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PREFACE

The semiarid region is the key area for engineering of sand — con-
trol with a dense population and numerous towns. This area has natu-
ral conditions and economic base for the vegetation restoration and re-
construction. Most of vegetation restoration projects work for protecting
railways and roads, so vegetation restoration for protection a town be-
comes a new field. Galutu, a representative townlet in semiarid region
situated in hinterland of Maowusu sandy land, is taken as the object
studied in this paper. According to located observation and experi-
mentis, combing the principles of sand - control around a town with
landscape beautification and high yield in economy and land utiliza-
tion, based on the theories of sand - control engineering, ecology and
plant physiological ecology, the paper analyzes the selection of plant
species and appropriate density of planting design for the vegetation
restoration and reestablishment in semiarid regions. All the results as
following may give the theoretical foundation on vegetation restoration
and reestablishment in semiarid towns.

1. Among the psammophilous shrubby vegetation which is the typ-
ical and most widely distributed one in research area, the dominant
shrubby species are Artemisia ordosica and Salix psammophila which
are considered as the native plants for ecological construction and veg-

etation restoration. The coverage of psammophilous shrubby vegetation
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is different accompanying with changing of space and time. Meanwhile
it affects the spatial and temporal distribution of soil water content di-
rectly. Unity vegetation in research area leads to low economic outputs
and inadequate land utilization, therefore it is necessary for restoration
and reestablishment the vegetation around the town.

2. The seasonal dynamic change of sand water content can be di-
vided into four stages: the accumulating period in spring, the water —
consuming period, the accumulating period in fall and stabilization pe-
riod. The sand water content is in a sequence of moving dune > semi —
fixed dune > dune fixed by Artemisia ordosica > dune fixed by Salix
psammophila and A. ordosica. The sand water content of leeward slope
is lower than wilting coefficient, which is not fit for planting, but the
soil water content in other landform of dune are fit for the growth of
S. psammophila and  A. ordosica. Compared with  A. ordosica,
S. psammophila is more likely to be considered to plant around Galutu
because it can meet the principles of sand — control around a town.

3. Analyzing average precipitation of research area in last 50
years and the experiments results of water — controlling, A. ordosica
and S. psammophila adapt to the native precipitation. Under the same
watering condition, the diurnal average of net photosynthesis on
S. psammophila is more than A. ordosica. Meanwhile, S. psammophila
produces more biomass and plant height. And observation resulis in the
field show that windward slope, slope crest and lowland of the dune
are the places to be suitable for the vegetation restoration. However,
the leeward slope can’t be taken as the key landform for planting with
bad condition of water content. Therefore, S. psammophila is a better
species for vegetation restoration in a town.

4. With the Penman — Monteith formula and the water balance
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principle , it shows the sequence of the effective soil water content with
different terrains; inter — dune lowland > windward slope > slope
crest > leeward slope. Vegetation density can’t be limited by the water
conditions in inter — dune lowland where some species with a large wa-
ter consumption and high economic value such as Hippophae rham-
noides Linn ( spacing 1 x Im), Lycium barbarum ( spacing 1 x
1.5m) and Medicago sativa Linn ( spacing 0.3m) can be plan-
ted. S. psammophila (spacing 1.5 x 10m) and A. ordosica ( spacing
1x 2m ) or S. psammophila ( spacing 1.5 x 10m ) and
A. sphaerocephala (spacing 1 x 1.6m) should be planted on wind-
ward slope. Unity planting of A. ordosica ( spacing 1 x 2m ) or
A. sphaerocephala ( spacing 1.2 x 2m) should be planted on slope
crest. But the leeward slope hasn’t such condition for vegetation
growth. Those all above constitute a better model of vegetation restora-

tion for protection a town in semiarid region from blownsand disaster.
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