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The natural restoration of degraded rangeland ecosystem in Heshan hill land
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Abstract This study examined the 20 years trend of natural restoration of a degraded grassland ecosystem in Heshan hilly
land. In the past two decades rangeland research in Heshan has mainly focused on plant succession and soil development.
More recently mechanisms studied have been attempted to explain the initial plant colonization on hilly land as well as
community and ecosystem recovery after disturbance. The results showed that herbs and shrubs were the dominant plants in
the community and only a small number of the shade-intolerant tree species had invaded. It showed the characteristics of
assembly of pioneer communities. The organic carbon content soluble nitrogen available phosphorus and available
potassium had recovered to the level of the local climax community. Part of the ecological functions such as water and soil
conservation had recovered. While the functions of water and soil conservation recovered first more time was needed for
productivity and other functions to completely recover suggesting the idiosyncratic nature of different ecosystem variables in
response to time and climate change. Particularly nutrient cycling recovered very slowly by natural restoration and artificial

plantation may be necessary to accelerate the restoration process.
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25
1.5
1997 3 S5mx5m
80 C /
Rhodomyrtus tomentosa Dicranopteris dichotoma
3a 10a
3a  10a
6~8
2
1983 100 m’ Eriachne pallescens
Baeckea frutescens 2 ’ 1 1993 19 -
1
Table 1 Species composition and characters of the focal grassland in Heshan hilly land
Tree layer Shrub layer Herb layer
m %
Spocies Number Species Number Height m Specis Coverage %
1993 1997 2003 1993 1997 2003 1993 1997 2003 1993 1997 2003
0 7 15 131 422 203 1.2 1.9 1.4 2 20 35
42 17 1 0.9 0.8 1.6 12 — —
8 84 168 1.1 2.2 2.5 — 25 —
2 9 30 0.9 0.9 1.5 80 — —
3 6 37 0.6 1.4 1.0 3 — —
1 1 — 0.7 1.6 — 2 — —
3 2 2 0.6 1.1 1.4 — — 2
2 2 20 0.5 0.8 1.1 — — 3
4 2 21 0.5 0.5 1.2 — — 10
1 1 5 0.5 0.5 1.2
3 1 — 0.5 0.8 —
2 — — 1.0 — —
2 — — 0.5 — —
11 — —_ 0.8 — —
— 4 5 — 1.7 25
— 7 319 — 2.2 1.8
— 1 6 — 20 0.6
— 3 19 — 0.8 1.2
— 1 2 — 0.5 1.3
— — 19 — — 0.3
— — 2 — — 0.7
— — 24 — — 2.4
— 2 2 — 0.5 0.8
— — 82 — — 2.3
— — 2 — — 0.9
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14 2 3 Shannon-Weiner
1.25 1997 20 7 Pinus massoniana
llex asprella Champ Baeckea frutescens Melastoma
candidum Glochidion puberum Dianella ensifolia Ischaemum indicum
Dicranopteris dichotoma Mussaenda pubescens Pteris austro-sinica
Toxicodendron succedaneum FEvodia lepta Ficus hirta Embelia laeta
Ixora chinensis Cyrtococcum patens Lindsaea orbiculata 2003
25
Trema tomentosa Helicteres
angustifolia Geum aleppicum Jacq 3
Litsea rotundifolia var. oblongifolia Litsea cubeba Ficus variolosa FElaeocarpus
hainanensis Shannon-Weiner 1.97
20a
3
17.8 g/kg £6.71 g/kg
30 g/kg ’
2
95% ’ 1985
18.8 g/kg 8.2 ¢/100 g
2003
38.94 o/kg 11.5 g/100g 109. 63 mg/kg 2
47.2 ¢/kg  173.8 mg/kg
’ 2.5
mg/100 g 2003 16.8 mg/100 ¢
7 2

