　the　bacterial　floras。Although　a　few　white　cells　or　the　cells　having　large

vacuoles　were　found　in　Exps．1and2，the　plant　on　the　whole　was　grown　normally　and

healthyandthebacteria1H・rainthediluti・nmeth・dsh・wedthatstrainlapPeared51％
in　Exp．1and59％in　Exp．2．When　it　appeared　that　the　plant　was　spoiled　in　Exp・3，the

bacteria1且ora　both　macrosopically　and　microscopically　showed　that　strain7appeared

nearly100％．Thecallusesweref・undinExp・4butbacteriacameupinthediluti・n
method　were　strain6，56％strain7，44％．
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Table5，Results　of　Experiment3

Inoculated
bacteria

Strain1

Strain2

Stra1n3

Strain4

Strain6

Strain7

Date　of
observation

7days

7days

7days

7days

7days

7days

Plant　observation

Observation
with　the　naked
eye

Colour　I）aling

Colour　paling

Colourpaling

Colour　paling

Colour　paling

Colour　paling

Observation
through
a　microscope

A　few　dead

cells　observed

at　base　and

margin

Afewdead
（white　an（i　red）

cells　observed

at　base　and

margin

Afewdead
cells　observed

at　base　and

margin

Afewdead
cells

observed

at　base

Afewdead
ce11s　observed

at　base　and

middle

CaIlus

observed

A　few　dead

cells　observed

at　base　and

middle

Many　cells

seemingly

were　spoiled

Bacterial　observation

Observation
with　the　naked
eye

Strain1，　40％

Strain2，　37％

Strain6，　10％

Strain7，　13％

Strain2，　99％

Strain1，

Strain2，

Strain3，

Strain6，

Strain7，

Strain1，

Strain2，

Strain4》

Strain7，

66％

7％

14％

13％

64％

15％

19％

2％

Strain6，　99％

Strain7，　99％

Observat玉on
through
a　microscope

Strain1，al）out

50％

Strains2，6and

7also　observed

equally

Strain20nly

observed

Strain1三about

60－70％

Strains2ン6and

7also　observed

equa11y

Strain1∋about

60－70％

Strains2，6and

7also　observed

equa11y

Mostly　strain6

Strain　l　also

Observed

Mostlystrain7

Strain　l　also

observed

　Experiments　of　using2－4cm　long　thallus，　The　experiments　were　repeated　three

times．Results　are　shown　in　Tables6－9．Experiment5was　run　Jun．12to　Jun．26．Ex－

periment6and7were　run　Jun．23to　Jun．29．

　When　strain　l　was　inoculated　into　the　medium，the　plant　was　grown　normally　and

healthy　as　well　as　the　experiments　of　using　the5mm　long　tha11i．The　bacterial　Hora

could　not　be　observe（i　in　Exp．5as　the　tha11us　disappeared．　In　Exp．6，both　the　macro・

scopical　an（1microscopical　observation　showed　strain　l　appearing　nearly100％．In　Exp．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　一　6　一



