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Distribution and Role of Denitrifying, Nitrifying, Nitrosation and Anr
monifying Bacteria in East Lake

Liu Dongshan, Luo Qifang (Institute of Environ mental medicine, Tongji Medical College of Huazhong University
of Science and Technology, Wuhan 430030, China. E- mail : martinliver @yahoo .com)

Abstract : The most probable number ( MPN) method was e mployed to determine the distribution and role of four nitro-
gen cycle bacteria, including ammonifying bacteria, denitrifying bacteria,, nitrosobacteria and nitrobacteria, in East
Lake, Wuhan. The results showed that the n( MPN ) of nitrosobacteria in water was most in rainy season and least in
dry season, while the number in common season between them. The n( MPN) of water nitrobacteria in rainy season
was less than in the other two seasons . The n( MPN) of water am monifying and denitrifying bacteria were most in com-
mon season , least in dry season. The n( MPN) of nitrosobacteria in sediment in rainy season was more than that in
other seasons . The n( MPN) of sediment nitrobacteria was most in dry season while denitrifying bacteria was more in
dry season than in other seasons. The n( MPN) of ammonifying bacteria had no difference among three seasons . Com-
pared with water phase, the n( MPN) of nitrosobacteria in sediment phase was more in rainy and dry season ( p <
0.01) ,while nitrobacteria’ s number was prevailing in water phase during common and rainy season while denitrifying
bacteria’ s was prevailing only in common season( p <0.01) .The ammonifying bacteria had no difference in water and
sediment. The results de monstrated that the difference in distribution of four nitrogen cycle bacteria in two phase and
three season played a significant role in nitrogen re moval , which promoted am moniation, nitrification ,nitrosification and
denitrification in lake . The study also found that the lg[ n( MPN) ] of denitrifying and am monifying bacteria in water
and sediment had significant correlation with the catching gas volume( p <0.001) . Furthermore , different season had
different gas volume ( p <0.01) , which showed that ammoniation and denitrification could convert organic nitrogen and
nitrate into gas nitrogen( NH; ,N, O ,N,) and also varied greatly with different season .
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Table 1  The geometric means of n( PMN) of nitrogen
cycle bacteria in water during different season
( Apr-00) (Jul00) ( Nov-00)
( nob) 5.24x10°  2.10x10° 6.12x10°
(nb) 3.43x10°  4.09x10°  1.70x10°
(db) 3.05x10°  6.89x10°  9.79x10°
(ab) 1.14x10°  2.16x10°  3.97x10*
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Table 3 The catching gas volume and n( MPN) of ammonifying and denitrifying bacteria in water

(ammonifying bacteria) ( denitrifying bacteria)

Apr-00 Jul-00 Now-00 Apr-00 Juk00 Now-00

A n( MPN) 1.4%x107 4.5%x10° 4.5x10* 2.0x10° 2.0x10° 1.4x10*
v/ ml 3.0 2.4 0.8 3.0 2.4 0.8

B n( MPN) 1.4%x107 4.5%x10° 1.5%x10° 3.0x10° 3.5%10° 2.0x10*
V/ ml 3.0 1.6 0.2 3.0 1.6 0.2

C n( MPN) 1.4x%107 2.0x10° 3.0x10* 1.1x107 7.5x10° 7.5x10%
v/ ml 3.1 2.0 0.6 3.1 2.0 0.6

D n( MPN) 1.4%x107 7.5%10° 2.0x10* 4.5%x10° 3.0x10° 9.5x10*
V/ ml 3.0 1.8 0.6 3.0 1.8 0.6

E n( MPN) 1.4x107 4.0x10° 2.0x10* 4.0x10° 1.5x10° 1.1x10°
V/ ml 3.0 1.5 0.6 3.0 1.5 0.6

F n( MPN) 2.0x10° 3.5x10° 7.5%x10° 2.0x10° 4.0x10° 3.0x10°
V/ ml 2.0 1.5 0.5 2.0 1.5 0.5

G n( MPN) 1.1x107 2.0x10° 7.5%x10° 7.0x10* 1.5x10° 3.0x10*
V/ ml 2.8 1.2 0.4 2.8 1.2 0.4

H n( MPN) 1.4x107 1.5x10° 3.0x10° 2.0x10° 6.5x10* 2.0x10°
V/ ml 2.8 1.0 0.3 2.8 1.0 0.3

I n( MPN) 1.5%x10° 2.5x10° 2.0x10° 1.1x10° 4.0x10° 1.6x10°
V/ ml 2.0 2.2 0.3 2.0 2.2 0.3

J n( MPN) 1.4x%107 7.5%x10° 4.5x10° 9.5x10° 6.0x10* 1.5x10*
V/ ml 2.9 2.0 0.3 2.9 2.0 0.3

4 n( MPN)

Table 4 The catching gas volume and n( MPN) of ammonifying and denitrifying bacteria in sediment

(ammonifying bacteria) ( denitrifying bacteria)

Apr-00 JulF00 Nov-00 Apr-00 Jul-00 Nov-00

A n( MPN) 1.5%x10° 1.4%x10° 7.0x10* 1.5%x10° 1.1x10° 3.0%x10°
V/ ml 2.0 2.0 1.0 2.2 2.0 2.8

B n( MPN) 1.1x107 1.5%x10° 1.5x10° 9.5x10° 2.0x10° 1.15x10°
v/ ml 2.8 1.8 1.1 2.0 2.5 2.5

C n( MPN) 1.4%x107 4.5%x10° 7.5%10° 1.5%x10° 4.0%x10° 3.0x10°
V/ ml 2.8 1.5 0.2 2.0 2.7 2.3

D n( MPN) 4.5x10° 2.0x10° 1.1 x10* 4.5x10° 1.4x107 4.05x10°
v/ ml 1.3 2.0 0.4 2.6 4.0 2.5

E n( MPN) 1.5%10° 3.0x10° 3.0x10° 1.1x10° 4.5x10° 1.1x10°
V/ ml 1.8 1.2 1.1 3.0 2.8 3.4

F n( MPN) 3.0x10° 1.1x10° 1.15x10* 4.5x10° 3.0x10° 2.0x10°
V/ ml 1.5 1.6 0.4 2.6 2.4 2.2

G n( MPN) 1.4x10° 9.5x10° 7.5x10* 1.4x107 2.5x10° 1.1x107
V/ ml 2.0 1.2 1.1 3.0 2.4 3.2

H n( MPN) 2.0x%10° 3.0x10° 4.5x%10* 2.5x%10° 4.0x10° 2.0x10°
V/ ml 2.0 1.1 0.5 2.5 2.8 1.8

I n( MPN) 1.4%x107 2.5x10° 2.0x10° 1.4x107 1.15x10° 3.0x10°
V/ ml 3.0 2.0 0.2 3.0 2.5 2.0

J n( MPN) 9.5x10° 3.5%x10° 1.4%x10° 4.5%x10° 3.0%x10° 1.4x107

V/ ml 1.5 2.2 0.2 2.7 2.5 3.1
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