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微生物の理論分類学の研究

Center Speciesの新しい概念と理論的に分離された新属 Halococcus

林 江沢

Studies on Theoretical Taxonomy of Microorganisms 

New Concept of Center Species and a New Genus Halococcus Induced Theoretically* 

Kohtaku Hayashi 

I) New concept of“Center Species" 

Taxonom｝ァ startswith the study of the relationship of groups to groups. Hence, the 

taxonomy。fmicroorganisms should be followed in consideration with the results obtained 
from comparative studies of the related genera and families. 

There ai℃ t＼＼’o concepts for the taxonomy of microorganisms that have been proposed 

by Sneath (1957) and by the author (1964), both of them are essentially based on Adanson’s 

(17Gi3) principle that all valuable feature只 areequivalent. 

I-1) 弐ecessity of center species 

The taxonomic position of a new species should be decided by comparison with the 

center specieへandnot with an optional species, of the closely related genera (Fig. 1). 

As seen Fig. J, S-value between a new isolated species γand species γis almost equal 

or even higher than that between species '9’and the center species '7' of group B, these 

relationship may lead to the conclusion that species '9’is more related to species '1' and 

then belongs to the group 'A’. However, comparing the group 'A' and 'B', species勺

should belong to the group (genus）‘B'. 

To avoid such erronous decision of taxonomic position of a species necessitates the 

introduction of a new concept in taxonomy. 

I-2) Definition of center species 

The center species exhibits the species having the most morphologically and biologically 

typical characteristics of all species in the genus to which they belong. Hence, the center 

species represents the charactericstics of the genus. 

I-3) Selection method of center species 

The center species is selected by reciprocal mean similarity value (RMSV) among the 

species in the genus. 

Formula of RMSV is shown as follows. 

Rl¥ISV＝よ！cc箔）

'l¥,=Total sum of S-value of a species compared with another species in a genus. 
~ =Total number of species described above. 

* The lecture summary on the Proceedings of the Tenth IAM Symposium “Taxonomy of Microorgan-
isms" held on October, 5th, 1968, Takanawa Prince Hotel, Tokyo. The Institute of Applied Mic-
robiolo約九 Universityof Tokyo. 
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~roup A C9enus A) 9roup B句θ川.：： B) 

Nofo: 

(]) Sfaph・αμγ♂（.l3

② δtaph・句／d.erm/dis

① Gaff.かtrag仰

④ Gaff. ho mar/ 

fjroup C （~eηus c〕

Fig. 1. The center species③，⑦，⑫ and its cross-relationships 
of the related groups (genera) A, B, C. 

Similarity value (S-value) is calculated by Sneath’s method. 

Similarity value=-Ns！~Nd似）

Center species is easily recognized because it has the highest RMSV. 

I-4) Conditions to select a center species in a group (genus). 

A tentative center species of a group of species is calculated from RMSV. 

When all of S-value of the tentative center species against another species are 60～ 
90%, it is a true center species and the group is considered to be genus. 

If the S-value of a tentative center species for any one species is lower than 50%, it is 

a false center species, becuase the genus (group) includes heterogeneous species which 

should be reoriented to another genus. 

These lower S-value-species should be excluded and a true center species must be 

selected again. 

I-5) Validity of center species and RMSV 

- 53 -



No. 14 (1969) 

The S-value of a center species for another species in a group which may be a genus 

or not, and it is valuable to consider whether the group is regarded as a true genus or not. 

By consideration of the S-value of the center species for another species, it is also re-

co伊 izedwhat species should be excluded (Table 2 and 4). 

I-6) Taxonomic rank 

The S-value and RMSV of the center species for another species (strains) or another 

center speices are useful to consider strains, species, genus, tribe, family, order and class. 

The S-value and RMSV of respective rank were shown as follows. 

