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Fig. I Geographical position of the study area
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Table 1 Statistical characteristics of soil salinity in the plow layer of the farmland in Regiment 147

i) R RER P i 2 .
Gk g i £ 5 AL
Time Sample Mean Standard deviation
Period . » Kurtosis Skewness CV (%)
Cyyyy—yyyy) number (gkg™) (gkg™)
1996—1998 S1 354 3.13 ¢ 2.36 8.20 2.35 75.4
1999—2001 S2 291 3.00 ¢ 2.02 6.27 2.33 67.7
2002—2004 S3 284 331 ¢ 2.32 4.55 2.05 70.1
2005—2007 S4 255 3.79 b 3.23 1.44 1.48 85.2
2008—2010 S5 199 481 a 3.13 -0.03 0.75 65.1

Mt 4~10 g kg " HEEFEHRML . 2~4 kg H
SRt 1~2 gkg" WRESRIE. <1 gkg!
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Fig. 2 Distribution of soil salt content in the plow layer in Regiment 147 relative to monitoring period
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Table 2 Areas of salinity patches relative to salinity grade of Regiment 147 relative to monitoring period

Rt

PR

FE et

Aehf Hht
Slightly Moderately salinized Severely
Non-saline soil Saline soil
JE 1 salinized soil soil salinized soil
Period A Lo i [EA e R Lo TR L i [EA e
Area Proportion Area Proportion Area  Proportion Area Proportion Area  Proportion
(km*) (%) (km®) (%) (km®) (%) (km®) (%) (km*) (%)
S1 0 0 32.4 14.6 143.8 64.2 47.5 21.2 0 0
S2 0 0 10.5 4.7 187.7 83.8 25.8 11.5 0 0
S3 0 0 17.9 8.0 147.2 65.7 58.9 26.3 0 0
S4 0 0 7.4 3.3 135.3 60.4 81.3 36.3 0 0
S5 2.2 0.1 7.4 3.3 71.7 32.0 139.1 62.1 5.6 2.5

B, 439 M64.2% . 83.8% . 65.7% . 60.4%, ZES5
JE, W R A T LR R, R62.1%.
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Fig. 3 Variation of soil salinity in the plow layer relative to drip-irrigation history
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Table 3 Variation of soil salinity in the plow layer of certain parts of Regiment 147

— 5 Mo i 400 B R R 00 AT e AR R ER 23 R A
Soil salt content in the plow layer relative to monitoring period Variation of soil salt content relative to drip-irrigation
Company (gkg™) history ( % )
N S1 S2 S3 S4 S5 3a 6a 9a 12a
1 2.41 2.16 1.98 2.52 4.91 -10.4 -17.8 4.5 103.9
2 2.77 2.54 2.74 2.82 5.89 -8.5 -1.3 1.7 112.6
3 3.37 3.46 3.59 4.11 4.14 2.6 6.6 21.8 23.0
4 2.30 2.98 3.22 6.31 5.91 29.7 39.9 174.4 157.2
5 2.14 3.17 3.21 3.54 3.67 47.8 50.0 65.4 71.1
6 3.57 3.05 3.07 3.17 6.79 -14.4 -14.0 -11.0 90.2
7 4.16 3.67 4.19 4.37 5.52 -11.8 0.5 4.9 32.6
8 3.86 2.45 4.68 3.35 4.15 -36.5 21.2 -13.2 7.5
9 2.40 2.33 2.34 2.36 3.20 -3.2 -2.8 -2.0 33.2
10 3.12 2.99 3.26 3.74 6.05 -4.1 4.6 20.0 93.9
11 3.52 3.57 4.40 4.20 5.26 1.5 25.1 19.5 49.4
12 3.74 3.63 3.16 4.36 6.33 -2.7 -15.3 16.8 69.3
13 2.55 3.08 3.06 4.50 4.06 20.4 19.9 76.3 58.9
14 5.79 3.56 3.71 3.52 4.79 -38.5 -35.9 -39.3 -17.3
15 5.23 4.17 3.99 6.60 5.58 -20.4 -23.7 26.2 6.7
16 2.56 3.30 4.24 3.76 3.48 28.8 65.6 46.8 35.9
17 3.51 3.16 3.94 4.14 6.44 -9.9 12.3 18.0 83.6
18 3.35 2.51 5.11 3.13 3.63 -25.0 52.7 -6.6 8.4
19 2.30 2.62 2.92 3.44 6.53 14.0 26.9 49.6 184.2
20 4.54 4.30 4.08 4.88 4.08 -53 -10.0 7.5 -10.0
21 3.00 2.72 3.33 3.23 5.89 -9.3 10.9 7.8 96.6
22 2.07 2.96 2.48 2.89 4.02 42.7 19.5 39.3 93.8
23 3.20 3.45 2.89 5.87 4.36 7.9 -9.7 83.5 36.3
24 2.19 2.83 2.86 3.31 4.23 29.4 30.9 51.1 93.3
R4 4TH LB RIEIRIE X D HTIEME
Table 4 Matrix of correlation coefficients between soil indices of the plow layer in Regiment 147
A LB A A AL AL et
Organic matter Alkali N Avail P Avail K pH Total salt
A ML Organic matter 0.401%* 0.234%* 0.436%* 0.042 -0.085%*
Tl f# A Alkali N 0.329%:* 0.223%: 0.308%* 0.010 0.151%*
MR Avail P 0.099* 0.087 0.359%* 0.065 0.048
B Avail K 0.289%** 0.490%* 0.152%* 0.057 0.229%*
pH 0.025 -0.227%%* -0.186%* -0.290%* —-0.317%*
4%k Total salt -0.070 0.368%* 0.041 0.462%* —-0.285%*

