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Fig. 1 Topographical map and soil sampling sitesin two small cachments
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1
Tablel Basic propertiesof soil in the two Hunan catchments
/ Lol CECe BS % AIS %
pH (cmol/kg) (cmol/kg)
(cm) (gkg) (cmol/kg)
Al H Ca K Mg Na
szY 1A 0-~10 10.15 4.26 5.47 4.38 0.139 0.43 0.219 0.15 0.043 15.4 80.1
1B 10~ 30 8.00 4.39 4.99 4.02 0.121 0.40 0.192 0.13 0.047 15.4 80.6
1BC 30-~45 9.31 4.80 4.24 2.64 0.103 1.07 0.124 0.19 0.048 3338 62.3
1c 45~70 9.55 4.93 2.94 1.47 0.070 0.91 0.086 0.32 0.062 46.9 50.0
2A 0-6 10.5 3.94 7.81 6.90 0.184 0.31 0.137 0.13 0.086 85 88.4
2B 6~30 5.64 4.37 2.22 1.93 0.067 0.08 0.032 0.02 0.070 9.1 86.8
2BC 30~ 60 6.31 432 2.13 1.82 0.067 0.08 0.035 0.02 0.072 9.7 85.6
2C 60~ 90 2.65 4.44 1.77 1.46 0.057 0.09 0.036 0.02 0.070 12.2 82.4
3A 0-5 12.37 4.08 6.06 5.39 0.143 0.26 0.094 0.08 0.067 8.3 89.0
3B 5-~30 9.49 4.29 455 411 0.092 0.20 0.026 0.05 0.064 7.5 90.3
3BC 30-~65 9.04 4.40 5.61 5.12 0.099 0.21 0.026 0.05 0.077 6.5 91.3
3C 65~90 911 4.30 5.08 459 0.088 0.22 0.027 0.05 0.070 7.2 90.4
4A 0~5 12.03 411 4.68 4.07 0.101 0.24 0.097 0.06 0.080 10.2 87.0
4B 5-~30 9.44 4.25 491 4.39 0.103 0.19 0.031 0.04 0.124 7.8 89.4
4BC 30~70 9.77 4.39 4.06 3.60 0.099 0.18 0.031 0.04 0.080 8.2 88.7
ac 70~85 9.17 4.60 4.01 3.43 0.099 0.27 0.032 0.07 0.074 1.1 855
5A 0-6 12.33 3.99 6.98 5.99 0.206 0.36 0.163 0.12 0.080 10.4 85.9
5B 6~30 10.70 4.09 5.35 4.80 0.090 0.25 0.052 0.04 0.085 8.0 89.7
5BC 30~50 8.91 4.16 485 4.44 0.090 0.15 0.033 0.03 0.073 5.9 91.6
5C 50~70 8.97 4.19 3.99 3.62 0.103 0.12 0.047 0.02 0.067 6.4 90.6
LKS 6A 0-6 6.22 452 4.40 331 0.121 0.52 0.062 0.15 0.073 18.3 75.2
6B 6~21 5.63 458 4.03 3.09 0111 0.42 0.043 0.12 0.073 16.3 76.7
6BC 21~50 5.22 458 381 3.00 0.106 0.35 0.035 0.18 0.071 16.7 78.8
6C 50~ 80 6.22 451 3.66 3.13 0.113 0.21 0.023 0.09 0.070 10.7 85.4
7A 0~10 6.47 4.70 5.09 2.20 0.119 1.61 0.083 0.90 0.080 525 432
7B 10~30 6.28 4.73 4.98 2.62 0.119 1.32 0.034 0.75 0.083 439 52.6
7BC 30~ 60 1.62 5.00 4.68 1.97 0.096 1.37 0.025 112 0.079 55.4 421
7C 60~ 80 157 4.95 4.97 1.96 0.099 1.47 0.033 1.25 0.083 57.1 40.0
8A 0-5 5.62 462 433 2.90 0.130 0.69 0.099 0.30 0.079 27.0 67.1
8B 5~25 5.30 4.69 3.69 2.73 0.116 0.41 0.053 0.28 0.069 22.0 73.9
8BC 25~50 5.22 4.73 413 2.67 0.116 0.32 0.048 0.88 0.072 319 64.6
8C 50~ 80 4.30 4.86 4.93 2.97 0.103 0.25 0.039 1.44 0.077 36.6 60.2
9A 0-~10 6.30 4.90 6.64 2.07 0.101 2.61 0.208 1.50 0.081 66.4 313
9B 10 ~ 40 5.99 4.98 5.66 1.64 0.103 2.20 0.151 1.47 0.079 57.7 40.0
9BC 40~ 60 4.40 5.03 5.13 2.36 0.101 1.28 0.119 1.18 0.081 451 52.4
9C 60~ 82 5.19 5.19 5.55 2.52 0.099 1.27 0.116 1.43 0.081 45.4 519
