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1
Tahle 1 Basic nutrient properties of the drab soik tested

Experimental sies Periods oM Alkalystic N Available phosphate Rapidly available
(ske'h) (mg kg™ ) (mg k™) potassium (mg kg™ )
Xinzhou 195~ 19% 14.2 57.9 1.0 108
Changzhi 195~ 19% 19.6 30.3 8.7 133
Loufan 1996~ 1997 11.8 30.3 55 %
A Pingshun A 196~ 1997 10.7 45.0 6.6 128
B Pingshwn B 196~ 1997 11.5 51.6 8.6 152
Xinzhou 2004 14.5 45.4 4.8 132
:A B Note: A and B mean balanced soil nutrient supply and unbalanced soil nutrient
supply. The same as below
1.3 196~ 1997 8 ,
2 (2
:(1) R , 2004 R
1995~ 1996 1996~ 1997 10 ,
1995~ 1996 5
13 , , 3

2

Table 2 Scheme of the experiment on optimal N/ P ratio ( kg hm™ 2) for om in soils different in soil nutrient supply

Xinzhou Changzhi Loufan A Pingshun A B Pingshun B

Treatment No. N P,0s N P,0s N P,0s N P,0s N P,0s

1 0 0 0 0 0 0 0 0 0 0

2 0 0 0 75 112. 5 0 1125 0 125 0

3 0 90 0 1125 0 112. 5 0 125 0 1125

4 30 30 112.5 75 75 75 75 75 75 50

5 60 60 112.5 1125 112. 5 7 1125 75 1125 75

6 0 45 112.5 168 8 112. 5 112. 5 1125 125 125 1125

7 0 60 75 0 112. 5 168. 8 1125 168 8 125 168 8

8 0 90 150 1125 150 150 75 1125 24 225

9 0 135 225 150

10 135 90 75 50

11 120 120 300 200

12 0 180 112.5 0

13 150 150 1125 3315

33.34w’,3 1.4
, ( 34%) , ,
( P20s514%) Microsofi Fxcel 2000 ,
) SPSS11.0 F ,
p< 0.05 0.01
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Table 3 Scheme of the field experiment on N application mates set with fixed N/ P ratio or wih N rate varying with P rate in 2004

Treatment No. N (kg hm™ ) P,0s(kg hm™ ?) Treament No. N (kg hm™?) P,0s( kg hm™ ?)
1 0 0 6 0 120
2 30 30 7 75 120
3 60 60 8 150 120
4 120 120 9 225 120
5 240 240 10 300 120

4 4
2 ) ( )
\ 90 kg hm™? 90
2.1 kg hm™ 8 (7.4thm™ %,
1995~ 1996 2 3
4 1995~ 1996
TaHed Variation of com yield (kg hm™2) with fertilzation rate i different locatons during 1995~ 1996

Treatment No. Xinzhou Changzhi Treament No. Xirzhou Changzhi
1 5700£360 e 7 215%397 ¢ 8 7391%116a 8 6851391 ab
2 62601154 cd 8 173104 b 9 6 6651448 cd 8 315£370 b
3 69731239 be 8 4901148 ab 10 6 890£113 abe 8 4751275 b
4 629%5£113d 9 140£121 a 11 6 85£333 be 8 900t 343 ab
5 6900 % 120 abc 8 3813241 b 12 7 3281235 ab 8 678£618 ab
6 67901176 be 8 700%572 ab 13 6 8331648 abc 8 8105240 ab
7 7030 £247 abe 8 5501361 ab

p< 0.05 Note: Different lettersw ithin a column indicat e significant difference at p < 0 05

level
(N: P20s) L1 4 11, 1: 0.667
5 , , 8 10 9,
90 kg hm ™ °
2 6 7 8 9 , 4
, 1 5 4
y=— 0.145 8+ 23. 76x+ 6 190( y X 115 6 ,
: R*= 0.853), . 6 L
P20s5 81 kg hm™ * , I 0. 667
: 8 1.5 )
9 105 6, 1 0. 667
7 , 7 . .
5 , L1 ; ,
5, , 11 (N) : :
(P:0s) [10]

