Table S1. Respiration rates in calcareous and red soils

Calcareous soil Red Soil
KP1 KP2 KP3 Average  NKP1 NKP2 NKP3  Average
Soil
g 107.40
respiration L 75.64 17161+ 138.78+ 13484+ 14744+ 13167+ 130.15+ 13793+
rate (mg C - b' 14197a 96.71ab 106.45A 82.07ab 89.84ab 53.50ab  76.88 A
m3h)

Annual soil
emission (tC  926.08 1645.45 1342.40 1304.64 1313.02 1083.24  1104.47 1166.91

km2 a)

Data are means + SD; different lowercase letters indicate differences between soil profiles and uppercase

letters indicate population mean differences at p =0.05.N=33 in KP1 and NKP1, N=23 in remaining profiles.

Table S2. CO: Concentrations in different layers in calcareous and red soils

Depth Calcareous Soil (%) Red Soil (%)
(cm) KP1 KP2 KP3 Average NKP1 NKP2 NKP3 Average
033+ 115+ 0.59 + 0.65+0.73 0.51+ 0.60 = 0.51+0.34
-10 0.44 £0.26
0.30 1.04 0.49 b 0.32 0.44 d
0.50 = 1.17 + 0.58 = 0.72£0.74 0.65 0.71 % 0.64 +0.37
-20 0.58 £0.27
0.46 1.07 0.42 ab 0.41 0.44 c
0.55 + 138« 0.64 + 0.82+0.88 073+ 0.68 + 0.73+0.35
-30 0.76 £0.32
0.47 1.30 0.52 ab 0.47 0.26 bc
0.66 = 111+ 0.76 £ 0.82+0.69 0.87 + 0.78 = 0.80+0.39
-40 0.78 £0.31
0.57 0.89 0.54 ab 0.46 0.42 ab
0.75+ 129« 0.88 + 0.95+0.72 0.83 + 0.93 + 0.94+0.47
-50 1.03 £0.52
0.56 0.94 0.54 a 0.43 0.44 a
0.72 £ 1.30 + 0.94 = 0.96 +£0.71 0.95+ 092+ 0.87+0.46
-60 0.78 £0.34
0.54 0.90 0.59 a 0.65 0.36 a
0.77 £ 1.17 + 0.86 = 0.91+0.75 0.86 + 0.82+ 0.81+0.35
-80 0.78 £0.30
0.63 1.02 0.54 a 0.43 0.34 ab
0.74 = 1.07 + 0.58 £ 0.79 £0.61 0.69 + 0.69 = 0.68 +0.38
-100 0.67 £0.45
0.49 0.83 0.38 ab 0.33 0.31 bc
0.63 + 1.20 = 0.73 £ 0.73 £ 0.76 = 0.77 £
Average
0.16 c 0.11a 0.15 bc 0.17 be 0.14b 0.12b
Average 0.83+0.73 a 0.75+0.41b

Data are means + SD. Different letters within a row indicate differences between profiles; different letters
in a column indicate differences among layers at p = 0.05. N=33 in every layer of KP1 and NKP1, N=23 in
different layer of remaining profiles.



Table S3. 5'3C-CO: values at different depths of calcareous and red soils

Depth Calcareous Soil (%o) Red Soil (%)
Average Average
(cm) KP1 KP2 KP3 NKP1 NKP2 NKP3
-22.18 + -2345+  -2353+ -24.17 =
-10 -26.27 -24.45 -25.46 -24.8
0.80 194 a 0.64 1.02a
-23.75 + -24.06+ -2545=+ -25.28 =
-20 -25.83 -23.21 -25.98 -24.04
0.87 1.19 ab 0.52 0.81b
-22.08 + -23.64+ 2627+ -25.74 =
-30 -26.04 -24.34 -25.51 -24.92
0.09 192 a 0.71 0.77 b
-24.41 + -2494+ 2542+ -25.40 =
-40 -26.03 -24.9 -24.9 -25.84
0.86 0.91 ab 0.54 051b
-25.28 + -2528+  -26.39+ -26.16 =
-50 -- -25.27 -25.51 -26.12
0.51 0.41 ab 0.85 0.71b
-25.98 + -2593+ 2594+ -25.91 £
-60 -26.42 -25.28 -25.44 -26.32
1.19 0.93b 0.88 0.69b
-25.35 -2543+ -26.11= —-26.00 =
-80 -26.69 —24.42 -25.41 -26.26
0.71 0.95 ab 1.48 1.10b
-24.23 + -2497+  -26.09 + -25.99 +
-100 -26.7 -24.71 -25.5 -26.2
0.69 1.24 ab 1.01 0.77 b
-2424+ 2628+ -2457+ 2562+ 2546+ 2556+
Average = 153a 0.34b 0.66 a 115ab  029ab  0.86ab
-2471+144 a -25.58 + 0.96b

--Represents no data. Data are means + SD. Different letters within a row indicate differences among
profiles; different letters in a column indicate differences among layers at p = 0.05. N=5 in every layer of
calcareous and red soil.

Table S4 Seasonal carbonate dissolution rates in calcareous and red soils.

Height/De Calcareous Soil (mg/cm?a) Red Soil (mg/cm?a)
pth Summ Autu Wint Spri Avera Summ Autu Wint Spri Avera
(cm) er mn er ng ge er mn er ng ge
207 179 143 159
280+ 217+ 221+ 158+ 123+ 1.46 +
150 (air) + * + +
0.74 0.27 0.60 c 0.53 0.03 0.39 c
0.58 045 021  0.62
258  1.59 440 1.61
422+ 274+ 278+ 256+ 184+ 2.60 +
0 (air) + * + +
0.52 0.75 1.10c 0.50 0.49 123 ¢
054 044 0.83  0.08
779 318 13.47 648  13.74
655+ 850+ 650+ 1844+ 16.56+
20 (soil) + * + * +5.29
0.77 1.46 2.26b 3.94 1.32
031 053 346  0.68 b
50 (soil) 574+ 590+ 697 931 698+ 2239+ 1679+ 1047 18.08 16.94
soi
1.84 0.60 + + 1.83 3.53 2.82 + + +5.09



0.30 1.54 ab 3.06 1.86 a

748 790 10.05 4.89  10.96
1090+ 6.19+ 812+ 16.07+ 1281+
100 (soil) + + + + +4.47
1.65 0.91 2.05a 2.35 0.71
073 1.06 1.64 0.85 b
Average in
the air (mg 250£091a 2.03+1.07a
cm2a’l)
Average in
the soil
720£211b 13.88+5.42 a
(mg cm?2a

D)
Data are means + SD. Different letters within a row indicate differences among profiles; different letters

in a column indicate differences among layers at p = 0.05. N=12 in every layer of calcareous and red soil
profiles.
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Figure S1. Temperature and rainfall in Maocun village



