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Soil moisture and salinity changes in cotton field of drip

irrigation during freeze-thaw period
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Abstract: The changes of soil salinity, moisture and temperature of film drip irrigation cotton field in north area

from November 2014 to March 2015 were analyzed. Changes of soil water, heat and salt and their coupling relationship

during freezing and thawing period were measured. The results revealed that during freezing and thawing period, the wa-

ter content in the surface and deep soil was higher while middle layer had low water content. Degree of salinity increased

with the soil depth, and was significantly enriched in surface soil. During freezing and thawing period, the distribution of

water and salinity of soil profile was significantly changed. Soil water potential gradient and soil temperature gradient were

the principal factors influencing soil water and salt migration, and soil water, heat and salt changed coordinately.
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Fig.2  Relationships between soil moisture, salinity and temperature
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Table 1  Statics of soil salinity contents
TZWE /em L& ¥fH i 22 FoME RKRME Ji 2% 353 f £ 5 R E
Soil depth Number Mean S Min. Max. 5?2 Pc Cs (0%
0 25 0.1764 0.07291 0.09 0.34 0.005 —-0.454 0.682 0.413
20 25 0.1792 0.09416 0.08 0.48 0.009 2.765 1.439 0.525
40 25 0.1276 0.03282 0.09 0.21 0.001 -0.014 0.677 0.257
60 25 0.1572 0.05350 0.10 0.34 0.003 4.883 1.883 0.340
80 25 0.4340 0.45182 0.11 1.93 0.204 3.957 1.952 1.041
100 25 0.8788 0.69881 0.09 2.26 0.488 -0.172 0.538 0.795
®2 TEASAEFITHFEST
Table 2 Statics of soil water contents
TEWRE/em B Y Frif 22 FoME RKRME T U E i BE 5 R EL
Soil depth Number Mean S Min. Max. 5% Pc Cs cv
0 25 0.18 0.06 0.11 0.41 0.004 8.12 2.38 0.35
20 25 0.17 0.03 0.10 0.22 0.001 -1.00 -0.12 0.20
40 25 0.17 0.04 0.08 0.25 0.002 -0.15 0.10 0.24
60 25 0.19 0.06 0.10 0.35 0.003 0.97 1.04 0.31
80 25 0.24 0.15 0.13 0.71 0.022 7.91 2.90 0.62
100 25 0.24 0.12 0.14 0.78 0.014 20.69 4.36 0.50
F3 KD ESFIRE pearson XD
Table 3  Correlation analysis of soil water, salt and temperature
0 cm 20 cm 40 cm
5 H
Ttem oy Koy T BE oy KoY TR oy Koy TR
Salinity Moisture Temperature Salinity Moisture Temperature Salinity Moisture Temperature
ER4r Salinity 1 1 1
7K 43 Moisture 0.558 1 0.491 1 0.687 1
R Temperature -0.35 -0.64 1 -0.550 -0.892 1 -0.065 0.557 1
SH 60 cm 80 cm 100 cm
Htem Y Koy L oy k5 R o K5y R
Salinity Moisture Temperature Salinity Moisture Temperature Salinity Moisture Temperature
R4 Salinity 1 1 1
K43 Moisture 0.237 1 0.909" 1 -0.177 1
HJE Temperature -0.815 0.103 1 0.95" 0.91* 1 -0.568 0.602 1

e % F/RTE 0.05 KFETFAHIRE R . Note: * were significantly correlated at 0.05 level .
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Fig.3  Dynamic variation of soil water and salt during freeze-thaw
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