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Mini mum Application Rates for High Yielding Rice Production System in
the Taihu Lake Region as a Field Measure for Controlling N and P Agri-
cultural Loading
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Abstract :Excess application with the poor efficiency of fertilizers is one of the major proble ms confronting the sustainable
agricultural development. Whereas, loss of N and P nutrients from farmlands to surface waters is considered as one of
the major sources inducing eutrophication. In order to work out a minimum fertilizer application rate for both keeping
conventional yield and reducing nutrient loading of non point source pollution, an experiment of formulated fertilization
sche me on rice at different rates and nutrient ratios by incorporating the soil supply potential was conducted in a paddy
soil Wunitu in Kunshan City, Suzhou. The soil nutrient can supply a yield at 6. 75 t/ hm? at least for one cropping sea-
son. Among the fertilization treat ments , a maximum yield of 9.79 t/ hm? was obtained at fertilization ( N + P) rate of
300kg/ hm’kg N and P at a ratio of N to P being 3: 2 or 1: 1 . However, with much lower fertilization ( N+ P) rate at
240kg/ hm? with the same ratio a high yield of 9. 69t/ hm? was reached . The fertilizer efficiency of the later was 3 times
as that of the former rate . Thus, a economical and environ mentally sound mode of fertilization in such paddy soils as to-
tal Nand P 240kg/ hm?, with N P: Kratio being 3: 2: 0 or 1: 1: 0 was developed . Further study would be directed to
a innovation of combination of reducing fertilization rate with rotated fertilization for alternative crops .

