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Table 1. Genera and Characteristics of the Chemoautotrophic Nitrifying Bacterig

Percentage of

Growth range

Genus? Morphology G+C (pure culture) Habitat

Ammonium oxidizers
Nitrosomonas  Straight rods : motile with one or two 47.4-51.0 5-40°C, pH 5.8-9.5 Soil, marine,
subpolar flagella or nonmotile freshwater

Nitrosospira Spiral shaped ; motile with peritrichous
flagella or nonmotile

Nitrosococcus  Cocci in pairs or tetrads ; motile with
single or tuft of peritrichous flagella
or nonmotile

Nttrosolobus Lobular, pleomorphic cells partially

compartmentalized by cytomembranes;

motile with peritrichous flagella
Nitrite oxidizers

Nitrobacter Short rods ; motile with a single polar
flagellum or nonmotile

Nitrospina Long, slender rods; nonmotile

Nitrococcus Spherical cells with cytomembranes for-

ming a branched network in cytoplasm

54.1 25-30°C optimum, Soil, will not grow

pH 7.5-8.0 optimum  in seawater
50.5-51.0 2-30°C, pH 6.0-8.0  Soil, marine,
freshwater
53.6-55.1  15-30°C, pH 6.0-8.2  Soil
60.7-61.7  5-40°C, pH 5.7-10.2  Soil, marine,
freshwater
57.7 20-30°C, pH 7.0-8.0, Marine
grow only in 70-100%
seawater
57.7 20-30°C, pH 7.0-8.0, Marine

grow only in 70-100%

seawater

2 All information, exept growth ranges for Nitrosomonas and Nitrobacter, was taken from S.D. Watson, 1974, Bergey’s
Manual of Determinative Bacteriology. 8th Ed., Buchanan and Gibbons(eds.), pp. 450-456.
5 A new species, Nitrosovibrio tenuis, has recently been proposed by Harms ef ai. (1976).



Table 2, Growth Constants of Nitrifying Bacteria
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Generation Activity
Substrate time (pmol N- Yield
Organism uMN) (h) cell-1.h-}) (cellsug N-1) Reference
NH{ Oxidizers
N. oceanus 10 500 - Carlucci and Strickland (1968)
42 552 Carlucci and Strickland (1968)
50 331 - Carlucci and Strickland (1968)
5x 103 21 0.058 1 x 106 Carlucci and Strickland (1968)
25 x 103 - 0.0012-0.083 0.5 x 108 Watson (1965)

1 x 103 24 Carlucci and Strickland (1968)
N. mobilis 4 x 103 12-13 Koops ef al. (1976)
Nitrosomonassp® 25 x 103 57-83 0.002-0.014 0.6 x 106 Goreau ef al. (1980)
Nitrosomonas sp. 34.5 Belser and Mays (1980)
Mud isolate 292 40 Yoshida (1967)
Water isolate 1.5 500 Carlucciand Strickland (1968)

5x 103 16 Carlucci and Strickland (1968)

NO3 Oxidizers
N. gracilis 1x103 24-28 Watson and Waterbury (1971)
N. mobilis 1x103 10-24 Watson and Waterbury (1971)
Nitrobacter sp.c 0.009-0.042 Belser (1979)
2 x 108 Bock (1978)

Nitrosospira sp. 20 0.004 8 x 108 Belser (1979)

?Range of values given for 0.5-20% O levels. ®Marine strain D-41. ‘Range of activity values among five serotypes.

Table 3. Half-Saturation Constants (K, ) for Nitrifying Bacteria

Organism/Observation Substrate K,® Reference
Nitrosomonas sp. NH,* 1-2 x 103 Belser and Schmidt (1980)
Nitrosomonas sp.© NH,* 71-714 Focht and Verstraete (1977)
N. europaea® NH,* 0.3-1.6 x 103 Suzuki ef al. (1974).
Nttrosomonas sp.¢ NH,* 14.2 Knowles et al, (1965)
Nitrosomonas sp.f NH,* 2x 1038 Knowles ef al. (1965)

N. oceanus® NH,* 1 x 103(0.44) Watson (1965)
500 Carlucciand Strickland (1968)
2-10 (0.89-4 x 10-3) Carlucci and Strickland (1968)
Unknown isolate NH,* 7.5-75(3.3-33 x 10-9) Yoshida (1967)
Natural populations NH,* 0.10 (0.04 x 10°3) Olson (1980)
0.10 (0.04 x 10-3) Hashimoto ef al. (1983)
5.0(2.2x 1079 Wada and Hattori (1971)
NO,~ 0.02 Olson (1980)

?Km values in uM N. Values in parentheses are for NHs. *pH 7.5-8.0. ¢Pure cultures, sewage: 25°30°C. 47.5-8.5

¢8°C. /46°C. BPure cultures.
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Table 4. Nitrifying bacteria in Passaic River water and solid-phase environments

. NH{ oxidizers NOj; oxidizers No. of ob-
Environment . . o
Range Mean Median Range Mean Median servations
MPN/m! MPN/m! MPN/m! MPN/m/ MPN/m! MPN/m/ MPN/m/
Water 5.6-2,780 395 150 0"-702 30 4 41
Surface sediment? 1,280-1,620,000 214,000 62,000 116-42,800 7,422 3,990 23
MPN/g MPN/g  MPN/g MPN/g MPN/g  MPN/g
Surface sediment?  1,190-3,860,000 462,000 147,000 121-94,500 15,900 5,300 23
Rock associated 832,000-3,920,000 2,090,000 1,520,000 80,500-274,000 153,000 106,000
Algae associated  31,000-4,680,000 2,360,000 399-136,000 68,200
Plant associated 1,910-61,200,000 11,400,000 3,420,000  847-12,300,000 1,350,000 125,000 13

a  (.1/m! (one sample).

5The topmost sediment, approximately I cm thick. Both sets of entries are based on the same MPNs.

Mine Brook
Beaver Brook

Thames Estuary
Dalaware Estuary
Chatham

Activity

Passaic at Pinebrook
Little Miami at Dayton, Ohio

~—— Distance Downstream ——>

Fig. 1. Location of Actively Nitrifying Zones.
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