Table6．Results　of　Experiment4

Inoculated　　Date　of
bacteria　　　　observation

Strain1

Strain2

Strain3

Strain4

Strain6

Strain7

6days

6days

6days

6days

6days

6days

Plant　observation

Observation
with　the　naked
eye

Healthy

Colourpaling

Colour　paling

Colour　paling

Colour　paling

Colour　paling

Observation
through
amicroscope

Healthy

Monospores

and　new　plants

observed

Many　dead　cells

observed

at　base

Monospores

and　new　plants

observed

Manydead
cells　observed

at　base

Monospores

and　new　plants

observed

Manydead
cells　observed

at　base

Monospores

and　new　plants

observed

A　few　dead

cells　observe（i

at　margin

Monospores

andnewplants

observe（i

Afewdead
cells　observed

at　base

Monospores

αnd　new　plants

observed

Cal正us

observed

Bacterial　observation

Observation
with　the　naked
eye

§train1，99％

Stairn2，　99％

Strain2，　99％

Strain2，　99％

Strain2，

Strain6，

Strain7，

23％

73％

Strain6，　56％

Strain7，44％

Observation
through

a　microscope

Mostly　strain　l

Strains2，6and．

7alsoo1）served

Mostlystrain2

Strain　l　also

observed

Strain20nly

observed

Strain20nly

observed

Strains6and7
0bserved

equally

Strains　l　and2

also　observed

Strains6and7
0bserved

equally

7，the　appearance　rate　of　strain　l　was　also　nearly100％。

　When　strain2was　inoculated　in　Exp．5，the　thalli　disappeared　and　monospores　were

not　observed．Even　if　it　were　due　to　the　effect　of　the　elimination　procedure，the　results

of　disappearing　thalli　were　thought　to　be　c＆used　by　the　inocu1αt重on　of　strain2because

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　－7一



Table7，Results　of　Experiment5

InOCulated
bacteria

Strain　l

Strain2

Strain3

Strain4

Strain6

Strain7

Date　of
observatまon

8days

14days

8days

14days

8days

14days

8days

14days

8days
14days

8days

14days

Plant　observation

Observation
with　the　naked
eye

Disappearing

Disappearing

Disappear圭ng

Decaying

Disappearing

Tip　decaying

Observation
through

a　microscope

Original

plant　not

observe（1

New　plants

healthy

Both　or霊ginal

and　new

Plants　not

observed

Both　original

and　new

Plants　not

observed

Original

plant　not

observed

New　plants

healthy

Original

Plant　not

observed

New　plants

healthy

New　plants

healthy

Bacterial　observation

Observation
with　the　naked
eye

Strain1，

Strain2，

Strain6ラ

Strain7，

3％

2％

95％

Observation
through

a　microscope

Ratio　of

appearance　of

strain　l　and

strain6，

4＝60r3；7

Mostly　strain7

Strains1，2and

6also　observed

monospores　and　new　plants　were　observed　when　strains1，3and6were　inoculated　re－

spectively　though　the　thalli　disappeare（i．The　bacterial　flora　were　not　observed　in　Exp．5

as　thalli　disappeared、When　strain2was　inoculated　in　Exp．6，the　plant　started　to　form

more　white　and　dead　cells　an（i　became　total　white　in　colour　an（1their　bacteriarflora

mostly　consisted　of　strain2and　a　few　strains6and7．In　Exp．7，the　abnormality　of

the　cell　was　not　seen　though　many　spores　were　found　to　be　shed。

　When　strains30r4was　inoculated　respectivelyα11the　plants　were　grown　normally
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Table8，　Results　of　Experiment6

Inoculated
bacteria

Strai111

Strain2

Strain3

Strain4

Strain6

Strain7

Date　of
observation

6days

6days

6days

6days

6days

6days

Plant　observation

Observation
with　the　naked
eye

Healthy

Dead

Tip　decaying

Healthy

Healthy

Tip　decaying

Observation
through
amicroscope

Healthy

All　cells

white　and　dead

Healthy

Monospores

shedding

Healthy

Healthy

Healthy

Monospores

shedding

Bacterial　observation

Observation
with　the　naked
eye

Strain1，　99％

Strain1，　95％

Strain7，　5％

Strain1，　99％

Strain1，　69％

Strain2，　4％

Strain7，　27％

Observation
thmugh
a　microscope

Strain　l　only

observed

Mostly　strain2

Strains6and7

also　observed

Mostly　strain　l

Strains2，6and

7also　observed

equally

Strain　l　only

observed

Ratio　of

appearance　rate

of　strains　l

and77　2＝l

Strain2also

observed

an（i　healthy　with　the　exception　of　Exp。50f　inoculating　strain3．In　case　the　plants　were

not　grown，the　bacterial　flora　was　not　observed　as　the　plants　disappeared，

　When　strain6was　inoculated，the　thallus　disappeared　in　Exp，5but　the　new　plants

were　grown　normally　and　healthy・The　strains　appearing　in　the　microscopical　observ＆一

tion　were　strains　l　and6and　their　ratio　was4：60r3：7。In　Exp．6，the　plant　was　grown

normally　and　healthy　with　strain　l　accompanied　insteαd　of　strain6・In　Exp・7，the　plant

