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Lying across China’s Northeast, North China and its Northwest, Inner
Mongolia Autonomous Region forms a plateau in terms of topographic
features. With an altitude of more than 1000 meters above sea level for
most areas, the region mainly falls into a temperate continental climate
type. The annual average temperate for this area ranges from zero to
eight degrees centigrade and the annual precipitation is within the scope
from 50 to 450mm. With a frost-free period of between 80 to 150 days
and total hours of sunshine of 2700 hours, the Greater Hinggan

Mountains and Yinshan Mountains from the natural boundaries for areas

of different climate types within the region.
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For years, in accordance with the principles of
prevention first, a scientific control and rational
utilization, work of desertification prevention and
control has been conducted nationwide by planting
protective belts in China’s Northeast, North China
and 1ts Northwest, protecting virgin forest,
converting farming land to forestry, controlling the
sand and dust source in Beijing and Tianjin,
converting pastures to grasslands and conserving

water and soil as Wl.
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The areas of desertification within the region could
be divided, for the benefit of a better control, into
several types: sand land, deserts, deteriorated
grasslands and agro-pastoral mixture in the light of
1ts unique geographical and climate characteristics

and at the meantime, difterent technical measures are

taken for each type accordingly.
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In terms of ecological protection, protective measures
taken are focused on shifts in operation methods of
agriculture and husbandry, closed protection and others
for the purpose of reducing the adverse influences of
human activities on the environment. As for bionomic
control, measures like artificital forest planting,
reforestration, natural afforestation enhanced by
enclosing the hills and sand land are practiced frequently

in order to recover and Increase the tree and grass

vegetation.
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The main technical point for the artificial forest planting is to
choose the suitable ground for a certain kind of tree or tree
seed and the suitable tree seed for certain purposes required
of the future woods. And another principle is to lay priority
on the local ones and to optimize the arrangements of mixed
forests.
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The main tecnnical points for mountains/sand enclosing for enrichment
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There are four largest sand lands in Inner Mongolia:
Hulunbuir, Horchin, Onqin Daga and Mu Us. And
control measures taken center at three dominants and
three combinations that 1s the combination of trees,

shrubs and grass taking shrub to be the dominant, and

the combination of afforestation, closure and aerial

planting with closure as the dominant, and the third

combination of bilo-control method and technical

measures with the bio-control method to be the dominant.

The typical control methods are listed as follows:
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Comprehensive Control Mode for Bio-economic Sphere of Horchin

Sand Land

Bio-economic sphere refers to the section in the area of desertification with
household or village constructed on the basis of a five-element coordination
involving water, grass, woods, machinery and grain(feed) for a
comprehensive control. with an area of 4 to 10 hectaress,the Bio-economic
sphere 1s composed of two sections: a core section of no less than 2 hectaress
and a protective section, once to four times in size than the core section.
There include housing, shelters for farm animals, agricultural land, orchards,
sown pastures and Irigation facilities, etc. in the core section around which 1s
a section of protective woods of trees and shrubs. Generally, there are three
to four rows of trees and two to three rows of shrubs on either side of the
tree section. Mechanical fences or biological fences are equipped outside the
protective section; work of tree and grass planting to fix sand are mainly
conducted within the section

o

_I'he whole sphere is in a closed and intensive
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Sand Fixing Mode of Regeneration Barrier Bars in Horchin

Sand Land

Barrier bars are set in lines and rows or in grids. The latter type is
favored 1n the distances of 4 X4 meters and 2 X 2meters 1s partly applied
to plantation on the dunes. For mild dunes, the distances could be
enlarged to be 6 X 6meters. Plants for the barrier bars shall be shrubs
easlly to sprout. Annual or biennis branches are to be picked out and cut
into cuttings at a length of 0.8 to 1 meter. The cuttings shall be cut tor
immediate use and temporarily planted in wet sands and shall not be
kept for over 24 hours after cutting oft. It would be better to sock the
cutting in water for 24 hours at places where water supply 1s available.
And a length of 20cm shall be kept above the ground level. This kind of
plantation i1s conducted mainly in March and April in spring and June
and July 1n the rainy season and at the period of time between October
and freeze-up date in autumn. Reforestation could be practiced in the
grids in the second year when the barrier bars are set.
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Vegetation Recovery Mode for Migratory Sand Land in

Horchin

This mode 1s applicable to migratory dunes, mild drift sand and areas of
wind erosion pits. Drought-enduring shrubs are planted in areas of
migratory dunes, semi-mobile dunes and low lands among dunes with a
low level of underground water. The shrubs would better be yearlings
and planted in the shape of belts and the distance between two belts of
shrubs 1s 2 meters. Besides the belts shall be at right angles with the
prevailing wind direction and the distances between two rows and two
shrubs are one meter respectively. In the section between two
shrubberies, timber forests are to be planted three years later. Trees
could be planted at the low lands among dunes with a low level of
underground water and wind erosion pits. Additionally the best position
for planting should be the foot of the windward slopes so that the
moving of sand is stopped in front and dragged at rare.
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Broad-forest-section and grand-grating Mode for Sand

