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Fig. 1 Lay-out of micro-plots and sampling-plots in the experimental paddy fields
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Table 1  Soil physico-chemical properties of the experimental paddy fields
pH N P K N P K
H,0 (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
A 5.13 35.1 1.76 0.642 8.14 153.6 21.25 140.0
Ay 5.32 18.7 1.14 0.361 6.25 78.65 20.64 90.03
As 5.72 9.35 0.78 0.459 8.72 3745 10.21 85.09
Ay 5.47 16.3 1.09 0.433 8.63 71.16 10.59 100.0
2.2 Eh Eh
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2 (mV)

Table 2 Soil redox potential in soil layers of the experimental plots at different rice growth stages

Al 167 172 364 590 -66 226 178 470
112 101 29 96 =220 87 24 331
A2 =27 =22 148 401 -173 -127 71 117
-52 -39 -9 71 -306 -99 -62 45
A3 93 114 160 364 -84 167 160 411
22 29 112 280 -253 83 -9 27
A4 -20 21 153 316 -145 74 99 318
-17 -9 101 171 -294 63 -50 307
Eh N (®N) 3
177 mV 300mV  Eh BN
[18] 15N
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Fig.3 "N recovery rate from fertilizer by early and late rice at various growth stages
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Table 3 "N residue in cultivated layer of the experiment plots at various rice growth stages
y P p gl 2

N % N %
Al 42.1b 34.5a 24.6a 13.9a 36.6a 27.5a 20.8a 16.8ab
A2 59.5a 25.4b 16.4b 12.8ab 36.3a 18.6¢ 18.3b 17.5a
A3 33.2¢ 15.9¢ 16.7b 5.0¢c 33.6b 27.0a 15.8¢ 9.6¢
A4 56.9a 16.1c 11.5¢ 5.0c 29.1c 26.2ab 14.3cd 8.1cd
N (P=0.05)
4 BN BN 52.24% ~ 68.91% 5 N
15N 15N
N
N - N
15N 5
4 5N NH,-N NO;-N
0~15cm 75.1% ~ 94.3% N 5
ISN 3
15 ~ 30 cm BN N
2.5% ~ 15.8% 30 ~ 50 cm BN
1.0% ~ 8.9% 50 cm 5N N [21]
0.2% ~ 2.5% 4
BN (5—6 )
15 ~50 cm BN N

2.3.3 N N
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Table 4 "N residue in the soil profile of the paddy field at the rice maturing stage
cm
(%) P (%) (%) P (%) (%) P (%) (%) P (%)
0~15 13.90"a 94.0 12.80""ab 90.0 5.04"¢ 75.1 5.007¢c 83.8
15~30 0.37d 25 0.97"ab 6.8 1.06"a 15.8 0.69"c 115
30~ 50 0.27b 1.8 0.29b 2.1 0.60a 8.9 0.24b 4.0
50 ~100 0.23a 1.6 0.16b 1.1 0.01c 0.2 0.04c 0.7
% 14.77 100 14.22 100 6.71 100 5.97 100
cm
(%) P (%) (%) P (%) (%) P (%) (%) P (%)
0~15 16.8"ab 943 17.57a 93.4 9.64"¢ 78.8 8.087d 82.3
15~30 0.74"c 42 0.79"c 43 1.94"a 15.8 1.15'd 11.7
30~ 50 0.18¢ 1.0 0.26bc 1.4 0.55a 45 0.33b 3.4
50 ~100 0.09¢ 0.5 0.18ab 0.9 0.11bc 0.9 0.25a 25
% 17.8 100 18.7 100 12.2 100 9.82 100
P BN BN x100/
* BN * P 0.05 ** P 0.01
BN (P 0.05)
N
NH,-N NO;-N N
NH,N NO;-N N
S
3
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Fig. 5 Loss of "°N from the experiment plots at the rice maturing stage s
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[22]
15N 1
Eh N
55 mV N N
N 3
5 NH,'-N NO;-N N (mg/L)
Table 5 Changes in NH;'-N, NO5-N and total N concentration in leachate from various plots at various growth stages of early and late rice
N
NH,;"-N Al 4.55 1.41 0.55 0.32 0.17 0.07
A2 10.7 3.59 1.08 0.06 0.14 0.32
A3 5.17 2.51 0.27 0.02 0.31 0.00
A4 4.36 2.44 0.18 0.38 0.48 0.06
NOs;-N Al 0.34 0.21 0.18 0.09 0.05 0.06
A2 0.65 0.22 0.91 0.04 0.33 0.13
A3 0.94 0.79 0.82 0.15 0.59 0.24
A4 0.54 0.44 0.51 0.76 0.31 0.03
N Al 10.81 2.86 3.44 2.36 2.07 1.76
A2 24.44 6.72 3.58 1.12 1.44 1.24
A3 15.17 5.93 4.07 0.51 1.74 0.59
A4 14.01 4.61 2.21 1.44 1.69 0.36
NH,"-N Al 0.13 0.18 0.20 0.62 0.05 0.16
A2 0.49 0.53 1.03 0.53 0.04 0.37
A3 0.88 0.53 0.91 0.34 0.27 0.09
A4 0.96 0.53 0.04 0.02 0.00 0.01
NO;5-N Al 0.33 0.39 0.46 0.37 0.06 0.09
A2 0.75 0.71 1.05 0.45 0.30 0.26
A3 1.65 0.45 1.28 0.29 0.57 0.13
A4 1.35 0.45 0.52 0.42 0.29 0.24
N Al 1.11 0.98 1.24 1.15 0.58 0.64
A2 1.81 2.29 1.15 1.08 0.97 0.86
A3 1.16 1.08 0.75 0.64 0.28 0.15
A4 2.15 1.08 1.26 1.23 0.79 0.67
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Fate of Nitrogen Fertilizer in Paddy Fields Different in

Cultivation History and Slope Position in a Red Soil Region

YAO Shui-hong'?, ZHANG Bin?>, HU Feng',

CHENG Xun-giang®

( 1 College of Natural Resource and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China;

2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract: "N tracing method was used in a field experiment to study movement and fate of nitrogen fertilizer in paddy fields different in

cultivation history and slope position. Results showed that at the rice maturing stage, nitrogen fertilizer recovery rate and residue rate in paddy fields

either new or old ranged between 18.71% and 29.10%, and between 5.97% and 18.73%. Old paddy fields were higher than new fields in "N residue

rate, but in the 15 ~ 50 cm layer, it was just the reverse. "°N loss rate from red soil paddy fields was as high as 52.24 % ~ 68.91%. besides, in terms of

concentrations of NH,"-N and NO; -N in leachate from soil layers of the experiment plots, the layers were in the order of plough layer > plowpan.

Key words: Paddy fields, Cultivation history, Slope position, ' N tracing method, Fate of nitrogen fertilizer



