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Simulation of Effects of Tillage Pattern Transformation on Soil Water
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Abstract; A two-year (2011—2012 and 2013—2014) field experiment was carried out at Yuzhou City
of Henan Province, China. The experiment data were used to calibrate and validate the RZWQM ( Root
zone water quality model) model for its simulation of soil water distributions, above ground biomass and
wheat yield under different tillage treatments ( conventional tillage, no-tillage and subsoil tillage). The
calibrated RZWQM model was then used to simulate the dynamics of soil water storage in the 0 ~ 100 cm
soil layer, crop water consumption, water balance and water use efficiency when conventional tillage was
transformed to four types of conservation tillage patterns, including no-tillage, no-tillage with straw
mulching, subsoil, and subsoil with straw mulching. The root mean square errors of soil water content
were 0. 009 ~ 0. 025 c¢m’/cm’ for model calibration and 0. 005 ~ 0. 054 c¢m’/cm’ for model validation,

respectively. Simulation results showed that the RZWQM model was able to simulate the dynamics of soil
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water content when tillage method was transformed from conventional tillage to the four conservation tillage

patterns. Wheat yield was the highest for transformation of conventional tillage to no-tillage, and the

water use efficiency could reach 19.3 kg/(hm’+mm). Therefore, no-tillage was the best conservation

tillage method for soil moisture conservation among the four conservation tillage patterns.

Key words: winter wheat; tillage patterns; RZWQM ; soil water; water use efficiency
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Tab.1 Genetic parameters of winter wheat
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Fig.2 Comparisons of simulated and observed soil water contents under no-tillage
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Tab.3 Comparison of simulated and observed variables under different tillage treatments
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Fig.3 Comparison of simulated and observed wheat yield

under conventional tillage, no-tillage and subsoil tillage
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Tab.4 Effects of changing tillage patterns on water consumption and water use efficiency of winter wheat
SRR AR/ Wk WO REkE/ M EFAEMR/ FPRER/ WUE/(kgehm T’ emm ')
Kt/ mm mm mm 7K bt/ mm mm (kg-hm™?)  (kghm™*) He i e
CcT 255.7 242.5 60 126. 6 373.1 11613 7012.6 31.1 18.7
NT 268.2 242.5 60 127.8 397.4 13 091 7 689.8 32.9 19.3
NS 272.2 242.5 60 127.8 399.8 13 022 7567.9 32.5 18.9
ST 252.0 242.5 60 139.3 347.5 10 810 6527.3 31.1 18.7
SS 253.5 242.5 60 139. 4 348.7 11174 6479.6 32.0 18.5
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Tab.S5 Water balance of soil profiles in fields before

and after changing tillage patterns mm
bR Bk EME RKE EBE BEE RRE
CT 242.5 60 98.7 271.1 60.3 4.
NT 242.5 60 120.7 279.1 45.3 1.5
NS 242.5 60 115.2 286. 4 47. 1 1.5
ST 242.5 60 98.7 227.6 68.7 40.3
SS 242.5 60 95.8 231.4 58.9 40.3
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Fig.5 Comparison of water stress coefficient in winter

wheat growth season under different tillage patterns
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