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INTRODUCTION

The total area of dcscrt in China is cbout 1,53 hHillion ou
with the greatest part in the arid regions of Inner Mon-
golia and the Northwest. About 400 million mou is shift-
ing sands, For years: the shifting sands have been damag-
ing local agriculture and pastures as well as the develop-
ment of transportation, affecting the progress of culture
and ecotomic life, Since Liberation the Party and the
government have tried to lead and organize the people of
the desert areas in a continuous struggle against the
sands, They have accumulated a great deal of experlence
and realized some achlevement,

Academia Sinica and the Soviet Academy of Sclences
jointly organized in 1957-1958 a coordinated research team
for the purpose of further improving the utilization of
sand, studying the control of sand, and finding better ways
of utilizing the sand, Together with the related instltutes
of Academia Sinica, the Forestry Research Institute of the
Ministry of Forestry, the Forestry Department of the Inner
Mongolian Autonomous Region, and the Forestry Bureau of
Kansu province participated in the study.

The team was divided into seven sections: meteoro-
logy, topography, hydro-geology, botany, soil, forestry,
and pasturing. For two years the team carrled out co-
ordinate; research in the areas of Ikhchao League, Alashan
Banner of Pa-yen-cho-erh League of Inner {ongolla, Ninghsila
Hul Autonomous Reglon, Yu-lin of Shensi, and Chang-1l of
Kansu, It has achleved & preliminary understanding of the
origin of the sand, the physical characterilstcs of the
desert areas, and the types of sandy areas, and has galned
considerable epxerience in sand control.



However, we must point out that the area studled 1s
only one=-fifth of the total desert area, The greater part
of the vast desert area remains unsurveyed, The research
work had several shortcomings, There was not sufficient
coordination between theory and practice, nor was there
suffiocient stationary observation and intensive investi-
gation, Therefore, our future research work will be to
strengthen rather than conclude what has been done so far
by organizing stronger teams and going deep into the deserts
for a more detailed and longer study.

Our present and future reports will be published as
monographs 1n chronologial order based on the development
of the team's survey and research, In this way they will
be available at an earlier date and will serve as & refsr-
ence for the promotion of sand control work. Sinee the
reports were written during the survey, some are not very
systematic, They will be re-arranged when the resoarch
work is concluded, We hopé.that our readers and related .
organizations will make comments on our research reporte y
so that we may 1mprove our later. editions. :



A Report on Desert Survey

In 1957 the Academia Sinica and the Soviet Academy of
Scineces jointly organized a coordinated desert research
team, The survey covered the Ikhchao League of Inner Mon-
golia, Pa-yen-cho-erh League, the Ho-hsl Corridor of Kansu,
Yu-1lin of Shensi province, and Ninghsia plains, (The sur-
vey route totalled 11,628 kilomsters,) Inteneive studles
were made in Dzungaria, Chung-wei, Min-ch'in, Chin-t's,
Teng-k'ou, Chan-tan-chao, U-hsien Banner, and Yu-lin,

.The mission was to find methods of sand control and
sand utilization for the purposes of desert and prevention
of shifting sands, Therefore, there must be a general
understanding of distribution of deserts, their physical
characteristics, and the people's experience in sand con-
trol.

After two years of investigation, under the direction
of the Party, we have gained some preliminary knowledge of
the physical characteristics of the region, the orligin of
sands, the nature of shifting sands, the types of sand areas,
the present methods of sand control, and utilization of
sandy lands which has great political and economic signi-
ficance. However, since we are only beginning our work and
still lack experience, our results are far from adequate to
meet the demands of the difficult task of sand control,

We are presenting our 1deas here in the hope of accelerat-
ing the transformation of deserts into oases,



(1)

The total area surveyed is about 600,000 square
kilometers, The deserts occupy about 172, éoo square kilo-
meters, about 28.6 percent of the total area surveyed, A
total of 126,800 square kilometers, about 20 percent of the
total area, 15 the area of shifting sands, Gravel gobi
comprises 205,000 square kilometers or 34 percent of the
total area, Low hilly lands (excluding the Chi-lien Moun-
tains) ocoupy 127,000 square kilometers, 21 percent of +he
total area,

One of the characterlstics of the area is the low .
density of population. The Ikhochao League has 4,8 persons
per square kilometer; the Alashan Banner has O, 23 persons
per square kilometer (one person in four square kilometers);
the Ochina Banner has 0,02 persons per square kilometer
(one person in 50 square kilometers); the industrial and
agricultural bases of Ho-hsl Corridor have 13 persons per
square kilometer; the Ninghsia Hul Autonomous Region 1is
more populous and has 31 persons per aquare kilometer,

The population is not evenly distributed. .

In Min-ch'in heien on the border of the Dzungaria
Desert, there are 240,000 persons in 10,000 square kilo-
meters, while in the Pa-yen-cho-erh League there are 73,000
persone in 235,000 square kilometers, For the future. deve-
lopment of sand control, cooperation must be strengthened
in order to properly distribute manpower,

Deeerts and seml-deserts are‘rich in mineral reserves,
_Pao-t ou Steel Factory, Chiu-ch'uan Steel Factory, and 0il
City are being built, Agriculture and pasturins also have
good prospects, The newly built Pao-t'aou -~ Lanchow Rail-
way and cross desert railways and highways to be built in
‘the future will create favorable conditions for the deve-
lopment of deserts, Followling development, the population
will increase, Farmlng and other productive land must in-
crease to meet the growing demands of soclalist construc-
tion.

The present farming area 1s very small, Farming

land in the Ikhchao League 18 only filve percent of the
total area;in the Pa-yen-cho-erh League, 0,5 percent; in
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Ho-hsi Corridor, 2,6 percent, while tillable lande total
5,266 square kilometers (judging by the water supply,
42,000 B8quare kilometers can be developed). Only Ning-
heia has 16 percent of the area under cultivation., Pas-
turing i1s the maln produgtion of Pa«yen-cho=-erh and Ikhchao
Leagues because of the speclal natural environment. These
two leagues have preserved this production for generations,
The Ikhchao League now has %,122,000 head of cattle, the
Pa-yen-cho-erh League, 2,446,000 head and Ho-hsi Corridor,
2,180,000 head,

The altitude of the region is generally more than
1,000 meters above sea level, With the exception of the
high gountains in the Holand Mountains between Ordos and
Alashan, and those in the Chilien Mountains.on the suuthern
border of Ho-hsil Corridor, there are mostly low hills,
plateaus, and alluvial plains,

Topographically speaking, Ordos 18 a sand and gravel
plateau, 1Its groundmass 1s aandstone of Cretaceous period
with some sandstone of Jurassic period. The plateau has
a wavy surface and occasionally exposes its groundmass,

Its eastern and southern borders touch the loess hillock

and its northern and western borders the Yellow River
alluvial plains, The shifting sands are distributing main-
ly along 1ts southeastern part and the Great Wall in nor-
thern Shensl province, and are called Mao-wu-su Desert,

In the north is K'u-pu-ch'i Desert, On the plateau the area
of shifting sand is 3,377,400 hectares, including the
1,377,400 hectares in northern Shensi province,

On the high plains of Alashan west of the Ho-lan
Mountains arc iow hills of old metamorphlic rock, such as
Ya~pu-lan Mountain, Pa-yin-wu-la Mountain, Pa-yin-na-erh-
kung Mountain, Tsung-nal Mountain and Heleo-hung-ko-erh
Mountain., The Shan=-yuan-ho-l1i Mountains separate alashan
from the Ho-hsil Corridor, Among the mountains are gravel
basins,

In the west and south there are hasins with shift-
ing sand including Pa-tan-chi-lin Desert, Dzungaria De-
sert, Nan-chi-leng Desert, and She-~erh-ka Desert, 1In the
northeast are Pa-yin-wen-tu-erh Desert, (Ya-ma-lel-ke De-
sert), and Wu-lan-pu-ho Desert, The area of shifting sand
is about 3,600,000 hectares., West of the Ochina River are
scattered remnants of the Ma-tsung Mountains, Most of the



area along the mountains 1s clastlc rock gobi with ‘feir
shifting sand areas, According to the materials on the
Pa-yen-cho-erh League, the Gobil is about 90,000 (sic) .
square kilometers in size, .of which about 105 000 square
kilometers are in Kansu provlnce. .

The Ho-hsi Corridor 13 a descending area, Water
running down from the Chi-lien Mountains forms a river .
and a long aliuvial plain in the middle of the Corridor.
South of the alluvial plain is a reclining plain. The °
sand lands in the Corridor vary in size, and are scattered.
Acoording to local information, the total area of these
sandy lands is 5,300,000 heotaros (Wwhich may be an. exag-
gerated figure.)

The climate of the region is oondltiqnéd by‘its,soo-
graphical poeltion which 1s far from the sea coasts and
hidden behind high mountains, The highest yearly temper-
ature 1s 40 degrees C and the lowest -30 degrees C, The
absolute range is always more than 60 degrees C, The
average range during the day and night is more than 14 .
degrees, Becauss of the drastic change in temperature and
the topographical features, are rreQuently from the north
and are dry, cold, and strong. .

Thus, moisture from the east 18 reduced and there 1is
little rainfall, From east to west, the annual rainfall .
decreases quickly from 400 mm. (in Yu-lin) ‘to 100 mm, and
then to below 50 mm, (west of Chin-t'a,) The distribution
of rainfall is very uneven. The annual rainfal 1s often
determined by that of the summer, which in turn is deter-
mined by that of certain month which, again, 1is determined
by that of a few days, .

On the other hand, evaporation increases gradually
from east to west, increasing from twice the rainfall to
four times, eight times, and more than 25 times, Dry wea-
ther and lack of ciouds and fog produce sunshine, Most
places have more than 3,000 hours of sunshine, In winter
there are often more than seven hours of sunshine a day.
Strong ‘end long sunshine intensifies the heat, but at the
samé time improves winter conditions and insures suffi-
clent warmth and time for vegetation. To summarize,
dryness, extreme cold and hot weather, long and strong
sunshine, and strong and sandy winds are the climate
characteristics of thls region.



The rivers in the region, with the oexception of those
running into the Yelléw River, are mostly inland rivers,
There are many salt lakes (Pei-hai-tzu Lake, Yen-ch'ih,
Kilanta., Ya-pu-lang, etc.), and soda lakes (Ch'a-han
Lake), which are treasures of the deserts, The lake basins
are good pastoral lands,

In Alashan, water can be collected only from the ex-
posed underground water in the low lake basins, The water
level 18 influenced by reinfall end the underground cur-
rent and has seasonal fluctuations of high in spring and
low in summer, returning to a higher level in fall, The
water reserve in the plain under the mountains 1s deep,

In addition to the rich surface water sources (16,340
million kung fang), the Ho-hsl Corridor also has rich
underground water sources (6,780 million kung fang).

From the standpoint of soll and plants, the eastern
part of the region grows meinly shrubs and herb vegetation
of dry steppe and has light chestnut earth, West of the
Hang-ching Banner has drought-resisting shrub and semi-
shrub vegetation of desert steppe and brown soil. Further
west are found small shrub vegetation of desert-like steppe
and light brown soil., West of the Ho-lan Mountains.is en=-
tirely desert vegetation and the soll is mainly grey brown
desert soill, Further west (west of Chiu-ch'uan), the de-
sert scene 18 even more typical, There are special plante
such as Zygophyllum fabago, Alhagi pseudoalhagl, Statice
gnelini, and rare desert vegetation such as a ocushion-like
gnetaceae, The s0ll 1s mainly gravel and limestone, grey
brown desert soll, and saline soil.
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- The origins of aeclian sand are physical weathering
of rock, alluvion of rivers and wind, Under extreme
changes in weather and strong weathering, rock is broken
into pleces and sent by wind and storm to other places,
In Ordos and Alashan, we find sand dunes of weathered
roock from Cretaceous, Jurassic, and Tertiary perilods,

Ancient rivers, modern permanent and.temporary rivers,
and surface waters always bring a large amount of sand to.:
the lower reaches or low lande, These sands and sand allu-
vial soll and lake sediment constitute rich sources of
sand which, under the influence of wind, becomes shift-
ing sand, Temporary floods caused by short but strong
storms often cut & deep groove on the plaine and destroys
the surface structure, As the wind blows, it creates
sand, : ‘ '

Excessive 5railn5, wood-cutting, and oulflvation des~

troy vegetation, especially the old desert vegetation, and.

ocreate shifting sand, In the region surveyed, the eaat

has better conditions for vegetatlon than the west, and

yet the area of shifting sand is larger in the east than
in the west, . o . C

“Although the sources of sand in the east may be .
richer, the main reason is incorreoct utilization of land.
The most obvious case is the Mao-wu-su Desert which is a
typical example of the result of wanton grazing and farm-
ing. ‘

The spread of shifting sand depends on the wind, The

wind speed that will raise sand is generally five meters

er second (two meters of wind equals a speed above the
th grade wind in observatory.) This wind occurs about
100-400 times year (according to the observatory's measure-
ment of four times a day), Each wind lasts a day or two,
The hlghest wlnd power reaches the tenth grade, Therefore,
the moving speed of shifting sands 1s great, Generally
speaking, a sand dune moves about five meters a year, The
faster ones may move 15 to 20 meters a year, and in some
individual cases, a sand dune may move &8 much as 40 to
100 meters a year,
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.The sand duns moves in the direction of the wind,
The general direction 1s determined by &ll sand-raising
winds, especially the main and secondary winds,

The sand-raising winds are determined by the oircula-

‘tion of atmosphere and topography, Using the Ochina River
i

&8 the dividing line, the region can be divided into two
wind districts, The east has mostly morthwestern and
western winds and the sand dunes move towards the south-
eaat, The west has mostly northeastern and eastern winds
and the sand dunes move towards the southwest, The topo=-
graphical features of the area affect the wind locally.

For inetance, Ho-t'ao and northeastern Alashan has
prominent southwestern and northesastern winds, and the
sand dunes move eastward, The Ninghsia plains has pro-
minent east wind and the sand dunes move south. Tune-
huang has strong northeast, west and southwest winds, and
the sand dunes move back and forth with the wind,

The eand storm creates traglc scenes of destroyed
houses, buried farms, nipped grailn shoots, and blown
flelds, Great damage has been done to the people, The
southward moving shifting sand choked many rivers, and
swallowed many villages and farmlands, For instance,
over 20 villages south of the old city of Min-ch'in had
more than 20,000 mou of farms, They have been almost com-
pletely buried under the sand in the past 200 years, and
only three villages with about 3,000 mou in total are
now 1sfi, Before the sand was controlled, Teng~k'ou lost
about 1,000 mou of land every year, In the Ikhchao League
330,000 hectares of land is threatened by sand,

Drought 1is also & serlous disaster in this regilon.
According to the records of Kansu province, during the 83
years between 1865 and 1947, there were 1l serious droughts,
One lasted for four years, three for three years, and one
for two years, Sand &nd drought reduce the size of pas-
toral lands, resulting in a shortage of grazing for cattle,
The death rate of sheep in Ta-k'e-hslang of Hang-ching
Banner last winter was 20 percent, and the death rate of
cattle in Wu-hsien Banner reached 15 percent, Shifting
sands also affect the development of i1ndustry and communi-
cations, The mining area in the Ya-pu-lan Salt Lake was
burled by sand, The newly built Pao~lan Rallway was threa-
tened by shifting sand, The highways between Kilantal Salt
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Lake and Lao-teng-k'ou, and-betwéen Lao-teng-k'ou and San-
shen-kung have been buriod by sand and .are né longer use-
ful.

These few examples show the serious damage the shift-
ing sand is doing to the economic development of the peo-
ple., For the sake of building socialisam, or, to be more
specific, for the sake of bdbullding communism, it is obvious-
ly very lmportant to ohange deserts into & better envlron-
ment for habitation,

e
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(II1)

Before Liberatlon, the feudalistic rule did not control
the sand and seriously destroyed stable or semi-stable
vegetation and "ts'ai-wan" (faggot flat), Thus the area
of shifting sand grew continuously.

After Liberation, under the leadership of the Com-
munist Party, the people were organized to struggle against
the sand, After nine short years of active work utlillzing
methods such as sealing the sand and growing grass, fores-
tation, planting sand barriers, and holding down sand dunes,
there has been great achlievements in sand oontrol,

In wind-prevention and sand-stabilization, according
to incomplete statistics the total area of forestation
was 352,138ha (by the ond of 1957).  Farm land was expanded,
Grain and cotton were insured as good crops, For 1lnstance,
50,000 mou of farmland in Teng-k'ou that had previous-
ly been damaged by shifting sand was agaln under cultiva-
tion and 1its productivity per unit increased more than
three times, ‘

In 1958, under the Big Leap Forward in production, &.
nevw high tide for sand control and forestatlon appeared.
The area of forestation doubled., During the reain season
that year, airplanes were used in Yu-1lin, Min-ch'ing, Chiu-
ch'uan, Ku-lang, and Ta-chin to sow sand-stabilizing plants
over 4&,750 hectares of land, 1In many places, people grew
grass on the sandy land near their farms to control sand,

In the years 1950-1957, 90,000 mou of sand in Teng-
k'ou and more than 1,800,000 mou in Min-ch'in were con-
trolled, The largest sc&le of control 1is at Liu-pa of Min-
ch'ing where the ts'al wan extends 40 kilometers in length
and 10 kilometers at the widest place,

In the area where the sand wae controlled, red willow
grew as tall as 1,5 meter., forming a long green wall
against sand and wind, Furthermore, systematlc woodcutting
and medical herb and seed collecting add new income to com~
mune members, These simple and easy methods can Jse used
in areas where the density of population is very small,
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Installation of sand barriers (wind-breaking walls)
is also a popular method, There are two kinds of sand
barriers, One 1is & mechanical sand barrier, It 1s an
effective method for protecting the growth of plants,
However, it 1s only & temporary method., In the city of
Min-och'in, 3,000 l1iof wind-breaking walls have been bullt
in the past eight years, protecting more than 40,000 mou
of farmland, Alongthe newly bullt Pao-lan Rallway 1ln the
section west of Chung-wel where it passes through the de-
sert,sand barriers have served useful purposes,

The other. kind of sand barrier ls & blological bar-
rier, In areas where the water supply is good and the
"population large, the method can be used and will gain
greater results than the mechanlcal sand barrier. 1In the
Ho~hsi COrridor' almost every hsien lias used or is using
this method of "burying sand dune," The method 18 to
level the top of a sand dune and cover it with a layer of
.10-15 om, of wet 80il or clay. When the layer is dry, it
- becomes a smooth and strong coating which will resist wiid
erosion, Trees can then be planted around the sand dune,

This method has great effect in controlling shifting
sands, In Chin -t'a where this method is used 2,140 mou
of farmland was protected, According to our observations,
no vegetation grew under 40 cm, of dried sand layer of

"buried sand dune, while plants grew in 8<10 em, of un-
burled sand. Therefore, this method is best used in those
shifting sand areas in urgent need of sand control where
-1t 18 4ifficult to control sand with plants, .

- The methods must be coordinated in order to achleve
the best results, We cannot depend on one method alone,
From 1951 to date, Hsleh-po hsiang of Min-ch'in built 52,652
mou of wind-breaking and sand-controlling forests, grew
9,300 mou of sand-controlling grass, constructed 90 1i of
wind-breaking walls, buried 600 mou of sand dunes';planted
30 11 of bank-strengthening forests (from Ta-pa-k'ou to
T'ien-pin hisang), and planted fruilt trees in 14 farm-
protecting zones, Thelr great efforts have completely
changed the appearance of the deserts., This 1s an example
of coordinated control which is worth promoting and follow-
ing. ‘

- 12



(Iv)

The purpose of forestation and tranaformation of de-
serts is to turn unproductive and haraful deserts into
oases, and then turn oases into productive grazing lands,
forests, and,if possible, farms, grape orchards, or vege-
table gardens, The principles and procedures of desert:
transformation are, we think, to begin with the nearer
places and the sasier work, to sult local conditions, to
prevent disaster, and to equally stress prevention and
control,

Based un these principles, we will discuss forest-
ation of deserts and their transformation and utilization
in the following three regions:

1. Ordos and the Mao~-wu-su and K'u-pu-chi Deserts
in northern Shensi province,

Apart from widespread high altitude marsh land, allu-
vion of low land rivers (such as the Yu-oh'i, Hung-liu, and
Yellow Rivers) and sedimentation of the lakes, the shifting
sand in this reglon is often seen over the ground mass (of
Cretaceous period, Jurasslec period, red sandstone, or green
sandstone)., The border of the shifting sand often covers
the old abandoned farms (as seen in northern Shensi),

Northern Shensi and the Mao-wu-su Desert in south-
eastern Ordos 1s a chaln of crescent aand-hills of 4-6
or 10-15 wmeters in thlckness, There are plants like
Agriophyllum arenarium, Corispermum patelliforme and Psam-
mocholoa villosa in the shifting sand area, and Artemisia
Ordosica and Artemisila sphaerocephala in the hills, The
natural environment here is better than in the K'u-pu-chi
Desert north of Ordos or the shifting sand area on the
plateau, The population here is also larger,

Therefore, we should continue to plant various kinds
of willows in order to bulld a sand-prsvention forest
zone, Outeide the zone, the semi-shifting or shifting
sand lands within 5 to 10 kilometers should be sealed and
eeeded manually or by airplane with sand-solidifying plants
such as Agriophyllum arenarium, Artemlisia sp, and Hedy-
sarum mongblicum,
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If the area outside the zone has mainly thin sand
dunes of great mobility, and especially if the shifting
sand is close to & ocommunication line, then plants like
Tamarix ramosissima and white tribulue are needed,

In semi-stabilized sand land, plants like Caragana
korshinskii, Salix Chellophylla, Salix flavida, and Arte- -
misla sp, can be used, It must pointed out that on lovw.
lands or the inner part of a desert where the rock under
shifting sand does not leak water because the sand dune hue
sufficlient water for the growth of desert plants, sand-
consolidating -plante should be planted among hills,

Judging from the geographical position of the K'u-
pu-ch'i Dese and the wild trees grown there, although
rainfall s not as adequate as in the south, We feel
that the bicloglcal method can be used to stabllized the
sand, In the orescent-like chains of sand dunes 13-30
m:tera high, sand-stabilizing plants can be seeded in
strips.

However, in the sand hill areas along the Yellow
River, seeds of Hedysarum mongolicum, Agriophyllum go-
bicum, and Artemisia sp., can be spread by airplane. On
the beaches along the river, airplanes can spread willowe
seeds,

If water.of the Yellow River can be successfully
gulded to the edge of the shifting sand, then some willows
can be planted to form & protective forest, At the same
time, a forest must be bullt along the river to protect the
banks, These forests wWill produce some timber for oonsump~
tion. i S

Large scale grass-growing and seeing by airplane
must also take. into consideration the growth of grazing
grass, The method is to seéd persnnial grazing grass over
the sandy 1and where underground water is high., In this
area, it is lmportant to properly utllize o0ld4 stable sand-
land in order to raise the utility rate., But we must
watch the shifting sand which may be created by grazing,

Meanwhile, good perennlal grazing grass -- medicago

denticulata -- must be selected for stable sandy land in
order to improve permanent grazing land., The lake-bottom
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low land van be developed for growing feedinge, Some land
san be used for gréwing grazing grass and rotatins farm-
ing of grazing griss can be practised.

0ld farmland and alluvial sandy land buried under
shifting sand can be agriculturally developed by planting
-grapes and melons,

2. Alashan Desert,

The Pa-yin-wen-tu-erh Desert and Wu-lan~pu~ho Desert
in northeast Alashan are a crescent-shape chain of sand
dunes with a general height of 6-8 meters to 15 meters,

The highest may reach 30 meters, Under the influence of
wind, shifting sand moves toward the east, and covers the
ladder and abandoned farmland along the Yellow River, Part
of the shifting sand covers the sedimentation on the lakes,
and a part also covers the groundmass,

The underground water is fresh with the exception of
the sand dunes over the lake sedimentation where it 1ie
salty. Plants like Hedysarum mongolicum, Agriophyllum
arenarium, mien-p'ung, Psammochloa villosa. Phrazmites
communis, and Artemisla sp. are found among sand dunes,
In the low and flat sandy lands in these two deserts are
foreats of Haloxylon ammodendron.

In eouthern Alashan, the western Dzungaria Desert
(1ncluding the neighboring She-erh-k'a Desert and the
Nan-chi-leng Desert), and the Pa-tan-chi-lin Desert have
mobile crescent aand dunes, Near the edge of a lake they
are about 3-5 meters in thickness, Those in the interior
of the deserts may be as high as 10-30 meters, Only in
the interior of the Nan-tan~chl Desert can we find sand
dunes more than 100 meters high, and in the Pa~ten-chi
-1lin Desert the highest sand dunes may reach more than
400 meters high.

Apart from sand lands similar to those in the Wu-
lan-pu-ho Desert, the southern border of the Dzungaria
Desert often sees shifting sand above the sedimentation
before mountains where the underground water may be 20-
50 meters, deep,
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On the southern border of the Pa-tan-chi-lin Desert,
near Ya-pu-lail Salt Lake, in front of ‘the Huo-la-li-ssu
Desert, there is a type of shiftirg 5snd ‘whieh covers salt
earth, These two types, and especially “the latter type,
are difficult for vegetation growth, .

Based on the above characteristics of deserts, a
belt five kilometers wide, or 10 kilometers wide if con=
ditions are favorable between the fringes of the Dzungaria
and Wu-lan-pu Deserts near the Yellow River and the farm-
ing areas can be sealed in for growing grass, Seeding
plants like Agriophyllum arenarium, Artemisia sp,, Hedy-
sarum mongolicum, Haloxylon ammodendron, and Nitrarila
tangutorum can be done manually or by #&irplane,

At the same time,a sand-prevention forest zone 20-60
meters wide can be built around the semi-shifting sand
land, This zZone can be made of several kinds of salicales,
Controlling the shifting sand by surrounding it from the
outside will help the development of industry and agricul-
ture., In the interior of the Wu-lan-pu-ho Desert, condl-
tions will be wvhanged because of the planned irrigation
by the water from the Yellow River. In the irrigated areas
airplane seeding can be done, ' L :

One of the special characteristics of the Dzungaria
Desert 1s the interlacing of lakes and deserts. The lake:
besins occupy more than 20 percent of this desert reglon,’
Therefore, sand control can begin with controlling the
shifting sand around the lake basins,

: By attaching the interior of the deseri ocutside the
lake basins and connecting the lake basins together one
by one from points to lines, we can cut up the desert and
then connect the area between lines until the whole desert
1s eliminated. k ’

Through forestation we can build a sand preventlon
zone with Populus diversifolia and Calli, mongollica, On
the semi-shifting sand and shifting sand areas outside the
zone, Artemisa sp., Artemisia ordosica, Hedysarum mongo-
licum, C&lli, mongolica, and Haloxylon ammodendron will be
planted, Large lake basins will be sealed for growing
grass, Better areas, 1f possible, will be seeded square
by 8quare in order to accelerate forestatlon,
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Along the railways and planned ‘tailway linés, sand
prevention barriers must be built on both sides within .
1,300 meters, and sand-stabilizing plants must be planted
within the barriers, The zones two kilometers outside the
barriers will be sealed for growing grass in order to pro-
tect the railways, . -

In areas where shifting sand threatens salt lakes, .
we should depend mainly on establishing & line of barriers
on sand dunes or burying the sand dunes with salt water,
Also, & line of sand barriers can be bullt on the range of
sand dunes 1,000 meters outside the protected zone in order
to raise the height., If there ies enough rainfall, sand-
stabllizing trees may be planted between barriers,

After beginning sand-stabilizing work, and especially
during the first five years, it 1s very important to solve
the problem of water supply and to establish grazing bases
in order to insure the development of the pastoral industry.
In locatlions sultable for grazing bases, grazing grasses
like medlcago denticulate, ts'ao-mu~chi, sugar beets for
feeding, and sun flowers can be grown in sand dune areas
where Achnatherum splendene, Phragmites communis, and Ni-
traria tangutorum grow on lake basins,

Dams should then be built, wells drilled, and land
irrigated on the plains in front of the mountains in order
to develop a grazing field. Grazing grass can be grown on
semi-stable sand to make a grass field,

In addition to these methods of development, we must
rationally utilize the existing grassland, inorease -utility
of grassland, establish a pasturing and grass-cutting sys-
tem (following others in pasturing, rotating pasturing, and
timely grass-cutting). At the same time, human efforts
should be made to expand the utlllized area by drilling
wells in grassland where there 1s a shortage of water,

Following sand stabilization 1s the problem of fuel
supply. After the stabilization of sand, fuel will be
produced, For instance, one hectare of Haloxylon ammoden-
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dron oan produce 40 tons of fuel., But to.meet fuel needs
in the early stage, natural resgdurces’ ‘14¥e sun stove and
natural gass be used, Systematic wood-cuttins can be done
in areas where vegetation 1s proaperous..

To meet the need of seeda for sand stabilization, it
is suggested that cutting the present forests of Haloxylon
ammodendron, Populus diversifolla, Calll. mongolioca, Arte-
misia salsoloide, Taxarix ramosissima, and Calll, sp,
‘:hru?; be prohibited and th&t their seed-produoins be in-

ensified, .

It 1s also suggested that grape 5ardena, orchards,
vegetable farms, or farmlands be developed near oases and
populated lake basins, , .

3. Ho-hsi Corridor Sand Land,

The main types of shifting sand in Ho-hsi Corridor
are: shifting sands of various thickness covering the
alluvions of rivers or lakes, or abandoned farme; shifting
sands covering the alluvion in front of the mountains,
over gravel gobl plains, and over slopes of rocky hills.
Except for the first type where the underground water 1is
high, 1t 18 diffiocult to grow vegetation in any of the
"other types of sand land;

From the standpoint of forestation in the deserts, ‘
the Ho-hsl Corridor can be divided into two parte, the east
and the west, with Chiu-ch'uan as the dividing line. Dif-
ferent methods should be used in view of thelir different
natural environments,

In the eaatern part, for example in Min-och'ing,
efforts should be made to bulld three lines of defense
on the border of the desert in the northwest., The first
line 18 a sand prevention forest zone near the border of
oases where underground water is high and irrigation 1s
good and trees and shrubs like Populus diversifolla, Tam-
arix ramosissima, Populus simonil, and Salix Chellophylla
can planted.
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The second line is to build wind-breaking fences on
shifting sand dunes and to plant trees like Artemisia
ordosica, Tamarix ramosiesima, Hedysarum mongolicum,,
Artemisia sp,, Nitraria tangutorum, and wild jute.,

The third line is to seed sand stabilizing vegetation
on the outer zone. In future, seeding by airplans should
be done mainly on the second and third lines., The interior
part of the deserts can be completely sealed, After the
sand is stabilized, the second line ocan.produce fuel and
grazing grass,and the third kine can become pastoral lands.

To supply feed in the early stage, the loocal people
have the custom of cultivating medicago denticulata as.
grazing grass, The systematic expansion of azing grass
fields in the future will occupy 10 percent %{O0,000 mou )
of farmland. This 1a an example of solving the contira-
diction between sealing the sand and pasturing, This is
also & rational utilization of land and a good method of co-
ordinating agriculture and pasturling, and should be pro-
moted in similar areas,

At the same time, we suggest that we should also
stress the cultivation of grazing grass in sealed sand
land. In the development of cattle-raising, we should
stress growing working animals, meat anlimals, and pigs.
Furthermore, the population of Min-ch'ing is large and
neigboring Alashan Banner has a small population and a
shortage of labor, Cooperation between the two Will great-
1y help the transformation of deserts,

Natural conditions in the western part of Ho-hsl
Corridor are severe, The dry sand layer of sand dunes
18 one or two meters thick and even sand-growing plants
cannot grow, Therefore, to prevent the serlous danger of
shifting sand, we have to depend on planting sand barriers,
However, we must plant sand stabllizing trees when raln-
fall is sufficient., In areas where the underground water
1s high, only strong salt-tolerant plants can be grown
because of salinization, '

The Yuan-yang Water Reservolr 1n Chin-t'a 13 threa-
tened by shifting sand and sand barriers should be bullt.
However, sand carrled into the channel and reservoir by
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water far exceeds that blown 1in by the wind, Therefore,
it is suggested that forestation and vegetation should be
developed along both sides of the channel, along with some
necessary sand and water control construction,

The shifting sand of sand dunes in the interior part
of the oases can be stabilized by planting sand barriers
and sand-stabilizing trees, Grapes and melons can be .
grown on sandy land less than two meters thlok,

It 1s important to control the sand in a large waste.
land being opened up for cultivation. It is suggested that
a protective forest be buillt in accordance with the irri-
gation system and the local wind oonditlon.

" In the territory of the Corridor, there are many

"~ anclent and modern dry river basins (which are sources of
sand), Large-scale forestation should be done in order to
control sand, and trees should be planted along both sldes
of highways and rivers, The forestation will not only
control the sand but also improve the local westher in
the Corridor, It can protect the industrial bases and
insure high productivlty of cotton and grains.

In addition to the thres main regions, there are
shifting sands, moblle crescent sand dunes, and sand dune’
chains of various sizes scattered over the alluvial land
along the Yellow River in Ninghala plains and the valley of
the Pa League, The sand 1s not very thick and the under-
ground water 1s rather high,

It 1s therefore, easy to control the sand by plants,
as suggested for simllar sand lands 1in the three maln
regions, However, special attentlon should be given to the
forests along the rivers and channels so that there will
be thick forestation,

Now, let us discuss the problem of seeding by alr=-
plane,

Seeding by airplane will be the main method used over
large sparsely populated sand lands, An An-2 type of plane
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can seed about 2,000-3,000 hectares of land & day, whieh
equals 500-700 men working.

The success of seeding by plane depends on selsoct-
ing the right land, seeds, and seaaon, Most dependable
lands are those with more rainfall, high underground water,
sufficlent moisture in the sand, semi-moblle sand, and
less mobile shifting sand during the rainy season, Although
rainfall in this region 18 unstable, we can improve weather
forecasting to capture rainfall,

In selecting seeds, the seeds of pioneering plants
of shifting sand such as Agriophyllum arenarium, Artemisia
8p+ss and Hedysarum mongolicum may be mixed and spread.
The annual Agriophyllum arenarium can protect the growth
of Artemisia sp, The dead Agriophyllum arenarium leaves
its own seeds whioh will grow the following year, Hedy-
sarum mongolicum is not affected by the welght of sand.
Buried under the sand, it will grow the second year if it
does not grow in the first,

The Haloxylon ammodendron is best planted in semi-
moblle land, and (due to the fact that some may die every
year) a total of 150 trees after five years will be con-
sidored satisfactory, Otherwise, it will have to be seeded
agaln, Some of the seeds spread over shifting sand will
inevitabley be blown into low lands or dry out, especially
during the spring following seeding, However, if only
part of the plante survive, vegetation will lmprove., If
vegetation in the year following seeding is 15-35 percent,
i1t should be seeded again until it reaches above 35 per-
cent,

Finally, based on the methods used in the above-men-
tioned reglions, the more general ones can be summarized as
follows:

(1) For shifting sand near villages, oases, communi-
cation lines, rivers, canals, and important construction
bases, all methodes (including sesling, grass=-growing, tree-
planting, and sand-barriers) should be used to control
sand, After the sand is under control, systematic grass-
mowing or grazing may be allowed,
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" (2, For shiftins sand not far from villagos. oases,
and communication lines (outskirts of areas mentioned
above), seeding by manpower or éirplane, or planting sand-
stabilizing trees may be done, After the sand is stabl-
11zed, the trees can be used for produoins fuel, -

. "(3) For ahirtins sand outside the seocond region, . .
seeding by manpower can be done, After the vegetation has
‘reached 15-35 percent, seeding by airplene can be done.:
When the sand is stabilized (five years after the seeding
of Haloxylon ammodendron by airplane), it can be used for
graziug small oattle, ,

(4) For shifting sand far from villages, oases, and
communication lines, generally speaking artificial rain-
fall or irrigation must be used for seeding stabilizing.:
plants in the interior part of the desert,
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' The Natural Characteristics of Deserts in North China

(With & wap of distribution of deserts and 16 photographs)

The total area of northern Shensi, Ordos, Alashan,
'Edeingol, Ninghsia, and Ho-hsi Corridor is about 630,000
square kilometers, Of this area, 235,000 square kilo-
meters, or 37 percent, are deserts, About 40 perocent,or
1ogdooo square kilometers of the deserts are shifting
Bﬂ» *

The well-known deserts in this area (see the map of
‘distribution of deserts in north China) are: The Mao-wu-
su Desert in northern Shensil and southeast Ordos; the
K'u-pu=ch'i Desert in northern Ordo®; the Wu-lan-pu-ho
Desert, the O-ma-lei-k'e Desert (Pa-yin-wen-tu-erh Desert)
northeast of Alashan' Dzungaria Desert, Nan-chi-leng De=-
sert, and She-erh-k'a Desert of southern Alashan; the Pa-
tan-chi-lin Desert, and Ho-la-li-ssu Desert, of western
Alashan, Other deserts are of various sizes and are
scattered,

1. Mafshland southeast of Ordos and the Mao~wu=-su
Desert in northern Shensi,

It includes the east and southeast parts of Ordos,
Its northern borier 1s Ch'ien-sa-pa and Man-lail (west of
Tang-sheng); 1ts eastern border 1is Hung-hslen-cho; and jts
southern border is the Great Wall, Its western border
begine in the north from Chang-tan-chao of the Ta-la-t'e
Banner' through T'ien-chu-miao of the Hang-chin Banner, to
Yen-ch'lih of Shensi province on the southern edge of Ordos
in the sovch, This regiom is steppe land. The average
temperature in July is between 23 and 24 degrees C, The
rainfall is between 300 and 400 mm. The proportion between
rainfall and evaporation is 1l:4,
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On the southern edge of Ordos, the rainfall decreases
from east to west to 259,7 mm, inYen-ch'ih, while evapor-
ation gradually increases, In the north, there is simi-
lar differentation from east to west,

The volume of the Wu-lan-mu-lun River and the short
rivers that originate from the sandy gravel plateau north-
east of ‘Ordos and run northward into the Yellow River are
small, The Ch'i-ch'iu River that originates in Tao-t‘'u-
hai-tzu of Tesa-sa~k'e Banner, .and the Pai River originat-
ing from Wu-shen Banner join to form the Yu-ch'i River
which passes by Yu-lin and runs into the Wu-tins River,
The Hung-liu, the Na-ling, the Hai-liu-t'u, and the Lu
Rivers in southern Ordos also run into the Wu-ting River,

Sand lands are scattered over marshlends, alluvial -
lands, and sedimentations.on lowland rivers and lakes,
They are looally called the "Mao-wu-su Sand Belt". Shift-
ing sand does not cover much of the plateau, with rocks
of the Cretaceous period, Jurassic period, rod sandstone,
and grey-green sandstone, A

In southern Ordos bordering the looss, somo shiftins
sand i8s seen over loess hills (such a8 the Ch'ing-yun
Mountains in Yu-lin), Shifting sands are meinly orescent.
aand dune chalns of 4-6 and 10-15 meters in height, The
crescent sand dunes over the loess hills and aslopes are
usually below four meters, The shifting send in the area
moves from northwest to southeast,

Covering the crescent sand dunes are the typlcal sand
vegetation: Corisperumum hyssopifolium, Agriophyllum
arenarium, and Psammochloa villosa, with Artemisia ordo-
8ica and Ar, sphaerocephala among sand dune chains,

In the semi-mobile sand lands (with 15-35 percent
vegetation) where the underground water is high, there are
Salix flavida, S, mongolica, and 3, Cheilophylla in addi-
tion to the above-mentioned plants, In stabilized land
(with more than 35 percent vegetation) on chestnut earth,
there are Artmisia ordosica, Ar, sphaerocephala, Caragana
korshinskil, and Juniperus sabina, This proves that the
physical condition of the sand land 18 3ood .and that plants
can be used for stabliizing the sand. .
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Lakes with high underground water and lakes of low
salinity have shrub vegetation such as shrudb willow,
Hippophae rhamnoides, Achnotherum splendens, and Carex
stenophylla. B , S

The high plateau mainly has light chestnut earth and
vegetation like Stipa bungeana, Lespedeza dahurioca, and
steppe grasses, Many places have been cultivated an
planted with grains and jutes, '

2, The K'u-pu-ch'i Desert in north and northwest
Ordos,

Its northern border 18 the Yellow River; 1ts southern
border Yen-hai-tzu of Hange-chin Banner, 1Its western bor-
der begins from the Yellow River and runs eastward 270
kilometers to the Ha-t'a-chan River, Its eastern part 1s
15-20 kilometers in width and the western part is as wide
a8 70 kilometers, The sand gradually scatters towards
the east, The eastern part of the desert 1s out by several
seasonal rivers such as the K'eng-tui-kou, the Pao-she-
t'ai-ch'uan, the Ho-lal-kou, the Shui-tung, and the He=-
t'ail-chan Rivers, which are 50-500 meters in width.

The deserts in this region are in an area of desert
stepye, The local people call them "the K'u-pu-ch'i De-
sert", As early as the late 19th century, Russian travel-
ler H, M, Przewalskl surveyed this region and recorded it
as "K'u-tsu-pu-ch'i Desert,"

The K'u-pu-ch'i Desert has a crescent sand dune chain
that runs from the northeast to the southwest with & helght
of 13-30 meters, It covers ancient sedimentation of Cre-
taceous period and some of Jurassic period, Some weathered
marble of Ordovician period is found near the He-t'ai-chan
River, Along the Yellow River, sand 1s scattered over the
ladder lands, The shifting sand dune has very fine sand,
In the alluvial ladder lands of the Yellow River south of
the Ta-la-t'eh Banner, 73-88 percent of the sand of cres-
cent sand dune 18 fine sand,

The low land between sand dunes grow sparse Caragana

korshinskil, Clir .tes fruticosa, Atraphaxis frutescens,
Calligonum sp,, (ragphyrum sp., Oxytropls aciphylla, Arte-
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misia Ordosica, and Artmisia sphaerocephsla. Main vegeta-
tion on the shifting aand includes Agriophyllum arenarium,.
Puglonium cornutum, Psammochloa villosa, and Hedysarum
mongolicum, On alluvial lands Where the underground water
is high, vegetation 1s more prosperous.

.Stable and semi-stable sand lands are located around
the mobile sand., Stable sand has sandy soll of brewn soll’
type. The main plants are Artemisia sphaerocephala, Car-
agana miorophylla, Glycyrrhiza uralensis, Eurotia cera-
toldes, Salsola call:na, and reeds,

3. Plateau sand lands in central and western Ordos,

The western border of this region oconsists of -low
hills made of old 'sedimentation of Sinian perlod and early
palaeozoic era such as the Chotzu Mountains, the A-la-pu-
su Mountains, and the eastern border of the Ninghsila Plalns.
Its north connects with the southern border of the K'u-pu-
och'i Desert., Its eastern border is T'ien-tzu-miso of Hang-
ching Banner, K'o-k'e-cho of 0-t'o-k'e Banner and Yen-ch'ih
which is also the dividing line between desert steppes and.
dry steppes, Its southern border 18 the southwestern part
of Ordos, ' ‘

The climdte in this region 1is dry and cold. The &aver-
age temperature during the month of July is 21,7 degrees
C. The rainfall is 252,8 mm, and evaporation 1s nine times
greater than ralnfall,

With the exception of rivers originated from the high
plateau (1,480 meters in altitude) that run into the Yel-
low River, the principle rivers are 1lnland rivers such as
those running into the Yen-hai-tzu marsh land, the Hao-lal
River, and the T'ao-lal River, There are a number of inland.
soda (NapC03) lakes (such as the Ch'a-han Lake, the Pa-yen
Lake, and the Na-lin Lake) and chloride lakes (such as the
Yen-hai-tzu Lake) in the central part of this reglon. '

_The low hills of the Cho-tzu Mountains covers the
sandy and gravel alluvial plains and western plateau (where
the sand rock of cretaceous period 1is close to or rises
above the surface) where the underground water 1s deep and
light chestnut earth 1is found., The desert steppe vegetation

26



1s scattered Caragna tragacanthoides, Halolachne soongarica,
Zygophyllum xanthoxylum, Artemisis capillaris, Stipa gobica, =
and larger areas of Artemisia frigida, o ‘

On the thin and weathered covering over central Ordos
are sandy and gravel plateau rising 20-40 meters in height.
Some sand rocks of cretaceous period are exposed in many .
places, Among those weathered rocks are Convolvulus chin-
ensis, Lagochilus illicifolius, Thymus serpyllum, Allium
mongolicum, Oxytropis pubesula, and Stellera chamaeejasme,

On the meadow saline soll and salinized meadow soll
of low land where rivere run into lakes, the underground
water 18 about 1l-2 meters high, The vegetation includes
Carex stenophylla, Kalidium gracile, Galicarnia fruiti-
cosa, Suaeda glauca, Polygonum ariculare, Saussurea amera,
small Phragmites communls, Lactuce tatarica, Chenposium
albumrlatum, Achnatherum splendens, and Nitraria tangu-
torumo

Aeolianobile sand lands of amall size are scatterad
around, With the exception of some individual crescent
sand dunes and some flat sand lands, the topographical
feature of the sand lands 1s malnly corescent sand dune
chaine 3-5 meters high (with rough and medium-fine sand),
Under the influence of the northwestern wind, shifting
sand moves toward the southeast, On the ahifting sand are
annual plants llke Agriophyllum gobliocum, Corispermum hys-
sopifolium, Kochla scoparia, and Psammochloa villosa, As
the sand dunes become more stabilized and sand hills more
gentle, there 18 more Artemisia ordosica, some Caragana
microphylla, Pycostelma laterifloum, and Cynachum sibi-
ricum, When sand dunes become so0lid sand lande and develop
ochestnut soll, Artemlisia sphaerocephala is no longer suit-
able to the environment' and gradually declines, It 1s re-
placed by Artemisia (frigida), Cleistogens squarrosa,
Thymus mongolica, and, to & lesser degree, by Bassia
dasyphylla, and Jurinea mongolica,

On sand hills around lakes Nitraria tangutorum is
mainly found, but when the sand is more than two meters
high, thls plant will not be able to live and will begin
to decline, The stabilized sand hille willl then again
begin to be weathered, Therefore, it is ilmportant to pro-
tect this kind of sand hill by planting other plants such
&8 Tamarix juniperina,
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. 4, Sand lands of Ningheia and Ho-t a0 Huang-ho allu~-
o vial plaine.

This region 18 located in the northern and central
parts of the desert steppe. The altitude of the Ho-t'ao
‘Plains 1s 1,000-1,100 meters, Its northern border 1s .
folded exfoliated mountains made of gneiss, granite, and.
metamorphic rock, -~ the Lang and the Wu-la Mountailne,
Its southern border is the Yellow River, Its western
boundary is the Alashan Desert and the Wu-lan-pu-ho De-
sert, Its eastern border reaches Pao-t'ou, The Ninghsia
Plains 1s made of valleys of sinking faults, 1Its western
border 18 the exfoliated high mountains of early Sinian,
Cambrian, Ordoviocian, and Carboniferous periods =-- The
Ho-lan Mountains, Ite southern border is Chung-ning and
Chung-wei, Its eastern border 1s the weatern edge of Ordos
folding zone,

The climate 18 dry and cold, especially in the north,
The annual average temperature is 6,5 degrees C in the
north and 9.6 degrees C in the south, The annual rainfall
18 between 100 and 200 mm, The evaporation is more than
ten times as great as rainfall, .

On the sallinized and farming meadow so0il in alluvial
plains, there are natural plants such as Paeonia anomala,
Sqaensonia salsula, Limonium bloolor, Centaurea pilcris,
Carex stenophylla, Ephedrea equisetina, Achnatherum splen-
dens, Peganum migellastrum, Glyoyrrhiza uralensis, Agro-
pyron mongolica, Salix Chellophylla, and Tamarix Juniperinsa,

, In front ofthe low hills on the alluvial plains of
light chestnut soll are dry plants llke Artemisia caplllar-
1s, Stipa gobica, Iljina Regilii, Convolvulus tragacanth-
oldes, Potaninia mongolica, Tetraena mongolica, Ilex pe-
dunculosa, and Zygophyllum xanthoxylum.

On the alluvial plains, the typical crescent sand dune
chains and individual ocrescent sand dunes made of shifting
sand blown in from the Wu-lan-pu-ho Desert are scattered,
The ‘general heigit of these sand dunes are 2-3 meters, 3-4
meters, or, for some of them, more than flve meters, The
distance between sand dunes 1s about 50 or more meters,
They are generally floury sand and very fine sand, The
mobility of sand dunes is great. Moving toward the south,
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they bury farmlands, The underground water beneath the
sand land is high, no deeper then three meters, and some
leses than one meter, Therefore, there are a great variety
of plants on the low lands between dunes, such as Artemisia
ordosicsa, Psammochloa villosa, Phragmites communis, Sop-
hora alopecuroides, Calamagrostes epigulos, Iris eusata,
Thermopsis lanceolata, and Bassia dasyphylla, On the
shifting sand are Agriophyllum arena rium and Corlsperum
hyssopifolium, Judging by the vegetation in this region,
it 1s entirely possible to stabilize the sand by planta-
tion,.

On the edges of some shifting sands we have some
stabilized sand hills and dunes with plants like Nitraria
tangutorum and N, sibirica,

5. The Wu-lan-pu-ho Desert in the northeast Alashan
Deserts on the northern slope of the Ho-lan Moun-
tains,

Its northern border 1lsthe weathered low hills of
metamorphic granite-gneiss, gneiss, and quartizite -- the
eastern extension of the Pa~-yin-no-erh-kung-liang Mountains
(altitude: 1,500-1,600), Its western border is the Kilan-
tal Salt Lake on the plains in front of the Pa-yin-wu-la
Mountains, 1Its eastern border 18 San-sheng-kung and Lao=-
teng=-kou,

The climate in this region has all the characterlstics
of a desert climate., Take the records of the Kilantal
Salt Lake (altitude 1031,8 meters) for instance. The
average temperature in July is 25,3 degrees C,; the rain-
fall 1s 106,.8 mm,; the evaporation is 26 times greater
than rainfall,

The plains in front of mountains on the border of de-
serts have gray desert soll and scattered small shrubs and
semi-ahrubs such as Halolachne soongarica, Convolvulus
tragacanthoides, C, annanl, Salsola passerina, Nitraria
tangutorum, Potaninia mongollica, and Cleistegens mutlca,
Around the quabernary Kilantai Salt Lake there is a large
area of salinized deserts. The underground water im the
nining area is generally 0,78-2,2 meters deep; east of the
lake 5.,18-12,6 meters; and west of it 18.5-36,1 meters,
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East of the salt lake 18 Pal-yun Lake and northeast is
A-erh-ko Lake, Both 4re in the desert and are connected
with ancient rivers,

On the edge of the mobile sands on the gray,desort
80il in stabllized sand are forests of Haloxylon ammoden=-
dron which generally last 15-20 years but, due to wood-
cutting and camel-grazing, are seriously damaged (some lands
in the forests are:becoming semi-mobile), and other plants
like Psammochloa villosa, and Agriophyllum arenarum,

Among drifting sand dunee are Phragmites oommunis;
in semi-mobile sand, land there are mainly Nitraria sibiriocsa,
Peptanthus monsolioa. and Sygophyllum xanthoxylon, and in
the lake low lands, Kalldim gracile.

The helght of crescent sand dune chains of &aeolian
alluvion and sedimentation 1s about 6-8 meters, with the
highest 15 meters, The greater part of sandes is powder
sand, Although the southwest and northeast winds are
superior, the shifting sand 1s influenced by the north-
west wind and moves toward the east,

In the western part of the desert due to the wind
condition, the crescent sand dune ohains are more compli-
"cated and form almost continuous croesing lattice., Gene-

rally speaking, the shifting sand land here is in better
condition than that in the Ya-ma-lei-k'e Desert, ,

6., The Ya-ma-lel-k'e Desert (Pa-yin-wen-tu~erh Desert)
in northeast Alashan,

The Ya-ma-lei-k'e Desert 1s in the northwest of the .
Wu-lan-pu-ho Desert, located in the wide marsh between low
hills of the Pa=yin-no-erh-kung-liang Mountains and the
Sa-li-chal Mountains, - .

