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Abstract :Change of soil organic carbon ( SOC) storage under global warming scenarios was paid much attention of the
soil and global change studies. To address the features of SOC loss of paddy soils in response to global warming, the au-
thors used 3 representative paddy soils from the Tai Lake region, China to incubate at laboratory respectively under 20 C
and 25 'C and the change dynamics of total organic carbon( TOC) , soluble organic carbon ( DOC) and microbial biomass
carbon ( MBC) were monitored in time intervals . The TOC dynamics could be described with primary reaction equations
with the constants varied with soil types and incubation te mperature . While soil warming strengthened TOC loss of a
Fe-leached Stagnic Anthrosol and a Gleyic Stagnic Anthrosol, no significant difference of TOC was detected in a Fe-ac-
cumulic Stagnic Anthosol under different te mperature incubations. Q;( quotient, a measure ment of soil SOC sensitivity
to warming , of the studied soils decreased in the order: 11 .1 ~14.1 for the Gleyic Stagnic Anthrosol < 4.4 ~ 4.6 for
Fe-leached Stagnic Anthrosol < 0.63 ~ 0.73 for the Fe-accumulic Stagnic Anthosol . This indicated that paddy soils
could be a group of human managed soils with sensitive response to global warming, whereas the inter-soil group differ-
ence in this sensitivity may be greater than that existing between the soils from different eco-zones. The different pat-
terns of DOC and MBC change during the incubation of the 3 studied soils were indicative of different features of soil mi-
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crobial com munity of the studied 3 types of paddy soils, which influenced the carbon bio-availability under different te m-
peratures . Thus, change of SOC pools due to soil warming can be accounted for not only by nature of SOC of the soils
but changes of microbial activity and even the com munity associated with soil properties . This study evidences that SOC
loss due to soil warming is not a te mperature-controlled kinetically decomposition process at least . Further studies should
be dedicated on the SOC loss in relation to the interactions between SOC soil minerals-soil micro-biota .
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Table 1  Basic properties of studied soils

pH(H,0)  SOC/grkg™' CEC/cmol( +) kg™ /g kg /gokg ! C/N  H/F
4.92 16.41 14.8 16.9 248 10.4 0.71
6.13 16.81 15.0 25.6 255 10.6 0.66
6.17 16.11 20.2 18.0 323 9.7 0.80
1.2 2mm s
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Table 2 Kinetic equations of TOC decay during incubation under different te mperatures

(20C) R? (25°C) R?
TOC=16.619¢" *0! 0.984 TOC=16.001e *! 0.628
TOC= - 0.154t+16.611 0.984 TOC= - 0.319¢ + 16.007 0.618
TOC= - 0.412Int + 16.522 0.878 TOC= - 1.04lInt + 16.033 0.827
TOC=16.986¢" " 8! 0.930 TOC=16.839¢" 00! 0.870
TOC= - 0.134t + 16.981 0.930 TOC= - 0.401+ + 16.813 0.860
TOC= - 0.362Int + 16.910 0.856 TOC= - 1.026Int + 16.730 0.973
TOC=16.199¢" " %! 0.910 TOC=15.952¢" 03! 0.800
TOC= - 0.428¢ + 16.160 0.786 TOC= - 0.349¢ + 15.938 0.899
TOC= - 1.263Int + 16.046 0.981 TOC= - 1.076Int + 15.896 0.935
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Table 3 Variation of DOC/ TOC ratio of the soils during incubation under different te mperature

e /d
0 7 14 28 56 112
25 0.010 0.010 0.009 0.009 0.008 0.008
20 0.010 0.007 0.004 0.003 0.002 0.002
25 0.006 0.006 0.004 0.004 0.004 0.003
20 0.006 0.003 0.003 0.002 0.002 0.002
25 0.006 0.006 0.005 0.004 0.004 0.004
20 0.006 0.002 0.002 0.001 0.001 0.001
4 / mg* (kg d) "'

Table 4 Comparison of te mperature sensitivity and TOC decaying intensity from respiration/ mg* (kg d) - !

/% /m-k-d("C) (0 Qo
25°C 20°C 25 ch( * )zo°c /mge(kgrdw )
12.06 4.50 17.68 6.59 2.22 4.41 6.38
13.01 3.61 28.45 5.42 4.61 14.06 11.10
12.94 14.96 18.61 21.52 - 0.58 0.63 0.73
(o1
[4] [6~7]
(77
,C/ N - sy
H/ F , ,
, H/F ,
: : 250 ~ 20pm
, . s 40 % ~ 55 %, 2 30 %
[16]
[11.,13] ’ ’
(31
(141 25°C TOC
CENTURY , . Zogg(1997)
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