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Ecological Mechanisms of the Effects of Vegetation Restoration on the Controls of

Non-Point Source Pollution on Barren Tableland in Dianchi Watershed of China
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( 1. Department of Ecological Environment of College of Life Science of Guizhou U niversity, Guiyvang 550025, China; 2. Environment
Science Institute of Yunnan Province, Kunming 650331, China)

Abstract: Surface runoff, soil erosion and the leaching of the different forms of nitrogen and phosphorus were observed and the
hygroscopic volume of branch and leaves of all plant species and soil penetration were determined to understand the ecological
mechanisms of the effects of vegetation restoration on the controls of norrpoint source pollution on barren tableland in Dianchi
Watershed of China. Results indicated that there were significantly relationships between surface runoff volume and the output of nonr
point pollution matters. The different manmade vegetation systems, consisted respectively of A. nepalensis, A. mearnsii,
R. pseudoacacia and V. zizanioides clump, had shown the different potentials to control the leaching of TN, TP, soluble TP,
soluble TN. Strong hygroscopic functions of leaves and branch was able to promote the interception of rainfalls and give rise to the less
of surface runoff. The leaves, that were small, with low water content, no leathery and have rough face and epidermal wools, were
able to got the highly ratio of the hygroscopic volume to aboveground fresh standing crops and strengthened the interception of forest
canopy. Preparing soil, growth of root system of plant and the natural recovery of vegetation at the gap of trees enhanced surface
runoff penetration, as lightened the surface runoff leaching the different forms of nitrogen, phosphorus of soil on the stands. The
leaching of different forms of nitrogen and phosphorus went down with the controls of surface runoff in different stands as well.
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Table 1 Runoff, soil erosion and leaching of total N and P, soluble total P and N on the surface of soil in manmade forests
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/mm /m”*hm kg*hm /kg*hm / kg*hm /kg*hm /kg*hm

2001 99.2 180. 00 693. 44 1. 64 0.24

PUEF RN 2002 239. 1 499. 00 2 840. 24 5.36 0.98 1.81 0.09

R . pseudoacacia forest 2003 114. 8 16. 00 23.20 0. 06 0.03 0.01 < 0.01
total 695. 00 3 556. 88 7. 06 1.25 1.82 0.10
2001 99.2 142. 00 373.49 1.37 0.17

A TRk 2002 239. 1 459. 00 1 606. 57 4.80 0.83 1.62 0.09

A . nepalensis forest 2003 114. 8 21.00 20. 04 0.03 0.02 0.01 < 0.01
total 622. 00 2 000. 10 6.20 1.02 1.63 0.10
2001 99.2 142. 20 463. 24 0.45 0.48

iy bR 2002 239. 1 429. 00 1 744. 98 4.52 0.94 2.03 0.10

A . mearnsii forest 2003 114. 8 27.00 51.93 0.08 0.03 0.02 < 0.01
total 598. 20 2269. 15 6. 05 1.45 2.05 0.11
2001 99.2 153. 50 429.22 0.92 0.31

Fr R 2002 239. 1 278. 00 790. 71 2.13 0.51 0.97 0.05

V. zizanioides 2003 114.8 23.50 16.91 0. 04 0.02 0.01 < 0.01
total 455. 00 1 236. 84 4. 10 0.85 0.98 0.06
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Table 3 The hygroscopic volume of the canopy of different manmade forests

T K uh 9% I!
LR RS AAMY S kg hm™ ?

H B R. pseudoacacia forest 39.22
FLA T AL nepalensis forest 7 660. 02
FUHEBBR A . mearnsii forest 12 484. 85
BT EHIHE €. lusitaniea forest 432.24

TS V. zizanioides clump
AL Controls

A S kg* hm™ 2

N TR 280 B K

il kgrhm™ 2 Hr 1 B R A mm

4700. 00 4739.22 0. 47
3 100. 00 10 760. 02 1. 08
3 600.00 16 084. 85 1. 61
4 000. 00 4432.24 0. 44
8 700.00 8 700. 00 0. 87
1 050. 00 1 050. 00 0.11
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Fig. 1 Soil infiltration process of different habits in four manmade forests ( A: A . mearnsii forest;

B: A. nepalensis forest; C: R. pseudoacacia forest; D: €. lusitanica forest)
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