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Effect of Different Media on MPN Estimation of
Ammonia-oxidizing Bacteria in Lakes

QIU Shan-Lian ZHOU Yi-Yong"

(Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072)

Abstract: The MPN method was used to enumerate ammonia-oxidizing bacteria (AOB) in water and sedi-
ments of several shallow lakes. The suitable incubation time, medium types and substrate (ammonium sul-
phate) concentrations were studied. The results showed that, MPN values increased with the incubation time,
reaching a stable maximum at some time stages, which was 40 days in all the samples for MSF medium.
Among the three media used (XZ-AOB MSF SW), MSF give the highest MPN value. In addition, am-

monium sulphate concentration in medium was an important factor affecting MPN estimation of AOB.
Compared to AOB in lake sediments, AOB in lake water was more sensitive to ammonium sulphate concen-
tration.
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, MPN 1.2 7%
, 1.2.1 EFE: ( 2 XZ-
MPN 3 AOB 41 MSF 51 sw [16]
ZnS047H,O 1095 g/L, FeSO47H,O 5 ¢g/L,
’ MnSO4H,O 1.54 g/L, CuSO4+5H,0 0.392 g/L,
’ Co(NO3),6H,0 0.248 g/L, Na,B,0,-10H,0 0.177 g/L
1.2.2 MPN %: 1 mmol/L (pH 7.2)
y y 10 ,
1 HetShE
> 5 5 5 mL
1.1 7l , 28°C , Griess
, MPN 7]
1 [18]

R1 BRERHERKE

Table 1  Characters of sampling sites

Time Site Temperature (°C) Depth (cm) Transparency (cm)

2006.4.10 22 120 45
2006.4.18 27 250 100
2006.6.20 12# 33 170 23
2006.10.12 16# 26 100 30
2006.12.22 2# 8 175 54
2007.4.29 28 - 77
2007.5.21 29 - -

F2 SEUAFEN3FHEFRE

Table 2 Three culture media for growth of ammonia-oxidizing bacteria

Ingredient XZ-AOB MSF SW
Distilled water (mL) 1000 1000 1000
(NH4),SO, (g/L) 2 0.5 0.5
MgS0,-7H,0 (g/L) 0.03 0.05 0.04
K,HPO, (g/L) 0.75 0.5
KH,PO, (g/L) 0.2
NaH,PO, (g/L) 0.25
MnSO,-4H,0 (g/L) 0.01
CaCO; (g/L) 5 14.29
NacCl (g/L) 2
CaCl,'H,O0 (g/L) 0.02
CaCl,-2H,0 (g/L) 0.04
KHCO; (g/L) 0.02
NaMo0O4-2H,0 (mg/L) 0.0024
Fe-EDTA (mg/L) 0.5
Trace elements mixture (mL) 1 1
7 1, 66 1 , MPN
2 %R , |
2.1 B ENHIARELME MPN 58 MPN
A XZ-AOB , 6 MPN
3 10 d , , 24 d(1C 1D),
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Fig. 1 Effect of incubation time on the MPN enumeration of AOB in lakes in three different media
A: (2006.6.20); B: (2006.4.10); C: (2006.4.18); D: (2007.4.29); E:
(2007.5.21); F: (2006.10.12)

Note: A: sediment of Lake Yuehu(June 20, 2006); B: sediment of Lake Baoan(April 10, 2006); C: sediment of Lake Houguan(April 18, 2006);
D: sediment of Lake Chaohu(April 29, 2007); E: sediment of Lake Donghu(May 21, 2007); F: water of Lake Yuehu(Oct 12, 2006)

60d( 1F); SW .6 MPN XZ-AOB SW
MPN 17d( 1A) , MPNyse/MPNy_ a08
66 d ( 1F) ;  MSF , 1.75~329.67, MPNysp/MPNgy
40d MPN 2.00~2000.00 SW XZ-AOB
22 FRBFEMNTRYEAILMAE MPN i+ MPN » MSF
AL MPN ,
3, , MSF 40d( 2.1
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F3 FREFENBATENAE MPN TR0

Table 3 Effect of different medium types on the MPN enumeration of AOB in lakes

MPN MPN medium MPN MPN ratio
Sampling sites
XZ-AOB MSF SW MSF/XZ-AOB MSF/ SW SW/XZ-AOB
(2006.6.20) 39000 940000 15000 24. 10 62.67 0.38
Sediment of Lake Yuehu
(2006.4.10) 540000 5400000 42000 10.00 128.57 0.08
Sediment of Lake Baoan
(2006.4.18) 930 14000 7000 15.05 2.00 7.53
Sediment of Lake Houguan
(2007.4.29) 910 300000 150 329.67 2000.00 0.16
Sediment of Lake Caohu
(2007.5.21) 110000 1600000 420000 14.55 3.81 3.82
Sediment of Lake Donghu
(2006.10.12) 280 18000 540 64.29 33.33 1.93
Lake water of Lake Yuehu
(2006.12.22) 20 3500 80 175.00 43.75 4.00
Lake water of Lake Yuehu
(2006.12.22) 280000 490000 110000 1.75 4.45 0.39
Sediment of Lake Yuehu
2.3 RMIRENAEELHAE MPN 88 3 Wig
=AU
MPN , 2
’ XZ-AOB ’ (141 3 (19211 4 0] 5 (5] g [2223]
0.5 gL, 1/4; 7] ,
MSF , 0.5 g/L, , MSF 40 d
: SW . MPN
0.05 g/L,
1/10, 1/10
(5 g/L) , , MPN , 4
( 2A  2B) ,WT
XZ-AOB , MPN S
2 g/L, ; U7 sw MPN
MSF , MSF ( 3),
0.5 g/L, ;. SW , , H',
0.05 g/L, , (pH 7.0~8.5)
1/10( 2C 2D) , [24] , XZ-AOB
: MPN MSF ,
@ gl
, X7Z-AOB MSF SW [7,8,10,11,21,22]
> MSF Hasting (7] S
) Esthwaite
XZ-AOB  SW ; , (0.67 mmol/L)
5 SW > , (125 mmOl/L)
Whitby [ ,
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Fig. 2 Effect of substrate(NH4),SO4 concentration on the MPN enumeration of AOB in Lakes
(g/L), . A:
(2006.12.22); C: (2006.4.10); D: (2006.12.22)

Note: The figures above the bars indicate the substrate concentrations in the media, among which the figures underlined indicate the concen-
trations mentioned in the literatures, and the remaining figures indicate the concentrations used in this experiment. A: Water of Lake Yuehu
(Oct 12, 2006); B: Water of Lake Yuehu (Dec 22, 2006); C: Sediment of Lake Baoan (April 10, 2006); D: Sediment of Lake Yuehu (Dec 22,
2006)

(2006.10.12); B:

Windermere MPN , s
(0.67 mmol/L) (5 mmol/L) MPN MPN
, (0.67 mmol/L) , MPN
(5 mmol/L) (12.5 mmol/L) s
R MPN (40 d) (MSF)
> (0'5 g/L)3
R 3
MPN S X L
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