On the low hills and in gravel basins among mountains
-- semi-plainized high plains (altitude 1,200-1,300 meters),
is found ordinary gray desert soll and gravel 5ypsum de=-
sert soll. Representative desert plants apre Halolachne
soongarica, Salscda passerina, Calligonum, mongolica,
Caragana stenophylla, Iljinlia Regelll, Convelvulus chin-
ensis, Anabasls bravifolia, N. sibirioca, N, Roborowshii,
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N. spaerocarpa, N, tangutorum, Amygdalue mongolica, Ilex
pedqnculosa, and Zygophyllum xanthoxylum,

: The shifting sand of wind-made alluvion and weathered
high plains run from east to west like stripes, The top-
ography of mobile sand lands is orescent sand dune chalns
running from northeast to southwest, The average helight
of sand dunes 18 5,6 meters, with the highest 20-25 meters,
-There are only a few varieties of vegetation among the
sand dunes, Only Artemisia sphasrocephala &nd Psammochloa
villosa are found., In low and level sand lands (basically
stabilized sand) are Haloeylon ammodendron (265 trees per
hectare), Ilex pedunculosa, Zygophyllum xanthoxylum, and
Nitroria tangutorum, '

The climate here 18 drier and colder than in socuthern
Alashan., The humidity of sand dunes is poor. With the
exception of the sand land with shallow underground water,
the shifting sand lands over the tertiary rock have under-
ground water with high mineralization (9.2g/1) with an
average depth of 9,1 meters, It is diffiocult to stabllize
sand with plantation.

7. The Nan-chi-leng Desert, the She-erh-k'a Desert,
and Dzungaria Desert in southern Alashar,

Located southwest of Pa-yen-t'e, southeast of Min-
ch'ing, west of T‘ou-tao-hu (Chao-hua-ssu) of Alashan
Banner, and north of Chung-wei, Kan-t'ang, Ho-lo-chin, and
T'u-mentzu., This 1s, broadly speaking, Dzungaria Desert
but the local people had a name for it a long time ago.

In the report of P.K. Kozlov (1899-1901) and N. M, Prze-
walski (1871-1873), only She-erh-k'a Desert.

According to our survey, Nan-chi-leng Desert 1s
southwest of Pa-yin-hao-t'eh, and extends south to Shuang-
ho-san and west to Wu-ko-san-chin and T'u-lan-t‘'ai-san,
The northern She-erh-k'a Desert touches the southern bor-
der of the Nan-chl-leng Desert, Beginning in the east
from Ch&o-hua-ssu on the western side of T'ou-tao~hu lake
basin, and extending west to Hel Salt Lake, and south to
the southern part of Dzungaria Desert, the nams of the
desert originated from She-erh-k'a Well, West of these
two deserts, and south of the Chung-wel-sa-po-t‘'ou east of
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Min-ch'in and Hsia-ho-lo Well, it 1s galled Dzungaria
(meaning heavenly sand) Desert, In this desert area,
there are low hille like the Shuang-ho.Mountalns which
are made of Palaeozolc orystalline sandstone, the A-la-ku
Mountains . (altitude 2,000 meters) made of Permian red and
gray sandatone, and the Su-wu Mountains near Min-ch'ing -
with broken hills,' S

Widely distrihuted in this region are strata of :
Tertiary and oretaceous periods covered by materials of -
quaternary period, On the mountain land is gravel gray
desert soll and drought resisting shrubs and semi-shrubs,
The ordinary gray desert soll 18 found on alluvium and
sedimentation, The representative vegetation here are
Halolachne soogarica, and Salsola passerina, :

There are a number of soda and chloride lakes, The
intertwining lakes (which occupy about 18«20 percent of
the area) and sand lands is one of the characteristics of
the region, These lake low lands are oconnected with an-
clent alluvium and sedimentation. In the western Dzung-
aria there are many dry lakes, In the Nan-chi-leng De-
sert are many lakes. with limited water supply mineralized
to 1-1.6g/1, and seasonal lakes, Soluable salts move con-
tinuously into lake basins, In the lake basins are meadow
saline 801l and salinized meadow bog soil,

The natural vegetatlon here includes Carex stenophyllsa,
Kalidium caspiocum, Phragmites communis, Achnatherum splen=-
dens, Nitraria tangutorum, and some hsiang-p'u. The under-
ground water in lake basins is very nign'%o.s-a.s meters),
The degree of mineralization varies because of different
lonations in the basin and the dlstribution of different
plants, According to the analysis of samples made by °
Cheng Hsun-pao (6774, 7311, 1405) the mineralization of
underground water in areas where Carex stemophylla grows
is 0.5-1.2g/1; that in areas where N, Roborowskii and N,
sibirica grow 18 1,4-2,2 g/1; that in areas where Achnat-
herum splendens and Phragmite3 communis grows is 3-5 g/1;
and the highest mineralizatioi. is more than 5-6 g/1 which
is the areas growing Kalidium gracile, ‘ '

In the mobile sand land, in the Dzungaria Dessrt,
the orescent sand dunes are 3-5 meters or 30«50 meters in
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height, Due to the influence of wind and topography,
one kind of crescent sand dunes run in parallel with
each other from northeast to southwest and move toward
the southeast,

‘Adother kind of sand dunes are as high as 10-30
meters and cross each other and, under the influence
of wind, move about seven meters toward the southeast
every year, :

The crescent sand dune chains in the Nan-chi-leng
Desert are as high as 100 meters, '

Those in the She-erh-k'a Desert are generally 6-

8 meters in height but some reach 16 meters and also some
have only & thin layer of sand with only 1-3 meters in
height, Plants in mobile sand are scarce. Most often
seen are Agriophyllum gobicum, Corispermum hyssopifollum,
Psammochloa villosa, Pugionim, Atraphls frutescens, Art-
emisia sphaerocephala, Ilex pedunoculosa, Nitrarlia tang-
utorum, and Caragana microphylla.

In the northwestern Dzungaria Haloxylon ammodendron
is seen., The crescent sand dune chains on the edge of
shifting sand land move toward the semi-stablllzed cres-
cent sand dunes and sand hills of 2-3 meters in he’ght
with Nitraria tangutorum. They then move further toward
the stable sand dunes of 1-2 meters in helght.

8, Pa-tan-chi-lin Desert and Hou-la-li-ssu Desert
in western Alashan,

The climate of this region is drier than the above-
mentioned regions. The annual rainfall is 50-70 mm.
The avéerage temperature for July is above 26 degrees C.
Pa-tan~-chi-lin Desert is also called Pa-tan-tsa-lan-ko
Desert,
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This great desert, like other deserys, is ocut by
basins, The eastern and western paris:have:large forests
of Haloxylon ammodendron. R .

&

In the west, near O-chi-na River along east Gobl
Ku-lung-cho-erh, are natural forests of populus diversi-
folia and Calligonum sp., The highest: sand dune reaches
400 meters, The Hou-la-li-ssu Desert 18 located between .
the Ya-pu-lal Mountahs which are 1,500 in altitude and ,
made of ancient metamorphio rock, and the Pei-ta Mountains
which are 1,600 meters in altitude,

In the basin between the mountains are the quaternary
salt lakes -- Ya-pu-lail 3alt Lake and (Na2304) lakes --
Chung-ch'uan-tzu. . Crescent sand dune chains of 3-5 meters
in height run from northeast to southwest and have great
mobility. : o

On the shifting sand covering the salt iakes, no’
vegetatiorn is found because the mineralizztion of under-
ground water is as high as 387 g/1,

In the crescent sand dunes around the basln are sparse
Artemisis sphaerocephala, Hedysarum mongolicum, Calligonum
sp., and Atraphais frutescens, Psammochloa villosa 1s
found only in low lands,

9. Sand lands in eastern Ho-hsi Corridor

The east part of the Corridor means the area between
Wu-wel and Chiu-ch'uan., The annual rainfall is between
100-150 mm, When the temperature is 10 degrees C and
above, the humidity is always above 5.0, ,

The Shih-yang and Hel-ho Rivers run through this .
region and the water supply, both above and underground,
is rich, The gravel Gobl on the southern side of moun-
tains is 5-10 kilometers in width and the gravel 1is 50-100
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meters in thickness, The underground water 1s as deep
as 10-50 meters, Only the upper part of the slope is
covered by soil for plant vegetation.

On the alluvial plains along the rivers t¢n the.
north; the underground water is generally no more than
three meters deep. On the plains are drought-resisting
small shrubs like Haloachne soongarica, Salsoda passerina
and mu-tzu-wan, and ordinary gray desert soll,

‘ On the low land in river valley plains are mostly
salline vegetatlion and carbolic saline 8il and sulphite
saline soll, On the sand dunes are Phragmites communis,
Apocenum handersoni, and Sophora alopecuroides,and deve-
loping gray desert soil. There are round sand dunes with
Nitraria tangutorum and Tamarix ramosissinma.

Shifting sand lands are scattered and are 3-5 meters,
5-7 meters, or more than seven meters in height, These
crescent shifting sands move toward the socutheast, Among
the sand dunes are Artemisia ordosica, Nitraria tangutorum,
and Call., mongolicum.

In the shifting sands west of Chang-1, there are
Artemlsia salesoloides, Call, polygonoides, and Alhagi
pseudoalhagi, In the Hei-ch'uan-Chen Sand Land along the
city of Kao-t'al, there are Phragmites communis, Inula
Salsoloides, and Suaeda ma ritima,

10, Sand lande in western Ho-hsi Corridor

This is the area west of Chin-t'a and Chia-ku-kuan.
It 18 a typlcal desert area. The climate 18 much drier
than the eastern part, The rainfall is about 30-50 mm,
The average temperature in July is more than 20 degrees
C. The humidity during the stable period of 10 or more
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degrees C 18 14 or more,

Rivers running through this area are the middle and
lower reaches of the Pei-ta and Hei-ho Rivers, the Su-le,
and the Tang Rivers and their branches, With the excep-
tiong of the gravel gobl in front of the Nan Mountginas
where the underground water is a2 deep as 50-60 meters
and the gravel gobl of the ancient deltas (The Tang and
Hei-ho Rivers) where the underground water is very deep -
and little or no vegetation exists, generally speaking
the underground water in this area is rich,

It must be pointed out that the clastic rock gobil
south of the Ma-tsung Mountains has a thick layer of . .
gravel. under the clastic rock strata and the underground
water there is also deep, Vegetatlon 1s rarely seen in
gohl. Only over the water grooves made by storme are
sparse plants like Gnetaceae, Calligonum 8p., Zygophyllum
Xanthoxylum, Anabasis brevifolia, Nitraria sphaerocarpa,
Halolachne soongarica and Zygophyllum fabago. :

Some springs are found among oclastic rock gnbi, e.g.,
Ta-ch'uan and Hsiso Gh'uan of An-hei,

Some wells are found in low lands but. the volume of
- water 18 limited, The gobl plain 1is mainly gravel gypsum
gray desert soil and the alluvial plains chloride saline

8o0il, . :

Shifting sands are found malnly on river alluvial
lands and lake sedimentation, Sand are found also on
slopes of low hills and those of alluvial gobil,. -

West of Yu-men, under the influence of e&st and north-
east winds, shifting sands move toward the west, -

. In Tun-huang, where there are east, west, and so@th-
west winds, sand dunes move back and forth, The condition
of sand in this region 1s very bad, Dry sand 1s thick,
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some &8s thick as two meters, Vegetation lacks a livlné
condition,

Although the underground water in low lands 1s high,
the water 18 too salinized., On moblle crescent dand dune
chains where the underground water is high, there are
Phragmites communis, Call, Zaidamnse, Agriophyllum aren-
arium, and, among dunes, Alhagi pseudoalhagi and Calll,
mongollca,

On stable and semi-stable sand hills are mainly
Tamarix remosissima, T, laxa, Nitraria tangutorum,
Statice gmelini, Glycyrrhiza inflata, Salsolsa kall, and
Phragmites communis, Haloxylon ammodendron i8 seen west
of Tun-huang,

The thickness of sand of crescent sand dunes may
reach 130 meters -- e,g,, the Ming-sa Mountins of Tun-
huang, rarely seen in other regions., Those below 100
meters are the height of hills, not the thickness of sand.

Based on the natural characteristics of these deserts,
arranged by the order of their readiness for vegetatlon,
the deserts are Wu-lan-mao-wu-su Desert, and sand lands
of Yellow River alluvial plains in Ninghsia, sand lands
in the east part of Ho-hsil Corridor, Wu-lan-pu~-ho Desert,
Ku-pu-chl Desert, Dzungaria Desert, She-erh-k'a Desert,
sand lands in the west part of Ho-hsi Corridor, O-ma-lei-
k'e Desert, Nan-chi-leng Desert, and Pa-tan-chi-lin De-
sert,

Within each desert, due to the difference in sand,
difficulty in forestation and transformation also varies,
and more ilmportant, the selection of sand-stabllizing seeds,
stabilizing methods and utilizatlon also vary,

To determine the types of sand, we must first examine
the wind or the strata under the sand to declde the cate-
gories, Within each category, we can again divide into
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types in accordance with the depth of underground whter
(within one meter, 1-2 metérs, 2-4 meters, over four
meters), nature of it (fresh or salinized water), shapes
of sand dunes, and thickness of sand (within a meter,
1-3 meters --- small type; 3-5 meters -- medium type*
over five meters -- large type).

other things about the sand lands, suoh as the types
of movement of moblile sand (attacking forward, waving
forward, waving), speed, grass condition, vegetation, and
the process of deatroying stability.

To avoid complication in practical production, 1t 13
better not to include in sand types those factors that
concern selection of grass and seed and adoption cf
methods,

Accorﬂlng to the above-mentioned standards, We shall
classify the deserts surveyed ln the past two years, The
classification here concerns only shifting sand lands,

- Seml-stable sand- lands are usually on the edges of
sand lands,

The main thing is stable sand lands 1s to improve
vegetation.

Forestation and desert transformation is aimed mainly
at non-productive and harmful shifting sands, Therefore,
the classification here stresses the shifting sand lands,

1, Shifting sand covering the sedimentation of
anclent rivers and lakes,

This type of sand distributes widely 1in all reglons,
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The underground Water i high, about 1-3 meters and is
fresh, They are mpinly large and medium-sized orescent
sand dune chains,

Small crescent sand dune chains or individual cres-
" cent sand dunedé are rarely seen, This type of sand 1s

easy to grow trees and conditions for irrigation often
exist, : '

The underground water of or or less meter in depth
is salinized, It 1s often seen on alluvial lands near
lakes or irvers in the interior of deserts, Although
the underground water is salinized, sand can still be
stabilized by planting Nitraria tangutorum, Tamérix ram-
osissima, populus diversifolia and Calli. mongolica,

2, Shifting sand covering the ancient farmlands,

Seen mainly on the torders of deserts in northern
Shensi, Teng-k'ou, and Ho-hsi Corridor in Ninghsia, are
farmlands burled by shifting sands moved by wind,

The underground water is about 2-4 meters in depth,
The so0ll 18 good, Sand dunes are mainly medlum-sized
and small crescent sand dune chains or individual cres-
cent sand dunes,

The physical condition of these lands is good., They
can be stabilized entirely by plantatlion., It is best to
select valuable plants for the purpose of sand-stabiliza-
tion or to develop grape and melons,
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3. Shifting sand covering the tops and slopes of
loess hills,

‘ This type is found only in northern Shensi. Aeollan
crescent sand dune chains are 3-4 or l-2 méters in thick-
ness, The underground water is deep., But, due to the
natgre of loeas, it 1s easy to plant trees for stabllizing
sand, 2 4

- b, Shifting sand ooverins the Tertlary red soil
(elay, loam),

Seen in the O-ma-lei-k'e Desert among low hills in
northeast Alashan, they are malnly Arge crescent sand
dune chains, generally 5-6 meters in height, with the
highest 20-25 meters,

The underground water is nine meters in depth. The
mineralization is high, Shifting sands move réather fast,
Conditions for sand stabilization are not &s good as the
above-mentloned types,

5. Shifting sands covering sheets of cretaceous,
Jurassic, or tertlary periods, :

Seen in the 1uterior of Mao-wu-su, k' u-pu-chi,
Dzungaria, Ho-la-1i-ssu, and Nan-chi-leng Deserts, they
are generally large orescent sand dune chains, The under-
ground water 1s deep and plants cannot reach 1it,

In some low lands where the underground water is
shallow, the minerallzation is high, However, there 1s
enough water in sand dunes to meet the needs of sand-

40



growing plants, T6 accelerate forestation, 1t is very
important to carry out irrigation or artificlal rain-
fall,

6. Shifting sands covering slopes of rocky low
hills,

They are seen in Alashan and Ho-hsi Corridor. Its
aeolian sand is thin, Its underground water 1is deep.
Water disappears in slopes, Conditlons for vegetation
are poor. If this type of shifting sand becomes harmful,
sand barriers may be constructed to stablllze sand,

7. Shifting sands covering alluvion 1in front of
mountains,

They are in Ho-hsi Corridor and southern borders of
Dzungaria, They are generally medium-sized sand dunes and
a few are large ones, The underground water 18 very desep
and cannot be utilized, If plants are used for sand sta-
bilizing, 1t must be coordinated with dam construction and
irrigation.
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r_ sgp of Distribution of Deseris in .orth China
laged:

1, ‘la=-ch'uan.
2. Tu-shan=-tau.
3. Fai-tun~tzu.
4. An-hsi.
5. Tun~huang.
6. Yu-men.
7. Hing-sa-ahan,
8. Tang-ciing-shan-k'ou.
9, Chia-shun Nor.
lO.[Illo&tho]
1i. Tungemiao.
12, isi-miao.
13, Ha~-la-hu-ttu,
14, Ch'ing-shan-tiou.
15. Xu-erh-nai-pfo.
16, u=len Nor.
17. Se-tsao~yusn-izu.
18, Fai-shui-oh'uan Desert.
19. Ch'iu-~hai-tun,
20, Chin-t'a.
Zl. Ting-hain.
Zz+ Pa=tan~-chi-lin Dessrt.
23, Te-k'u~sliui Lake.
24, Ya-ma-lei-k'e Decert.
25, Chiu-ch'uan, |
26. Ch'ing=shui~chi'uan,
27. bel-ch'uan-pac,
8. Kao-t'ai.

L‘ 79, Sa~ho-pac.

b5



Chang-i.

Ya~pu-lsi Sait Leke,
Bo-la-1i-ssu Desert.
K{lantal Salt Lake.
Shan-tan. '
Deungaria Desart.
Kan~chi-leng Desexrt.
' u-men-tau.
7?'an~chis~chin,
Hu-lo-chin.
Chin-lin-tsu.
Yin-pun-shui.
Kan-t'ang-tau.
She-ern-i'a Desert.
Chung-wei.
Chung-ning.

Wu-yusn.
wWu=lap~pu-bo Desert.
Shan-pa=ahih.
Lin-ho.
Sanmgheng-kung
K'u-pu~ch'i Jesart.
Ch'eng~-hu Luke.
Anepai.
Pao~tou-ahil.
Huhohut.

Ting~k'oil.
Wang-yuan-oh'ih.
Shin-chil-8aan.
Heng-chin Bannar.
Po-yen Lske,



Ch'a~han Lake,
Qutto-k'e Banner.
Toa-sa~k'¢ Benner,
Tung~sheng.
Ying-ch'uan~shin.
Ling-wu. '
Wwu~-shen Banner.
Tao-mien-vanr-tsu.
Tu-liz.
Shen-ghui.
Chin-chi.
Yen~ch'inh Lake.
Yen-ch'ih.
Ting-pien.
L£0=-Wi~SU Deéert.
Chin-pien.
Aeng-snan.
San-ghih~-1i-p'us
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[Available photos are not suitable for reprodustion]

Ehote Captdons

I Tyves of Sand Dunes
A. Hobile 3and Dunos

Fiz.

Pig.
fig.

1 Cresoent Sand Dune Chains of Shewerhok'a Lesert
in Alashan

2 Sand Dure Ridge of lMobile Dunes

73 The Southeastern rart of T'engeko=li Desert

B, Semi~Stable Sand Dunes

Fig,

Tig.
Figa

4 Semi-stable Sand Dunes with Phragmites Communis
and Tamarix Juniperina

5 Semi-st2ble Sand Dunes 'iith Nitraria Tangutorum

6 Semiestavle Sand Dunes with Phragmites Communis

Ce Stabls Sand Dunes

Fig.
Flg.

7 Stable Sand Dunes vith Nitraria Tangutorum
8 Stable Sand Iunes with Apoceum Handersoni

IT Hamfulness of Desert

Fig.
Fig.
Fig.
Fig.

O A Large imount of Shifting Sand Elown Coutimuousgly
into Reservoir {Tan-yang Lake Reservoir)

10 Citdes and Villages Buried by Sand (T'ouepacech'eng
in An-hsi) .

11 Lakes and Salt Lakes are Continuously Puried by
Sand (Ya-pu-lai Salt Lake)

12 Roots of Trees Dxposed by Weathering (Willows on
Sand larnds in Yuelin)

ITT Oricins of Deserts

Fiz.
Tige
Fig.
Fiz.

13 Lake Sedimentation (Sa~tsaceyuan~tzu in Chinet'a)
1)t River Alluvium (Shiheli=-shac-0 in Tun-huang)

15 ‘Jeather Rock {Low Granite Hilles in Chineila)

16 Gobl (Northeast of Anehsi)
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THE OLIMATE AND RULE OPF SAND SHIPTING IN

N. SHENSI, W. INNER MONGOLIA AND HO-HSI CORRIDOR

The ares under discustion in this artiole is located
in the west of the Yellow River, south of the Mongolia
Péoplc'e Republic, east of the Sinkiang Uighur Autonomous
Region, north of the Ah-erh-ohin Mountain, the Ch'i-lien
Mountsin, and the Great Wall. It inocludes the northern
frontiers of Shensi, the Ikhohao League, Ninghsia, Pa=yen~
ochc=erh League, and the Ho~hei Corridor in Kaunsu Provinoce
(the Ho=hsi Corridor indicates the Chang-i Special Admi-
nistrative Digtriot).

The meteoiological datu for the area are provided by
30 meteorological stations, but ths data are short in
history and cannot be regarded as representing an scourate
picture of Lhe whols area. We are therefore gresatly handi-
capped in our study of the speclal characteristios of the
climate and the relation between the climate and the
mobility of the sand.

I. Climate

This srea is located ih rnorthwestern China and in the
ninterland of the Furasia contineant, far away from the
occeans. The nearest ocean 18 the Paoific, whiok is 1,500
Kkn away. This area is bcrdered by the T’al~hang Mountain
iz the east, the Ma=chung Mountain in the west, the Ah~erh-
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chin, the Oh'i-llen, and the Lu=-p'sn mountains in the south.
In the north is & vast open plain, but in tke northeast
stands the Yin-shan. Lying in the area are the Ho-lan, the
Ho=li, arnd the Lung=shou Mountaings. Thelir altitudes ringe
from 2,000 te 6,000 m, but they have a great effect on the
atmospheric oircﬁlation. preventing the moisture from moving
into the ares.

Because 0f its geographic location, there is a great
dlfference hetween the length of the day and that of the
night, and the yearly temperature range is wids. Since the
atmospheric circulation over this ares is controlled by
the west wind all year round, strong northwest wind is
predominant in this area. As to the surface winds, from
the north comes ths cold, arid air from Siberia; from the
south ocomes the arid and warm air from the Chinghai~=Tibetan
Plateau; from the esst comes the southeasterly monsoon
wind. The first two play an important role in both cold
and warm se¢asons, while the moascon wind has & noticeable
affect oxrly in mid-~sumner.

The gecgraphic locatlion and the atmospheric circula=
tlon &s desoribed above sre ths mairn causes that acosunt
for the arid continentsl olimate in this region. Under
gach a dry olinate, large areag of deserts are formed, end

the deserts, in turn, intensify the aridity.

50



The aridity is shown by the scarcity of rainfall and
its over-concentration in a short time, and the vast amount
of evaporation, whioh tnr'exooods the ﬁreotpttstion. The
reinfall decreases drsstically froam &00 mm 8 year in the
southeast to less than 50 mm & year in the northwest (Mg.
1). Practially all the rainfall in the year ocours in
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Fig. 1 Distribution of Annual Precipitation (mm)
Scale! 1 : 1,200,000
summer, particularly on a number of rainy days in July and
August (Table 1). The annusl rainfall varies greatly.from
year to year. It ie not uncoxmon that the amount of rain=-
fall in one year is two or three times as much as that in
gunother. During the pericd when the dally temperature

is steadlly above 10° C, the possible avaporation is
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between 400 mn and 550 mm, far more than the precipitation
durding the same period. The aridity increeses rapidly
from Less than 2 in the soutbeast to more than 10 in the
northwest. Ture-huang has the highest aridity, 25, whioh
means that the the precipitation 418 lees than 1/25 of
pomsible avaporation.

The distinct continental climate is shown by the wide
annuel sad dally temperature rsznges. The snonel tempera=
ture range is o8 much ag s0° o° In 24 hours, one may live
through the weather of four seasous of the year. So goes &
saying: "One 18 dressed in cotton guilted attire in the
moruing, and in linen at noon. and eats water melon while
holding & brazier to warm himself." Thie is a vivid dese
cription of this kind of continental olimate {Tadle 2).

The drier the place, the mo~e drastic is the change ir fem~
pereture.

The mors drastic the terparaiure changes, the stronger
1s the wiund, aund atrong winds glve rise to drifting sand.
Botk strong winds and send are the produzts of the loocal
climste, sad they iz turn account for the worsening of the
2limate (Table 3).

In the desert, one sess evorywhere black shining
stones, which show the great intenslty oFf sunshine. (The

dark color over the stone, locally knowr as "desert paint,”



is a coating of molter iron and mangensse over the agqueous
rock.) The sunshine over the dessert is particularly strong
becauses 1t penetrates easily through the atmosphere in
which theire 1s practicelly no moisture. The %otal time

of sunshine i3 nore then 3,000 hours s year, and the radia-
tion intensiiy Ls 4, 000+5,000 caloriea/eme a year.

High aridity, strong sunéhine, drastic change in tem=
perature, strong winds, and a large smount of sand sr»
four climatic characteristics of this area. They are inter=
relatad, and have & cause-gnd~effect relation with ocne
agother. Such a relation ig further compllcated by the
different topography at diﬁfarent places, only making the
climatic conditions unfavorable to mankind. The worsening
Ar the natural environmects 1e further compounded by huuser
economic amctivities under feudnilcn and csopitalism. Oxly
under soolallism can man turn thne direction of future deven
lopuents.

The climatic features c¢f thls ares in four seasons can
be briefly described as followa:

Ir winter this area is under the control of the high
stmosprheric pressurs of Siberia, and the climate is cold,
dry, and statle. ot when the high pressure moved down from
Slberle, this area is invaded by fresh, ccld waves. There=-
for, the weather Iin winter 18 characterized by low tempsra-

ture. hlgh aridlity, intermittent wind storms, and littie
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SNOW. .
In spring the temperaturs Tises suddenly as the high
nressure withdraws to the north (although it returns from
time to time). - However, thers is little snow in the winter
despite the frequent movemente of the north and south dry
21r ourrents. The climate in this season i# characterized
by high anqity, sudden changes of temperaturs, frequent
wind storms, and the most active movenehts of drifting sand.
In suamer the dry, hot alr moves down from the Ching--
hei=Tibetan Plateau and mixes with the torrid air in this
area. The air current is extremely unstable dur;ng this
season because of the effect of the heat. l.eanwhile, the
southeasterly monsoon also plays & part, bringing in vlenty of
moisture. As a consequence, the climate in the summer is
characterized by sudden storms and torrential rains.
Ic autuan the earth surface cools down quickly, the
alr current is gradually stabilized, and the precipitation .
reduces suddenly, but the earth surface stlll retains some l”’
noisture. The clear sky and cool air in sutumn give the
wravelers a very favorable impression, but this beautiful
weather is short-lived, as the cold wavessuddenly descend

from the north.
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The PAek Tesouroes of selar st ahd the seriens SFYe
age of »aiafall constitute the tasie chasscteristios of this
ares, as far as the utilisatien of "elimatic resources” is
oonoerned. '

1. Sunshine and Mot {(Tedle &)

Sunshine and heat are the iwe dasie requirenints for
the growsh ¢f plants. ’ ,

The total time of sunshine in tMds ares is 3,000 house
& Joar, & rare vhenonenon in the countyy. Ivea 4a winter
when the days are the shortest, ths sunshine lasts seves
Rours. In summer it lasts wers than mime hours. The
lengshy duration of sunshine acoelerates the growth of
vegetation (but unfortunately the stromg sunshime during
the .dromt is unfavorable to the plants). Mot oaly so,
the riek solaxr energy 4s a irut postcntul that can be
utilised as a fuel or to generate motive pover for the
local inhablicants.

The solar energy increases from the southeast toward .
the northwest in this area. 1In the eastern part, the
period during vhioh the temperature is steadily at or
above 10° 0 lasts only 130 days, and the cumulative teme
peraturs is less than 2, 500° O. But 4n the northwest, the
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water supply, not only all crops of the tomp.rutp Zone can

period during uﬁioh tﬁo tenperature 1a steadily at or lbOVO.
10° 0 lasts 160 days, and ths cumulative temperature
exceets 3,500° o. l .

In general, the heat energy is sufflcient rof'any
purpose, especially in the west. If there is a luffictcnf

be planted, but also all the subetropioal crops, such as

sotton and paddy rioe, can be planted in large areas.
2. Moisture Qozdition (Table 2) ¢
Although all tke plante ir this area has & high resis-
tance against drought, the whole srea looks gray and barren
when there is a shortage of precipitatiocn. Only after a
rainfall does the vegetation turn green again.
In contrast to the distribution of sclar snerg’, the
precipitation is getting less and less from the southeast
to ths northwest. Although moat of the rainfall cccurs
during the growth period of plantis (when the daily tem~ ‘
peTature is stabilized et or above 5° ), the rainfall is
lusufficient as far as the whale area is concerned. The
rast azount of evaporation makes. the scarcity of rainfall
aven worse., All the exiatizg farme in the area depend
heavily on irrigation, and centers of population are founé
onuly along rivers and near the lskes. Because of the

soarcity of rainfall, the abundant sunshine and heat
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are haraful to the plants. Howsver, the area also gets its
water suvply from the melting smew o %he'Ch'i-lion Houne
tain, the Yellow liver, and wmderground. As products of the
climate, the Yellow River water and underground water
fluctuate with the season.

As a coneequence, the bullding of water reservoirs, the
dizging of water wells and ditches, and,as a last resort,
srtificlal rain-making are not only of key laportance to
the development of a riculture and animal husbandry, but
alco effective aeasures for transforming desserts into good
farms.

3. Over-winter Condition for Auimals

The lousx and cold winter presents a 3erious over-winter
nretlem for the animals, but the bright sunshine alleviates
the herdshlp. On sunny days when the wind is not se strong,
the animale can go 2at to £ind their own fodders. The
scarolty of snow makes it possible for the herdsmen to
continue to use their pasture in the winter.

*he winter irn this area is uncot ag long or as severe as
that in Inrer lionzolia. The period during which the tem=
verature continues to stay below -5°C lasts only half a
month, atout lO~20 days shorier than that in Inner liongo=
lia. The lLowest temperature is around -50° Q, wtloch 1is
10-2000 higher than that 4in the c¢ast. This situation

sreatly chortens the time to keep the livestock indoors,
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thus reducing the over-winter vxpenases.

The favorable over=winter condition also helps the
over-winter cropes, fruit trees, and greenhouse plaunts.

4. Wind Power (Table 3)

Wind constitutes a cheap mource of power. It reeds no
fuel, nor trausportation.

According to the experience of the Soviet Union, &

wind driven generator (VU=-D-10 type) with a wind wheel 10 m
in 4lameter can produce 5,500 hp/hr of enargy, or 4,000 kw/hLr
of electricity in places where the average annval wind velo- .
city ie 3 m/sec. In places where the annual average wiad
velocity is 4 n/sec, such a generator can produce 12,000
ho/kr, or 8,800 kw of electricity per hour. .

A preliminary survey shows that ia moat places ¢f this
area, the average annual wivd velogity 1s cloze to or over
3 m/sec. In spring, 1t is definitely over 3 m/see, or 4 m/sec
An nauy places. 7This shows that the great wind potentisl
in thisz ares nas oot yet been utillzed. .

3ince tkre arsa Lo sparsely populated and has a manpower
shoertage, the bullding of wind-driven elegtric generators
cen opan 2 new avemre £or slestric power supply and the
developrent of ground watsy.

5. Vafarorable Cliratic Conditions

ip to now, wind 4g 53t811 cue of the most uafavorable
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olimatic elements of this area. It causes the drifting
sand to bury pastures, villages, irrigation canals, roads,
dnd farms, and to engulf 12 percent of the land surface in
the Ho~held Corridor, and 85 percent of the land surface in
the Alashan Banner. In May aud June, the "torrid wind"
{or "hot east wiund") often playmhavoc to the farms and'
pastures. The saying, "the west wind bests the seedlings
0 death, and the east wind dries the seedlings to death,"
fully describes the damage done by the wind.

The extremely hot and cold weathers alsc cause great
damages. A local saying has it, "a 00ld wave on the 8tk
of the 4th moon oan fresze a crow to death." Of sourse,
such 00ld waves cause different degrees of damages td the
suedlings of crops every year. In scme places, the froste
free period is shorier than the period during which the
daily tempersture is at or above 1o°o. In summer, the
temperature on the sround often excseds 50°c, while the
temperature of the alr current is above 30°C. The high
temperature often kills the plants at their "points of
growth'" (5 cm beneath the ground surface). It also causes
the animals to lose appetite and welght, or even causes
epidenic among the livestock.

The sudden torrentisl rsin in the summer causes
temporary floods, which not only inundate the villages

and pastures, but also wash the vegetation away from the
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ground, and leave the sand layer exposed to the air, thus
providing a ocondition raf the,tormation of drifting sand.

Sometimes hail is mixed with heavy rain. Although .
the hail falls in 2 small area, it seriously damages the
faym crops.

II1. Characteristios of Wind and the Basioc
Rules Goveraing the Drifting Sand

There are basically two wind evstems ir this ares. In
the eastern half, the predoazinant wind 4s northwesterly; in
the western half, the predominant wind {s northeasterly.
The dividing line between the eastern and western parts
11es somewhers between Alt. 90°E and Alt. 100° E. However,
the wind direction in certain arvreas varies bacsuse of local
topography. For iustance, at Chiu-oh'uan, the predominsnt
wind is soutl'westerly, aki &t Pa-yen=hao=t'e, the predomi-
nant wird is southeasterly (FMg. 2).

In the winter half 0f the yesr, acrthwesterly wind
prevalls; in the summer half of the year, eastarly wind
prevails. Ihig reduces the npeed of wovezent of sand dunes
toward the soutieast. The wind veloalty iz most places is
2t ax aruual average of 3 m/see, but wt An-nsi, which s
waown a3 the "wlad reservolr, ™ the wind velooiiy 1= at
aa ay oupl averaze of 4 m/swo.  The wlnd vaeleooity i

hghent 1o spring, Teachin: 4=5 uw/asa.  There are =5 days
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Pig. 2 Direction of Wimds That Elow Up Sand
(Wind veloocityg, & u/sec
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during which the wind is strong, ard 10«15 days during
which sand storas take place. In other words, in every
other 2-3 days, there is one sand stora, whioch has a
great destructive effeot, and is the main cause of the
weathering of rocks.

The sand moves not far atove the earth surface. 1In
order to understand the relation bLetween the wind velocity
and the rule governing the moviasat of sand, it is important
to find the relation between the wind velooity at a certain
hedight from the ground (say 2 m) and the wind velooity
asasured by anemometer at & height of 8 m at the meteorolo~

gical stations. The wind stability at different distances
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fyon the ground 18 shewn 4ia Mg. 3.

| .

l

FMge 3 Variasion of wWind Velooity
a8 Differeat Distamess Froa
the Ground
Lassnd
4o Wind velooity (m/sec)
B. Distance from Ground (m)
I. Neutral atmosphere
IX. Unstable atmosphere
I1I. Stable atmosphere ‘ ‘

According o s one-month (from 16 July to 15 Augies
' 1958) gradient observation ‘at Pac=t'ou, we found that
the wind velooity at & m from the ground is equal to
1.33 times that at 2 a. This 18 very close %0 our theo~
retioal prediotion, Whioh 4s 1.26 times.

The movensnt 0f sand partiocles under the feroe of



visd oan be divided iate three types (Fig. 4). The firet
type of zovement 48 rolling. The sand particles whieh
make this kind of movement are large in sise, and capned
be blown up by the wind beesuse of its weight. Thay ool
only roll along the ground surface. The sand particles
Which make this kind of movement are smaller ia sise. MR
the wind reaches a certaia veloodty, M a¥e blowm WP
into the alr, and then drop down. The path traveled Yy
each of such sand partioles is similar to the path of &
ballistic projectile. The third type of movemeat is made
by small sand partioles, which suspend in the air at
different altitudes, and travel a consideradly loag dis-
tance with the air current. It should be pointed out that
such small sand particles are not dust or loess partiocles.

Fig. 4 Movements of Sand Under Poroe of wind
Lagsnd
4. Suspending be Leaping Ce Rolling

a3




Aocording to our odservation, when the aversge wind
velooity measured at a distence of 2 m'from the ground
reaches 4.5-5 n/oeo,itnnd'p.rtiolou with dismpeters at
0.25~0.3 mm take the rolling movement. (At this time, the
wind velocity measured by anencmeters placed at & height
of 8 m from the ground at metesorological stations should
be around 6-7 m/sec.) Hemce the veleoity of 4.5-5 m/sec
is called oritical wipd velocity, above which the sand
particles will he blown up from the ground.

The height reached by the sand particles which take
the leaping mcvement and the horizontal distance travelled
by such particles are of great significancs to sand cone
trol measures. Jjccording to our preliminary obéorvctlon.
the leaping sand narticles 4o not remch a very high dise
tance from the ground. VWhen the wind velocity 4is around
10 m/sec, they f1ly up to a height of only a little more
than 10 cm. Therefore, it is ‘enocugh to bulld a lattice
tyre sand screen to a height of 20 cme. The hofizontal
distance traveled by a leaping sand particle is about
10 em when the wind velocity is at 8 n/sec, or several
tene of om when the wind veleoolty excesds 10 m/sec.
‘‘herefore, the sand screzns can be placed about 50 cm apart
from each other.

After each blg wind, the farms and roads are buried

64



.y sand. Such sands are not from the sand dunes in far
away plucesg, Hut are esods that take‘rolling and leaping
movements. It is iuportant therefecre to know how many tons
of sand pass through a unit width (say i m) in a unit time.
(say 1 hr) under a certsin wind velocity. Since the
amount of 3and (@) 45 a function of wind veloclty (u), we
rave the followling relation:

Qo 442 x 107 % a

On the basie of this relation, a chart for computing

the amount ¢f sand passing a unit width in a unit time under

1fferent vird veloctties ls drain (see ¥ig., 5). It should
te roted, however, that in plotting the curve the effeot of
the acvemernt of sand or the wind velocity 1s not teken
into consideration. Hence, the amourt of 2and so ottained

43 tut an arproximate value.
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Mg 5 Curve for Computing Amount of Sand Moved
By Wind Olose to Sand Layer (Iroluding
Both Rolling and Leaping Send Particles)
(Remark: The ocurve is plotted without
taing into consideration the effeot of
the novement of sand particles to the
wind veloaity.)
The sand dunes are Formed under the aoction of the
wind and topographical obstecles. Their movement is

therefore related to the strength of the wind, the terrain,
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and the shape of the sand dunes themselves. 4s the atmos~
pheric current passes through a eand dune, both its direo~
tion and veloclity change. Its veloolity increases gradually
along the windward slope of the sand dune until 4t reaches
s maxinmum at the top of the slope. IFrom the foot to one-
third of the slope, the wind hes a noticeadle effect of
blowing up the sand. After the wind sweeps over the peak
of the sand dune, it suddenly slows down. Our preliminaxy
observation at 2 m from the ground shows that the wind ve-
locity at the mid-point of the leeward slope of the sand
dune is only 30 percent of that at the peak of the dune.
At the sane timi, the wind becomes oyclostrophic over the

leeward slope as shown in the figure below.

Assume the land is flat and without obhstacles, then
the speed of ihc movement of sand duues (C), the amount
of sand moved by the wind (@, , the density of sand (p),
and the height of the sand dunes (H) have the following
relation:

0w 448 x 10" % @
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On the basis of this relation, we can plot the ourves
for finding the speed of movement of sand dunes (Mg. €).
Given wind velocity and the height of sand dunes, we can
quickly find the speed of the movement of sand dunes. If
we knov the duration of the average wind veloolty of each
wind in the year or a geason, wWe can quickly find the
distance the sard dunes move. Meaure 7 shows how far snd
in what direction the sand dunes move in a year.

The rule governing the movement of sand dunes can ve
sumnarized as follows:

(1) The speed of the movement of sand dunes s in
direct proportion to the cube of the wind veloeity,
and in iaverse proporticn to the height of the sand dunes
and the density cf the sand.

(2) The speed of the moveument of sand dunes is in
inverse proportion o the dlstance between the sand dune
chains. The shorter the distance between the sand duxes,
the slower they move ; the longer the disiance hetween
the sand dunes, the fagter they move.

(2) The preed amd direoction of the movement of
sand dunes are closely related to the direction of the
wind. Generally speaking, the movezent of sand dunes are
faster when thelr strike 1s perrendicular to tha wind

direction.
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Mgz. 7 The Direction and the Possible Distance
of Movement (in meters) by a 7 m High
gand Dune in a Year.

Secale: 1 3 1,200,000
(4) In areas where the yerrein is flat, the sand dunes

nove faster.

Adccoriing to our survey, the sand duues move about
10-15 m & year; the fastest moviang sand dunes may shift
15-%0 m A year.

For the purpose of sand oontrel, tbe ares is divided
4ntc 12 regions accordlug to axridity, dlirection
wnd poesible distance of movement of sand dunes, snd
the frequency uf wind which osn blow up the ssnd
(M. 8 and Tabdble 5).
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Mg. 8 The 12 Olimatic Divisions
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VI. Suggestions on the Utilisation of Olimatic
Resources and the Transformation of Deserts

1. Poxr solving the fuel prodlem and for reducing the
destruotion of natural vegetation, we should not only
develop underground resources (such as coal) and make
wide use of marsh gas, bdbut also try to utilize the inex-
haustibdle solar ensrgy and wind power.

2. The rational development and utilization ¢f the
sources of water and the storage of water are key measures
for developing ferming and animal Lusbandry in the area.
In spring, the atundant ground water should be stored for
use in summer when wator supply is soarce. In autumn, the

flood water chould be channeled o reservoirs for use unext
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raring, cgpecially Lu mountainous ‘iﬁat. ' pefore the sprwg
tegins, the fars fields should be frazea Wwith irrigasion
wateyr im crdar ia prevent erosion auﬁ‘tncrease the moisturw
in the okl |

%, Por findizg out acgurately the climatic resourcee
for serving the farus and pastures (by, for iustance,
ceather forecasting), n network of metsorological atatlors
~houlé be establlshed, esnecially it the vast desert area.

n, secording to » rrelinlsary survey, 4t 1s possible to
mece nrtificlal rainfall iz the eastiera part of this area
curing the saamers If artificial rainfall making ls used
tneether witn seedling ty airplane, tren we shall achieve
. wreet ceal in stabllizliag the sand and forestation.

=, "ne wors of sand comtrol wuet precedd noricultaral
Gevelopment, <& mast Iirct eontrol the sand and thex
stilize the scard 3o that agriculture can develop safely

snder natural conditions,

A, I the ezcters vart where the annual precipitatiorn

fyey

& 150 mm, we wmay build forests to stablllize the sand, oHut
10 wleces wnere the precipitatiorn iz less thas U mm,

ve may use merhanlcal soreens ané vegetation lo stabllise
the cand.

7. Ia fofestation, consideration should be givea to

the direction of the movement of sdad dunes. In the east

e e bt ot 2o < SRt o o T A

e a8 At e a5

Bl a3 e



of Jo=shui, forests should be built to prevent the northe
weegtorly wind. To the west ot‘Jc-lhut sud in the Yellow
River Bend area, foresss should be bullt to prevent the
northeasterly wind. In Ninghsia, forests shoulld e built
to prevent the northerly wind. In the Yellow River Bend
area, forest2 should be built to prevent the westerly and

northeasterly wind.

8. Among the sand screeens, the lattice type sand

soreen is most efficient. DSut the lattice should be
made in accordance with the strength of the wind and side

v b s 3 A

winds. Generally speaking, tile-shaped lattice with
non-uniform density is more economic. and more effeotive than
the square lattics (Fig. 9). '

9. Because of the shortage of mavpower in this ares,
it 18 necessary to use airplaces to seed the deseris for
forestation. Seeding should be done in the summer in
places where the annual rainfall exceeds 150 mm. Aerial
seeding should bte done on deys when the wind is slow.

10. The desgeris, widch are seeded in the spring, should
te frozen with irrigation water (1f water is available)
befsre the time of thawing iu ordsr to preveat the sand
from drifting and inorease the molsture in the sand, thus
providing favorable conditions for the germination of the

seed.
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Mg. 9 mlgrun of Tile=shaped
. lattice Sand Soreen and
Mobile Sand Dune

Lagend
4. Front elevation B. Cross=section

C. Original ridge and the foot of the leeward
slope of the sand duns

D. Mrst year 3. Second year
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Legand for Zable L

Total snnuwl amount

Day on which the largest
amount of rainfall ococurs

Perlod during wh%oh daily
tsmperature = 107 ¢

Total anount

voath of scsurrence
Total ralnféll of the
mentk ~

Date of occurence
Starting and endling dates

Parcentage a8 coapared
with annual ancunt

Aridity

Pao=t"ou
Ti=iln

Teng=k 'ou

Ya=pu=lali
Chang=1
Chiu=ch'uan

Lao=~hal-miac
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De

2.

H.

Je
L.

N.
P,

be
de

1,

¥onth in which most
cf the year's rainfall
acourse

The longest drought
period

Year in which data
were taken

Percentage as com~
pared with emnual
precipitation
Amourt of the day
Percentage as come
rared with the rain-
£all of “%e month
Number of days

fotal amount

Possitbtle amount of
agvaporation

Otolr
Yicechfuan

Chfa=fang~miao
(Chung=wel )

in~ch'in
Chin~hua {Chin=t'a)
An~hal
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E.
G.
I.
K.
M.
0.

Qe

Ce

Legend fox Iable 2

Average temperature
Japuary

dJuly

Yearly

Tsarly range
Maximum

Minimum

Year in which data were

Pao~-t'ou
Yu=-lin

Teng=X 'ou

Ya-pu~-lal
Chang=}
Chiu-ch'uan

Lao=-hasi-miao
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B.
D.
k.
He
Je
L.
Ne

Extreme temperatures
April |
October

Daily range

Maximum yearly range
Date of ocourrence

Date of occurrence

taken

be
d.
L.

h.

h D
1.

Otok
Yin~ch'uan

Ch'a=fang-miao
(Chung=wel)

Min=ch'in
Chin-hua (Chin-t'a)
An-hsi
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Lesand for Jable 3

Average winé velocity (m/sec)

Kambey of days during which typhoon ocours

Number of oocurrences of wind that blows up

sand
Winter
Autumn
Spring
Yhola year

Snxmer

Pao~t oy

Yin-ah'unn

Yz~pu=lal
Chia~hua

Lao~hsi-miao

winds that can bleow sand partlicles up are Arade 4 ‘l

H,

X

R

Soring *,
¥hole Loar I.
Summner L.
Winter 0,
Au bunmn He
Otok C.
Tang -k 'ou il
¥inwoh'in e
Ch'iu=oh’usn L.

Summer
Winter
Autunmn
Spring
Whole yesx

Tu~lin

thia~fasg-miac
Cnung-wel)

Chang=~i
An~hul

winds, or winds Wit veloclties @ & w/asc. A%
Pea=~ttouw, Otok, Yu=liz, and Yin~ch'usn, the uum=
ber of cveenrrences of such winds are csloulated
on the basis of wind velcclty.

Deta wave tehen on the basis of voriodical 2he-

servation.
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r.
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L.
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K
1.
k.

e

Lagend

Hours of Sunshine B.

Period during which the
18 stealdily 2 8% ¢

Period during which the
is steadily = 10%C

Year data were taken

Winter Go
Whole year I.
Ending date Ke
Starting date Me
Fumber of days O
Starting dete Q.
Nunbexr of dayse S.
Pao=-t'ou b
Yu-lin d.
Teng=k'ou L.
Ta~pu~lal h.
Chang~1 §e
Chiu~ch'uan Lo
Lao~hsl~-miac

Froat-free period
daily temperature

dally temperature

Summer

Starting date

Nunber of days

Euding date

Cumuletive temperature
Ending date

Cunulative tsmperature

Qtok
Yin-ch'uan

Ch'a=feng-miao
(Chung=wel)

¥ir-ch'in
Chin~hua (Ohin=-t'a)
An=nsi
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A.
C.
E.
2,
H.

I.

9

be

C.

d.

L.

h.

i.
¥

)

hegend fon lable 5

Number of Dietriot B. Name of district
Soope Ds» Whole year
Encroschmant of sand dunes (7 m high)

Precipitation Ge Aridity

Number of ocsoocurrencssg of wind that blows
sand up

Direction Je. Poasible distance (m)

E. Ikhohao~il. Shensi

Southeastern part of Ikhobac League and the
three-pien area (Ohing=plen, An-pien and Ting-
plen) of X. Shensi

Western Ikhchao

Veastern rart of Ikhchao Leaguie and the Yellow
River Bend area

Finghsia
Kinghsia Rui Autonomcus Region
Iaatexrn part of the do-hel Coerridoer

Mi-wei«~Chang=1l arsa to the cvast of Ho~hsi
Jorridor

W~lap=pu~ho

Western part of Wu-lan-cko~pu League and the lorthe-
eastern part of Alashan

Drungearia

Southeantern part of Alashaa
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B,
ne.
0.
) 18
Qe

b o

8.
t.
Qe

Ve

aa.
dd.
g8,
33

Pp.

Mine=ch'in

Min~ch'in Hsien of Kansu Provinoce

Kao=t'ali~=0hiu-ch'uan

Keao=t'al and Ohiu~ch'uan hsien of Xansu Province

Ma=chung distriot

Western part of O-chi-na Banner, snd the
northwestern part of the Ho~hsi Corridor

Pae<chung

Central and western Alashan and eastermn (~chi-na

Chin=t'a==Yu-men

Chin-t'a and Yu-men hsien
An=hgl~=-Tun~huang

An~hei and Tun-huseng hsien

Less than bb. About
SE ee. E~SE
SE hh. E-SE
SE Kk. G=SE
SE nn. SE
More thaa
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GEOMORPHOLOGY OF HO-HS] OORRIDOR
AKD BASTERN ALASHAN
The 1958 survey oovered two areas; namely, Kastern
Alashan (eagt of Ya=-pu~lal Mountain, west of Ho-lan Mouun-
tain, soutk of Sa~erh-che Mourtain, and north of the Creat
¥all), and the Ho-hsi Corridor. Since the ares under sur-
vey is toc big, the exphasis was put on the distribution

of drifting sand along the route of survey.

I. Geologiocal Foundation of the Ares

From the viewpoint of geological structure and the
history pt geologlcal development, this area has three
distincet tectonic elements: the ch'i?licn-lhan fold; the
Liaahgn Pre-Sinian land mass; and the Ma~chung-shan plht-
form. There are striking similarities between the latter
two in stability, in geomorphological development, and in
geoclogloal development after the Hercynian Period. These
two areas are oftexn known as the Ma~chung-shan==plashan
platform. Thus the arec under survey has but two general
tectonic slemonts. The boundary line betwesn the two lies
in the north of the Tang~chin Mountain, the Chao-pl Moun-
tain, the Hung-liu Mountain, the Ch'ik-chin Mountaln, the
Hei Mountain, the BHo~li Mountain, and the Lung=-shou Moun=
tain. It extends eastward aoross the T'eng-kc-1i Desert

and the Ch'ing=ysng Mountain, and terminates at the Fo-lan
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Mountain.