Species一一一一95土5必

Genus .~ 75土15%

Tribe－一一一一－60土15%

Family－一→一一一 45土15必
Order 30土1596
Class一一一一 15土 10%

Division －く5箔

II Taxonomy of the family Coccaceae 

The rearrangement of taxonomic position of species, genera, tribes and families were 

examined on coccoid bacteria as well as biochemically related bacillary bacteria applying 

the concept of author’s center species with the bases of Adanson’s principle and Sneath’S 

S-value. The taxonomic characteristics described in Bergey’s Manual, 7th edition were 

adopted as features for the calculation of S-value and RMSV. 

Il-1) Genera Stψhylococcits and Gaff kya 

Comparison of the S-value of the center species for another speices of these two genera 

and RMSV suggested that genera Staphylococcus and Gaffkya should be integrated into 

one genus Stajうhylococcus(Table I). 

1. 

2. 

3. 

4. 

TABLE I. Similarity value and RMSV of the genera Staphylococcus and Gαiffkyα 

Species 1. 2. 3. 4. RMSV (%) 
一一一一一一一一一一一 一 一一一一一一一一 一一一一一一一一一一一一一一一一一一一

Staph.αuγeu 100 219/3=73 

Staph. epidermidis 78 100 215/3=72 

Gαff. tetrαgenα 77 76 100 231/3=77 

Gα汀.homari 64 61 78 100 203/3=68 
’ 一 一 一 一 一 一 一 一 一 一一一日一一 一一 一『園一一一・－－一一一一一一一一一一一”一一一一一一一一”←『 一一←一一一一一一一一一

Note: The bold italic species indicates the center species of the genus Staphylo-
coccus which integrated genus Gaffkya. 

Il-2) Genus Micrococcus 

As shown in table 2, this genus includes heterogeneous species. J}f. flavus, a tentative 

center species showed a lower S-value for some other species in the genus. 

These five non-fermentative species, M. colpogenus, M. cryophilus, M. denitr併C仰 s,

M. morrhuae and M. halodenihψcans should be excluded from the genus Micrococcus. 

The true center species of the genus lvhcrococcus which excluded five non-fermentative 

species is M. vαrians. 
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II-3) Genus Peptococcus 

The classification of the species in the genus Peptococcus was found to be proper, and 

the Peptostreptococcus mαgnus and Peptococcus glycinophilus showed a higher S-value to 

the center species of the genus Peptococcits rather than that of the genus Peptostreptococcus 

(Table 3 and 8). 

Hence, Peptostreptococcus mαgnus should be included in the genus Peptococcus. 

TABLE 3. Similarity value and RMSV of the genus Peptococcus 

Species 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. I 12. I RMSV % I RMSV % 

1. P. niger I 100 

2. P. asaccharolyticus I 79 100 

3. P. activus 

4. P.αerogenes 

5. P. prevotii 

6. P. anaerob仰3

7. P. variabilis 

8. P. saccharolyticus 

9. P. grigoroffii 

品。品。
唱

i

A

U

4
官

nu
白

U

唱
EムQν

町
A

P
O
白『
d

口
H
U

唱ー

に
U

白

び

81 77 86 87 100 

83 72 61 70 81 100 

80 70 62 71 77 90 100 

71 78 71 81 82 70 69 100 

63 70 85 87 88 70 68 82 100 

730/10=731 797 /11 =72 

723/10=721 800/11ニ73

708/10=711 760/11=69 

797 /10=80[ 868/11=79 

789/10=791 858/11=78 

729/10=731 796/11=72 

714/10 = 71[ 781/11 =71 

735/10=741 800/11 =73 

737/10=741 795/11=72 

10. P. constellatus I 62 61 64 70 77 71 63 71 76 100 I I 660/10=66[ 727 /11=66 
11. P. glycinophilus I 52 55 48 54 53 61 64 60 48 45 100 I I 540/10=54[ 601/11=55 

12. Pst. ma仰 s I 67 77 52 11 69 67 67 65 58 67 61 J叫 ｜ 町11=66

II-4) Genera Sarcina and Zymosαreinα 

As shown in table 4, five out of ten species having been included in the classical genus 

Sarcinα，should be excluded from this genus, because of their lower similarity value to 

the center species, S. flava. 

