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Abstract: Land degradation of dryland ecosystems has become one of the most severe constrains to the
sustainable development in northwestern China. This study was carried out in the Ulanbuhe desert in
western Inner Mongolia during periods of 1994~1998, in order to reveal the mutual relationships between
the production systems and restoration of soil fertility on agriculture development area.

Soil physical and chemical characteristics were measured for various land-use types in the agriculture
development area, including woodland, cropland, fruit orchard, grassland, grass and crops rotation land,
and desert. The soil characteristics measured include soil texture and soil nutritive elements, that is, soil
organic matter, total nitrogen, available nitrogen, total phosphorus, available phosphorus, total
potassium, and available potassium. Soil samples were made by random sampling method for each land-use
type» with three duplications. Soil samples were analyzed according to the China’s national standards.

Soil microorganisms were accounted for each land-use type, by using the random sampling method
and five duplications. Microorganism accounting was carried out according to the China’s national
standard. Identification of bacteria was made by the Institute of Microorganism, Chinese Academy of
Sciences.

Investigation of vegetation community was carried out on the desert, shelterbelts, and various
abandoned farmlands with different years, respectively. Investigation plot size is 5 X 5 m, with 8
duplications for each land type. The abundance (R) is indicated by the number of species in the plant

community. Important value = relative abundance + relative coverage + relative frequency.

The species-diversity index (D) is calculated by: D = 3. 3219(logN — 1) = Zn,IOgn,
=1
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The community evenness (J) is calculated by: J = [N(N/S — 1)] /Zn,(n, — D

i=1

s

The Simpson ecological dominance (C) is calculated by: C = Z {Ln(n, — D/NN — D]}

i=1

Where, N is total number of individuals of all species, n; is the number of individuals of i-th species,
s is the number of species.

The results showed that the human disturbances such as land-use type and its production system exert
significant influence on land desertification and its restoration, and there are significant differences in soil
fertility for different land-use types.

In the grass-crop rotation land, the soil organic matter is 5. 908 g/kg and total phosphorus is 1. 095 g/
kg, which are the highest among the investigated land-use types, they are 10. 2 times and 6. 1 times as that
of desert land respectively, and 1.6 times and 1.4 times of that of fruit orchard respectively. Total
nitrogen in grassland is 2. 7~1. 6 times of that of other land-use types, which is the highest among them.
The organic mater in the woodland is 8.89 times as desert land, which is just lower than that in the
cropland and the grass-crop rotation land.

In fruit orchard and woodland the dominant soil microorganisms are bacteria, which occupy 58 % and
48.1% the total microorganisms respectively. In grassland, the dominant ones are nitrogen-fixing
bacteria, which account to 51.1% of total soil microorganisms. The number of ray fungi in cropland is
more than that in grassland, woodland, fruit orchard land, and desert land.

The nutritive elements and microorganisms in desert are lowest among all the land-use types. The
anti-wind-erosion ability of grassland is stronger than that of woodland. The capability of cropland to fine
soil is more powerful than that of grassland and woodland.

At the initial stage of developing and using desert land, the species diversity index, community
evenness and dominance of plant communities are 0. 981, 0. 319 and 0. 708 respectively. But after 15 year
of the development of desert land, the species diversity index and evenness index increase to 1.825 and
0. 483 respectively, while dominance index decreases to 0. 552.

Those results reconfirmed that the human misuse and irrational production activities are the key
factors accelerating land degradation.

Key words :arid zone;sand desertification;land restoration
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Sand Silt Clay
’ ’ Cropland 47. 62 35. 60 16.78
Grassland 69. 41 18.83 11.76
2 Woodland 78.22 15.07 6.71
o 9
Bare desert 93. 54 3.60 2. 86
.,
93.54% ., N 1.96.1. 35 1.25 2.86%,
9 N
5.9.4.1 2.4 s s
1.9 2.4 s 31.39% 39.12%;
s s s ,
; 11.26% R
, 17a s s s
b o b
3.4
3 s s + 0.981, 0.319,
0.708, 15a , N , o N
. o s - + . - )
N o ’ . o
b o 9’
o s N C 4,
10a > s ( ) s s
) . b
9 o
3
Table 3 The community succession and diversity of shelterbelt network and desert region
R D J C
Land types Years Plant associations Abundance Diversity Evenness Dominance
1979 D+ ® 4 0. 981 0.319 0.708
Shelterbelt network 1994 © 12 1. 825 0. 483 0.552
1979 @ 9 2.096 0.337 0. 464
1994 + 16 2. 587 0.432 0.219
Desert region 1979 - 11 2.218 0.473 0.516
1994 - 12 2.193 0. 481 0.503

(D Artemisia sphaerocephala  (2)Psamochloa villosa — (3) Artemisia ordosica (1) Nitraria sibirica

4 N
Table 4 The diversity and evennes and dominance in different abandoned periods
(a) R D J C %)
Abandonment period Abundance Diversity Evenness Dominance Total cover
1 24 2.911 0. 345 0.237 85
4 13 1.932 0.299 0.478 34
10 7 1.195 0.238 0.533 23

17 8 1.143 0.238 0. 650 21
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