also　was　grown　normally　and　healthy　with　strain6accompanied　nearly100％of　the　ap－

pearance　rate．In　any　experiment　the　calluses　were　not　produced　on　the　plant。

　When　strain7was　inoculated，the　plants　in　all　of　the　three　experiments　were　grown

normally　and　healthy．The　monosp6res　were　shed　in　all　three　experiments　and　also　were

grown　normally，Even　though　strain7grew　very　fast　and　caused　a　turbi（l　medium少the

plant　was　not　spoiled　as　seen　in　the　experiments　using　the5mm　long　thalli・

　The　bacterial　fiora　showe（1that　strain7appeare（1nearly100％in　Exp。5and7although

strains1，2and6were　also　seen，and　that　in　the　Exp・6，strain　l　appeare（1more　than

strain6having　the　ratio　of2二L
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Table9．Resu1亡s　of　Experiment7

Inoculated
bacteria

Strain1

Strain2

S亡rain3

Strain4

Strain6

Strain7

Date　of
observation

6days

6days

6days

6days

6days

6days

Plant　observation

Observation
with　the　naked
eye

Tip　decaying

Tip　decaying

Tfp　decaying

Tip　decaying

Tip　decaying

Tip　decaying

Observation
through

a　microscope

Healthy

Monospores

shedding

Healthy

Monospores

shedding

Healthy

Monospores

shedding

Healthy

Monospores

shedding

Healthy

Monospores

shedding

Healthy

Monospores

shedding

Bacterial　observation

Observation
with　the　naked
eye

Observation
through

a　microscope

Stra玉n　l　only

observed

Mostly　strain　l

Strain2also

observed

Mos亡1ystrain1

Mostly　strain1

Mostly　strain6

Strains1》2and

7also　observed

Mostly　strain7

Strains1，2and

6also　observed

Discussion

　　That　the　thalli　often　disappeared　in　the　experiments　were　suspected　to　be　due　to　the

e鉦ect　of　the　bacteria　elinlination　proce（iureαn（i　not　to　the　eflfect　of　bacteria。

　　Strain　l　is　indispensable　on　the　growth　of　Poゆh』yグαplant　whereas　strain2is　not．　On

the　contrary，strain2made　the　plants　grow　abnormally．If　the　population　of　str＆in　l

decreases　below50％and　that　of　strain2increases　more　than　that　of　strains3，4，6and7，

the　white　and　dea（1cells　were　mo1・e　observed　on　the　plant　than　on　the　healthy　growing

plant．In　some　cases　the　plant　became　total　white　in　colour．The　plant　continued　to

be　grown　well　an（i　healthy　so　far　as　strain　l　exists　to　accompany　it　over50％of　the　ap－

pearance　rate．Thus　there　seems　to　be　an　antagonism　between　strains　l　and2．

　　In　the　experiments　of　inoculating　strαin30r4，it　was　found　that　when　the　plant　was

grown　well　ahd　healthy，strain　l　was　on　the　plant　or　in　the　ceII，and　when　the　plant　was

grown　abnormally　having　more　white　cells　and　Hnally　died，strain2appeared　more　or　the

most．For　this　reason　and　together　with　the　fact　that　the　appearance　rate　of　strains3

and4was　very　sma11，these　strains　have　no　relation　to　the　growth　of　the　Poゆhy7αplant．

　　In　the　experiments　of　using5mm　long，calluses　were　observe（1in　three　out　of　four　ex－

periments．The　bacterial　observation　showed　that　strain6appeared　nearly100％in　all

three　experiments．In　experiment　in　which　the　calluses　were　not　observed，the　ap－

pearance　rate　of　strain6was　about50％in　the　dilution　method。Accor（iingly　if　strain6
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appears　nearly100弘，the　calluses　are　produced　on　the　thalli　of5mm　long．On　the　other

hand，the　calluses　were　not　observed　with　the　inoculation　of　strain6in　any　experiment