The excluded five species are Sarcinαveηtricitli, S. maxima, S. menthanicα，S. barkeri 

and S. litoralis. 

It was proper that the residual five aerobic and packet forming species constitute the 

genus Sarcina, because of their high S-value for S .. fiava, the center species. 

The two microaerophilic, fermentative and packet forming species, S. ventηculi and 

S. maxima, should be elevated to the genus Zymosαrcina from the original subgenus. 

The two strictly anaerobic methane-fermentative and relatively small packet forming 

species, S. methanica and S. barkeri should be included in the genus M ethanococcus. 

S. litoralis should be excluded from the classical genus Sarcinα． 
It may be classified in any other genus. 

Various, originally heterogeneous species have been included together in the classical 

genus Sαrcina, probably owing to their morphological character of packet formation. 

According to the author’s method each of these species will be consequently placed in 

its proper genus respectively, and moreover, they have the specific correlated features 

of the genus (Table 4). 
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TABLE 4. Similarity value and RMSV of the genus Sarcina 

RMSV (%) 
Specis 1. 2. 3. 4. 5. 6. 7. 8. 9. 10 

1～10 1～9 1～5 

100 445/9=49 407 /8=51 276/4=69 
2. S. flava 77 100 473/9=53 437 /8=55 293/4=73 

70 72 100 443/9=49 405/8口 51274/4=69 

56 65 57 100 394/9=44 356/8=45 237/4=59 

73 79 75 59 100 492/9=55 449/8=56 286/4=71 
一一一一一一一一一一一一

"I 38 35 38 29日； 100I I l；；；口：1~~;~::: 
l_二[i~ア1一一IJL[ ~~ :~ ；可 ~: ~: I空；］？ιl」2；写一；
10. S 伽 alis [ 38 36 38 38 特 t21 30 I 35 25 _1叫3仰＝判 1

II-5) Genus Methanococcus 

The hitherto described genus Methanococcus comprise only two species _}f. mαzei and 

M.℃α%引ιlii.

The species 5. methanica and 5. barkeri in the hitherto described genus 5arcinα，were 

compared with M. mazei and M.問 nnielii.

These two species indicated a high similarity value to the center species, JI. mazei 

(Table 5). 

Therefore, these two species (5. methanica and 5. bαrkeri) should be transfered into 

the genus M ethanococcus. 

TABLB 5. Similarity value and RMSV of the genus l¥Iethanococcus 

Species 1. 2. 3. 4. RMSV 
一一一一一一一一一一一－－－－－

1. M. mazei 100 230/3=77 

2. M. vannielii 83 100 205/3 =68 

3. S. metlzanica 82 69 100 228/3=76 

4. S. barkerii 65 53 77 100 195/3=63 

II-6) Genera Leuconostoc and Pediococcus 

As shown in table G, the hitherto described genera Leucoηostoc and Pediococcus should 

TABLE 6. S. value and RMSV of the genus Leuconostoc and Pediococcus 

Species 1. 2. 3. 4. ;). RMS＼ア

一一一一一一一一一一一一一一一－－－副巳一一

1. L. mesenteroides 100 290/4=73 

2. L. dextrαnictt1n 86 100 289/4=72 

3. L. citrovorm勾 80 86 100 281/4=70 

4. P. cerevisiae 61 54 52 100 247/4=62 

5. P.αcidilactici 63 63 63 80 100 269/4=67 
一一一－－ Eーー一一
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be integrated into one genus, Leuconostoc. 

The center species of the genus is L. mesenteroides. 

II-7) Genera Streptococcus and Diplococcus 

Twenty species of the genus Streptococcus constituted one genus. 

Diplococcus pneu11ioniae should be included in the genus Streptococcus, because of its 

high S-value for the center species, Streptococcus bovis in the genus Streptococcus (Table 7). 