1. The Ch'i-lien-shan PFold

Prior to the Sinian Period, the Oh'i-lisn~-shan fold
region had thick sedimentary and Ragnatic rocks. During the
Luliang ﬁovamcnt. these rocks becaze & solid base of the
Tushuang syste: and the Xaolan system. During the lower
1iddle Palaeozcic Period, geosyrclinal sedimentation was
formed becauszs of the Caledonlian ingression. But at the
end of the Devonian Period, the Eercynian movement raised
the lower middle Palseozoic sedimentary }old to become high
mountains. Thus violent folding and voloanic movements
took placde, changing the lover middle Palaeozcic sedimen~
tation into the new foundation of the Ch'i~-lien~shan area.
The rock foundation belongs to the Nanesghan system, whioh
lvocludes quartzite mandy rock, sandy rock, phyllite, slate,
crystalline celcareous rook, and silioon caleareous rook.
Ister on, very thiok Lao-chun=-shan gravel of the lower Car-
toniferous Period was accumulated on the depression in front
of the ansient Ch'i-lien Mountain. (Tha sources cited in
the Geological Report prepared by the second session of
the National Petroleum Prospecting Conference sponsored by
trie Minletry of Petroisum Indusiry alsesified the Lao-chune
shen gravel &gy belonging To the Devoalan Period. 48 a
consequence, the Ch'i~lien=shan fold 1s regarded as a

Caledonian folding zome.] By the time ¢ the middle of the



Carboniferous Period, transgression took place in the west.
Later on, the sastern part wes submerged, and the ancient
Oh'i-lien=-shan decame an isolated island. However, this
time the transgression was not of the geosynclinel type.
After the regression of the Pernmian sea water, there was
no more marine facies sedimentation. Nevertheless, the
Oh'i=lien~-shan geosynclinal zone 4id not stop its activity
after the Hercynian folding. During the Alpine Perxiod,
this geosynclinal zone went through blook upheaval several
times, and continue to rise until they became the high
mountains we see today. The Nan-ghan parsaclese was formed
during this period. At the same time, ir the settled area,
thick continental sedimentation was acoumulated. After the
Triaseic Period, the continental facies stratum wes as thiok
as 7,000 m. ZEven ~aring the Quaternary Period, the neo~
tectonic moverent was 3till aotive.

2. Ma-ohung-shan~=~Alaghan Platform

The lMa~chung-shane~Alasban pletform 15 situsted north
of the Ch'i-lien=shan geosyncline, wmsasuring 1,000 kn from
eazt to west, and 350 km from acuth to north, und scjecsrt
t0 the Ho=lan~ahan parapiaiz 4in the eest, the Gh'i-liey~
ghan gacamyneLine Lo the south, the Tealdam iand nas: in
the sowilwest, andé ithe Elno-Outer Mongu.is teuniary in vhe

wovth.  The Jawchunug~ssan plotform mud the Alamhen leana
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mass have thelr similarities and dimsimilarities. The bases
of both continental tacles are made of rocks of the pre=~
Sinian eystem (granite gn@iss) formed during the Iluliang
movement. But during the Palaeoczoic FPeriod, the geologicsal
development and the stratigraphic crosstootion cf Ma=ohung=-
shan were similar to those of the 0h';~11¢n-ahsn geosyncliae.
(According to Ohang Wen=tso (1728 2429 1563), the Ma-chung=
shan area was anp elevated land without Caledonian ingresslon,
which did not occur until the Oardonifeous Pericd. Thus
during the middla-~lower Palasozoic Period, both the Ma=-
chung=shan and Alashar were ercéed areas. As to the com=-
mon bellef that the stratun in this area is made of middle~
lower Falaeozolc metamorpbie rock, Chang thinks that the
metamorphic rock is the result of metamorphise of different
lithofacies strata of the Carhonifeous Feriod.) Thus the
Kan~ghan syctem stratum and the Carbonifercus stratun were
formed, bub they went through metamorphkism becouse of the
Caledouian gnd the Hercynlar moveaspis. However, the ala=
ghan plaiform hed alweys been an eTuvded uphsaveal without
ralaezolc sedimextation. J4fter the Harcyuian Period and
during the Alpines Pericd, th: Marchungeshatw platform Leoame
gradually stabllized. The Alulne tectenic movemert ilu this
area asmeatially kad a2 Ydlogk-formiug effect, ap s result

- of which acvme continental ridges running in the easi-west



or sortheast=southwest direotion were formed. The de=~
pressed lands vetween the ridges are accumulation areas
formed during the sad of the Triaesic FPeriod, or the Ju=-
rassic Period. The overlying stratum is abtout 500-2,500
m thick in some places, and tho sediments ears essentially
fesozolc and Cainozoic sunken basin sediments,. After
centuries of weathering, t4e ancient crystalline ocontie
nental ridges have become iow mountainé, such as the Pa=-
yin=no=lo=lkung Meuntain, the Sa-erh-oha lountain, the
Tsung=nal ountain, and the San-wei Mountsin. The la=-
chung-shan has now Lecome a fregmentary paraplein except

for some hlgh peaks.

II. Surface estures and »ajexr Geonor-
phologizal Types

The general eltitude of the area i3 at 1,000 m above
the sea level except in the eastern ard southeru borders
"whers the 0h'i-lien and Ho=-lan mountsing rise to 3,000«
6,000 m. The relative altltude of the mountalne is less
than 200 m, except that some of the peaks of the Ho=li
Mountain have & relative altitude of more than 500 m. The
ra=chunge=shan oz the northern perimeter of the western
seator of ulhe Ho=hsl Corridor is a deunuded relic mountain

with parap.ain features. However, the surface structures

50



of the 1ndividual areas in thig vast Tegion are not ea-
tirely the same since they went thcough different develop=
ments. The whole region may be divided inte three different
topographical areas; nramely, the Ho-hsl Corridor plain, the
Alashan platesu, and the northern relic mountain. Geolo=
glcally, the eastern part ¢f the Ho~hsi Corridor ic a kar

in front of the mountains. Topographically, it is a narrow
strip high in the south and the north and low in the middle,

where the wateras from the Ch'i-lien iMountain converge. The
center of the Corridor is tra lowest place where an ailuvial
plain is found. Here drifting sand ig found only in scat-

tered places. 4 noticeable feature of the Alashan ares
is the luck of permanent rivers, and the under-development
cf the Quaternary sedimeats. Topographicalily, the sandy
gravel plalins are separsted by low mountainsj or we may
3ay that gandy gravel basins are found between the low
bsasinsg, and some of the basins (such &8 the T'eng~ko=l}
sasinjare satirely covered by drifting sand. 4B to the
northern relic mountaln, 1t 18 iocated in the vwester:n
part of the reglon, but L1t hus a teandency to bscone a
parapialc with a low relative altitude. Amoung the moun~
trin 18 the govd. It can bte sald that thie arss 12 entire~
ly a vetrified desert.

The area under survey n&s the fcllowlng wajlor gec-

norphelogical trpes:
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1. High aad medium mountaina formed by folding and rift
upheaval. The Ch'i=lien avd Ho-lan mountains belong to this
type. The Ch'i-lien Mountain was foraed essentially by
netamorphic and intrusive rocks. It messures 1,200 ka long
from tivnorthwest to the southeast, and its altitude is
3.700 m above sea level, with the highest peak (south of
Chiu~ch'uan) at 6,000 m. Many mountain peaks sre snov-
capped all year round, and all the rivers in the Ho-hsl
forridor are originated from here.

2. Low and medium mountalins at the nertheru perimeter
of the Ch'i~lien geosyncline. These mountains were formed
by the metamorphic rock of the Nan=shan system. Thelir ale
titude 48 ayout 2,000 m above sea level, with the highest
peake reaching 3,000 m, and relative altitude ranging from
100 to 500 m. The Ho=li and ILuung-shou mountains are of
this type.

3. Fragmentary ercded low znd medium mountaius (;uoh
a8 the Ma=chung Mountain). Because of the dry weather,
sluvial pebble 1ie found everywhere, and even the moun-
tain peaks ars fully covor‘d by weathered pebble. The
highest peak stands at 2,700 m above‘ooa lavel, with re-
lative altitude at 200 m. Because of ages of weathering,
most of the mountaing now have the characteristics of

parapliains.
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4, Dry eroded low mountains. Similar to ths moun=
tains of the foregoing 1type, these mountains are distrie
buted in single strips. PFormed by the Jambrian metamor=
phic rocks, these mountains are 1,600 n above sea level,
with relative altitude at less than 200 m. This type of
mountains include the hille iu the Alashan arss and in the
western part of the Ho=hsi Oorridor.

5. ZEroded monadnocks. Consisting of rock formations
of different ages, sugh fragmentary or isolated monadanocke
include the Chang<~kan Mountain, the A-la~ku Mountain, the
Su-wu Mountain in the vicinity of Mim=ch'in,  the Shusng-
hei Mountain, and the Tung=hu Mountain in ths T'eng-ko=li
desert, tut they ocoupy only a small area in the region.

6. Inclining plains in front 5f the mountains. Located
on the piedmonts of the Nan Mountain, these plaiuns were
made of diluvial sedimenis. Gravel azd pebble are widely
fouvnd or the plains. The inclining plalus in the eastern
sector of the Han Mountaln are different from those in the
Hestern sectol. Ou the inclining plains to the esmst of
Ckiu~ch'uan, the water from the Ch'i-ilen Mouniain cuts
vhroug™ the old diluvial depesiis ard dry deltas. On the
Jacliniug plalns to the east «f Change~l, there i3 a layer
of loess (1=3 m tkick), which can be used for farming.

But in the western part of the Fo=kesi Corridor, the



inolining plains are bare gobdbli deserts.

7. Alluvial and lacustrine plains. Such plaias are
found in the Ho~hsi Corridor. 3ince the water flowing down
from the Nan Mountain is controlled by the mountains on
both sides of the Ho-hsl Corridor which runs in the NW-SE
direction, the alluvial and lacustrine plains extend in the
centexr of the Corridor. The Shih-yang River extends far
north because there is no obstructioa in that direction.
At its lower reaches, fertile alluvial plains are formed.
To the west of Chiu=ch'uan and in the viocinity of Chiaseku=
kuan, the Hel River and the Psi-ta River flow throﬁgh the
low mountaine in the north of Ohiu~-ch'uan toward the
O=chi=-na Banner, and finally empty into the Chu~yer Sea.
According to the drainage system and topography, ths Ho-
hesl elluvial lacustrine plaiz 1s made of the following
accumulation basins: the Shih~yang river plain to the east
0f Yung-chang; the Heli River-Pei-ta River plain (not ine=
luding the lower reaches of ths two rivers) between the
Ta=huang llountain and Ckis=ku=kuan; the Shu-le River-
Tang River plain to the west of Jbla<=ku-kuani;snd the
Ohin=t'a==Hua=hai=tzu plain (the western part of the
Hua=hai~tzu basin is a lacustirine plain)e These
rlains have a high productivity.

8. Intermontane sandy gravel basius. These basins

are found in the rorthern part of Alashan. They aTe
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generally ocovered by a few weters of sandy gravel, under
which is the Oretaceous-Tertiary ;'od bed. Outorops of the
red bed often appears on piidmntn. or even stand out like
small hillse.

9. The T'eng=ko=1li basin where drifting sand areas
are intermingled with lakes. This vast basin is surrouwnded
by sountains. With the exoeption of lakes, the dasin is
aluost entirely covered by drifting sand. Thexre are adeut
100 lakes, sach of which measurss 10~30 km long and 2«4 xm
vide. In the lakes, Artemisia, Achnatherua splendens Ohwi,
Kalidium gracile Pensl, and Phraguites communis Trin. grov.
The lakes m oval in shape, and extend in the northe-south
direotion. The orientation may be related to the directien
of rivers in shoient times. The landform under the drifte
ing sand may be divided into two types. 1In the west, the
landform is of ridge-shaped hill type, and the bame is
aade of soft sandy rook. The ¢astern part is a lacustrine
Plain ocovered by drifting sand.

8inoe the precipitation is less than 150 mm a year in
mogt places, and less then 100 mm in the west, the follow=
ing features are noted: "

(1) As the climate is very dry, wind plays an important
rolo in the formation of terrain, snd the absence of vege~
ration makes the weathering more severe.

(2) The change in temperature is drastio (the daily
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range 18 generslly 15° 0, the manusl range is 32°-38° 0, and
the maximum annual range is 65° C). The strong sunshine and
the scarcity of rainfall mske the growth of vegetation
difgicult.

(3) Wwith the exception of the mountainous land slong
the southeastern perimeter and the Ho~hsil Oorridor, the
streans and surface flows on the vast Alashan bigh plain
are of & temporary nature, and ocennot carry the weathered
pebbles away. The remaining pebble shows a dark color
under strong sunlight becsuse ¢f its iron and manganese

contents.

it~ e e S s, o o T

In the sxrea under survey, seclian denudation, drifting
sand, &nd gobl are seen everywhere. The drifting asnd
will be disoussed iu another section. The following is
a brief introduotior of the gobi.

The gobls are found in front cf the mountsine to the
vest of Chiu=ch'uan and Chu=yen Sesa, on the intermontane
lands, and ocn the pledmonts of the Ma-chung NMountain.

They conelst of gravel and pebble. The pseudo~-gobi to

the easgt of Chiu~ch'nan, and the gravel. basin of the
Alaghsary. Banner should not te sallied godi. Vegetaticn
is very few in the gobdbi; only cccasionally we see such
shrubs as Fphedrs przewalakil Stapf., Resumuris soongorioa
(Pall.) Maxim, Oalligonum mongolicum Turcz., Nitraria

schoberi, and Asterothamnus centrali-smsistious Novopokr.
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Buch plants grow in ditches whioh arc formed after storms.
Be.ch ditoh measures a few meters wide, but some dltches in
the northwest of An-hsi are 20 m wide. Kot daep beneath
the surface is the gypsun layer. The gobis in the Ho-hs)
Joxrridor can be divided intc three groupe:

(1) Godis formed by ancient Ch'i-lien Mountain diluvie-
al gravel [Suoh gobis are found on top of the clastlo
deposits. (Since & great variesty of plauts grow in the
diluvial area with the presence of many streams, such
“g&b&l” oansot he properly oalled gobis. Neverthelese,
they consi st malnly of clestios.))

(2) Gobia formed by river deltas (17 km west of Tun~
huang) . '

(3) Gobie covered by contemporary diluvial-proluvial
clasties {on the southernm slope of the Ma=chung Mountain).

II7. Sand Lsnd

The following interesting phenomsna are noted in the
distribution of drifting sand: (1) It ie found in low=~
lying places. (2) Thers is more drifting sand in the
cest than An the west. This has soraething to do with the
presence of alluvial dspoeits, but human factors should
not be overlocked. ({3) Individusl mobile send dunes are
founded in oases.

Drifting sand ie found in the following axeas: (1) The
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P'eng-ko~1li basinu; (2) the mouthern shore of the Ya=pue-lai
sale lake; (3) the Ya=ma~li<ko demert; (4) the alluvial
plain at the lower reaches of the Shih~yang River near
Min~ch'in; (5) the Chin~t'a area; (6) %the alluvial pliin
formed by the Hei River btetween Chang=i and Chiu=-ch'uan;
and (7) the Tun-imang area. Ths T'eng-ko=l1 is the largest
drifting sand area.

The origin of drifting sand:

Sand originates from weathered rooks. The Oh'i~iien
Mountain, the Pei Mountain, and many low hills are the
sources of sand in this region. The weathered roocks are
acoumulated when they are carried by wind or water. The
drifting sand in Ho-~hsi and Alashan is originated f{rom
river and lacustrine deposits, while that in other places
is originated from diluviel sediments. Now let us discuss
the formation of drifting send in diffarent areas.

1. The T'eng=ko=-1li Desert. T'ang~=ko=li itself ig a
basin, low in the middle and high in tihs surrounding areas.
Hence the wewthered rock 4s washed down into the basin bty
the surface flows, IHost of thedrifting sand here oomes
from lacustrine deposits, bdui in tre east the drifting sand
iz the ridge~shaped hilly area made ¢f red sandy rock may
be & local accumulation of the weathared red dase roci,
while the drifting sand ia the southern BEuc~lo-zhing area
is origiuated from the sandy diluvial depssite on the
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Oh'ang=ling Mountain. ‘

2. Shores of the Ya-pu-lal malt lake. The drifting
sand accumulated on the southern shore of the Ya=pu=-lal
galt lake consists of the lacustrine sand tvlown up by the
northnon%erly wind. But in the west, tﬁara is a gap con~
nected with the Pa-tan-chi~lin desert. Thus the sand par-
ticles are carried by the northwesteriy wind through the
gay to the south shore of the Ya~pu~lai salt lake.

3+« The Ya-ma-lieh~k'o desert. This desert is on
the northeastern pledannt of the Pe~yiu=-no~lo ridge. This
is the spot at which the northwesterly wind is weskened
by the obstiruction of the mountains, and thus the weathered
rock ocarried by the wiud gradually settles.

4. Drifting sand 1o the Ho=hsi Corridor. The drifte
ing sand here is found on river and lacustrine dspoasi.s.
At the Hsi-olk'eng Band neat"”, 15 kx west of Chang=i, it
can be clearly seen that after the destruction ¢f the pri-
altive land surface made by sandy alluvial devosits, many
remnant hills are left. In front of the destroyed laand
surface, there are gand dunes arnd & chain of sand dunes.
Tre color and gradse of the sand parslcles on the sand
dunes and oun the slluvial deposits are the 3ame excepw
that the former lack the olaysy maierial. Thus we can

very easily distirpguleh the aspd particles at the sourags,



and sand pearticles at the area of agscumulation. This dim-
tinction oanm also be noticed at Chinet'a,

At Tun=huang and Chin=t's, the drifiing sand 6n the low
mountains, on the slopes of low mouataius, end on the gobis
in froat o the mountains, wae cerrled there from the low-
lying alluvial plains by the nortkwest wind.

(1) Clagsificaticn of mobile sand lands

Ssnd lands may be claesified on the basis ci geomor-
phology, or on the basis of the cause of formation, or
oa the basis of vegetation. Our classification is besed
upon the lithological characteristics of the base rocks,
ths landform, the underground water, the helght of
sand dunee, and the thickneps of the sand layer. 48 scon
ag we xnow the base rock and the landioxrm, other couditione
cax be predicted. The mobilz sand lainds may ke classified
into the followlng types:

1. Moblle sard land on low mountaing and slopes of
low mountalpne made of ancient base rocik. Such mobile zand
lands sre found cn the Cnia ¥ountain at Chin-t'a, the
¥ing-sha Mountaln at Tun~huang, and the Shueng=hel Mouns=
tailr at T'eng=ko-li. 43 nuch lends have a big gradient
and are located above the imrervious layer, no plants cun

gEYow.,

n

Moebile sand lands over comparatively contemporary
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csedimentary rocks. The sand lands ir the south of the Ye-
pu~lal Mountsin, on the south shore of the Ya=-pu-lail salt
lake, and in lan=chi-lang belong to this type. The under=-
lying bed rook ias made of sandy roock of the middle Cainozolc
Period. Few plant can grow on such sand lands.

3, Drifting eand land over gravel in froant of the moun=-
tains. Only small areas of irifting sand are found at Tune
husng and Chin-t'a. There 1s little underground water availe-
o.’blo; the problem o¢f percolation is serious; and no plant oan .
grow.

4, Drifting sand land over diluvial-alluvial inclining
plains in front of mountains. The drifting sand land at
Yuan=chuang=tsu~=Ho=lo=-ohing, Ta~hung=sha~t%'ang, and Kunge
hung~teh~k'o belong to this type. Because ¢f the flood
water from the mountalns, and the comparatively plentiful
precipitation, sowe plants can grow on such drifting sand
lands although the “undérground vater is deeply buriled. .

5. Drifting sand land over river slluvial plsains.

Such drifting sand land is widely distributed in Mo-hsi,
and the underground water level is high (about 2-3 m at
Min-ch’in). The drifting ssnd car be easily stabilized
here.

6. Drifting sand land on lake faclies deposits. The
saod land in the south of the Ya=pu~lal salt lake and that
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', Chin=t'a Sha-tsao=-tzu-=Hua~haletsu belong to this type.
10 underground water is heavily salinized.

7. Drifting sand land in alluvial-lacustrine basins.

‘1o T'eng=ko~11 desert belongs to this type.

The geomorphologioal features and the height of
wd dunes are e2sentially decided by the comditions of

nd and landscape. In Eo=hsl ares, sand dunes
*¢ 3=10 m high. Under the effect of two winds in opposite
..reotions, the tand dunes in front of the mountains may
‘3a0h a8 high as 15 m or higher. In Tleng=ko=11 desert,
‘18 highest 0f the Nan-chi-lang sand dunes ig about 100 m
‘lgh, while 30-40 m high sand dunes are often seen. In the

‘Mtheastern part ¢f the area, moblile sand dunes are

: lgh and congentrated under the sffsot of the northwsst

lnd. The mobile sand dunes generxally exist individually,

¢ An different arrangements. In the area undedr survey,

" he sand dunes are zeen in the following arrangemants:

A. Individual crescent sand dures. Individual sand
ines, which are fsund in the cases and along the perime-
e of deserts, are formed under the effect of the pre-
>minant winds, and are often sean at the Sparrow Flat
f Mdn~och'in, Chang-i, and in the vicinity of Ma=ch'ang
ake at Chunge~wel.

Bs Lateral (pefpondiouln:‘to the directlion of the

ind) and parallel orescent saud dune chalngs. Pound in
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Ho=he#i aud the T'eng=ko=li desert, these sand dunes are
formed under the sffect vf one predominant wind, or two
winds in oppoelte directicns.

C. Orescent sand dune lattices. Found in the south
and southeast of T'eng=ko=1li desgert, such sand dunes
arranged in lattices are formed under the influence of
two winds perpendicular to each other. '

In addition, there are big mud high sand dunes with
nucleil (such as the Mini=sha Mountain at Tun~huang, 130
@ kigh). They are also seen at Nan-chi-leug. Their out=
aide shapes are oftea determined by the inner nucleil.

The crescent sand dune chaine to the east of Chias=ku=
kusn, includirg the 7'eng=~ko-li desert, Tun in the §20°Ee
¥60°E dirvection, wkile those to the west of Chia=ku-kuan
™un approximately in the MN-S direction. 3Becauss of tha
prevalence &f the N-Ew=N wind; the directior of the move=~
ment of sand particles in the east and that of sand pare
ticles in the west are entirely different.

(2) Grass sapé dunesn. The grzss sand dunes are
stabllized or cemi-stabllized sand dunes. They are
lower and darker iu color, with more fine materials in
the sand. Irresular in shape, *they are often seen in long

strips extending iu the direction of the predomirant wind.
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The orientation of the seolian grove also shows the direc=
tion of the predominant wind. Often seen in Min-oh'in and
Chin-t'a, such sand dunes are generally 5«7 m high, grown
with Nitrarie sohoberi, Tamarix chinensis, and Artemisis
salsoloide Willd. In the T'engeko=1li desexrt, such sand
dunes are found by the perimeters of lacustrine basins, and
by the side of ponds, measuring less than 3> meters in
height. Onoce such sand dunes are dried up, they are blown
away by wind. |

(3) Sand piles. Aside from the fumotion of stabilising

pand dunes, some plants and plant populat;ons oan nake
the sand perticles piling up around them. However, such
sand piles are found in areas where the source of supply of
sand is limited, otherwise crescent sand dunes will quickly
develop. Consequently, they are found along the perimeters
of oresent sand dune areas, the lower parts of the inclining
rocky deserts, in the vieinity of riverbeds, and on the
perimeters of lake basins. Sand piles are found in mmall sreas
teept in the area frbm Sha=tsso~yuan to Hua-hei-=tzu.

The height of gand piles depends upon the vegeta=
tion that causes the formation of suoch sand piles. For
inatance, the pile caused by Nitraria schoberi is not as

blz as that caused by Tamarix chinensis. The sand piles ln.
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the area under survey ocan be divided iato the following
kinds: 4

1. Tamarix sand piles. 3uch piles are 3-6 m Méh. and
the highest may reach as wuch as 10 m. Their diameters
neasure from several to 20 m, their slopes are steeper
than those of the Nitraria sand piles, and ths root system
of the plants spreads all over the pile. Thue vegetation
hurus 1s found in the pile, and the asolian stratification
is clearly scen in the profile. In the Sha-tsao=yusn-tsu
--ma-hoi-?tm ares, there are two kinds of different sand
Piles. One - kxind is mede of light bdbrown floury sand mixed
with olay. The other is made of light ocolored coarse sand
and fine sand. The former is far away from the gobl in
front of the Wu-la Mountain in Ohahar, while the latter
1s right along the perimeter of the gobd in froat of the
Wu-la Mountain. The former is formed by lacustrine
-depnsits blowm by wind from ciuotoro of Tamarix ramosissinms
Idt., while the latter is formed by sand blown by the
norithwesterly wind from the gobi.

2. Nitraria sand pile. The average height of suoh
piles 48 less than 2 m, and their diameters range from
10 om to 4 m. Such piles, though small in =ize, are found
in l.arge areas along the brims of the gobis and lacustrine
basins, and in T'eng-ko-1li and the Ho~hsi Corridor.
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3. Oxytropis and Oaragane sand piles. Smaller than
the Nitrarie piles, the Oxytropis and Caragana sand plles
are found in the saudy gravel basins in northern Alashan.

4, Haloxylon sand piles. PFound in the southeast of
Pa-pe-kao~hsiu snd the T'eng=ko=li rooky desert, such sand
piles are about 2 m high. In the first-mentioned ares,
the Ealoxylon sand piles are mixed with Nitraria sand
piles.

As we said before, the height of the sand plie depends
upon the speoles of the plant. Iu case the sand pile in-
creases in height, the roots of the plants will not be
able to reach the underground water level and the plants
will wither and die. Eence there is a limit to the growth
of the sand piles.

IV. Suggestions for Transformation

(1) Ho-nei Corridor

1. Because of the dry climate and the strong aseolisn
effect in the area, the farm ‘ands should be protected by
forestes, embankments, and canals, otherwise the agrioul=~
tural lands will become desnuded again after the harvest
as the fertile fine earth is hlown sway by wind. It i=s

rartioularly nevessary to tulld & network of protective
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forests at Mine=ch'in, Chin-t’a, and Tun~husng. The same
should be taken intc consideration hefore reclamation
{especially the reclamatisn of sandy wasteland).

2, The sandy land over aliuvial deposits is of great
inportance bdecause the underground water level is only 1-3
m from the surface, aand such sand land can be completely
stabilized. Different measures should be taken to cope
with different eltuations. In dealing with the drifting C
sand whioh directly threatens production and the lecal
people’s liveliheod, Profesacr Petrov's suggestions may be
sdopted, that is, to plant different kinds of shrubs on
1ifferent parts of the sand dunes under the protection of
lattice wand soresns. At present, the measure of puild~
sand control forests betwean the oases and the drifting
gand area is entlvely correct. However, this is still
not enough because the sund lunds far away from the proe- ‘
tective forests are stlll in a mobile state. It 18 thus
aecagsary o ¢lose the sand ioxnd entirely in order te
quicsken the prooesrs of asssd=fixatlon by seeding grass.

3, After "sexling <ne sand and raising the grass,”
tke pastures will inevitably be reduced in size, but the
wasteland can be used t¢ relse fodders. Some of the

jeserts st Chlal-wan in Min-ok'in were origiually farme
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lands, which can be used to plant feed grass. Thus the
problexn of pasture shortage is solved.

4. The Sha-tsso=-yuan-~Rua~hei~tsu area in Chin=-t'a
Heien, where Tamarix sand plles are found, ocan be used
to plant Haloxylon ammcdendron and other saline resisting
plants in large quantities.

5. The river bankes (such as the banks of the Wal
River in ths vicinity of the Su-wu Mountain in Min-oh'in),
the dry riverbeds or seasonal dry river beds (suoh as the
the bed of the Tao-lal River at Chin~t'a), and some of
the asolian land {such as the area from the west of Chine~
t'a=shu "send nest” to the benks of the Taoc=lal River)
ghould be vsed to plant trees and grass.

6+ The area from the Chung~tung Hsiang at Chian-t's
to Sheng-tli-wen, where saxd lands and salinlzed plains
are located, may be utilized for pianting agricultursl
cropa. As to the undulsting sand lands, they may be used
for planting Tanarix, wild hemrp, sund Alhegi preudoallhagi
Deav.

(2) T'eng=ko=li Ares

Ia the 7'eng+=ko~li area, the dxifting sard leand and
lakxes appear alternately., Tke lakes and the surrounding

areas, where plenty of water L. available, can be uzed as
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oenters of sand prevention and control.

1. Lacustrine basine: The lacustrine basins, where
the underground water level is 1 m to several scores of
meters deep, where the degrees of salinization differ from
place to place, and where grass osn be grown, may be used
to develop animal husbandry. However, the feed grass muet
be improved, & rational grasing system nmust be sstablished
in order to inorease the number of livestocks per unit
area. At present, mechanised and semi-mechanised pastures
are bteing built in big lake bdasins (such as the ﬁaslna
of the Ha-shih-ha Lake, tke Cha~han-no=-erh Lake, and the
Al-ning-kso-erh Lake). Such projects should be undertaken
simultaneously with sand control.

2. Lake shore area. The sand dunes on iho shores of
the lakes are elther stabilized or semi-stabilised. Their
height ranges from 10 ¢m to 2 m« The underground water is
found at a depth of 1~2 m, and 4t is seldom salinized.
Under the protection of forests against sand and wind, the
lake shores can be used to grow vegetebles, grupes, meloxns,
and frults.

5. Drifilng sand ares o0logse to lake shores. Although
the areas close to lake shores are coversd by drifting sand,

undergrourd water 1a found at about 2 m from the surface.



Grass can grow in the whole area, and trees may be planted
among the sand dunes.

4., Drifting sand aree iun lacustirine basins. These
basins may be seeded with desert plants by airplane. Aerial
seeding may be tried first in sectors where the humidity
is satisfaotory for the growti of plants (the area to the
north of the site of the Tu~lan=t'ai-su-mu government, Xa-
ko=t'u and Ti~lu~wa, or the Niu=tzu=-ching--Hua~tsail-ching
area). After definite experiences have been obtained, aerial
seeding can be used together with rain-making over other
areas whers the naturnl'condltlons\are less favorable for
the growth of plants.

5. Othera. The Ealoxylen forest in the north of the
San=tao Lake (in the west of T'eng-ko=1li) is novw largely
destroyed by local people, and artificlal szeeding should
be done to rastore the forest.

The laocustrine basiue cen »e used ag bases for sand
statllization. At preseunt, priority should be given to
establishing sand stabilization baemp i the tusine of the
Al=uipvg-kao-erh lake, the Tcu~tmo Lnke {im the west of
T'eng=ito=11), the Tfou=-iao Lake (in the east ¢f T'eng-ko=
11), the He~skih~ha leke. the Pa~yen-uht~erh Laks, end the

Shusng=hel ~shen Laka.
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SCILS OF HO-HSI CORRIDOR AND WESTERN INNER HONGOLIA

For trausforming and utilizing the deserts in north-
western China, the Academia Sinlcs organized 8 coordinated
demsert survey tean, which covered Ordos, Alashan, and the
Ho=-hsl Qorridor. Pedologists were am&ng the fteam members.
The following is a preliminary report on our opinion con=

cerning the transformation and utilization of deserts.

I. General Introduction

The arsas under survey are steppes, desert steppes,
and deserts (in the order from the east to the west). The
soils include 1ight chestaut =20il, brown soil, sierozenm,
gray brown desert soil, and thelr sub-types. There are
also some nou-=regional soll types, such as the "irrigated
farm scil, " meadow s0ll, bog soil, alkaline soil, and saline
g04l. On the Fo=lsn Mountain, the Kab Hounvaln and the
Pei Mourtain, there sre different zinds of mourtain soils.
£3ide from soil, there are large aress of drifting sand.
7hus we wmay see that there i: a great diversiiy of soils

in thls regloa.
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I. Distritution and Specisl Characters
of Main Types of Soll

(1) Drifting eand.

The drifting sand occupies e lerge area in the region
wnder survey. It i@ found in ten arees: 1. The Kuepu=ch'i
sand be.t} 2. the drifting send area 1n the ocenitral and
western parts of the Ordcs high plains; 3..the Hao-wu=su sand
belt; 4. the Lan-chi-lang desert; 5. the Ninghsle plain )
desert; 6. the T'eng=ko-1li desert; 7. the Pa-tan-chi~lin ‘lf
desert; 8. the sand laad in the eastern part of the Ho-hei
Corridor; 9. the sand land in Chin-t'a; exd 1C. the =and
land &t Tun-huang. The drifting =and ccvers over 4different
kinds af parent rocks and differsat Kinds of terruins in
the form of individual sand dunes, sand dune chalins, or
sand duzes arrarged ilke the lattices. The helght of the
sand duses relative to the low land tetween the sand dunes
ranges from 1-2 m to 50=60 @, or even to 160 m. The ‘
undulating sond dunes look like weaves ln the see, while
the higher ones lock like hills and low mousyvaine, The
gand dunes are geneially devided except that some ¢f thom
asre covered by Shragmites commmnls, Agriorhyllum arenarium,
and Artemisis salsoleides ¥Willd. The humldity in the sand

differa greatly because of dlfferences in geographic
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location, the thioknese of the sand layer, the paresnt rock
tnderneath, and the terrain. on the Ordos high plainms, in
Sa8tern Almshan, and in the sastern part of the Ho=hsi
Corridor, under s thin 42y cand layer (5-25 cm thick) is

3 molst pand layer, which containe 2«3 perceant of water.
In the western part of the Corridocr, the dry sand layer

18 very thick, and no moist sand layer 48 seen aB deep ag

1 m below the surface. It should bte pointed cut here that
¥1thout the influence of the underground water, the moisture
conditlin in the creecent sand dunes differs greatly, depend~
g upow the terrain, and the motility of the base meterial.
The dry sand layer at the lower pert of the sand duze is
Comparatively thin, while thaat at the top of the dune is

Very thisk. However, aiter 2 rejrfall 2 thin layer of

Bolst sqnd often appears in between the dry sand iayers.

Year the low lsnds where the sand layer is not thick, the
undersronnd

humid.

water level is hign, and the send layer is more
lu plaoces where the a)ltitude is high and the sand
larer s thick, the underground water leval is lowsy and
the said layar comtains lese moisture. Because of the

Seurelty off vegetation aud the neavy sccumvlation of sand,

the pedugenio process of the drafting send remains in a

Prindtive stase, Fhyelcally, the drifting saund in this
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region consists éssentially of fine sand 'particles with
‘good sortability. Only o small peroentage of the drifiing
ssnd oontains coarss, or floury sand. The drifting sands
hsve different degrees of salinity, but they do not sontain
humus.

(2) Light chestnut soil

Light chestaout soil is found in eastern Ordos (the
western part of the 4Ary steppes in our country), the Otok
Benner, and the Hang=ohin Banner. Distributed on high
plains, the light choestaut soil covers over the (retaceocus
gray green sandy rock. In the eastern part of the high
plain, purple sandy rocks are sesn. With the exception of
farm orops on reolalmed lands, the vegetation is of the
dxry steppre type, consisting of Arteamisia sphasrocerhala
Kraéch. Cleistognes squarrosa Keng., Anorpha fruticosa L.,
and Myricaria dahurica Ehrenb.

The main features of the light chestrut scil =zre a8
follows:

1. The sochistose order of the humus material is very
clear. The thicikues3s of the humus layer is about 20~25 (30)
cm, with the hwmus content ranging from 1.5 percent to

2.5 percent.
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2. The entire profile shows lime reaotion; only the
upper laysr of the metamoxphic type of the light chestnut
801l seer in the eastarn part does not show lime reaction.
This 18 because of the more plentiful precipitation and
leaching in the east.

3. A% the bottom of the prot&la,.thore is & ¢lear
caliche lsyer.

4, The entire profile 1s sandy.

There are in this area also some sand lands which
have heen stabllized for a long time. Oovered by dry
steppe plants and desert plants, the sand is gradually
developing iato light chestnut soll, and we csall such
sand "primitive light chestnut soil."

(3) Brown soll

This type of s0il is the intermediary type between
the dry steppe soil and desert g01l, and i1s distributed
in the western pert of the Ordos platean, and the
eastern part of the Alashen Famner (the diluvial area
in front of the Ho-lan iountaln). The vegetatlon on this
type of soll Anclude not oniy steppe gramineous wesds,
nut also dry shrubs and gemieshrubg, such as Stipa
goblca Roshev., Agropyrum semicostatum Nees., Lasliogrostis

gplendeng (Trin.)} Runth., #atltalious, Caragana tragacantholdes,

},J
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Oxytropls psammocharic, and Salsola passerina Bge.
Thé principal charaotaristicas of the brdwn 8011 are
as follows: |

‘l. The huuus layer is very olear, measuring abhout
15=-20(25) om thick, auvd containing 1.0-1.5(2.0) percent
¢ humue. ‘

2. The entire profile showz lime reaction, and the
caliche at the bottom of ithe profile apprears in patcehes,
ptrips, or shells.

3+« The surface has a thin crast, and is slightly
coverad by pebbles.

4, Analyesis shows that tiere ars clayey particles
moving down, and 2 small amount of gypsum appears iu the
lower part of the rrofile.

The brown s0il can be sub-divided into dark
browa <04l (found in western Ordos), and light brown soil
{found at the ends of the dliuvisl plalnsg in the Alasaan
Banner sud in front of the Ho=lan sountain). The two
differ wot only in the content of humue and tulckisesas,
tut also in vezesation covering. dhe darie vrown seil is
avout half cocvered by herbal plants and ralf covered by
sbruby and semi-~-sheubs, while the iight brown meil Lo

acvered by shrubs and gemi-ghrubs. Tha 1.tter is uvsually
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stabdilised.

(4) Sierozenm

Sierosen is largely found in esstern Kansu. In the
area under cui&oy, 1t is found on the Yen-ochih Mountain
and at Ab-k'o-chal. Wherevex sierozem is found, the rain-
fall is more plentiful, and the vegetation is deuser than
in other parts of the Corridor. The vegetation, which
belongs to the desert stsppe type or mountainous steppe
type, inocludes Stipa glareosa Smirn., Stipa gobios no-hov.;
Agropyrum semicostatum Nees., lasiogrostis splendens (7rin.)
Kunth., eto.

The princ;pal properties of sierozem are as follows:

1. The a0ddy soll and humus st the top layer are under-
developed, but the "coloring layer" of the humus is thioker
than that of the brdwn soil. As compared with tke gray
brown desert soll, the humus in&er'fl more distinct.

2. The parent material consists of carbonate loess
partiocles. |

3+ The entirs profile shows carbemate reaction, and
such a reaction 12 even more distinct at the carbonate
layexr near the base of the profile.

4. The ssline has o tendency to seep down in the

profile, the bdottom of which shows accumulations of saline.
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O0n the basis of the difference in its degree of deve-
lopment, siecrosem can be 4ivided intc two subetypes: (1)
the dark sierozam (found in the vioinity of Ah~k'o-chai)
and (2) the light sierosem (found cn Yen=ohih Hountain).

(5) Gray brown desert scil. |

The gray brown desert s0ll has the widest distritution
in the area under survey. It is fournd in the Alashan Bauner
(with the exception of the narvow and long diluvisl plain
in front of the Ho~laa Mcuntain in the eastern part of the
Alashau Banner), and the Ho-hsi Corridor.

Topographically, it is mostly found on diluvial slopees,
ancient terraces, gravel hiils. and the proluvial deposits
in the viecinliy of gravel hills. Thus the grey trowa
desert moil was often classified in the past as belsnging
to gravel desert landacape. However, such & claesification
414 not?t exolude the existence of the metamcrphlioc wandy
loam.

The vegetaticn on the gray brown desert moll belongs
to the typical desart type. Oovering only sbout 10 percent
of the gray brown desert soll, the vegetatlon cnnsiats
essentially of semi~-shruhs, withlittle herbal planta.

The structure ol the grsy brown desert soil profile

and its main characteristios are as 'ollowst
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1. TheXs is geliorally a orust and a large amount of
gravel on the surface. Uuder cersain conditions, the
Pedbles show & bDlack, shining oolor, which is often called
"the desert varnish.”

2. The light gray or light brown ocoarse gravel loam
layer, which shows a strong lime reaction, has a slight
laminate structurs with low consistence.

3. The light gray soil layer, ihaoh shows a weak lime
reaction, has & large amount of pebdles, or gravel. Lime
or gypsum are seen at the bdback of the rocks with aggre-~
gate structurs and low boulzntlaoo.

4. The cﬁpoun layer in the profile is in the form of
snall oryyetal partiocles, or coarse fiber-like orystals.
Jometimes a whole layer becomes s White or rose~colored
{iber=like gypsum layer, which generally shows a weak lime
reaction. ‘ '

5. The layer which contains a large amount of gravel
shows strong lime resotion.

On the basis of the condition of development, the
gray brown desert soil oan be divided into the following
three sub=types: (1) Primitive gray brown desert soil;

(2) ordinary gray brown desert soil; and (3) gypsum gray
trown desert soil. The following is a discussion of their
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special characteristics:

1. Prinitive gray brown desert soil. The primitive
gray brown desert soil is found on drifting sand, on
salinized or semi-salinized sand lands, and on the slluvial
sand in wide and dried riverbveds. 4s a result of the growth

of vegetation, the drifting sand is gredually stablilized,
and gradually develops 1ate soil. For instence, the profile
begins to skow the accumulation of lhumus, and the aurfceg
snows a thin crust. The principal plants growling ox ‘[}
this type of 201l include Artemisia salsoloide, Hedysearum
gcoparium F. et M., Calligonum mongolicum Turcz., Phragmites.
communis, Tamarix chinensis, and Hitrarias tangutorum Bobr.
The primitive gray brown desert scil can be divided into
twe sub-types, namely (1) gray brown desert soil type
eandy s0il, aand (2) loose primitive gray brown desert
soil.

2, Qrdiaary gray brown desert scil. 1t¢ is found in ‘[
the Alashan Baorer and to the east 0f Chia-ku-~kuan in the
To«hsl Corridor. Topographlcally speaking, 1t is found
on diluvial slepee, diluviel plains, and in the pzeude-
gobls. The principal plants include Holélachne soongarice
Ehrenb, Salsola passeriuse Ege., scterothsmous ceatrali-~

asiaticus Novopokr., Mitraria teagutocrum Bobr., Qonvelwvulus
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frutiocosus Pall., and Caragana tidetiocs.

Aside from the common ohrecteristiocs similar to those
0o the gray brown desert soil, this type of solil has a
" thiocker surface, a darker oolor and less gravel. The gyp-
sun layer is located underneath the profilsat a depth of
70-80 om, or more.

On the basis of the structure of ite profile and ita
location, the ordinary gray brown desert solil oan be
further divided into (1) stone gravel ordimary brown desert
80il, (2) the sandy gravel ordinary gray brown desert soil,
and (3) the loam (or clayey) ordinary gray brown desert
soil.

3. Gypsum gray brown desert soil. It is found along
the western border of ths Alashan Banmer (adjacent to the
O=chi-na Banner) and in the west of the Chia-ku-kuan in
the Ho~hsi COorridor. It is also found in the gobis
(locally called "real gobis" or "black gobis"),on ancient
diluvial plains, on eroded momadnocks, and on ancieant
terraces. The principal vegetation inoludes Ephedra
2raewalskil Stapf., Celligonum mongoliocum Turcz., Hololachne
soongarios Ehrend., and Nitraria sphaeroccarps Maxim.

Aside from the common chracteristics similar to
those of the gray brown desert soll, it consists of stone
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gravel, espeolally on the surface, which is often covered
b& black and shining pebbles,and rocks==~the so=-oalled
“desart paint crust.” The gypsuz layer 58 high in tre
profile, generally close to the surface, and the gypsum
orystals show a rose.color. This is caused by the very
dry olimate and high heat.

Tike the ordinary gray brown desert soil, 1t can also
be subdivided into three types: (1) the stone gravel gypsunm
gray brown desert soil; (2) the sandy gravel gypsum gray
brown desert soil; and (3) the loam (clayey) gray brown
desert soll. It should'be pointed out here that the first
mentioned type is most widely found.

(6) Irrigated farm soil.

The irrigated farm soil is found on the Ninghsia
Plain, and the oases in the Ho~hsi Corridor. Its parert
nattors consist of slluvial sediments snd five diluvial
sediments., This type of scll messures about 1.5-2 m or
more trick. Drastic chavges have tsken place in its
pedogenic procesg necause ¢f irrigabion and cu@tivation,

A series of changes hove alss taken plrce in the chemiocsl,
rhysical, and bicloglosl propsities of the acll. FHowever,
ell thesme chaxges , such aa the thicrenlcg ¢f the matnpsd

iayer, the deepexing of the bugus leyer, and the descending
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of the saline, are all favorable to agricultural production.
Under certain conditions, ‘10002 secondary ‘salinization
ocours because of irrationsl irrigation.

It nust de poiatdd out hers that the irrigated farm
soil picks up local characters in different areas.  Por
instance, the irrigated farm soil om the Ninghsia Plain
has the properties of meadov soil, while that in the Eo-hsi
Corridor has some of the properties of gray brown desert
soil. Thus, we may divide this 801l into two sub~typest
(1) the meadow soil type irrigated farm so0il (indicating
the soil on the Ninghsia Plain); and (2) the gray brown
desert soil type irrigated farm s0il (indicating the soil
in the oases of the Ho~hsi Corridor). We think each of
the sub-types can be further classified according to its
maturity and salinity, because such a classification will
have a great aisﬁifioanoo to agricultural production.

(7) Meadow soil

This type of soil is scattered in the river valleys,
on the deltas, and on the low lying lands in the area
under survey. The meadow soill is formed because of ite
location by the side of rivers or lakes, because of the
high undergronnd water level, or because of the temporary

effect of the summer flood. The vegetation consists of
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gramineous plants and plante of the Cyperus rotundus.
Beogusas of the different degreess of minermlizetion of

the underground water, the 20il 1e aaslinized, and halophyten
is often found. The principal plants include Aneurolepidiua
daaystachys (Irin.) Nevski, Calamagrosis pseudophragmltes,
Phragmites communie, Achnatherum splendens Ohwi, Aegilceps,
Irie ensata L., wel=-ling-ts'al, shuiemel-turg and hsi=-ju=
ts'ac.

The special properties of the meadow scll are as ‘l)
followa:

1. The surface layer hat a higher content of humus
than other solls.

2. The whole prcfile shows carbonate reaction, hut
morpnologically there is a distinet carbonate precipitate
layer.

3+ The middle or tne lower part of the profile has
a distinat gley rhenowenon, reflected by the rust cclory 'l
and the ovlue-gray spota.

4, The whole profile shows alkeline reaction (range
ing from weark to strong), and sometlmes accunulations of
salire can be seen at tne luwer part of the prefille.

Iv our opinion, ihe meadHsw soil csn be further

alassifind,.
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(8) Rog soil

The bog soil is found in lake swamps snd in the center
of lowlands, where salinized water accunulates. The vege-
tation inoludes'swamp orchid,” Typha minima (Punk) Hoppe,
yang=shu=tzu~ts'eo, hai=ju~ts'ao, shui~zei-tung, and fenge
mac=chu. In some places, the scil has turned into peat
a8 a result of the long acoumulation of organic matter.
In other places (such as Chin-t'a and Xeo-t'ai), the bog
s0il consists of bumus and coarce organio matters. The
profile of this kind of soll shows & rust color, and blue
gray spots, and has a humus oder. The bog soil can be
further divided into: (1) MNeadow bog soil; (2) coarse
organic gley =o0il; and (3) bog peat.

(3) Saline soil

Saline soil is widely found in the area under survey.
Generally it is found in river valleys, along the btrims
of lscustrine basins, and iu low-lying swamps. The
vegetation consists essentially of halophyten. 1In the
eastern part of the area undsr survey, the solil contains
carbonate=sulfate, sulfate, and chloride-sulfate. In the
western part ¢f the area under survey, the soll contains
chloride~sulfate, cartonate=-chloride, and chloride. The

last two are most widely found.
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The saline moil can be divided into five aubetypes:

1. Desert saline soil. The desert saline soil is found
at the outer perimeters of the cuses in the Ho-hsi Corridor,
ar‘at the lower parts ol the anclent diluvial slopes. The
vegetation consists mainly of halophyten. The surfacs
of this soil is full of gravel. A large amount of saline
18 accumulated at the upper part of the profile, while
crystallized gypsum is seen ix the middle and the lower
varts of the profile. The saline cvonsists of sulfate-~chlow
ride.

2. Mesdow saline soll. The weadow saline soil is fournd
in the same places es the mezdow scil. Its profile shows
the accumulation process of saline. Its vegetation con~
sists of plants with high resistance against saline and
aridity. The surfsce of the soil 13 covered by a crust,
which may reack 10 om %hick. (In Kansu, the meadow saline
8011 i& called "oeke saline soll) beoause of the thick
orust.)

3., Sog saline soil. The bog saline 80ll i3 found
in tke vary center of depressed lands, and occcupies but a
small area together with the bog soll. The vegetation
on this type of soill 48 the =mame as that on the hog soll,
but some hydrophyten 1s slso found. Oontalning a large
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amount of aaliné. it has a 1-2 om thick white orust.

4., Adobe type saline soil. This type of soil 1is
found in small patches on the Ninghsia Plain and in the
T'eng-ko-1i. No extensive study has been made about
this soil.

5. Lake shore salline scil. This type of soil appears
on the shores of the Chi~lan-t'ai salt lake, the Ya-pu-lai
salt lake, the Cha-han salt lake in the 1'emg=ko-11, and
the Ka=la=hu salt lake at Tun~huang. IJecause of the high
mineral snd saline contents in the water, noc plant can
grow. J(ontaining 20-30 percent of chlorides, the hard
salt crust in some places can be gathered for industrial
ures.

(10) Alkaline soil

Alkaline soil is fourd ic the light chestnut soll
and brown 201l arees on the QOrdos plateau, in the low~-
lying rlaces in wide river valleys, or on the bdbrims of
such lakes as the Fung-hai~-tzu lske in the eastern part
of the Chun~waung Zanner, and the Na-liang Lake and the
Cha~-han Lgke in the western part of the Otok Banner.

No extensive study hak heen made zbout this type of soil.

(11) Nountaln soils

In the srea under survey, we studied the solls on the



Eo=-lan Mountain, the Nan 'fountain, and the Pel Mountain
on our itinerary. It should be pcinted out that the so=~
called mountain so0ils do not inciude all the soils in
the mowntainous area, nor did vwe mske any extenaivs study
about them. We mentlion them here morely because they are
helpful to our understanding of the natural conditions
in the grea urnder study.

we saw brown soll on the western slope of the Ho-lan
liountein at an altitude below 2,000 m, aund mountaln gray
soil unﬁer poplar, plcea asprats, and pinus tabulseformis
forests at an altitude of 2,000=2,700 m, and mountain
meadow soil at an altitude above 2,700 nm.

At Va-t'i~s5ze in the Yu=iku avtonomous hsien in Ho-hsi
Corridor and under the plcea asprata forests on the northerc
slope of the Ch'i=lien Koantain at au altitude of 2,300 m,
we Baw Lountaln gray soil. Howevsr, this soll appears
only »n the morthern slope of the Ch'i-lien Mountain to
the east of Chiu=ch'uan, and the west 0f Chiu~ch'uan. This
goll 12 not seea at all on the morthern slope of the Ch'iw
llen dour "aiv even at the sare altitude.

On the vay frow Ah=kKoe=chal U0 Tang-chln~gkan, we saw
mountain desert steppe 501l on the southern slope at

altltudes petween 2,500 m and 2,900 m, and between %,200 m
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and 3,450 m. Mowevér, between 2,900 m and 3,000 n, we saw
sountalin steppe soil. We think the reason uhi lount;in
desert steppe soil develops over the mountain steppe soil
is attyibutable essentially to the presence of the extremedy
dry Tsaidam basin in the south. |
Mountain steppe s0il is found on the westerm slope
of the Wu=ochiao Mountain below 2,400 m, but from 2,400 n»
up mountain meadow steppe soil appears. (The highway
passes the Wu=chiaso Mouniain at an altitude of 2,900 m.)
Mnally, we saw mountain gypsum desert soil on the
low mountains to the north of in=hsi and the Chahar Wa«la
Mountain in the northwest of Onin-t'a.

