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Evaluation Drip Irrigation Leaching Amount and Period Based on Overall
Difference Model for Salinized Cotton Fields in Southern Xinjiang

LIU Xiaogiang'® ZHANG Fucang'® HE Shuai’ LI Yunxia® YIN Feihu®
(1. Key Laboraiory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas,
Ministry of Education, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Key Laboratory of Northwest Oasis Water-saving Agriculture, Ministry of Agriculture and Rural Affairs,
Xinjiang Academy of Agricultural and Reclamation Science, Shihezi 832000, China)

Abstract; Soil salinity affects a range of physiological processes in the cotton fields and is key factor
controlling cotton productivity and yield. Two-year experiments (2020 and 2021 ) were conducted to
evaluate the effects of different leaching regimes on soil salinity, aboveground dry matter of cotton, and
yield of seed cotton in Southern Xinjiang. There were four leaching amounts ( W1.: 75 mm, W2,
150 mm, W3 225 mm and W4 300 mm) and three leaching periods (T1: once at seedling period, T2 .
twice at seedling and budding periods and T3 thrice at seedling, budding and pollen setting periods) in
addition to non-leaching treatment ( CK: 85% crop evapotranspiration ). During the experiment, soil
salinity,, aboveground dry matter accumulation, yield seed cotton and economic coefficient (ratio of yield
to the total of dry matter accumulation and yield) were measured. The results showed that the leaching
could leach the salinity in salinized cotton fields. Compared with the CK treatment, soil salinity in 0 ~
100 ¢cm was decreased by 13.17% and 26.57% and the yield was increased by 104. 13% and 59. 36%
in 2020 W4 and 2021 W3, respectively. The results of the Logistic equation to fit the dry matter
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accumulation were satisfactory (R*=0.965 4, P <0.05) for each treatment. Aboveground dry matter
accumulation and seed cotton yield were positively correlated with leaching amount, and there was a
difference between the economic coefficient and leaching amount under the same leaching period. The
principal component analysis, technique for order preference by similarity to an ideal solution model
(TOPSIS) , gray correlation analysis and membership function analysis were well correlated with each
other, and the correlation coefficients among the models were ranged from 0.92 to 0.99. Based on the
overall difference combination evaluation model, the W4T2 treatment achieved the optimum. Further
comprehensive analysis, considering the drought and low rainfall in the region, the results suggested that
when leaching amount was 225 mm and leaching periods at the seedling and budding stages during the

reproductive period, the evaluations of comprehensive index (1.376 5) was suitable for salinized cotton
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fields in the drip irrigation. The research result can provide valuable information for improving

management of salinized cotton fields in Southern Xinjiang.

Key words: cotton field; drip irrigation; leaching; salinized; overall difference model
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Fig.4 Variation curves of aboveground dry matter accumulation rate under different rinsing treatments
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Tab.3 Accumulation of aboveground dry matter of cotton under different treatments
iR ] PRI ) G640
Ay Qb3 T R A/ ) R R/ i R A/
FELI E)/d g E/d FRELI E]/d
kg-hm2-d") (kg-hm2-d") (kg-hm2.d"")
CK 81.58 24.83 17.42 161. 48 60. 99 77. 86
WIT1 79.38 29.96 40. 09 163. 19 40. 53 53.96
W2T1 85.16 29. 89 26. 80 259. 64 48. 04 52.41
W3T1 80. 04 42.72 36.94 253.97 43.01 75.18
W4T1 76.99 45.14 29.27 324.88 53.74 64.11
WI1T2 89.38 31.47 53.43 146. 08 17.19 85.19
2020 wW2T2 84.23 34.25 36.53 216.39 39.24 68. 30
W3T2 87.24 62.98 28.57 574.21 44.19 154.23
w4T2 86.90 60. 76 29. 04 496. 99 44. 06 117.10
W1T3 90. 14 30. 31 26.31 283.70 43.55 61.73
W2T3 79.72 31.21 31.58 215.55 48.70 50. 05
W3T3 84. 80 44.25 31.51 325.74 43.70 83.16
W4T3 83.51 47. 15 30. 03 358.48 46. 46 83.00
CK 80. 67 30. 65 11.98 285.97 67.35 87.47
WIT1 81.18 38.76 29.93 287.49 48. 89 63.32
W2T1 81.45 39.09 26.47 328.79 52.07 60. 74
W3T1 79. 87 53.91 51.35 234.02 28.79 111.08
W4T1 77.56 55.57 50. 85 236.97 31.59 106. 85
Wi1T2 79.30 31.36 27.35 248. 60 53.35 46. 30
2021 W2T2 82.05 39. 60 29.83 297. 89 48. 12 66. 37
W3T2 88. 74 41.35 40. 84 291.08 30. 43 163.22
W4T2 80.52 59. 81 42.90 309.51 36.58 115.52
W1T3 80. 78 35.30 30.21 258.23 49.01 57.22
W2T3 82.61 35.15 33.05 240. 47 44.35 63.19
W3T3 75. 46 39.92 41.35 201.12 43.19 64. 86
W4T3 84. 44 49. 69 37.26 308. 72 38.31 100. 77
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Fig.5 Effects of different leaching treatments on seed cotton yield and economic coefficient
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Fig.6  Correlation coefficients between indicators in cotton fields and evaluation model values
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Tab.4 Results of different evaluation models

e E oo ik TOPSIS JRAB IR BE 53 BT 15 SR Jm oA Koy B ik RER 22 S AL BT R
PEHE 4 T E HE4 A HE# PR E HE4 I E HE4
CK -0.969 2 11 0.298 1 9 0.296 4 10 0.2616 9 -0.7642 10
WI1T1 -0.6285 9 0.255 4 11 0.3196 9 0.2347 10 -0.7323 9
W2T1 -0.4196 8 0.3030 8 0.3622 8 0.294 4 8 -0.462 6 8
W3T1 0.7552 4 0.5342 3 0. 605 2 3 0.598 6 3 0.967 1 3
W4T1 0.3282 5 0.406 9 7 0.4108 7 0.4303 6 0.1354 7
WIT2 -0.9285 10 0.2723 10 0.276 8 11 0.1953 11 -0.906 3 11
W2T2 -0.1892 7 0.4926 6 0.4499 6 0.4129 7 0.169 5 6
W3T2 1.446 3 2 0.62138 1 0.6332 1 0.6413 2 1.376 5 2
W4T2 1.6236 1 0.578 6 2 0.6252 2 0.6923 1 1.409 4 1
WIT3 -1.0877 13 0.1097 13 0.224 8 13 0.097 8 13 -1.394 4 13
W2T3 -1.0046 12 0.1473 12 0.239 1 12 0.1206 12 -1.2652 12
W3T3 0.3163 6 0.520 0 5 0.5210 5 0.5313 5 0.607 5 5
W4T3 0.7577 3 0.5245 4 0.564 2 4 0.578 1 4 0.8597 4
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