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Table 1 Man chenical and physical properties of the soik studied

Percentage of particle of different size ( %)

' oM ™ Act. Mn  Act Fe CEC pH?
P k) (kg ) (mks ) (mghg ) (el g ) R T T
2 mm 0.25 mm 0. 02 mm
Changsha 136 110 399 4 882 9.62 531 46 4.6 46 8 24.0
Zunyi 387 318 414 7072 18.6 7 4 33 31.6 49 6 15.5
Guangzhou 112 Q91 48 2746 7.13 633 93 43.3 303 17.1
Changchun 14 8 121 482 2813 28.4 8@ 16 35.6 29 6 33.2
Wuxi 195 1. 76 114 6 009 16.4 557 Q5 321 429 4.5
Beijing 14 1 1. 36 116 1209 12.7 7 A% I 1 6l.5 24 4 13.0
Chongqing 252 221 199 3648 27.5 727 12 38.9 34 0 25.9
Wenshan 211 2 M 175 6771 19.3 8 10 10 32.0 391 27.9
Fuzhou 157 133 79.0 5561 9.97 470 132 31.0 271 8.7
Y ingtan 171 145 8.0 2614 8. 89 50 69 32.7 36 8 2.6
Nant ong 131 1L 38 130 2549 11.3 7. 87 a2 52.6 316 15.6
Hangzhou 13 8 117 162 3222 9.10 762 a1 75. 8 225 1.6
Shenyang 115 Qa 97 43 4559 15.5 739 15 M. 6 36 8 17. 1
Nanchang 151 1. 29 154 4093 8.79 514 27 27.5 54 3 15.5
Haikou 202 1. 8 13.5 3291 6.72 49 28 0 3.6 171 20.3
1) 51 Wiaer Wea= 51
1.3 CHy P= dc/dt x V/IW x MW/MV x 273/ T
s :P CH4 s Uggd_l;dc/dt
) CH4 s
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Temporal variation of CH4 production rate of diferent paddy sols during anaerbic incubation
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Fig 2 Temporal varation of (H4 production rate of different paddy soils during aerobic incubation
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Table2 Total CH, production during the 132 day incubation CH4 ’ CHa4
CH4 The total CHs production 1)
. Anaerobic Aewbic  Percentage pH CH4 )
(Mg g~ 'l (Mg g soil) (%) CHy
Zunyi 1180213 1368 88. 4 (3
Wuxi 968 +245 14245 %.5 ) CHa4
Y ingtan 931 %351 35082 %.2
Nart ong 451+77 L 12%0 19 %.8 3 CH, )
Fuzhou 3197 5714 01 R.2 Table 3 Correlation coefficients beween CH, production
Chongging 2.4%168 6 8+0 79 87.4 and soil properties
Beijing 4.6%14 8 06810 15 9%8.4 Soil properties Anaerobic Aerobic
Changsha 21.1%9 3 068£0 12 %. 8 Organic C content 0.57 0. 84
Hangzhou 19.7%£7.5 L 14%0 53 %.2 Total N wntent 0.55 0. 77"
Guangzhou 11332 9 0421009 %. 3 Active Fe content 0.37 0. 46
Nanchang 10.5%2 8 038%0 07 %. 4 Active Mn content - 0.07 0. 27
Wenshan 7 BE1.64 0 42%0 09 A0 Arene content - 0.11 -0.06
Haikou 58711.04 07™t0 17 86.5 Silver sand cont ent -0.25 -0.22
Shenyang L 52%0.25 02510 06 8.6 Silt content 0.37 0. 41
Changchun 1 18£0.25 0 41£0 05 6.3 Clay content 0.04 -0 11
1) CH, CH, CH, pH - 0.15 0. 11
The percentage of the diference between anaerobic and aerobic CH, CEC 0.02 0. 16
production rate to anaerobic CH4 production rate By ox e s 1% *
2.4 CH, and** mean difference of a significant level of 5% and extremely significant
CHa CHa level of 1% , respectively in correlation coefficient
CH4
) CHy R CH4
CH4 (4 4 )
P P
( 1)  CH 1 CH4 :
) : , CH4
CH4 = — 336.89+ 342.83x ,
,R?= 0.33 oH (5.6 ’
CH4 = — 53.17+ 116.74 % CH,4
~ 901. 06 % L R*=0.79 C )
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Correlation coefficient
Spatial disribution of -CH, -CH,

. Lierature
soil sample Soil OCY content CH, production Soil TN? content CH,, production

The Philippines 0.66" a7y [5]
Notth China, East China 0.61% 0 &Y [6]

