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Effect of different fertilization systems on soil phosphorus
fertility and crop yield

YU Wan-Tai, JIANG Zi-Shao, MA Qiang, ZHOU Hua
(Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract The effect of different fertilization systems on crop yield and soil phosphorous fertility was investigated in an 18-year
field experiment in aquic-brown soils. The results indicate that crop yield significantly increases while the yield fluctuation decreased
in treatments with phosphorous fertilizer compared to the control. In treatments without phosphorous fertilizer, there is a deficit in P
budget and total and available P content decreases significantly. A strong linear correlation exists between P budget and available P
fluctuation in treatments without phosphorous. In treatments with phosphorous, total P content increases significantly (from 0.02 to
0.04 g - kg™, while available P content also increases significantly (especially in the latter stages of the trial). N fertilizer application
significantly increases maize grain yield, while P and K fertilizers have insignificant effect on maize yield increase. Conversely,
while mean soybean yield is unaffected by N fertilizer application, P and K fertilizers affect mean soybean yield significantly.
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Tab. 1 Input and output of soil P under different fertilizer treatments from 1990 to 2007 kg - hm™

Treatment P output by soybean P output by maize Output Input Budget
CK 140.4 225.4 197.1 0 -197.1

N 139.3 280.3 233.3 0 -233.3

NP 193.0 360.7 304.8 400.3 95.5
NPK 238.4 402.2 347.6 400.3 52.7

P 199.6 304.1 269.2 400.3 131.1

K 184.3 235.2 218.2 0 -218.2

NK 2111 331.1 291.1 0 -291.1
PK 265.9 320.8 302.5 400.3 97.8

#2 AEBEELETIESHSETHINR
Tab. 2 Changes of total P content in soil under different fertilizer treatments

Item CK N NP NPK P K NK PK
1990 Content in 1990 (g - kg’l) 0.42 0.43 0.42 0.42 0.40 0.44 0.43 0.44
2007 Content in 2007 (g - kg’l) 0.36 0.36 0.46 0.44 0.44 0.37 0.41 0.48
(9-kg™ -0.06 -0.07 0.04 0.02 0.04 -0.07 -0.02 0.04

Variable quantity (kg - hm™) -144 -169 83 57 93 -162 —47 87

% 3 1990~2007 £ AR HEARALEE + R & 2K R

Tab. 3 Content of available P in soil under different fertilizer treatments from 1990 to 2007 mg - kg’

Year CK N NP NPK P K NK PK

Original 7.82 8.67 8.69 10.44 10.87 11.13 10.08 12.20

1990 6.18 7.24 9.53 11.33 12.20 9.88 9.13 13.53

1991 5.33 6.28 11.59 10.49 11.67 8.77 9.71 13.64

1992 5.92 5.87 11.33 12.22 12.37 7.03 8.00 13.74

1993 4.93 4.97 11.74 12.44 13.00 7.13 7.93 14.02

1994 4.59 4.48 10.51 11.94 11.17 5.09 8.01 11.38

1995 4.60 4.78 10.38 11.61 11.37 6.81 8.31 13.72

1996 4.30 3.56 10.31 12.07 11.46 7.52 8.41 13.19

1997 4.16 3.67 10.58 11.38 10.71 5.94 6.98 17.52

1998 4.33 3.33 10.47 12.28 11.13 5.29 6.97 12.64

1999 4.28 3.27 11.03 13.67 13.09 5.03 7.24 13.71

2000 3.97 3.60 11.93 12.51 13.64 4.74 5.22 15.81

2001 4.14 3.53 10.17 12.01 11.40 4.70 5.14 15.50

2002 3.70 3.62 10.42 10.16 13.16 4.26 6.17 16.43

2003 3.71 3.38 10.96 11.42 13.63 4.22 6.84 14.01

2004 3.53 3.19 12.91 10.29 14.03 3.57 6.04 14.19

2005 2.76 2.86 13.34 14.93 15.21 2.81 4.02 15.91

2006 2.80 2.44 14.98 18.07 15.51 2.31 6.32 23.44

2007 2.90 2.47 14.70 16.36 15.90 2.29 6.23 18.28
5.01B 4.91B 12.37b 12.78ab 12.88ab 5.11B 5.69A 13.83a

Estimated marginal mean

) (P<0.05). Different capital letters mean significant

difference among the treatments without P fertilizer at 0.05 level. Different small letters mean significant difference among the treatments with P
fertilizer at 0.05 level.
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Fig. 1 Relationship between P budget and fluctuation (18]
of available P in soil )
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Tab. 4 Average yields of soybean and maize in different fertilizer treatments from 1990 to 2007 kg - hm™
Treatment Soybean seed C.V. (%) Maize grain C.V. (%) Soybean stalk Maize stalk
CK 1486+711c 47.85 4 124+1 582¢ 38.36 1372d 45454
N 1 503+644c 42.86 5935+1 830b 30.84 1437d 5 023bcd
NP 1 795+564bc 31.41 6 696+1 482ab 22.13 1 961bc 5 770cd
NPK 2 195+561ab 25.54 7 476+1 621a 21.69 2 205ab 6 189a
P 1 793+587bc 32.74 4 444+1 631c 36.71 1 869bc 4813cd
K 1 895+624bc 32.92 4182+1 714c 41.00 1 692cd 4712cd
NK 2 091+645ab 30.87 6 423+1 822ab 28.36 1 881bc 5 457abc
PK 2 350+518a 22.04 4 564+1 723c 37.75 2372a 5 221bcd

(P<0.05) Different letters in one column mean significant difference at 0.05 level.
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