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Table 1 Water and salt regime in upland sicrozem of light loamy texture

1976 4 1977 &
ﬁfep(;"‘) 7A48 |8A2B |sA2a | 6A7A | sA2m [7A2A |sA1A
K53 (%) Water(%)

0—5 1.6 14.1 3.1 4.3 3.3 4.5 -

- 5—10 2.6 16.0 9.8 9.1 7.7 4.9 —
10—20 3.5 16.5 11.3 10.0 8.5 6.2 -
2030 | 4.9 15.7 14.6 13.3 10.4 6.9 -
30—40 6.5 16.4 13.0 14.2 10.0 10.2 -
40—50 6.6 12.9 12.3 12.2 10.9 9.5 —
50—60 4.4 14.0 12.6 13.8 10.8 8.7 -
60—70 4.3 9.9 10.8 11.4 9.7 9.1 -
70—80 5.2 5.6 11.0 11.8 10.7 12.6 -
80—90 5.6 6.0 13.4 11.6 10.5 11.8 -
90—100 6.8 5.7 1.7 9.9 11.5 18.3 —
100—120 9.9 9.7 8.2 10.6 6.0 8.8 -
120—140 7.2 9.8 9.2 9.9 7.7 13.2 -
140160 9.1 8.9 17.5 15.6 15.4 14.9 -
160—180 10.5 13.5 15.4 15.0 14.8 15.6 -
180—200 17.5 14.6 22.4 17.0 21.6 15.5 -

#y(%)  sal(%)

0—10 0.04 0.04 0.05 0.07 0.05 0.05 0.04
10—30 0.04 0.04 0.05 0.09 0.04 0.04 0.04
30—60 0.05 0.05 0.05 0.11 0.05 0.04 0.05
60—90 0.05 0.06 0.07 0.10 0.07 0.06 0.07
90—120 0.07 .08 0.08 0.10 0.06 0.06 0.37

120—150 0.15 0.24 0.25 0.45 0.07 0.36 0.50
150—200 0.19 0.49 0.46 0.48 0.44 0.4 0.56
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Table 2 Salt regime in the irrigated sierozem

W (BBET) Light loam
W% 5E—4E (1976) First year of irrigation BB —4F (1977) Second year of irrigation
BRE (em) 589H 5—6 78 2824H 5—6 A 7—8 A
Depth ° A A A
pb=a:0) L2l =R BT b ERm
E:fore In the period After Before In the period After
irrigation of irrigation irrigation irrigation of irrigation irrigation
0—10 0.61 0.29 0.09 0.76 0.22 -~ 0.20
10—30 0.14 0.20 0.14 0.12 0.18 0.22
30—60 0.23 0.21 0.19 0.16 0.25 0.21
60—90 0.19 0.17 0.21 0.28 0.25 0.24
90—120 0.16 0.16 0.18 0.29 0.24 0.18
120—150 0.14 0.25 0.31 0.37 0.22 0.19
150—200 0.14 0.29 0.32 0.77 0.37 0.45
£%+(fRTF) Light loam
M P /LE (1976) 6th year of irrigation B E CLE(1977) Teh year of irrigation
0—10 0.66 0.24 0.21 0.78 0.19 0.18
10—30 0.24 0.18 0.16° 0.18 0.16 0.18
30—60 0.21 0.23 0.21 0.14 0.16 0.20
60—90 0.18 0.28 0.21 0.19 0.18 0.21
90—120 0.18 0.24 0.24 0.19 0.20 0.23
120—150 0.19 0.22 0.21 0.18 0.23 0.28
150—200 0.21 0.19 0.17 0.25 0.19 0.20
LIt #) Clay soil
MR E L4 (1976) 7th year of irrigation WL /\LEC1977) 8th year of irrigation
0—10 0.34 0.22 0.11 —_ 0.19 0.12
10—30 0.17 0.18 0.15 _ 0.13 0.24
30—60 0.21 0.20 0.24 -— 0.16 0.27
60—90 0.17 0.21 0.47 —_ 0.23 0.35
90—120 0.26 0.24 0.50 — 0.22 , 0.36
120—150 0.28 0.24 0.39 - 0.22 0.37
150—200 0.22 0.22 0.30 — 0.25 0.30
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Fig. 1 The water and salt distribution in the profile of irrigated clayey sierozem
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Fig. 2 The water and salt distribution in the profile of irrigated light loamy sierozem
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Fig. 3 Yearly metcorological variation in sierozem area of south part of Ningxia Province
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Fig. 4 Salt composition of clayey sierozem
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PRELIMINARY STUDY ON THE DYNAMICAL REGIME OF
WATER AND SALT IN THE IRRIGATED SIEROZEM

Tian Ji-ying, Huang Yi-duan and Mi Deng-shan

(The Northwestern Institute of Water and Soil Congervation, Academia Sinica)

Summary

This paper deals with the problem of secondary salinization of soils caused by
irrigation with bitter water in the arid and semiarid regions of southern
Ningxia. Sierozem is widely distributed in this region. For development of agricul-
tural production, it is necessary to irrigate with bitter water due to lack of the fresh
water in this region. After irrigation with bitter water containing a large amount of
soluble salts, the soil secondary salinization occured immediately by which the crop yield
was affected. Some conclusions obtained from the study on the dynamie regime of
water and salt in soils irrigated by bitter water are summarized as follows:

1. It was observed that the lower limit of soil moisture for the water movement
in light loamy soil was about 10% (by dry weight). If the soil water content was
above 10%, it could dissolve the salts and carry the salts to move up and down in the
soil profile. If the soil water content was below 10%, it could not dissolve the salts.

2. From the view point of long term irrigation with bitter water, the light loamy
soil with good filtration and high permeability is suitable to be used for irrigation with
this watér, although it has low retention capacity of water and nutrients. Under the
condition of the ground water level more than 20—30m in this region, the irrigation
can leach the harmful salts downward from the upper soil, which will be beneficial to
improve the saline soils.

On clay soil, irrigation with bitter water is more suceessful in the initial stage
due to economy of irrigation water. However, owing to the poor permeability of the
clay soil, long term irrigation with bitter water inevitably brings about accumulation of
salts in soil and hence servere secondary salinization of the soil. Therefore, the area
of clay soil is not suitable to be used for irrigation with bitter water.

3. It was proved that the secondary salinization of the soils irrigated with bitter
water in the initial stage was mainly caused by the salts brought up by the capillary
water from the subsoil containing a large amount of salts, while the salt carried by ir-
rigation water was insignificant on the secondary salinization of the soil.

4. The movement of water-salt in the soil mainly depends upon the seasonal varia-
tion of climatic factors such as temperature, rainfall, evaporation, ete. According to
the annual variation of salinization and desalinization in soil, it is divided into four
periods in a year: (1) period of violent salinization, (2) period of desalinization caused
by irrigation, (3) period of the natural desalinization and (4) period of slow accumu-

lation of salt.