10A 0-~10 5.58 4.34 477 3.69 0.139 0.52 0.072 0.19 0.060 17.7 77.4
108 10~ 30 5.19 4.48 4.34 352 0.121 0.36 0.038 0.19 0.067 15.1 81.0
10BC 30-~45 1.86 4.76 4.15 1.96 0.103 1.05 0.034 0.91 0.056 49.4 47.3
10C 45~75 4.09 4.77 4.08 2.28 0.101 0.52 0.032 0.47 0.060 26.5 70.6
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Table2 Variousformsof Aluminum and Iron in soils of the two Hunan catchments
Al Fe
Alg Al Alp Alox Fex Fe. Fey Feox
(gkg) (gkg) gkg gkg (mglkg) mo/kg gkg gkg
szY 1A 0.39 0.90 3.45 3.16 2.61 5.60 7.06 3.22
1B 0.36 0.88 3.30 3.10 1.49 355 6.26 3.04
1BC 0.24 0.87 333 311 1.49 6.44 6.67 457
1C 0.13 0.66 2.38 2.61 1.31 4.85 3.37 1.56
2A 0.62 1.22 411 2.96 4.48 19.04 8.07 3.15
2B 0.17 0.53 2.03 1.64 112 2.24 355 1.44
2BC 0.16 0.49 1.97 1.61 0.93 1.87 3.45 1.74
2C 0.13 0.36 1.41 1.56 0.37 1.49 2.59 2.13
3A 0.49 117 4.14 3.18 2.24 8.40 8.43 2.67
3B 0.37 1.01 463 3.46 112 3.73 10.01 258
3BC 0.46 0.80 3.33 2.77 2.01 2.05 6.90 1.88
3C 0.41 0.78 2.96 2.74 2.05 2.80 5.78 1.93
4A 0.37 1.33 5.26 3.63 1.87 4.48 10.42 459
4B 0.40 0.76 2.75 2.14 2.99 3.73 6.55 1.06
4BC 0.32 0.59 1.64 1.56 2.24 4.48 2.33 0.65
4c 0.31 0.53 1.35 1.55 2.05 1.87 2.48 0.68
5A 0.54 0.91 4.16 2.60 3.92 17.17 8.57 1.89
5B 0.43 0.97 5.09 3.18 3.73 2.61 8.05 1.67
5BC 0.40 0.76 3.99 2.77 2.80 4.67 7.12 1.19
5C 0.33 0.68 3.24 2.33 0.93 2.99 3.13 1.07
LKS 6A 0.30 0.60 1.19 1.55 0.95 4.85 1.78 2.14
6B 0.28 0.57 112 1.56 0.93 3.92 153 2.27
6BC 0.27 0.62 1.23 1.61 0.75 3.73 177 2.62
6C 0.28 0.56 1.08 1.59 0.57 1.31 1.49 2.72
7A 0.20 0.57 117 1.54 0.57 2.43 1.69 3.06
7B 0.24 0.55 113 1.52 0.56 1.49 1.62 3.29
7BC 0.18 0.46 0.91 1.34 0.56 0.75 1.32 2.72
7C 0.18 0.49 0.97 1.49 0.55 0.80 1.53 3.36
8A 0.26 0.59 1.24 1.60 0.56 2.80 1.46 2.49
8B 0.25 0.58 1.23 1.63 0.37 1.31 1.32 2.63
8BC 0.24 0.58 1.20 1.65 0.56 1.31 1.25 258
8C 0.27 0.38 0.68 0.98 1.49 1.87 0.46 1.64
9A 0.23 0.56 1.00 1.34 0.56 2.05 1.08 2.37
9B 0.21 0.50 1.20 1.69 0.56 1.49 1.25 2.71
9BC 0.19 0.43 1.06 1.55 0.75 0.19 1.06 2.44
ac 0.21 0.40 112 1.75 112 0.16 0.90 291
10A 0.33 0.56 1.08 1.38 0.37 5.60 1.50 2.03
10B 0.32 0.52 1.08 1.28 0.56 2.80 1.25 1.97
10BC 0.18 0.45 1.10 1.49 0.56 1.68 1.66 2.80
10C 0.26 0.42 0.88 1.33 0.56 1.49 115 2.29
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Table3 Soil Feand Al in relation to soil organic matter in two small catchments
n r
Fe, Al Fey=2.13A1,-0.885 40 0.970 ok
Fexx Al Feu=7.76Al -0.908 40 0.822 *xx
Fe. Al Fe; =10.68 Al-3.21 40 0.618 *x
Feox  Alox Feox =0.307 Alox+1.72 40 0.510 *x
Ale  LOI Ale = 17.8 LOI +2.00 40 0.717 i
Al LOI Alc=9.81 LOI +0.747 40 0.809 ok
Al, LOI Al,=1.70LOI +3.61 40 0.814 *xx
Al LOI Alox =3.06 LOI +1.04 40 0.796 *xx
