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Effects of application of manure on soil fertility
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Abstract Effects of manure application rates on crop yield and soil fertility were studied on a five-year field experiment
in an aquic brown soil. The results indicate that the manure application plays an essential role in increasing and stabiliz-
ing yield. Contents of total C total N and total P are decreased in the control treatment while total K is not inceased.
Contents of available P available K organic carbon and total phosphorus are increased significantly with the manure ap-
plication. Soil alkali-hydrolyzed nitrogen content is decreased by 9.19 mg/kg in five years under the low manure rate
which shows that the demand of nitrogen uptake could not be met while that under the moderate manure rate is slightly
increased. Content of alkali-hydrolyzed nitrogen is significantly increased and a positive total N balance is observed at the
high manure rate.
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1 2002 —2006
5 Table 1 Manure application rates in different treatments
from 2002 to 2006
6 ke/hn?
Year Treat. Manure rate Nutrient content
kg/hm? N P K
7 Cooke ® 2002 M1 8765 60 53 80
M2 21914 150 132 199
M3 43827 300 263 398
2003 Ml 11636 60 70 115
M2 29105 150 174 289
M3 58210 300 349 577
2004 M1 7315 60 51 83
911 M2 18302 150 128 207
M3 36605 300 256 414
2005 Ml 7469 60 36 61
M2 18642 150 90 153
M3 37284 300 179 305
2006 M1 7099 60 36 61
1 M2 17716 150 89 152
M3 35432 300 178 304
1.1 M1 42284 300 245 400
2002 ~2006 Total M2 105679 750 612 999
35 km 41° M3 211358 1500 1225 1999
32'N 122°23'E
7~8°C 24 °C 0—15 cm
39.3%C -33.1C =10<C 3
3300 ~ 3400°C 5409.9 — 5599.8
kJ/cm? 650 — 700 mm 1480 —
—~ 1756 mm 0.9 147 ~164 d —
9 10 0.5 mol/L NaHCO; —
pH 6.4 19.91 g/kg 1.0 1mol/L
g/kg 11.3 mg/kg 103.0 mg/kg —
4 MO Microsoft Excel 2000  SPSS11.0
M1 M2 M3
. 2
3 — — 2.1
108 m? 2
1.2
S 5 6106 kg/hm’ 32.07%
8 49.10% 55.26%
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2 1.1
2 2002 —2006 kg/hm?
Table 2 Average yields of crop grain and stalk at different manure application rates from 2002 to 2006
/
Treat. Grain yields &V % Stalk yields &V % Grain/Stalk ratio
MO 6106 £ 1657 a 27.14 5450 £ 1527 a 28.02 1.12
M1 8064 + 1145 b 14.20 7282+ 879 b 12.08 1.10
M2 9104 + 812 ¢ 8.92 7995 + 1099 be 13.74 1.14
M3 9480 + 621 ¢ 6.56 8779 + 1404 ¢ 15.99 1.08
Note 5% Different letters mean significant at 5% level and the same as Table 3.
2.2 kg/hm? 26.26%
0—15 cm
5 1.05 g/kg 25.46%  37.47%
0.21
g/kg 1.85%
3
5 r =
0.52—~5.00 g/kg 2.36 g/kg 0.7199
0.47 g/kg
5 1.05g/kg 5 7
3.41 g/kg 17.17
5 z/'kg
4587.64 kg/hm* 1204.50
3 g'kg
Table 3 Effects of different manure application rates on total nutrients in soil
N P K
Treat. Year Organic C Total N Total P Total K
MO Original 11.38+0.07 a 1.00+£0.01 a 0.48+0.01 a 15.47+0.26 a
2006 10.33+0.18 b 0.92+0.02 b 0.43+0.01 b 15.82+0.40 a
M1 Original 11.56 +0.60 a 1.05+0.05 a 0.45+0.01 b 16.71+£0.57 a
2006 12.08+0.69 a 1.03+£0.00 a 0.54+£0.03 a 16.21+£0.08 a
M2 Original 11.06 +£0.60 b 0.98+0.02 b 0.46+0.04 b 16.72+0.56 a
2006 12.61+£0.40 a 1.14+£0.06 a 0.71£0.04 a 16.34+0.06 a
M3 Original 12.17+1.46 b 0.98+0.03 b 0.49+0.01 b 16.38+0.50 a
2006 17.17+1.59 a 1.36+£0.14 a 0.99+0.06 a 16.48+0.42 a
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1076.24 kg/hm’ 98.15 mg/kg 109.13 mg/kg
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Fig.4 Effects of different manure application rates on soil available K and slow — release K
2.6
5 817.61
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5 0.38
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kg/hm? 1500 kg/hm’
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4 2002~2006 kg/hn?? 2
Table 4 Budget of nutrients in soil from 2002 to 2006
Treatment Inputs Outputs Budget
N
MO 0 515.95 -515.95 25
M1 300 684.40 —384.40
M2 750 740.64 9.36
M3 1500 817.61 682.39 2
P
MO 0 66.38 -66.38
Mi 245 114.99 130.01
M2 612.5 129.03 483.47
M3 1225 152.46 1072.54
K
MO 0 184.26 - 184.26
Ml 400 263.01 136.99 z
M2 1000 281.41 718.59
M3 2000 337.35 1662.65
28
14-16 17
29
18
19
20 J . 2004 12 2 101-
104.
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