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Abstract: This paper studied on the changes of habitat and vegetation in the man-made vegetation area of
Shapotou section along Baotou-Lanzhou railway and consequently analyzed the sustained capacity of the
vegetation. By analysizing climatic data for four decades of years, changing trendency of precipitation and
soil water content at Shapotou was indicated; the wind-erosing (or wind-cumulation) depth and patch
bondage in “flowing part” were measured each month to learn about vegetation degradation. The resistant
capacity of sandy crust against wind-sand fluid was measured in the wind-tunnel lab; all samples for vege-
tation coverage were by 10m X 10m. the result showed, (1) Sand water contents linearly decline with ages
of vegetation within less than 30 years. Thereafter, its response to precipitation weakens (2) As the artifi-
cial vegetation coverage declined, some species of vegetable stood the test of adversity environment and ex-
isted. For example.especially, Artemisia ordosia could adapt to the environmental change at Shapotou and
it can self-reproduce and, thereby form Artemisia ordosia community. As vegetation gets old, the shrub
coverage decreases, and meanwhile grass coverage increases, thereby making the whole coverage sustain-
able. (3) With environmental change. the biological diversity increases. Encroachment of alga.moss,flat-
root vegetable and animals transforms the simple man-made vegetation to the multi-purpose,complicated
man-made and natural ecological system. This ecological system can maintain certain vegetation coverage in

desert and grassland areas. it is favorable to form sand-crust and soil and further keep controlling-sand
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Table 1 Water ratio of sand at artificial vegetable
Grown age
Observed year 1956 1964 1973 1981 Flowing sand (mm) Recipitation
1993 1. 04 1.02* 1.18* 1. 46> 3.21¢
199. 00
1993 % 32.4 31. 8 36.8 45. 6 100
a.b.c P=0.05
(2 s N s
s B s 20~50mm s 3 18. 2cm
14~17cm, 3. 57cm, ,2m 155.6% ,10m/s
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(m?) o g
Predominance community Area .
A. ordosica 760764 =
H. scoparium 167816
C. intermedia 75344
C. korshskii 2960
4 [12]
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Table 3 Growth status in different artificial plant ages
%) 9% *(g)
Plant area  Coverage of shrub Coverage of grass Total biomass Plants pecies
1956 7.02% 44.49* 17052. 7 s , Z, 3
1964 13.07" 33. 66" 13180. 6 . .
1973 13. 90" 31. 60" 29800. 0 s s
1982 16. 81°¢ 6.11¢ 21401. 7 , ,
a.b.c.d P=0.05,2n=10" (100m?) 1. E. poaeoides;2.C. dasybhylla;3. B. patelliforme
(2 (Bassia dasyphylla) (Corispermum mongolicum)
(C. patelliforme) (Eragrostis poaeoides) (Salsola. ruthenica) (Setaria viridis)
(Echinops gmelinii) (Allium mongolicum) (Scorzonera divaricata)
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Table 4 Response of soil water content to precipitation under different vegetable
. . R? Quadratic regression R?
Year Linear regression
1956 Y=0.0003x+1.07 0.02 Y=3.21—0.28x40.000085x* 0.73
1964 Y=0.00252x+0. 64 0.61 Y=0.89—0.00072x+0. 0000122 0. 61
1973 Y=0.0024x+0. 81 0.48 Y=3.03—0.0262+0.000086x2 0.83
1981 Y=0.0022x+1.14 0.58 Y=1.52—0.03x+0.000015x> 0.58
Flowing sand Y =0.009241. 32 0.67 Y=8.93—0.087x+0.0002952? 0.999
Y 0~100cm Soil water content,x Precipitation, N=16( Numpers of samples)
5 a
Table 5 Rebirth and distributing of Artemisia Ordosica in Sha Potou and its vicinities
%) (mm) b
Sit Coverage of Artemisia (Relative location Average Age of Rebirth
Sites
ordosica to Shapotou) precipitation vegetation quantity
32 NW 216km 111.5 1964 50
30 SE 300km 395. 4 1973 35
28 30km W 186. 2 1984 19
30 186. 6
a:1995 s 100m?;b. Observed in ampled area(100m?)in 1995, Data for man-made rege-

tation area

2

[19]
b

[18]
.’

