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Theoccurrenceanddisもribution ofni汀Og■en－SCaVenging bacteriainもhe water  

Of coastalarld oceanic reglO王1S OrJaparlWere Sもudied during・the Seisui・Maru  

cruises from1986も01987．  

Ni汀Ogen止SCaVenglngbacteriainもhewaterusuallyoccurredattllelevelorlO剛  

10電cru／ml．T汀はvaluewasalmostcomparableto thatoraerobichet即OtrOphic  

bacもeria．  

It seemsもhat nitrogen－SCaVer将1ng bacterまa play animporもarlt rOlein the  

e汀icienもupねkeorlowlevelsofnitrogenous compoundsin marjneenvironmenも．  

Keywords：Niもrogen－SCaVenging・bacもeria，Marinebacもeria，KumanoNada，  

NanseiShot6 area．  

The contents of nitrogenouscompounds…Organic form as wellasinorganic form，are  

usuallylowin marinQ enViron汀1ent．Ino摺anicIlitro酢nOuS COmpOunds as nutrient saまts are  

SOmetimesoneofもhemostimportantlimitingfactorsfor bioproducもionin aquaticenviron－  

汀1ent．Th8Supがy ofinorganicrlitrogenousconlpOundsespeciallyinsurfacewatersisusually  

notenoughforbacもeriaduetothecompetitiveuptakeorthe汀1WithphyもOplanktons．Molec－  

ular niもrogen，Whichis not talミen up by phytoplanktons other than cyanobacteria，Carlbe  

utilized as a nitrogen source by nitrogendfixing bacteria．However，the process of nitTOgen  

fixationrequiresalotoFenergy．AccordingtoBergey7sManual，AzotobacterandAzomo7ZaS，  

typICalnitrogen－fixingbacteriainもerrestrialenvironlnent，COnSumelg orcarbohydratefor  

non叫Symbioticalfixation or atleastlO mg・Of atmospheric niもroge11．Therefor8，nitrogen  

fixationis an enormous energy－COnSuming process from the viewpoint of biologiCalenergy  

econo汀1y・Ingenoral，theintensityofnitrogen fixationwithagreat enQ柑y demand depends  

＊ SもudiesonMicrobialPopulatまoninCoastalWaters－Ⅲ．   

ConもributionrromもrainingshipSeisuトMaru，MieUniversity   
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primarilyonthequantまtyoro柑anicmatteravailable（01．ムjte己αg．，1983）．Theareas，Where  

theorg■anicmatternecessaryrornitrogenfixationabounds，are Very fewin marまne錯Viron－  

ment：forexampleestuary，enClosedbay，Sandbeach，tideland，Salt marsh and coastaleutro－  

phiedareas．   

H11JIJetal．（1969）andJoNiミSetal．（1980）reportedthaもthemicroorganisms which can  

growremarlはblywellonnitrogen・rreemedia，haveanabilitytoscavengelowlevelsofnitrog－  

enouscompoundsfromtheatmosphere．JONIミSe£αg－（1980）alsodemonstraもedもhatnitl・Ogen－  

SCaVenglng bacteria showed a high affinity for NH；←，COmPared with Escherichia coli．The  

nitrogen－SCaVenglng bactoriain marine environment are veryimportant speciallyln a nu－  

trientpoorenvironment（opensea）withlowlevelsofavailablecarbon（aboutO．ト2．Omg／1）  

andnitrogen（about2－12堀ハ）．   

0ntheotherhand，thcconceptofoligotrophic（oligocarbotrophic）bacteriawasrecently  

presented（KuzNHTSOVetal．，1979）Theoligocarbotrophicbacteriaweretentativelyidentifi－  

ed asthosebacteriathatcangrowon media containingト15mg organic儀C／1and can be  

subcultured onsuchmedia（PoIND】ヱⅩ′1、Ⅰ汎1981）．KAj〕0′rAand‡s川DA（1984）classified them  

into two groups：Obligate oiigotrophic bacteria and facultative oligotrophic QneS．The  

facultativeoligotrophicbacteriacangrowonmediacontainingO．2K2goforganic－C／1，While  

theobligateolig・OtrOPhicbacもeria，On theother hand，Can nOt（KA】〕0・Ⅰ、A andIs11】i）A1984）．  

