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Effect of water management on water consumption characteristics and yield of
drip-irrigated sugar beet in arid regions

HAO Yuchen', ZHANG Lijuan®, CHEN Hao', LI Xiang', ZHANG Yanpeng', FAN Hua'"
(1 Agricultural College, Shihezi University, Shihezi, Xinjiang 832003, China; 2 Dingxi Academy of Agricultural
Sciences, Dingxi, Gansu 743000, China)

Abstract: The aim of this study is to explore the effects of water management on water consumption characteristics, water use efficiency,
and yield of drip-irrigated sugar beets in arid regions, and to determine the optimal irrigation management model. This experiment used
two sugar beet varieties with different water sensitivity, Beta 796 and KWS 3410, as experimental materials. A two factor randomized
block experiment was conducted with the first irrigation time and irrigation amount during the growth period of sugar beet after emer-
gence as variables. Three different first irrigation times were set up based on the lower limits of soil moisture, namely T1 (70% FC,
FC is field water holding capacity) , T2 (60% FC), and T3 (50% FC). Three irrigation treatments were 11 (120% full irrigation) ,
12 (100% full irrigation) , and 13 (80% full irrigation). With the T2I2 treatment serving as the control, it studied the effects of irriga-
tion time and amount on drip irrigation sugar beet yield and water use efficiency. The results showed that the water consumption during
the growth period of both sugar beet varieties is TI1>T2>T3, [1>12>13, with T3I3 treatment reducing water consumption by 2.25% to
20. 38% compared to other treatments. The effects of water treatment on the yield and water use efficiency of sugar beet varieties vary.
Among them, the yield and water use efficiency of Beta 796 variety treated with T3 increased significantly by 12.4% and 17.19%,
respectively, compared to T2 treatment. Among irrigation amount treatments, the order is 11>12>13. The yield of KWS 3410 varieties
treated with T1 and T3 increased significantly by 4. 84% and 2. 67% compared to T2 treatment, and the water use efficiency of T3
increased by 6. 81% compared to T2 treatment. Among irrigation treatments, the order is I3>11>12. The results of the entropy weight

TOPSIS comprehensive evaluation model show that the optimal combination treatment for Beta 796 is T313, and the optimal combination
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treatment for KWS 3410 is T3I1. Therefore, delaying the irrigation time appropriately can improve the water use efficiency of drip irri-

gated sugar beets, which has a certain alleviating effect on the spring water shortage of crops in arid areas.

Key words: sugar beet;irrigation time ;irrigation amount;yield ; water use efficiency
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Figure 1 Water management diagram
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Table 1 Irrigation amount of beet under drip irrigation
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Figure 2 The effect of different water management on water consumption of sugar beet
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Table 2 The effects of different water management on sugar beet yield and water use efficiency
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Figure 4 Correlation analysis of daily water consumption during the leaf cluster stage, root enlargement

stage and sugar accumulation stage with yield and water use efficiency

#*3 AEKSEEREN TOPSIS iFMEE
Table 3 Entropy-weighted TOPSIS evaluation model for different water management
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