using2－4cm　long　thalli．The　bacterial　observation　showed　that　strain6appeared60－

70％in　Exp．5，nearly100％，in　Exp．6an（17．

　The　calluses　were　not　formed　even　if　strain6tumed　up　over60－70％in　the　two　out

three　experiments．It　might　be　concluded　that　strain6does　not　cause　the　calluses　on

the　thalli　of2－4cm　long　differing　from　the　thalli　of5mm　long．However　it　is　too　early

to　draw　any　conclusion　on　the　formation　of　the　calluses　as　the　experiment　was　repeated

only　three　times．Further　experiments　on　the　culture　of　Poプρhッ脇plant　with　the

inoculation　of　strain6εlre　being　cεlrried　out。

　Strain7grow　very　fast　on　the　isolation　medium　now　being　used．Strain7also　grow

very　well　on　the　medium　of　Poゆhy7σplant　with　the　addition　of　L－tryptophane．There－

fore　it　is　expecte（1to　have　a　conspicuous　effect　on　the　plant　irrespective　of　good　or　bad．

Although　the　thalli　were　spoiled　when　strain7grew　very　fast，it　was　found　unexpectedly

that　strain7had　no　in且uence　on　the　plant．

　That　the　strains　inoculated　did　not　always　increase　on　the　plant　might　be　due　to　the

change　of　the　antagonism　by　some　unknown　factors　or　the　physiological　st＆te　of　the

plant　at　the　particular　time。

　Further　studies　are　needed　to　elucidate　on　whether　or　not　strain　l　excretes　or　secrets

micronutrients，or　neutralizes　toxic　substances，or　acts　as　a　stabilizer　of　the　medium　near

the　surface　of　the　plant，by　itself　or　by　producing　chemical　substances．

　It　must　be　brought　to　light　if　the　strain　l　makes　a　bacteria－free　Po7ρhヅ7αplant　grow

normally　and　well　and　how　it　does　that。

　For　different　kinds　of　aid　in　the　preparation　of　this　paper　I　am　indebted　to　DL　Yunosuke

SAITo　of　Nansei　Regional　Fisheries　Research　Laboratory．

Summary

　　Culture　experiments　were　conducted　by　inoculating　isolated　bacteria2）singly　into　the

medium，into　which　the　healthy　growing　plant　was　been　growing　to　demonstrate　if　ac－

companied　bacteria　lose　their　balance　and　the　plant　begins　to　grow　abnormally，Resultsl

are　summaried　as　follows．

　　1．Strain　l　is　indispensable　for　the　growth　of　the　Poゆ勿7αplant，Poゆhッ7σ」6％60sあσ≠α

THuRET．The　plant　continues　to　grow　normally　and　healthy　so∫ar　as　strain　l　exists　to

accompany　it　over50％of　appear＆nce　rate、

　2．When　strain2wαs　inoculated　into　the　medium　and　the　population　of　strain　l　de－

crease（1below50％，and　that　of　strain2increased　more　than　that　o至strain3，4，6and7，

the　white　an（1dea（1ce11s　more　observe（10n　the　plant　than　on　the　healthy　growing　plant．

In　some　cases，the　plant　became　total　white　in　colouL

　3．Strains3an（14have　no　relation　to　the　growth　of　the　Poゆh』y7αplant．

　4．When　strain6was　inoculated　into　the　medium　and　strain6appeared　nearly100錫，

the　calluses　were　formed　on　the　thallus　of5mm　long．However　the　calluses　were　not

observe（l　with　the　inoculation　of　strain6in　any　experiment　using2－4cm　long　thalli．
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Further　experiments　on　the　culture　of　Po7ρhッ7αplant　with　the　inoculation　of　strain6are

needed　to　state　the　effect　with　any　certainty．

　5．Although　the　thalli　were　spoile〔1at　times　when　strain7grew　very　fast，it　was

found　unexpectedly　that　strain7had　no　in且uence　on　the　plant。

R．eferences

1）　TsuKIDATEン」．1970：　Bu1L　Nansei　Reg．Fish。Res，Lab，ン3，19－22．

2）　TsuKIDATE，J・：　Bu1L　Jap・Soc・Sci・Fish・，in　contr至bution・
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