Chinese Journal of Ecology 2007 26 7 1133 -1137

%
12 1% 1 1 12
110016 * 100039
3~5cm N,
4
S154.2 A 1000 —4890 2007 07 -1133 -05

A modified method for measuring soil hydroxylamine reductase activity. SHI Yun-feng' ’
WU Zhi-jie' SHI Yi' CHEN Li-jun' WANG Shu-yi' > 'Institute of Applied Ecology Chinese
Academy of Sciences Shenyang 110016 China *Graduate University of Chinese Academy Sci-
ences Beijing 100039  China . Chinese Journal of Ecology 2007 26 7 1133 -1137.
Abstract In this paper the traditional measuring method of soil hydroxylamine reductase activi-
ty was partially modified. The anaerobic condition needed for the measurement was created by a 3
-5 cm fluid seal which was made from the boiled water having been cooled down under airproof
condition. The air above the fluid seal was exhausted with N, current to prevent O, dissolving into
water. Compared with traditional methods this method could reduce the uncertainty and the
complexity in operation and increase the maneuverability. Taking iodometric analysis as the ref-
erence four spectrophotometric methods were adopted to determine the hydroxylamine concentra-
tion in extract and the results showed that ammonium ferric sulfate-phenanthroline method was of

high accuracy and precision being feasible in measuring soil hydroxylamine reductase activity.

Key words hydroxylamine reductase anaerobic condition spectrophotometry.
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50 ml
100 ml 2 ml
10 min B
4 2.2.2
2.1046 g 1L
1000 mg- L~'
2 FeCl, - 10 ml A B
21 50 ml 0.5 ml 0.4 ml FeCl,
1 mol- L7'
10 ml 100 ml 100 mg- L~
1 01234 5ml 50 ml 02468 10
mg- L'
- 1 ml A B
T ali. 1 Basic physical and chemical properties of test soils 50 ml 1 ml 1
A A el 1 ool L
1 457 0.85 0.63 0.25 10.96 Il 0.004 mol- L~ Iml
2 6.76 2.2 1.05 0.62 23.25 0.01 mol- L™
3 7.90  1.84 1.45 0.63 14.02 1 ml 100 ml 10 mg-
- L 01234 5ml 50ml 00.2
221 1980 0.40.60.8 1.0mg L'
lg 1 mm 100 ml
20 mg CaCoO, ) Iml A B
1 ml0.5% 1 ml 1% 50 ml 1 ml
10 ~12 mm 0.004 mol- L' 1 ml 0.01
30 C mol- L~
5h 180 °C 3 h 2 ml )
5 ml A B
3 4 ml 1 ml 0.1 mol- L'
50 ml 2 ml 10
A ml 100 ml 100 mg- L~
lg 1mm 01234 5ml
4 4 20 mg CaCo, 5 ml 0 10 20 30
3 1 ml 0.5% 40 50 mg- L7
1 10 ml A B
4 1 ml 1% I ml 1%
I 3.0x107* ~ 1.5 x 10 ~* mol -
5 min 0, L
5 ml N,
30 C
5h 2
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Tab.2 Applied conditions of five analytic methods
pH < min nm
FeCl,- 20 5-10 600
- 2-~9 20 1-10 510 0.4~15 mg L7!
- 4.6~6.6 20 1-10 520 0.4~10 mg L7!
- 30 65 495 6~80 g L
-1, 20
2.2.3 ml V,
ml 1 000 Vv,
A= S - S-S5, VV,/1000 V, /M M
A mg NH,OH- ¢! 3
5h™" S, NH,OH mg -
L' S, NH,OH mg- L™' S, 5
NH,OH mg: L'V, 3

3 5
Tab.3 Hydroxylamine reductase activities of different treatments measured by five analytic methods

mg NH, OH-
gfl . Sh! P<0.01 P<0.05 P<0.01 P<0.05

FeCl,- 1 1" 0.747 0.027 Bb Aa
r* =0.9882 2+ 0.724 0. 057 Bb Aa
2 1 0. 633 0.028 Aa Aa
2 0. 625 0. 046 Aa Aa
3 1 0.974 0. 069 Cec Aa
2 0. 955 0.032 Cec Aa
- 1 1 0.718 0.010 Bb Aa
r=0.995 2 0.724 0.034 B b Aa
2 1 0.610 0.013 Aa Aa
2 0.617 0.027 Aa Aa
3 1 0.922 0. 006 Cec Aa
2 0.914 0.022 Cec Aa
- 1 1 0.709 0. 004 Bb Aa
r=0.99%4 2 0.702 0. 043 B b Aa
2 1 0.618 0.017 Aa Aa
2 0. 624 0.032 Aa Aa
3 1 0.912 0.010 Cec Aa
2 0.931 0. 025 Cec Aa
1 1 0.734 0.035 Bb Aa
r=0.914 2 0.716 0. 020 Bb Aa
2 1 0.721 0. 053 Bb Bb
2 0.631 0. 043 Aa Aa
3 1 0.928 0. 044 Cec Aa
2 0.930 0.024 Cec Aa
1 1 0.725 0.010 Bb Aa
2 0.708 0.016 Bb Aa
2 1 0.616 0.014 Aa Aa
2 0. 625 0.041 Aa Aa
3 1 0.931 0.023 Cec Aa
2 0. 940 0.028 Cec Aa

* n=6 ry =0.707 ry, =0.834 e | * ok k2

1980
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3.1 3.3 -
Fe3*
1980 Fe’* Fe’" Phen
10 ~12 mm Fe
Phen ,*" 1999
2005 Fe'*
Fe Phen ,’*
Fe Phen ,>*
2005 pH 2 ~9 Fe
0, Phen ,** pH
3~ 1978
5 em N, 3 pH 2~9
min 2005 0.4 ~
N, o, 15 mg- L™
3 2 3
P>
0.05 1. 0% -
2000
3 3.4 -
1 2 3 - -
CV 1.34 2.27 2.50 Fe**
Fe Dipd ,°*
Fe3*
3.2 FeCl;-
FeCl,- 1980 1993 3
2 FeCl,-
pH
1980 Fe’* -
Fe* Fe*.
Fe’" 1993
2~10 mg- L'
0. 988 2 NaF Fe'”
3
1 2 3 3.0% 2.8% 3.5
4.6% Fe’*
2000
1996
2~3

0.914 3
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6~80g- L'

FeCl,-

0. 998

2004

30 C

65 min

2

3~5cm
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45.
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16 4
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. 1980.
45 —46.
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24 6 1084 — 1090.
332 184 -185.
. 2005.
22 4
. 1993.
24 7 315-316.
. 1999. N,0
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200510047888.5 P .
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