¢ 3,

,9a , N

[20]
o



438 22

b ( )
( ) C 5, o
¢ 5, s s s
[18] ,
, 2000 7 27 s (0. 6%) s s ( )
80% o 7 27 (60. 3mm) .9 16 . 20 50
,  10X10m?* s : 49 9 1 o
(3) + s
s s . 1956
10% , 14~20 0. 2mm 0. 08 ~
0. 14mm, 1. 56g 1.45¢g, 5 s s
[21] s
. 2000 9 16 20 50
1 X 1m? s s 29 129
2 o s s s s
C 3. , + o
[22] s s 20 50
[2.3
. o
[1] Reuter( ). combat to desertification steadfastly in China. Reference(in Chinese) ( ): 1988-08-08.
[2] QiuMing-xin( ) Liu Jia-qiong ( ), Shi Qing-hui( )sYu Yun-jiang( ). Vegetation of cen-

[3]

[4]

tral desert region of China (in Chinese). Lanzhou:Gansu Cultural Publishing House, 2000. 192~ 208.
Wang Zong-ling ( ) Wang Gong( ), Liang Xue-gong( ). The ordination and ecological analysis
of artificial plant community in Shapotou area. In: Shapotou Desert Exipermental Research Station. Academia
Sinica ( Yed. Study of Desert Ecosystem(in Chinese). Lanzhou:Gansu Publish-
ing House of Science And Technology. 1995. 95~104.
Qiu Guo-yu( ) - Shi Qing-hui( ). Moisture dynamic of sand dune and successional characteristics of
artificial vegetation in Shapotou areas In: Shapotou Desert Exipermental Research Station. Academia Sinica(

Yed. Annual Report Shapotou Desert Experimental Research Station Lanzhou Insti-
tute of Desert Research, Academia Sinica,(1991~1992) (in Chinese). Lanzhou:Gansu Publishing House of Science
and Technology. 1993.18~26.

Jia Bo-Quan( ), Ci Long-Jun( ). The primary estimation of water demand by the eco-environment in
Xinjiang. Acta Ecologica Sinica(in Chinese) ( ) 2000,20(2):241~250.

Tang Qi-cheng( ). The development in oases and rational use of water resources. Journal of Arid Land
Resources and Environment (in Chinese) ( )5 1995.9(3):107~112.

Wang Gen-xu( ),Cheng Guo-dong( ). The spatial pattern and influence caused by water resources in
arid desert oases. Acta Ecologica Sinica(in Chinese) ( ) 2000,20(3):363~368.

Guo Ke( ) Dong Xue-jun( ), Liu Zhi-mao( ). Characteristics of soil moisture content on sand

dunes in Mu us sandy grassland: Why Artemisia ordosica declines on old fixed sand dunes. Acta Phytoecological

Sinica(in Chinese) ( ), 2000,24(3):275~279.



439

L9]

[10]

[11]

[12]

[13]

[14]

[ 16]

[17]

[ 18]

[19]

[20]

[21]

[22]

Liu Shu-hua ( ) Xin Guo-jun( ) Chen He-sheng ( ), et al. Comparison of evapotranspiration
calculations using different methods with Lysimeter the artificial vegetation in the Shapotou area In: Shapotou
Desert Exipermental Research Station. Academia Sinica( Yed. Annual report
Shapotou desert experimental research station Lanzhou institute of desert research, Academia Sinica. (1991~1992)

(in Chinese). Lanzhou: Gansu Publishing House of Science and Technology, 1993. 18~ 26.

Hu Chun-xiang ( ), Liu Yong-ding( ), Song Li-rong( ) et al. Species composition and distribu-
tion of algae in semi-desert algal crusts. Chinese Journal of Applied Ecology (in Chinese) ( ), 2000,
11(1):61~65.