Therefore，SOme Of ni七rogen－SCaVenglng bacteria may b¢COnSidored as one of oligoもrophic  

bacterialmembers・However，thenitrogen－SCaVengingbacteriadon’taiwaysgrowonorganic－  

Carbonpoormedia（aboutl－15mgC／1），although they show a high affinity for nitrog－  

enouscompoundsinnitrogQnpOOrm¢dia．   

TheprQSentSもudywasdesignaもed to obtain pr¢liminaryinformationconcernlngdistribu－  

tion ofnitrogen－SCaVenglngbacteria and their rolesin energy economy from the viewpoint  

OfnitrogenrecoveryinもobiologlCalresourcesystemsinmarineenvironment．  

Methods  

Colte¢tionofw8ter＄amPles   

Seawatersampleswereco11ectedduringthecruisesof86－R－9and87－RM3bytheSeisui－  

Maru of Mie University. 

Figs・1and2showthelocationofsamplingstationssetupincoastalandpelagユCregions  

OfJapan．  

Enumeration ot: bacreriai number 

Viable counts of aerobic heterotrophic bactcria and nitrogen－SCaVenglng bacteriain the  

WaterWereObtainedbythesmearplatetcchnique．Themedium（about344mgorganic－C／1）  

fornitrogen－SCaVenglngbacteriausedinthisstudywascomposedofglucos8，0．20g；がycerin，  

0・20g；mannitol，0．20g；SOdium ac飢a妬0．20g；SOdium ciもraもe，tribasic，0．20g；yeaSt  

extract，0・01g；NaCl，30・Og；KCl，0．7g；MgCl2・6Ⅰヰ20，10．8g；MgSO・1－7I王20，5．4g；CaCIz・   
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Fig．2．Locaもion of sampling stations set upin  

the NanseiShotと〉area．   

2H20，1．Og；agar，15．Ogandl，000mldistilledwaterwithpHof7、2－7ゑ Themediumfor  

aercbicheterotrophicbacteriaalsoconsistedofpolypepton，5．Og；yeaSteXtraCt，5．Og；agar，  

15．Ogandl，000mlseawater，PH7．2－7．5．Cultivationwasdoneat25Ocforl－2weeks・  

Results and Discussion  

WatersampleswerecollcctedfromtheIseBayandKumanoNadaareasduringSeptember  

17－19，1986．As showninTablel，nitrogen・SCaVenglng bacteriaiIlthe surぎace wat餅Were  

abundant，i．e．102－103cru／ml，Thesevaluesw蔦rQCOmparabletothoseoraerobicheもerotro－  

Phicbacteria・However，theoccurrenceofnitrogen－SCaVenglng．bacteriainthewatercolumn  

below25mwereveryfew，ran離ngFrom川－102cfu／ml．   

AsshowninTable乳watersampleswerecollected from theNanseiShot6areas during  

May12－14，1987．Thenumberofnitrogen－SCaVenglng bacteriain the surface water of the  

NanseiSbot6areasran那dfromlO3tolO4cru／mユ．Thesevalues購reSOme七imesmorethan  

thosc of acrobic hetcroしrophicbacteria．   

Thus，nitrogen－SCaVenglngbacteriaarelikely to distribute widespreadlyln the water of  

marine environment．   

H几l．andPos′i、GAr柑（1969）described thatputativenitrogen－rixingbacteriacan notfix  

molecularnitrogen，butcanscavengelowlevelsofnitrogenouscompounds．KAWAlandSuGA－  

‖ARA（1971a，1971b，1971c，1971d）reported disもribution of nitrogen－fixingbacteria which  

cangrow on nitrogen－freemedia．Some ofthenitrogen－fixlng bacteria observed by KAWAl  

and SuGA‖Aru mayinclude nitrogen－SCaVenglng bacteria which cannot reduce acetylene to  

ethylene．   
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T8bl81・Distributionornitrogen－SCaVe咽1r償bacもeriainthewaterorもhelseIヨay，Kurnano  

