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Effects of Straw Mulching under Optimized Alternate Irrigation of
Well-canal on Root Distribution and Yield of Summer Maize
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(1. Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Huhhot 010018, China
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Abstract; To explore the dynamic response of root distribution and yield of summer maize to straw
mulching under the optimized alternate irrigation of well-canal model, field experiments were conducted
in Hetao Irrigated District in 2018 and 2019 under different tillage modes. The experiment consisted of
four different treatments. It included conventional mulching ( FM treatment) , straw surface covering ( BF
treatment) and straw deep buried (SM treatment) under the irrigation mode of canal-well-canal, and the
conventional mulching ( CK treatment) under the irrigation of the whole canal. The results showed that
the root distribution of summer maize under conventional tillage CK was shallow and wide, the root length
density was decreased with the deepening of soil layer, and the root length concentration point was 0 ~
20 cm in the soil layer. Under the optimized alternate irrigation of well-canal model, the concentration
point of the conventional mulching FM treatment of root length density was 10 ~30 c¢m soil layer, which
could not significantly improve the root length of the soil layer. Straw mulching significantly increased root
length density, the root distribution of BF treatment was similar to CK, and the surface root length density
was increased by 19. 6% compared with that of CK. The root distribution of SM treatment was a deep and
sticking type, and the root length concentration point was moved down to the 20 ~40 cm soil layer. With
the deepening of soil layer, root length density of SM was firstly increased and then decreased, which
significantly increased the root length density of soil layer greater than 40 cm, and it was increased by
91.7% compared with that of CK. The root length density in the horizontal direction of each treatments

s f H 3. 2020 -08 —06 &[0l H . 2020 -09 — 18

ESWE: % A AR IR T H (51669019) il IE 5 1 4 FH 34 & &7 H (51539005)

fEE A s W7 (1985—) 90 B4tk 85 S TR, 538 I Sl K W R 5 7K - 3R B8 35 BF 52 E-mail; 2. wi123@ 163. com
SEAE R B (1966—) 4 BB -E A S0, 3 DA Ml K - VWA 55 K + SR BE I D% L E-mail: nmndysq@ 126. com



26 & ol HLOM ¥ R

2020 4

presented a standard normal distribution approximately centered on the plant, with a distribution radius of

about 15cm.

The optimized alternate irrigation of well-canal model significantly reduced water

consumption and increased water use efficiency in the growth period of summer maize, but the yield of

summer maize under FM and BF treatments was decreased by 10. 1% and 1.3% on average compared

with that of CK. The SM treatment had a better comprehensive effect, which increased summer maize

yield by 8.9% and water use efficiency by 41.4% on average compared with CK. The research could

provide some references for rational and safe utilization of brackish underground water resources,

enriching the theoretical system of well-canal alternate irrigation, and saving water for agriculture and

increasing crop yield in Hetao Irrigation District.
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periods of summer maize in 2018 and 2019
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Fig.2  Vertical distributions of RLD during summer maize period under different treatments
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