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(31°32'93"N  120°41'88"E) 1 038 mm
15.5 C ( ) 1
F1 X HIEEARMR
Table 1  Basic properties of tested soil
pH (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) CEC(cmol/kg)
7.35 35.0 2.09 0.93 5.0 121.3 17.7
1.2 ( P,0512%)
2013 4 ( ( K,060%)
4 ) (CK) 2
(CT) 1(ITy) (
2(IT,) (N 46%) 30 d) 60.40 g/kg 8.73 g/kg
8.30 g/kg
%2 FEELREIEHIHE 2 (kg/hm?)
Table 2 Fertilizer application under different treatments during rice season
N ! P,Os : K,O N ! P,Os * K,O N ! P,Os * K,O N P,0Os : K,O N P05 K,O:' M
CK 0:90: 120 0:0:0 0:0:0 0:0:0 0:90:120:0
CT 180 1 90 120 60:0:0 0:0:0 60:0:0 300:90:120:0
IT, 2250 150 108 72 30:0:0 60:0:72 60:0:0 300 - 108 © 144 1 2250
1T, 2250 187.5 126 : 90 37.5:0:0 75:0:90 75:0:0 3751126 1 180 : 2250
M
3 7 29 8 18
20 cm % 20 cm 10 30
20 cm x 15 cm 2~3 1.3
60cm 80 cm
3 ~5cm PVC ( 2 cm)
PVC
60cm 80 cm
(N-n) 2 (N-n-2)
—10 kPa N-n-1 N-n 7 cm
~20 kPa 1 (D
Non 1 ( 4 C NH;- N
) —25kPa - NO;-N
( ) 10 d -
—10 kPa 11~
45d ~15 kPa 80 cm
2 ~3cm
42 m*(6 m x 7 m)
3 5 mm/d!"%
2013 ( —10 kpa
6 18 3d ) CK CT
6 17 6 26 115d IT, 1IT, 102 d
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SPSS19.0 Microsoft Excel 2013
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Fig. 1 Design of experimental device for runoff collecting ( 2
P = Cxtx5x107? (1)
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Fig.2 N leaching under different treatments in 60 cm and 80 cm depths during rice season
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Table 3 Average N concentrations in percolation water under different treatments in 60 cm and 80 cm depths
(cm) NH;-N NO;-N DON ™
(mg/L) TN (%) (mg/L) TN (%) (mg/L) TN (mg/L)
60 CK 0.11a 11.1 0.40 ¢ 40.9 046 b 47.1 0.98b
CT 024 a 12.3 0.71 ab 36.0 0.94 a 47.6 1.97a
IT, 02la 14.9 0.58 bc 40.8 0.83a 58.9 141 a
IT, 0.20 a 12.1 0.76 a 47.4 0.65 ab 40.5 1.61 a
CK 0.11¢ 12.9 0.46 ¢ 56.0 0.26 b 31.1 0.82¢
80 CT 0.35 ab 18.5 0.94 a 48.9 0.63 a 32.7 1.92a
IT, 041 a 27.4 0.77b 52.2 0.30 ab 20.4 1.48 ab
IT, 0.19 be 14.6 0.79b 60.7 0.32 ab 24.8 1.31b
P<0.05
0.5% ~0.9% CT 11.02 kg/hm?
(P<0.05) 1T, NH;-N CT 2.1%
IT, NH;-N
NO; -N
51.7%~54.7%( 4) IT, IT,
7.48  6.59 kg/hm’
x4 BETRLBRMNFHRLE
Table 4 N leaching losses under different treatments in different depths during rice season
(cm) NH;-N(kg/hm?) NO;-N(kg/hm?) DON(kg/hm?) TN(kg/hm?) (%)
80 CK 0.63b 2.65¢ 1.49b 474 c
CT 2.03a 539a 3.60a 11.02a 2.1
IT, 2.07a 3.88Db 1.74 ab 7.48 ab 0.9
IT, 0.96 a 4.00b 1.63 ab 6.59b 0.5
2.2 7d
[4-11]
4 6 26
7 7 8 30 10
0~ 51912 7d ( 3) 3
250 —=— [T NN\EEA 1800
= 2001 1600
£ 150 § =
1 {400 E
£ 100 l l =
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o N N T, e N T N
<t O O > N 0 —~ n O n > O v NN 0 = O on
AL T gD TGS 2T A
YR AT T an RRR R DYDYT S D=
o o o — o o — — o o o o — o o o o 1 1 1
—_ o e D e e D O e e e e D e e = — h o on
S O o AN O O 4N o O O O a o o o O = o= -
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H (*E-J1-H)
( )
