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SALT-WATER DYNAMICS OF QASIS SOIL AND
ITS MANAGEMENT IN TARIM BASIN
Abstract

According 1o part statistic data of United Nations Educational, Scientific and Cul-
tural Organization (UNESCO) and Food and Agricultural Organization (FAQ),the area
of saline soils s 9, 54X 10* hm® all over the world. The area of saline soils 1s 0. 93X 10
hm?® in China. As saline soils have a direct influence on agriculture production. study on
the pattern of salt-water movement and the control of salinizaticn is ¢f both theorctical
and practical significance. In past decades, a lot of achievernents on the pattern of re-
gional salt-water movement and the control of salintzation have gained in the Huang—
Huai~ Hat plain, However, the study on the pattern of zalt-water movement and the
control of salinization 1s not encugh in the inland arid zone of Xinjiang, Author did some
researches on the pattern of salt-water movement and the control of salinization in Tarim
Basin in past years, Through field investigation, spots observation and sample analysis,
preliminary results are gained as follows;

1. Qasis is mainly located in arid zone and forms a sharp contrast with desert
landscape. Basic material source is water, main landscape is vegetation, human activi-
ties are concentrated in casis. According to geomorphological types, oasis may be divid-
ed into five types. valley oasis, alluvial {an plain oasis, delta oasis, alluvial plain oasis,
and lacustrine plain oasis in the artificial oasis areas of frequent human activities. The
patterns of salt-water movement are different in the fan fringe of pluvial-alluvial fan and
alluvial plain in natural casis areas, As the patterns of salt-water movement are affected
by level of water resources utilization in artificial oasis areas, they are different in differ-
ent areas and are divided into extensive, inefficient, rational, efficient types,

2. The area of Halosols is 582, 59 X 10" hm® and occupies 74. 1% of that of total
Xinjiang in Tarim Basin, As extensive distnibution, high salt content of natural soils,
the influences of geomorphology types on salt-water movement, it caused soil saliniza-
tion to be serious in the alluvial plain, enclosed and semi-enclosed bases, the lower paris
of alluvial fan in artificial cases. The arca of salinized croplands is up to 59. 8% of that
of total Xinjlang in Tarim Basin. The ways of the control of salinization have changed
greatly in past 40 years. method of "dry drainage" has heen replaced by present compre-
hensive control of salinization, Through perfecting drainage sysiem, improving irriga-
tion ways. reinforcing channel anti-seepage, some advances in the control of salinization
have been achieved in Tarim Basin. However. some new problems occurred. Because
drainage was carried to Tarim River, it caused degree of mineralization of river water to
rise, At Aral station in the upper reaches of Tarim River, more than 5g/L of degree of
mineralization of river water maintained one month in the middle 1970s, two months in
the middle 1980s, three months in the middle and later 1990s.

3. The development of groundwater has a great potential in Tarim Basin, Sprin-
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kler irrigation is easily used and extended in the near future. The way of the control of
salinization with sprinkler irrigation is to remove the soil surface salt 1o definite depth
and form a desalinized layer in root laver of crop growth, il docs not remove the salt 10
out of irrigated district, The theoretical analysis on salt-water movement under the con-
ditions of water-saving irrigation showed that seepage at field did not reach to groundw-
ater, when crop was irrigated due to crop requirement. Practice of a case in the control
of salinization indicated that when salt content of Halosols was up to 60~80g/kg with 1
m celumn, Balosols were reclaimed, first, salt accumulation layer at surface one would
be removed 1o isclated belt, then irrigation in winter would be done for leaching salt be-
fore planting. Observed results with sprinkler irrigation suggested that light texture soil
was desalinized quickly, whereas heavy one was desalinized dilficultly., The change of
graundwater in studied area showed that groundwater table rose obviously. The reasons
were that over-irrigation occurred when planting protective forest and leaching salt, or
seepage was produced from other non-saving water irrigation areas, Hence although wa-
ter-saving irrigation is used, irrigation managementi should be reinforced.

