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The Effects of Long-term Fertilization on Crop Yield and Aqu- cinnamon
Soil Organic Matter
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Agricultural Sciences, Beijing

100081, China)

Abstract: Based on national supervision base for aqui cinnamon soil fertility and fertilizer benefits in Changping,

Beijing( 1991- 2004) , the effed of longterm fertilization on crop yield and Soil organic matter. were investigated. The
main results obtained are as follows: Compared with the check( CK, no fertilizer application) and single nitrogen fertilizer
(N only) , combined application of N and P(NP) significantly incareased both biomass and grain yield of winter wheat by
400% and summer corn by 100% ; Compared with NP, treatment, N only, combined appplication of P and K( PK), and
combined application of N and K(NK) , increased crop yield not significantly. The yield increament for winter wheat and
summer com follows the following order: NPK+ pig manure( NPKM) or NPK + straw> NPK> NP. The content of soil
organic matter(OM) of NPKM treatment was higher than that of single chemical fertilizer treatment significantly. In conr
parison with CK, soil OM with treatments of NPK+ Straw, NPKM, NPK, NP and N only increased by 7.90% , 14. 56%,
6.51%,5.89% and 2.56%, respectively. Therefore, balanced application of N, Pand K, and combined application of
NPK with Crop yield and organic materials play a very important role in improving soil OM status.
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j— , , 1988 - 1990
1.1 3 6 -
1. 1 1 ) ?
) 20 m )
1nc , - 1.1.2 ,
5.4C, - 27.4C,7 1.58 g/ an’ 40.37% ,
267C, 20°C > 4500C, 600 mm 38. 9% , 2.08%
) , 6~ 8 ) 24.75%
65% 180 d 0~ 20 em 20~ 40 cm
1
Tob.1 Chemical properties of the experimental soils
SO{{*“ /(¢ ke) /( g/ ke) /(g/ke) /(g/kg)  /(mglke) / (mg/ kg) / (mg/ kg) o
horis Orgahic Total N Tatal P Tatal K Available Available Available
0orizon - .
matter nirogen phosphorus potassium
0~ 20 12.3 0.80 1.52 17.5 36.07 11.16 78.61 8.82
20~ 40 12.2 0.78 1.58 17.9 47.60 8. 68 77.54
2
Tab. 2 Applied fertilizen amounts in diffevent treatments of long term fertilization experiment
P K>0
Treatment N 205 : Orgainil fertilizer Corh dran
(K
N 150
NP 150 75
NK 150 37.5
PK 75 37.5
NPK 150 75 37.5
NPK+ M 150 75 37.5 22 500
NPK+ 150 75 37.5 3 000
1.2
L2 HREA
, 8 : (1) CK, (2)N, (3)NP, (4) 2.1
NK, (5) PK, (6)NPK, (7) NPK+ M, (8) NPK+ , 2.1. 1 3
2 )
; " 1 NPK
. : + M, NPK, NPK+ , NP 4 ;0 2
; - :NK,PK,N,CK 4 R
1.3
) - K2Cr207 ’

1,2
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Tab. 3 The Winter- wheat yield in long term fertilization experiment from 1991to 2004
/( kg/ hm?) / (kg/ hm?)
Grain yield Biomass yield
Treament 1991- 2004 1991- 2004
CK /% CK /%
005 o0l ° 005 0.01
K 603.73 c B 1627.75 ¢ C
N 691. 38 14.52 c B 2124.43 30.51 c C
NP 2 951.69 388.91 A 7 505. 62 361.10 b B
NK 873.41 4. 67 c B 2 450.42 50. 54 c C
PK 1 143.89 89. 47 c B 3031.91 86.26 c C
NPK 3 559.39 439. 56 ab A 9025.14 454. 46 ab AB
NPK+ M 4 013. 17 564.73 a A 10 270. 17 530.94 a A
NPK+ 3 485.67 4717.35 ab A 8 851.55 443.79 ab AB
LSDq o5= 803. 762 8 LSDy. o= 1 075.395 6 LSDgos= 1 565.654 3 LSDo.01= 2 094.769 6
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Fig.1 The economic yield of winter wheat in long term fertilization
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Fig. 2 'The biological yied of winter in long term fertilization
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2 2 )
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4 1991- 2004
Tab.4 The summer com yield in long term fertilization experiment from 1991 to 2004
/( kg/ hm?) / (kg/ hm?)
Grain yield Biomass yield
Treatment 1991 2004 1991- 2004
CK / CK /
% 0.05 0.01 % 0. 05 0.01
K 1744.9 b B 4970. 1 b B
N 2127.2 21.91 b B 5523.5 11.14 b B
NP 3703.6 112.25 ab AB 8 560.7 72.24 ab AB
NK 2294.6 31.50 b B 6 369. 1 28.15 b B
PK 2483.3 42.31 b B 6318.6 27.13 b B
NPK 4333.6 148. 35 a A 9784.5 96. 87 a A
NPK+ M 4926.3 182.32 a A 10 796. 8 117.23 a A
NPK+ 4372.4 150. 57 a A 10 368.5 108. 62 a A
ISDo. = 1311.528 5 LSDy.o= 1 754.761 6 LSDqos= 2 661.264 7 LSDg.01= 3 410.643 1
4 ) 1 ;
2 70% 2 2
, NP
1 s