Nada andIヨnshd Nada．  

Depthof  
Waもer  

sample（m）  

Waもer Aerobic Nitrogen－  
temp． heteroもrophs scavenglng  Sampling・ Station  

Statまon d叩th（m）  
Sampling   

date  （℃）  （cru／ml）  bacteria  
（c圭一u／ml）  

Ise‡∋ay   

St．1  29．7  Sep．17，1986  0  24．4   

St．2  26．7  Sep．17，1986  0  23．5   

Kumano Nada and Enshd Nada  

3．3xlO3   1．7×103  

2．1×103  l．5×103  

1，975  Sep．17，1986  0  

2，720  Sep．18，1986  0  

2．4XlO3   1．5×103  

1．8×ユ03  2．4×ユ03  

2．0×iO3  2．6×103  

1．5×10  

2．5×10  

7，0×10  

1．1×102  

2．1×103  4．3×ユ03  

1．0×10  

1．0×10  

1．0×10  

1、0×10  

2．2×103  2．5×103  

7．5XlO  

3．0×10  

1．5×10  

1．0×102  

1．0×10  

3．0×10ユ   1．5×103  

4．5XlO  

4．0×10  

3．5×10  

7．0×10  

4．0×10  

2．2×103  1．9×10き  

2．2×108  5．9×102   
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St．9  

Sl．10  

3，749  Sep．19，1986  

3，673  Sep．19，1986  
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Table 2．DistTibutionofnitrogen－SCaVeng・1ngbacteriainthewaterofもhe  

NarlSeiShot6 ar∈胤  
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D叩th of  Waもer  
Water  temP．  

sample（m） （℃）  

Aerobic Nitrogen－  
heterotrophs scavenglng  

（cfu／ml）  bacteria  
（cfu／ml）  

Sampling・   
station  

Statまorl  

deptb（m）  
Sampling   

date  

NanseiShot6 area   

St．11  835  May12，1987   2．3×104  3．6×104  

4．0×10ヱ  2．2×102  

3．4×102  

6．9×102  

6．1×102  

1．2×ユ0ヰ  2．5×104  

3．3×10亀  3．8×104  

1．1×104  8．1×103  

6．8×102  
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St．12  145  May13，1967   

St．13  2，064  May13，1987   

St．14  1．790  May14，1987  

Kuira Estuary，IriomoteIsland   

St．15  2  May12，1987  
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Among nine DWW strains of WYNN－Wl］，uAMSisolated from Cardigan Bay of United  

Kingdom，8straまns did 

RliOl〕‡；S－RoIきjこiそ′ilS，1980）．According toJoN】三S and Rl一言OnES－RoDERTS，nOn－nitrogen fixing  

Strainswereabletoscaver噌elowlevelsofnitrogenouscompoundsmaまnlyammoniafromthe  

atmosphere．Eight strains of nitrogen－SCaVenglng bacteTia were allsmallgram－negative，  

motilerodswitharespiratoryoxidativemetabolismandwith orange－yellow plgmentSt One  

Strain of them was魚e㍑domo71αぶSp．Six strains w即e pOritrichously flagellat臥 However，  

SeVen Strains other than j㌔e㍑do7乃071αβSp．COuld not be furtherident汀ied even to the genus  

level（JoNlミSandR刃ODlミS－RoBElモrrS，1980）．   

Littleinformation on thegenericcomposition ofmarinenitrogen－SCaVe咽ingbacteriahas  

been availableto date．The authorscollected more than200strains of nitrogen－SCaVenglng  

bacteria from marirle enVironment．Further studi（∋S On the taxonomicaIcharacもeristics of  

marine nitrogen－SCaVenglnglSOlatesw汀＝如carriQdout．  
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