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Table 1 Contents of silicon and some other mineral elements

in the rock and soil (10" gt™')

JLE Element K Na Ca Mg Fe Al Si

‘A4 Rock 3.70  2.27 0.82 0.16 0.88 6.72 35.2

+ 3 Soil 3.70  1.94 0.54 0.29 1.83 8.11 32.5
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Fig. 1 Dynamic changes of pH in the stream and

rain water in the watershed
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Fig.2 Dynamic changes ofNH, -N (a) and NO, -N (b) concentrations in the stream and rain water in the watershed
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Table 2 Budget of elements in the watershed from

March 2007 to February 2010 (10* g hm > a™")

- e i A o
LR Inputwith rainfall Outputwith stream
Element
2007 2008 2009 2007 2008 2009
K 0.528 0.420 0.383 0.714 0.450 0.549

Na 0.755 0. 594 0.474 3.834 3.189  3.450
Ca 1.898 1.225 0.977 3.771 3,111 3.326

Mg 0. 196 0.079 0. 196 0.727 0.547 0.536

Fe 0.016 0.035 0. 047 0. 030 0.030 0.022
Al 0.030 0.036 0.034 0.014 0.007 0.015
Si 0. 089 0. 047 0. 050 5.463 4.578 4.795
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ROCKWEATHERING AND SOIL FORMATION RATES OF A FORESTED WATERSHED
IN THE TYPICAL SUBTROPICAL GRANITE AREA

Yang Jinling'?  Zhang Ganlin'? Huang Laiming'*

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
100049, China)

(2 Graduate University of Chinese Academy of Sciences, Beijing
Abstract Rock weathering and soil formation are important links of element cycling in the earth surface. The knowl-
edge of rock weathering and soil formation rates is important for sustainable utilization of soil resources and watershed man-
agement. A typical forest watershed, located in South Anhui, subtropical China, was chosen as a case for study. Input
and output of main mineral elements were monitored. Rock weathering and soil formation rates were estimated using the
principles of geochemical mass balance of the elements in the watershed. Results show that with the current rainfall and

acid precipitation, the average granite weathering rate is 0. 696 t hm > a ' and the soil formation rate is 0. 598 t hm ~*

a~'. That is to say, it takes more than 20 000 years to form 1 meter of soil in this area. It was found that a large amount
of H" was sunk into the ecosystem, but did not make stream water acidic because it was exhausted by soil mineral weathe-
ring and cation exchange. However, in the long run, it will acidify the soil. The research also found that it is necessary to
re-set criteria of soil loss tolerance on the basis of the current soil formation rate.

Key words Weathering rate; Soil formation rate; Soil acidification; Soil loss tolerance; Watershed; Element cyc-
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