III. Suggestions for the Trensformation
and Utilisation of Main Types of Boil

(1) Drifting sanda

The transformation and utilization of drifting sand
must be combined with prevention and control so that the
drifting sand will not appear again. As to the stabili-
gation of the drifting sand, prriority should be given to
thet which is easy to control. Then measures should be
taken according to different natural conditions for over-

all ocontrol. In the work of drifting sand transformation
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by egriculture and forestry, water plays q'vary significant
role. As mentioned before, under the thin dry sand leyer
in nost of the dfirting sand area, there lis ugually e moist
sand leyer, the humidity of wuich is satisfectory for the
growth of seand stablliging plants. In such piaces, plants
should be used sssentially for sand fixation. In th§ weat~
ern part of the Ho-hsi Corridor where there is no under=
ground water availlable, where the sand layer i3 thick,
sand whers thers is no moist sand layer, mechaﬁicnl sand
conirol measure¢s should be employed together with the
planting of sand fixation vegetation in years when tha
precipitaticr 48 plantiful. We suggest tkat in places
where the underground water lesvel 18 4~5 1 below tha sule«
face, Hippophus rhamnoides L., Popuiusz simonii Carr., and
Ulnus puzila b2 plented for the purpose of esand egtabili-
zation. In placesm where the undferground water level 1w
high (within 2 n below the surface), trees, melons, and
foddera of hipgher economic value nay te planted. Iu

piaces where the underground water is highly salinized,
Haloxylon emmodendren, fopuius diverasifolla schrenk, wsnd
Tauarix chlnensis way be plented. Wken the trees grow up,
thoy may be used as timher ox fuel. In pleces where the

undergrovnd water level La lew (mowrs than 4~5 m helow),
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and where there is a noiit sand layer, shrubs and semi-
shrubs, such ap Artemisia salsoloide Willd., Aristida
ad:oensionl._nedylarun scopariur F. et M., Oalligonum
mongolioun Tﬁraz.. and Carsgans miorophylla var. tomentoss
may be planted. After the drifting sand is stabilised,

such place# can be used for animal husbandry. It should

be pointed out that aerisl seeding and rain-making should
be used for sand fixation over a large aresa, while
different methods may be employed for sand control in
industrial or nmining areas and along llniu of ocommunication.

(2) Light chestaut goil

The light chestnut soil area in eastern Ordos has
been largely reclaimed, and the crops inolude millet
and bduokwheat. .

Since the £01l in eastera (rdus is sandy in nature,
1t will become drifting ssnd if not rationally utilized.
In the future, protective‘fareats must built against wind
and sand, and wherever voesible the soil should be irri-
gated. More fortilizers should be ueed, intensive
enltivation should be practised, and better feed grass
sliould be grewn do as to develop animsl husbandry.

(%) ¥rown sotl

The brown s0il eressin the western part of Ordos and
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the eagtern part of Alashan caunot be ﬁscd for agriocultursl
purposes, and am now almost entirely used as natural
graging grounds. Here there are gramineous plants and other
superior species of feed grass, which can be used for the
development ¢f animal husbandry. In the piedmont ares of
the Ho-lan Mountaln where there 1s water avallable for
irrigation, banes should be established for farming and
the cultivatlion of fodders. Ir asnimal husbandry, effoxrts
should be made to breed animals of high economic value, such ‘
a8 sheep and milk cow.
' (4) Sierozen

The slerozem soil aresson the Yen-ohih Mountein in
the Ho-hsi Corridor, and at Ah-k'o=-chal are also used as
aatural grazing grounds. If these areas are well utilized,
the nudber of livestook per unit ares can be greatly ine-
creaged. If the cultivation ¢f feed grass is improved
and better gpeocles of animals are obialued dy crosgs ‘l
breeding, more nilk cow, fine wocl sheep, and breed horaes
may be ralsed iu addition to the cattle aand sheep t0 bte
used for meat for the vaat nuaber of people in the Ho-hsl
Corridor. As the sierozem area is close to the mountvains
wnere the precliplitation is more plexntifud, and the soil

comaists mostly of loesa mother materixl, it is particularly
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important to adopt measures for the conservation of soil
and water.

(5) Gray bdrown deseri soil

The problem of utilizing large areas of gray brown
degert s0il in the Alashan Banuer snd the Ho-hsl Corridor
should be dealt with according to specifio local oconditions.
?he method of "sealing the sand and raising the grass" should
be used for protecting and utilizing the primitive gray
 brown goil found on the outer perimeters of large areas
of drifting sand and on fixed sand dunes. In places where
the vegetation 1s more plentiful, grezing by rotation should
be adopted. _

The problem of utilisaticn of the ordirary gray brown
desert soil found in the eastern parts of Alashan and the
Ho=hsi Oorridor zhould be occnsidered on the basis of its
location. Inr the central or lowe:r parts of the diluvial
plein or close to the outer perimeter ¢f oases, the soll
layer is comparativaely thick, srd can be used for mechaniapd
ferming or ralsing fodders 1f protective forests are built.
4s the soil here is selinized to different degrees, the
construction of a irrigation system should be oconsidered
&t the time of reclamation. Sirnce the gray dbrown desert

soll has & low content of orgauic matter, we must lock for
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sources of fertilizers. The 3tone gravel gray brown desert
s01) and the gypsum gray dbrown desert soil in the western
part o the Ho=hsi Coxridor, Wwhich hawa kigh content of
gravel, =end, and gypsuix, cannot be utlllzed ot the present
time. Our immedinte concern 2hould be the protection of
the existiné vegstation covering. In places where
ephedra grows, consideration may be glven %o the utiliza~
ticn of this plant to malte ephedrine.

(6) Irrigated farm roil

For the iuprovement and better utilization of the
irrigated farm soil on the Ninzhsis Plain and in the Hoe
haei Corridor, emphasis should be put on intensive ouitiva—
tlon, more fertilization, and the prevention of secondary
salinizetion. Eence we must seek more zources of ferti-
lizere by Talsing greec manure, by utilizing rest, and
by devaloping pigeraising. For the prevauticr ¢f secondary
salinizatiov, Arrdigation should bte donz raticnally, and
& retwori of irrlgation and drainnsge systen shmild be
wilits

(7} taadow o1l

ALY the glightly salicdzed weadow scil can be used
Lo fadadng, or for ralsipg Loddera. teveral plases where

tha meadow 2013 13 found dan be wded wbh wareeries for iree
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seedlings. Ir places where the underground water level is
high, a drainsage system must ba built in order to lower
the undergroeund water level.

(8} Fog soil

As we have said before that the bog 201l ocruples only
8 small area, we may at present put off the problem of
its improvement and utiilization. However, some of the
slightly salinized peat swamys in the Ho-hsl Corridor
are good sources of fertilizera, For instance, the bog
s0ll at Kac=-t'al has a igh content of coarss orgzanic
natter.

(9) tSaline scil

The improvement and utilization of vast areas of
aling 501l 1 the reglon under survey constitute a very
lapcrtant proklem. In our opinionm, it i3 necessary to
organize a gpeclal survey team and to mobilize the masses
to study znd solve this probvlen.

In our opinicn, most of the decert salins soil zreas
have a plentiful supply of water. If an irrigation and
drainage system 1s built, such areazs cah be usned for farme-
ing and animal husghandry. 4s to the utilization of mezdow
sallne 30ll, we think the most fmporsant thing teo do et

the present time 18 to prutect the Tegetation covering, and
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to ume a part of the area with meadow salize soil for light
grazing. In a few places, we nay oovér the saline soil
with sand in order to reduce evaporation and leseer the
suline content, and then plant the feed grass.

Ag e the hog salina soll, the adote type saline
goll, snd the lake shore saline soil, they ceuno% be
utillized &t the present time because of thelr high conteat
of sallne.

(1¢) Alxaline s3il

Alizaline soll is found in a smell area in Ordos. BSince
alkail 18 teing gathered from alkalline laXes in the westera
part of Ordos for industris’ use, it 13 therefore unneceng-
ry to censlder the fmprovement aind utllization of the
alkaline soll on the brim of “acuatrine basins., The alka=~
line goil in the eastern part ¢f Ordos cccupies an even
snoller area. For ite lxprovewent, we msy apply grpsum,

or orgsnic maitter in large gquantiiles.



SAND PLAKRTS Iy WESTERN INNER MONGOLIA
AYD TEE HO=HSI CURRIDOR

The sand plants discussed in this article are urranged
in the order of their effectiveness in sand fixation, but
opiniouns on the effactiveness of send fixation cf & plant
differ greatly becsuse some plants grow on salinized sand
lands, others grow on moist sand lands, aaud still others
grow on stablllized, or semi~~tablilized sand lards. Since
thelr snvironments are different, no absolute criteria
car be used to compars thely asznd fixation effectiveness.

. Hence, the order of arrangement used in this article is
not flawlesa.

A total of 116 kinds of send plants are mentioned in
this axtiocle, inmcluding some origineted from the GCentral
Aslian Desert in the Soviet Unlon. The nomenclature of
each plant counsistia of 1its place of origin, its popular
name used in llterature, its Hongolias nams, 1ts Latin
name, exd its femlly unemne. The morphological desoription
of each rlenv 1s limited to the aspects that have a bearing
on gend fixation. The ares of distritution and the envie
ronment, the funetion of eaud firatlon and the suitable

cultivation area, the meturiig tims of sseds and tue
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places whaere the geeds are obtainsd are discussed for

each plant with emphasis on the inforamstion obtained during
the survey. Since this survey 1s malnly interested in animal
husbandry in the area, the discussicns on the uses of

each plant siresses its value as a fodder. A4t the end of
this artiole are a list of nanes of plants in

Chinese (arracged in the order of the number ¢f strokes

of the first character) and & list of names of

plants in Letin (arranged in alphabetic order) for the
reader's referanca.

I. Artemisia sphaerocephala Xrasch., Crupositas

1. Ares of distridution ond envirouuent: A large
amount of Ar%emisia sphaerocephals Xrasoh. is found in
northern Sheusi, the Ikhchao League and the Pa~-yen-cho~
erh Leagus ¢f Inper Mongolla, near Chung-wei in lNiughsia
- Province, and in the vicinity of Min=ch'in in Kansu
Province. It grows om mobile nind gsemi-stabilized sand
lands.

2. Effectlveness of saﬂd fizxation and sultable ares
of oultivation: A semi-zhrub, it has a2 long main root,
and many long gida roots., It Ls suitable for cultlivation
on ssnd lands, and highly effective An saund fixatiocy 4f 1t

is used togetheér with sand screens. It may be mesded ui
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mobile or semi-mobile =ard lande by sirplane.

3. Maturity time ¢f seeds: The seeds are mature in
late Octoter.

4. Eccuomic value: JItg branchee can be used to make
gand screen, or used uz fuel- |

Il. Artemisia urdosica Kresch., compositae

1. Arez of distritution and envira;ment: It 15 found
mainly in the [khchuo League snd the Pa~yen=cho-erh League
in Inner Mongolia, in Clung~wel of hiughsia, and Min-ch'in
of Kausu. It zrows oo semi~stabililzed and stabllized sand
lands, and in swaips in lacustrine hasins.

2. Effectivenes? of sand fixation and suitable area
of cultivatlon: As a sexi-shrub, 4its root system 48 not so0
well developed as that of Artemisiea sphaerocephsla Krasch.,
but its seads have the saxze charzcteristics as those of
Artemisia sphoerocephala Kiasche It can be seeded eitkher
menually or by alrplane in a gitralght ow in. swamps or on
semi-stabilized ssand lends.

3. Time of maturlty of sceds: Ita seeds mature
generally in early Noveumber.

4, Economic value: Its branches and stalks san be used

to meke sand screens, or &8 & fael.
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III. Artenisia halodendren Turozu,'compoaitae

ls Area of aistribution and savironment: It is Zouand
on mobile and semi-~stabiliged sand dunes in the eamtern
part of the Che~li-mu League and the southern part of the
Hu=lun League in Inuaer Mapgalia, axd the northeastern part
of Liaoning. 1t forms a belt along the voundary line
between the drifting sand area andvthe stabllized =2and lana.

2. Effectivensss of sand fixation and suitable area
for cultivation: As a sami=shruo, it has many btranches.
The branches boccme'adventittowaroots when they meet moist
sand. It 18 the best mand fixatlon plant for srid steppes
and desert steppes. In 1557, 90 pefcpnt of the Artemisla
halodendron Turcz. planted on H»Aig lattice shaped sand dunes
at Sha=po~t'ou in Chung=wel survived. It growe faster
than the local Artemisle sphsexrccephala Krasch. and Artemi~
sla ordoslca Krasch. Rurthernore, it eprawls on the ground
ernd has & strong send fixaticn effect. This plant can
be introduced to areas 2imilar to Chunge=wel.

3. Mne of maturity of se2ds and pleces where the sesds
say e gatbered: “The seeds muture 4n Cctober. The seeds
mey he gathered in the drifting sand areas in the Ches~llemu
League, the Mi-lun League of Inner Mougolla and Liao-ning

Province.
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&, Boonomio valus: Its value as s fodder is low.

IV. Artemisia salsoloids, Willd., compositae

1. Ares of distribution and environment: Large quan=~
tities of Artemisia salsoloide, Willd. is found at Chang=-i,
Chin-t's, An-hsi, and Tun~huang in Kansu Province. It
growe on dry sand land, and in the dry riverbeds on gobis,
where the precipitation is scarce. It bas & higher resis~
tance against aridity than Artsmieis sphaerocephala Krasch.,
and Artemisis ordosics Krasch. “

2. Xffeotiveness of eand fixation and suitable area
for ocultivation: 4s & ssmi-shrub, it has comparatively
f£ire bdranches. An excellent sand fixation plant, it can
be planted in large quantities in the Ho=hsi Oorridor,
and in ths dry riverbed area to the west of Chang-i.

3. Time of maturity of aeeds and places vwhere the seeds
may be gathered: The seeds maturs in November.

V. Hedysaruw scoparium F. et M. leguminosae.

1. Avea of distribution and environment: It is found
in drifting sand srea and semi-stabllized sand lands in )
Ohung=wel, Pa-yeu-cho-arh League, the Alashan Banner, and
Chiu=-ch'uan and Chin-t'a in the Bo-hsi Corridor.

2. Effectiveness of sand firation and suitable areas

for cultivaticn: 4As & shrub, its branches grow very fast,
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and car survive ever under the pressure of sand. Its
trunk and roots are strong and big, and can stand wet ther-
ing. The rate of sprouting of seeds is high, ard seeds
dropped on the ground a year ago ocan sprout. Hence, 1t
‘i® an excellent plant for sand lands. In the future, it
mey be seeded by airplane.

3. Time of waturity of seeds and places where the
goeds may be gathered: The seeds mature in September=Ooto= .
ber, and may be gathered at Ah-ko-tung-no-erh-kung in the
Alashan Banner of Inner Mongolis, at Sha=-po-~t'ou in Chung-
wal, at Chin«t'a, and in tie area from Sheng-t1-win to the
gouth of P'en-ti-k'eng.

4, Eoonomic value: It is & fodder much liked by
camele, and a good fuel. The seeds ars ediltle.

Y1. QCaragana microphylla var. tomentosa, leguminopae.

1., Ares of distribution end environment: It 18 ‘
found on stabllized sand lende at Tu=lln in northem
Shensl, aud in the diffcerent banners of the Ixhcuac Leagus
end the Pawyen~cho-er£ Leugue.

2. Bffectivences of saud Iixetlen and suitable areas
for oultivation: It 1z a skrubd, standing at & helght of
2 n (ths highest is at 4 m). Its branches and leaves are
dense, and each shrubd occuples #n area of 4 mz. The root

J_ h ’.‘:
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system 18 strong and coarse, aud highly resictant sgainst
aridity. An excellent sand-fixatlion plant, 1t can grow
nany advenu‘tiouﬂ roots, whichk may eventusally bLacoms new
vlants.

3. Time of maturity of seeds and places where seeds
may be gathered: The seeds mature iz July, ané ocan be
gathersd at I-van-ch'uan 4in Ninghsia, and at Ta-la=t'e
Bsxner in the Ikhehao League.

4, Feonecmlo velue: Ite branckes and leaves cen e
used as & fodder and & fuel. At Yu=lim and Chungewei, 1t
i used 48 & greeun manule.

TII. Onlligonum moégaliaum Turoz., pelygonnoeae.

1. Area of distribution aud environment: Pound in
the Alaskno Banner and the Foehsl Corrldor, it grows well
on leoes snd soft inmoblls surnd dunes, but nst so well on
gravel and grpean gobis. It 18 aleo fuund in ary rivere
beds nnd gravel diluvialidapoaits Aa front of the moun=
taing.

¢ Bflzeddvensss of rand firation and sultiable areas
for avlilvation: & shrubk, it stande 20 ca~l m high.

Itg leaf is degenoratel, and $ts grean bLrancheg sre thin
it £hne. It kas borh horizanial and verticsl Toots.

The former extend seversl teus of metars long oxn the

§-r
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surface to absorb the moisture. Vegetative reproduction
1s oarried on by adventitious buds. With high recistance
against aridity, it 18 o typlesl send plant. Since 1te
branches are thin sud soft, its sand-fixation effect is
low. Nevertheless, it may be planted with other shrubs
for the purpose of sand fixation. It may be planted oa
the leass mobile sand lands in tho easiern part of the
Ho~hsi Corridor and in the Alashan Banner.

| 3. Time of maturity of seeds and places where the
seeds may be gathersd: It blooms in June, and bears fruit
in July-August. The sseds may be gathered at the Sze-ho
Hslang at Min-ok'in, along the banks of the Hel River near
Kao=t'at, and at the "ten-li saxd nest" at Tun-huang.

&, Bconcmio value: It i¢ a good feed for camels, sheep
ard goat.

Tilz. 89a3liz flavida Skv. et Chang, saliceceac.

L. Area ¢f distribution anéd environment: It is
widely found on mohile sand dunes lu the eagtern and
noxrthern parts of the Che-li-mu League, the Ikhchao ILeague,
the norinwestern part of Lisooirs;, and nmorthern Shensi.
Large smountg of this plant are pisntad at Chung-wei,
¥in~ch'in, and Chin-t'a., It grows well in plsces with &
thin layer of sand with plentiful surply of water.
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2. Effectiveness of sand fixation and suitable areas
for cultivation: 4 shrubdb, it is taller than Salix oheilo=
phila Schneid, has a strong budding ability, and cen etand
the pressure of sand. Reproducing by cuttings, it is a
superd species for sand fixatiop. It should be planted
on river bankse, by the side of ditohes, and sand landsg
where the molsture condition is favoratle. It grows well
at the bottom of the leeward slope c¢f big lattice=-shaped
sand dunes in the vioinity of Chung-wel.

3« Time of maturity of seeds and places where the seeds
may be gathered: The seeds mature in May. The cuttings
should be done &t the exnd of winter or the beginning of
spring before bhudding.

4. Economio value: Its brenches can be used to make
baskets, mate, and contalners.

1¥. Haloxylon ammodendron (X. A. M), Bge., chenopodiaceas,

1. Lres of distribution and environment: It is found
in varicus tanners of the Pa~yen~cho-erh Leagus, in the
western part ol the Fow=hsl Corridor ard Sinkiaca.

It likee to grow on loose and scft sand lands with
glightly selinized undergrou:d water (at & depth of le2

nY, It is eiso found Ip ancient riverbede.
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2. Effectiveness of san! fixaticn and suitable areas
for cultivation: It is a bip shgub but a small tree, w;th
nugercus braaches, otrony oois, znd high resistacce sgainst
the pressure of sand, eidity, and wind. Its leaves are
degenerated. Its ovary stops developlug afisr the blouming
benause 0f the hot weasther. when the weather becomes cooler,
it begins to bdear frulte. It esan adapt fte the worst climate
Ar, the deasrt. 7¥ith a thin peel, the seed nay germinsate ‘l
within a few Iours under an apprroprlate temperature. It
generally spgrouts Lln early Merch on drifting sand.

Seeds may be broadcest or smeszdlings may be planted
on the lat gend lapds An the Pa~ysu=-cho-~ernh League and
the Ho~heil Jorridor where the undergroung water ia found
at a depth of l=2 x below the surface. It can zlso be
sgeded by alrplane ¢n sand drines grown with phracaites
communisz in the 7'eng-ko=~1li dusert. ‘

%, Time of maturity of caeds and placves wherz seeds
ney Le gathered: The meeds mature in Qetcner, and nay
be gathered to the east of Hu-mu So 5 in the Alasnan -

Ranner of the Pa=-ven-cho~oYh League, in the vieislty of
the Cpd~lan-t'21 salt lske, gand uear Tu=shan-tzu in

Mup~huang.



4. Economic value: A good feszd for cemels, and a good
fuel.

¥. Tanarix ramosiasims Ldb., tamaricaceas.

1. Area of distribution and enviromnent: It is fewrd
in the wvarious benners of thre Pa-yen=-cho=-erh League, and
at Chin=t'a, Tun-lmarg, snd Mn-eh'is in the Ho~hsl
Corrddor. It adapts to moist salinized flats, and the outer
rerineters of lake basins.

2. Bffectiveness of sand fixation and suitable places
for cultivation: A shrub, it produces adveatitlious roots
after 1ts branches are buried by sand. Surrousding the
population. of Tamarix ramosissims Ldb., there are smail
rounds of sand particle, tree branch and tree leaf deposits
a8 high as 2-4 m, or even 20 m. A good sand fixation
riant, 1t may be planted in lerge quantities around
the lakze basins, in the swamps, and on the banks of
rivers. In recent years, the wasses in Ho=hsli have
made remarkable achlevements in xultiplying this plant
by Airrigation. The same should be dore in other areas
where local conditions permit.

4. Beonomice value: Its branches can be used to make

aericultural implements.
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(Rote) The properties of Tamarix chinensis sre
similar t¢ those of Tamarix ramcelissima Ldb. It &s
found ox the ssnd flats on both banks of the Yellow River.

¥I. Hedysarom mengollicum Turez., leguminosae.

1. Area 0f distribution and environment: It le
found iuv the Xu=~pu=ch'il desert of the Ikhchac League,
axd the Che=-li-mu League of Inner Mongolia.

2. Effectiveness of esand fixation and suitable areas
for cultivation: A shrub, it stands about 1.5 m high. Its
gand fixatlion effect is comparable to that of Hedysarun
scoparium F. ot M. It csnnnt graw 1a the Ho-hsi Corridor
where the spnusal preeipitation in Jess than 150 am a year.

Z. Time of maturdty of seeds and places where meeds
mey be guthersd: 7he seeds mature iu the widdle of
Septamber, &nd may te gatuered ja the Xu=pu=-ch'i dezerte.

4. Zeonomic valuet: Ar animel feed and a fuel.

Xil. Zygopayllum renthexylor Mnd. zygophyllacese.

Lo Area of distridution and environment: It is
found i a larger smount in the eastern part of the
Alaghen Banner, aund in & smal er azount in the Hoehsl
Cyrridor. It wdapts t2 loose nandy gravel goble,
pebble=gravel alluvial sodiments in front of mountalns,

and sand lands aloyg dried riverbeds.
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2. Bffectiveness cf sand fixation: A 2 m tall shrud,
it edapts to high aridity, but not muddy, clayey, or
strongly salinized soil. With some effect in breaking
wind and sand, it should be planted on stabilized sand
land.

3. Time of meturity ol seeds and places where seeds
may be gathered: It blooms 4in April<June, and beers a
large guantity of fruite in June-Julys lte seeds may be
zathered at the second terrece of the Yellow River in the
Pa=yen=oho-erh League, the Tung-hu Mountain in the Alashan
Banner, and the plain in front of the Shusng~hei Mountain.

4, EBoonomic value: 1t cer te used as a fusl, but not
a feed becausme camels will g:t stomaoh disorder after eating
this planx.

XIIX1. Piptaunthus mongcoclioum Maxzim., leguminossae.

l. Area of distritutlion and eunviroument: Generally found
in the Alemhan Benner of Ianer Mongolia, end in the vici~
nity of Chung-wel in Kinghaia Province, 4t grows on
the dilluvial plains in front of mountains and on the
second terrace of the Yellow Fiver.

2. Effectivensss of sand fixatlon and sulitable places
for cultivation: An evergreen shrub, it has the effeot of
breaking the wind and stabilizing thke sand even in winter.
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It nay be planted along the brim or dr1rting gand areas
and on diluvial eslopes.

3¢ Time of maturity of seeds snd places where seeds
may be gatbsred: The seeds mature An July., and may be
gathered along the bdanys of the Yellow River in the Paw
yen=cho=erh League, and on the plains in front of the
Shuang=hel Hountain and the Tung<-bu Hountaln.

4. Economic value: Conteining fat and oil, 1t is
the best smokseless fuel.

XIV. Psammochlea'villosa Bor., gramineae.

1. Area of dlstribution and envircmmernt: It is found
on moblle, sami«scahilizéd, and statbilized sand dunes in
the Fae=yen-cho~-erh League. But {t grows tetter on woblle
sand dunes than on stabilized sand duunes.

2. Bffectiveress of rand fixation end sultable areas
for cultivation: A perennizl herbal plant, 1t has sul=
terranean stems, and can gtasd high aridity. Lultiplying
Lot and capable of withmtarding tha pressure of sand,

% can grow on high mobile sand dunes sven its rood sys=
ten cananot reack the underground water level. A good
herba; sand fixation plant, 4t should be widely planted.

3. Time of maturity of sesds end places where seeds

nay be gathered: The 3eeds amature In the last decade

-
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of August, but the meeds do not fall ecasily immedistely
after the time of maturity. However, the seeds may be
gathered in the vicinlty of the Ys=pu~lal salt lake.

4. Foonomic value: It is one of the valuable feeds
foxr sheep, cavtles, horse and cammal. JIte stema cen he
used to meke hasketsg, and its leaves may ve used to make
TODeS.

XV. Agriophyllum srenarium (M. B. A.) Rge., chenopodi=
aceas.

1. Ares of disiribuiion and environment: Found in
the Pawyen=chc-e¥h League, the Ho-~hsl Corridor and the
Ordog, At grows at the lower parte of mobile crescente
ghaped sand dunes, and on the lowlying landz between
sand dunes, btut not on soils with olay or pebbles.

Urable to withetand strong ealialty, L1t cannat grow on
sand laads where artemlisia and other gramineous plants
H£TOWe

2. Fifectiveness of send fixaition and suitanle aress
fer enltivaviont An avnual plant, Lt ohsunges L2 zlsze ard
nelzht, dpending upron the mol ature conditlons. Ia years
with a mediun cmount ol precipitatim, 1t L9 well devas
loped; In drought, 4% 4e nedar-develored. Ttn seads are

anrried by wind o variuns ploces L. winter. It may be
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planted with other perennial planta for the purpose of
sand fixation. h

3. Time of maturity of seeds and places vhere seeds
nay be gathered: The seeds mature in Ssptember-October,
and may be gathered at Minwch'in sand An-hei in the Ho~hsi
Corridor.

4, Beonomic valuet It is the beat feed for canmels.
With s kigh content of nutrients, the seeds are edible.

!Vi. Puglonium cornutumn Querta., oruciferas

1. Ares of distribution snd enviromment: It is
found in Ordoe, the Alashan Baurer, the Ho-hsi Corrider
and the northern part of Che-li-mu League. It usually
grows between big mobile sand dunes, or in the lower
part of leeward slopes individually or in groups. In
northern Shensi, it is grown on the leevard slopss of
sand dunes an a vegetable. | |

2. Effectivenesas in sand firatlon aund suitadle sreas
for cultivaticn: 4 blennial herbval plant, it grows weil
on sand lands where precipitation is plectiful. Standing
about 1 m tall, it has & weaker resistance against aridity.
With two wings, its frult has thorns in the middle.
Hence the frult is not seally bdlown away when it drops
on the sand land. .‘ £004 sand firxation plant, it
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may be planted between sand dunes or at the lower
part of sand dunes together with other perernisl sand
| riiatlon plants.

3. Time of maturity of treds and places where seeds
may be gathered: The seeds mature in August-Septeniper,
and may be géatheredi at Yu=lin, and Sha=po=t'ou in Chung-
wel.

4. Economic value: 1ts seeds may be extracted for
0il, and 1ts leaves may he used 8s a vegetable, or a
feed for camels.

XVII. Cerispermum pateiliforme I1jlin.., chenpodiacess.

l. Area of distribution and environment: ﬁidoly
found irn Ordos, ike¢ Ho~hs) Corridor, and the Ya-yen~
cko~erh League, 1t grows on lowe~lying lands between sand
dupes, vr at the Lane of the leeward or windward slopes
of mobile crescent sand dunes.

2. Fffectlvevess 1r sand flxetlon and suitatle plunoes
for cultivation: Aﬁ arnual serbel plant. it has the
game sand fixatlon effect &3 igriophyllum areuwariur
(M« By A.) Igee

3. Time of maturity ol 1eeds and places where sceds

msy be gathersd: The ceeds matics i July-dugust.
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4, Bocnomlo veluz: It ie & xood amimal faed, and
1te weeds mey be used for extractiing oil.

AVIII. ¥itrarlis tangutorum Bebr. zygophyllacese.

1. Area of distributicy end eavirouament: Found in
Ikhchao Lsague, Hoe-hsl Oorridex and 8inkiang, Lt grows
in tha bordexr ares Letwsev drifiing sand ares srd iake
hasing, gnd on nlightly salirized ssnd lamds,

2. Effestiveness in send fizstion and suitable rlaces
for ecultivstion: 4 ahrud An grouprs, 14 oan socumdlate
drifeing send, withered branches, and fallen leaves
fnte sgsll hills. One of the good sand fixetlon plavts,
1% ogr be planted alowyg Tho outer pexrimetmss of drefting
sard aress weietre urderground water level does not
erceed 2=3 m from the surface.

Fe TAma of nmaturity of ceeds and places whers seeds
way be gathoered: The nsode mpatude In Augusi-Septenber

o lsrpe quantitlzs, and moy be gathered atl San-sheng-kung
In the Pa~ysn=chn=orh Leasgee, along tne perimetsrs of

Teite veyins An the Tlengeko~ll desgert, and {n the

“gealing the sand and raisira the grasza" ares at Min~ch'in
and Jado=t's.

4o Gocanmloe valus: Juleg wnd edible, ths frults oaxn

Ya pead for brewlng ox maklng vinagar. I% man glan be



used sz a feed for pigs. Its seede mey be used for extracte
ing oil.

XIZ. Nitrarias Roborowexii Hom., zygorhyllaceas.

l. Area of distribuiion and enviromnent: It is found
at Ruugesha~kang at Yungechang in the northern part of
Kansu, and on the sand dunes to the rnorth of Huo~lo-ching
and Chinet's along the southern perimeter of I'eng-kn~1li.
Ite area of distribution is mere to the west than the
area of distribution ¢f L{itraris tauguteruw Bobr. Even
to the esst of Chung=-wel, Nitreria Roborowskil Kom. ocan
no longer be seen.

2. Effectiveness in sand fixation and suitable
places for cuitivaticn: Same as Nitraria tengutorum
Bobr.

De Time of maturity of seeds and places where sesds
may be gathered: The sseds mature ia August, and msy be
gathered at Hung=sha-kang .t Yung=-chang, Cnung-wel, aund
Ruo~lo~sking.

4. Fooneomic value: Sﬁme a8 Nitraria tangutorum Bobre

XX. Nitrariz sibirics Pall., gygophyllaceae

l. Area of distribution: widely found iu Ikhcheo
League, Pa=yen-cho-erh Laague, and Ho~ksl Corridor, it

grows on slightly salinized iow send lands, on sand lands
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along the trim of leke basine, snd on comparatively heavie
1y salinized sand asoils.

2. Effectivenass of sand fixation and sultable areas
for cultivation: A‘shrub in small bushes, it stands about
1l m talle Its send fixaticn effeoct is slightly less than
the foregoing two plants, but 1t has a higher resisiance
againgt salinity. It can be planted on salinized send
lunds vhere underground water level is not too deep.

3. Time of maturity of seeds and places where seeds
ney be gethered: It blooms ir June, and besrs fruit
Lrom the third decade of July to August. Its seeds mey
be gathered in the nortbwest of ‘Iu-md, along the banks of the
Hei Biver, and in the T'awshik~he basin.

4, Bcomomic walue: Siightly salty in taste, the
fruite 1s edidle and can be used for brewing and making
vinegar» [t& brauches and leaves may Le usged ae a feed
for shesp and goat, buit they are not quitas liked by
tha Llester.

IXI. Stelpuoledis centiflora Krasoh., coapositie.

Le Ares of dlstrlbution and envirozment: 1t grows
on oreroent skaved send dures and plains between s
aand dunes In thenzrth of the Ikbechac League and the

Py-yen~cho~srh League. )
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2. Effectiveness in mand fixation and wuitable places
for cultivation: A blennial herbal plant, it stauds
20=40 cm high on drifting sand. In arid years, it aprears
in single plants, while in yeare with plentiful of preci-
Pitation 1t appears Ar large populations, and grows faet,
Its branches are fregile and wesk, and can be easily blown
away by wind. It is insigrificant as a sand fixation plant,
but 1t may te planted together with pcrennial sand~fixation
plants.

3. Time of maturity of seeds and places where seeds
may be gathered: The seeds mature in July-August, and may
be gathered on the drifting 8and 4n Ikkchao Lesgue and
Pa=~yen~cho=erh Lesgue.

XXII. Atraphaxis frutescena (L.) Ewersm., polygonaceae.

l. Area of distributlion end enviroument: It is
found in the north of Oxrdos, tetween the Yiun Mountain
and the Cho~tzu (Table) Mouatain in the lkkchao League,
from Pa~yin~hao=t'e to So~z0o~tsul 2f the Ya-pu-lal desert
in the Fiith Suemu, outside the Chia-ku-kuan, zad in the
vicinity of Sha=tgmo-yuan~tZu at Olin~t'a.

It adapte %o less moblle zaud lende, slopes of low
mountains coversd Ly pebblez, zobls, and peartisulerly

to pledmont plainsg with send and pebdrles snd dry riverbeds.
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2., Effectiveness in sand flxation ard suitable places -
for cultivation: Standirg 50-70 om higk (Mizhest being
2m), 1t is a small shrub, with an extremely high resis=
tanoce againut aridity, and waqdy thorr~less small branches.
It may re planted on lesé mobile sand lands and on gravel
plains.

5. Time of maturity ¢f sesds and placss wheré seedp
may ce gathered: It bezglns to bloom iu July aud bears
fruit 1in September-0ctocber. The seeds m2y bLe gathered
at Yin-keug-~go=~pac in the Ikhchao League, in the west of
Chiu~ch'uan, snd in the norihwest of Chin-t's. '

4, Economlc value: The tender branches of this plant
contains a large smount ¢f protein, azd cen be uszed as
a feed for coat and cawnels. In winter, its lsaf-less
branches can only be used ax féeﬁ for csmels.

XXIII. Atraphaxis pungens (MeB.) Taunb. et Spsoh.
polyzor.acens.

L, Area of distribution and eanvironment: Found on
the Tung=-hu Mountaln in the Alsashan Banner, ox the Shusnge
nei Monntaln, 1iu the west of Chiu-ch'uan, outdie of Chis~-
ku-kuan, 2t Hsiavge-shan in Caung-wel of Ningksia Province,
and on gravel pluins in the vieinity ¢f Tin-ch'uen, it
usually groewe on the slope ol gravel mountains or on

levael cand lands in front of mountalns.
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2, Effectivenees of sand fixation and sulitable places
for cultivation: It is a shrub, standing about HC cm
tall, wilith numerous branches. Its 8nall wooden branches
are thorny at the ends ite branches ard leaves are dense,
with high resistance against aridity. It adapts to
Plains with sandy sravel.

3, fme of maturity of seeds: It btlooms in July,
end bears fruilt in September-October. The seeds may le
gathered at the west of Cidu~ch'uan, snd P'ing=chi=pac
of Yin-oh'uan.

4. 3conomic value: It can be used as e feed for
bamel»cnly.

XXIV, Salix crnellophila Sclneld., salicaceae.

l. Area of distribution and enviroument: Found
et idn«ch'in, Chang~i, Chin-t'a, ard Asn-ksi in Kansu, the
southern part of Ikhchao League, norihern Shenei, and
Teng=k'ou of Iuner Morgolis, it grows on sapd land with
low salinity and satisfactory moisture.

2. Zffectiveress in sand fixstion and suitable
places for cultivation: A skrub aud ar excellent serd
fixation plent, it is pianted by local beople as a
"live wall." 1t may be planted by the side of rivers,
or In zwanes where the undercround water level is nlgh.

3. Time of saturity of secde and placey where seeds

may be gathered: Ths seeds mature in vay. Cuttings
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should be done at the end of winter arnd fhe beginning of
apring before tne budding tinme.

4, Foonowdc value: Its branches may be used to nake
household articles.

XiV. Phragwlites communis Trin., gramiceas.

ls Area of distridution and envirconment: It grows on
river banks, in the srallcew water of lske basins, &aund
or the drifiting sand in the T'eng=ko=li degert and the
Welan=pu desert where underground water level is hign.
It has ithe function of indicating where undergrourd
water level 1s kizh.

2. Tifectiveness fu sgnd fixation and sultable places
for cultivation: 4 verennial hexbal plant, it slands 23
m kigh, with strong sters and fat subterranean stems.
It s & goed 2and fixation plart ou moist sand lundsg,
tut whern the zand 1s too lidgh ard when Ais root systex
cacnot resch the undergroand water, 1t will graduslly
wither., with atrong reglastance sgainst saline, it
STOWSs Ln & seni-crawllng manner on the salise soil.

3o Time of maturiiy of meeds ord places where seeds
mey be gathered: The fruite mature: in Cotober. Ids
secads pay he sown lv wlde aress ir molst desgerts.

4, weononice value: Its tranches and leaves are liked
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by oettle, horse, and camel when ther are tendexr. Such
tender branches and leaves may be xade into hay, while
its stems may be used to make mats and other househsld
aftioles.

XYVi. Elaeaguus snguetifolia L., elaeagnaceae.

l. Area of distribution and envirounment: Found in
Ninghsisa, Kansu, Shensi, Shanei, Hounan, Sinkiaang and
Chinghai, and also at Mu=lin of the O=-chi-na Banner
and on the banks of the Na=lir River in Inxer Nongolis,
1t can grow on ridges, aslopes, gand flats, and ewamps.

2. Effectiveness in sand fixation and suitable areas
for cultivation: 4 woody trees, it has high resistance
against cold, and saline. With dense branches and leaves,
well developed root systems, and big root tubercles, it
grows oa flat eand lané where underground water 1is
high, and on low sand dunes under the protection of sand
goreens. In places with favorable natural conditions,
1t may be planted with cuttings.

7. Time of wmaturity of sceds and places where seeds
may be gathered: It blooms in June snd bears fruit 1in
October. The seeds may be gathered at Mu=~lin of O-chi-na

Panner, on both barks ¢f the Na-lin River, and Yin-ch'uan.
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4, Bconomic value: Its trunk can be used as timber;
1ts branches and leaves cai bé uscd as a fead; and 1ita
fruits can be used for brewing. It 1s oune of the principal
trees for sand protectior forests.,

XXVII. Hippcphae rhamnoides L. elaeagnaceae.

1. Aresa of distritution and eunvivonment: Found iu
Kansu, northwestern Shensi, Ikhohsv Leadgue, and Shansi,
1t can grow ¢n any kiad of soll, such as the red soil,
wet field, or sand land. It likes water, but cen stand
aridity.

2. Effectivieness in songd fixaticﬁ and sultavle places
for cultivetion: A shrub, i1i grows quickly, and multiplies
easily, with strong sdentability, dense branches and
leaves, and wall developed rovt systeme. It can te used
fer pend fixevion, and the conservation of water and =zoil.

3. Tize of maturiiy ¢f seede and places where ceeds
ray be gathered: The seede wature in July-August.

¢ Xeorvondice velue: Its trank can be used as timber,
ané Llte frultis can be used for brewing.

FXVIII« Populue diversitcolia Schrewk., sallcaceae.

1. drea of distribulien znd environment: found mostly
in Minech'in, Zhin-t'a, Tun-~buaug, An-hegl, Yu~men, and the

Tleng-ko~li dvesart in Keus: Province, and Sinkiuwng, and
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also in the vioinity of Teng-k'ou in Inner Mongolia, it
grows on saline soil in ancient riverbeds and on river
banks.

2. Effectiveasss in sand fixatiorn and suitahle placea
for cultivation: A woody trse, it has a strong resistance
against salirity. Ite rocts bsve a strong abllity of
tillerivg. Found mostly in abandoned riverbads aad
on galire 804l on river danks, it may be planted on
731ine 301l where the moisture condition is satisfactory.
It grows from sesdlings, aud seldoa from ocuttings.

e Tiuwe of maturity of zeeds: Its seeds maiure iv
July.

4, Economic éalue: Its timber has a high resistance
againnt moisture, ead can be used to make water buckets.

Y¥I¥. Populus Sinmoxli Carr. salicaceas.

1. Area of distribution and eavironment: Feound in
Shensl, lkhchnao League, Pa~7en=-cha~erh Leazue, Ninghsia,
aud the Ho~hsi Corridor, it sdaepts to sand lands where
the underground water level 1s high and underground weter
ig plentiful.

2. Effectiveness dn sand fixatlor and sultabvle places
for cultivation: A quick grewlnz woody tree, 1t likes

sanshine, and has considerakls resistance agsinst aridity,’
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but in places where the ralnfall is sosrcs, the underground
water level is deeper than 4 m, aad there 18 no wafir for
irrigation, a foreat of this tree can hardly be formed.
Adventitious roots may grow from branches buried by sand;
hence it 1s & good sand fixation species.

3« Time of maturity of seeds, aud places where seeds
nay be gathered:s The seeds maturs in late May and early
June, and they should be gathered timely.

4, Boonomlc value: The timber may be used for cons=
truetion, .furniture, and wood fiber.

XXX. Apocynum Fandersonil ¥Woodson, apocynaceae.

1. Area of distributicn and eanvironment: Found in
Min=ch'in area in the Ho~hsi Oorridor of Xansu Province,
Tun-huang and all the way to Siuriang, it grows on sa-
linized sandy loan. o

2. Effectiveness of saﬁd fixaﬁlon and suitable areas
for cultivation: A perennial herb, 1t has woody stenms,
and stands 1.5-2 m high. It cen stabillize 2 m high
ean& dunes. It may be tlanted on sand covered river
alluvial deposlits, abaadoned riverbeds, gmnd covered
farms, stabllized or semi-stabllized sand lands.

2. Time of maturity of sceds and places where seeds

ray be gathered: Its secds mature iu September, and may be
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zathered in large quantities in the west of Tun-huang.

4, Tconomio value: Its fiber is long and resilient,
and can be used to make fabrios, or fabrics for military
use. It osn also be used for meking glue.

XXXI. Bycnucstelme lateriflorum Hems., agolepladaceas.

1, Area of distribution and environment: It is found
in large quantities at Yu=lin in ﬁorthern Shensi, on the
semi~stadbilized esand land in Ikhokao League, and on the
desart steppe in the northwest of Yin=ch'uan in Ninghsia.
It alse grows on iry riverleds snd dry river banks.

2. Effectiveness in send fixation and sultable aress
for cultivationt It 1s ore of the principal sdnd plants
thet grow well in the Xu-pu=ch'i desert aprd the Yinw=keng
sand araa.

3. Time of maturity of meeds snd places where seeds
ney he gathered: Ite seeds mature in Seplezber.

4. FEconomiec valus: It s a polsonous plant. Ite
Julce may cause swelling when it touches wounds

on the skin. However, Lt may be used as 2 green manure.
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XXXIX. Sophore alopeoureides L. leguninosse.

1. 4rea of distribution end eaviteament: Found in
Shensi, Xanseu, Ningheia, Inper Mongolia, Henan Pro-
vinecs, CentTal Asls and western 3ilaerie, At thrives on
the olightly salinized flet sand Zand on both banks of
ths Yelilow River. |

2. Effeciivenens in sand firatlion and sultable arsas
fér eulbivationt #ith tlgh suirviving ability under the
yrepoure of sand, 40 multiplies hy tillering at the
root. It may be broadoas’ o1 mehiie and semi-~ptabilized
rand dunea, ord ir plooes whers the water acndition is
favorablae.

3. Time of wmaturity ol =zeedsn end places where seeds
w3y ho patbered: The seecs mature from late July o
Auguat, ané muy be gutherad alung thg bankg of the
Yellow Biver snd aiops tHe bholas of c3sel.

4, Eaonmnxic valuer A geod green nanure fn ‘the
decart, Lt can also be used »3 » feed after the arrival
of frost. Itz roctug naz be ursd as a medicine to oure

sore Uhroat, to stup Inrectiou, aud to alleviate cough.
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TIXIILI. Glyeyrrhiza uralanaia Fisch., leguminomae.

1. ArTes of distributios end environment: Found inm
Inner Mongolia, Chung=wel and Ban-sheng-kung of Ringheia
Proviance, or both banks of the Yellow River, at Ting-pien,
and at Min~ch'in in the Ho-ksi Corridor, it grows on
semi~-stabllized sand laad and secondary sslinized atandoned
farnland.

2. Bffectiveress of sand fixatlon and suitable places
for cultivation: A perennial herd, it can stand salinity,
and zrows in large areas. It ig therefore a good sand
fization plant along the brim of farmmlands, and can be
broadcast in areas where irrigation faocllities are avail-
able.

3. Time of maturity of seeds and places where seeds
nay be gathered: Its seceds mature in Auguss, and mey be
gathered in arsas where thiy are found.

4, Xcopomic¢ value: Its branches and lesves may
be used as a feed, and 1ts rocots may be used as a8 medicine
tc slleviate cough, to cure bronchitls,and to treat
gastro~intestinal disorder. It is produced in large

quantities every year in Chira's northwestern provinces.

167



IXXIV., Glycyrrhiza inflata, leguminosse.

1. ATea of distribution ané environment: Xound in
Ohin-tia, Jun-huang, and on both banks of the Su-le
River, 1t grows on the lowland aloung the rivers and on
ealine soil.

2., Bffectivenesa in esand firstion and sultable areas
for cuitivation: A perennial hertal plant, it may be
planted on salinized moll in the Bo-hsl Oorridor, and
on lands covered with driftirg sand.

. Time cf maturity of seeds and places where sgeds
nay be gathered: 1Its seeds uature in August, and mey te
gothered in large quantities at chin;t’a, An-hsi, and
Tun-huang.

4, REoonomic value: As a moudinal herb, it is only next
to glycyrrhiza uralensis FMisoch. in value.

XXXV. Alhagl pseudoalhsgl Desv., leguuinosae

1. Area of distribuitlon and envirourent: Found in
the Ho~hsi Corridcr, and from the west ¢f Chang-1 to
finkiang, 11 grows ou sexi-stabllized »avd land aand in
dry riverbdeda.

2. Bffectivencss in sand fixation and sultadle areas
for cultivation: A pereanisl herbal plant, it has deep

roots and ocan stand saline. It may be planted in the border
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area betweer farm Land and the drifting sand arez, in old
riveroeds, and saand land along river bpacks.
4. Time of maturity of seed:c and plaeces where Beeds
may he gathered: The seeds wature in September, and may
be gathered in large guantitles in Crin-t’s, An~hsl avd
TMun=huang.
4. Zconomic value: A good grazing grasz for fodders.
FLEVT. Purectla cerstoidecs {(L.) C.h..i., chenopodiscesee.
1. Arez of disiritution and ervirounment: Found in
Aleshan, Ho~hsi Corrider, aad Ordos, it grovws on gravel
vilains in front of mecuntaing, or sandy gravel slopes. sith
nlgh resistance sagalanei ari.ity, 4% adapts to desert steppes,
sandy sweips, aund dry riveroveds.
2. Effeciivecess in =zaud fixstiion aad sulteble arsas
for cultiveticn: A seni~shrub, 11 stands 20-40 ¢m hixhe.
Ite shave and helzght varies, depending upon the amount of
precivication. It may oy planted on semi-stsbllized sand
iand  as a sand riwation plent.
He Time of maturiiy ¢f seeds aud places where seceds

way -e gpathaved: 1te essgds matare ia (otober, and usy bte

¥yl

gathered in ra-yen-cho-crk Learue and ILihihao Lesgue.

4. Beononis value: Tis leaves may be used a5 a fodder.

DFaY
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XXXVII. Hblclachne'suongarica Bhrenb., tamaricaseae.
1. Area of distribution and environment: A predomi~

nant plant 4o deserts and desert steppes, it is found An
the deserte and gobls in Alashan and Ho-~hel Corrider.

It is also found on the depressed gobis in the north cf
the Ting~hsi Special Administrative Listriet in Kansu
Province, avd on the atrongly salirized diluvial plain
iz front of the mountaine.

2. Effectiveness ir san? fixation arnd suitadble aress
for cultivaiiont A smalil shrub, it bas deep rocts.
Adventitioue rocts mey grov cut >f branckhen buried by
sand if the mcisture condition ie savicfaciory. Althoush
a rrincipal sond fiyation plant, it also grows on gobis.

3. Time of maturity of aceds and pleces where seeds
pay be pathercd: It blocws 4n July :nd hewrs fruit ln Septenbar,

4. Foonomic value: It cun be uvsSed as s feed.

ZXEVIIT. uyricerlis dakurica Ehrenb. tamaricaceae.

1e Lyea of dlgtribution and envirnanents Found arownd
the T ou~tao lake ln tre Fa~ycu~cho-erh League snd at
Chung=-wel iz Nlnghkslia, 1t sdapis 1o river flats and sana
land.,

Je Effeotliveress In sazd fixatlon and suitnole areas

for cultivation: 4 struov, 1t has adventitious rcets when



itarranches are buried by eand. A geod sand fixation
plant, 1t likee water, and grows on river flais.

3, Time of maturity of seeds and places where seeds
nay be gethered: The seeds mature in Auguste-Septembder,
and may be gathered rear Lung~kung Lake at Chung-wel.

4, Fcoonomlc value: A fuel.

KEXZIX. Juaiperus 3ssbiue L., coniferas.

L. Area of distribution aud environment: It is found
on ths seml-stahilized saud lands in the scuth of likhchao
Leagun and corthern Shensl.

2+ ELP20tiveness in sand fixetion and suitablie areas
for cultivation: A shrub, L1ts branches can extead fronm
semi«stablilized ssud land to the drifting sand. It is &
good sand fixaticn prlant Llu Iklhohao lesgue.

%, EBeonemic value: 4 feed for rosts oaly.

X.e Inule salseloides Stenf. coapositae.

io Aresx of distributicn and envircoment: Found in
Irhenan League, Pa-ye;-cho-arh League, Che=li-nu League
and tne Ho-hsi Cnrrider, it 2rows at the base of mobile
cresoant sand dunes, at the lower part of semi~stabllized
gund dunes, and on the lovland betwesn the sand dunes.
Lut at the Che~li~-mu Lesgue, 1t zrowe on the top of sand

dunes.
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2. Effectivencss in sané fixatlon and suitatle areas
for cultivetion: A pereunial herhsl plant, it stands
29=%0 cm high, end zrows in population at the base of
sanc dunes or betwesr sand dunes. It mey be planted
at the base of sand dunes, or between sand dunes ln

area under survaey.

3. Time of maturlty of seeds and places where
seeds may be gathered: The seeds mature in July-Agust,
and may be gathered at Mine=ch'in and San-p'irg=k'ou.

4. Economle value: A feed for camels.

XLI. Oxytropls aciphylls Ldb., legumirocssae.

1. Area of dlstributioan and enviroonment: Found
on rocky landas on the Cho«tzu (Table) Fountain, i the
vest of Ho-lan iouatain, sn& the plain in frost cof
the mountvelu in the west of Chung=~wei, it grows on semie
statilized sand land. |

2. Effectivenes2 in sand lixatlon end sultable sreas
for cultlivation: It grows like & cushlon, and cau gather
the drifting ssud around 1t. 1t may be planted.an arld
diluvial or proluvial sediments, and on :onadnocks.

2. M™ne of raturity of secds 2nd vlaces vhere seeds
mey b geathered: The seedsd woy s gathered at liln-ch'in

and San=pfing-x‘fou.



4, Boonomic value: It ¢can be used es a feed for ocamels.

XLIX. Iris essata L., liliaceae.

1. Area orf distribution and environment: Found ou
meesdow saline 80il Or salline 204l in north Ckina and northe
weet Chiua, 1t forms population during the grazing periocd.

2. Effectiveness in sand fixation and sultable areas
for cultivation: A perennlal herbal plant, it stands
30«50 cm, or sometimes 1l m hignh. With strong roots, it
hag 8 good sand fixation and wind breaking effeot.

3¢ Iime of maturity of seeds and places where seeds
may te gathered: The seeds mature at the end of Auguet,
and may be gatherasd even in September=0otober.