4. Natural ocases may be divided inio flood land, river terrace, and old river plain
in accordance with gecomorphical types in the alluvial plain of Tarim River. In flood land
area, depth and seasonal change of groundwater were mainly 1 ~2Zm and 1-~1. 3m re-
spectively. Tn river terrace area, depth and seasonal change of groundwater were mainly
2. 5~4m and 0, 6~0, 9m respectively, In old river plain area, depth and seasonal change
of groundwaler were mainly 5~10m and 0. 25~0. 5m respectively. Analysis resulis in-
dicated that desalinized zone of groundwater was located in flood land and river terrace
areas, Degrec of mineralization of groundwater was 1~3g/L in flood land and river ter-
race arcas, whereas it was more than 10g/1. in old river plain. Hydraulic slope gradually
lowered from floed land, river terrace to old river plain areas. River water had a differ-
ent influence on the change of depth of groundwater, a main influence in flood land, a
definite influence in river terrace, a weak influence in old river plain, Data conirast and
caleulation showed that curve eguations about level of groundwater and distance as well
as and depth of groundwater reflected their relation well,

5. Research results of groundwater influence on soil moisture in natural oases
suggested that 1. 1~2.4m depth of groundwater had an evident influence on soil mois-
ture, 2.4~4. 2m depth of groundwater had a delinite influence on soil moisture, more
than 4. 2m depth of groundwater had a weak influence on soil moisture in surface layer.
Average soi1l moisture content declined exponentially with increase of depth of groundw-
ater. In Yingbaza sccuion of Tarim River, groundwater had an cbvious influence on soil
moisture of whole profiles in flood land. whereas soil texture had interference to soil
moisture distribution along profiles in river terrace, Evaporation of soil moisture and ac-
cumulation of salt were intensive in flood land, whereas wealk in river terrace, extremely

weak n old river plain,



6. Synchronous monitoring to river water and drainage guality in Tarim River indi-
cated that drainage had an obvious influence on tiver water quality. Pollution of drainage
raised not only degree of mineralization of river water, but also F-content. Analysis re-
sults showed that water quality salimized was aggravated at present, Only f muli-ways
dealt with drainage, effect of drainage would be controlled in Tarim River. In addition,
measures for the conrel of drainage include well drainage, channels anti-seepage, and
watcr-saving irrigation, Regression analysis showed that water samples were divided in-
10 3 parts according to value of elcetric conductivity, electric conductivity of water sam:
ples mutually correlated with degree of mincralization of water. Hence degree of miner-
alization of water samples may be directly converted with their electric conductivity, Ar-
tificial oases are at unstable desalinization slage as a whole, 1t 1s necessary that monito-
ring net of salt-water dynamics should be established, salt-water dynamics should be
regulated through diversification.

7. As grasslands were poor quality and low productivity in the alluvial plain of
Tarim River, nomadic way caused irrigation grassland to be oul of control and water re-
sources to be seriously wasted, The settlement for nomadic herdsmen, the establish-
ment of artilicial grassland, the development of intensive animal husbandry, and devel-
opment of amimal husbandry in agriculture area are some important measures for the
management of salt-water dynamics., Under the impact of human activities, the volume
of runoff decreased in the main streamn of Tarim River. However, when the volume of
runcff increased in the main stream of Tarim River, water consumption greatly reose in
the upper and middle reaches of Tarim River, water supply sharply reduce in its lower
reaches. So it is imperative that canalization should be carried out in the upper and mid-
dle reaches of Tarim River. As material of flood-control dikes come from scediment mate-
rial, flood control dikes are mainly built in the middle rcaches of Tarim River, imple-
ment of engineering is relatively easy, engineering investment is able 1o be afforded.
some sluice gates have been built, it is possible for canalization to be carried out, Canali-
zation will not influence the growth of planis along both sides of the river, but influence
the breeding of Popular euphratica. In addition, silt sediment on the river bed will in-
crease. Rough calculation for plant ecological water requirement showed that water re-
quirement of natural vegetlation was 30. 4> 10" m* in Tarim Basin watcrshed, Complex
shelter system composed of grass, shrub. and Popular euphratica belts should be grad-
vally perfected through artificial management. Basic principles of ecological conservation
include determining main region and secondary region, making overall plans and taking
all factors inmo consideration, combining protection with reform of ccological environ-
ment, In order to protect “Green corridor™ in the lower reaches of Tarim River, water
use of the source flows should be controlled and canalization of the main stream should

be put into cffect and diversion works [rom Konggue River should be perfected,

Key works: Salt-water movement; The control of salinization; Tarim Basin
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