Fixing in Horchin Sand Land

This mode i1s applicable to stabilized dunes, semistabilized dunes and
areas with rich underground watre in the middle part of the sand land.
The skeleton forests shall be 1000 meters in length and broadth as well
and at right angles with the prevailing wind direction. The main forest
section 1s made up of eight to twelve lines of trees with a broadth of 50
meters in total. The forests could be trees or trees mixed with shrubs.
The area within the forest could be used to plant trees and grass to fix
sand or divided into 16 small grating sections of 250m X 250m by tree
belts of 12 to 24 meters wide In four to six lines of trees. And herd’s
grass grows In the small grating sections. Trees for the forests shall be
draught-enduring and poor-soil-enduring ones. Ground preparing and
tree planting shall be conducted simultaneously.
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Vegetation Recovery Mode for Ongin Daga Sand Land by

Sand Fixing and Tree-grass Planting

This mode 1s applied to stabilized. Mechanical fences are to be equipped
around the section, which generally are of a seven-steel-wire types. And
the piles for the fences shall be concrete or angle steel ones with a length
of 50 to 60 centimeters buried underground and a distance of 10 meters
between two. At the position of 1.2 meters above the ground a length of
barbed wire 1s to be attached. Local tree types shall be planted at bare
vacant grounds within the section in accordance with the natural model
of the primary community. In those sand fixing and tree planting
sections where reproduction of trees 1s relied on natural seeds, the
ground sections where the seeds are to fall down shall be undergoing soil
cultivation and weeds removal procedures. Coppicing is required for
shrubs with degraded branches but able to germinate or sprout.
Coppicing 1S generally conducted in late autumn or late winter And the
coppicing period 1s determined by the biological features of the trees

concerned. - - B
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Aerial Planting Mode for Onqin Daga Sand Land

Aerial planting 1s applicable to sand lands with an underground water
level of between 0.5 to 10 meters, vegetation coverage of between 3
percent to 12 percent, broad low lands between dunes and the relative
height difterence of the dunes less than 15 meters. Moreover, the
sections available for aerial planting should be in close succession and
accounts for 70 percent or above of the total size witch shall be no less
than 5000 mu. The best time for aerial planting shall be prior to the
coming of rainy season, and that will be in June in Inner Mongolia.
And the amount of seeds to be scattered shall be 7500¢g per hectare In
a mixture of tree seeeds, grass seeds and shrub seeds or of grass and
shrub seeds. The length of the seeding band is caculated in terms of
capacity. In operation, the fly height of the plane is generally between
50 and 80 meters, sowing width 40 to 50 meters. For an even seeding,
there shall exist a overlapping section on either side of the sowing
width and the width of each overlapping section equals 10 percent of
ea sowmg dth == - . g
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Comprehensive Control Mode for Migratory and Semi-

migratory Dunes for Onqgin Daga Sand Land

For areas with migratory and semi-migratory dunes as the main
geographical feature and in staggering distribution with other
features, measures of multiple forms and multiple tree types
shall be taken accordingly. Forests are applicable to low lands
between dunes; shrubberies are for dunes; and for the migratory
sand lands, barrier bars are to be set before sand fixing
plantations. And fine pasture plants grow on lower wet soil and
general pastures. Gazing 1s forbidden. Coppicing for shrubberies
1s conducted timely 1n accordance with their biological features.
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Sand Fixing Mode of Tree-shrub Mixed Plantation for Mu
Us Sand Land

To plant shrubs and trees or tree-shrub mixed plantations in the low
lands among dunes in Mu Us Sand Land shall be efficiently helpful in
sand fixing. The main technical points for planting shrubs are listed as
follows: sand willow cuttage 1s in belts; The cuttings shall be 50cm In
length. For dunes with a height of less than 3 meters and forest planting
conducted In spring, a distance of 6 to 7 meters 1s to be set aside and for
forest planting conducted in winter a distance of 10 to 11 meters is OK,
while for dunes with a height of 3 to 7 meters and forest planting
conducted 1n spring, a distance of 3 to 4 meters 1s to be set aside and for
forest planting conducted in winter a distance of 7 to 8 meters 1s ORK.
The major trees planted are xerophile willows and camphor trees with a
distance of 2 meters between two trees and 3 meters between two lines.