Fe, LOI Fe, =1.97 LOI+4.54 40 0.800 *xx
Fex LOI Fex =0.391LOI +5.75 40 0.753 *xx
Fe. LOI Fe. =0.764L0I +4.44 40 0.746 *xx
Fexx LOI Fep=-0.121 LOI +7.55 40 0.037
i p0.001 *x p00.05
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DISTRIBUTION OF Al(Fe)-POOLSIN TWO SMALL CATCHMENTSIN HUNAN

XUE Nan-dong*?  LIAO Bo-han'
(1 College of Resources and Environment, Hunan Agricultural Unversity, Changsha 410128;
2 Research Center for Eco-Environmental Sciences, The Chinese Academy of Sciences, Beijing 100085 )

Abstract  Soil Al(Fe)-pools and basic properties of the forest soils gathered from five profiles (consisting of
four horizons) in two catchments (SZY and LKS) in Hunan were determined. Al- and Fe-pools were higher in SZY than
in LKS and generally higher in the top soils than in the subsoils. They, except Fe,, were positively correlated to the
content of soil organic matter in the two catchments. Acid deposition may affect transformation and leaching of soil Al
and Fe through formation of soluble organo-metal complexes. Significant positive correlations were observed between
various forms of Al and their corresponding forms of Fe in the soils. Moreover, acid deposition also increased leaching
of toxic Al and possibly availability of nutrient Fe.

Key words  Small catchment, Al (Fe)-pools, Acid deposition, Hunan
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that is to say the volume of CO, emitted in the daytime was lower than at nighttime. The research showed that change in
CO, emission from Loess soil in Xi’ an tended to keep pace with the change in temperature, but lag a bit in time. CO,
emission from Loess soil in Xi' an varied with the season, being the highest in summer, moderate in autumn, and the
lowest in winter. The volume of CO,released per day was found to be the highest in July, over 8 g/(m? d), the second
highest in August, and the lowest in December, January and February, less than 0.5 g/(m?* d). Statistic analysis showed
the emission was in extremely obvious positive correlation with temperature. CO, emission also varied with the
vegetation. Generally speaking, CO, emission is high on the bare ground, but low on the woodland and grassland. The
experiment showed that vegetation played an important role in dowing down the release of soil carbon and protecting
the environment. The protection of vegetation and enhancement of the ecosystem is one of the effective measures to
curb CO,in the atmosphere. Therefore, restoration and construction of forests, and enlargement of Carbon sinks on the
continent is an important aspect in the environment construction from now on.
Key words  Loess soil, CO,from soil, Emission, Change law, Xi’ an