II-8) Genus Peptostreptococcus 

Pφto streptococcus mαgunus may be excluded from the genus Peptostreptococcus, and 

transferred to the genus Peptococcus, because this species showed a lower S-value to the 

center species of the genus Peptostreptococcus and a higher S-value to the center species 

of the genus Peptococcus (Table ;3 and 8). 

II D) The relationship of the tribes Streptococceαe, Lαctobαcilleae and Propionibacterieae. 

IIーリ－a) Genus Lαctobacillus 

All species in genera Lαctobacillits, C atenabacterium, Ran』ibacteriumand Cillobacterium, 

except Cillobacteriuni combesii, should be included in one genus, Lactobacillus. 

Eubacteriuni crispatmn may be also placed in the genus Lactobacillus (Table D). 

II-D-b) Genus Cillobacteriimz 

仁1・llobacteriumcombesii constitutes the genus Cillobacterium, since this species should 

not be included in the genus Lαctobacillus (Table D). 

II !J-c) Genus Eubαcteri1tm 

Only Eubαcterium lentum constitutes the genus Eubacterium. The other species of 

this genus should be included in the genus Butyribαcterium, because all of them probably 

produce butyric acid from carbohydrates (Table 10). 

II-D-d) Genus Butyribacterium 

βutyribαctβriuηz rettgβri and eighteen species in the classical genus Eubαcterimn should 

be included in the genus Bitty門＇bαcteriiノt

（ぐ；i、able10). 

II D-e) Genus Propionibacterium 

Bergey’s classification of the genus Propionibαcterium is proper (Table 11). 

II-n f) Genus Zymobαcterium 

Only one species, Zymob. oroticum is properly classified in the genus Zyniobαcterium 

(Table 11). 

II n g) Constitution of genera in the tribes Streptococceae, Lαctobacilleae and Propioni-

bactericac 

From a general consideration, three genera Lαctobacillus, Cillobαcterium and Eubαcterium 

should constitute the tribe Lαctobαcilleαe. 

The tribe Streptococceae should be separated from the classical family Lactobacillaceae. 

1he tribe Lαctobacilleae and Propionibαcterieae should properly constitute the fam日y

Lactobacillαccac. 
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No.14 (1969) 

The hitherto described family Propionibacteriαceae should be subordinated to the tribe 

Propionibactericae. 

Three genera such as Butyribαcteriimi, Propionibacteriimi and Zymobαcterium should 

constitute the tribe Propionibαcterieac. 

From a general consideration of the taxonomic system, the author suggested that the 

family Lactobacillaceae will include four tribes, namely, Lactobαcilleae, Propionibacterieae 

and two not yet recognized tribes which shall be clarified in the future. 

II-9-h) Relationship of the tribes StJteptococceαe, Lαctobαcilleae and Propionibαcterieae 

S-value and RMSV of the center species of the genera of tribes Streptococceae, 1；αcto勾

bac1・lleaeand Propionibαcterieαe are shown in table 12. 

TABLE 12. S. value and RMSV of the center species of the tribes 
Streptococceae, Lactobacilleae and Propionibacterieae 

（‘enter species 2. 3. I 4. 5. 6. I 7. 8. 9. [ RMSV (96) 

1. Lt uc. mesenteroides I 370/8=46: 113/2=57 
2. Strep. bovis 60 100 : *1.n ' *248 I 357 /8=45l 113/2=57 
:3. Peptostrep. productus 53 s:3 100 ! 1 I 407 /8=41! 106/2=53 

4. Lact. (Ramib). pseud仰川川仰 , 43 45 s4 i 100 i I 429/8=54¥ 116/2=58 
5. Cillob. co例 besii i 35 *131 44 ) 58 100 i *349 I 331/8=41i 93/2=47 
6. Eゆ act.lentu1 

7. Propioη. rゆわwsaceum [ s1 54 5o I 58 35 45 I 100 I 393/8=49: 100/2＝印

8. B11tyrib. (Eub). obstii ¥ 33ホ240 5o 1 55 *352 5o I 47 100 I 377/s言 47[ 97/2=49 
9. ZyHiob. orot1c1t1n i 58 42 51 I 58 41 46 I 53 5o 100 I 399/8=501 103/2=52 

Xote: Mark本 1,2, 3 are average number of nine S-value between center species of the 
tribe Streptococceae and those of the tribe Lactabacilleae (41 %) the tribes Streptococceac 
and Propionibacterieae (48%), and the tribe Lactobacilleae and Propionibacterieae(49%}, 
respectively. 

