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Chlorobium phaeobacteroides nov. spec. and C. phaeovibrioides nov. spec., 
Two New Species o] the Green Sul/ur Bacteria 

Summary. Two new species are described which comprise of the brown-colored 
rod-shaped and vibrio-shaped forms of the phototrophic green sulfur bacteria. In 
nature they occur at greater depths in lakes and ponds than the green-colored forms. 

In  Zusammenarbei t  mi t  dem Norwegisehen Ins t i tu t  ffir Wasserfor- 
schung (Blindern, Oslo) wurden in den Jahren 1964 und 1965 Wasser- 
proben aus den anaeroben Zonen dreier norwegischer meromiktischer 
Seen entnommen. Eine Probe aus 19,5 m Tiefe des Sees Blankvann ist 
Sfil]wasser, w~hrend die beiden anderen Proben aus 7 m Tiefe des Polden- 
Sees und 6,7 m Tiefe des Langvikvann Brackwasserproben sind (0,80/0 
bzw. 2,30/0 Salz). Mit der yon PF]~NIG (1965) beschriebenen N~hrl6sung 
fiir lohototrophe Schwefelbakterien wurde aus jeder Probe eine Reinkul- 
tur  yon gelb- bis rotbraun, sp~ter schokoladenbraun gef/irbten, unbeweg- 
lichen Organismen isoliert. Auf Grund ihrer morphologischen, physiologi- 
sehen und bioehemischen Eigenseh~ften wurden die isolierten Stiimme als 
zwei neue Arten der Gat tung Chlorobium der griinen Schwefelbakterien 
erkannt  (PFE~NIC, 1966, 1967). Die Carotinoide der isolierten Sti~mme 
wurden yon L/AAElV JENSEN (1965) untersucht und als zugeh6rig zur 
Gruppe V der Carotinoide aus phototrophen Bakterien besehrieben. 
Elektronenoptische Untersuehungen yon COH~-BAzrRv. (1965) zeigten, 
dal~ die neuen Organismen typische Chlorobium-Vesikel besitzen, wie sie 
als Tr~ger der Assimflationspigmente fiir alle bisher untersuchten Chloro- 
baeteriaceae eharakteristisch sind (COH]~-BAzr~ et al., 1964; HOLT et 
al., 1966; PF~IO u. COH~N-BAzr~E, 1967). 

* tterrn Professor Dr. Dr. b.c.A. RIPP~L-B~D~s zum 80. Geburtstag ge- 
widmet. 
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T~tYP~ u. G~,~ov~sE (1968) berichteten inzwischen fiber die Isolie- 
rung weiterer brauner Chlorobium-St~mme aus marinen und Sfil~wasser- 
standorten. 

Species Descriptions 
Chlorob ium phaeobacteroides  Pfennig, 1967 [PFa~NIO, Ann. 

Rev. Microbiol. 21, 285 (1967)]. 
phae.o.bae.te.ro.i'des ML. adj. phaeobacteroides brown rod-shaped, Gr. adj. phaeus 
brown; Gr. neut. n. bactrum rod; Gr. noun eidus form, shape. 

Morphology. Cells rod-shaped, occasionally slightly bent, 0.6--0.8 
wide and 1.3 to 2.7 ~t long. Frequently two or more cells remain attached 
and form more or less curved chains; stationary phase cells are almost 
spherical and cell chains have a Streptococcus-like appearance. Multi- 
plication by binary fission. Nonmotile. Gramnegative. Typical Chlorobium 
vesicles underlying the cytoplasmic membrane carry the photopigments. 
During growth with sulfide, globules of elementary suffur are deposited 
extracellularly in the medium. 

Culture. Obligately phototrophie, strictly anaerobic, photolithotro- 
phic, photoassimilation of simple organic substrates only in the presence 
of sulfide and CO 2. Optimal pH 6.7 to 7, growth temperature 25--30~ 
Color of cultures yellowish to redish-brown, later chocolate brown, milky 
or chalky appearance when sulfur globules are present. Lens-shaped 
colonies in agar, dark brown; young colonies surrounded by a whitish 
halo of elementary sulfur globules which disappear during further 
growth. Growth dependent on vitamin B~. Sulfide or sulfur required as a 
source of cell suffur; assimilatory sulfate reduction lacking. 

Pigments. Absorption spectra of living cell suspensions show the 
maxima of bacteriochlorophyll d-containing organisms (long wavelength 
maximum about 725m~). Carotenoids group V, major components: 
Isorenieratene and fl-isorenieratene, minor components:/~-carotene and 
chlorobactene. 

Photosynthetic Hydrogen Donors. Sulfide, elemental sulfur; addition 
of acetate or fructose produce slightly increased cell yields during growth 
with sulfide and CO 2. Inhibitory are propionate, higher fatty acids and 
pyruvate. No growth with hydrogen or methane as the only electron 
donors. Hydrogenase positive, catalase negative. 

DNA Base Composition. 49 (strain 2430) and 50 (strain 2431) moles 
0/0 guanine plus cytosine. 

Source. Anaerobic sulfide containing water 19.5 m below surface of 
meromictic lake Blankvann, Norway. 

Holotype. Strain 2430 (Blankvann). Type culture deposited with the 
culture collection of the Institut ffir Mikrobiologie der Universit/~t G6t- 
tingen, Germany. 
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Chlorob ium p h a e o v i b r i o i d e s  Pfennig,  1967 [PF~NNm, Ann.  
Rev.  Microbiol.  21, 285 (1967)]. 

phae.o.vi.bri.o.i'des. M.L. adj. phaeovibrioides brown vibrio-shaped, Gr. adj. phaeus 
brown; L. v. vibro to vibrate; M.L. noun Vibrio name of a bacterial genus; Gr. noun 
eidus form, shape, M.L. adj. vibrioides resembling a Vibrio. 

Descr ip t ion  s imi lar  to  t h a t  o f  C. phaeobacteroides excep t :  

Morphology. Cells w e a k l y  curved  to  v ibr io-shaped,  0 .3 - -0 .4  ~ wide 
and  0 .7 - -1 .4  ~z long. U n d e r  cer ta in  condi t ions  cells r ema in  a t t a c h e d  and  
grow in to  more  or  less t i g h t l y  w o u n d  coils and  spirals .  

Culture. Ut i l i za t ion  of  s imple organic  compounds  in  the  presence of  
sulfide and  C02: ace ta te  and  p rop iona te  p roduce  increased  cell yields.  

D N A  Base Composition. 52 (s t ra in  2531, Polden)  and  53 (s t rain 2631) 
moles ~ guan ine  p lus  cytosine.  

Source. Anaerob ic  sulfide conta in ing  wa te r  a b o u t  7 m below the  
surface of  t he  meromie t i c  lakes  L a n g v i k v a n n  and  Polden,  Norway .  

Holotype. St ra in  2631 (Langvikvann) .  T y p e  cul ture  depos i ted  wi th  
the  cul ture  collect ion of  the  I n s t i t u t  ffir Mikrobiologie  der  Univc r s i t~ t  
GSt t ingen,  Ge rmany .  

Fraulein ROSMARIE RIPPK~ danke ich ffir sorgf~ltige Assistenz und Dr. MA:~LEY 
MAiD,L, Houston, Texas, fiir die DI~S-Basenbestimmungen. Der Deutsehen For- 
schnngsgemeinschaft ist eine Sachbeihilfe zu verdanken. 
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