South
China, East China, Southwest China, Central 0.57) Q 553
This paper
Chma, North China, Noitheast China
China, the
o 0. 49" 0 8% [10]
Philippines, Ttaly
USA, .
4) 4 [11]

India, Thailand, Liberia

1) OC: Organic catbon; 2) TN: Total nitrogen; 3)

CH,4 ,
1000 (
CH4

CH4
) 500 ( )

pH
, , CHg4
2
CHa4
CH4 ,
CHy

[ 1] Bouwman A F. Introduction. In: Bouwman A F. ed. Sols and the

Greenhouse Effect. Chichester: John Wiley and Sons, 190 25~ 32
[ 2] Bouwman A F, Sombroek W G. Inputs to climate change by il and

agriculture related activities. In: Schapenseel H W, Schomaker M,
Ayoub A. eds. Soil on a Warmer Earth. Proceedings of An Interna-

Reach significant level; 4)

[3]

[4]

[5]

[7]

[ 8]

[ 10]

Beyond significant level

tional Workshop on Effects of Expected Climate Change on Soil Pro
cesses inthe Tropics and Subs tropics. Nairobi: Elsevier, 1990 15~
29

Houghton J T, Callender B A, Varney SK. eds. Climate Change,
the Supplementary Report to the IPCC Scientific Assesment Canr
bridge: Cambridge University Press, 1992. 35
Neue H U. Methane emission from rice fields

43: 466~ 474

Bioscience, 1993,
Wassmam R, Neue H U, Bueno C, et a. Methane produdion ca
pacities of different rice soils derived from inherent and exogenous
substrates. Plant and Soil, 1998, 203: 227~ 237

Wang B, Xu Y, Wang Z, et a. Methane production potentials of
twenty eight rice soils in China. Biol Fert Sols, 1999, 29: 74~

80

, 1981. Institute of Soil Science, Chinese Acade
my of Sciences. ed. The Physical and Chemical Analysis of Soil (In
Chinese) . Shanghai: Shanghai Science and Techmobgy Press, 1981

, 1985. 251~ 269 Chen J
F, He Q. Chemical distinction of oxide minerak. In: Hseung Y.
ed Methods for Soil Colloid Research (In Chinese). Beijing: Secr
ence Press, 1985 251~ 269
Denier van der gon H A C, Neue H U, Lantin RS, et al. Controt
ling factors of mehane emision from rice fields. In: Batis N H,
Bridges EM. eds. Woild Inventory of Soil Emission Potentials Work-
shop Wagemningen: ISRIC, 1992 81~ 92

Yao H, Conrad R, Wassmam R, & al. Effed of soil characternstics



104 45

on sequential reduction and methane production in sixteen rice paddy [11] Wang ZP, Lindau C W, Delaune R D, et al. Methane emission and
soils from China, the Philippines, andItaly. Biogeochemisry, 1999, entrapment in flooded rice wils as affected by soil properties. Biol
47(3): 267~ 293 Fertil Soik, 1993, 16: 163~ 168

METHANE PRODUCTION POTENTIALS OF RICE PADDY SOILS AND
ITS AFFECTING FACTORS

Xu Hua'"  Cai Zucong'  Yagi K2
(1 State Key Laboratory f Soil and Sustainable Agriculture, Institute f Soil Science, Chinese Academy ¢ Sciences, Namjing 210008, China)
(2 Nationd Institue of Agro Emironmental Sdences, Tsukuba 305 860, Jepan)

Abstract Fifteen paddy soil samples were wlleded from the major rice producing regions of the country and incubated urr
der anaerobic and aerobic cnditions to invest gate effects of soil properties on CH 4 production. CH, production potentials of the
15 paddy soils differed greatly, with the total CHs outputs over the whole inaibation period (132 days) varying in the range of
1. 18~ 1180 lg g~ '( anaerobic incubation) and of 0. 41~ 136 Hg g~ !( aerobic incubation) . Significant positive correlation w as
observed of CH, produdion with contents of soil organic carbon and total nitrogen. However, CH, production was not significantly
affected by the other soil properties, such as partide sizes, soil pH, soil cation exchange capaciy and active Fe and Mn corr
tents. Thus soil organic matter content is the most important soil property affecting CH, produdion. Comparison with the results
of the other similar experiments showed that the larger the spatial scale the soil samples represented, the less soil properties cor
related with CH, production, and the less significant the correction of an individual soil property with CH, produdion.

Key words Rice paddy soil; CH4; Production capacity; Soil property; Spatial scale