Shi Qing-hui( ). Study on the relations between plant growth and site conditions in artificial vegetation area

of Shapotou. In: Shapotou Desert Exipermental Research Station. Academia Sinica(
Yed. Study of Desert Ecosystem(in Chinese). Lanzhou: Gansu Publishing House of Science and Technolo-
gy.No. 1, 1995. 116~123.
Shi Qing-hui( ). Succession of artificial vegetation on northern side of Baolan railway in the Shapotou area
at southeastern {ringe of the Tengger desert. In: Shapotou Desert Exipermental Research Station. Academia Sini-
ca( Yed. Annual report Shapotou desert experimental research station Lanzhou
institute of desert research, Academia Sinica(1991~1992) (in Chinese). Lanzhou: Gansu Publishing House of Sci-
ence and Technology, 1993. 89~107
Shi Qing-hui( ), Liu Jia-qiong ( ). dynamical variations of natural plants in artificial vegetation area
along both sides of Railway in Shapotou. In: Shapotou Desert Exipermental Research Station. Academia Sinica (
Yed. Study of Desert Ecosystem (in Chinese). Lanzhou:Gansu Publishing House
of Science And Technology,1995.105~115.
Shapotou Desert Exipermental Research Station ,Lanzhou Desert Research Institute. Academia Sinica (
)s Sand cotrolling principle and measurement along Baolan railway(in

Chinese). Yinchuan: NingXia people’s publishing house 1991 6.

Dong Xue-jun( ). Study on water physiology and ecology feature of several fixing-sand Acta phytoecologica
sinica(in Chinese) ( ),1994,18(1):84~94.
Liu Xin-Min ( ), Pu Jin-Chun ( ), Liu Jia-Qiong ( Yet al. Water relation of some sand fixing

plant species and xerophtes in the middle part of the Hexi corridor,Gansu Province. Journal of desert research(in
Chinese) ( ),1986, 6(4):23~33.

Feng Jin-Zhao ( ) sChen He-Sheng ( ). Studies on sand-fixing plants’utilization for precipitation and
its physiology and ecology. Acta Ecologica Sinica(in Chinese) ( ), 1994,14(3):231~237.
Qiu Ming-xin ( ), Liu Jia-qiong ( ). The vegetation in Shapotou area at southern edge of Tengger

desert. In: Shapotou Desert Exipermental Research Station. Academia Sinica(

Yed. Annual Report Shapotou Desert Experimental Research Station Lanzhou Institute of Desert Research, A-
cademia Sinica(1991~1992) (in Chinese). Lanzhou:Gansu Publishing House of Science and Technology.1993. 69
~38l.

Wang Gang( ), Liang Xue-gong( ). The Seed Bank Dynamic of Artificial Plant Community in Shapotou
Area. Acta Botanica Sinica (in Chinese) ( ), 1995,37(3):231~237.
Zhao Xing-liang ( ). Research on problem of controlling-sand of vegetable . In: Shapotou Desert Exipermen-

tal Research Station ,Lanzhou Desert Research Institute. Academia Sinica(

) ed. Research on Fluid Sand at Shapotou Area at The Southeastern Edge of Tengger Desert (2) (in
Chinese). Yinchuan:NingXia people’s publishing house, 1988. 50.
Zhang Ji-xian( )» Di Xing-ming( )» Wang Shu-xiang( ). Characteristics of Regional eco-envi-
ronment variations in the processes of protective system estabilishment in the Shapotou Area. In: Shapotou Desert
Exipermental Research Station. Academia Sinica( Yed. Annual Report Shapo-
tou Desert Experimental Research Station Lanzhou Institute of Desert Research, Academia Sinica (1991~1992) (in
chinese). Lanzhou: Gansu Publishing House of Science and Technology, 1993.128~138.
Macarthur R H. Fluctuation of animal population, and a measure of community stability. Ecology, 1955,36:533
~536