4. Economic value: 4 pour feed., Its tissues cau be
used to make paper, and its roots may be used to make
brushes.

ZLIII. Aohnatherum splendens Ohwi., grumineae.

l. Area of distribution and enviroument: PFound in
Ikhoheo Leawxue, Fa=yen-oho~arh League, and Ho~hsi Corridor,
it grows on the seoond texrrace of the Yellow River, and on
the briwm of lake basius in iarge popuiation, It also
appears in dry river valleys, in the Gitches of low moun=
tains, and iz mountalin vallsy:s.

2+« Effectiveness in sand fixaticn and suitable areas

173

-



for oultivation: A perennisl herbal plant about 1 m high,
41t forms a bill-like bush, ard furnishes proiection to
lake basine

3. TAime of maturlty of seeds and places where sseds
may be gathered: The seeds mature at the end of August,
and may be gathered on the terraces ¢f the Yellow River
from Teng=k'ou of Pa~yene=cho-erh League to San=tao=-kan.

4, Economic value: It may be used as & year round
feed for livestock. It is a particularly importaat feed
in winter and in the drought season.  Its stem may bve
used to make baskets, and all parts adove the ground may
be used tc make paper.

ZLIV. Oxyviropis glabra (Lam.) DO. legumincsaae.

L. Area of distributlion and environment: It is
found on lake shores, in river walleys, or on saline
solis in Ikbichao Leaszue, Fa-yenecho-erh Lesgue and Ho~hsl
Corridor. It Lis mest widely found on the lake shores in
Ikﬁehao League,.

2« Effectiveness in send filyatlorn and sultacle areas
for cultivation: A perennial herb, it can stand high
salinity and high aridity. According to local werdsmen,
it thrives in drought years. It has & good sand fixation

effect on lake rshores. It 1s polsonous to domestlic animals.
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3. Mme of msturity of seed» and pleces where secds
may be gathered: The seeds mature in September=Jototer.

4 Eeorominc velue: A puisonous plante.

K1V, hdmpelovels soonitifollia Bge., vitaceae.

le Ares of dlatridbution and envircrnaents It growa

on sendy lands and 4dxry slopes in Ianar Mongolia, Cheeli-mu

League, and northern Sheusi.

s Hffsctivoness in sand fixatica and suitable areas
for cuitlvetions L herbal shrub, it protects rivers from
the invasion of dvifting eand. It can be used as & sand
fixation plaut c¢r nmcist sand land Am the steppe area.

3, Mme of paturity of zeeds and places where seeds
may be gathered: The sesds rature in July-September, and
ray hte sathered in the Yu=~ilin ares.

XLVie Caryopteris mongelica ige., verbenacese.

1s Aresa of sistribation and environmént: Found in
Shensi, llanse, Hinghsla, aud Inner ongelia, it likes to
grov in river valleys, in the lover parits of valleys
betwesn uoanralng, and og toe terraces of the Yellow
River.

2+ Effezctivensss in seand fivotlon and sultsble

areas for oultivation: 1t may be used as 8 sand fizae-

ticr plant or wmountaln slopees or vallevs where the water

175

PRERTR NSNS W SO Y



condition is satisfactory, and the mobility of sand is low.

3« Boonomic value: Its flower is besutiful, ahd can
be used for decoration.

XLVII. Pangerisa lanata (L.) Bge., labiatae.

l. Area of distribution and environment: Pound at
San=sheng~-kung, and the Table Mountain in Inner Mongollas,
and Yin~ch'uan of Ninghsis, it appears scarcely on sandy
terraces of rivers, on diluvial slopes in front of moun=
talne, and on stabllized ard semi-stabllized sand lands.

2. Effectiveness in sand fixation and suitable areas
for cultivationt A perennial herbal plant, it may be
planted on less mobile sand lands, or betwsen sand dunes
which begin to stabilize.

3. Boonomic value: A feed for livestook.

LVIXX. Oxytropxs.psaymoghaxis. leguminosae.

1. Area of diemributioi ;nd eﬁvironment: It is
found on sand flats along the rivers, or in sendy rlver-~
bads in Ikhokao League in Inner Mongolla, aud northern
Shenal.

2. Effeotiveness in sani fixation and suitable areas
far cultivation: 4n acnual herbal plant, it can grow
on drifting sand where the wind is weak. As o short and
snall plant, 1t has llttle sand fixation effect.
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3¢ Time of maturity of seads and places where seeds
may be gathered. The seeds nmature at the snd of August,
end may be gathered at Ikhohao League in Inner ligangolle,
and asorthern Sheusi.

4. Xoonomic value: A fzed for eninals.

XLIX. Ulmus pumila L., ulmaceae.

1. Area of distribtution and environment: Ons of the
principal woody plants in arid areas, it cam grow on
different kinds of solils. It is often seen in single
plants in the western part of Iuner lMongolia. Wild ulnus
pumila L. usually grows iz ahandoned riverbads.

2. Effectiveness in mand fixatlon and suitadle areas
for cultivaticn: It has a high sadeptability to aridity,
but it regquires better goll thenr the willow. It may Le
used foxr forest belts on the brim ¢f leke basins and along
the. perimeners of osees. It cad grow in almost sny arid
area.

Z. Time of naturity of seeds und placey whers seeds
aay be gathered: The seede asature in kay.

4. Eocenomic value: Itc leaves may be used as a
feed for goat and sheep. The tiaber may he used to nake
certs, and plowa. Tre withered nranches can be used 8s a

fuel; itz teunder letves and frul:s are edible, 20d car he
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used as & feed for pigs. The tismsue of its bark is strong
and resilient, and mey be used to make ropss or fabrica.

L. Armeniaca sibirica Laam., rossoceas.

1. Areé of distrivution and enviroxment: It ig widely
found in stepres lu northeast China, north Chins and ezst
Inner Mongolia. It L& also found »n gravel slopes and
sﬁabllized sand dunes.

2. Rffectivencss in sand fizxatlon and suitable areas
for vultivation: 4 big shrut, 1t can grow on poor =o0il ‘;
in dry slimste. I% cun be used forx wznd'hroakmng Lorests
on steabllized mend lands'ln the Iikhohac league &nd northern
Shaasl.

3« Time of maturity of seeds and prlaces where seedy
nay ba gathered: The seveds mature in June, aand may be
gatiered near Ta~ch'ing Mousntain in Ianer lNougolia.

4, Boonwisio valne: Ite =eed xernel ozn be used for ‘l
malking oil. |

Li+ dmorpha frutlsinosy, leguninosae.

1¢ Aree of distribution and savirarments It 1s cule
iheated Yo rnert™ Shlna. Tearu, and northers Shensi. Ik
the northsast and rnorth Chira. 4t Las heovne & semi-geld
erowing plaab.

2. Dftzctiveness An saud fixetion snd mulinble aress

b
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foxr cultivation: & thriving shrub, 4t may be planted alolg
the banke of rivers and ditches.

3. Time of maturity of seeds and places where ceeds
ray be gathered: The seeds nature in August-September.

4. Boovomlc value: It can be used as & greer manure.

Ite tranches can be used to make baskets. Its leaves sngd

branches can absorb alkaline, and therefore it can be ussd
to transforn alkaline scil. In additdion, its roots have
radicicala baeillus, and hence have & soill improvement
sffect.

LII. Xochls prostrata (L,) Schrad., checopodiaczeae.

l. Avea of disiribution and eaviromment: It grows
on saline cund soll iu Ikhehao League, Pa-yen=cho-erh lea=
gue, grd Fo~hsl Corridor.

2. Elfectiveness 1n éand fixatios and suitable areas
for eultivaticns 4 seni-shrvl with orawling bvranches, it
stands salire. Heuce 1t 2ay be planted on ealinized sandy
seil.

3. Rocuomic value: A gnod feed.

LIIX. Popuius sinleca Lisu et vang, salicaceas.

1. Area of dlstriiutlon and environment: Fouxnd on
the Yellow River alluvial plaln in the N4ughsia Hul

Autonomous Reglon and the lo=hei Corridor in ienss, it
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usually grows on river bauks, by the side of ditches, and
in areas surrounding villages where irrigation facilities
are svailabdle.

2. Sand fixation effect and suitable areas for oculti-
vation: It is & woody tree, and ites trunk oan grow
adventitious roots when it is buried by sand. 4 good
sand fixation plant, it ahould be planted in places where
the underground water level is high and where irrigation
facility As available.

%« Time 0f maturity of seeds and places where gseeds
may be gathered: It is multiplied by asexual reproduction
before the budding time in eaxly spring.

4. Boopomic value: Its twimber may be used for
construction, and makiug furiture.

LI7V. Populus alba ILiun., sslioczceze.

1. Area of distribution and envircnment: Found
in Chiu-ch'uan and Tun~huang area, it adapta to places
where vwater is plentiful.

2. Bffectiveness in sand fixation and sultable areas
for cultivation: 4 big woody tree, it grows fast, and
can stand salinized seil. Its tranches and roots have
& high tillering ability. With good sand fixation effect,
it should be planted along river hanks, by the side of
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ditohes, snd areas surroukding water reservoirs.

3. Time of maturity of seedes and places where seedf
may be gathered: It multiplies by its roots, wbioh oan °¢
gathered st Chdu-ch'uan and the One Thousand Buddba Grof™*
at Tun~-huang.

4, Roouomic values Its timber may be used for oons’
truotion, for making furniture, sad for making wood ribé*

LY. Lycium chinenge Eill., solanaceae.

1. Area of distributior and euviroument: It grows
on the second terrace of the Yellow River covered by s
layer of loose sand, and in *sealing the sand and
raising the grass" arens in the Ho=hsi Corridor where
the scil ir loose and fertile. ‘

2. Effoctiveness in sand fization and suitable arel™
for ocultivations 4 1.5 m high shrud, it may be planted
on salinised wandy soil, or along the baniks ¢f ditches.
Thorn-lese and with big fruits, it is cultivased bty peof™*
at Chung=ning in Ninghsis Province as a madical herbv.

3, Mme of maturity of teeds aud pleoces where ssedf
may be gathereds: Its fruite ripeam at the end 3£ July.

Its seeds may be gathersd at Chung-nisg, or or the mecof™
texryrace ¢f the Yellow R[iwer.
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4, Yoonomis value: A famous mediciusl herb for expert,
its roots ocan be used %o cure tuberculosis, and its fruits
oan be used as a tonio and to -cure women's diseases.

LVI. Thermopsis lanceclata R. Br...losuntnosno.

1. Area of distridbution and environzents: It grows
on low=lying and swvampy saundy laand aﬁd sellalsed soils in
Che-1i-mnu League, Ikhohao League, and Pa-yen-cho-erh League
of Inner Mongolia, Chunge=wei of Ninghsia Province, and the
Ho~hsi Oorridor of Kaneu Province.

2. Rffectiveness in sand fixation and suitable arear
for oultivaticns: It may be saeded in salinized soils in
lacustrine basins.

3. Mme of maturity of sseds and places where seeds
may be zathered: Tho seeds mature in Jugust, and may be
gathered in Ikhchao League and the T'ou-tao lLake in
Pa~yen-cho=~erh lLeague.

4. Economio value: 4 rav material for making gresn
nAnure.

LVII. Karelinis csaplcs Lasa., compositae. _

1. Area ¢of distribution and envircnmoﬁt: Found on
the Ninghsia Flain ahd in the west of Ho-hel Corridor,
it grows on nalinized sand lund.

2. Rffectiveness in sand fixation and suitable areas
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for ocultivationt 4 30-40 om high perennial herbal plant.
Its main Yoot extends horizontally after it reaches about
70=5) om deep from the surface. Adventitious roots are
grown when the main root rasches the underground waer
level. It may be seeded cn slightly salinised sard lands
in Ho-hei Oorridor.

3. Zime of maturity of seede and places where seeds
nay be gathersd: Its seeds mature in August-Septeabder,
and may be gathered at Chin-t'a and the Ho-hsi Corridor.

4. Roonomic values A fuel.

LvIil. Ephudfa Przewalskil Stapf., gnetaceae.

1. Area of distridution and environment: It is
fourd in the gobis at Chine=t's, Tu=-men, and An-ksi i
Kgnsu Province, 2und on the gypsus 4desert soil in the
vioinity of Na<linesu~hai-t'n iu Pa=yen~cho-erh League
of Juner Mongolia. Iteo most sultable environment is
wither gypsum gobl, or gypsun desert.

24 Effectiveness in sand fixation and suitable
areas for ocultivation: 4 emall shrub, it has a strong
resictance ageirst aridity, snd gypsum. On gobis, a
szall mound of mand, about 1 m high, gathers around each
plant of ephedrs Przewalskii Stapf. Hence, it has a
gcod effeot in fixing the drifting saad in gobis.
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3. Time of maturity of seeds and places vhere seeds
mnay be gathersd: The seeds mature in July, und should be
gathered in time.

4. Roonomic value: A medicinal herb, it can be used
to make ephedrine and to ouzre bronohitis.

LIX. Tetrsena mongolica Maxim., 2ygophyllaceae.

1. Area of distribution and environment: Pound only
between the Table Mountain and the Yin Mountain in Ikhohao .
League, it grows on land covered with a thin layer of saund.

2. Effectivensss in sand fization azd suitadle aresas
for oulsivation: It is a 50-60 ca high saall shrub, tut
its branches are strong and woody. It has the effect of
slowing dowvn the velocity of wind, and the movement of
sand. '

3« Time of maturity of seeds and places where seeds
may be gatheredt 1t blooms 1a June and bears frults in .
September, aud its seeds may be gathered in the vicinity
of San-sheng-kung and hetweern the Table Mountain and the
Tin Mountaln. |

4, Boonomic value: A rare plant spscles, 1t should
bo preserved and wall protected. It is aleo & good fuel.

LX. Ponisectum flaccldum Griséd., glamineas.

l. Area of diztribution and enviroament: 4 rerenxial
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plant, it has a high adaptability to aridity sad poor seil.
Its subterranean stems oan grov again even after being
exposed under the sun for several days, if they are

dburied in the earth again.

3. Time of maturity of seeds and places where seeds
may be gathered: Its seeds mature in Septemder.

h, Roonomio valuet i good grasing grass.

LXI. OCalamagrostis epigeios (L.) Roth., gramineae.

1. Area of distridution and ecvironment: It grows
on river flats in Ikhchao lLemgus, Pa=yen-cho-erh League and
the Ho~hsl Corridor, and on arid semi-stabilliced sand
dunes in Che=-li-mu League and Limo=ning. It is a prin-
cipal grass grown oa PAStuTes in demert areas.

2. Effeotiveness in sand fixatlion sad sultabvls areas
for cultivation: 4 1 m tall perensial gramioscus plant
with rhizoma, it has wide and fan~shaped leaves. liore
of this plant should be planted in moist sandy areas in
order to sirengthen 1its sand fixation elfeot.

3. Mme of maturity of meeds and places whers seeds
nmay be gathered: The seeds mature in early Septembder.

4., Boonomio valus: It is not quite liked by live~
stook, but ii NaYy bes used AL a4 raferve rd-a.
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LXII. Aristida adscensionis l., gramineae. |

1. Area of distribution and environaent: It grows
on semi-stebiliszed and stabilized sand dunes, on gobis,
and in 4ry riverbeds in Pa-yen~cho-srh League, Ikhchao
Teague and the Ho=hsi Corridor. BSometimes, it appears
on moblle sead dunes.

2. Bffeoctiveness iu sand rtxction.and suitable areas
for cultivation: It is a 5-15 om tall annual herbal plant,
with stens and leaves growing and expanding from the base.
It thrives in years with more preoipitation, and it mey
be seeded on semi-stabilized sand lamds.

5. Time of maturity of seeds and pleces whers seeds
pay be gathered: The seeds mature in September.

4. Boonomic value: A good feed, animals are often
hurt by the thoras on its fruit.

IXIII. Bassia dasyphylla 0. Ktse., chenopodiacese.

l. Area of distridution and enviromment: Found in
Che=1i-au League, Pa=yen~cho=-erh League and Ikhohso Lesague
0of Inuner Mongolia and the Ho=hsi Corridor, it grows on le-
vel sand lands, and at the lise of 3seui~.tabilized orescent
sand dunes.

2. EZfectlveness la sund fixation and suitable areas

for cultivation: It 48 a small 2=2 oa tall annual necbal
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pleat growing ox dry sand lands. Iz places where humidity
18 higher, 5t may grow to 40-%0 om tadl. It may be planted
batweesi oresosni~shaped sandéd dunes or on semi-~stadiliged
pand dunes 29 & “ranguard® sand fixation plant.

3, MMme of meturity of seeds and places whers maeds
28y he gatzered: It blocms in July, and nmay be gathered
v the diluvial plaine in front of the mountalve in Ho-hal.

4. Becncmic value: 4 feed for anlimala.

LXIV. Salsola collins, ohenspodlacese.

- 1. dres of distributicr and environment: Found in
the Foehed Ocrridoer and Ordcs, it grows orn sand iands, on
gravel slopes, end on &ry oiverbede. It adapte to slightly
seedy base rocke, poudside, and wnstelsazd.

2+ Effectivensss in sand firation and sultable aress
Tor cultdvetiont L%t 32 an annusl herbal plant with strong
adaptabllitys It may ve plected in pepulations of Artemi-
sia spdonica Krasch. for reinforoing their sand fixation
efloct.

Be MAms ol naturity of seeds snd places waere seeds
may b gathered: It Llooms Lropm June to HSeptembar, and
vears frudt aroundd September. Its seeds may be gathered

1n the Ho=hsi Corrlidor.

4o Boonomd o valued: A grass muok liked ty avimals.
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LXV. Potaninis mongolioca Maxium., rosaceas.

1. Ares of distridution snd esvironment: It “, u
predominant plant found in the southern and northern
parts of the Alashan Banner of the Pavyen-oho-erh MO
and on the plains in front of meuntains to the west of
ths Otok Banner of Ixhohao lLeague. BSometimes, it grows
together with Reaumuria soongorios (Pall.) Maxim., and
Salsola pasaerina Bge. ‘ _

2. Bffectiveness in sand fixation and sultable areas
for cultivation: It is a small shrud, 40«50 om high. Its
root 48 30-40 om long. It plays dead in drought yesrs,
and lives agein vhen it meets water. It may be seeded on
dry stabiliszed sand lands.

3. Boonomic value: - A medium quality feed.

1XVI. Oaragans ttbcttoa. losuminono.

1. Area of dhtribuuon and cnvironmnt: It grevwa
on low mounteins and on diluvial plains in front of moun~
teins in the southwestern part of the Ho~lan Mountain 4n
Pa~yen=oho~-srh Leagus,

2. Effectiveness in sand fixation and suitable aress
for oultivationt A cushionwlike  small shrubdb, it can pre-
vent the movement of drifting samd on the ground. It
may be seeded on d.j.luvial plains {1 front of mountains, and
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on pledmont 4rifting sand arems.
3. Time of naturiy of seeds: The seeds mmtars in Juuae.
4. Boonomio vslue: A feed for camels. .
LIVII. Clelatogencs mutics Keng. graminese. ?
1. Area of distribution and environment: An important ?
plant téund in the gobim, plains in front of mouniainm,

st L

and stabilised sand lands in Pea~yen-cho~erh League, it
grows sometimes in swanps, and by the side of small ditches.

2. Bffectiveness in sand fixation and suitable areas
for cultivationt A perennial herbal plant growing in
bushes, 4t has some affect in mand fixatlon. It nay be
seaded on semi-ptabllized sand lands in Pa-yen=cho-erh
League and the Eo=-hsi Joxriidor.

3+« Tine of maturity of seeds and places where seeds
nay be gathered: The seads mature in the first descade of
Septenber, and may be gathered on the plainms in the
xortheirn part Ar Alaghan Banner end on ptedbilized
sand 1land in the southexn part of the banner.

4. Boonomic value: An sxoslisat feed, muck iiked
by sheep and horsen. It 12 regarded as a body bullding
fodder for the horsen.

AVIIL. Stipa glareosa Smirm., Zramineae.

1. Area of adistritutior and environﬁonnz A priveipal
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regotation on gand-stabilized sand lands iz Ordos,
Pa~yen~chy~erh lLeague aud the FHo~hai Corridor, it is
widely found on plaiens 1w front of mountains, on dry
»1verteds, snd on goble,

2« Rffsotivenass in sand fixation and suitatle areas
for oultivation: 4 small 20am tall snnual herdal plant,
it may be seeded 12 raliy seascn for sand fixsktion.

3. Tiwme of maturity of sesds: The seads waturse
at the asrd of August. ‘

4. Roonomic value: 4 first grade feed, it iz much
liked by domestic unimels in spring, sutumn, and summer.
Iz winter, the starved animals may restcrs their staming
if they are put to grage on tastures with this plant.

LXIX. 3tipe gobice Roshev., grazinsas.

1+ Aren of diztriitunticn sné environment: It zrows
en plains in front of mourctadns, 1u gobds, on dry river-
Bede, i on petrified meuniain plor e Iin Paryen~cho-arh
Leazue and Iin tha Ho-hel Cerridor.

¢+ BLfectivenass lu sund fixvetlon ard gultsble ewreas
for sultivation: Same as 9tipa glareoss Smirn.

3. Tima of naturity ol scodir Same as Stipza glsreo-
e SBATN.

4. Rooronmlo value!r Jaume us Stipe zlareosa Saim.



LXX. Aneurolepidium dasystachys (Trin.) Nevski,
graminesas. ‘

1. Area of dlstribution and environment: It iz widely
distributed, but seldom aprears in large quantities.

It 4 often seen on slightly salinized msadow soil,
on mountain slopes, and on gravel layers.

2. Effsctiveness in sand fizetlon and suitalle areas
for cultivation: 4 perennial herbal plant with rhigoma,
it seldom forms a big group, but it has s strong adapta=-
bility, and thrives on slightly =eliaized saady soll.

It nay ve seedod on semi-stabllized saxd lands as a
subsidlary sand fixation plant.

3. Time of naturity of seeds and places where seeds
may b2 gathered: The seedz ripen in August.

4, Rooromic valum: Au exceilent feed with body~
building effect.

LXXI. Agropyron cristatum (L.) Gaerin. gramineae.

1. Area of distritution end caviroenment: iidely
found 4in pepulations of Artémiaia ordegica on the
Ordos plateau, it alsc appears in the valleys of low

rocky mountains in Pa-yen~oho~arh Lasague.
2. Effectivenesa in sand flxation and suitatle areas

for oultlvation: A typloal stoppe plaant, 1t stands aridity,
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oold, and poor moil. It may be seeded as a sand fixation
plant on stabilized eand dumes in Ikhchao League.

3. Mue of BAturlty of seeds snd places where seeds
ney be gathered: ITits seede raturs in July, sand may be
gathered ixn Che~li-mu Leagie and the esstern part of Liao~
nirg Province. V

4, Yooaomioc value: (ne of the excellent feeds, it 4im
cultivated iv north Chizna and the Mongolia People's Re-
publiic.

LYXIX. Agropyron nmongoliocum Keng., gramineas.

1. Arsa of distridution sné environment: Found oz

gand lands of the Ixhohun plateau, it often grows
togather with Artemisia ordosica. It alsc appears in
the vallers ef Pa~yen-cho~erh League.

2. Etfectivensss in sand fixation and suitabls areas
for cultivation: 4 1 m tall pereanial herbal plant, it
gtands weatherirg and aridity, and therefore is an
excellert sand fization Pplzat for semi~stablilized
saud lands.

3. Mure of maturdity of seads: BEnd of August.

4. Boomomio velue: An excellent feed.

LIXITI. Artemisias frigida X11l4, oompomitae.
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L. Area of distribution and envirvnment: It 1s found
in loess pliedmont sreas, on stabilized sand lands on the
Ordos plateau, and on stablilzed sand lands in the Pa~
yen=cho=erh League and the Ho~hsi Gorridor.

2. Effectiveness in sand fixation and suitabdble areas
for cultivetion: A semi-shrub, At has short roots. Kew
plauts ocan easily grow out of adventitious roots on
stabilized sand lands.

3« Time of maturity of seeds: September.

4., Xconomic value: A good fead, it should be cultie-
vated in large quantitieﬁ.

LXXIV. Apocynum venetunm L., Azclepladaceae.

1. Area of distrlbution end environment: Found in
Min=ch'in in the Ho=hsi Corriissr, and Chung-wei in lidng~
hsia Province, it grows on salinized sendy loanm.

2. Effectiveness in sand fixatlon and sultadle areas
for cultivation: It may be planted on stabilized or
geni-stalilized slightly saliaized eand lande, axnd
on the laxe shereg ia the Alashan Banaer.

2. Time of maturdty of s2ads:  Soptember.

4, Teonomic value: IU3 tlssue may be used %o make
fubrics, 2ad its tender lemves muy be used as s substitute

for tan.

oo
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LXIV. Gymnocarpos Prsewalskil Msxim., csryophyllaoceae.

1. Area of distr&bﬁtien and environments It grows
on the Tung=hu Mountain -in Pa-yen-oho-grh League, on the
plains in front of the Pa~yen-wu=la Mountein, and some=-
times on dxy riverbeds. ‘

2. EBffectiveness in sand fixation and suitable arecas
for cultivations 4 50 om tall shrubdb, it has numerous
branches but very small leaves. It may be used as a sand
fixation plant, btut 4t is hard to gather the sesds. Seldow
does 1t foxrm a large patch cn tho ground.

3. Time of maturity of seeds: Xarly Semptember.

i, 2eonomic valuer 4 much liked fcod of oamels.

LYXVI. Populus hopelensis Bu & Ohow, z8lioskceas.

1. Area of distridution and enviroument: It is found
ir amall quantitlies in the dr»y loess pledmont area in
centrul Xansu, 2t Ku=-iaang, Wu-wel, sad Chin-t'a in the
Hee=hsgl Corridcr. It thrives on comparatively thick
layers of sandy loam. Altlough 1t stands aridity, s
cectalin ameunt of water 4s resulred for its growth.

2. Effectiveness la 2and flxatlon and sultable arsas
for cuwitivation: 4 woody tree, it multipiles by tlllering
at the rooi. With good sand fizstion effecta, 1t can be

planted in icess areas covered with ssnd whare the molisture
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condition is satisfaotory.

3. Time of maturity of seeds and places where seeds
may be gathered: It is rasther hard to multiply this
plant by cuttings or ralsing the seeds. In many places, .
tﬁo roots are used for growing new plants.

4, Yoonomic value: Its timber may be used for
construotion and making furpiture.

LYXVII. Thalictrum squarrosun Steph., ranunculaceas.

l. Area of distribution and environment: It grows
on stabllized sand lands in woltq:n lieoaing, Ohe-li-mu i

League, and Ikhchao Leagus.

2. Bffectiveness in sand fixation and suitable areas
for oultivation: 4 50 om tall peremnial herbal plant, it
hap feathery leaves. lIts branoches are bhroken by wiund in
autumn, and hence it has l1little sffect in sand fixation.

3. Mme of maturity of seeds: JAugust.

4. Roomomio value: A favorite £ood of camels.

LXXVIII. Echinops smelinl Tarecz., compositae.

l. Area of distribution andé environaent: Found in
Pa«yan=cho-=erh Leazue, lkhchao Leagus®, and the Bo=hsi
Corridor, it 19 scattered rlong the perimeters of
arifting eand or on semi-ztabllized sand lands.

2. Effectivenens in sand fizxation and suitadle areas
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for cultivationt 4 30~30 om tall annusl herbdal plant, 1t
stands straight, and has thorus around its leaves. Since
it covers only 2 small area oi the sandy land, 1t has
little signifiocance in sand fixatlon.

3. Time of meturity of seeds: Septemver.

4, Boonowic value: Its iuflorescence my be used as
& fead.

LXZIX. Scorzomera divaricata Turez., compositae.

1. Ares of distribution and environment: Pound in
Pa~yen-cho-erh League, Ikhchao Leagzue, and the Eo-hsi
Corridar, 4t 1likes to grow by the side of dry riverbeds,
on the sandy losme in shallow swvamps, axd occaslonally on
slightly salinized sand lLande.

2. Effectiveness in sand flxation nnd suitadble areas
for cultivation: A 15«30 ci tall perencial herbal rlant,
i1t Vranches off froxm 1ts basal parte, and forma a seml-
spherical bush, but 4t has 1liile significexce ilu sand
flxation.

3. Time of maturiily of secds: End of July.

4, Toonomic value: & feed.

LIXY. Stellsrdla gypsophiloldes Penzl., caryophyllacsas.

1. Area ol distributlon and eovironment: It grows cn

stebilized sand dunes ir IXhechno Ieague asd Pa-yene-che=erh
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League.

2. Effectivenens in sand fixation and suitable areas
for cultivations A 50 om tall perennial herbd, it has
& big root system, and has mapy branches. The whole
plant takes the shape of a ball. In August-September, its
dry branchegz are blown away by wind. Heunce, it 18 not a
good sand fizatlon plant.

2, Time of maturity of reeds: JAugust.

4, Economio value: Not liked by animals even in winter.
When it 1s dried, it 1s reluctantly eaten by camels. Ite
reot ocan be used as a medicine.

IXXLI. Peucedsrun rigidum Bge., uzbelliferae.

1. krea of dtstribution and environment: It is
widely found on river alluvial sediments in the FPa<yen=choe
erh League, on tlg lattice-shaped sand dunes, and on mobile
sand dunes in ths Teng-ko=li desart.

2. Effectiveness in sand fixation and sultable areas
for cultivation: A 30-50 ox tall perennial herd, its
parts above the ground witler after the ripening cof the
gseeds, and are then ocarried away br wind. Hence, it is
ineignificant as a sand fixing plent.

X, Time of maturity of zeeds: Tmd of August.

4. Economic value: A favorite food of camels.
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LAXXTY . Wolopeton é.uchnciies N9 ey Cleno

1. Area of distrivution and environment:
tlie west of Chin~-h'a. Lt grows va Liat gyrsun
desert soil, or op sand land with gravel. It
in dltehes with runuing watar.

s wmall and shzri, about 1O om tall.

2, nffeciiveness in zand fixsticn end sul
for enltivation: An agnual plant, 3t etands a

-~

155 Looches and leaves are saell.  Insigrifleant as
gend flxing plavt.

7, VTire of raturity of reeds: [t bleooms at the end of
Julye

d. reooromlo valusy Lt van be used ac 3 feed in

winter und early spriug.

"y

I L AN

In dry srvirou:

podlaceasa.
Found in
Sra8y LIYOWR
thrives

sents, it

talble areas

ridtty, but

rigelliastrus Sge., 2yzophyllaceaa.
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for oultivation: A perennisl herd, it léandc 15=20 cm
tall, and bas a strong tillerimg ability at the roots.
It oan stand aridity, but it has little sand fixationr
effeot after the withering of its branches and leaves.

3, Time of maturity of seedst It blooms in the {
middle of Jume, and btesrs frult 4in July=-August. |

4. Booromic value: It can be used as & feed and a i

green manure.
LIXXIV. Oynanchum pubescens Ege. asolepiadaceae.
1. Area of distribution and environment: It is found

S i b i s

in large quantities in "sealing the sand and raising the
grass" areas at Min=ch'in and Anhsi in the Ho=hsi Corridor.
In the Teng~ko-11i desert, it often 5iown on the ground
betwean sand dunes on which Nitraria schoberl growus.

2, Effectiveness in sand fixation and sujtable areas
for ocultivation: A peremnial crawling herbd, it grows
fast, and covers a large area of sand in a short tinme.
After 1t withers, it has no significance in sand fixation.

3« Time of maturity of seeds: August.

4. EBoonomic valuet Not liked by animals.

LXXXV. Swainsonia salsa Taubdb., leguminosae.

l. Area of distribution and environment: ZFound in
the Ho-hsi Oorridor, Ninghsia, Ikhohao League and
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Pa-yen-choesrh Lesgus, 1% is soattersd on the salinised
sand lands elong rivers and around the lake hasins.

2. EFffectiveness in sand fixation and suitabdle areas
for cultivstiont 4 perennial herd, it has fine and weak
branches and small leaves, and is, therefore, insignificant
as & sand fixatiox plant.

3. Tne of maturity of seeds: August~Septembder.

4., Boeonomio value: Disliked by domestic animals, it
ocad be used to make gres: manure. |

LXIXVI. Dasiphora parvifolia Jas, rosaceas.

1. ATes of distridution and environment: It appears
in mpall patches on gravel dunes or on stabilized sand
lands in the ;nlleya between the Yin Mountaln and the Table
Mountain.

2., BEffectiveness in sand fixation and suitabtle areas
for oultivation: A small shrud standing about 25 om tall,
4t has numerous branches, aund can stand aridity, but it ocan
grow only on stabilized sand lends. It is 1ﬁlisnirionnt
a8 & sand fixation plant.

3. Roonomic valuet Its tender dranches can be used
&3 a feed for sheep. 4 poor feed.

IXXXVII. Oaragana stencphylla Pojark, leguminosas.

1. Ares of distribution and environment: JFeund in

198



Ohung=wel of Ninghsia, on the esztsrn snd western slopes

of the Ho-~lan Mourtain in Inner Mongolia, and in the Alashan
Bannsr of Paeyren-cho~erh Laague, 1t grows on mountaln slcpes,
diluvial plains in front of mountaines, and on the alluvial
terracea of the Yellow River.

2. Effectiveness in sand fixation and suitable areas
for cultivationt: A snall shrub, it osn grow on diluviel
deposits in front of mountains, on stabilized sand lands,
and on monadnooks covered by drifting sand. However, it
1s too emall to bhave any significance a® a sand fixation
Plant.

3. Time of maturity of seeds: Tuly

4, Eocnomio value: A feed for oanels.

LXXXVIII. Lespedsza dahuriocs Sohind., leguminossae.

» Area of distribution =znd environment: Found in
Ikhchao League of Inner Mongnlia, Shensi, Kensu, and Ninge
hela, 1t grovws on semi-stabilized and stabllized ssnd
lands.

2. Bffectiveness in sand fixation and sultable areas
for cultivation: 4 short shrud with strong sdaptabllivy,
4% may be¢ seecded on seml-stabllized and stabllized sand
lands.

3. Time of maturity of seeds axud placees where seeds
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pay be gathared: Ths seeds may he gathered in the various
baaners of Ikhchac League.

4. Xoonomiec value: An excellent feed.

IFXXIX. ALliwe mougolioum Bze. lilisoene.

1. Area of dintribution and environment: Found 1n
ikkohgs Lesgue, Fa~yen-cho~erh League, and tke o~hgl
Qorxidor, it growe iu desert stepps area, sad in slightly
sandy soil, or scil covered by sand. It usually grows
together with Plpatanthus wongalious Hlx;n., Zygoepayllus,
xenshexylon Mazly, and srtemisia sphaeroosphels Erasch.

2. Pffectiveness in sand fixstion and suitable areas
Zor cultivaticns 4 L0=20 em tsll perennisl Lerd, it can
gvond ertrems aridity. It mey be planted ou gsepi~stabli~
11294 and stacilined 2and Cunes as a esand flxation piant.

3o Time of maturity cf ceeds and places where seeds
mey e gathersd: It bloomie le July end Augumt, sud beera
frult 1o dugust-~Septenier, tut the plant withers vexy
fant An antann.

4, Bocaoado walue: A goud feed.

X0, Tourvefotls xidirios, berfaginacare.

L Ares of Aistrihailon aud esvivenment: Found iAw Che-
La=isu Laggue, Ikbohoo Lewagu,, Ph-yaa~obo-erh Lesgis, znd
HoehoisCorridor, 1t grows on salinited lowland batween
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sand dunes, or on level senmi-stabilised sand lands.

2. Effectivensss in sand fizxsation and suitadle areas
for oultivation: A perennisl herd with rhigoma, it mul-
tiplies through the tillering of roots. BSeeds are also
uged for the ralsing of new plants. It may be plantad
on ssliniged semi-stabilized sand dunes, or on lowleuds
between pand dunes.

3. Time of maturity of seeds and places where seeds
nay be gathered: The seeds mature at the end of August.

4. Beouomic valua: A feed for aniﬁaln.

XCI. Convolvulus frutiocosus Pall., coavolvulacseae.

1. Area of distribution aund enviromment: It is found
principally between the Yin Mountaln and the Teble Moun-
tain in ths Pa=yen=~cho-erh League, and between the Ta=pue
121 salt lalke and the Ya~pulal ‘ountain, but seldom
sesn in the Ho=hei Corridor. It usually grows on sandy
or gravel soll.

2. Effsctivencss in eand fixatlon snd suitable areas
for cultivation: A 40-50 oﬁ tall thoruwy shrub, it looks
like & cushion in shape, and can siuw down the veloolty

of wind and sand,

3. Time of naturity and pleces whare sseds may be

gathered: The seeds may tz gathered in the Fa-yen-sho-erh
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Lesgue between the Yin Mountain apd the Teble Mountain.

XCII. Kelidium foliatum (Pall.) Mong., chenopodiacese.

l. dres of Jirtribution end envirorment: Pound in the
Pa~yen~cho~erp League and the Ro~hsl Corridor, it grows
on loome saline esil, onm slightly salinized sand land, and
on salinized Lowland betwesn the sand durss. Thers ars
twoe more sub-specles growing on the side of lakes, namely,
X. graclle Fouzl, snd K. caspicum. Thelr sand fixation
effect 18 about the sane as K. follatum, but can stand
Balinity even better.

2. Effectiveness in sarnd fixation and suitable areas
for cultivation: A semi-shrub, it stands 20-50 cm tall,
and forms bushes. Ite lesaves are juicy. In the outer
perimeter of drifting sand in the Ho-hsi Corridor amd the
LAlashan Banner, it may be planted as a sand fixation plant.

3. Tme of maturity of eseds and places wheras seeds
may be zathered: The sseds mature in Auguat-September,
and may be gathered at Chin-t'a and Mia-ch'in.

4, Eoonomic value: Its seeds are edible, and the
plant iself may be used &s a feed for camels in wiater
and spring.

ICIIX. Clematls fruivicoss Turcz., ranunsculaceae.

1. Area of distributior and savironmert: Found in the
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gobie, and on lov mountains in tre Pa=ysn-choeerh Leagus,
1t grows along the water 3itchea, and on ary riverbdeds.

2. Bffectiveress in saad fixation and sultadle areas
for cultivation: 4 0.5 m tall shrud, 1%t stands aridity and
nay be used ag & sand £ixation plant. But its seeds are
hard te gather. nor can thi: plant grow into big patchés.

3. Time of maturity of mseeds: August.

4, Boonomic value: A fesd for camels.

LCI¥. Buddleia alzernifolia, loganiaceae.

1. Ares of dtstribution end envircmments Fouud on
slluvial sediments in Shersl and Kansu, it grows well on
the Yellow Rlver terrace at Chung-wel in Ninghsisa.

2. Bffectiveness in saud fixation and suitable areas
for oultivation: 4 1 n woody plani, 1% standy either erect
nr alanted. Yt has the effect of protecting the banks

of the Yellow River.

%« Beonomle value: Its flewer & beautiful mnd fragrant,

and can be uvsed Loxr decoration.

X0V, Lslerothamuis centrali-asiaticus Novopokr.,
aomposives.

1. Aren of distriiution arxd eavircument: PFound in the
Ixcohso Lesgae, the Pa~yen~clo-srii Lesgus and the Ho~hel

Sorridsy, it likes 10 zrow on gravel-sandy alluvial soll,
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on gravel layer, or on gravel saad land.

2. Ptraotiveness in sand fixation and siltible aress
for cultivation: 4 50=-60 on high semli-shrud, it hss nu=~
merotie branches, and can stand aridity; Ites leaves aTe
bailry and grey in color. It mey be peoda& en alluvial
gendy iapd.

%, Time of maturity of seeds and places wnere saeds
nay be gathered: The seedr viper in Auguast-September. and
may be gethersad on dry gravel-saudy riverbeds, aud in the
gebis An the Ho=hsi Corridor.

4, Boonamic value: A good feed for osurels, but not
for cattlie aund horses.

J2VI. Salsolse paatering Bgs., cheacpodiaceas.

1. Area of distribution and eaviroumment: Found in
gridos avd tha Alashen laoper, 1t likes to grow ¢n loanm
coverad with ¢ thin laysr af sand. On soils covered by
& thick layer of sand or a large guantiiy ¢f broker rooks,
1% L8 replszed by Hololachne scongarica.

2+  Effectiveaness 1z nmand flration and esultatle mreas
for cultivation: A4 20-32 om tall ewrall semi-shrub, its
root agstem gows QoWn 1O the scil to & depth of 30-40 cm.
Tts basal partd can stop 4 omall smount of mand. With

a8 low resisbance sgalinat aridity, 1t wsay be seeded on
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diluvial plaing iz front of mouatains in eastern Ho=hsi,
the Alashan Bgnner und the Ordos.

2o Tme cf nmaturity of seeds and places whers seeds
uay be gathered: It dlooms at the end of June, and bears
frudt in August=-September, and its seeds xay be gathered
on the plaine in front of the kKan Mountain in the vioinitj
of Chia~ku«iusn.

4. Recnomic %alue: A feed.

JICVII. Amygdaluas mongollica lMaxim, rosacese,

le Area of distritution and envirornwment: It Lo widely
fourd on rocky mountains and plelaonts, 4in velleys and
dry riverbtedes in the Pa-ysn~cho~erh Lespue.

2. Bffectiveness in sand fixatlon and suitable areas
for cultivatian: 4 I1-2 m tall woody plant, 17 spreads out
ilke & enshion on the grouwad. With dense hut thomny
bravches and leaves, Lt can ztard aridlty and pcor scil.
It may be seeded in tre slluviel ditches o velleys An the
Ikhchoo League, the Fage-ren~-cho=-20h League and the Roe=hai
Corzlder.

3e Time of maturity of seede and pleoss wiare meeds
nay e gathered: The fruits ripen ia late July, and the
s¢0de may be gathered {n the vicinity of Ta~chiing Mounw

tatn ju Tener Liongolia.



4. Beonomic wvalue: Its kernels may bpe used to extract
oll.

IOVIII. Aayedalue pedunculata Pall., rosaceane.

ls Area of distrilbution and euvironment: It grows
on the brim of vandy land , or sandy steyvras, snd on
vocky slopes in the Ikthehao League.

2e Effectivensss An sand {ixation and sultadble areas
for cultivation: 4 2«3 m tall shruon, it stands aridity,
and may he sseded on comparstively stable sand lands in
the Ikhcheo League, or op 2rid and hard sasndy ridges.
3. Plpe of maturity of sseds and places where scesds
nay be gathered: The =meeds rature in August, and may
he gathered in the vicinity of Yin«keng=gha-wo.

4o RBeonenmle velue: Its Zseds may be uged Lor exiracti-
ing oil.

A31Xe Witraria sphraerocaspa ‘axim. zygovlhyllaceae.

l. Aree of dletribution ard environment: A Iypicsl
desert siant, 1t 1z found in the Ho=hal Corxidor.
It ig found varticulariy in large guartitiea in gynsun
aobds Lp the northwest of Yung=chang, Ya-pu=lai, and Chiue
eh'uabe It uged to gxow o gravel or gypswi gobls, cn
the wrim of dvy priverbeds, sni on the cravel flluvial

plains in front of meuntains.
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2. Effectiverese in sand fixatlon and suitable areas
for oultivation: A 30-50 cm tall smell shrub, it osn stand
high salinity, and slow down the movement of wind and sand
in the gobls. Its branches are bent like arcs. Nowever,
1ts sand fixation effect 18 far from that of Nitraria
shoberd, and Nitraria tangutorum. It can acoumulate sand
to form & small mound of about 50 em high.

3. Time of naturity of eseeds and places where seeds
may be gathered: It blooms in Septembar, and its ceeds
nature st the end of June or early July. The sseds nay
be gathered at the Yungwchang--Ya=pu-lal area, and at
Tun=hveng. _

C. Astragalus melilotolides Palli., leguminosae.

l. Area of distribution and euvironment: Found in
¥anchuria, northwest China, and nerth China, il grows
on the alluvial plaips of the Yellow River, and on slightly
salinlzed sandy laend.

2. Effsctiveness in sand fixetlon and sultable sreas
for cultivation: It may be.pianted near the driftiug send
area or farmlands where the moisture condition is satie-
factory.

2. Time of maturity of seeds and places where seeds

nay be gathersd: The seeds mature in August-September.
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4« Boonomic value: It can be used ags & feed, and
to maks green manure.

CI. Irieg tenuifolia Pall. iridacose.

1. drea of distribution and eavirosment:  Found in
ths Ikhechao League and the Pa=yen-cho-srh League, it
grows on sandy soil, and often appears on sand duxes.

2. BMfeotiveness in sand fixation and sultable aTeas

for oultivation: 4 herbal plant, 1t looks lilke gramineous

plants in appearance, with linear leaves and roots.

It stands tramping by the animale. Since it covers only
a small area of sand, its sand fization effect is insige
aifiecant.

3. Mme of maturity of seeds and places where meeds
may be gathered: JIts seeds mature in June.

4, Economio valuet JItis leaves may be used to make
rores.

CIi. Asparegus gobious K. Lvan., liliacease.

1. Area of distoibution and environment: It 1s
found on the stabilized =and dunes, on rocky mountains,
ené on gobhis in ike Paeyen-cho-erh Leagus, and in the
ea3tern part of the Ho-nel Corridor. A4lthough it is
distributed 1n a wide ares, it appears only in a single
plant.



2., Effectlveness in sand foatimn‘and sus table areas
for cultivation: A 25«30 om tall peremnnial herbd, it has
1ittle sand fixatlon effect, beceause 1is Lranches and
leaves are wesk, and fall when they are wlthered.

2. Time of maturlty of soeds &xd places where seeds
may be gathered: The seeds mature in Septembder.

&, FBoonmemle wvazlue: Doubtful as a feed for animals.

SI1X. Cypogleesum divarioatum, bvorraglnacesne.

1. Area ¢f Aisiributicn and eaviroument: It 1o

distributed on the stabilized sand duuss in the Ikhchso
T.eague.
2. Bffectivenesns in smad fixatlon and suiiable sreas

for cultivation: 4 perssuial harbal plant, 1t stands
80 cia tall, with lexves ag wide w8 thet of spinash. Its
vuds cowe oub early in spring, and withers ia swoamer.
Then its branches are blown sway by the wind. Hence its
sacd fixatlon sffect 1s insignificant.

3. Time of maturity of seeds: June.

. Economic value: ot 8 veolualle feed for animals.

CIVe.e (lelstogenas squarrcar Iong. graminese.

1. Azes of distribution snd ervironment: It is
found -n stabilized snd gemi-siablilized sand lands in the

varioua lesgues of eastern Inner Mongollas, Liaoning

209



Province, and the Ikhohao League. It usually grows together
with Artesisis ordosios. | h

2. Effectivensss in send fixatioz and suitable areas
for cultivation: 4 10«20 om tall Dereanial herdal pluht.
1t stands arldity, btut canxot stand salinity. After it
withers, its staeus are bdroken and then ocarried away by
wind. Henoe, 1t has little effect in sand fixation. |

3. M™Mame of maturity of seeds: September

4. Foonomioc valus: A good hody=building fodder for
horses.

OV. Artemisia anethirfolia Keb. ocompositas.

1. Ares 93 distribution and environment: Very widely
algtributed in the desert steppe area in the Pa~yen-oho=erh
League and the Bo-hei Corridor, it is almso found by the
sldes of ditches and roads. .

2. Effectivenass in wand flnglon and suitadle arsas
for cultivaticn: 4 bdlenrnial plant, it is often seen in
large areas in desert steppe arass covered by a thin layer
of ssnd. During ths years when the precipitation is
sonros, it is very amsll aund shors, dut during the years
when the precipitation is plentiful, it grows fast. It
has an effeot in stoppiag the movement of drifting sand.

3. Time of aaturdty of nseeds: Septamber.
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&, Zoonomivc vslue: It oan be ueed as a reserve for
aaimals during the winter.

OVI. Medliocago sativa L. leguminosae.

1. Ares of diatribution and cuvironment: Oultivated
in Manchuria, northwest (Ohina and north China, 1t grows
well orn sandy soll.

2. Effectiveness in sand fixatiou and sultable areas
for oultivation: An excellent perennisl grazing grass, 1t
can prevent the movement of sand. It may be planted in
loam, sandy eoil, and silightly acidic elkaline soil.

« Time of maturity of seeads and places where the
sesds may be gathered: The eseds mature in July, and
mey be gathered when three~fourths ¢f the pods are ripe.

4. Eoonouioc value: A top grade green fodder, 1t can
also be used ¢ make green magure.

OVii. Pappophorum bLoreale Grimseb., gramineae.

1. Area of distribution and environment: Although
1t 18 wiéely dimtriduted or sandy lLands, gravel lands, and
gobls, it covers & saall area in cue place. It often
nppéare in poyualation of Artemlsle crdosica, in awanmps,
oxr in alluvial ditches.

2. Effeotivences in sand fizatlon and suitabls areas

for oultivation: An aprroximately 5-20 om high anausl
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herbal plant, its affsotiveness in send fixation io the
asme 8o that of Mu~wel-ts'so.

Js Tome of waturity of sgeds and places vhere seedn
may be gathered: The ssedr maturs in Septemder.

4, Boonomioc value: A bmdy-builaiig fodder, 4t has
g high nutritive walune whgn_the ORT'YQODEAE ars rips.

GYIII. Tragus rassmosus ILesf., grasinses.

l. Area of distribution aud eﬁvirunment: it is found
in the ditahes of gobis, on the plains in front of
meuntaing, in intermontane wvellays, sud on sand lands
in the Ixhchas lesgue, Pa~yan-cho~srh Lesgu¢ and the
Fo-kal Corridor.

2. Bffectivezcesa in sand fixation and suiiadle areaz
for oultivation: A smsll anunaal herbal plant, 1t stande
lens than 10 om highes Yis eand fixation effect i3 the
Baxe as that of Papporhorum voreale Uriseb.

%, M™Mps of maturity of sasds: Augush.

4, Zeonomdo valuss A good faed for sbeep.

OTX. Chloxis §1rgata Srartz., gradiness.

1. Araa of &lssrivation and swvironment: It growe
ca dry wiver ditches end wenthered ditches in Ho~hsi
and the Pe-yeun-cho-erk lengue. t grows iv. patshas on

the send dunez iu Ikkochao League.
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2. Effectivensss in sund firatiion snd sulteble arems
for cuwltivation: An annual herbal plent, it stands 10«40
cm high. It grows fast in places where rain water converges,
or during years when rsinfall is plentiful. Xt can be
sesded during the rsiny season, buti it cannot be used as
a principal sand fixation plant.

3. Time of maturity of sesds: Farly September.

4. Boonomic value: 4 feed of medium value.

CX. Artemisia capillaries Tb. compositae.

1. Area of distribution and enviromment: It is dis-
tributed in Inner Kongollis, Kansu, and Ninghsia. Consti-
tuting ths principal population in the loess area, it
12 aleso found in large quantities on desert steppes. In
addition, it is & kind of weed on farmlsnds.

2. Bffectiveness ln sand fixation and suliable areas
for cultivation: It 1s found in larger quantities on
degexrt elseppes covered with & thin layer of sand. Al~-
though 1t bas some effect uper the movement of sand, it
i3 not & prinecipal saud fixation plant.

3. Time of maturity of scecr; September

4, Reonomic value: It is sald that At can be used
&2 a medicine %o cure disneicrrhia,

0XI. Calliigonum onput-m:dugae, polyzgoracsas.

2Ll
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1. Area of distribution and environment: Distributed i
in the Central Asia drifting sand area of the Soviet Union,
1t 1g most widely found on the Hasak crescent drifting
gand.

2. Effectiveness in sand fixation and suitable areas
for cultivation: A big aad tall shrub, it growe fast with
a well developed root system. But the aseeds nust be
preserved a long time before they can germinate. Seadlings
of this plant are being nursed in Chung-wei, srnd the . '
prospect of introducing this plant to the deserts in
northwest China 1s good.

3+ Time of maturity of seeds: Ita seeds mature
in central Asia during May=June.

4, Ecopomio value: It is very effective in sand
fixatlon.

CXII. Calligonum arborescens, polygonacesse.
1. Area of distributior and environmert: Distrituted .
in Soviet centiral Asia, 1t 12z more widely found ox the
big creecent shaped saund dunes in Hasskstan.

