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Variation and use efficiency of soil moisture under different salt
content in cotton field with drip irrigation
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Abstract: In order to investigate water-salt interaction effect in drip irrigation cotton, soil moisture content, daily e-
vapotranspiration amount, alternation pattern of cotton dry material accumulation, and water use efficiency of cotton dry
material were studied in the soils of different salt content under drip irrigation. An indoor simulation experiment was de-
signed and performed to obtain cotton evapotranspiration and dry material accumulation level by weighing method . The al-
ternation pattern of cotton daily evapotranspiration level, dry material accumulation amount, and soil moisture content in
soils of different salt content (0 (control) \0.15% .0.25% .0.35% .0.45% .0.55% .0.65% ) were analyzed as well as
the cotton dry material water use efficiency. Along with advancement of cotton growth period, variation of soil moisture
content and daily average evapotranspiration level of different salt content were first increased and then decreased; Soil
daily average evapotranspiration reached the maximum level at cotton buds-bolls period; Cotton dry material accumulation
and water consumption amount decreased with increase of soil salinity content. T5 treatment had highest cotton dry mate-
rial water use efficiency. However, it did not show significant difference compared with CK, T1, T2 and TS5, which indi-
cates that moderate amount of salt content in soil can effectively improve water use efficiency at certain extent.
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Fig.1 Schematic diagram of experimental facility
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Fig.2  Soil moisture variation with different salt

content in different growth stage of cotton
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Fig.3 Average moisture content variation in different

layer of soil with different salt content
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Table | Variance analysis of daily average evapotranspiration of soil with different salt content
1% W =M Py ] B nt %235
Treatment Seedling stage Bud stage Flower-boll stage Boll {lourish stage Boll opening stage

CK 4.08 a 6.80 a 8.54 a 7.81 a 5.27a

T1 3.39b 5.70 b 7.55 ab 7.53 ab 5.04a

T2 3.24b 4.43 ¢ 7.47b 7.21 ab 4.76 ab

T3 2.80 ¢ 3.87¢ 7.20b 6.52b 4.84 ah

T4 2.27cd 2.67d 5.8l ¢ 525 ¢ 4.62 ab

T5 2.184d 2.854d 5.56 ¢ 5.60 be 4.41 ab

T6 1.83d 2.90 d 5.32¢ 4.44 ¢ 4.i16 b6
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Fig.5 Dry material accumulation variation of individual plant at

different growth stage of cotton in soil with different salt content
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Table 3  Variance analysis of cotton dry material water use efficiency in soil with different salt content

BT EBE FEKE FYEE KaFARE
Daily average Water consumption Dry material Water use efficiency
Treatment " -2 -2 -1
evapotranspiration/ mm /mm /(kg-hm™%) /(kg-hm~Z-mm™")
CK 6.50a 751.84a 4726.56a 6.29ab
Tl 5.84ab 669 .85ab 4296 . 88ab 6.41ab
T2 5.42ab 622.22be 3934 .38b 6.32ab
T3 5.05be 574.95¢ 3103.13¢ 5.40b
T4 4.13cd 472.42d 3275.00bc 6.93a
T5 4. 12¢d 469.17d 3107.29c 6.62a
T6 3.73d 422 .36d 1809.38d 4.28¢
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