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Contribution of Anaerobic Oxidation of Methane to Whole Methane Oxidation

LU Zher mei, MIN Hang ,CHEN Zhong-yun ,LU Qin
( College of Life Sciences, Zhejiang University , Hangzhou 310029 , China)

Abstract : The contribution of anaerobic methane oxidation to the whole methane oxidation is investigated by monitoring the activities
of anaerobic and aerobic oxidation of methane in paddy soils composed mechanically of <0.02mm and >0.02mm soil granules , con-
tained different water contents, and long-term fertilized organic manure or inorganic nitrogen, phosphorus and potassium fertilizers .
The results obtained from various treated soils are relatively identical, which shows that most of the activities of anaerobic methane
oxidation is obviously lower than those of aerobic methane oxidation. The contribution of anaerobic methane oxidation was generally
lower than 10 % of total methane oxidation in paddy soils with different treat ments, however, higher than 30 % in the soils e merged
in water as the soils became anaerobic and methane diffused difficultly into soil , leading to lower activity of aerobic methane oxidation .
The long term fertilization has a significant effect on the activity of aerobic methane oxidation in paddy soil, with the | #| > £y o5, p <
0.05, but a slightly one with (| #| <ty ¢s,p>0.05) , leading to the obvious influence on the e mission flux of methane. The contri-
bution rates of anaerobic methane oxidation were lower from 1.31 % to 4.14 % in the whole methane oxidation .
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1.1 Table I  Design of long-term fertilization/ kg* (hm*+a) =
' oKl K , M (22500); P
(157.5) ;K (157.5)
CK3 i CK4 ,
| N N(315) NPK N (315);P (157.5) ;K
(157.5)
19822002 20a NP N(315) ;P (157.5) |mnpk M (225000 :P (157-5)
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Table 2 Physic-che mical properties of the tested Huangsong soil
N P K
ot /pstem”! / mgekg ™' / mgekg ™' / mgekg ™! /gokg ™!
7.15 0.212x10° 88.54 43.8 48.98 22.2
7.80 0.245x10° 91. 65 139.8 82.82 24.3
1) pH =1:3 , SPMIOA pH DDS 11 A ; :0. 5mol* L~
NaHCO; , ; :1 mol*L-' NH,O0Ac ;
0.02mm > 0.02mm < s SmL , 28°¢C 7d
0.02mm 2 s R s
s SmL , 28 C 7d. 3
1.3 10 min, 1 mL
(1) , 28T 2d
20g 100 mL , 9 mL 1.4
70 % 102G
R 100 % , 100 mL
99.999 % 5 ~ 8min, s
28 C 7d. 99.999 % >
5 min, 1 mL , 28°7TC 2d
:N, 25mL/ min,H, 60 ~70 mL/ min, 600
(2) ~700mL/ min, 38°C, GDX502,
20g 100 mL , 17s.
I mL 24 % 3
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Table 3 Effect of the Huangsong soil particle-size distritribution on the activities of methane oxidation
( )/ %
x10°°
>0.02mm <0.02mm
/ mol*(deg) "' / mol*(deg) "' ! %
Al 100 0 2.094 0.1253 5.646
A2 90 10 2.206 0.1135 4.893
A3 80 20 2.269 0.1973 7.999
A4 70 30 2.285 0.1647 6.723
AS 60 40 2.342 0.1809 7.170
A6 50 50 2.206 0.1975 8.217
A7 40 60 2.728 0.0634 2.271
A8 30 70 2.361 0.1526 6.071
A9 20 80 2.542 0.1466 5.453
Al 0 10 90 2.595 0.0929 3.456
All 0 100 2.428 0.0350 1.421
4
Table 4 The methane aerobic and anaerobic oxidation rate under different moisture levels in Huangsong paddy soil
( ) x10°°¢ x10°°
! % / mols(deg) ! / mol*(d-g) ! ! %
6.84 0 0 0
18.37 1.030464 0.03021 2.848
24.29 1.241841 0.03378 2. 648
30. 41 1.165217
36.13 1.101803 0.03327 2.931
42.05 1.025179
48.28 0.779453 0.02981 3.684
53.89 0.443892
59.8 0.303855 0.03206 9.544
65.72 0.229873 0.04399 16.063
77.57 0.079266 0.03629 31.401
136.74 0.066055 0.03515 34.733
195.93 0.036991 0.02981 44.625
2.2
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Table 5 The methane oxidation rate while the soil water content was 24 % in paddy soil
0 ~48h 48 ~72h 72 ~90h 90 ~108h 108 ~126h
x 10" %/ mol*(deg) "' 0.669 1.373 1.825 1.841 1.845
x 10" %/ mol*(deg) "' 0. 408 0.0825 0.0683
!/ % 37.88 5.668 5.282
2.4 MNPK .MNPK + .M.MNPK .MNPK+ CK2),
6 (N.NK.NP NPK) (CKl .CK3  CK4)
([ £ > to.05,p<0.05),
(1t < ,
to.os » p > 0.05) . (M. (131
6 ( )
Table 6 The contribution of methane oxidation to methane anaerobic oxidation in long-term fertilization treated paddy soil
CKl CK2 CK3 CK4 N NK NP NPK M MNPK MNPK +
x10°°/ mol'(d-g)'l 0.463 0.519 0.392 0.325 0.398 0.443 0.472 0.529 0.498 0.671 0.528
x10°°/ mol'(d-g)'l 19.224 28.08 9.072 11.16 16.176 24.96 22.776 26.304 31.032 41.088 39.72
/% 2.32 1.77 4.16 2.80 2. 41 1.74 2.03 1.97 1.58 1.60 1.31
MNPK (CKl) ,
, 41.088 x 10°° (NK.NP  NPK),
mol*(deg) "' 0.671 x 10°° mol* (d=g) '. CKl1 CKl1 ,
MNPK ( CK2)
, (M. . N.NK.NP NKP
MNPK  MNPK +) , , CKl
28.08 x 10 ° mol*(d+g) ", (CK3 CK4)
; , MNPK
, ( MNPK 25% 50 % ,CKl
MNPK +) , 50 %
(M) 70 %.
, 0.519 x 10°° ,
mol*(deg) "' . (N)

26.176 x 10" ° mol*(d*g) "', 0.013 ~0.043
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