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Abstract: The changes occurred in composition and structure of plant communities in Zhifanggou watershed
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at Loess Gully region of China. constitutes major objective for the present study. The ground data was
collected through field surveys during 1981, 1988 and 2001 respectively to analyze the significant
relationships existing between plant composition, structure and their changes. Based on statistical
analysis, the following conclusions could be made such as considerable increase in number of species (7%
~73%), coverage (81%~ 167%) and above ground biomass (7%~ 73%), decrease in soil erosion
modulus of Zhifangguo watershed from 14000 to 1210.2 t/(km? * a) and, possible restoration of
moderately degraded plant community by preventing the cattle’s grazing at least for shorter periods (7
years ) etc. The other findings includes a rise in both coverage (3% ~18%) and above ground biomass
(—4%~8%) of plant communities in middle of the period owing to the restoration as well as prevention
of cattle grazing. It also facilitated the rise of soil nutrients as well. During the same middle period, there
also observed remarkable changes in the plant community structure. In the case of natural grass
communities, the dominant species were replaced by others through the process of succession. However,
there were no domain subrogation species in shrub and forest communities. The changes in vertical
structure of grass communities is most significant than of the forest communities. However, the vertical
structure of forest communities stands a little higher than shrub communities. Moreover, the prevention
of grazing benefits both plant growth as well as propagation which guarantee further restoration ultimately
improving the quality of that habitat. The communities will be developed in the direction of climatogenic
succession through the interaction of both plants and their habitat qualities. Finally, the formula proved in
this paper also useful to measure remarkable changes in the community structure.
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Table 1 The drawing of sampling plots

Period Plant communities Gradient  Slope aspect Slope situation Degraded degree
Artemisia sacrorum 24° N Middle gully Moderate
Short period Artemisia giraldii 30° S Mpper gully Moderate
Stipa bungeana [rin 30° NE Lower gully Moderate
Bothriochoa ischemum 32° S Middle gully Severity
Ostryopsis davidiana dcne 45° NW Lower gully Moderate
Lespedeza dahuricus 28° S Middle gully Moderate
Artemisia sacrorum 28° N Middle gully Moderate
Middle period Artemisia giraldii 30° S Upper gully Moderate
Stipa bungeana [rin 30° NE Middle gully Moderate
Bothriochoa ischemum 35° S Middle gully Moderate
Artemisia capillaries 0° — Upper hilly Moderate
Robinia pseudoacacia 1. 32° NwW Upper hilly Rebuilding
Pinus tabulaeformis C. 36° NE Middle hilly Rebuilding
Hippophae rhamnoides 1. 26° NE Middle gully Rebuilding
C. microphylla. Lam 25° S Upper hilly Rebuilding
C. kansuensis wils 20° NE Middle gully Moderate
Rosa hougonis 36° NE Lower gully Moderate
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Table 2 The effect of short period stopping grazing on plant community composition

) ( /(4m?))
%) (g/m?) .
. ! Number of species
Coverage degree Aboveground biomass )
Plant (n/(4m?)) Variance
communties 0/ 0 0 coeff.
1981 1988 % 1981 1988 % 1981 1988 S
Increase Increase Increase
Artemisia sacrorum 40 75 88 143.58 231.65 61 21 30 43 0. 35
Artemisia giraldii 35 70 100 128.32 217.5 69 18 26 44 0.31
Stipa bungeana [rin 35 90 157 103.22 224.38 117 12 19 58 0. 37
Bothriochoa ischemum 35 85 143 113. 06 221.75 96 16 21 31 0.32
Ostryopsis davidiana dcne 40 90 125 89.15 188.43 111 11 19 73 0. 42
Lespedeza dahuricus 30 80 167 83.54 198.72 138 15 16 7 0.18
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Table 3 The effect of middle period stopping grazing on natural plant community composition
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Table 4 The vertical structure changes of plant communities
¢ /m?)(1981 ) ¢ /m?)(2001 )
number of species (n/m?)(1981) number of species (n/m?)(2001)
Plant communities Construc-
Forest shrub Grass Forest shrub Grass N
ture VC.
layer layer layer layer layer layer
Robinia pseudoacacia 1. 140 0 7+2.0 140 0.54+0.5 5.50+1.5 0. 36
Pinus tabulaeformis C. 14+0 0 8§+2.5 14+0 0.54+1.0 9.00+2.0 0.37
Hippophae rhamnoides . 0 140 4+1.5 0 14+0.5 5.50+1.5 0.09
C. microphylla. Lam 0 140 5+2.0 0 14+0.5 6.25+1.25 0. 07
C. kansuensis wils 0 4+1.0 842.5 0 5+3 7.00+1.5 0.11
Rosa hougonis 0 7+1.5 11+£1.5 0 8+2 11.25+1.5 0. 05
Artemisia sacrorum 0 0 12+£3.0 0 1.540.5 18.2542.5 0. 45
Artemisia giraldii 0 0 10+£2.5 0 24+0.5 13.25+2.25 0. 42
Bothriochoa ischemum 0 0 4+2.0 0 1+£0 7.25+1.5 0.48
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