3 IR HAIE B (mm) 5 2 E 4 (m’/hm?)
Fig. 3 Rainfall (mm) and runoff events during experimental period
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4 4 5 NH;-N
NH;-N TN  48% ~56%
NH;-N
( 10d ) NO;-N TN  36% ~42%
NH;-N
0.3% ~ 0.6%
NH;-N NO;-N
NO; -N (P>0.05) IT, IT,
TN NH;-N CT
7 NO;-N TN [ ]cK
L_icr
~ 6 IT,
3, I,
£
=,
4
= 3
%
ES
§<\E 2
1
0 6-26 7-7 8-31 10-8 6-26 ‘ 7-7 8-31 10-8
H J1-H)
4 FEALERZR NHi-N. NO;-N #1 TN 3% E (mg/L)
Fig. 4 Concentrations of NH3-N, NO;-N and TN in runoff under different treatments
&S5 2013 FARERERMKEE
Table 5 N loss through runoff during rice season in 2013
NH;-N NO;-N ™
(m*/hm?) (kg/hm?) TN (%) (kg/hm?) TN (%) (kg/hm?) (%)
CK 1 641 0.74 b 54 0.72 b 53 1.36b -
CT 1766 1.15a 48 1.0l a 42 239a 0.3
IT; 1730 1.76 a 56 1.29 a 41 3.11a 0.6
IT, 1 821 1.94a 54 1.29a 36 359a 0.6
2.3 ( 6
( 7IT, 1T, 230.3
CT IT, IT, 312.2kg/hm*>  CT 25% ~ 69% IT,
8.6 11.0  12.2 t/hm’ CT
28% ~ 42%
F6 2012 F5 2013 FAREEEY=EMEMKEER
Table 6 Rice yields and its components during rice seasons in 2012 and 2013
(t/hm?) (x10*/hm?) (x10*/hm?) (%) (2)
2012 CK 5.8d 132 ¢ 165 ¢ 217.1¢ 933a 28.6 a
CT 8.7¢ 211b 174 b 367.7b 87.0 ab 27.2 ab
IT, 109 b 281 a 177b 502.8 a 829b 26.5b
IT, 122 a 274 a 190 a 522.1a 86.8 ab 27.0 ab
2013 CK 5.8d 130 ¢ 168 d 219.4d 92.1a 289 a
CT 8.4c 206 b 172 ¢ 368.7 ¢ 86.8 ab 2740
IT, 11.1b 281 a 182 b 503.6 b 81.3b 26.7 ¢
1T, 122 a 272 a 200 a 531.6a 82.4 ab 27.2b
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Table 7 N uptake, N harvest index and N use efficiencies of rice under different treatments
(kg/hm?) (kg/ke) (%)
2012 CK 83.4d 0.71 a -
CT 181.5¢ 0.58 ¢ 9.7b 32.7b
IT, 230.1b 0.62b 11.8a 33.7b
IT, 2979 a 0.53d 122 a 42.1a
2013 CK 84.7d 0.68 a - -
CT 186.4 ¢ 0.61b 8.7b 339D
IT, 230.5b 0.64b 122a 335D
1T, 326.5a 0.52¢ 12.5a 474 a
CT IT, IT, 3
9.2 12.0 12.4
ke/kg 33.3%  33.6% TI\[IH] DON
44.3%(  7)
T, oT NH;-N NO,-N
1T, CT
NH;-N NH;-N
80 cm NH;-N
Mohanty "' Singh ¥
30% ~48%  NO,;-N
[19:201 80cm  NH;-N
NO; -N
2.4
g NHE-N NO;-N 3.88 ~ 5.39 kg/hm’
NOL-N Cao [ IT, IT,
NHI-N NO;-N CT
NO;-N N NO;-N
(P<0.05) IT,
IT, TN CT
6.8% ~ 8.1%
(G
[21-22] [22]
8.6% ~ 9.2% 18% ~ 38% NO;-
N
%8 FEL(0~20cm)F NH;-N. NO;-N 1%
.I«LL&F MEREE ‘ . 0% ~ 30% (23]
Table 8 Contents of soil NH4-N, NO;-N and organic matter in 0-20 o o
cm soil (P>0.05)
NH:-N(mg/kg) NO;-N(mg/kg) TN(g/kg) (g/kg) 0.3% ~ 0.6% 0.3% ~
CK 333a 9.42b 2.01c 33.61b 790419111
CT 334a 18.70 a 2.21b 36.05b 74
IT, 3.69a 2347 a 236a 3937 a
IT, 342a 2322a 2.39a 39.14a
IT, IT,
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Study on N Leaching and Runoff Under Integrated High Yield and
High Efficiency Practices in Paddy Fields of Taihu Lake Region

ZHANG Min'?, ZHAO Miao®, TIAN Yuhua', YIN Bin'", ZHU Zhaoliang'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 College of Resources and
Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: The influences of integrated practices for high yield and high efficiency on nitrogen (N) leaching and runoff
under rice-wheat rotation system were studied with field plot experiment in the Taihu Lake Region. It was found that the leaching
of total nitrogen (TN) and organic N (DON) declined with the increase of soil depth and the forms of N leaching changed with
soil depth. DON in the percolation water in 60 cm depth, which accounting for 40.5%—-58.9% of TN, was higher than NO;-N and
NH;-N. NO;-N in the percolation water in 80 cm was higher than DON and NH;-N and accounted for 51.7%-54.7% of TN.
NH;-N loss was the main form of N runoff, and accounted for 48.1%—56.4% of TN. However, N losses via runoff were
indistinctive, only accounting for 0.3%—-0.6% of fertilizer application. The total loss of N leaching and runoff in the high yield an
high efficiency treatments were 10.59 and 10.18 kg/hm?®, which were lower than in the current treatment with a value of 13.41
kg/hm?. The rice yield in high yield and high efficiency treatments was 11.14—12.22 t/hm? and the agronomic efficiency reached
11.8-12.5 kg/kg, which were significantly higher than those of the traditional treatment. After harvest, soil TN content increased
by 6.8%-8.1% and soil organic matter by 8.6%-9.2% in high yield and high efficiency treatments compared to traditional
treatment. In short, high yield and high efficiency practices can increase crop yield and N use efficiency, weaken the migration of
N through water to soil and thus is beneficial to both crop yield and environment.

Key words: Rice; N use efficiency; N leaching; Runoff; High efficiency and high yield
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