II-10) Genus Neisseria 

Bergey’s classification of the genus N eisseria is proper and the center species is N. 

flavα（Table 13). 

II -11) Gen us V eillonellα 

The genus Veillonella is also classified properly. 

The center species is V. renijormis (Table 14). 

II-12) Taxonomy of the family Coccαceae based on the author's concept 

II-12-a) Tribe Micrococceae 

The hitherto described family Micrococcaceae should be subordinated to a lower rank, 

to the two tribes M icrococceae and Sαrcineαe. 

Three genera Stαphylococcus, Micrococcus and Peptococcus constitute the tribe Microco・

cceαc. 

II-12-b) Tribe Sarcineae 

The hitherto described genus Sarcina should be separated into two genera, namely 
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The relationship of the genera of these tribes are shown in the figures 2 and 3. 

Fig. 2 Relation of the genera in the family Coccaceae 

TABLE 13. Similarity value and RMSV of the genus Neisseria 

Species I. 2. 3. 4. 5. 6. 7. 8. 9. 10. RMSV （箔）

I. N. gonorrhoeae 
2. N. meningitidis 

3. N. catarrhalis 
4. N. flavescens 

5. N. subflava 

6. N. flava 
7. N. pcrflava 

8. N. sicca 
9. N. haemolysans 

10. N. caviae 凡
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463/9=51 

520/9己 58

664/9=74 

652/9=72 

675/9=75 

676/9=75 

667/9=74 

576/9=64 

618/9=69 

545/9=61 

Note: The S-value of N. subflava to N. perflava is 93%, 

hence these should be integrated into one species. 

Sαγcina and Zymosarcina. 

The tribe Sarcineae comprises these two genera described above and genus M ethanococcus. 
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No.14 (1969) 

Fig. :!. Relation of the genera in the tribes Lactobacilleae and 
Propionibacterieae 

Note: The genera in the obli<:!ue lines arc generally 
anaerobic to microaerophilic. 

TABLE 14. Similarity value and RMSV of the genus Feillonella 

Species 1. 2. 3. 4. 5. 6. 

1. V. parvula 100 

2. V. alcalescens 66 100 

3. V. discoides 68 81 100 

4. V. renif ormis 72 73 70 100 

5. V. vulvovaginitidis 52 70 66 75 100 

6. V. orbicula 72 73 68 73 70 100 

II ”F 12-c) Tribe St：γφtococceα¢ 

RMSV(%) 

330/5=66 

363/5=73 

353/5=71 

363/5=73 

333/5=67 

356/5=71 

The three genera, Leuconostoc, Streptococcus and Peptostreptococcus constitute the tribe 

Stre全tococcεαι

II-12-d) Tribe Neisserieae 

The classical family N eisseriaceae should be placed in a lower rank as tribe N eisserieae. 
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This tribe shall include three genera, but only two genera, N eisseria and Veillonella 

were described in literature. 

Theoreticaly, the existence of one more genus, is speculated by the author, in the family 

Coccαceae based on the taxonomic system and relationship of this family (Fig. 2). 

II-12-e) The relation of genera in the family Coccaceae 

The comparison of the center species of genera in the family Coccaceae is shown in table 

15. 

The relation of genera and speculated genus H alococcus located in the tribe N eisserieae 

is shown in figures 4 and 5. 

C可

ぺ
0 
('¥ 
0 
C可
C可
~ 
~ 
~ 

Speculated new ienus Ha.lococcus 

Fig. 4. Relation of the family Coccaceae and the speculated 
genus Halococcus 

III A new genus H alococcus induced theoretically 

in the family C occaceae 

The genus H alococcus was induced theoretically. 