Tree-shrub mixed plantatigam shall better be of a tree-sandwillow mixed
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Sand Fixing Mode of Barrier Bars for Regeneration

Plants in Mu Us Migratory Sand Land

Barrier bars are set for migratory sand lands in lines and rows
or in grids. The latter type 1s favored in the distances of 4 X4
meters and 2 X 2meters 1s partly applied to plantation on the

dunes. For mild dunes, the distances could be enlarged to be

6 X 6meters. The main materials are straw and grass.
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Camphor Tree Planting and Closure Mode for
Hulunbuir Sand Land

There are sections with sparse camphor trees in Hulunbuir Sand Land.
And fences are established and complete closure is conducted so that the
camphor trees are naturally renewed. The closure area 1s of a total size of
150 hectares and the enclosure time 1s of 10 to 15 years. Work of soil
preparation in belts or blocks at grounds near the seed bearers is
conducted. Soil preparation in belts shall be in the size of 1 to 2 meters
and that in blocks shall be in the size of 1 X1 meter. And ground
preparation enables a close touch ot the seeds with the soil and facilitates

refreshing. On the vacant areas in the section, reforestation 1s necessary

by manual work to speed the forming of a forest.
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There are four largest deserts lying in Inner Mongolia:

Badain-jaran, Tengger, Ulan Buh and Hobq. In the process of
controlling, our priority goes to protection of natural-
ecological system and recovery of oasis. And areas whose
controlling conditions are not met yet at the moment are
closed reservations in complete closure. In combination with

ecological projects, edge protective belt 1s set to stop the

extension of desert.
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Sand Fixing Mode of Mechanical Barrier Bars

On the migratory dunes, mechanical barrier bars are established
betore plantation in the space within the bars. The mechanical
barrier bars are mainly in a carvel type with local shrubs and crop
straw as the major material. In establishment, the first step is to
keep the barrier material meeting the barrier boundary line at
right angles. Then push the barrier material into the sand to reach
a depth of 5 to 10 cm with a length of 15 to 20cm above the ground
level. And the best time for such establishment in Inner Mongolia
1s at the end of autumn and the beginning of winter. The distance
between lines of barriers shall be ten times longer than the height
of 1t. And the barrier bars are generally set at the middle or lower
part of the windward slopes in lines and rows ant to meet the
prevailing wind direction at right angles. Retforestation of suitable
local tree types is to be pgaformed in the space among the barriers -
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Protective Belt Plantation at Desert Edge

Plantations are established in front ot the leeward slopes
at the edge of deserts so as to stop the further
extension of the desert. Meanwhile, shrubs and
subshrubs are to be planted at the lower parts ot the
windward slops to fix sand. Then by making use of
wind power, the bare top of the dunes are gradually
flattened so that the height of dune falls. And the sand
grains from the top of dunes are stopped at the low
lands among the dunes by trees planted there. The
trees to be planted shall be biennises and triennials and
forestation 1s conducted in June and July 1n the den81ty
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Compound Control Mode of Forest-grass Mixture of

“T'wo Lines Plus One Belt”

This mode 1s applicable to agro-pastoral mixed sand
lands, plains and mild mountainous areas. The general
arrangement for the mode could be: two lines of shrubs
plus a belt of grass, two lines of trees plus a belt of grass
and two lines of trees plus one belt of grass plus two lines
of shrubs with a distance of 8 to 10 meters between two

lines of trees and that of 5 to 8 meters between two lines

ot shrubs.
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The tree-grass mixed protective forest 1s arranged as follows: two lines of trees
in a distance of 2 to 4 meters between two lines and that of 1.5 to 2 meters
between two trees and that of 8 to 10 meters between he belt and lines of treess.
The space among the lines and belts are planted with perennial leguminous
forage and grass of a natural refreshing type. The tree-grass-shrub mixed
protective forest i1s arranged as follows: two lines of trees In a distance of 3
meters between lines and 2 meters between trees and 8 to 10 meters between the
belt and lines of trees. Or there are two lines of shrubs in a distance of 1 to 1.5
meters between shrubs and 2 meters between lines and 8 to 10 meters between
the belt and lines of trees. The space among the lines and belts are planted with
perennial leguminous forage and grass of a natural refreshing type. The shrub-
grass mixed protective forest 1s arranged as follows: two lines of shrubs at a
distance of 1 to 1.5 meters between shrubs and that of 2 meters between lines
and that of 8 to 10 meters between the grass belt and the lines of trees. The

space among the lines and belts are planted with perennial leguminous forage
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. andggmass of a natgral refreshifigstype.
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Technical Mode of Mechanical Trenching Plantation

In arid and semiarid regions, flat grounds and slops of a grade
lower than 15 degrees, mechanical or manual ditching is
practiced, fine saplings are singled out and kept wet. Other
draught-enduring measures are taken like deep ditching and
deep burying and ball planting so that there 1s no water loss of
the saoling and no damage of the roots. The ditches shall be in a
depth of 85 to 50cm and a width at the botton of 20 to 30cm.
Work of ditching shall be done 1n rainy season one year before
plantation. Then pits are to be dug in the ditches in the size of
40cm X 40cm X 40cm. and the depth of filling earth shall be 7 to
15cm above the root of the saplings.
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