2. Effectiveness in sand fization and suitable areas
for cultivation: A big snd tall shrub, it can survive
under the pressure of ssod. With & well devaioped root

syatem, 4t grows fast. But the seeds must be preserved a
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long time before they oen gerxinateSeedlings of this plant
are being nursed in Chungewel, and the prospect of introe
duoing this plant %o the deserts in northwestern Chins
is very good. '

3. Time of maturiiy of seeds: May~June in ogntrtl
Asis.

4, Rocmomic value: Very effective in sand fixation.
CXIII. Salsola Richteri, chenopodisceas. - |
1. Area of distribution and enviromment: It is found !
on semi~stabilised sand land ir Soviet centrsl Aela. !
2, Effectivenssy ip sand fixation and sultable areas
for cultivation: A shrud with roots as deep as 8-10 m,
it 1a being aursed at Chung-vei. The prospecst cf
tranaplanting to China's northwest is very good.
3« Time of maturity of seeds: September-0October
in central Asis.
0XIV. Salsola palstiokiensa, chenopodiaceas.
l. irea of distribution and savirorment: It is
found on exposed loose gandy lanéds in Soviet central
Asla.
2. Bffeotiveness ln sand fixetlon and suitable arees
for cultivetion: A sbrub with well daveloped root sys-

tems, it atands the preaéure ¢f sand and weathering. 1Its
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seeds are easy to obtain, but their germination ability

is very eansily lost. It is an intermediate plant iz the
process of evolution of the plants in the deserts. fThe
seellings of this plant are being nurssd at Chung-wei, and
tre prospect of introducing this plant to the deserts Axn
northwessern China is good.

3. Tims of maturity of meeds: September-Getober in
central AQia.

JXV. Haloxylon persgiocum Bge. chenopodiaceae. .
' l. Ares of distiribution and environmenti: Found in
the “u-ku=man emert in Soviet cantral Asia, it oan grow
on 30«40 m higk sand dunes.

2. Iffectiveness 1n send fixation and sultatle aress
for ocultivation: A shrub without leaves, 1ts photosynthesis
i1s done by its small green branches. With strong branching
power, 1t has a well developed roct system. Capable of
standing the pressure of sznd and asolian eroalon, .
it 18 & typiocal plant growlng in drifting sanda. The
sesdlings of thisplent are being nursed at Chung-wel,
and the prospect of transplﬁnting to Ohina's northwest is
gooda

. TAme of waturity of seeds: Ootober=lNoveamter in

central Asia.

216



e i

4. EBconomio value: A gocd feed for animals and a good
fuel.

CXVI. laloxylon aphyllum Iljin., chenopodiaceae.

l. Area of distribution and environment: It grows om
tlayey aoil in the central Asla desert area of the Soviset
Trdon.

2. Effectlveness In sand fixstion and suitable areas
for cultivation: A sbrub, without leaves, the photosyn~
thesis 18 done by its small green branchss. With & well
develoyed root system, Lt can stand aridity and salinity,
and adapts to sandy land 4in swamps. The seedlings rursed
in Chung-wsl are growing well.

3. Econmomic value: A good feed for aninals and &

good fuel.

N
~
~



[Availabie photos not suitable for reprodustion)

Fig.
Fig.
Fig.

[s18¥ 1 FE O wiv-—-

O LD~

Calligonum mongoelicum Turesz on Sand Dunes

Haloxylon Ammodendron (X.A.M.) Bge. (Chenopodiaceas)
Zygophyllum Xanthoxylon Mad., (Zyzophyliaceae) Thrives
on Sand Lend

Piptanthus Mongolions Maxhiz, (Leguminosas) == The only
Ivergreen in Dasert

Seeds of Nitraria Tangutorum Bobr. (Zygophyllaceae)
Phrognites Comunis Trin, (Oraminese) . A Feed for
Domestie Arimals

Aposyrium Handersonii Woodson (Apooynaceas) e An Indise
trial Orov

Irie Ensata L. (Liliscsae) Fhoto Taken in Tengukoeli
Desert .

Ephedra Predra Przewalsili Stapf, (Cnetadszs) we

A tadiedinel Herb Grean on Desert Soil

10 Xalidium Foliatum (Pall,) Mog. (Chenopodisceae)
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Aehwatherim aplendsne  SA
AgriopAylivm gremarium 53
Apropyron cristatum 63
A, mongeliom 61

Alhagf preudoclhags b7
Allism momgolienm o
Ampolopeie mconitifolia &0
Amnorgha fruficosa 80
Amypdalus mongolica &8
A. peduncnlata 63
Ansurolegidium dasyatachys
Avoeyunm Handersonit 56
A, vemetun 84

Avistids adacenaionis 82
Armeniaon sidrica 50
Aviemisio ansthifolia 70
A, eapillavia 7t

A frintza &

A, lalodendron 49

A, ordosica 40

A, raisnlvides B0

A, sphasrocephala 19
Aspareguo pobieus (> N

AdtevolManenats comtrali- asiatiens

Astragalus molilotolder &
Atraplamic [rutescens 54
A, pungene B4

Eoasls dacwyphullsa 82
Buddlsia alterwifolls 63
Calamagroniie apigeice @3
Calligonum coput-mednsas
C. arboresesns 74

C. mongolicum o

Cemgana micvophylla var. tomentora

C. stenophylla 65

C. titatica 0%

Larpoptorin sumgelica &
Chluriy wirpata 7!
Claistogenes mutica 63

C. sguavroea W

Clomatis fraticosa Ny
Connoloxius jruiscosus 27

Corisparmu patslliforme 63

Cymanchim ¢ Bascens €6

Cywoglossums divaricatiis 69

Daniphora pervifolia 48
Eobinops Cwaling 83
Elsscgnnx angustifolia 5]
Ephsdra FPraoewwiskit Gt
Fluratia ceratoidse 87
Glyeperdize wralensis 58

. tnfiata, 5

Gumnocarpes Preswalskis  8)
Hlalazylon amraodeniron 31
K. azhyliuw 72

- H. pevsicum ”

Hedpsarum smomgolicum 5l
M, wevperinm B0

n

(Names of Flanis in Latin, in slphadetic ‘crder]

Hiopophae rhammoides 88
liningeton arachnoider 68
Hololackne soomparica 87

Iris casata 58

1. tenuifolia 69

‘Inula salsoleldes 58

Juniperus sabina 57
Kal{dtum pollatums @7
Karelinia cospion - 61
Kochia prostrota 60
Lespedeza dahurien 67
Lyctum ohimentse 3D
Medizego sativa 70
Myricaria dakurica &7
Nitraris Rodorowskii 63

N. oilbirica 53
N. tangutorxm 08
N. sphaerocarpa 09

Oxytropis aviphylla 58

0. gladbra 88

" 0. prommocksris 59

Ponsoria lanata 9
Pappephorsam boreale k("
Pogannm wigellostrum 08
Ponivetasn flaccidum 88
Foucsdanam rigidum @8
Phragmites commnnis 64
Piptanthue mongolicus U2
Populus albs

P. diversifolia 05

P, A 64

P. Simenit 58

P, sinien ]

Potamaia mongolica 82
Paorsmochioo villsss 59
Pugionsum eorantyum 358
Pycnosteima latevifiorum 06

Sclia cheilophtla 54

8. Havida 41

Salsols eolling 43,

8. paletyidana 71

8. pozscvice 42

5. Rickteri 11

Seorsomeva divsricats 03

Sophora alopecuroides  Bo

Stelpnolapis centiflora 64

Stallaria gypsophiloidss U3

Stiaa plareoza 43

&, gobica &3

Suainserio salsa L
Tamaris ramosissinme 51
Tatraens mongolica 61
Thalistrum gquarrorem BB
Trermopsis luncaolata ¢l
Tournefotia atbirica &7
Tragus racericous 7
fimus pumila 89
Zygophyllum ranthorylon 53



EXPERIENOE OF FORESTATION £Y THE MASSES
FOR SAND PIXATION AT TENG-X'OU HSIEN,
ALASHAN BANNER, AND HO=HSI CCRRIDOR

In 1958 the desert survey team cf Academia Sinica
made a survey in the Inuer longoila Autonomous Reglon end
the Ho-hsi Corridor in Kansu Provinces The zrea under
gurvey included Teng=k'ou lslen v?f the Pa=ysz-cho-erh
League in the Imner longolia Autcnomous Reglon, the Alashaa
Bapner, Churge=wel of the Nirnghsia Hui Autouomous Region,
and Mine-ch'in, Chin-t’a, Change~i, Xeo-t'al and Tuan~huaag
Hslen of Kansu Province. These hsien and banners are
more or less under the threst of sand.

Teng=k'ou Hazlen it located at a 100 km=long gap Le-
tween the lang Mountain aund ithe Ho-ian louatalu. The
drifting =sand fros the Alashan nlateau moves eagtward
through the gap, snd Teng~k'ou Hsien bears the brunt.
Undexr ihe strong porthwesterly wiud, the sand buries
farms =nd pastures, aad leaves Teng~k'ou Hsiern only a
aerrew sStrip of land 5 ka wide and 208 ki long free from
gand. At the back of the hslen is ile Yellow River;
tn front c¢f &t ts the driftine sand which 1s incessantly
sdvancicg. Along the @5 km d.stance from 3an-sheng-kung

to Pal-izu=ti, there is an endless chain of szand dunesg,
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which constitute the sourse of sand for the Ku=-pu-ch'i
desert in thes Ikhochao League. The windward slopes of the
Cho=tzu (Table) Mountain are fully covered by loess, but
there is no asccumulstion of loees at all in places shielded
by the Ho-lan Nountain. The Pao=t'ou==Lan=ghou Railway,
which passes “ang-yuan~ti on the sastern bank of the Yellow
River, i1s already uunder the threat of the drifting send.
The sand did little damage to the area in the south of
Shih=tsul Mountain from HEul-nung and F'ing~lo to Yin=ch'uan
because of the shielding effect ¢f the Ho-len Hountain.

The area is dengely populated, and well developed in
agriculture, constituting tls wost prosperous area in the
Ninghsia Autonomous Reglon. From Yinech'uan to the east
of Chung-wel, there is gradually an accunulation of drifte
jing send, which has slready reached the Pac~t'ou-=-Lan~

cheu Railway. Frou Chusg=-wel to Vinep'en-shui is a big

zap netween the Ho~lan Mountain and the Uhing-t'si Moun~
teiu of Kansu Province. Throuzh this gap the 71feng-ko-il
desert of the Alashen Banner extends southward until 1t
reaches the Eei~shan Gorges and (hung=wel. At Sha=-po=t'ou,
which is located on the Tellow River terrave, blig mounds
of =2nd as high a® 300 m nbove the Yellow River pour

into the Yellow River, ferming numercus oases in the middle
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of the river channel and ocausing serious obstruotions to
navigation. The loess is dlown by wind to the vindﬁird
slopes of the Ohing=-t'al Mountein. Im the vioinity of
Ohnag=wei, the drifting ssnd has already crossed the Great
Wall, and reached a poinut less thanm 10 11 from the city.
The Hsian Bigtory of Chung-wei said that "the big sand
hill is located 70 1i west of the oity." This shows that
the drifting sand had sdvanced considerably toward the
southeast. The Pao~t'ou--Lan-shou Railway, which links
northvest China and north China, must pass through the
dessrt because 1t has to aveld the earthqueke area from
Shui~ch'uan on the south bank of the Yellow River %o
Ta~ying. This reilway crosses ths T'eng~ko~li desert
gix times, and traversmes a total of 40 km in the desert,
the lengest section in the QGgert being 16 km from
Oh'ang=liu~shui to Iins-ahui-ch’iao. The rallwey is
already built, but how to stabllize the drifting sand
aloag the line, and how to safeguard the traffic osll
for continued study. The srea from Chung-wel to Mln-
oh'in 18 on the cuter perimetar of the T'eng~ko-li de-
gert. Min-ch'in itself is surrounded by the T'eng~
ko=1l1 desert in the east, west, and south. Sand dunes

are soattered in the desert. Mor instance, sand dunes
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are looated in the north, west, and esst of Ohin~t'a. The
sand dunes on the left bank of the Hei River 15 km west
of Chaag~l threatens the furmliand, while sand dunes are
found in both eaest and west sidea of An~hsi. At Tun-huang
sand dunes rise as high a8 130 n. However, the distribu~-
tion of sand dunss in ocountiss west of Min-oh'in is related
to river deltes and anolent river valleys. For instance,
at Min~ch'in there 4is the Shih-ysng Eiver; at Ohin-t's
thers is ths Hel River. All ancleat rivers and their
deltas have a large amount of sedimentary sandi henae
drifting sand 1s widely distridbuted in this area.

This narrow and loang atrip of land under the jurisdio=
tion of Terg=k'ou,and the Alashizn BRanner balong to the d:y
desert reglon. The principal tactor that hinders the de-
velopment of this area 18 the soarcity of precipitation,
althcugh at Tengek'ou Helen and Ar the Ninghsia Autonomous
Reglon, the water of the Yellow River may be used for
irrigation. The Ho=hsi Corridor is moistened by the
nelted wsow from the Ch'i<lisn Mountaln all year rourd.
At Ma~oh'ang-ohing and Yuan-oluang=tzu {(both located on
the cutar perimeter of T'eug-ko~li deserti), the underground
water Lavel ia as Jdeep &8 26-56 m, but tke looal people use
the flo0d water frox the Ch'i-lien Mountaln to grow
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Elaecagnnus angustifelis, end #spulue simonll Curr. The
former stands about 5 m tall and the 1attef 6 m tall. The
Shiheyang Biver flows from Wu-wel tc Min=ch'in where the
nudergrousd water level raugns from 1.5 %o S m desp, &
favorable fasctor fur this area.

The sand storz threat to ths srss east of Min-oh'in
ariginates from the Alashao Bannzr. Looated in the hinter-
land of aorthwestsrn China, the A&ish&n Banuer ile a part
of the Mongolis Plateau. Climatiosally, it is greatly
affacted by the high pressurs of Mongzolle, and is coiis~
tantly swept by the Bevere northwesterly wind. Topogra~
phioally, the basmey 5s shiclded bty the Cb'in-ling Rengs,
the Yun-pen Mbunt&iﬁ, and the Ok'i~lion dountaln An the
sountheast, and the Ho-lan Mountair im +the s&st. The nmalst
zir Tros %the sos cen haydly »low iun., Benca the ~limtte i3
peld, dry, and wiudy. At Pe~ren-kro~tle Munlolpality, sbe
kizheet temperainure i3 54»8“6, whe lewesd temparatare ie
.0 3y the nrecipltatton waz £ um Sn 1937, and the
susher of consecutive relny daye has never exceeded five.
“he Aloshan Denner was Sufiieted Wy a& serious drought in
1088 sud 1357. Toe encunt of evaporation in the dsaner
4 314~%0 times that af precisitatlon, while the everage

yearly relaiive humidity is 40 rernent, the lowent belng
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10 perocent. The northwesterly wiad is the predomicent

wird, and southeasterly wind is also Iresguent. The highest
wind velocities are graded l0~12. Agnording 10 the record:s

¢f Sha=po~t'iou, T4 sandstorm deys were I'eglotered in 1957.

The windy seasor 48 in late sprirg or early suzmer when

planis are growing. The temperaturs on the sand surfaoce

pay reack as high as T4° . Thue the plants are often Lit

by arid wird. The loose sandy rock which constitutes the
major mother rock of Alashaxn is very easily weathered in .
guch & cliwate. At the same tiue, the river and lacustrine
alluvial deposlte sre scores of meters thick. In the

south of Aleshan, there are no surface flows at allj in

the north thers are many gobie. This accounte for the

fact thet there are Z0C m high eand dunee 4in ths T'eng-

ko-1l1 desexrt, and 400 m hizh sand dunes in the Pa~nhe=

cehi=lin desert. Under the lncessant effect of the nerthe

west wind, the Jesert is eoxpanding southeastward toward ti:s '
sastera balf of the Ho-ksgl Corxidor.

Such o vest expansy Gfldrxfting sand le not oxly the
result of natural conciticns, bt aAlso the rTesult of human
factors under the irrational scoial system in the pasnt.

apdginaliy, Teng-=k'ou Hzlen had & large ares of

Tamarix ramogissina, osnd the sind dunes there were covered
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by Artemisias sasoloide ¥Willd, Piptaunthus mongoliocus Maxinm,
and Nitraria sohoberi. Hence, the sand dunes moved slowly.
In 1875, a Osxtholic ohurch was estallished here. It reclalmed
the land indiscriminately, aud seriocusly damaged the vege~
tation covering. The lecal peopie used the plants in the
desert as fuel, cutting at least 30 millior chin of Artemi-
#ia a3 year, resulting in the denudation of & 5C 11 wide

ssxd land, and thus quickening the destruction of famus,
pastures, villages and cansla by the drifting sand.

Through generstions, numerous rows of shrubs were
planted iun thae demsert near Min-oh'uazn to protsct the farms
againgt the encroachment of sand. Eut during the rule of
Ma Pu=ch'ing (7456 2975 7230), Mas oohorts lst the camels
graze indiscriminately in the shrub area, and imposed a
"faggot tax" on the local people. 48 a result, all the
shrubg growa over generations were thoroughly destroyed.

48 nn tinmely and effectiive messures have been taken
irn the Alasbkan pastoral area, which includes the T'eng-
ko~11 desert, a part of the natural vegetstion is still
in the process of destruction. The reason for this 1s
threofold: (1) Many peasants from other hsien go to
the shrud area for fuel. (2) The pastoral and minring

organizations uee Hsloxylon smmodendrod as fuel. (3) is
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a result of excessive grazing, the pastures are degenerated.
Murthermore, in the 50-11 wide and 20,000 1i long sand
area, encompassing the Tu~-ma-yang Lake, Pa=wange-tao,
Pai-chu=li-hai-tzu and Shih-t'ou~hai in the Tu-lan=-t'ai-
su-mu of Alashan Banner adjacent to Min-ch'in of Kansu
province, all the Artemisia salscloide, Salsola Richieri,
and Lasiogrostis splendenes (Trin.) Kunth were sll uprooted
by the peasants of Mine-ch'in.

The destruction of the vegetation on the sand dunes
has brought about untold disasters to the people.

Adccording to a survey at Teng=k'ou Hsien, the drifting
sand moves an average of 5-10 m a year from the northwest
to the southeast. During March and iey, the movement is
partiocularly fast. At Min-ch'in, the drifting sand is
estinated to move 3 m a year. The sand belt between
Chu=~erh~ko-le=-gsan~han-gu-mu snd wWen«te=erh~tu=su=-mu in
the Alashan Banner moved 10 1i to the east, 10 11 to the
west, aznd 30 11 forward in the direction of southeast in
the last 30 years. The desert 20 1li to the northeast of
Alasban was more than 10 11 away from the Yellow River
20 yvears ago, but now it is only 1 or 2 1li away from the
river bank.

Immage to farme, pastures, lrrigation canals, and




forests: At Teng=k'ou Heien, 1,000 mou of farmland is
buried by drifting eand ivory'rcar. and the orop yield

18 reduced on 50,000 mou of farmland close to the drift~
Ang sand. At Iung-sheng Heimng, 3,000 a0y of farnland was
buried during the ten years before tpn liberation. 0f the

150 meu farmland at Sze=pa-wang=te-mou near Tenge-k'ou,
145 mou was buried by 4drifting sand during the last 10

years.

e s

The Shen=chia River at Teng=k'ou changed its course f
seven times in 30 years. When the sand ip dlowm up by
the wind, the river channel is filled up by sand. Counte
less effort has been spent for dredging the river in the
years past. Traces of abandoned courses of small gtreanmsa
are seen everywhere.

The Lo=tzu=-shipn=ching area in the Alashsn Banner was
originally fully grown with Achnatherum splendeng Ohwi, but
now 1t hag become & vagst expanse of drifting aénd.

At Cha~hsn-en=t'e=kao=erh iu the O0-lung~pu=lu=ko-su-ma
of the Alashan Bauner, there was originally s 20-11 long
and 15«11 wide forezt c¢f Halexylon ammodendren, but now
it has been buried by sand.

Demage to mankind and animale: Nan=lo-pao was s oity
tuilt earllier than Mim-~ch'in, dut now 1t is buried by sand.
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The 20 villages, 2,3C0 housaholds, and 2 million mou farme
land at Oh'ing-mu-peo near Nan=lo=pado have been almost
entirely gulped up by sand in the last two centuries;
only 340 households, and 3,000 mou of farmlend are left
at Hsueh-pai-kou and Hua<yinekou. The Hsueh-pal Ts'un
orifinally had adbout 100 households, but by the time of
lihsration, there were only 9 households left. At Teng~
ktou Haio#. eight villages have besn ruined by sand. It
ie guite common that the sheep shelters, water wells, and
houses are burled by sand, and the Zarmers and herdamen
have to move their homes frequently. Por instance, the
herdsmen living in the Ha~t'eng-t'ac~haiwsuemu of the
diashan Benner had tc move about once every ten years.
A %g wind on the 9tk day of the third lunar month in
1957 plus a cold wave caused a village in t:ie Alashan
Banner %o lose 100 head of cattle. In some places, the
loenl people 1live in poorly buillt houses. Vhen the wind
comes, sand gets into pots and peans, and even rice howlas.
Houses may be barricaded by sard over night. It is very
fraquent that travelers, herdsmen, and arimals lose
thei> direction ir a sand storm and die in the desert.
Danage to communications: About 30 years ago, bumes

caa g¢ from Shih-tsui~ghan to fanesheng-kung on the
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Pao-t'ou==¥in-ch'uan Higkway, but now this section ie
blecked by Z~5 m high sand dunes la four places totaling
25 km. The highway from Ya~pu~lal salt lake to So=so=uen
was opet To traffic in 1956, but now it ia blocked by
dxrifting csand, which has advanced 10 neters.

Tamage to luduetry and mining: Tuie 1C~14 long salt
lakxe In the Ou-lung-pu~luwko=su~mu in the Aleshan BRarner
was good for salt gathering 30 years ago, but unow it is
entirely buried by sand. Bven the fawous Ya-pu-lai salt
lake 1s half covered with 15-50 cm of driftirg sand. .

After the literation, thanks ito the cocncern of the
Party aund the dlligent effort on the part of the wasees
under the direciion of the Party, meay sand fixation mea=
gures, such as forestation, "sealing the sand and ralsing
the grass,” and the erection of wind walls, were putb
into effect dvring the last nire years. Not only ree-
nariable achievements were mads, but valuable axperilences
were acconulated.

Mn=eh’in Felen adovitel the threse=step principle
w=tcontrel~treatment-utilization.” On the .asie of the
experiencs of the magses that "an inch of grass can
srield a vwhele olty frem s blg wiand," the hsien started

gand control with the restoratlon of the forests. During



the last nine years, the hsien planted 1,240,000 mou of
trees, reised 3,530,000 mou of grass, levelled 4,776 mou
of sané dunes, and erscted 3,000 1li of wind walls. On the
average, each household has 30 mou of forest. In addlition,
it reclaimed 280,000 mou of farmland, which increased

f£s0d production bty €5 million chin, withk per=mou yield
inoreased from 90 ohin in 1949 tc 223 ohin in 1957. Al=-
though ths increass of food production is inseperable from
the sdoption of various agro-tschrnological measures,
forestation is one of the principal factors that made

the focd production increase ponsibio» Ae a result of the
growth of protective forests, the river embankments are
streagtnened, and a large amount of water can te used to
irrigate an estimated 360,000 mou of farmland. Prior to
the liberaticn, the Arrigation canale should be repalred
three times a year at & cost ¢f 640,000 worker-days, and
6,680,000 chin of grass. Now the canals are repaired
only once a year at ths cost of 170,000 woerker-days and
230,000 ¢chin of grass, saving 470,000 worker~days and

€, 400,000 ehin of grass. In the past, it uged to take

72 hours for the water to flow through the irrigation
canals to the farmlavd of the Heush-pal rural commune, and

each irrigation took 48 houra. But now, 1t takes oaly
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24 bours for the water to reach the oommune, and each
irrigation takes oanly 24 hours. The firewood produced

by the newly built forests can last a year for 2,370
persons. The timber produced by Populus diversifolia

and Elaeagnus angustifeolis oan already be used for house
coastruction. The grass produced each year can feed 1,300
head of livestook. The yearly production of gresn manure
nade of, Sophora alopecurolides totals £00,000 chin. The
Kad=lal~wang commune planted 16.6 mou of grape, 33.3 mou
of apple, 16 mou of apricet, and 9 mou of pesoch.

At Teng=k'ou, the Party seoretaries personslly take
part in sand control work. The people are mobilized to
make wind walls, to "seal the sand and raise the grass,”
and to mild forests on the basis of the sxperience
that "sand likes wind and aridity, and fears water, grass,
end trees.” In eight years, the massesz built 54,000 mou
of forest (150 11 long and 50 m wide), which furnishes
proteotion to 50,000 mou of farmland (the farmland under
production may be expanded to 100,000 mou). The orop
yield per unit ares has been inoreased from 70-90 chin
during the pre~liberation years to 270 chin. The trees
planted at Teng=k'ou ia 1953 wre now 5-7 m high, with

an average circumfarence of 1-13 cm, The five-year old




Elaeagons angustifolia can now bear fruits. The trimmings
and feed grass gathered from thp degerts totsl 9 million |
chin, which can be used as the epring feed for the live~
stock.

The cight~year otruggle waged by the 20,000 people
of Teng=k'ou has resulted in the elimination of sand dunes,
arnd of the burial of farmlarnds and osmusls by sand. The
people no longer have to move frequently, nor do the
nighways have to re-route from time to time.

At Minech'in snd Teng=k'ou, the passive measures of
sand prevention have changed to abtive neasures of sand
fixation.

The sand fixation and forestsation work of 4in-ch'in
and Teng~k'ou has not only won recognition in 4he vrovince
and the whole country, but also won the unanimous praise

of Soviet expexrts.
I. Sand Pixation ard Forestation

The most econcmic method of esand preventlion and
fization is to cover the sand land with herbdal and woody
plants. Such a vegetation covering can not only prevent
the sand land from weathering, but can change the loose

send into fertile soil in the sense that the withered
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branches and fallen leaves osn inoreass the organio matter
in the sand snd change the yhysical and cheamical prﬁbor-
vt&ns of the sand.

1. Sand prevention forests. In the boundary regien
between the deserts and oases, protective forests omn
intercept the sand. JFor instance, Teng=k'ou Hsien built
& 154 km long snd 50 m wide forest in 1951 along the
outer rim o2 the drifting sand from San-sheng~kung to Sse-
pa, and stabilized 90,000 mou of drifting sand. The
method 18 16 irrigate the low lying lend between the sand
dunes first, and then plant the cuttings or sow the seeds.
The plantn‘arg 1 n apart from each other, and ths rows s&re
als0 1 m apart from each other. On saline lands, Tamarix
ohinensia and Flasagnus angtstifolia are planted. On sand
lands vwhere moisture iaiplagtitul. willow and Elaeaguus
anzustifolis are planted. fh‘ riv;-your 0ld Elseagnus
angustifolia is already 5-7 m high, with circumference
measuring 10-13 om. It can already bear fruit, and its
timbar can be used for houss coumstruction. Then more trees
are planted on the lowlying lands between the sand dunse
and behind the forests. A 5 inm wide belt on the outer
perimeter of the the drifting sand is unmed to plant gress.
In this way, a total of 50,000 mou of farmland is protected
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from the eneroachment of sand, and the whest yield on such
farulands is inoreased from the pro~11£drution'70990 chin
per mou to 270 ohin per mou in 1957.

A. S5~km "sand sealing" area Be 50 m
0. Farsmland

At Teng=k'ou, the trees are not trimmed during the
first two years, and the trces in the Sth~l0th rows ere
not trimmed at all in order rot to reduce their wind

preyention effect.
2, Plant woody %rees on the lowlasad beiween the sand

dunes. Willow trees are planted on lowlands between
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1=-2 m high crescent sand dune ohains near Lung-kung Laks

in Ohung~wel. The trees are 1 m apart from each other, and
the rows are alac 1 a spart from esch other. The Populus
sinonll Oars. ploxted durlsg 1952-1953 are nov 6 m high,

and measure T-10 ow in oircumference. The willow trees
stand 3 n Righ, and mearure 3.3 om in olrcunference. During
the last six years, the sand dutes moved 5-8 m =~ approxi-
nately the distance between two sand dunesa. This year

trees are widely planted cn weathered lowlands detween

the sand dunes.

By this method of forestation, advertitious roots are
obtained when the tree dranches are buried by sand on the
lowland betwsen the send dunes. BPEut ae soon as the sand
moves awvay, the adventitious roots ars exposed anvd finally
the plant 1tself dies. This phenciexon is seen at the
Spsrrow Flat in Vin-ch'in. As to the seedlings plunted
at the base of the sand dunes, they often d1e becsuse ol the
etposure of thelr roosts when the 30 om sShick samd 1is
blown awvey by wind from March to July. In the netural
Populus diversifelia Sohrosi forest ia the T'eng-ko-li
desert, there is a 7 1 thiok layer of sand, which even
covers upy many big traas. Thie sxplaing thet the trees

heve & poor efffect in sand fixatlicn, and are in danger
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of being burlied. Suppose we wait till the sand dunes nmove
forward, and then plant the trees on the ground between
the sand dunes, the following defects will show: (1) Be=
fore the forest i1s stabilized, the sand dunes continue to
move forward, and the trees are still in danger ol being
buried. (2) It takes too long to walt till the sand dunes
move forward. (3) The scil on the ground betwesn the sand
dunes sre usually hardened, unfavoradble for forestation.

Therefore, woody trees should he planted together with

shrubs and grass. If the sand condition is .bad, more shrubdse

should be planted; Lif the sand ocondition is good, moxe
woody trees should be planted.

Lagend
4. Year 1952 B. Year 19%8
3, Farm protsction foresta. The building of

farm protection forasts is an advanced measure of saud

fixation and wind preveation. According to the original
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design of a survey tesm of the Hiniutry of Porestry, the
main foreat bolt wes to be 17-20 m wide with vows 1.5 m
apaTt. DBut in oonformity wiith the sugzestions of the
masses, the forest belt throuzh the farmland was revised
to 10-12 2 wide, tne distance between the rows wes changed
to 1l m ut atill 9~l1 rows wers planted. In this way,
the originally dGezigued number of irees was malnialued,
and the forest belis oocupied enly 902 mou o2 farmlexnd
ag conpared with 1,841 mou of farmland envisaged in tle
oxriginel plamii. The distance batween thelmsln helte is
400 m, while that between the subsidiamry belts is 1,500
Mo

The arrvaugedent of the speolez of trees at Hsueh-pai
Ealapg 48 an followss

Blaeaanue sagustifolia (e @e) == B. 8o .w= Fs 8¢ ==
Topulus glmerdil (F. #.) ~= Eo 8 == Po . == B go ==
Pe 8¢ »~ Bs 8. == B, 8. ~= E. 8.

In the space betwsan the trege L~% Tows of sey tean,
lucerae, aotton, and vagetadblss zre planted. (At Tang-
%'ou Fgien belf of the space between the trees L8 used to
aruW red beans, green heans, or black beans.) Al Bsuekhe
sad Belang and San-leil Haiang, yearly dividends ers pald

te pemsaxtsy who coatribute ineir laher te bvulld the foxesta.
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Baoh mou of forest regulres an average of 4.5 worker-days
a year. Part of the forest has been watersd l-2 times
after 1t was planted. Speclal personnel has been assigned
to protect the forest.

Mineoh'in Hsien is roady to extend the forest btelt
into the sand in the north. Jor exparding the farming area,

reclamation is preceded by forestation.
Min-ch'in Hsien was sorrect in revising the original
plan approved by the Ministry of Porestry. It has saved ‘I'

a lot of farzland without reducing the effect of wind and
sand control. At Esush-pal Hslang, four kinds of crops
==goy bean, luberno. linseed, and wheat--are planted on
200 mou of forest land. The soy vsan harvest is the
best, avout 200 chin per mou. dlthough there was no
hervest for lucerne during the firat year, 1t grew as
tall as 30 om, snd 97 percent of the seedlings survived.
The wheat harvent 1s comparadle to that on regular farm- .
lands, but wheat affeocts the growih of trees, and only
80 percent of the seedlings can survive.

The Hsueh-pai Hsiang caleulated that 1f two rows of
orops are planted beiween the trees during the first
year, the hurvest 1s ae good as that on regular farmlands.

Durdug the second year, only omne row of crops can be

242



planted, and the harvest is not as good as that of the
first yesr. During the third year, no orop can be planted
in the forest. DBut at this time, the forest itself can
vield 2,000 ohin of firewood per mou, each mou of Flaeagnus
angustifolia ocan yield 42 yuan worth of fruits (each mou
of wheat van yield only 30C ohin of wheat which can be
£0ld for omnly arcund 30 yusn)., Thus ths yield from the
forest makes up the losses of the second year. Ais the
years go by and when the trees grow biguer, the forsst
will bring more income. '
!lﬁoagnus angustifolia is not as blg as Populus
simonii. The latter should be used as the principal tree
in the forest beli. Howaver, there are eight rows of
klaeagnus angustifolia and oxly thres rows of Populus
simonid. ZEvidently, iunsuffiolent consideration was
given ixn this respect during the forest duilding. Quite
obviously, Populus simonll should be increased, and
¥laeagonus angustifolis should be deoreased. Mrst of
all, the State~cperated nuraeries should
aurse less Xlassgous angustifolic seedlinga, and at the

same time nurse more Populns sinonii seedlings.
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Ag mentioned above, Elaeagnus angustifolia is planted
together with Populus simonil at Msuehepal Hsiang. At
Min=ch'in and Teng~k'ou, there are four types of forests:
(1) Pure Elseagnus angustifolia forests; (2) forests with
Elaeagnus angustifolia and elu; (3) forests with Elaeagnus
angustifolia and willow mixed in same rows; and (4) foreste
with Elaeagnus angustifolia plented in alternate rows.

The pure Elaeagnus angustifolia forest grows well at
Teng=k'ou Hsien, tut the same forest on the Su=-wu Mountain .
at ¥in=oh'in has been entireiy destroyed by ineects (one
species of guch insects is Aphis mali. Fabr.). The pure
Elaeagnue angustifolia forest planted in 1951, no¥W at an
average height of 3 m, i3 not growing very well, and all
the 2ld trees feil to bear fruit because Of pestilence
caused by insects. (Fallure to cultivate and weed 18 also
g2 veascn that accounts for the poor condition of the
Elasagnus angustifolia forest.) ‘

The result of mizing Elaeegnus angustifolia and elm
ie alsc uot satisfaotory teczuse the former grows faet
during its early stage, while the latter grows slow. In
addition, both species are easily destroyed hy Aiphis mall,
Pabr., and cross breeding hetween tne twe caunnot alleviate

the insect pestilence. 0u the contrary, the lusest ¢n
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cne may easily spread to the other.

In the forests ﬂith‘xlaousnuu angustifolia and willow
mixed together, the willew trees, although big arxd tall,
grov hare and there, and cantot form a éontiguous forest.
Thus the effectiveness in sand and wind cortrol is not
improved at all.

Iz places whars Elzeegnus angustifolis eand willow
trees are planted in salternate rowe, the willow trees
are taller than Elseagnue angustifolias. According to
comrades at Teng-k'ou, this is the best type for sand end
wind oconirol.

4, Poreststion on pebble river flats. In the past
1t was inconceivable te btulld a forest on riverbede full
of pebble. But in 1656, wu=wel Luilt a forest on pebble
flats by the slde of a river, and spother on an abandcned
riverbed full of pesbblesir the unerthwestern corner of
the oity. IFoth forestis are growlng well.

Tre method of plantiang trees on pebble flaits i¢ ss
foliows: PMirst, dig dltohes 3 sbik chtih deep and 2.5
ghih ch'ih wide. The =maedlings &re then planted in the
ditch 3 ahik ok'iln apar:. The distauce between thws
ditches ig & shik ch’ih. The diuoch is then covered by

" fertile soll around the seedlings. Oa top of tha fertlle




soll 1e e layer of sieved fine aund. Ir riverbeds with
running water, trees are plented cn dry pebble flats.

Eighty peroent of the Elaeasgnus angustifolia planted on tha

retble flat in the northwestern corner of the oity survie
ved, end they ers now 3 m high.

S5« Forestation by using flood water. At Ma-chang-
ching and.Yuan—chuang-tzu on the outer perizeter of
T'eng=ko=11 desert, the underground water 1e at 26«86
n deep, and canrot be used. At the same time, the preci=
pitaticn 1y only 100 mm & year. The flood water from the
Ch'ielien Mountaih constitutes a good weter supply for
forestation and vegetable gardening purposes. The looeal
reosple dig theland 2«3 shil ch’ih deep, and then ohannel
the flood water from tbe Ch'i~lien Mountain to the sunken
aren for planting trees e&nd vegetadles. The Populus
gimunil so plented 48 now & m Ligh, &nd the Elasagnus
angustifolin 42 S m high.

In tkhs vicinity of Ta-chinz, the mazses plant thelr
treps in the ditches along the highways. Unfortunstely,
ther plled the earth in a wiudward area. 4s the eartn
vadg blowr. tack to the ditches, all the tree seedlings
were buried qnd k¥11led. In the Ta-=ching area, the

enil consista of diluvial deposite, and trers can grovw
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aormally even at s depth of 2«3 shih ch'ih Irom the ground.
ut in xorthern kansu, the rate c¢f survival of tree seel~

lings ie very low.

II. "Sealing the Sand end Raisiung the Grass”

The so~called "eealing the sand and raising the grass”
L2 to stadilize sand dunes by recovering the origiual
vegetation and raising grass on such dunes. This method
105 uged at Ma~ch'in, Chin=t'a, Ts'ao~hu, and Teng=k'ou.

4 long time ago, ¥in-ch'in Helen planted rows and .
rows of plants along the outer p;rimeter of the daszert *o
protect the farms from sand and winde Put duripng the rule
of the teudaliss warlords, the planis were cut down &g
fuel, and the drifting sand graduwally woved scuthward.
Ly tte time cf liberatlos, only 200,000 mou of grass was
laft. 4fter the liberation, the Party immedlately pro=
posed to restore and enlarge the vegetatlon srea. 1In
e{xht years, the area has reached 2 milllon nous The
larzest vegetation area at Ta-pa in lidp=ch'in 18 50 14
long and 20 11 wide. The lisueh~pal Fslang at ‘dn-ch'in
oriutznlly had & 5 11 long vegetallon araa, tut py the
tine of ilberation, the area had dwindled to 1 1i long

gad 0.5 11 wide. »fter restoration sud expansion, *he
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vegetation area is now 20-1) long and 10-1i wide. In the
area, Populus divorhirolia and ¥laeagnus aﬁguatitbliu are
planted.

The Xso=lai-wang agricultural commune &t Minech'in
built a forest of Tamarix ramosissima Ldb. In 1956, 1,300
carts cf tree branches were gathered, and these branches
vere used to butress the walls of 145 water wells. The
commune also gathered 360 carts of Glycyrrhiza uraleunsis
which were used as one month's feed for 180 sheep, 180 .
ocarts of Sophora alopecuroides which were used as a ferti-
lizer for 250 mou of farmland, and 500 carts of Corispere
mum patelliforme which were used as fuel for 150 persons.

From San-sheng=kung to Sze-pa (& distance of 150 14)
in Teng~k'ocu Helen, the area selected for "sealing the
gand and raising the grass" totals 525,000 mou, among
which 360,000 mou of drifting sand has been elther stabl-
lized or semi~stabilized. The Hsi~cha commune “sealed" '
3,000 mou of drifting sand in less than three years.

Since 1952, the commune har gathered 250,000 ckin of
hey to feed its domestlc anlmals.

As to the formulatlicn of oconorste methods of ‘sealing
the =zand and raising the grass, " au sasd prevention and

forest protection committee is organized in each hsiang.

243



Each commune i3 responsible for the protection of & sec=
tioa of the ferest or bush; apeolal guards are posted

1o watch tha% no livestoel 1g grasing in the vegetation
area without permission; & Send Preventlon and Forest
Protectlion Conventlon 1s written; and a penalty aud awad
syrstex s egtablished. At Teng~k'ou Bsien, each produstion
hrigade appeints o foraazt giarpd, and five householde to
lnapect the focrests by turn. Yhen the livestook is put
to graRe, 1t 1s always accoopanied by a herdamsn. The
Tsdn~fu comrzune st Tens-k'ou Helea oXganlzed zeven forest
protection groups to wateh the livestock.  The sugust 1
commune at Tien-pirg Hsiaung in #in«ch'in detalls ous of
1tz members to inspect the foreet every day.

The main purpcge c¢f seallng the saud and ralsing the
grass i to gselva che fuel prollem. Teng~k'ou Msiom
orzanized ths nesses to bulld 13 boats for shipplag
coel. ¥in~ch'in wade 2 fTixved schedvle for gathering weed
Trom the lekes. Under the lLeadership of the chu and
nsiang sothoritiey, the mzsses are permitted to Adlg a
limited amount of Giyeyrralzs uralensie in places where
the threat of sand 1s zot toe serlous. Since these pese
gares veres haxer afiter glving full coreideratlos to

pecule's ifucedlalv as well a8 luug~range interestis, they ere
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voluntarily éooepted by the people. ‘

The forests at Teyg-k'ou are olten destroyed bacasuse
of the fact that the helen 12 a welfing pot of
racial groups, and the fact that azriculture i3 nixed withk
auinal hushandry., The hzlen has called more than 15
meetings with a view to elimlnating the racial differences
hetwesn the Mongole, the Hans, and the Ruis, and to pro=
moting cooperation for the protection of foreets. As s
result, the “ongol hersmern help the Han farmers solve
the fodder shortage prodblem by permitting the latter's
livestock graze on the steppes. At the fame tize, the
vovernnent grants loans to the Mongois for digging water
wells, and Yin=-ch'uan supplies Teng-k'ou with & large
ancvnt of firewood znd seeds.

"he San~liel Helang of ¥An~ch'in Esien has the strongest
Toxrest protectlon orxanizaticn. It has s forest praduce
tion and construction cemmittee, hesded by the ohief of
the wolang. In additlon, there 1s cone NMll~time forest
¢idrae  The commune hus 4 forest section uwader whieh there
L8 & 30«50 member forest production tean respeinsible fox
the verdancy worke The ftewam is headed by & chief snd &

deputy chief. The dutisy of the tesnm gre as follows:



(1) Verdancy work;
(2) Management of 3eedling nurseries, and the Cithur-
ing of tree ugadn;
(3) Proteotion of young trees; and
(4) Giving publicity to forast polioles, learaing
forestry tectnology, and offering technologioal guidsnce.
When the forestation work is heavy, the farmers help
the forest vorkers, and when the farm work is haavy, the
foreat workers help the faymers. 4 unified method of counte
ingz the labor pointa iz devised for both farmers and
forest workers. The forest guard is given an extra
0.5 labor puigt & day sc that he can be on his poat all

yeoar round.

III. Sand Fixation By P;antihg Gress

Yor quickening the stabilizaticn of sand, graps mseeds
are sowed manually after the rain in places whare natural
sepding is difficult. Iuring the rainy ssason, Artemisia
saisoloide oan germinate ln two or three days. BSlnce
the seeds are often blown awvay from the sand dunes to
lewer places, it 15 neoessery to sow the seeds several

tines and over & numbgof years befors the sand dunes are
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fully oovered hy vegetation. The seeds may bLe sither
broadeast, or sowed along the dlitohes.

Sowing slong the ditohes. When the mand is fully
neolavenad by rain water, the sesde are sowed in ditokes
1 m wide and 2 m apart. The sowing team oconsists of three
persons. One person digs the ditch, the second person
puts the seeds in the ditoh, and the third person ocovers
the ditoh with soil. One olin of Artemisin salsoloides
seeds 48 used for each mou. The ditches ars perpendiocular
to the direction of the predominant wizd aso that the |
plant will have the maximum offect of preventing the wind
when it grows up.

Broadoasting. The seeds ars evenly sowsd on the
sand dunes. After drcadcasting, we may sither let the
sheep tramp on the sand dunes, or reke the surface of the
dune 80 that the seede will go 1rte the sadnd. At iilu~
ch'dn, Artemisia ealsoloide can grow %o & helght of 30
em in the amre year it is sowed.

Sowing of Nitraria schoterl aud planting the slipe.
Te the moist sandy area, the eatire fruit of Nitraria
echoberi may be used &2 the sced. If the seeds of Nitra~
ria schobari sre %o be sowed next 8pring, they must be

goakod in warm water for 72 hours, and thexn preserved in a
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45 om dasp pit befcre the time of souing. Fhen the seeds
zhow gsign of germination, sow them after the epring thawing
and cover them with 3 cm of soll.

Planting the slips. Bury the cuctings from oue oy
twe year old plants in early epring or during the reiny
Begsan, neW plants will grew ocut of the cuttinga.

IV. RBrection of Wind Walls

At Min=ch'in the northwesterly wird is most frequent,

and the desert eshlifts eouthesstward. There ars two types
of wind walls; one 18 dedd and the other ia live. The
so~callad dead wind walls are mechanical wind soreene
waioh will be discumsed ln the next seailion. The so~Called
live wird walls refex to the Salix chellophylls Schueid
forepte. 3uck forests are usually 4~5 1 wide and their
length dapends upon ths length of thé driftivg saund. After
g nombey of yzars, the Salix chelliopiaylla will grow to e
hatpht of 203 n;, and will bs able to stov the sdvance of

the driiting ssnd.

Yo Kerannlocel Sged Soreent

Mha looal peemle orll the mechan’cal saznd sorden



dead wird wall. The ides 1: to put diflerent kinds of
obstacles on the sand 4unes to slow down the speed of wind.
The sand screens made of different kinds of materisls can
last only two or three years. It is therefore necespery

to change dead sand soreens to live saud screens.

l. Square lattice type sand screens. In 1957 the
Railway Sand Control Experimeantsl Statlion at Sha-po=t'oun
in OChung=-wel used the square lattice type sand 3screers
on both sides of the rallway. The straw goreen is made
ir the followiug way: Mrst, the straw or hay iz laid
flat on the ground in squares measuring 1 X 1l m, ox 2 X 2 m.
Then use an iron pick to thrust the middle of the grass
intc the sand, resulting in the erection of toth endsms of
the straw to s height of 10«20 ¢me. Then grsss or trees
are planted in the space ameng the squares. It is pre~
farabia that the treea or grass are planted cn the windside
of the space. The top of the sand dune 4# too high, and
cannot he used to plant the grase. During the initial
stage, one=-third of the sand dune nsar the peak 1is
left open, to be levelled off by the wind. During the
gecond stage, trees are planted. In the case of woody
tregs, 10-15 ¢ of the seedling should be left above

the ground and 45 cm burded in tae sand. In the case of
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slips, 1«2 cm should de left above the ground and no less
than 35 em should be buried in thes sand. Generally, an
ordinary plok is used for plsnting the seedlings, and a
Kuo=lieh~go=fu pick is used to plant the slips or cuttiags.

[Availstle photo is not suitakle for reproduction]

Square Lattice Tyre Saud Soreen Py The
S§4de of the Fao~t'ou Lan=ohou
Railway at Sba=-po=t'ou, Chung-

wei Helen

&% Chung-wel, 300 =hih chin of straw 1s used per mou
to make a 2 ¥ 2 m square lattice sand screen.

In 1958, Chung=wei built two r»allway proteotion ssad
asreens: one is 100 m wide and the other is 100 m wlde.
The 100 m wide 1 x 1 m lattice sand screen was built all
over the pand dunes, while the 200 m wide 1 x 2 m rectangu-
lar lattice sand soreen was built up to two-thirde of the

ksight of the sand dunes.
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0 Iraes L x21l.35m

A Shrute 1 % C.2 2

X Semi-ghrubs O.F x Q.5 m

Acoording to the suggeasticn cf Soviet expert Profeassor
Petrov, 1% 12 better to srect manc screeny before foresta=~
tioz because the sand soreens can te tullt at any time of
the year.

Square lattize type sand screen built at Min-ch'in.
Piret sreot & row of saud screes on top of tnue send dunes
with busdles (about 18 cm in disxzeter) of faggot and
mtrow perpendicular to the predominant wind so ay to stop
the movemsnt of sard dune tops. 0On tne wlrdward slope
¢f the #2nd duue, rowe ol wiand walls re ercoted psrpen~
dlenlar to +the direction of the preduvminagnt wind at a
gigiunce of L.5=2 m frow sach oshar. At the saws tias,

rows of wind walis are aleo +uilt on the windward sirnpee
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along the direction of the wind st a distance of 7=10 m
apart from each other to form a rectangular network. Then
Artemisia malsoloide and Agriophyllum arenarium are planted
on btoth windward and leeward slopes. The square lattice

sand screen used at Minech'in is dasically the saae as

O,

the lattice sand sereen built by the Rallway Sand Control
Experimental 3tation at Chung-wel, except that the top of
the sand dune is not levelled off, because the moisture
condition at Min=ch'in i8 net so good as that at Chung=wei.
Iattice type sand screen used at An-hsi. This type
of sand screen is basléally similar to the square lattice
type sand screen of Min-ch'in, sxcept that 1t does not have
a row on the top of the sand dune. Furthermore, the
gsoreens erected at the two tips of the crescent are per-
pendicular to the direction of the wind caused by the looal
terrain so as to obtain the maximum effect of sand and wind
control. The esnd screes is made of branches of
Nitreria schoberi. Within the lattice, clay bricks are

uesed to cover the sand.




2. Aorizontal sand saresens., After the seedlings
are planted Lu areas under strong aeolian effect; the
seedlings are covered by wheat stalks or hay for proteo-

tion. About 7,500 shih ohin of vheat stalis or hey is
needed for esgh mou of seedlings.

\.

3. Vertical eand soresns. The vertisal sand screens
zre used at Shaepo=t'ou of Chung~wel. Such sand soreens are
made of Achnatherum splendene mate, or bambeo uets, or
Phragmites communis mats nalled to wooden frames 2 m wide
end 1 m high. The frames are erected on the ridge of the
gend dune at a 120° sagle with each other. The £rane mey
be 1lifted bigher when the saud is socumulated to & certain
height. This type of sand screen oan last 2«3 years, and .
the cost of making a 'gmod.en frame & 10 yuan.

Generally, the messes use willow strips, Achmetherun
splenden®, and Artemisia @ealsoloide to bulld a 1 m high
screen #lorg the ridge of the sand duns.

On thaleaward side of thig type of sand acreen, the

sand piles up higher and hlgher As a resuli, the soreens
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rugt be strengthened every year. Cn account of this rea=
gon, it caa bte used onl -~ temporarily along rallways and

highways.

[Availabla photo ic not suitatle for reproduction)

Vertical Sand Screeuns By the Side
of the Pao~t'ouw~Lau-chou Railway
at Sha=-po-tfou, Chung-wel
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4. Multi-row belt-shaped horisortal sand screen.
On the windward slopes, Wundles of Artenisia salsoloids,
Fitrarla schoberi, and Achnatherun splendens branohes are
vlanted in rows on the mand dunes with 60 om above the
ground and 30 om 1in  the sand. The rows are parallel
to esch other at a distance cf 3-5 r. 4About 100 shih ohin
of material 1a nseded to bulld & 3 m long and 15-25 om
thick acreen of this type.

5. Ring shaped sand soreens. On round or oval sand
dunes, saud scrsens made of Artemisia salsololde, Nitrarls
schotori, and Aclmatherus splendens bundles are srzeted
along the ccntour lines of the sand dune. The base of
the upper riuvg should be at the same level wiith the top
of the lower riny so that the sand particlas beitween the
rings will rot be blown up by the wind. Hs moreen 48
eracted at the top of the dune, and the peak 1s expected
to level off by itsell.
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6, /\-shaped sand soresns. This type of sand soreen
is used generslly for low, round or oval sand dunes, and
the maverials used ure the same as th: foregoiag types,
Mrat of all, erect & basic wind wall fronm bottom up through
the middle of the dune with dundles of the same materials
used for other types of saund soresns, with each bundle
measuring 1020 cm in diameter. Then ineert the vundles
at an angle perpendioular to the base line on both sides
after the pattern of a feather. Ths wind walls are 1 m

apart from each other.
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7. Sand prevention walls,

Vi. Coverlng Sand Dunes

Utilizing the erosion~resistant property of soil, the
reople in Ho=hsi use ¢liay to cover isolated sandi dunes thal
threaten the safety of villages.

1. Cover the sand with wet 2cil. In urlug the wet
s0il to cover the sand dunes, the peocple in in-ch'in and
Onin-t'a vee two dlfferent methods. The method used at
ue-ontin Ls as follows:

(1)} ®irst rake the pesk of the sand duxe in order %o
reduce the kelzht and the gradien? of the dune.