This genus includes three species isolated by the author, five species having been classified 

in the genus M icrococcus and one species in the genus Sαrcina, in literature. 
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Fig. 5. Relation of the family Coccaceae 

III-1) Theoretical features of the genus Halococcus 

The theoretical features of genus H alococcus in the tribe N eisserieae were speculated 

as follows; 

(1) Gram stain negative, (2) Spherical cells, (3) Occuri時 inpairs, (4) Aerobic, (5) Haloto-

relant, (6) Oxidase test positive, (7) No acid production from glucose. 

III-2) Isolation of species from the speculated habitats. 

Conscious selecting isolation was conducted using nutrient agar plate added with glucose, 

BTB and 5% of NaCl and checking the above mentioned features of the colonies. 

Thirty-four strains were obtained from the speculated habitates such as salted fish or 

sea羽rater.

III-3) Biological characteristics of species in the genus Halococcus 

Fourteen strains were selected from thirty-four strains which had all theoretical features, 

and then these strains were tested for their biological characteristics. 

The S-values and RMSV were calculated on the basis of one-hundred-twenty features. 

(Table 16). 

Only three species were confirmed from the fourteen strains. 

These newly recognized three species and Jlvf. colpogenes, M. denitrificans ATCC 135壬3,

JJ1. morrhuae, M. hαlodenitr~戸cans ATCC 15174, and Sa,’c. litoralis which were exclused 
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from the classical genera Micrococcus and Sarcina, were compared biologically. 

The morphological and biological characteristics (one-hundred-twenty features) were 

not listed here. 

The S-value and RMSV of these species were shown in table I 7. These species indicate 

high S-value to the center species, therefore these species constitute one genus, Halococcus. 

Species 1. 2. 3. 4. 5. 6. 7. 8. 9. 

TABLE 17. Similarity value and RMSV of 9 species in the new genus Halococcus 
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581/8=73 

559/8=70 

563/8=70 

534/8=67 

535/8=67 

547/8=68 

509/8=64 

441/8=55 

493/8=62 

III-4) Congruence of theoretical features and experimental findings 

In these experiments, about seventy to eighty features which were not yet reported, 

were tested and newly added to those described in the former reports. 

It was proved that the theoretical features and the experimental findings were congruous. 

Thus, it is considered that the taxonomy based on the authors concept and method 

mentioned above might be reasonable. 

III-5) Characteristic features of the genus Halococcus 

Gram stain negative, spherical cells, no flagella. 

Aerobic, methachromatic bodies, halophilic or halotorelant, catalase positive, oxidase 

positive. 

No acid is produced from glucose and other carbohydrates. 

III-G) The differential characteristics of six species in the genus H alococcus 

PPA (di-phenylalanine oxidative deaminase) test, potassium nitrate reduction, urease, 

V.P. reaction, gelatin liquefaction, spontaneous agglutination and red pigmentation may 

be differential characteristics. 

The differential characteristics and reaction of each species in the genus H alococcus 

are shown in table 18. 

III-7) The nomenclature of three new species and emendation some species. 

The new species isolated by the author were named as follows; 

H alococcus strain 7-1ー→Halococcusαcetoinfaciensnov. sp. 

H alococcus strain 8-1－→Halococcus agglomeratus nov. sp. 

H alococcus strain 11-4ー→Halococcu,s nondenitr伊cansnov. sp. 

The emended species are as follows: 
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TABLE 18. The differential characteristics of the six species in the genus Halococcus 

＼＼～五eyfeatures I PPA ¥ KNOa I Urease ¥ V.P. I Gelatin I Spont~n…I Red 
Species ～－－ --1 Ir仙 ctionI I reaction / liq u向 ti叫 agglutmation/ pigmentation 

H aloe. aceto向~~i.e~~ i ＋ ＋ 1) 

Hα：loc. agglo悦併atus I 
＋ 十(H. 8-1) 

Haloc. non-d(~~ 1市:11-4) I + 

Haloc. denitr伊cans
＋ (M. de仰trificans)

H aloe. !1~~~：；；伊y伊c::) i ＋ ＋ (M. 