http //www. ecologica. cn
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1986 13 mg/kg 2003 52.07 me/ke 4 2
64.1 mg/kg 16.55 mg/100 g
20a
Table 2 The soil chemical property of the focal grassland in Heshan hilly land
Year Hydrolyzed Total nitrogen Organic content Available phosphorus Available potassium
ear nitrogen mg/kg 2/100g ¢/kg mg/100g mg/ kg
1985 — 8.2 18.8 2.5 20
1986 — 9.2 22.2 5.0 13
1990 — 10.5 17.9 8.0 —
1995 — 11.8 26.8 13.1 —
2001 100.5 — 24.6 19.1 28.71
2002 100.95 11.5 30.7 16.0 39.48
2003 109. 63 11.5 38.9 16.8 52.07
4
3 50.1% 17.3% 23.6%
3
0
94.3%
3
3
Table 3 The hydrology and water balance of the focal grassland ecosystem in Heshan hilly land
1994
Hydrology of grassland ecosystem mm Water balance of watershed in 1994 mm
1993 ~ 1996 Input Output
Month
S o . Runoff )
Precinitati Surface Runoff ~ Undergroud ~ Total ~ Total runoff  Precipitation Water Total d Water Total
TeCPTAION  noff  coefficient  runoff Runoff  coefficient increment  input an . increment input
. Evaporation
% % of system of system
1 25.49 0.66 2.6 7.73 8.39 32.9 2.8 45.97 48.71 48.71 0 48.71
2 59.92 3.49 5.8 12.29 15.78 26.3 61.8 0 61.8 55.8 6.02 61.8
3 62.28 6.07 9.7 12.35 18.42 29.6 85.3 0 85.3 83.3 2.01 85.3
4 175.16 27.68 15.8 65.38 93.06 53.1 69.3 36.52 105.82 105.82 0 105.82
5 204. 64 47.51 23.2 56.86 104.37 51.0 191.3 1.45 192.75 192.75 0 192.75
6 311.37 43.02 13.8 121.11 164.13 52.7 283.4 0 283.4 220.97 62.44 283.4
7 300. 54 57.10 19 106. 19 163.29 54.3 462.6 0 462.6 358.9 103.70 462.6
8 279. 62 56.99 20.4 89.82 146. 81 52.5 305.3 0 305.3 286. 67 118.63 305.3
9 235.42 55.50 23.6 79.27 134.77 57.2 313.8 0 313.8 297.06 16.73 313.8
10 43.14 6.76 15.7 6.18 12.94 30 0 68.63 68.63 68.63 0 68.63
11 41.94 0 0 13.42 13.42 32 0 54.84 54.58 54.84 0 54.58
12 21.85 0.55 2.5 6.79 7.34 33.6 65.95 0 65.95 48.36 17.59 65.95
Total 1761.37  305.33 17.3 577.39 882.72 50.1 1841.55 207.41  2048.9 1821.87 227.12 2048.9
otal
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27
3 1994 2048.7 mm 1841.55 mm 207.41 mm
2048.7 mm 1821. 87 mm 227.12 mm
98.93%
17.3% 14.19%
50.1% 50.22% !
5
4 1997 5.230 t/hm’
1.401 t/ hm’ a 71.93% 95.98%
12
80% 9.108 t/ hm® a 1.401 v/ hm’ a 7.707 v/
hm? a
Miami 23.4 ¢/ hm’a ’
1.401 ¢/ hm® a
6 ~10 t/ hm’ a 7 ~10a
23.26 t/hm’
174 ~1/3
4 1997
Table 4 Biomass and productivity of dominant species in Heshan hilly land 1997
t/hm>  Biomass t/hm?
Increment of Total primary
Parts Dicranopterts Rhodomyrus Other Total Biomass Productivity
dichotoma tomentosa Species ota t/ hm> a v/ hm> a
Stem 0.362 0.684 — — 45.64
Leaf 0.317 0.717 — —
Aboveground 2.625 0.679 0.294 3.598 0.972
Underground 1.137 0.308 0.187 1.632 0.429
Total 3.762 0.987 0.481 5.230 1.401
% 71.93 18.87 9.20 —

Percentage %
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