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Effects of freezing and thawing on soil salinity in cotton fields by long-term
drip irrigation of saline-alkaline soil in North Xinjiang

LI Wen-hao''?, WANG Zhen-hua'?, ZHENG Xu-rong'*, ZHANG Jin-zhu'-
(1. College of Water & Architectural Engineering, Shihezi University , Shihezi, Xinjiang 832000, China;
2. Corps Key Laboratory of Modern Water-saving Irrigation , Shihezi , Xinjiang 832000, China)

Abstract: In order to investigate the effects of freezing and thawing function on soil salinity distribution and change
in cotton field of saline-alkaline soils with drip irrigation under plastic film under snow cover condition in North Xinjiang,
using the spatial and temporal variation method, taking the soil salinity change at early spring in 6 cotton fields with 0,
4, 6, 8, 10 and 15 year continued drip irrigation under plastic film as case study, carried out the analysis. The results
showed that: The stagnant water in frozen layer and infiltration of snow thawing had the natural leaching function for the
soil salinity in 80 ~ 100 c¢m soil depth. Before and after freezing and thawing, the soil salinity distribution displayed a
wide-mouth-cup shape. Under the influence of water movement during April 5 to April 14, the soil salinity was reduced
at 60 ~ 80 cm soil layers, among them, a part of water went up by capillary through evaporation, stranded at 0 ~ 40 cm
soil depth. Another part of water leached down by gravity, the soil salinity content was increased below 80 c¢cm depth.
The amount of salt storage was 29 063.00 g in 0 ~ 140 cm soil depth in O a land, but after drip irrigation for 15 years,
reduced to 5 778.86 g. The leaching function on soil salinity by freeze-thaw was relatively obvious in shorter years of drip
irrigation, as the higher soil salinity content, the more notable for the leaching function. The salt storage content was re-
duced 8 941.33 g in 0 ~ 140 cm soil depth in O a drip irrigation cotton land after freeze-thaw. After 15 years of drip irri-
gation, the cotton land was reduced 614.62 g. So put forward the natural leaching function by freeze-thaw cycles on soil
salinity was one of the important factors for reducing soil salinity content in cotton land by long-term drip irrigation in
Northern Xinjiang.
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Table 1  Soil physical properties

R /em + FAHE/(grem™)
Depth Soil texture Dry density
0 "1+ Medium loam 1.18
20 B4t Light loam 1.47
40 et Light loam 1.49
60 B4t Light loam 1.48
80 24+ Light loam 1.49
100 13+ Medium loam 1.52

1.2 REHZE
2011 4F 11 H 17 H ,7E 121 H 18 %% E A A 4R

3 T4 IO FH T VE A 6 R G 6 B (L3R 2) , 6 A M Ee A
PR AR e <2 k® S Z N, L5035
SRR A — 3, TR HEBOR BT o st 5 HL 34 ()
—SCUEVEWR , 7RSS AV RR IR A BT, PRIE A iR
HHEIRE K i IE 7 X AHE . 2011 4 11 H 17 H |
2012 4F 4 A 5 H 2012 4 4 H 14 H 5 5%} ir % s bk
PEATRT LR IR ; AR HuAR B A i 3 N HURE X, T O
AERDFEHAERE P AL >R GPS Wil 2 Ry it
ATHEDR E A s BUFE R BE 4372 0 ~ 3 em 20 + 3 cm 40
+3em.60+£3 em.80+3 em.100 £3 em.120 £ 3 cm.
140+ 3 em (LA T @7 FK 0.20,40,60,80. 100,120, 140
em)F3t 8 ANEE L BEREUEE 136 1>, IR AT TR ISAE
il 408 4

x2 AREHEFERIBR
Table 2 Compare table for different drip irrigation life
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Fig.1 Salt distribution characteristics in each blocks before and after freezing and thawing
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Table 3 Salt data before and after freezing and thawing
TiH T2 Soil depth/cm
Ttem 0~20 20 ~ 40 40 ~ 60 60 ~ 80 80 ~ 100 100 ~ 120 120 ~ 140
e E AN
(%EMEE I g 5281.42 3016.39 2867.80 2552.99 2295.15 2315.31 2163.18
Salt storage before freeze-thaw
Oz L
{‘”mm)ﬁﬁ%mi/b . 1094 .14 1041.67 1110.35 1351.69 1462.56 1293.69 1967.83
Salt storage after ablation
(re AN = AU | 2R
fifi 22 L% -65.64 -61.04 -59.21 -42.78 -35.15 —-38.06 -15.49
Change rate on salt storage
HH 2R Soil depth/cm
Item 20 40 80 100 120 140
LRANHE /(oo m=2
AL/ (grm™?) —-3687.27 —-5411.99 —-7169.45 -8370.75 -9203.34 —-10224.95 —-10420.31
Flux on salt
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Table 4  Soil moisture data after ablation

iH + 2 Soil depth/cm
Ttem 0~20 20 ~ 40 40 ~ 60 60 ~ 80 80 ~ 100 100 ~ 120 120 ~ 140
2012 - 04 - 05 fii /K & /g
Water storage in April 05,2012 505.62 772.01 827.12 844.42 906.74 828.94 787.56
2012 - 04 - 14 /K& /g
Water storage in April 14, 2012 310.71 568.06 749.63 963.85 1117.27 1062.69 1002.97
; ARV %
(AT % -38.18 -25.47 -10.28 12.04 23.80 31.35 33.75
Change rate on water storage
i H +ZBHE Soil depth/cm
Item 0 20 40 60 80 100 120 140
JAGTN=X e =2
KGR/ (gm™) -476.36  -281.45 -177.50 0.00 119.42 329.96 563.71 779.12

Flux on water
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Fig.2 Distribution characteristics on soil salinity of cotton field under long-term drip irrigation under membrane
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Table 5 The soil salinity date for long-term drip irrigation

+ R /em fifiEh B H5{E Average value on salt storage/g
Soil depth 15a 10a 8a 6a 4a 0a
0~ 60 2467.07 3056. 14 3736.77 404381 5080.88 15552.22
80 ~ 140 2627.38 3177.64 4558.55 4887.29 6013.80 10057.80
0~ 140 5778.86 7020.00 9262.13 10052..17 12592.53 29063.00
LRI /e R R T
Soil depth Change of salt storage for different field before and after freezing
0~ 60 ~510.14 ~779.64 ~982.37 ~1309.19 - 1626.78 - 6509.45
80 ~ 140 ~104.48 ~268.79 —447.86 ~66.16 ~729.54 —2431.89
0~ 140 ~614.62 - 1048.43 - 1430.23 ~1375.34 —2356.32 —8941.33
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