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Table 1 Basic soil properties of paddy fields with different cultivation years

(a) (cm) (g/kg) (g/em’) (%)
>100 0~18 33.3+£0.92 0.98 +0.10 36.40 33.18 30.42
18 ~ 37 11.61 £0.83 1.54+£0.03 23.11 36.96 39.93
>37 8.99 +£0.61 1.38+£0.04 16.08 39.81 44.11
18 0~16 28.76 £ 1.08 1.09 £ 0.07 35.93 35.02 29.05
16 ~ 28 8.12+0.67 1.46 £ 0.05 28.14 39.07 32.79
>28 9.45 +0.64 1.37 £ 0.04 23.70 40.97 35.32
2 0~10 13.85+£0.31 1.18 £0.02 29.57 41.02 29.40
10~20 11.15+0.48 1.37 £ 0.06 39.08 39.02 21.90
>20 7.92+0.36 1.31 +£0.04 39.43 34.72 25.85
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Fig. 2 Profile distribution of soil water contents in paddy fields with different cultivation years
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Profile Characteristics of Soil Properties and Water/Nitrogen
Distribution in Paddy Fields with Different Cultivation Years

ZHANG Jun'?, LIU Muxing'?, YI Jun'**, ZHANG Hailin'*, LI Shenglong'?,
DUAN He'?, YANG Qian'”

(1 Key Laboratory for Geographical Process Analysis & Simulation, Wuhan 430079, China; 2 College of
Urban and Environmental Sciences, Central China Normal University, Wuhan 430079, China)

Abstract: In order to improve the water/nitrogen utilization efficiency and reduce the agricultural non-point source
pollution, field investigation and lab analysis have been conducted to quantify the characteristics of water/nitrogen distribution
and to explore the optimal irrigation and fertilizer schedules in paddy fields with different cultivation years (2 a, 18 a and >100 a)
in the Jianghan Plain. The results showed that significant differences in soil properties were observed among the paddy fields.
With the increase of paddy cultivation year, the thickness of plough layer and plow pan, bulk density of plow pan, and clay
content of subsoil layer and plow pan were all increased, whereas bulk density of the plough layer was decreased. Significant
differences in saturated hydraulic conductivity (K;) were observed in soil profiles between the paddy fields, especially for the
plow pan. The highest average K of the plow pan was observed in the 2 a field (37.02 cm/d), followed by the 18 a field (8.45
cm/d) and the >100 a field (3.11 cm/d). The profile distribution of water/nitrogen were affected by soil properties significantly.
With the increase of paddy cultivation year, water/nitrate nitrogen (NO,-N) content increased gradually, the average soil water
content was 0.39, 0.46 and 0.54 cm®/cm®, while the average soil NO;-N content was 3.75, 6.27 and 9.85 mg/kg for the 2 a, 18 a
and >100 a paddy fields, respectively. However, little difference was observed in ammonium nitrogen (NH; -N) in the paddy fields.
The ratios of NO;-N and NH;-N in 2 a, 18 a and >100 a fields were 0.61, 0.39 and 0.30, respectively. In order to reduce
water/nitrogen percolation for the short-year paddy field, the strategies of more times but less amount in irrigation and
fertilization could be applied, but for the longer-year paddy field, fewer times but high amount in irrigation and fertilization could
be applied to cut the labor costs.

Key words: Paddy cultivation year; Soil basic property; Saturated hydraulic conductivity; Water and nitrogen distribution;

Jianghan Plain
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