{2) Gather lomm, which contaizns less than 2C percent
of szand, in thevicinity of the sand dunes. If the loam i@
too dry, wet At with water. Aftar the loam gets drier,
spread 1t over the sund dune from the tecp down. The loam
iayer ig about 12 om thick, aud it may ne made thioker in

places where the wind 18 strong.
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(3) Then the zeeds of Ar:emieia salmoloide ere spread
over the sand dune.

(4} Flnally a few rows of trees are planted around
the sand dunes in order to stabilive them permanently.
Sometimes ditches are dug around the send dunes. ¥hen the
gseeds of shruhs or herbs are carried by the wind to the
ditches, & natural vegetation covering is formed by itaelf
after the ralu.

Ry using this methed, iin=ch'in has covered more than
200 sand dunes, teteling 1,511 wou in area, and proteoted

a8 large ares of farmland and wany villages.

At Grin-t'a Eslen, tha mathod is to mix clay with
water and chepped straw, and then smear the nivture over
the savd duue to a thickness of 5-i2 om. After it is dry,

Lt fTormes o kard, shindng orust, ou whhkoh ne vegetation can



XUV, _

Br ueing this method, Ohin=t's has oovofod 8,417 Bou
of sand dunes, sud proteoted 25,064 mou of farmland, 31
irrigation canals, and 34 houess during the last oishf
yoars. |

The method used in Minwoh'in oan eventually attain the
purpose of sand fixation hecause shrubs and trees are
planted on “he sand dunes after they are ocovered by wet
soll. It ig evidently & dDetter method than that used &t
Ohin~t'a. -But the climatio conditions in ths two places
are differext. Ohin=t's has an average annusl prscipitae-
t1on of onliy 38 mm, while Min=-oh'in has 113 mm. At Min-
ohiin, wet sand is found 10-20 om under the sand dunes,
but at Chin-t'a wet sand is found 1-2 m under the sand
dunes. These conditions prevest Ohin-t’'a from employing
the method of Min-och'in. | |

Tha method oL covaring the sand cdunes with wet soll
cas schieve fest results, and cau s&top the movement of
sand dunes completely. Howsver, Profesacy Petrov pointed
out the following shortoomings of thie method: (1) Xt
18 too costly. At Min-oh'in, each squars meter of sand

dune requirez one oart of soil, and each mou of sand dune
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requires 100 work days. (2) After the sand dunes ars
covered Ly soil, the moisture condition of sand duses
Eecomes woreses beomkuse the dr; sand layer at the top ia
thiockensd to 40 ¢m as coapared with the originsl 16 um.
A% & result, Artexisia salsololde ocax grow only at the
lowsr part of the saand dunes and the upper pert remsins
nude. (3) Thia method i+ appiioable orly for isolsted
sand durves and only in places where olay 1avava11able.
(4) The benasflt is limited. (5) The mcil coating osn be
very easily washed away by rain. (6) The zand dunes
¢cevered by s0il should be constantly wetched and repaired.
Hence Professor Petrov suggested that in ths nelghborbood
of population oceunters, square lattic¢ce type sand ascreens
be used for crescent saud dunas instead of covering the
sand dunes with wet soil. His suggestion 13 introduced

as follows:
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Rexarks: This plan is applicable to sand dunes
on alluvial sediments, uunder which the undere
ground water level is high, and the under-
ground water is fresh, not /or siightly) min-~

eralized.

¢

X
b

LA
e

®
X~ X

Legend
Populusz simonil darr.
apricot
Elszagrus angustifolia L.
Artemisie salsoloide
Haloxylon ammodendron

e m

The abcve figure rhowy the vertical section of &

¢reacent shapad sand duxe. The ares marked 1935 indicates

the ares woers ths sand scresnd are eracted and the tress

&re planted ﬁﬁring she £irst yesr. The aree marked 1959

indicatsad ihe ares where the sand scrseus are erescted and
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tress are planted during the second yaar sfter the peak

of the sand dune 18 levelled off. At first, manus)l ledor
is uzsed to erwut the sand sorecans. Later on, the mand
control work ly tuken over by the vegetation on the wand
dune. The symbols in the mguares of the above figure
indicate the &ifferent species of trees. While Achnathsrum
splendoans nky Le nszed to mak: the sand soreous, apricet
and Populus simonii way be ?lnntad'ut the lower part of

the cand.&uno. .

2. Jovex the msand by clay brizks. Mrat cover the
gurfaoce of sind duaep with olay bricks mads of clay
breught dosm by floed to the nelighborihved ¢f sand dunes.
Then use wei suil to mesl the gapz between the hricks.
Ingtead of usiang elay Lricke, a spscial kind of brick
called “kang-mienr" 18 used to cover %4he send dunes. The
"rang-mien® 45 mude in the following way: Mres, put a
thin layer of aeil mixed with atraw 4n & %~7 om thick
wooden box. Lhove the nlixtums put gore ohepped brancnes,
and thoi joup a Lleyer of mud over the bhranchoz.

Tpud a trese tranch refrioresd clsy orlick 12 nade.




X, Cover the aond wlth straw wnats. Use readynmadf
ptraw maty to cover the sand,with the adges ¢f the nmats
buried i the ward =0 that chey wiil not be blown away

by the wiad.

4¢ Cover the cand wiih pebvles. By ths slde of road-~
bede of railways and highbweva, where pesbbtlse sl'e availablle ‘
unse peshles to cuver sand dunes. 4t the same iine,
redblencen reinforcs the roadheds. In the case of highways,
88 the asphalt moad surface is smooth, litile sand will

gocuxulate on the ro2d.

iIl. Trrigate tne Desert

In pinces where irrigaticn feclliities are available,

the sand may be irrigsied according to plsx. In Ho-hsl,



for ezampls, the useless winter water in the canals may
be chaucneled %to the desexrt to help the germination of
shrub or tree seeds blowa to the dasert by wind. At the
same tinme, water helps the ccagulation of sand particles.
In addition, the irrigation water from the river contalns
a lerge amount of fine silt. After the water seepe down,
a coat of silt and clay 1s left over the sand, aund such a
coat will help the germination of seais.

The results of {rrigating the deasert at Sheng-ti-wan
in Hpi-t'ouw Eeiang, Chin-t's Heleu in November 1953 were

as follows: (1) ¢z gsand dunes whioch originally had

no Tamarix ramosissimss, a large amount of Tamarix ramosiesinsa

Beedlinge sppearsd. On the average, there were 141 plants
of Temarix ramosiesima per squere meter. (2) In areas
where there kad been no grass, & large amount of grass

appoared. (%) Pecsuse of the growth of plants and the

stabilization of sand dunes, 38,438 mou of farmlend
of 200 households at Sheng-tli-wan became free from the
threat of sscd, the dredglng of irrigation canals was

reduced from four times in 1954 to twice 1u 1956, the
production of hayr was inoreassd three times, and the 22,500
chin of Typha minima (Fumk.) Hopns seedlings gathersd

in 195€ brought an additionel income ol 1, 300 yuan.
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The experience of promoting the natursl multiplication
of Tamarix ramosissiws by irrigation at Hsi=t'ou Hsiang,
Onin-t's Hsien, is as follows: (1) In places whers rain
is scarce but irrigation facilities are available, grass or
shrudb seeds mixed in fertile 80il may be sowed in July or
Augusts then rake the ground with willow branches btefore
irrigation. {2) In places whers the ammual precipitation
is about 100 mm, seeds may be sowed on the leeward slopss
of sand dunes, or on the banks of canals, and then irrigate
the forest éroa frequently duxring the next two years.

(3) In places where proéipitatlon ig above 300 mn a year,
Tamarix ramosissima may be planted at the middle or lower
parts of the windward slopes of sand dunes. (4) To help
the geraiunation of seeds, it i8 only necessary to irrigate
once. If the seeds fall tc germinate, another irrigation
is called for. (5) Seedlings which grow too close to one
another should be separsted, and transplanted to irrigated
gand flats. After the transplantation, the sand flate

are irrigated once again.

Thiz method is hot gerverally feasible because of lhe
lack of source of water. Furthermore, 1f irrigation water
i8 availabdle, it is bettsr and more profitable to grow

woo0.y %“Tees than shrubs or hertal plants.
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VIII. Agrotechnclogicel Experience In
Send Mixation and Forestation

(1) At Teng~k'ou Hsien, - trees are planted 1 n
apart from each other, and the dittano; between TOWS
18 1.5 m. The ground is plowed 5-6 times in order to
avold aeolimn erosion.

(2) In places whers irrigatior 1s feasible, the de~
serts are irrigated in July or August, sand then the land
18 plowed in order to turn the weeds ints the sand and
at the same time reduce ihe salinity.

(3) At Teng~k'ou Hsien, when two-year-old cuttings
are used for forestation, the cuttings are hammered ints
the sand with a wcoden hammer wrapped with rubber. The
euttings should go deep and straight inte the sand with o
short sectisn left above the grouud, and the sand should
he pressed conpact around the newly planted cuttings.

(4) "nhe foreatation time should de in a2arly spring
or late fall. Seedlings should be planted 4in sprring, snd
cuttings skouid bLe planted in fall.

(5) Accordlug to the erperience of Teng~-k'ou Holexn,
wnieh hae o population of only 20,000 and huilt 308 1)
forest iz saven years, efforts should be concenirated

on buildingz forests in one area, because scatterad
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end small for;ats here and thers have little effeot in
sand control in such a sparsely populated rezion undar the
serious threat of sand.

(6) In swamps or on river sand flats, willow should
be nlanted. At Chung-wei, 91.82 percent of the treecs
planted survived. On fertile olayey 30il, elm trees
shovld be plantad. OQr dry and elightly salinized soil
Elneagnus acgustifolia should be planted, and on heavily
salinized woll, Tamarix ramosissima should be pianted. On ‘
moblle sand dunes, the rate of survival of irtemisia
saltiolodde 48 92.51 percent. Hsluxylon awmodendron
skoul.d he planted on dry, high, and inclined sandy areas.
At Fin~ch'in, the rate of survivel of Populus simonii
planted in 1953 was 31.50 percent, and about 5-22 new
branches on each plant partly witlkered. This showae
tret Populug simonil camnot stand the heat of sand. 4lso
at Min=oh'in, the reate of survival of the seedlings of
Elswagnus angustifolic was 50.85 percent, and erach plant
had 5420 new tranches. The rate of suxvival of Saiix
cholloplylia slips was & percent, and each plant had 39
new brernches; that of Tamarix chinensls was 3.3 percent;
that of suphora jJaponioa was 13.8 percent; and that cof

elm was 7 percent. The average rate of survival of trees
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Planted ir the fall of 1G57 and the spring of 1958 on
orescent~chaped cand dunes was 82.55 percent, while the
average rate of survivel of trees planted along the cres-
cent sand duie chalns by the side of lakes was 52.81
percent. The averaze of the two was 34.08 percent. |

(7) “oncerciang the prapvoriion hetween the vwoody trees
and chrubs, the sand tixation forest at Chung=-wei, for
exznple, conglsia of one=third of woody tirees, one=third
of shirubs, and one-third of semi-shrubs. The density
is one woody tree per square meter, iwo plants of
shrub'per sguare meter, and four plants of semi-shrub
per square meter. The trees inociude Fopulus simonil,
Elaeagnus anguetifolia, Ancrpka fruticesa, Salix flavids,
Hedysarum monpgoelicun, ard Artemisia salscloide. In 1357,
en the baals of the suggesticen of rrofessor Peirov, the
provortien vas changed to 50 parcent of woody trees, 25
percent ¢ ourubs, aad 25 percent of semi~shrubs. At the
zaye tinme, the density was changed to owe woody Lree
evayy two sguire meter, one plant of shrub per square ne-
ter,  and 1wy plants of semi-~shrulb per sguare meter. As
1o the svecies cf rrees. Professor Petrov suggested that

daloxylon ammodendcon, Tanurii chinensis, and Caregana

e
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nmiorophylla should be iucreased. The forest built 4in the
fall of 1957 and the spring of 1958 was built according to

Professor Petrov'e suggeatious.
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Legend

A Voody trees 1 x 2m
O Shrubl x1lnrm

X Semieshrub 1 x 0.5 m
- Stiaw wall

in the above figure, I indicates the low area in the
desert, II indicates the elevated area Ain the desert,
and III icdicates the "falling sand slope.” Ares I can
be afforested immediately. Area II may be'afroruted
during the second stage whon the elevated area is levelled

off by "struw walls." Xo tree 12 planted in area III
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because the sand ia3 too thiock, and the gradient is too

great. In area I,

the seotion close to area I1I has more

moisture than the section close to the top of the sand

dune. Hence aresa I is divided into Ia and Ib. The

arrangement of trees in the two sub=-areas is as follows:
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c.

1.
2.

3

5.
6.

Type of area where the trees
or shrubs are planted

Species of plants

Distance between plants and
distance between rows (m)

Populus simonii

Hedysarum scoparium

Salix flavida Skv. et Chang
Haloxylon ammodendron (X. A. M«) Bge.
Artemisia salsoloide, Willd.
Alasagnus angustifolla I.
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T+ Tumarix chinensis

8. Salix flavida 8kv. et Chang

9. Haloxylon 'ammodond.ron (Xe Ao Me) Bgee
10. Artemiela salsoloide, Willd.

The elevated arem in the right and left are too high
and have & thiok acoumulation of sand, and therefore cannot
be used to piant trees during the first stage. A straw
vall i3 erected around the area where no treea‘ean be
planted so that it may be used ifor forestation daring the
second stage when it 1a levelled off by wind. The straw
vwall is made of rice stelks or hay. First lay down the
rice staikxs on the ground. Then use a pick to thrust the
middle of the stalk into the sand so that the two ends
will stand up. Then tramp on the saend arcund the stalke
80 that they will stand erect. After the straw wall is
vuilt, cover the area with grass.

The forest built at Chung=wel in 1958 was designed
ty Scviet expert Comrade Ah=-fu-ning. It consists of 50
percent of shrub and 50 percent of semi-shrub. The density
13 one plant of shrub per squars moter, and 2 plante of
semi-shrub per square meter. The plants usad are
falragans micéonhylla var. tomentose, Calligonum mongolie-

cum Turcz, and Caragana miorophyllum.
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Tre problem af the ratio between the woody trees and
the shrubs, and the problem of the density of plants csll
for further study and experimentation.

(8) Porestation with cuttings. According to the
experience of Epueh-pai Hslang in Min~ch'in Hsien, ths
average rate of survival of the cuttings of poplar,
willow, and Zlaesgnus engustifolis is 97 percent. The
rew plants are 60 ou high, and the diameters of thelr
roots are sround l.l14 en.

(9) Deep planting. The characteristics of sandy
lande are the lack of water end the pressnce of a thick
layer of gand. At Sha=po~t'ou, for instance, the sand
was 30 om thicx in 19%7. 1In order to aittalu a high rate
of survival of the plants, Chung-wel bas adopted the
fellowing weasures: 1) The holes for the masedlings must
be 50 cm deap. 2) Outtings =m8t ve soaked in water
before planticeg. 3) et sand must be used to cover the
hnies after the geadlingd or cultilngs sre plantaed, theu
tiaamy arcund the peedlings to make the ground compact.

(10} reresiation with zhort ocutiings. The exparience
¢f Shui~yusn Heiang, Yung=~ch'aug Helen, shows that when
long cuttings axre used, the rate ~f survival was only

42,3 pagcent, tul when short outtings sre used (with 15 om
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sbove tha grovund), the rute of purvival wae $2 percent.
The long cuttings are undeslirable because of the follow=
ing reasors:

1) e long cuttings are 5«6 oh'ih loeng, while the
chort cuttings are 2-3 ch'ih ilong. If the long cuttings
are chopped irnte two, thery =may be used to afforest twlce
as olg an area as would have been if long cuttings wWere
uged.

2) Ir the case of long ocuttings, the above=ground
porvion is long, and sways toc much in the wind. In addi-
tien, as the long cutting evaporatss a largzer swount of
water, ites roct system has a slower development., Jin
the case of the short cutitings, there is none of these
wdegiratle phenomena. lence the oae~year-cld plant
grown out of short cuttiugs nay reach a maxinum kelght of
2 m, while the sne-yaar-cld pleat grown out of long cute-
tinge can vesch a waximum hefght of ouly S0 oum.

{11} In beih Po-hel and Tleag-ko-li dessri, the
galinized area, especially hy the lakes slde, hne = plenti-
ful supply of water. [ence o larme track of laud or the
ghores of lates Lx the T'eng-ro=11 desert wes allurested
in the spring of 1353, bat e large unadver of the seedlinga

died beeaude no proper oeasurer were twen to reduce the
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sulinity. However, in ihe Ho-hsi Corridor, the lake ahores
wors firat paved with sand before torostntioﬁ. As i‘re-
suwlt, the rats of msurvival of the sesdlings wes high. On
the shores of the Pa~yen-nor (Pa-yen Lake) and the Ping
Leke in the Alashan Bapner, thers are five different rates
o survival for sesdlings:

Rate of Survival

1) On siigntly salinized soil 8%
2) On heavily salinized soil 17%
3) On moil with white saline
spots 7%
4) 1n places covered with |
seollarn sand 60%
5) On sand dunes grown with 60%

Fitraria schoberi

To build forests ou lake shores with salinme crusts,
we must first dig the plte, and expese them for 2«3 days.
Then plant the sesdlings or cuttings in the pits and 111
the piits with fertile seil. Finally, the msoil is covered
wiuh sand and rocks in ordsr o prevent the rise of sszline.
10 saline orust appears ia the foreat area, wash the ground
with water, or get rid of the crust bty eweeping.

On lake shores With saline crusts, the soil should be

turned or nade loose afier rain or watering in ordsr to
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prevent the rotting of the rocts. The shrubs ghould not

be watered in summex. As & rcsult of applylng these methods,
the rate cf survival of the trees planted by the tax huresu
&% Ontu~ch'usn reached $9 parcent. (x the weast San~p'ing=
k'ou saline flat in Min-oh'in Hsien, 85 percent of the

trees planted and mevaged in the same way survived.

{12) At Cha=han-pu=io«ko in the Alashan hanner, the
nagses let the eln and Xlasagnus angustifolla grow without
waeding, Wacause the weoads asrve to protect Youag
plants from wind, sand, and hot sunshine. According to a
survey made in August 1958, the seedlinge entirely cur-
routded y weeds were weak aud small, while those halfe
surroundad by the weedr were tall and szirorg. Ag come-
pared with the seadlings noet surroundad by any weed at
8ll, tre esedlinzz under the pretectlion of weeds definitely
grow bevter. The rate of susvivel of alm trees
ylanted ocn the osen ground in frent «f the Shusng-beld
Mowatalr fu the T'eng-ko-ii cesert was ouly 40 perusat.
while thet of elwm troer plarited togetbhsr with wiilet was
72 percent.  Phi:facwy ihat farr cropa, esreaclally
LAguRAnGus LXops, CAL SavWe a3 a liva acresn to provect

the fovest. At Senepling-k'en, lla-ck'in, the space



between tle rowe of trees or sbrube has been widenad to
8 nt for ths onltivation of farm srope. The competiticn
between Loveatation and farwlpg 48 thus avolded am far
as land willizstion in concerned.
{LZ) Evperience of nursisg the sendlings of slseagnus
gustidelia, Meal widely fouud tn the area under suxvey,
Plasepnuy apangtilelia fa adaptadle Lo avy slase. The
thurer vsed for ntovses ot Saa~p ing-kfou, Hinm-oh'in, %0
yeare age ia 2tlll e& #treng «r pew. A4lthough the timber
o¢f Fmcognuz auguatifolis is cot stralpght, it cen be umed
6 make furniture. Ite Yender branches and lexven are
tke Pest Yawds Forr pheep. 1n 195¢, Teng-k'cu trimmned s
lerge apsunt of brapches and lesvoy from the Xlameugoun
anguatitslia treed. and sant it to the pastsral aras &
an crere-winter feddsr for the sniwsle. Witk high recie-
tavien 6235080 s2LALEy and salinliy, Lt gvevws lasi end
ogn quickiy beilng ircome to ths pesserts.  When 1t ds
bloewiis, 4he <hele forest ewally Irearant. Hixoe Lt
A8 wast weiooacd by the messag.  in Ho-bed, all the
gegditeze owdtivesed by the n.oineytod wre narivine.
Iz 295%  Sne aesdiiogh wnrsed ol Minsch'in hed Yo whey
L¥C veess An tne nurserisd Lajore eV Cal he THIrSe

s1zatad, Vae JsLeld wae ady 1,805 soedlings per osu, sad



the onst per seediing was 0.085 yuan. in 1953, the seed~
lings were kept in the nurseries fcr one year, the yield
was incressed te 30,000 seedlings per mou, and the cost
wag reduced to 0.0049 yuan. In 1856, the per mou produce
tiorn waw increagsd to a muximum of 40,000 seedlings, and
the coet was dbrought down to 0.002% yuan per seedling.
The gand fixetion forast at Chung-wel created & recexd of
producing 7¢,000 seedlings per mou. A4 aurvey made nt a
aurgery at Sarep'ing-k'cu, NMin=ch'in, in August 1958 showed .
that an average of 200 meedliugs graw on sach square wetar.
It is estinated that the highest yield will reach 100,000
seedlinge per mou. This shows that the teclhrology of
purging the klaeaxnus sngustifelis seedllngs is steadily
inproving. The experlence ~f Elaeagnua angustifolia
#celling nuraeing may be sunmariged as followa:

1) "Level the ground and ccver the saline with soil."
This 42 an experience acquired ty the San=-p'ing-k'own rurce
at Min-=ch'in. Tha so-cellad "level the grcund" is to level
off the high laund, and rakie the lowland until the wholie
area it level, ané ¢ scrap the ssline cruat. The
reclained land 19 not used until tle next year. If a
plece of land 18 reolzimed in spring, it will be "oultiva-

ted in spring, exposad to sumshine in summer, plowed in
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sutumn, irrigated in winter, and rsked in the next spring”
before the seeds are sowed. In other worde, before a Diece
of reclaimed land is put into production, it will be culti-
vated, plowed, and raked five tc sevenvtimea. 4t the Teng-
cha seedling aursery, Min-oh'in, the land is first levelled,
raked, and irrigeted. Before thawing, the land is pressed
by rolliar 10~13 times, and raked mix *imes.

Cover the saline land with sand. On the basis of the
experisuce of the messes that “sand s like fertilizer to
galine soil," the Sanep'ing~k'ou nursery of Mimech'in used
1,005 carts of sand to cover 28 mcme of heavily salinized
goil in 1955 and 1956, and tluas prevented the rise of sa-
line.

2) Generous spplication of fertliizer and improvement
of the mathod of fertilizer applicatioa. Using Sophora
alopacurnides as a green manure, aad siable manure as an or-
ganio fertilizer, Min-och'in appliss mor; thax 1,400 chin of
+artilizer per mou. At the vsedling nureery in San=p’ing-
It'ou, the procedure 18 %o apply the gresu maxmure uade of
Sophora slopecuroider first at the time of levelling the
ground, and then to epply the stutle manure vefore the win~
ter irrigation. The mixed use of these two kinds of ferti-
livers will help improve the quality of seedliung.
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3) Big field bvelt sowing. 3Borrowing the expenience
of the Soviet 'mion, Ho~hoi has chp.nged "hed msowing® to
"big field belt sowing.” The seedling nurseries at Mine
ch'in are using the following three variations of "big field
belt sowing": |

Three~row style: 40-20«20-40 3elt distance 40om
(ar 50cm), row distanoce Z20cm.

Pour-row stylet 40-20=20-20-40 Belt distance 40em
(or 50 em), row distance 20cm.

Sir-rovw style: Belt distance 30om. ‘

The "bilg field belt sowirg" has the following advan-
tages:

1) The spaces batween the »owe are used in aiternate
years for cultivation.

2) The seeds are neatly sowed, end the coungestion cof
seedlings is aveided. The one-year-old seedlings are s
hizgk as 120 om.

2} ilodern farm machinery may be used for medium oulsi- .
vation and weeding.

Each sewlug tesm consisis of nine persons: three per-
sons dig the ditches; three persons sovw the seeds; and three
persons cover the ditches with sand. At San~p'ing=-k'ou
nursery, 17 32 shih ckin of seeds are sowed on each mou in

is
the four-rew style, it/expected to yleld 54,000 seedllngs
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pez mou; if 48 shih okin ¢f weeds are used, it 135 expected

to yleld 50,000 sesdlings per wou. At nurseries in San-
lel, if 60 shih chin of éoeds are sowed in the aix-row
sty le, 1t 4s expected to yleld 84,000 ssedlings psr mou.

4) ¥arly sowing and early germihation. In Ho-hei,
the nursing grounds for seadlings are generally irrigated
in winter. If the ground 1s irrigeted tou late, the
thawing wili be lat2 nert spriaz, ard the growlag pericd
ot the seedlings wiii be shoxrtensd. If the ground in
irrigated earliayr in wintar, the time ol sowling will
be esrlier. Ganerally, the seeds of Flaeegnus awogustifo-
1lia are sowed on 1% Meroh. The seeds of elit trees are
gtored first, snd soved in ¢nrly soring of the next year.

5; Btorage of Rlueaymus aagustifolisz seeds sud
their zermiratiocr. The seeds af Elaeagunus angusilfoila
nay ne stored in e I, mnd the method of storage will
help the macds garalnate.

Pafore storing, the seecs are washed 2lasar. The
pit ia looazed 4r a dry place with loose sull, nea-
suring 1 m deew, G0 om wide, znd 1~% n long. Put & 1% om
thdok leyer of sand at tie Loilom ¢ the pi%, snd then

pat & &~10 cu thick layer of seseds above thas mand. So



£088 on==g layer of sand altermates with a layer of seeds
~«until they reach a level 30 ¢m from the ground. The
seads are thea covered bdy & layer of fine sand, and a
layer of gress (approximately 15 om thick). Then pour
enough olean water over the pit to wet the seeds. 4 3 om
thiok ice 1s then formed ovexr the grass. PFinslly, shovel
30 om of wei 804l over the 1ce o form 2 small mound.
Afteé the elapse of 90-150 days, the plt may be opened

fer Anspection, and the seeds will be found showing seigns
of aprouting. The sseds may then be taken out of the pit,
wsehed, and then sowed with grass ash.

To help the seeds of Elaesgnus anguetifolia geiminzte
iz spring, the nurseries may sczlt the seeds ln water for
thres dazys, and then hury them in & rectangular pit 50 om
deeps Or the geeds may vs piled uy againet a wall‘facing
the sun, and then covared up by & 2 om layer of hay. The
pile 13 watered svery day. Urder norral corditions, Ihe
segedd will show sigus of sprouting in three daye. wien
5C percent of the seeds show elene ol aprouting, they way

all bk takexn out of the pit and sowed.
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ANI¥AL HUSBANDRY IN ORDOS, KO-HSI,
ALASHAN, AGD 7'EUd-HO~LI

X« Crdoe

In the Ikhchac League, sanay pastoral area constie
tues 4C percent, terraced pastoral arza in front of the
mountaine constitutes 4C percent, meadOW'pastofal arsa
with low mcuuds constitutes 15 percent, and faruland cocuse
titutes 5 percent of the total area. The farmland is
located ounly iu the northeastera part of the League,
while the rest almost entirely belongs to pastoral areas.
the meadow pastoral zres i1s the principal pastoral regloen.

Amcng tae areas under survey, Ordos has the best
natural conditions. Tue Mongols call thls area Po-erh=
to=-n81, whicth Zsaus "good grass.” Since the coaditions
are favoratle for reclamatica snd animal husvaudry, the
prenomens of fndiscriminate reclamation and indiscrimi~
aete une of pastures are so sericus that mere drifting
gend arcess gre found ipn Ordos tnan io 4Llaehen. 4S5 soon
a5 the vegesarticn on the drifting ssad 1s restored, 1t is
destroved. (Por fustance, ian 1917 the .ongols aud the Hens

wivied all the vegetation and Iorvesta in Ordos in az attempi
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to clear the grouand for reclametion. Ahout 60 years ago
during the Ch'ing Dynasty, the vegetation was seriocusly
destroyed by the ifmmigrants.) The drifiing sand caugzed hy
indiscriminates grazing 1a exiremely ssrious. In the cen=
tral and northern rparts of the pastoral reglon, the sand
dunes are coveriny cver organio black s0il. Thiu means
that these places were originally grasslands.

The ratic hetween grass production snd grass consumpe

ticn at the wWn-shsng 3anner, ithe Otok Panner and the Hange

ahin Banner 1s sabout the same. Goat consumes 32=-34 parcent,

sheap consunes lé4.4=25.5 percent, cattle consumes 12.5=29.8

percent, horse cousumes 1l7~22.3 percent, miis  consumes
Ze2=4.5 per&ent. canel coneumneg Q.4~2 persent, and pig
congumen l=3.4 percent. Host of the grass rroducsd in
Ordoe 43 therefore couzumed by goat and sheep. (The

vatio among the nunber of domestli~ animals 18 as folloya:
Sheep ¢ goat ¢ donkey : cattile ! horse ! mule : camel =

1 :1 324 :5% ¢85 ¢85 ¢+ 7). The cheep and goat are
concentrated neer populatiéns of wesde and swall ehrubds

op the terraced lands in frent of the mountains =nd lu the
neadovw arees. Beosuse of heavy grazlng, the pastures ars

degeneralized and dwindling in slze, wlth patches of

e
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drifting sand appearing here awd there. The followlng 1is
a description of the different areas in Ordos:

Farmland, With the exception of come farmlsud aloug
the rivers vhere irrigation .s feasible, most of the
farmland is dxy. In the transitional area from the terraced
lend to the bdrim of the loess area, srosicn ditches are
clearly seen ou thc pisdoeris .  In the Mac~wi-zi desert .
area, the [armland 4 very umall in aréa. The pasturae
in the faxming area are exceedingly emall, lccated wmostly
ar low, swaunpy, and salinized lon4ds. The fsralaunds in
this area are oftsn nlt by nstural calamitles, and the
arep yields ere unstadle. iore perennial herbal plants
should bpe planted, c¢rep rctation should be practised,
and provective forests should e bulls.

Meadow pastoral area witk low mounds. This area
includes the le,ustrine mesdews in the northwest ¢t the
Wueghengs Japoer and the southeast of the Jtok Bauner.
?o?ulatiens ef Avhnatberum crlendens Chwl are fouwnd on
meadew caline s0ll; populatiors of Artemislisz salsclolde
ard weeds are found on chesirui sodll; end populations of
Artenisia saleololde and Oerxagans steaspliyila polark are
found on nrimitive drowm soll ir stabilized cr somi~Kiabl«

lised daseris. There are no pastures which lack walter.



’

Drd fting sand areas are found in the north end south of the
Ttao=yuan MNound, the Pa-yen Lake, the Chac-rusng Flat, and
the Hsin~misc Jistrict. The vegetatlon over higher places
glready show zignse ¢f degeneration vecause of heavy grazing.
Purthemore, tbhe meadow s0il crea is glready infested with
poisonous grass and parasites. The famous horses from the
mi~sheng Banner and the Otok Sanner are no longes as good
a8 they were vecause of the degemeration of the pastured.
The death rate among the aninmals 18 high beocaguse *he
load orn ecaoh rosture is already over the saturation polnt.
In the speing of 1357, 200,000 domeatic suimals died in
a drouzht, and only 500,000 heed of domestlc enimals
survived {(the tetsl nuuber of domestic animals in ihe
carly vears ofter the liberation was 300,000). There are
few trees Lo the arez, excepi for some willow snd elm
tpees found heres and there neay tha population centers.
There 18 10 nrietective forest % all. Tuenty years agd,
the schnatipervi splendens flats were fully grown with

culix Che

‘.."o

ropbila gad Cerngars misvophylle var. tomesn~
tosn &8 gk me a mexn, bt new all tuese {luts have
vanome areas of drafclag cant. Thae degensration of the

pastures s very fezt. 1t was ¢aly in 1956 that “he

Ak
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Moxigols began %o culttvnte‘todder orops, such as millet,
black bsans, corn, buck wheat and sorghum, snd such crops
quickly cauted the formation of drifting sand.

in th&a.nrea. sfforts should be made¢ to eliminate
poisonous plante (such as tsul-ma~-ts'sao) and parasites,
build protective forests, plart leguminous and gramineous
feed grass, and relse grass for sand fixation. As the
nunber of domestic arinals on each pasture is already
over the ssturation point, domestic animals should not bo‘
allowed to muldiply without a limit. However, more
drelt animals for the farme should be bdred ané neat to
the farms o¢f loess pledment areas. Enough green fodder
should be plaﬁted and stored for smergency use in drought
_ yeers or years hit by natural celamities. In order %o
establidl the bases for cultivating fodders, it is im-
perative to have irrisation;riailiﬁies. Both Pa~t'u-wan
Belang and Na-liu~he Haiang are gocd siters fox the conse
truation of 1rrigation projects. 1In plann&#g the pro-~
Jects, oversll consideration should e given to forestation,
and animal husbandry ae well as the ocultivation of fodders.

Terrsced pastoral area in front of mountalns. This
arss refers to the high lapnd in the northsast of the Otok
Bearier adjnoent to the pledmont of the Table Mountaln.

i
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The vepatation ohanpes gradually from the «nshion~shaped
populatiscns ¢f mmall shrubs o pledaosnt diluvial sadinents
in the esst of Oxdes te the small shrub herbal plants ox
tha sandy aod recky @o0ll in the west. A thin laysr of
floury, sandy brown zeil 12 frund throughout the arsa.
As an important small shrub faed, Artemicia frigide Willd
19 foungd in popuiations of Resumurie soongorioa (Fall.)
Vexim. + Jararana etercvliylla dajark + Zygophyllum
xanthozylon Maxim + Salscla paseerira Bge. + 5tipa gobdbloa
Roshev, and the Artemisia friglda Willd«Dlanthus chipensis
Lo population. Durirg the drought of last year; some of
the Artemiaia specien withered, and the animales had 4o be
moved to the meadow pastoral area in the southwest for
grazing. From time to time, the animals are also herded
to thig ares for grazixg from the meadow pastoral srea
when the latter 18 infested with parasites and poisonous
plarta. Hence, 1l the terraced pastorsl aree 1o front of
the mouatnlne, one can find bhoth nomeds aud settled
herdsmex .

Mmortace of Water 45 8 asrious prodlem In this ares.
In the water shoriage area, s~ae of the water wells are as
daop as 20=%0 chwag, and wetad bhae 16 ve tranaported frunm

Pilaoes &U=30 1L away. Yrivate water wells are often loocked



&8 3 precantion ageinst water stesllnge The aotivity of
enimala 12 limited to the ares srrownding the water woll.
Por vizg auiwels, thely motivity eraa Lo limited te 20-3%0
13 from ths weter woll. Ror sheep or goat;, theiy activity
areag 1z limiled o 10=-15 11 from the water well. Az A
cocyaquaule, lerge areas of grags csunc® te utilized.
Altast &l the smetures in the terrsaed pasioral ares

of the Grdos lack water, In addition. &)l the pasturen
ars over ussd, resulting ir degensratlon durdng drought
7ears,

The denth rats of vheep snd zost in this srew i
Lowsr “han thad in the neadow pastoral sres. M other
animals, the (ozth vata fluotuatae greatly; Por dnstance,
the nurher wi noreen in 1955 was 269.56 percent of shat
Ar 198G, B0.1E pevcent of what An L9584, and 7.2 »srcent

- B

af Seet Lo LdbE. PThis shows thet the irratienal willize-~

In vegsrd toe the gsherizge ol water, nmore sourcen of
water should be erplored; snd the teols for water 11itiug
aronld he Imianwved. s paotiores ahould bha used by
rotntion, oG estsr abhould b sbhipped oy cact to pletes

puitelds ol the p

mn

shures Yo gnancy the thl wt of the aotivale.



Podders sheald o atored, and a »len zhould be made for
the utiiization of water weila, founteins, and rivers.

The Yonwhal=tze Fu=pu~ch’l desert aresa. T™hie area
falls within the PFang-chin Baanover. Cf the 306,000 square
killometexre of this banser, 5C percent is pastorsl area,
one-third is desert, 1.5 psrcent io farmland, 0.3 percent
is fovest, and the rast is non-productive salinized land.

Tre pastures of this ares are found on the highland south
0f tne Xu~pu-ch'i desart; in the sand 4duse area, and the ‘
aren between sand dunes. The vegetaiion in the highland

area As distributed on the ancient eluvial soli avexr the

eretacaoun hedrock. On sand dunes and on the ground
between #and dunes, graminscus plants and weeds are

found. TPenisetum flaceddum Griseb and lasiocgrostis
splendens (Trdc.) Xuntk are widely distributed. Artemiria
salgoinide, Tesmrnochloz villess Bor., Allium mongeliourn
Beee, fhregiites sommunis Triu., toul-ma<ts’se {poisoncus},
apd  welun~hofzo ave found hare and there. In cumpurative-
ly benvily sazlinized placeas, Kaildiurm groclile Penzl, and
Eitrarin cchoperl ae saen. In this srex there are nony
dry datehnes, whiok are more thasn 100 i long. Suok ditehes

tnolnde hs Snelans dhieb, the Hxo-uegetul ditch, the



Yon~hal-tzu Iry diteh, snd the Mo-lin ditoh. These dry
ditohes can be used to store water during ths reiny
sesson. The pastures on the ground between ssnd dunes
are already degeneralized becauss of indisoriminatc use
for grazing. Son2 0f these areas are turning from senmi-
stabilized deserts Anto drifting sani areas.

There are many water-scarce pastures in the northeast
of Yen-hal-tzu and in the west of the Haug-chin Banner.
The underground water level in the northeast ¢of Yen-hai-tzu
19 a8 deep as 7-~10 changz, wihlls that in the west of Hang=-
ckin Banner 1s oftan at 2030 chexg below the ground.
Furthermors, underground water ocannot be used for
drinking because 1t 18 heavily mineralized.

I the fu-pu-ch'il desert, the annual precipitation
ranges from 150 mm iz the westi to 300 mm in thes east, and
freosh undsrground watexr ls found under the saand layer.
Hence Zassio dasyphriila, cha-ming-ko, and other feeding
graBd can grow. 4ltemisis salsololde and Jaragauna tra-«
secantheldes are aleso widaly disﬁr&buted* In msome places,

freah rain water 48 abeorted by bdig sand dunes, and
veeps dowu inlo the ground to form a fresh water layer
Wwidch can be uged foxr growing sand-=fixation plants.

In the desert, 30 psrcent of the residents are
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settled herdemen, and 70 percent sre nomads. Living in
yurts, the lengols lead a primitive nomad 1life, and inoreass
the threat of drifting sand.

II. The Ho~hai Corridor Basin

Ia the Ho-hai Corridor, the grassland totals 90,000
square kiloreters, oonafttuttnc 31.11 percent of the entire
area. In ths faruing area, there are 2,181,340 head of
big and small domestio animals, constituting 68.52 percent
of the totsl number of animals. The pastoral area in the
corridor is so small that the animals have to be grased on
the Oh'i-lien Mcuntain. The natural pastures becoms all
the more insufficient as a result of the expansion of
irrigated farcland. Therefore, the lack ef pastures
becomes & serious problem.

Wasteland in the basin consists of pastoral land,
gobi, dezerted mountains, sandy and heavily salinized
land, and i1dle farcland. The f£irst three kinds of waste
land are causad by aeolian exosion. The last two kinds
are good for grazing. As & matter of faot, the sandy
and heavily salinized land in the west of the corridor
oconstitutes the principal nnfural pastoral area in the
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entire region.

The gobis at the middle xnd the lower reaches of
the Su~lu River oconstitutes 70 percent of the total
area of the river vslley. Tha major plinta grewing on
the gobis inoclude Bphedra Prsewalskii Stapf., CGalligonum
mongolioum Turcz., Hololmohne uoonnﬁoa Ehrenb., Nitraria
schoberi, Zygopbyllum xsathoxylon Mn-. and Asterothas~
aus centrali-agiaticus. The gobis are poor ypastures for
canels becauss the grass ie scarce, and the underground
water level ias deep. PFor instance, the godli in Tun-huang
is large 4in ares, it has only enough grass to feed 71
camels. The camel caravan stations in the ocentral part
of the basin serve essentially fine fodders such as bheans
and husks ¢f grain. The camels not used foxr transporta=~
tion are graged in the mountain area. However, grasing
should be forbidden in the heavily eroded Pai-lung-tul
ares, vwheres vegetation is scarce. The pisdmont ares
Az front of the Nan Mountalin may be turned into & pasture
by using vater from the Oh'i-liex Mountain for irriga-
tion. The desert area, where irrigation is impossible,
should be used to grov nedicinal herds and plants with
long fibers, and no graiing sbhould be allowed.
The Pai (North) Mountain end the Ma-ohung Mountain should
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be used as a natural pasture to raise sheep, gost, and
camels.

The sandy saline land ooneists essentially of saline
g0il unsuitable for reclamation. 4t present, Zorestation
projectmaimed at “sealing the sand and reising the grass"
ars going on 4in many places, and thus the limited numbof

of pantures are over-used. Beosuse of the degeneration

of pastures and the wanton destruction of vegetation, ?
animale have little resistance sagainst disease, and 'I. |

their death rate is high. Take the saline soil pasture |

at Tun~huang as ci example. The number of sanimals died

there ccustitutes 55 perocent of the total nunber of animels

died in the wholes hsien. BSince auch psstures have & low

productivity, the local peorls suggest that they should

be used %o grow wild hemp, Achnatherum splendens Chwi,

and Iris exsata L. which can be used as rav materials .

for making fider. Although such suggestions are worthy

oL coneideratiox, attqntion should also be given to the

potentiality of developing animal husbandry. Whereas

these pastures (on whioh Phragmites ccmmunis, or Alhegl

pseudoalhagi Desv, is the predominant plant) are still

uged for pasioral purposse, they should be used to raise

superior species of grass for ha&-nakina.
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During the low water lsvel period, all the withered grass
and inferior speclies of grass should be burned and
replaced by better species. At the thawing time or when
the water level rises, no grazing should be permitted in
low and swampy areas o0 as to give the grass a chanoce to
growe. In places at s higher altitude, the pastures should
be uged by rotation. Locations should be selected to
build silos to store grass for use in vinter and early
spring. TFPhragmites communie may bs ocut once a year. At
orin-t'a, for instance, it may be cut in July, and then
dried, and stored away. Ir higher places, more Glycyrrhi-
za uralensls Fisch, Lycium chinense, and Sophora alopeou=
reider L. are fourd becﬁuse cf lighter salinity. In places
where the water level 1s not too high, the quality of
Phragmites communis is tetter, and there are more better
spesies of gramiueous plants. Zaecause of the higher alti-
tude of this arex, tThe soil is more sandy in property, and
many places are exrposed because of heavy grazing. Hence
protective forests should be built, feeding grass should
be oultivated, and rotaition should be put into eflfect Zor
grasing. In the Tin-pen-ekul area near Chin-t's, where the

water 48 hitter, and cannet be used by animale, deed
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underground water should be tapped. The pastures with
saline orusts sbould be either washed o soraped. 8Sinoce
thie area is well equipped vith'oonditionl for rajising
aninels of higher value, considsraticn should bs given

not ornly t6 investment, but also to the Lfmprovement of
animal speciass we shall never succeed if we give only
cne~gided considsration. The animal. Bere have a low

rate of multiplioation. At present, in the Larming areas,
mules are born by donkeys. Howsver, very few animals 'I’
can meet the mtavdard requirsd of draft animals except for
8 small number cof ocsttle and mules. JAumong the animale
hieres, 2 large nusbar of them are either too younrg, or too
ald, or tod weak. Such a backwulrd situation exisie not
only in the pastoral ares, tut slso in the farming area.
Aocording to statistios conpiled at Ta-tan and Shang=juxn
Heiang in :ip=ch'in Huien, of sll the number of draft
animels, 27 percant aTe oattle (one~fourth of them are
strong), 4 percent are mules (54 percent of them are stong),
and €6 percent sre donkeyw (28 peroent of them are atrong).
In cther woxds, 44 percent of mules, 41 perceat of
doxkeys, 38 percent of hérleu. sud 36 pexrcent of
cattle are old, weak, or orippled.  Ionkeys -. the mogt

ugod snimalg in the farming srea~saxre too esmall
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and 0o weak to meet the requirements on the farms. The
mules born by the weak donkeys alsce cannot satisfy the
requirenments durlng the great leap forward in agriculture.
At present, foreign breeds are heing introduced into

thie area for improving the nnimai species.

It is thersfors suggested that an animel breeding
station be estabiished. 42 o first step, collect all
animal species, and turm them over to the animal dreeding
station for seleoction. Then oross the bresds by artifi-
cial fertilisation so as to obtain the best species.

In farning axrea of the corridor, there is a shortage
of fertilizer. One of the mailn purposes of ralsing

sheep 13 to accumulate fertilizer. In An-hsi ané Tun-
buang, sheep conzume 16.5 psroent of grass. In Tun-huang
and Chinvt’a, gost consume 15.8-19 percent of the total
amount of grass. In the future, for lmproving the pase
tures, and for ensuring the supply of fodders, shee)
rﬁistng ghould s changed to hog ralsing because the
manure produced by sheed is not as muoch as that produced
by the pig. After a pleriiful mupply of fodder iz ensured
efforts should be devoted %o the development of meat and
dairy products 30 a8 to mest the demands of urban resi-

dants in the aran.
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Domestic animals (ommels and sheep) in the
basin are closely relsted to the pastoral areas in the '
nearby deserts. Several tens of thousands of ocamels now
raiged in ths Alashan Benner belong to Xansu Province.
Tha camels are aessentially used for ocarryiung salt. On
their journeys from one place to another, ths camels are
freely grazed on pestures along the road. ILarge arens of
drifting sand have already appeared on pastures near
the Ya-pu~lal salt lake and the Chi-lan~t'ai salt lake,
hacause of the excessive grazing by camels in winter and
spring when the transportation work is heavy. Min-oh'in
has the largest number of camels, while Thin=t'a has the
largest uumber of goat. At Min=ch'in, send dunes
ocoupy 52.73 percent of the total area ¢f the hsien. At
Chin~t'a, deserts znd muﬁntatns ocoupy 6.7 percent of
the total area of the hsien. Since many pastures in
these tWo hslen ars under the project cf “sealing the
sand end raisiag the grass,” the camels and sheep have to
ba grazed in nearby deserts; thusg ceusing the destruction
of larze areas of vegetation and  the

formation of drifting sand. As these areas ars close

to the agricwitural, iladustrial, and mining centers in the

Ho~hgl Oorridor, inmedirte messures mait be taken to
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renedy the situation. Basically, the number of domestie
animels in the Ho-hsi Jorridor has been on the increase
uring recent years, but there has besn an odvious deorease

[ )

> ]

2f cemele, shesp, and gsat Anm Min-ch'in (sss falles 1, 2,
and 3). fTherefors, the seleotion of speoies and feeding
of canals, and tho sand fixation work shouléd be considered
in conjunstion with the improvement of pastures.

Table 1. Number of Goat in Bo-hsi
Coxrridor in Recent Years

1 15T 1952 1953 195¢ 1958 1956 1957

T
A Onin=t's B. Mun-huang
Ce Avi~hsi De Min-oh'in
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Table 2 XNumber of Sheep in Ho~hsi
Ooxrridor in Reoent Years

15006
10000+
oo

vmsmmmnalsnamuacdusns
‘350 1951 1952 1953 1954 1968 1936 1OA7

Lagand
A. Yung=ch'ang B. Min-oh'in
0. An=hsi D. Tun-lmang
B. Chin~t'a
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Table 3 Number of Camel in Ho-hei
Oorrider in nunt.ruro

18000;-

&

1650 1951 1962 1983 7954 1955 1956 1957
Legend
Ae Min-ch'in B. Chin=t'a
0. Yung=oh'ang I. Tun~=huang
Ea An“h.ﬂ.
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IIX. Alashan

The Alashan district inoludes the Alashan Bamner and
the Otok Banner, with a tosal area of 230,000 square kilo~
noters, & population of 73,274 persons (of whem 25,935
persons are herdsmen), and an animal population of
1,053,472. During the last deocade, there has deen no
noticeatle inoreanss in population, but thers has beon
sn insreass in the number of animals sinoce the liberation.
Because og the vast ares, thers are only l.2 persoan and
4.5 head of animals on each square meter of land. The
Alashan Banner has a total population of 23,792 persons,
and on the sverage each person hasl3.l hesd of goat, 12.2
head of sheep, 3.7 hesd of ocamel, 1.3 hesad of eattle,

0.6 head of horse, and 0.42 head of donkey.

The vegstation 1n'kluahnh 48 ‘soarce, end a large
ares of 30il is exposmed even in ordinary years. In
&nrought yesrs, domestio animals wander over s large
area in search for grass, and tramp on the weathered
pebbles, thue causing the formation of drifting saud.

Mhe casuslty of domestic animals is high in years vhen
grase 18 lacking. In one oui 0f every three years, there

18 & grass shertage. In the past when the pastures were
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out of grass, the animsls moved to the pastures on lake
shores or on the Ho-lsu Mountsin. |

As the olimate is getting @rier and drior; the vege~
tation is slowly changing to the desert type. In the last
few years, the number of animals has been inoreased by
several times, but the situation of the pasture has not
been improved. In the years to come, typ shortage of
grass will decome more serious, and the threat of sand
will become gresatsr. It is, therefore, imperative to take
measures for the improvezent of pastures. |

Statistios show that ths number of animals decrease
sharply in years of drought. 7Take goat in tbe Alashan
Banner as example: 102,851 hesd in 19363 55,406 head
in 1948; 105,530 head in 19503 332,376 head in 1955; and
369,758 head in 1957. Take oamel as example: 46,325
hesd in 1936; 54,271 head in 1546; 49,078 head in 1948;
53,936 hesd in 1950; 89,775 head iu 1555; axd 104, 304 head
in 1957.

Iuying the years 1955, 1956, and 1957, Alashan
suffered the worst drought in 80 years (in some places
there was no drought in 1956). Although some animals
dles Yecausa of the drougkt, the total number of auimale




inoreassd instead of decressed. Thuis shows thet people
took & passive sttitude toward the drought in the past.
But during the serious drought of recent years, the
government and the people todk active measures to fight the
drought. Ia the PFifth Su-mu, for u-m«; ths domestic
animals were sent out to the Eo-lan Mountain and the

Dtok Banner for grazing. In 1957 when all the good feeding
grass was eaten up, the camels had to eat Nitraris schoberi

to £111 their stomach. The work of proteoting the young
and female aninmals was partioularly important during the
frought. JAoccording to _ wstatistics of the Alashan
Banner ia 1955 (a year during which the drought situetion
was less serious), the number of female cattle and cattle
less than one year old constitutes 63 percent of the

total numbexr of cattle; the number of female sheep and
gost and sheep and goat less than one year old constitutes
65 percent of the total number of sheep and goat; the
bumber of female camels and camels less than one year oléd
constitutes 52 perocent of tkhe toial aumber of ocamels;

the number of female horses and donkeys and horses and
fonkeys less than one year v1ld constitutes 43 perceat of
the total number of horses ard dcrkeys. Xatural ocalimmities

3cé
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accounted for 42 percent of the total losses of csmels,
14-16 percent of the total losses of sheep and goat, 3C
perocent of the toital losses oL oattle, 27 percent ¢f the
total lomses of horeew, ard 27.4 percent of the total
losses 02 donkeys. The number of aninmals sold in relation
to the total number of deorease was 20 percent in the case
of ocunels, 4L puerocent & ths oase of sheep and goat, and
40 percent in the case of horses.

During the dxoughkt, sheep and goat are ofter slaught-

ared for meat, but csaxels are never slaughtersd. In the

dlaghan Beoneyr, camels eat about 50 perocent of the grass,
| and gecat end sheep sat about 40 percent of the grass. It
18 therefors ixngportant to watoh the grazing camels,

shen) and gosy, beosuss they can acoelerate the destruo-
tion ol the vegstation covsring.

Therefore, during thne drought ssason the following
meagures should be takens forbld grezing iln pleces
wkere vagetetion 1S gearce; move anjmale (aspselally
young and femals animals) té rastures outside of the
region for grazing; sell or slagghler the o1ld ari weak
animalizsi and prepars exough over-wioter fodder.