Keywords :high yielding rice ; che mical fertilization rate ; nutrient ratio; nom point source pollution
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. , 2000 2001
N.P , 8.25
(.71, , 20 90 t/ hm?® . ,
691.5 kg/hm?, : ,
1/3 , pH( H,0) 6.6,
( , 1996) . 24.3g/ kg, 2.1¢g/ kg, 11.2mg/ kg,
101. 6 mg/ kg, 152.4 mg/kg.
60 % . N.P 9746 ,
1.2
N.P 3
, 0.0012hm?*, 1.
N.P , ,
, 17
1 , (151515 ) lkg,
1.1 300g ( 1).
1 / kg
Table 1  Field experiment sche me of fertilization per plot/ kg
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
N 0.00 0.00 0.15 0.08 0.12 0.15 0.18 0.23 0.27 0.12 0.15 0.19 0.15 0.19 0.23 0.00 0.29
P 0.00 0.15 0.00 0.07 0.11 0.15 0.19 0.23 0.26 0.17 0.23 0.28 0.10 0.13 0.15 0.00 0.15
K 0.15 o0.15 o0.15s 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.00 0.15
4. 4kg ,
2.1 kg 7.5kg (6]
N.P (p
2. ( <0.001) , (9.79t/ hm?)
: T ) N.P 300kg/ hm®.
, 7.8, . , 6
T 3. 9.69t/ hm? ,
7.45t/ hm*, 240kg/ hm® . , kg NP
7 9.79t/ 9.33kg, 7.5kg
hm? s R N.P
31.4%. , kg
5.57kg 17 2.2
460kg/ hm?, , 2 , N.P ,
1 ,
, N.P 300kg/hm’, N: P
, 3:3>3:2>213. 2
, 300kg/ hm’ N. N 120kg/hm*, N P
P <180kg/ hm?’ , . .
kg ( ). : 2001 ,35 .
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Table 2 Grain yield and the constitutional factor of the different treat ment plots
/t*hm™? ! % /g [oe ! /cm /cm
1 7.62 %0 .28 97 .8 98 .0 31.0 11.7 14 .4 91 .0
2 7.52%0.74 123.0 97 .7 31.3 13.8 15 .4 95.0
3 7.60 £0 .36 115.0 95 .8 30 .4 11 .4 15.2 100.0
4 7.68 £0.18 130.0 97.7 29 .1 13 .4 16.2 95.0
5 7.92%0.15 109.0 98 .4 30.3 1.9 15.2 98 .0
6 9.69 £0.33 117.0 98 .6 29.5 13.6 15 .4 100.0
7 9.79 £0 .60 112.0 97.7 28 .7 12.0 14.8 98 .0
8 9.57 10 .44 91.5 92.9 28 .1 11.2 14 .4 101 .0
9 8.56 £0.73 92 .3 92.1 28 .0 1.9 14.9 104.0
10 9.46 £0 .28 107.0 94 .6 28 .6 12.3 15.3 98 .0
11 9.01 £0.23 108.0 97 .1 29.0 11.9 15.5 92.0
12 9.49 +0 .36 115.0 89 .7 28.5 13.0 15.2 98 .0
13 9.19 %0 .53 96 .1 97 .9 29.5 14.5 15.2 96 .0
14 9.56£0.10 101 .0 95.7 28 .3 12.1 15.9 97.0
15 9.34 %0 .45 125.0 98 .1 28 .1 13.3 16.0 102.0
16 7.45 £0 .59 118.0 98 .6 30.0 12.7 16.2 89.0
17 8 .73 £0 .24 116 .0 89 .2 28 .0 1.9 15.2 100.0
3 ( T
Table 3 Significance test of yields under different fertilization treat ments ( T test of paired samples)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 1.000
2 0.847 1.000
3 0.970 0.848 1.000
4 0.848 0.755 0.601 1.000
5 0.254 0.361 0.193 0.169 1.000
6 0.024 0.066 0.014 0.006 0.020 1 .000
7 0.020 0.005 0.029 0.032 0.021 0.864 1.000
8 0.033 0.018 0.003 0.011 0.012 0.765 0.545 1.000
9 0.239 0.158 0.047 0.111 0.234 0.107 0.149 0.051 1.000
10 0.012 0.080 0.032 0.015 0.025 0.319 0.571 0.821 0.233 1.000
11 0.007 0.047 0.034 0.024 0.009 0.170 0.071 0.159 0.445 0.225 1.000
12 0.035 0.040 0.000 0.004 0.013 0.469 0.534 0.604 0.048 0.952 0.230 1.000
13 0.035 0.147 0.080 0.052 0.084 0.207 0.425 0.559 0.445 0.192 0.690 0.586 1.000
14 0.011 0.035 0.006 0.001 0.001 0.591 0.562 0.973 0.112 0.688 0.060 0.682 0.399 1.000
15 0.023 0.115 0.057 0.034 0.055 0.284 0.515 0.700 0.336 0.350 0.436 0.769 0.070 0.555 1.000
16 0.769 0.912 0.516 0.439 0.297 0.012 0.056 0.018 0.028 0.038 0.072 0.007 0.078 0.020 0.059 1.00
17 0.119 0.119 0.080 0.050 0.048 0.085 0.086 0.147 0.783 0.054 0.167 0.162 0.244 0.244 0.127 0.116 1 .000
01 >3:2>2:3>1.0; 1:0.2
120kg/ hm’, N: P ,
1:1>3:2>4:2>1:0. , R
, N: P 1 ~2(1 SN P<X 120kg/ hm> K
2) . 1995 N:P  1: ,
0.4t . 90 100 mg/ kg
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Fig.l1 ~ Grain yield in response to total nutrient fertilization rate(a. to total N, P and K; b. to total N and P)
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Fig .2  Relationship between rice grain yield and nutrient application rate( A. N application; B.P application)
N .P 30 %, 9.3kg( / N+
3.1 P) .
4. ’
, . . , 240kg/ hm? , N
(N+P) 300kg/ P 32 11,
hm®, 10t/hm’ 100kg/ hm® . 2001
(N+P) 240kg/ hm*, N: P: K , N 120kg/hm®> P
30200 1:1:0. 120kg/ hm?, , (8.8t/hm?) .
1/3(34.8 %) , (9.3 / ).
N .P 13 %, 7.80; 650kg 2001 2002
50 %, , N 210kg/hm’
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Table 4 Rice yield and fertilizer efficiency between different fertilization rates

NP /kgehm™? /(N P) /t*hm™ 2 ( / ) ! %
300 .0 1:1 9.79 7.80 12.7
240 .0 101 9 .69 9.33 30 .1

343 .5 21 8.73 3.71 0
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P 67.5kg/ hm*, 9t/ hm?
b Py N\P
(91
: 2~3
3.2
,P
7.5t/ hm’. ,
33 hm?(
) 25 %
300kg/hm*>
t; >
3.6 t, 2 N 6
11.4 %,
x10*kg N 20
2.8 t/a"" ,
1/5~1/4.
N.P
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