TE: FRARARIZA B0 A4 M R L IEFE AR 0 AT 8, A2 T 5 S5 R LSRR O T B . #AEp < 0.057KF T ARG,
#+7Ep < 0.01KF T 15 Note: The data above the diagonal line are those measured during S4, while the data below the diagonal

line are those measured during S5. *Significant at p < 0. 05 level, ** significant at p <0. 01 level
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Variation of Soil Salinity in Plow Layer of Farmlands under Long-term Mulched
Drip Irrigation in Arid Region
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(1 College of Agronomy, Shihezi University/Key Laboratory of Oasis Ecological Agriculture, Xinjiang Production and Construction

Group, Shihezi, Xinjiang 832003, China )
(2 The 147th Farms, Xinjiang Production and Construction Group, Shihezi, Xinjiang 832045, China)
(3 Research Institute of Technology and Information, Xinjiang Academy of Agricultural and Reclamation Science, Shihezi, Xinjiang

832003, China )

Abstract [ Objective] In Xinjiang, an arid region, water scarcity has promoted extensive use of drip
irrigation under plastic film mulch in agricultural production as an effective water-saving technique in this
region. However, Xinjiang is also a region where soil salinization is common. With the extensive replacement
of conventional irrigation with drip irrigation, the benefit of the former washing salts off the soil disappeared.
Moreover, the irrigation water in this region is quite high in mineralization and ready to supply the soil with
salt. So, although the effect of drip irrigation saving water and increasing yield is quite obvious, long-term
adoption of the technique may lead to salt accumulation in the soil, thus lowering soil quality. This paper
is oriented to explore impacts of 15—year long-term drip irrigation on soil salinity or soil salt content of the
field in an attempt to provide certain scientific basis for management of soil salt under mulched drip irrigation
in this region. [Method] A tract of farmland, around 224 km’ in area was delineated in Regiment 147,
Division Eight of the Xinjiang Production and Construction Corp, in the Manas River Basin, North Xinjiang
for the study. The data of salt contents and soil available nutrient contents in the plow layer accumulated
during the years from 1996 to 2010 of the tract of farmland were analyzed statistically with the aid of GIS
technology to characterize variation of soil salt in the plow layer and relationship between soil salt and other
soil indices in the plow layer relative to irrigation history. [Result] Results show: (1) soil salt content
in the plow layer decreased from 3.13 g kg™ to 3.00 g kg™' or by 4.2% in the first 3 years of drip irrigation,
but it rose back up to 4.81 g kg™ or 53.7% at the end of the study; (2) after 15 years of drip irrigation,
soil salt content in the plow layer of the study region increased significantly, varying mainly in the range of
4~10 g kg™, and a large proportion of the plow layer soil could be sorted as moderately or heavily salinized
soil; and (3 ) long-term mulched drip irrigation in the arid region led to redistribution of soil salt in the plow
layer, approaching to normal distribution in the scope of the regiment as a whole. [Conclusion] Under the
condition of the study, long-term mulched drip irrigation has led to salt accumulation in the plow layer,
because the water used in drip irrigation carries some salt, which may serve as supplement to soil salinity.
It is, therefore, recommended to flood the field to wash soil salt off every two or three years in areas under
long—term mulched drip irrigation, and to build up soil fertility and soil organic matter content, which may
play a positive role in controlling soil salt accumulation due to drip irrigation in this region.

Key words Long-Term mulched drip irrigation; Soil plow layer; Soil salt content; Regiment 147
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