Haloc. （.~o・p的hil:t i ＋ ophilus) 

＋｜＋  

＋ 

＋ 

＋ 

Note: Species-names were described as newly nomenclatured or 
emended, The classical names were indicated in parenthesis 

M icrococcus denitr《

Micrococc也tshαlodenitr｛戸Cαns一→Halococcushαlodenitr｛戸Cα？i s 

M icrococcus cryophilus一←→Hαlococcuscryophilus 

III-8) Relationship between the classification of Bergey's Mannual and the author’s 

proposal 

Comparison between the classification of Bergey's Mannual and the author’s proposal 

is shown as follows. 

The classification of Bergey’s Mannual 

family 

Mic：γococcαceae 

family 

Lactobacillaceae 

tribe 

St：γeがococceae

N.fa勾ily
eisseγiaceae 

genus genus 

The classification of the authos'r proposal 

family 

Staphylococcus ,. 
Gaffkya f→Staphylococcus 

M icrococcus ，－一一一周 Micrococcus 

Peptococcus －＼－一一一・Peptococcus 

Sa仰 a＼＇に4ごケ －'7'-Sarci：仰
¥ ¥ 『－旬うあ，mosarcina

M ethanoco》cus; _ ----M ethanococcus 

Leuconostoc ¥ ti 
一 一 ’ 1 ‘lト－－予静Leuconostoc

Pedioc 

Stre合tococcus L可 1
J; ？十－1ーテStreφtococcus

D伊lococcus ¥ ¥ ... 

Pφto砂 φtococ附穴1「Pφtostrφto似 cus 

［ルeisseria 一－叩
·~ Halococcu s 

V eillonella一一－－－』一一 Veillonella 
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III-9) Key features of the family Coccaceae 

Family Coccaceae-spherical 

No.14 (1969) 

I. Tribe Micrococceae-Gram( + ), tetrads or irregular masses, catalase( +) 

1. Stψhylococcus-facultative anaerobes, NH4H2P04 not utilized as a sole source 

of nitrogen. 

2. Micrococcus-aerobes, NH4H2P04 utilized as a sole source of nitrogen (except 2 

species). 

3. Peptococcus-anaerobes 

II. Tribe Sarcineae-Gram(+), packets (except 2 species of genus Methanococcus) 

1. Sarcina-aerobes, <3 μ, sugar-fermentation（一）， methane同 production(-)

2. Zymosarcinα一一－microaerophilesor anaerobes, >3 μ, sugar必rmentation(+ ), metlト

ane-production(-) 

3. Meth仰 ococcus-anaerobes,<3 μ, sugar-fermentation（一）， methane同 production（十）

III. Tribe Shψtococceae-Gram（十｝， chains, catalase（一）

1. Leuconostoc-microaerophilic, 1-or dl-lactic acid production（十）

2. Streptococcus-facultative anaerobes, d-lactic acid production（十）

3. Peptostreptococcus－一一anaerobes,lactic acid production(-or +) 

IV. Tribe N eisserieae－一一Gram（一）， pairs 

1. N eisseria一一facultativeanaerobes, sugar-fermentation(+) 

2. Halococcus-aerobes oxidase( + ), halophilic, sugar-fermentation(-) 

3. Veillonellα一旬－anaerobes,sugar-fermentation ( + or -) 

Conclusion 

1. A new concept of center species was introduced in the taxonomy of microorganisms. 

2. Theoretical taxonomy was developed on the family Coccαceaβ，based on Adanson’s 

principle, Sneath’s similarity value and the author’S Concept of center species calculated 

from reciprocal mean similarity value. 

3. A new genus Halococcus was induced theoretically. 

It was proved that three newly recognized species and six species which had been classified 

in other genera, constituted the genus Halococcus. 

4. It was interesting to found that theoretical features and experimental findings 

completly congruoused. 
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