: 4(N 1125 22
kehm > P0s75kghm™ ), 9. 14thm °,
1: 0. 667 4 , :
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) 5 5 ) A( )
) 5 , 1996
101 6 X (F 6, 25
108" 627  3.46 ,Faoi= 428) , kg hm™ %, 1997
112.5 kg hm™ 2 2 .
) ) 6 )
1 0. 667 5, 25 kg hm™%; ,
7 ; s ,
6 1: 0. 667 , 187.5
5 115 7 kg b,
, 1. 0. 667 5 4 >
, 5
5
Tale5 Effed of N/P ratio in fertilization on corn yield in soils balanced or unbalanced in nutrient supply
Balanced Unbalanced
Loufan Fxperiment 1996 A Pingshun A Experiment 1997 B Pingshun B Fxperiment 1997
Yield Yield Yield
Treatment No (kg hm™?) Treatment No (kg hm™? Treatment No. (ke hm™ ?)
1 3555%139d 1 3195£403 ¢ 1 4275%233 ¢
2 3705123 d 2 36751193 b 2 45151460 be
3 45751@ ¢ 3 381034 b 3 43951417 be
4 6188431 b 4 3848%101 b 4 5190%547 ab
5 6285%25b 5 3848%t101 b 5 5745%336 a
6 7193%171 a 6 4343%240 a 6 4 8901664 be
7 7148%310a 7 3728%166 b 7 44851210 be
8 70M43E251a 8 41161437 ab 8 4 8661464 be
p< 0.05 Note: Different lettersw ithin a column indicat e significant difference at p < Q 05
level
2.3 46 kg hm™ 2, 738
2004 kg hm™ ° L1 k! 3.8 kg
( 3 ) (F ,
8.96" (Fooi= 3.46))., 5 207.1 kg hm™ %,
9 A 10.2 t hm > ,
( 1 5 B ( 6 168.0 kg hm™ 2, 9.4
10), , thm™ ?
1 , 5 )
A 235. 4 kg hm™ 7, , ,
102 t hm >, B 189.4

kg hm™ 2 9.5t hm 2 , ,



6 : 1087

2 2
2

12000
P A B
& 10 000
-
2 8000 |
= 4
[*}
> 6000
E y=-0.080 8+ 30.60x + 6 579
O 4000 F i R*=0.996 7
i y=-0.061 1x*+28.77x + 6 826
£ 2000 f R=0.992 5 h
¥
}.H () 1 1 1 A A A 1 J A A A e

0 30 60 90 120 150 180 210 240 O 75 150 225 300
Jti & #N application rate (kg hm™2) Ji &N application rate (kg hm™)
1 (A: ; B: )

Fig 1 Com yield as a function of N application rate ( A: with fixed N/ Pratio; B: with N rate varying with P rate)

6 )
(2004 ) ,
Table 6 Marginal corn yield (1 hm 2) as a function of fertiliza bn rate and 7 Il ’
yield in treatments with fixed N/ P ratio and with N rate varying with P rate of
the Xirzhou experiment m 2004 120 667 ’
N application rate (kg hm™?
Experiment al method 60 120 180 240 ’
Ecquivalent N and P ratio S > > 235.4
kg hm™ %, 10 213 kg hm™ 2,
Varius N at fixed P BB o6 -2 46 kg hm %, 738
ke hm™ % 207. 1 kg hm™ °,
10 163 kg hm™ 2,
3 39 kg hm™ %, 723 kg hm™ 2, 1
ke 18.5 kg
1: 0.667 1: 1 ,
1.5 , 1:0.5 , ,
195~ 1996 , 1: 1 ,
y=— 0.193 3x%+ 34.35x+ 6 190( R’= 0. 926), , ,
88.9 kg hm ™ ?, , (
y= - 0.096 9x°+ 26.96x+ 7 175( R*= ) ,
0.969) 139 kg hm 2, ,
90 kg hm™ > 112.5kg hm™ > ,
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MAXIMUM FERTILIZATION RATES FOR CORN WITH FIXED N/ P RATIO
OR WITH N RATE VARYING WITH P RATE

Chu Qinghe"?  Pan Genxing'

Li Dianyou'

Shi Haiping”  Zhang Xunhui'

(1 College ¢ Resources and Erwironmenial Sciences, Naying Agricultural University, Narjing 210095, China)

(2 Institute of Integrative Survey o Agro Resources, Shanxi Academy o Agriculturdl Sdences, Tdayuan (030006 China )

Abstract It has been proved tha there are two types of corrrgrowing soils, balanced or unbalanced in soil nutrient sup

ply. Therefore i is necessary to recommend proper nutrient ratios to achieve high yield of corn. A field experiment was carried

out on calcareous drab soil, which is balanced in nutrient supply, in Shanxi to explore maximum fertilization rate and optimal fer

tilization ratio for high yield of corn. N and P application rates were set in two ways, with fixed N/ P ratio or with N rate varying
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with P rate. Results show that in the treatment with fixed N/P ratio, the maximum N application rate was 235. 4 kg hm™ *, the
highest corn yield 10 213 kg hm™ ®, the optimum N applicat ion rate as 207. 1 kg hm™ % its crresponding yield 10 163 kg hm™ %
46 kg hm™ 2, 738 kg hm™ %, 39 kg hm™ 2and 723 kg hm™ 2 higher respectively than in the other, showing every additional kilo-
gram of N could bring about an additional yield of 18. 5 kg. The experiment demonstrated that N/ P ratio of fertilization is the most

important factor affeding maximum N rate and economic benefits. Through increasing N and P application rates while keeping

them at a fixed ratio an optimal fertilization rate could be obtained.

Key words Soil nutrients; Nutrients balance; Nutrient ratio; Maximum fertilization rate
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