Under the effect of high aridity and frequent drought,

the pastures in Alaerbon sie typlcal desert pastures



ocaversd esssntially by thin semi~gshxubs. The vegetation
hoere dependehsavily on rainfall and atmospherioc moisture
for growth. The strong msolisn erosive offect turns
pebdbtles into sandy, primitive soll. In uany places such
primitive soil hasz a high wodility. Many monadnocks and
pledmonts are fownd in the Jourth and MILth Su~nu in the
Alashan Banner. The animals are uneveanly distriduted
because the vegeteation ocovering on pastures is thin, and
the capacity of pastures ia acocomnmodating aninals is
low. The ocunels produced in iAlashen are raxnowned in the
vhole country. X¥or the improvement of aninsl mabandry
in this ares, more grass should be planted near the water
wella or at the sources of water, the ares within a
radius of 5 1i from the population center should be re-~
served for ocultivating winter axd apring fodders, breeding
staticns should be set up in the vicinity of population
centors, and grown-up and strong svinsls should be
mt {0 graze on pastures in more remote reglons.
Underground water ofter convergee and gushes %o the
surface in the low basina in the desert where FPhragmites
communie, Achnatkerum splesdens Ohwi., Nitraria schoberi
L., Kaldidlum gracile Penzl., cto.,thrive over & wide area,

and form an inportant pastorsl Tegion in the desert. This
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region not only exables the locsl domestio animals from
the threat of drought, but also provides an asyluz for
animals nigrated from other areas during drought years.
In this region, the auimals are evenly disiriduted; and
the pastures have a high rate of utilization and oan
accommodate & larger number of animals per unit area.
As the prinocipal pasiurss Lor cattle, thess grasslends
ere looated in lacustrine basines in the Beocond and Third
Su-mu of the Alashan Baunner. In respect to measures of
improvenment, the 1low swampy aresas should be reserved
for hay-making, the higher pastures should be rotated
for grazing in swmier aud autumn, protective forests
should be built around the brim of the pastures, and
tall trees should de planted here and there to provide
shelter for wandering sunimals.

On the alluvial plains in front of the Ho-lan
Mountain, and the Ch'eng=-ling Mountain near the Yellow
River, the water supply is satisfactory, the soil is
fertile, the aeolian erosion 1s slight, and the
vegetation consists of populations of saall shrubs and
gramineous plants. There 18 a lack of rainfall between
apring and sumaner, ag z0st of the rainfall oooﬁr. in
August and September. During years with plentiful of
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preoipitation, numerous species of granineous plauts and
weeds appsar and cover ‘ large area of this regien.

As better sheep, cattle, -and horeses sro.rtilod in the
area, fur is produced in large quantities on the alluvial

plains in front of the Ho=lan Mountain. The quality of the

grass 4s at 1ts best in sutumn. Hence the nearby pastures
should be used for grazing in winter snd spring, and more

remote pastures should be used for graxing in sumaer

and sutunn. In some places, fodder raising bases may

be established by utilizing the sources of water in front

of the mountains for irrigation.

The pastures on the Ho-lan Mcuntaln belong to ths
forest steppe region. The mountaln itself is partly
coversd by & natural forest. In the past, there was
a8 sexious conflict between forTestry and arinal husbandry
in reaspect to land utiligation, but nov grazing is only
permitted in the pledmont area, where 100,000 head of
gheep and gost of ths Pirat Su-mu feed ¢n graminecus plauts
and weeda. Siriotly speating, the pastures on the moun-
taings should ba provided witih irrigation famclilitvies, and
solely reserved for hay-making snd raising foddexrs to

be nsed in winter or drought seasons.
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The principal pastures in the O-chi~nas Fanner are
loonted along the O=-chi-na River. Bacause of the high
underground wvater level, Tamarix ramosissina Idb.,

|
Elueagnus angustifclia, 4clmatherum splendens Ohwi, ;
Phragnites communis, and Sophora alopscuroides L. ?
appear on such pastures. The lesaves of Elaeagnus :
angustifolia cen bs used as & feed. In the gobli ares,

vegetation is scarce, underground water lsvel
in deep, and the human and animsl population is small.
The salt lake region cannot be used for animal husbandry
becguss of Pizh salinity. In addition, the greesland
on the Ma~chung Mourtein also conetitutes one of the
privoipyal pastoral grounds ia the (-chi-ns Banner, dtut the
laok of water supply wakes 1t less valuable. The maiu
domestic. animals in the O~chi-na Zanner consisats of
canméls, sheep, and goat.

The Pa~yen=-:zho-erh Lesgue has a total of 115,000

gquare kilometers of grassland (osustituting abocut cne=
half ¢f the totel ares of the League), distributed
mainly on alluvial plains in front of mountaine, on
rilly sandy lands, and ia laousirine basine. The rest
of the league 49 a vast expanse of dessrt filled with

gravel, broken rocks, and shiftirg sand dunes, undeslrable
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for animal husbandry.

The whole Alashan Banner lacks water. The total
area of graselande, which cammot be utilized hecause of
the lack of water, constltutes one-fourth of the entire
area of the Aleshan Bgpnner. No aquifer is seen even
at the depth of 20 chang below the surface. The vegetation
in the northwest of Pa-yen=hao=t'e consists ¢f papulations
of Artemimia ordosica Krssch. + Corispermum patelliforme
Iljin., and individual plants of yu=lo-1li, ah-kai-hao,
Stipa gobice Koshev., yine-ch'eng=-hao, and Salsola passerina
Bge. Other plants include Pa-yin~-lac-erh-kung of Pa=pal-~
keo~erh, Han=tac-erh-tur of Ta-ching, Pa-yin-ko=%tal of
AL~1lisb~vu=ksl, and lHei-ma~kang snd Wu~lan~iung 02 7'u-lan=
t'al., After the rainy wveason, a great varieiy »f herbal
plants emerge. The lower deprressed areas may be uiilized
to accumulats drinking water for animals.

Thare are about 40 watar fountains in the Alashan
Iannsr. Por establisting tases for reising foddors, a
water conservancy project 18 designed for ths Ha=la=-wu
dtteh 4n the north aad south of the Ho~lan dountain, and

a wahter reservaoir is desigued for T'a-orh~lin.

i
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iV. The Utiligation and Improvsnent of
Patures in the 7'angeko=li Desert

On. the bamie of our observation, we may first of all
say that although T'eng=ko-~1li is & desert, it is not
& dreary, dreadful, and useless land. On the contrary,
it 13 a tressury ¢f numerous resourocsas such a2 salt,
alkall, water, snd grass. Prox the viewpcint of animal
husbapdry, it L& fully equipped with conditions to be
turned inte & bsas for the development of animel humbandry.
The T'oeng=kc=l) desert im pituated in the south of
the Alashsy: Banner, with a total area of 30,000 square
kilometers. Avout 52 percent of the totsl area i ocoupied
by & vest expanse of drifting sand, and tha rest, 48
percert (thst e, 14,000 square kilowmeters) oan bLe
used a2 rastures. The vopulaticr is &,000, most cf whom
are engaged in animel husbaudry, end a small nuwuber of
them are salt ning wortors. They ralse abont 244,000
head of bilg snd spall anixils (accuoxrdingz to the 1958
statistics of Aleshen Danver). The buman beinge and
snimals live in low, and werm lscuatrine basine (cases in

deserta) with plenty of water and grass.




Although a typloal desert, T'eng=ko=11i is endowed
with hetter natural conditions than the gobvis in the
O=oki-ns Banner and to the west cf Ohia~ku-kuan.

Acocording to the climatic deta gathered at Mineck'in,
Sha=po-t'ou, Pa~yin=hao~t'e, and Ya-pu~lai, the eannual
precipitation in the T'eng-ko=1i desert is around 120 mm

(50=T0 mm 4n gobl area), and most of the rainfall ocours

in July, August, and Septembter. The frost-free period 0
lasts 190-200 days (one month longer than that in the

Eu~lun League). The duration of sunshine totals 3,000
houra. Although a desert may have 101 disadvantages, 15

hag one advantage; that is, the evaporaticn is slow ox

acoount of the weak capillary effect. MNost of the ralnfall
seeps down through the sand, and is preserved under the

ground betwesen the sand dunes. With the exception of

some individual places where the underground water level ‘
1s low, the underground water level ir places between the

sand dunes and in lacustrine bdasins is generslly at

1-5 n telow the surface. I% is not tie ito say thet

thers 1.8 no water in the desert. 3Because of good aeration,

the sand land bas only a thin lgyer of ice in winter, or

1% may remain entlirely uanfr>zen. Ir early spring, the

terreatrial temparatuse in the desert is high, and there i
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plenty of moisture 4in the air. In winter and spring, the
Owcalena. Banner is# not so cold, and tke snow 4e& not so
heavy. Evidently, these natursl oounditions are favorable
1o the germinstion and growtin of feeding grass, snd the
utilizetion of green plante. There are hundreds of big
and smell lakes, aroucd which grass is abundant. These
lake basins are not only the mein pastures at present,
out are potentizl beses for raising ocultivated fodders.
In additlon, there &re large areas of pastures ret yet
utilized bdecause of the lack of water supply. According
tc an estimate made after this preliminary survey, the
total amount of gracg produced by the present pestures

is nore ﬁhan ecough to feed the current number of domastic
‘eninals. (In faot, the present numbsr of domestic animals
ecan be incressed by 50-60 percent.) Thim serves to
splaty  that T'eng-ko~-li has a great potential for the
developuent of animsal nusbandry.

The superlority of socialism s alsc urexceptlionably
shiown here. Tharkes to the surport and soncern of the
party and govermment lemdership, and tThrough a series of
volicies and messures, the suimel husbhandry indusiry in
the T'erg~ko~1i h26 advanced from <~egeneratior to stabllity

and 48 forging ehead in the direotion of development,
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Ap compared with the pre-liberation figure, the number

of ¥ig animals was inoreased by 100 percent, and the
nusber of small animels was inoreased by 200 percent

in 1958, In pace with the inoresee of the number of
animals, the standard of living of the herdsmen has been
raised to an unprecedented high. Xow ¢n the average

eaoh person has 41 head of animals, in addition to his
inooms derived from subsidiary produstive sotivities, such
as transporting salt and gathexing medicinal herb. ‘
Experienced in waging battles against aature, the herds=~
men show ardent love for communism, and respond quickly

to the oall of the party and Chairmsn Keo. They have
gradually ohanged their nomadic habit of chasing the
water and grass and depending entirely on nature for a
living. Under ths supexior poput;pn of cooperativization
(sommamalization ia ourrmtl‘y udoﬁq). they are con~

sidering suock problems as the improvement of the nanage- ‘
mant of thelr livestook, and the ratlonal utilisation
ol pastures. During the last 1=2 years, they acquired
consideratle experience in planting feedlng grass and
planting seedliings.

These favorable natural and scoial conditions are
frroeful guqrantuq for the furtiaer development of snimal
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hugbandry in the I'eng~ko«li desert.

Now let us analyae the proportion of animels in order
to see the direction of development 0. animal husbandry
in the area. 0f the 244,000 head of big and suell animals,
16,583 head are cattle, 6,112 head are horses, 261 head
are mules, 3,967 head are donkeys, 61,906 head are goat,
129,826 head sre sheen, and 24,913 head are camele. The
nunber of camelis counstitutes more than 10 percent of *“he
total number of animals. In terms of the consumption of
grass, camels consume about 36 percent of the total amount
of grass. T'eng~ko=1li hag the largest number of double=
hump camels in the country. The high percentage of
camels smong the animals is ¢lossly related to the
natural conditione in the desert and the needs of the
local people. 4ia »verybody knows, camels can ~eed on
skruis, semi-shrubs, and weeus cn the degeri stepypes,
end heve a high adaptablility to aridity, severe cold,
wind, =an< sgud. During the three nounsecutive years of
drought from 1955 tc 1957, nany animels were starved to
death, but the number of cawmels was increased by &4.66
percznt. FEigger than other animal®, ths camel i born
witn the perseversnce and stamins to make lomg Journeys
11 the desert. Irodacirg 8-9 chi» of nelr &55h, the

et
517

T e e b e o e SNBSS At b B i A SR st e i



samel is an indiapensadble snd irreplacesble heast for

transportation in the desert. After aonc‘t:aining, the

camsl can pull carts, and work on the farm (in Fo-hal

the canel 1§ alresdy ac used). ¥No wender camel im

raised by every househoid! In the future smand coantrol

work in the damert, camols will all the more nesded. It

can be sald therefare that oawel is one of the dasart

spimals that will be greatly multiplied 13 the Duture.

Since the vast grassland fu the lake bazin 1s Illet in ‘I

terrate, and wsll equipped with water and soll conditions,

1t may ho used fuxr the development of dalry induatry

once & largs amount of aﬁperior grazing drase is slanted.

Rarthermere, ths dairy products may he procassed not only

to meet the demand of local herdswmen, Wuit alse for export.
Heedlose {0 aay, the severe desext climats with

high wind, shiftiug asand, end extrems aridity ls merciless-

1y threatering saimal husbdbendry. It 1s nct unccnzon that ‘

a nevere dyy wird in spring withers all the zmprouting

gragse, sand crsates thereby a famine for the rost 0f the raar.

The peaturas are dwiadling in arsa veoause wsny ol ltaew

are ivcessantiy buried by sand. Irought occurs iln nine

sud of evary ten vears, and tus growth of grusing grass

14 soverely inhinlted. Goed graziug grase is danremalng
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quiockly and iu large quantities, or ever disappears sntirely.
The instability 4in the preoduztion of grusing gress on the
pastures accounts for the weakness snd instadility of
gninal husbandry in the T'eng=-ko-1li desext.

The lack of labor power and communications tucilities
16 elso a facter thet Prevents anizgl husbendry from
furthsr develorpumsnt. The frocks are generally left along on
she pasture without any attendsnt; the hay is made too
iate end tos litile; the pasitures ars not used at the proper
tinze; most of tho rastureas, where there s no supply of
drinking water, are not utilized at &ll. On the other
hard, the gressiands in the lexe Lasin show signe of degen~
sration and salinlzation becasusy of over-uze. The appear~
Ruce ot drifting send end seollan, or alluviel, evcsien
ogused oy improper grazing or fivewoced cululng heprens
BlLOOT eVerFYLEIrR,

The ereaisal prodiem for the devalopmeat of animal
Raghandry 14 ihe "fergeko-li desert lies in the countrsl
cf aerd and the transfovmedion of desext climate. Evie
deotly, 43 we lenve whe ourrentiy exiﬁciﬁg agd selvable
problems vnsolved, the futurs prospect of asnd cuntreld

and thedavelowment of suinel kushandoy 1 very dim indesd.
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In order to utilize the pastures rutionslly esnd to
improve the pastures, we must first of sll underetacd the
pastures.

(2) The Natura) snd Bconomic Charsoteristios of
Tifferent Kiads o Pastures.

Since 'eng-in~li is & Cypical desert area, the
different pasiures in the desert inevitably assume the
characisristice of desert steppens to some extent. Piret
of all, the vegetmtion c¢n the pastures consists of e
smell mumber of species of plants. The whols T'sng-ko-li
distriot has about 180 mpeciss of plants, bLelonging to
40 faxiliss. Among the femdlier, the compositss, gramiuneae,
chenopodliacere, and leguminosas are the largest, and each
2amily hes gbout 2¢C apecles. The vagetation consists
nostly of semi-shrubs spd skhruds, followed by perennizl
herbal plants, and annaal herbal plsnte. The plants csn
s divided inte two "levals.™ Those at the lower "level”
coneiat of arnuad or persanial shori heritsl plants, whiob
tre callad by the nassen ae "base graes." The "base
graga® tnoludes Glakﬁtogene&‘squuxroaa Kéng., Stipa
slareénn Smiva., Penssetuz flaneidum Grisedb., and Allium
mengolioia Mwe. The growth 2Y the hamsd grass depends upon
the pitusticn nf rainfall, and ites coversge cver tho
ground vuuges from 10 to 30 psrcent. The “upper level"

conginte of wemdi~shrubs, 51 1all shruts. The 2oil conalsts
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of saliniged soil and gray brown dewert soil, which shows
alkaline resction. The soil is sandy, loose, and Qry,
easily sudject to seoclian ervsion. The grxss yield on

the pasture 1z lov and uunstable, on the avserage 1, 200-2,000

km per hectare. The more widely distributed grazing grass
snd plants inoclude Phragmites, Aochunatherum splendens Ohwi,
Cleistogenes squarrosa Kang., Stips glareosa Smirn.,
Penigetum flaccidium Grised., Aneurolepidium dasystachys

(Trin.) Nevski, Pssmmochlos villosa Bor., fu~tsu-mao,
Hedysarum mongolioum, Lespedeza dahurica Sokind., Hbloladhno X
soongariosa Ehrenb., Agriophyllum arenarium (M. 3. A.) Bge.,
Puglonum cornutum Qaerta., Salsola collina, S. larioifolia
Turcz. et Litw., Allium mongolioum Bge., Artemisia f£rigida
Killd., Burotia ceratoides (L.) O.A.i{., Calligonum
mongolicum Turocz., Asterothamnus centrali-ssiaticus
Fovopokr., Tetrasna morngolica Maxim., ard Taraxscunm
officinale. Most of these piante have a sand-fixation
effect.

The olasajification of pastures is a complicated
problem for which thers is not yet a definite standard
An our country. we ere trying to oclarsify the pastures
in the T'eng~ko~li desert into seven types acoording to

their terraia, soil, water condiiion, and predominant



slants. Bach type has a different econonic sigsifioance.
The following is a desoription cf the different iypes
of pastures! | |

l. Iska basin grassiands |

Situated 4n lcw; depresscd areas, such grasslands
are surrounded by drifting sand. There are about 100 such
grasslands soattered in the T'eng-ko-li desert {very
- faw in the southwesterz part), the big ones being 10,000
hectares, and the small ones beinz 80C hectares. Their
total eren 1s estimated at 540,000 hectares, representing
18 percent of the area of the satire T!eng-ko-1) desert.
In the center of most of the lake hasins, there ims a
frosh water or salt lake. (Presh water lakes are few.)
The saliniiy ol the soll grudually decresases from the
canter of tha lake basin toward ths c¢uter perimetere,
end &t the mramd tims the undergrournd water level ie
gatting desper and dseper, ranging from 0.3 to 1 m.
Kence different inds of plani populations are distributed

on different kirds uf grass meadows. For lnstence, nesdows

¢t Salsols Paletzkimra, t'al ts'aso, Yhragmites, and
Achnatherun splendexs Ohwi are the major constituent parts
of laks basin grassiands. In some of the icke basins,

there are meadows of yen~chueh ta'ao and Iris ensats.
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1) T'ai=ts'aso mesdows. The underground water level
urder the meadow L2 0.3-0.6 m, and the surface of the meadow
i8 always wet. The grass is denss and low, about 10«17
om. The acverags is 50~100 percent. IThe prinocipsl plants
inslude t'ai-te'se, Taraxaoum offioizsle, shui=meli-tung,
ni~h=ts'al, end chin=tai=tsli. The cutput ¢f grass is
4,000 kg per hectare. At preaent, msuch nesdows are mainly
ussd for horses and sheep in the swaner. The masses attackh
graat importeance to this kind of meadow, because it nas
a tendency of expansion. It 1s quite poswible that orie
gionlly the t'ai-ts'ac meadow wazs a meadow with tall
grauses sucih as Phragmnites communis, sud later on it was
tranped down bty anlmels to hPecome & meadow with low grasas.

2) Ansurclepidium chinensis meadows, Underground waten
leveli for this type of meadow is at 0.3«0.8 m. The 201l
is extrerely salinized, and the surface is covered by a
orant. This kind of meadow ocoupies a considerably large
arei in thelake hemsin. Aneurolepidium chinensis iz m
tyrdoal semi-shrub halophyten, 30-45 ouw high and covering
gererally 20«40 percent of *he ground. Iushy green in
eodor, 4it, unfortunately, 1 not a good grazing grass.
Sentalning avout 70 percent of water and a?%ﬁ%oentuga of

galine, it is reserved us a supplementary fodder in winter
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snd spring. It is also used as s fuel by the herdsmen.

3) Phraguites communis meadow. Phrageites comuaunie
18 one ¢of the tall perennial grazing grasses in the desert.
1t 48 more liked by the animals than Achnatherun splendens;
henoce 4t is quickly consumed. According to the msssest "In
the past, there was £lways a large area of Phragmites
communi® 1o each lake basin, but now after loug periods of
excessive grazing, the tall plLragmites communis has de-
generated to crawling Phragnites communis. If excessive ‘l}
graging e continued, 1t 1s quite possible that such
meadows will graduslly change to swampy %'ai-ts'ao meadowe."
This 48 entirely in conformity with the rule of change
of vegetation under grezing. At present there are still
large areas of tall Phragmites communie growing in swamps,
and on waisr<filled lowlsnds. I[he reasou wiy they are
still preserved is that they are iraccessible to animals.
The producticn of tall Phragmites communis on such meadows 7.‘:
13 5,000=3,000 kg per hectare. The meadowe with low
Phrageitos communis by the zide of MHsi-=tou-t'smo Lake and
the Fa~yin Lake are principal summer grazing grounds for
herses, ahoap, and cattle, but they are in tha process of
degeveration., Mensures should be texer to restors the

tall Phragmites cciumunis by forbidding grazing on such
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4) Aohnatherim splendens meadows. Such mesdows oooupy
o conmiderably largs area iry many lake vasius. The undere
grouné water level is generally at 0.6~1 m. The soil is
sompect, salinized, snd covered by white frosts of salt.
Aohnatherun splendens is a tall, perennial, grasineous
plant. It 4% arn excellent saline~resisting grazing grase
most widely dlstributed in the T'eng~ko=-li desert. Tho
tusk of Achnatherum splendens is cbout 130 om high, and
the average dismater is l-1.5 m. However, the oenter of
the bush 48 thin or even emxpty, showing signs of degenors~
tion. In the bush, there are numerous witharsd bdranoches.
T™his f£ully .showe that 3t ie imperative to impreve the
utilization of ichaatherum splendans. The output of
Adchuatherun sriendens on the meadoew i# 10,000 kg pver
hectare, the highest as ocompared with the output of
grazing graes on other meadows. Evidently, if euch mea~
dows are put to more raticnal use, they can accommodate
more animals per unit ares. Aside from being a good feed,
Aoknatherum splendens ocan be used to meke sand soreens
and paper.

2. Nitraria schoberl pasturez on sand dunes.

Sand dunes covered by Nitraris sohoberi are found
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along the outer perdmeter of lake lasin grasalands. Ooou~
PYing s total area of about 210,000 heotares, they are
topograpkically & part of the lske basin. The predomivant
plant on the sand dunes is Nitraria schoberi. ZSHetween the
dunea. thers 18 & amell amount of Phragmites communis and
Aohnstherun splendens, mixed with such annual planta as
Tribuile terrestrie L., Salsola oollina, hus-mei-ta'ao,

and Seteria viriolis. 7The grazing valgo ¢f Nitraria
schoberi 1s low; only its tender leaves and branches in
early spring and its fruits Zn summer are liked by the
animalg. Ite fruit is sweet and delicious, & rare product
in the dezert. Xioknamed "cherry of the desert,™ it can
be used for brewing. Nitraria schoberi multiplies by

its adventitlous roots, and it grows both vertiocally smd
horizontally. But when the sand duns grows higher than

@ m, Lte roots cannot get the moisture from the ground, and
the plant gradually withers. In places wuere Nitraris
gchobari is found, the undergrouns water level is at 2«3 u,
an& the soll belongs to the primitive loose gray trown
decert nmoil type. Invauoh.placaa. the herdsmen settle
down, andéd wulld thelr homen and shnelterz for thelr animals.
They also raise in a small scale different xinds of grazing

grasseg; tres seodllngs; melons, Irults, veg:tables and



sonme farm oropsa, such ae lucerre, harley, wheat, ocarn,
carrote, nillet, isulemelon, Elasagnus engustifolis, and
sugar beets. Thin encws that the Mitraria schobers arse
can be used to cultivate foddexrs znd plant protective
forests.

3. Artemisie cidesios pesture

Such pesstures are found on sandy lands stabllized by
Artemdale oricsica Xrasch. Scattered in the drifting tand,
such pestures are contiguous te leke bagings as Lf they were
a part of the lake dbasin, except that they are covered hy
sand, The totsl srea ¢f such pastures is about 1L3C, 000
heotares. The 5041 13 primitive sandy gray hrown demert
goil. The underaround weter level varies from place 10
placa. In scwe places, saall ponds are found. Aside Irom

_ communl g,

drxtericia ordosicsa, thers Ls a small amsunt of Phragmlites/
Aehnatheran splendens, Artemlalie Irigids, Hedysarum mon-
goliown, aand Calligonws momgolicun. Cloge t{o iha ground
there ars hus=-nzel-ts'en, Jaiarie viriolls, Allius mon-
goilloun, asd youny ceedlings of Artsulsia crdoelos.
vost of the Axtenisis ordcsics plants ghow slaus of
withering &od degenseretisa. In the hith, lote of dead
rlants end brenohes ere found. Ths vezetatlon ox the

pasture 48 transforming to ardd »lsot populaticns.
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Such pastures produce 1,900 kg of Artemisia ordosios
per hectare. Unfortunately, the plant has 1ittle sruinc
value, becauss it has & volatile fatty oil smelling, whioh
is disliked by the animals. But after the winter, ’ch-'
withersd btranches and leaves and ripe fruits are liked
by the animals. At present, camels are grased on these
pastures in avtumn, winter and spring, while sheep and
oattle are grazed in the uearby ares. A large part of
thsse pastures 1s still not utilised, and some of them are
already ocovered by drifting sand beocsuse of tramping by
suinals and axcessive digging for fuel.

4. Sandy pastures (semi-stabilized ssndy land)

Sandy pactures are semi-~stabilized sandy lands with
| 5=35 percent covered by grass. They are located ox the
leaward slopes of orescent-shaped sand dunes, and on the
ground detwesn sand dunes. ioo:uaf of the sway and Zorward
movemernt of sand dunes, the plants are sejither buried
by the sand or uprooted by wind. Although suoh pastures
are large in area, sstimated at 240,000 hectares, and have.
govd molsture conditions, they are extremely unstadle. In
the swsmer these pastures are used as grazing grounds for
canels and sheap, and the vagetation is seriously destroyed.
gtirlotuy speaking, such pastures should be used for

328




hay-making rather than graging. Better still, grasing
should bve entirely forbdidden.

5. Ma~kang seni-shrub pasture

The ma~kaug ssni<shrud pasture is a type of pasture
vhers water is soarce. The word “ma-kang" implies gobi,
but sotually this type of pasture is not gravel gobi.
Located in the southwest of T'ang~ko-li, such pastures
seen to be an exteasion of the alluvial plajn in front of
the Oh'ang~ling Mountain. Generally in the shape of &
wide belt, these pastures are oriented parallel to
the ridges of drifting sand, ocoupying a totei ures of
120,000 heotares. The soil is sandy gray brown desert
80il, and undergrourd water level is at 20-35 m. The
prinoipal plants include Eololsohne soongarios Ehrenb.,
Artemleis frigids, and Burotia oceratoides (L.) 0. 4. M.
Horbal plants include Olc&.togcnﬁi squarross Keng., Allium
mongolioun hgo., S. lariocifolis Turce et Iitw., yin-ch'en=
hao, and Ephedrs Prrewalakii Stapf. Witk the exoeption of
the last two, all the plants have & high graging value.
Acoording to the experience of the lucal ypeople, animals
grazed on ma~kang pastures sre¢ well groomed aud have no
problem in surviving the winter. Rich in phosphorus,
sulfur, axd protela, Allium mongolicun Bge. im a good
appetizer for the animals, and has & germiocldal effect.
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Oloihtogongo squarross Keng has & hish'oontont of carbo=
kydrate, aad is s favorits food of the animals. Xo wonder
the loocal people are saying: "ma-kang has three treasuress
Bbloianhne soongarics Ehrenb., Allium mongolioun Bge., end
Clesatogenss squarrosa.” At present, the mﬁa-kang pastures
are used as graziog grounds for asmels &oud gheep in sumner
and sutumm, but they are mot fully utilized hecause of the
laok of watmr, ‘The gress output on the ma-¥ang pastures
varies grestly from year o year, depending ﬁpon the proe= ‘l)
oipltation. During years vhea rainfall Lo plentiful, the
output of suparior grazing grase smounte of 1,800 kg tver
hsotars. IDuring ithe three conmscutive years of drought
frew 1855 to 1957, Allium momgolicum and Clsistocgenes
squaArross withered, and Jololachne zdocngerica wad weak,
4t the Teenuag~sha~t'anr me-Reng pasture, which is fanaus
for Yis lack 22 watar, water 4d f9.5d 4n &8 20 x deend well.
In the futuve, more vater wells should be dug in order o ‘
wake bettar hes of pagtures chers water 4s urarce.

6. Ghreb pasturse on plalus An frowt of wourintux

Buoh puetures ers calizd "Lign-tao" by the Locel pooe
ple.  Ja the Tlaug-ko=ls dessrt, tha lanpcaat vlau-iso
ara located oun the plajins irn front 2f the Shusna~dei Weuue

tadr ané the Yozg-h Mountain. Souwe of the tlan~san
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are slready bduried by sand. OQcoupyilng a total area of
120,000 hectarss, thsy are water scercs pasturss., where
the underground water level is very deep below the surface.
The soll is sandy or slightly grevel gray trown desext
s0il. Thers are more specles of wvegetation on such
pasturss as compared with the meekang pastures. The
principal plasts include Pintanthus wengolleus, dygophy-
llum xsrnthoxylon, Caragana misrophylle, Oxytropls,

. Hitraria sohobheri, and Hololacltne soongarica. Herbal

plante inolude Clatatogones 3guarross, Btipe goblious,
Penistun flaostdun, 4Allium mongolioum, Convslwilue firuticew
sus, and some leguminous weeds. The yield of Alliun
mougolioum 48 400-600 kg per hectare. In piaces whore
Penistun flacciium is fourd, the scil is sandy and loose.
Cther specles of plants are seidom seen. FPoenlstum flaccle
dun ie ofton saten up by the snimals vafore it reaches
the stnze :gﬁégergenoe- The économic valug eud the mapn:r
ef utilizaticn of thiz type of pasture are simlilar to
those of me~xang pasteres.

T. Low nmouniain and moxadpnoak pugtures

Thege pastures rofer te the pastures on the Tlac~
sheng Mountain, Shuaug-hei Mountala and the Cha~la~-ko=erh

poaaduock. They occeupy a snall area, eetimated at 30,000
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hestares. The prsdominant plants sre ssmi=-shrubs, shrubs,
end hertal plants such as Holclachne soongarioa, hei-tsai,
nong-ku~hu, Oarsgana aicropkylla, al=kai-ts'an, and Oxy-
tropis psamnochsris. The herbal plants include kuan=mang-
te'al, Phregmites communis, Stiya gobica, and & small
auount of tsui-ma=ts'so. The vegetation covering is thin,
and aseclian sand alluvial erosion is ssvere. The grass
output is low, and most of the gras2 has little valus for
grazing. The pasturea should be olosed to animals in
order to prevent tham from degenerating into deserts.

On the basis of ths foregoing, ve may make an eva<
luation of the grazing value ard the potentials of deve~
lopment of the various pastures. First of all, the lake
basin pestures are largest in area, and are equipped with

thke best natursal conditions. JIn such pastures, grasineous

gress constituites the predominart plant; the grazing grass

cotput 18 ths highest and the most steady. After soume
glight improvenext, thay oaix maccommodate twice a8 many
arimals ag they are accommod. ting now. They can be used
toth a5 grazing grounds and as hey-making fields, and cau
be developed into tames for the oculiivation of fodders.
kitraris sonoberl pastures have little value at the

prosent time, btuti their sol) has a low content of saline,
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and their watsr condition 18 satisfactory. Ihey oan be
developed &y bases :for the ocultivation of fodders, or
ussd to bdbuild protective forests. Some individual lecus=
trine basins, like those of the T'u=lan-t'si Lake, and
the Uha-hap lake are large iu ares, and can be developed
into mechanized high~yield pastures; or centars of dalry
produoction. The nma-kang pastures should be closed to
snimals in ordex» to prevent them from degenerating into
degexrts. A% the same time, more water wells should be
dug before they can be used as basio summer and sutuna
grazing grounds. The Artemisia ordosica pastures have
1ittle silagnificunce az grazing grounds. In pace with the
davelopmantAor aninal husbardry, they can be developed
irto sabsidiary grazing grounds. The degonerated Arteni-
sia oxdosica pestures and the sandy pastures should be
extirely closed. Iuring the next 3-5 years, they should
noi be listed a3 graszing grounds for enimals.

(3) Bationsl utilization and improvement of various
pestures

rereansformation o desest Ly a means of attainlag the
end of atAlizirg ihe desert. The development of animal
rughandry 42 sx ofivotive way of sxploring and uiilizing

the resources o tice dexert. Large sreas of stadble




natural and cultivated foddexr riol&- are the most important
pre~raquisite matarisl basie for the Acénlonlcnt of large
soale animal husbszdry. The orualel problems for the
development of animal hniban&ry iu the desert aonsist of
the control and utilization of the desert, and the impro~
vement of the pastures. The improvement and utililation
of the T'ang~ko~1li desexrt should de considered togothﬁr‘
with the control of ths desert. At present, the
communalization has provided mahy faverable conditions
for the development ¢f animal hushandry, and the improve-
ment of pastures in the T'eng-~ko~1li dasert. _

It should be pointed out that we are developing
animal Misbandry. whils we ars trying to comquer our enemy
-=the desert. Henoe wa must follow the principles of
sand coutroel in the utilization snd improvement of the
pastures. Qur tasks ere te prroftect and Qxpand the vege=-
tation covering, tc inoresse the produoctivity and the
rate of utilization of the pastures, and to quickly ohnnso
the unatable eituation sad the state of dependency of
aninal husbandxy. de make tha following suggestions for
the rational utilizailon snd inprovement of the pastures
iz the T'apg~ko=li Adesert iu the spirit of the four

dicts=~more, fasier, better, and more econcmical=--of the
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generel line for soolislist conetruotion.

The sanldy pasturoes should be entirsly oclosed for
fereatation. The Artemisia ordosica pastures should be
ueed s8 aubsidiary grazing grounds snd hey-naking fields.
Tre lake baein pastures and Bitraria shoberi pastures
should be developed into bases for the cultivation of
foddere. At present, however, they are population cexters
aud should be used as hay-making fields as well as grasing
grounds for animals in winter and spring. The vater-
scarse pastures should be Qaveloped into graging grounds.

1. Rational utilization and improvement of lake basin
pastures '

(1) Laie hasin ponds. These ponds may be used to
reine fish. Since thers are large flooks ot.wild duoks in
the area, there is no doubt that these ponds cau be used
to raise ducka. Surveys should be made about the fluoe
tuation of the water lavel, the quality of the water,
and the method of pumping and transportiag water for irrie-
zating the pastures sud foreets.

(2) Salinized mections where there 48 uo grass.

To reduce the salirity, such sections may be covered by
sand or soil. Saline-resiuting plants such as Tsmarlx

chinensis, end Ylaesgrus angustifolim mey be planted.
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(3) Aneurolepidiunm chinsusis meadows. Aneurolepi-
dium may te gatherad by rotation for fuel. However,
eftaer £t as dug ocut, tvhe meadow should Le re-plented with
other grass, It is preferalle to cover the ground with sand
sud apply organic manure and gresn manure generously before
replanting.

(%) ?'ay~ts'sc meadows, Such meadows may be used

&8 grazing grounds for horses An summer.Since it 18 wet

all the time, siheep may contract parasitic diseases on ‘l}

such meadows. The salinity of the meadow i3 rot toc high;
in fact, sugar bheet xar bes triwd after the grass is entire-~
1y uprooted from the meadow. The meadow can Le kept dry
by establishing a gnod drsinage syatem.

(5) Phregmites communis meadows. The aesdcws with
low Phragrlites comaunis may we divided into two sectiouns
for restoring ithe t5ll Phragmites communis. In early
gpring, reke the ground, then remove the gruss, mt leave the .
rhizona, sund ther clogs the pasture to the animale. At
the 1ine of the emergzence of the splkes, out down the
Thragndtes commuris from sectior I for hay. The regenerated
Phragmltes communis may he used for grezing in winter and
sprAng.  As to section II, when the Phragmites commurie
is 30-45 cm tall aad has a0t yet reached the stage of

grize eaergence, the sestion may be opened to animals for
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light grazing. In places wherc the Phragmites communis is
thin, the seeds of 7s'ao-mu~-chi and i‘edicago sative nay

te gowed., If the seeds 42 germinate and grow, use the
plants for hay rather than for grazing during the Lirst
yoar. The pastures with tall Phragmites communis had
tetter be used for hay~-making only.

Phragniter communls is & priuncipal source of hay. 4t
present, the hay-making time (usually in Septembar and
Cotober) is too late. During those monthe, the stalls
ere ocoarse and tough and the tissues of the lsaves are
Lardened. The result is that hall of the hay is eaten up
by the animale, and the othar half is wasted. The hay,
therefore, should be made during the esarly stage of spike
emergence, preperly bundled, and then piled up compactly.
Lt the time of feeding, the hay should be chopped up intoe
short seotione in order to avold waste.

(6) Achuatherum splenders meadows. In early spring
vhen Achnatherum splendens 1s budding, the meadow should be
cloged to the animals ln order %o avold tYramplng. After
the emergence of the spikes, the stalks and leaves of
Achnatherum eplendens become tough, and their nutritive
value is lowered. And no animal would like to oaﬁ them.
If such tall and dsnse A. splemdens Mshes are kept to summer,
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they will become good braeding grounds for mosquitoes,
where no animal would like to go. Murthermore, the remains
of a large amount of withered staliks will not only cause
inconvenience to hay-making, but sliéc prevent the budding
of new plante. At present, tihe Achnatherum splendens mea=
dows are very poorly utiliged. The masseg are ccumplaining
abocut Achnatherum splendens, bat ao%ually, it 18 not utlie
1ized timely and rationally. The following suggestions are
mude for increasing the rate of utiligation of the Achna=
theruu splendens mesdaows: |

1) Grazing after hay-making. lake hay by the end of
June when Achnatherum s>iendens hes not yet reached the
stage cf spike smergence. By August and September, the
regenerated Achnatherum splandens will reach 30«45 cm high,
with plenty of tender leaves. Better than the original -
plants, the regexerated Achnatherum can be used for graszing
in winter and next spring. 3y utilizing Achmatherum both
28 8 hay and a freeh grazing ¢rass, the rate of utilization
may be increased by iwo timee. Mirthermore, there will bde

o herd, withered stalks left in the bush.

2) Artificial regeneraticn. ¥or degenerated Acknstheium

aplenders, artlifiocial msthod may be used for regeneration.
a. Agro-teolnical method. After thewing in spring,

uge 4 horse=drawn or motored bulldozer to c¢ush the withered

335



and Yough stalls, theu chop ths crushed Qtalku. ané rake
the ground. Mnally use & machine %o winnow out the
okypped atalks from the soil. Then the meadow aay be
seeded with superior specsies of grazing grass, such as
Medicsge satlivs. During the firet year, the grase should
be used as hay. During the second year, part of the grase
nay be used as hay and part for grasing. If the Mediocago
sative grows well, the Achnatherum éplcndonl bushes should
be entirely rasmoved, and turn the meadow into a fleld for
cultivating fodders.

b Burking method. Bafore the snow or lmmedistely
éftar thawing, bure the Achnatherum splendens dushes. The
esh left on the meadow will help the budding of nevw plants.
It will be most desirable that the above described agro-
technicel method is used immediately efter burning. It
nust be pointed out, however, that ihe burnlug method can
or tried only in & s2all area, and precautions aust he
toaken azalnust the srread ¢f the fire.

After theze measur«s ars takex, the grags output wiil
be noticeabdly inoreased Ly several tines, asi the inoressed
vield during the first year will muke ur the losses resultl-

ng from the olosure of the psature.

2, Utilization and laprovemsrt 3f ¥itrarlia schoberl

o
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neadows.

The Kitraria sohoberi meadows nay be divided into two
seotione:

(1) The ocutside seotion. The outeide seotion, oon*™
sisting of semi-mobile sand dunes covered by Nitraria sche-
beri, Artemisls salsoloide and Psammoohloa villosa, should
be nlosed to animels for forestation. Seeds of grass may

be sowed by airplane for large areas, or Ly oansls for
snall areas. The seeding should be done in early spring ‘)
-after thawing, or in July duxing the rainy season.
{2) !l‘h; inside section. The ni.m. seotion should bde
used for cultivating fodders. In establishing fodder
bases in the Niiraria schoberi section, precaution sdould
be taken against the Tise of sand becsuse the soil is sandy
and loc=e. Thus ths following procedure must be fellowed.
Pirst of all, the area to be cultivated for raising

fodders must be determined by the avallability of manpower, .
animal power, and seeds. Once the land is Beeded, it
should bs constently ocultivated.

In the area selected for cultivating fodders, the
underground water level should be at 3-6 m, and the sand
dures should not bo more thar 1 m high. The sand dunes
shoiuld be levelled off, urd more water wells should be dug.
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It 48 wore eoconomic %o 4ig the water wells deep, decsuse the
deeper the wsll, the greater is the amount of water it can
provida.

The ground should be mads as level as possible in order
to facilitate irrigation. The field, if too dry, should te
irrigated helors sesding. The perennlsl plants such as
Mediosgo sativa, Aegilops, wu-mang=-ts‘sc, and ta-mei-ts'ac
way be eowed in summer, but not later then July. Annual
plants such as su~tan-te'ao, barley, osts, millet, corn,
t8'go~mu=chi (biennial), wild peas, hu~lu~pa, sBuger besat,
carrot, potato, sun flower, and pumpkin may bte sowed ixn
apring or late apring.

Perennial nlents such as Msdioago sativs may bLe planted
iz large amounts bescause they can improve the etructure and
Lfertility of the scil, sand prevent the weolian arosion of
the top s0il. Once such plants are sowed, they ocan
last 3-5 years. Thus & lsrge umount of lalor and sceds
i3 saved.

Medicage sativa hag a large amount of yleld and iz one
of the hest grazing grasses. During ite second year of
growth, 1t devalops a reslstance agalost aridity and salini-
ty, and can survive without much irrigatioun. BSuch meritis
are not found in ctiher perenslsl planis. After a large

aroa of Medicago mativa is grown, some ennual plaats may be




planted in the same field.

Froteotion should be given to young seedlinge of Nedi-
cage eative beoause they grow slowly and liadle to lestruo=
tion by wind snd zand. Usually., darley and oats sre plantaed
in alternats rows with Mediocage sativa to protect the
young seedlings of the lattsr because they zrow faster and
can serve &s a shield. sgainst wind, sand, and torrid sun~-
shine. PIut the protectivs crors should wot bs excsasive
iy amount. &nce they xre found 1nhib1ting the growth of
Medloago sativa, they rhould bde immedliately remeved no
metter vhether they have growr up or usi. On sandy or
saline lands, Hedicugo sativa should be frequantly watered,
but no excesaive amcunt of water should be ured during wack
Arrigativn. VWoen the Boil is found too ocompaet, it should
be made looee by raking. Genercus poxrtions of orgsmic
fortliizers snd greer wanvyes should be applied, hecauao
the mutrients can wery esgily mseepy down, and saline
aruats &re eaxsy to form over trne top mil. GSand soresud
snoutd he inwtolled L7 the sandetorx 1s too hsrsi.

burang the lagé -2 yeara,. the area devoted to tho
oultivasion of grasing orad® was asell, sxd 48 mareciy for
produeing sce aupecior hmy ¢ Agh-gnailty fodders for
teeding fsmale animsls, yoeuwung anlizsls, snd hreediog

anlvmals. 4 et of tha pasture skoewid De set anide Yor %the
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Produotion of sesd:, but large amounts of seeds should be
ordered in advance from iin-ch'in and Chung-wei. The most
l1deal case is;, of cournme, to be self-suffiolent as far as
the production of seeds is concerned.

The development of large areas of fine fodder produce
tion fields and the regsneration of natugtl pastures by
human efforts will require a large number of farm machines
such as tractors, bulldozers, ground-levelling machines,
povwer plows and rakes, seeding machines, water-vell drills,
water pumps, and hoeing machines. At present, camels,
horses and cattle are trained to pull the renovated farm
implements in smsll areas.

The final ainm of establishing large fields for culti-
vating orop® and fodders in lake basing and Nitraris schoberi
section 18 not merely to produce more and betiter grazing
grassg, btut also to produce food grains, vegetablea, melona,
and fruits for the pasture workers.

On the basis of the foregoing suggesations, the cross-
gection of the lake bagin and Niuvraria schoberi pastures

should lock like this aftsxr the improvement:
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I. Ponds for ralasing ducks.

II. Cultivated land for grass to be used for
hay and grazing.

IIX. Oultivated fodder-raising dase, residential
ares, animal shelter and hay storage arss,
and fruit tree and seedling ares.

IV. Protective forest consisting of woody trees.
Ve Ares reserved for raising grass.
VI. Sand ncontrol forest consisting of shrubs.

VII. Verdsnsy area.

3. Iaprovement and utilisation of water-scarce pase
tures (ma-kang prastures and pastures on plains in rrpnt of
mounteins).

(1) UtLlige underground water by digging wells. It
is possible %40 make artifiolal rain and to channel the
water from the Yellow River for irrigation, but such mea=~
sures are not feasible at the present moment to meet the

iomediate needas. To dig water wells is the most effective
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Seasible way of sclving the probdlem of drinking water
shortage. ZTa~hung-sha~t'ang bas already succeeded in
digging a 30 n deep 'ltﬁr‘illl vidoh can provide enough
drinking water foxr 600-1,000 head of sheep overy other day.
At Xungehu=t'u on the plain in fromt of the Shusngehel
Mountain, water is provided by a 5 m desp well, where the
1ibveration” style water wheel is used. This shows that
there is water undexrground, and wells can be dug. In order
to aveid waste of offort and money because of failure, 1¢
is better to detect the source of water by molentific
instrunents before digging. Jor sxpanding the ares of -
utilization of water=soarce pastures, water wells should

be properly distributed. If the water welle are concentra-
ted in one plroe, the pastures in the ares will de destroyed
by the frequent tramping of animals. The distance between
the water wells should be determined by the amount of water
available, by the oapacity of the pastures, and by the
distance the animels can travel.

On the baeis of tha grasns yFisld (on the avsrage i,200
kg per hectare) on the water-scarce ma=karg pastures and
pastures on plainsg in froat of tha mountains, esch sheep
nesds 2~3 heotares of pasture, and 1,000 sheep will need

35,000 hectares. On such a large area of pasture, the sheep
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will have to walk about 6 kxm s day. If each sheep needs

5 1iters (adout 5,000 co) of d4drinking water & day, 1,000
sheep will need 5,000 liters, and each water well will have
to provide 8o muoh water & day. At present, there are
abcut 24C,000 hectaree of water-scaroe pastures. II we dig
s vater well for each 3,000 hectares, we will have to dig

s total of 8C wells.

Since these water welle will have to be very desp,
ve must study the method of 1ifting the water, because the ‘;
tine sallowed for drinking the sheep should not be tos long,
otherwise the day's schedule will be upset. Of course, we
ocar divide the 1,000 sheep into two groups of 500 eaoh to
drinc wvater by turn. Nevertheless, Wind wheels should be
utilized to 1ift the water. Mirthermore, the watexr con-
tainsrs from which the anizals drink should be sturdy,
¢leav. and leck pruof.

(2) Utiiization of surface water by storing flood ‘l‘
weter. On plains in front of the Shuang-hei Mountain,
therr are many ditches caused by floods. About S km from
the mountain, natural fresh water ponds are formed when
the flocd water is intercepted by sand dunes. 4ocorde
ing to local people, these ponds never dry up during years
vhex rainfall is plentiful. We suggest that a ressrvolr
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ba built in the mountain as a source of drinking water for
hunsn beings ané animala. It is omid that fountain

water 1s found on the T'ao-sheng Mountain. We think it

ghonld be stored in water reservolirs ian the same way.

(3) Eotation of vastures. Many valuadble perennial and
sanual grazing plante, such as Cleistogsneg squarrosa,
Alliun mongolics, Stipa glareoes, S. laricifolia, and
Salsola collina, depend greatly on rainfall for their
growtk and multiplication. If the anfmals are allowed
to graze on pastures too frequently, the grass will never
have & charce t3 grow to maturity, nor will they be able
to bear fruits. Therefore, the pastures should be fatsted;
gid gilven & chance to regenerate. The water-soeXce pastures
ghould he closed to aninale as sooxn as they are found des-
troyed by zeollian 2region.

{4) The utilization and inprovenent of watere=scarce
rastures is & loeng~term ovoject. If comditicns permit,
vegetables and trees should be planted near the water
walls so that venters of population may be giadually
eataritsohad.

{6) Cattle and noraes zhould he grezed near
wster wella, and canels and sheep mey be grazed in places

faxr avuy from waiey welif.
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&4, Utilization and improvement of Artomisia salsoloide
and sandy pastures |

Ag menticned hefore, sendy pasturee avs semi-stabilized
sand lands. They ehould bs striotly closed after they are
sesded wLth sand fixation plants. When the vegetatlon
coverags sxpends to 60 perceat of the ground, the grass
uay ve cut vo make hey.

Tall Phragnitas commuanis grown in ponds should ve
uged for hay-making. Pastures covered with Be&ysarum
mongolicun ard Calligonum mongelicwn should be reserved
for seed gathering. The Artenisia salsoloide pastures
with good "bdase grass" may be used for light grazing during
the rainy seagon, in late auiumn, and in early winter.

Whex the camel and sheep eat the seeds of Artemiasis salsge
loide, they drop smome ox the ground, and tramp them decwa
into the earth, thue helping the aatural regeneratioun of
the plant.

5. The attevdence 3f animils by shepkerds 45 2 pra-
requislte to tha‘:atianal utilizgation of pastures, animal
protvection, ané rational greting. It 48 also an eifective
way of solving the contrad otion betwaen faming and salmal
hushandry, of enforoing the rotetion, ard closure of tha |

pastures, and of restoring the preductivity of the pastures.
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In the past, many animale were killed by wind, flood, snd
wild animals, or aven died of starvation decause they were

unattended. After the communalization, sanimals are

divided into smaller groups and attended by special persons.

The grouplng ¢f anilwuals 1w done according to thelx species,
age, and sex. Generally, each group of ocattle consists of
50«80 female cattle and SO nale cattle;.each group of
horse consists of 50 female horses and 60 male horses; each
group of goat consists of 400 female goat sud 500 male
goat; and each group of camel conseists 6f 30 female camels
and 40 male camaels3. | |

6. Large-szcale naye-meiing in summer is a hard task
in *he spuraely populated T'eng=ko=-1i. It must te dcne by
e shook force within a short time. Hay-uaking is as inme~
" portant as water well dlgging, because a sufficlent amount
0f hay oan reduce the death of arximals cover the winter,
put off the time for out~door graziang in early spring, and
give the grass a chance to grow italler.

 After the grass 15 cut, At must be properly dried

and stored, othervise the loss wlll be great if it is
allowed to rot.

T. As long a8 the fuel and coxstructiorn material

prodiemg axe not solved, the closure of pastures, fores-
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tation, and the messures of vegetation protection cwn aarde
ly be carrisd ocut. The following messures may he btaker
in T'eng=ko=li to solve these problems.

(1) Promote 4hs use of "sular kitohon" and mersn
a3,

(2) Utilize the ztalks and roots of Nitraris schoberi
ag a fuel after it is dug from grounds whisch will be
daeveloped inte fodder basean. B

{3) Change dead wind walls to live wind walle.

(4) Use clay, loam, snd red soil to make bricks.

(5) Save bricke in tuilding animal shelters.

(€) Aneurclepidivu ohinensiz way ta dug out and uased
a8 & fael, because the Ansurclepidium ohinensis mealows
axe heavily salinized where driftlag sard is not easy %o
accunuulate. Hovavar, the meadow must be re-seeded with
other plants as s3c0on as the Aneurclenidium chinensis is
aug out.

(7) Puel may i« gathered from stedilizsd Artemisia
salgoloids pasturees during the rainy season, but thess
pastures rust be ra~zeeded after the old plants are
duay, oute

(3) The trimmings froz the forests wmay De used &3

Tunk.
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(9) el and construotion materials may be obtained
from nelghboring farms, forests, and mining areas.
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