1991 1992
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Fig.3 The economic yield of summer com in long term fertilization experiment

16 000. 00
1400000
12000.00

. 1000000

2 8000.00

7<ft/(kg/hm?)

4000. 00
2000. 00
0.00

6000.00 |

—— X —A— N KK
—%— Nk —®—NK ——— NPK+HEHT

+N

—H— NPk

J

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
4

4

Fig.4 The economic yield o winter wheat in long term fertilization experiment
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1 2 CK 2 2
R 1 1991 s ,
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, NP , NPK 2.2.1 (0~ 20 cm)
5 )
NP ,
s :NPK+ M> NPK+ > NP> NPK> PK>
NK> N> CK, 5 ,NPK+ M NPK+
, NPK ( ) 2 s
2 R 1991 NP NPK ,
, 14 13.72% ,14.56%  7.90% ,
,NPK ( ) ,
, ,NPK NP
2 2 NP 2
» s 2 NPK s
5 (0~ 20 cm)
Tab.5 The change of Organic matfer content in 0— 20 cm soil layer of long term fertilization experiment g/ kg
1991- 1993- 1995- 1997- 1999- 2001 - 2003 1991- 2003 X
Treament 1992 1994 1996 1998 2000 2002 ! %
X 12.23 12.55 12. 15 14.43 14.43 16.25 14.09 13.99 13.99
N 12.23 13.20 13. 55 14. 63 14.13 16.29 14.16 14.45 14.34 2.56
NP 12.23 13.05 13. 24 14.76 14.96 17.91 14.78 15.57 14.90 6.51
NK 11.92 12.55 12. 87 14.04 14. 40 17.07 14.28 15.25 14.35 5.15
PK 11.92 12.95 13. 05 14.54 14.21 17.28 13. 66 15.08 14. 40 5.47
NPK 11.92 13.10 12. 96 14.71 14.90 16.98 13.91 14. 64 14. 46 5.89
NPK+ M 11.92 13.20 13. 80 15.29 15.04 17.98 16.57 17.79 15. 67 14.56
NPK+ 12. 81 13.35 13.75 15.76 16.26 17.84 15.48 17.83 15.75 7.90
6 (20~ 40 cm)
Tab.6 The change of Organic matfer content in 20— 40 cm soil layer of long term fertilization experiment g/ kg
CK
1994- 1995  1996- 1997  1998- 1999  2000- 2001  2002- 2003
Treatment ! %
X 12.20 11.49 11.16 11.82 10.29 11.31 11. 21
N 12.20 11.91 11.82 11.87 11.34 10.61 11. 51 2. 64
NP 12.20 11.20 10. 85 12.91 10. 42 10.21 11. 12 - 0.86
NK 12.30 11.89 11.71 12.03 10. 56 11.61 11. 56 2.26
PK 12.30 11.59 11.74 13.57 11.27 12.09 12. 05 6.64
NPK 12.30 10.28 11.35 13.50 10.96 11. 64 11. 55 2.15
NPK+ M 12.30 10.72 11.77 13.38 11.87 11.37 11. 82 4.58
NPK+ 12.20 11.56 12.02 12. 65 11.28 11.84 11. 87 5.82
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