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Study on the nitrogen and phosphorus mineralization of
livestock and chichken manure in red soil
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Abstract: A laboratory incubation experiment was conducted using composted chicken and pig manures and red
soil which derived from Quaternary red clay. The dynamic changes in mineral nitrogen (NO; -N and NH,” -N) and
soil available phosphorus ( Olsen —P) were studied under different manure application rates. Results showed that
the mineralization of N and P significantly differed. The N mineralization phases were: slow release stage in the ini-
tial 4 —week with mineralization rates (MR) N 0.29 -0. 46 mg/( kg - d) ; rapid release stage from 4 through 10
weeks with MR N 0. 60 -0. 71 mg/ (kg + d) and slight decline stage from 10 through 15 weeks with MR N -0. 20 —
-0.09 mg/(kg - d). The release of available P mainly occurred in the third week. The application of chicken and
pig manures could markedly increase soil mineral N and Olsen-P. However, the impacts of application amount on N
and P release processes were negligible. Through 15 —week incubation, the release ratio of mineral N for chicken
manure ranged from 15. 6% to 18. 3% , which was close to that of pig manure by 14. 8% to 16. 9% . As respect to
the release ratio of Olsen-P, the values of 34. 0% -41. 6% for pig manure were greater than those of 30. 2% —
37. 8% for chicken manure. This suggested that 60%-80% of the applied manure N and P, which have not been
mineralized or re-fixed in soil, were remained in the soil after 15 —week application.
Key words: chicken and pig manures; nitrogen mineralization rate; mineral nitrogen ; available phosphorus;

N and P release ratio; red soil
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Table 1 Basic properties of the chichken manure, pig manure and soil used for the experiment

7 3 >0.05 <0.002
. I N mm mm
Organic C  Total N Total P Avail. P b0 A Rer
Sample (H,0) (mg'kg)  (mgkg)
(g/kg)  (g'kg)  (g'kg) (mg/kg) Sand (%) Clay(% )

+-3# Soil 3.46 13.4 1.41 0.53 7.0 11. 03 12.49 10. 1 33.6
2% Chicken manure 8. 81 250.7 25.11 6. 85 362.7 238.20 2437.3
J#& Pig manure 7.11 210.6 7.56 3.64 331.1 46.80  1800.3

1.2 RIgigit
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LSRR NRE, B P& 3 Mt E
KL Bl . P16.4.27.3.38. 2 mg/kg, B ik AL
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R WEAEAKF, KRR 1 G ZERREZE T A
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T AR P, 7E 25C T EREE I, € (B —
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(LK 1:10), 3301 5L (FlAstar 5000,
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Fig.1 Dynamics of NH,” —N concentrations under different manure treatments
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Fig.2 Dynamics of NO; —N concentrations under different manure treatments
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Table 2 Fitted equations of NO; —N concentration as a function of incubation time under different manure treatments

HHUE A N rate EIEpiy: PoE R R
Organic manure (mg/kg) Regression equation Determination coefficient

CK 0 y =11.477 +36. 071 [1 —exp(-0.190t) ] 0.9886 **
F82% Chicken manure 59.6 y =10.901 +44. 940[ 1 —exp(-0. 227t) ] 0.9945 **
99.3 y =10. 464 +53. 088[ 1 —exp(-0. 2341) ] 0.9944 **

139.0 y=9.944 +62.290[ 1 —exp(-0. 2281) ] 0.9934 **

¥4 2% Pig manure 34.6 y =12, 740 +38. 053[ 1 —exp(-0. 1951t) ] 0.9905 **
57.6 y =14, 041 +39. 491[ 1 —exp(-0. 209t) ] 0.9914 **

80.7 y =15, 488 +42.759[ 1 —exp(-0. 1951t) ] 0.9921 **

i (Note) : y—NO3; —N 28 NOj; -N content (mg/kg) ; t—353%MF (] Incubation time (wk); * = —P <0.01
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Fig.3 Dynamics of total mineral nitrogen concentrations under different manure treatments
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K3 FAEBFHEEENFHTHLEZEIN, mg/ (kg - d) ]

Table 3 The average nitrogen mineralization rates during varied incubation periods

i3 Wiz & N rate B F5 At E] Incubation time (wk)
Treatment (mg/kg) 0—~4 4~10 10 ~—15
CK 0 0.38+£0.07 a 0.60£0.04 b -0.1920.12 a
2% Chicken manure 59.6 0.33+£0.07 a 0.65 £0.06 ab -0.20+0.08 a
99.3 0.46 +£0.07 a 0.64 +0.08 ab -0.19+0.06 a
139.0 0.29+0.12 a 0.71£0.01 a -0.14+0.06 a
¥4 2% Pig manure 34.6 0.29+0.11 a 0.65+0.08 b -0.15+0.10 a
57.6 0.36+0.10 a 0.64+0.03 b -0.13+0.01 a
80.7 0.41£0.03 a 0.66 £0.08 b -0.09+0.05 a

¥ (Note) : FFNEIEIE AR TFHERERIE 5% B.EKF Values followed by different letters are significant at 5% level.
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Fig.4 Dynamics of soil available P concentrations under different manure treatments
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F4 BEMBELBEAEAHEESXKETERR BNSEREHE(15H)
Table 4 Release rate and content of available N and P under different chicken manure and
pig manure fertilization treatments(15 weeks)
- i i B IRA R i1 5 B BRI
N rate Mineral N N release rate P rate Avail. P P release rate
Treatment
(mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (%)
CK 0 52.28 +0.54 d 0 14.18 +0.62 d
Pk 59.6 61.55+2.42 ¢ 15.6 16. 4 19.13 £1.07 ¢ 30.2
Chicken manure 99.3 69.28 +0.35 b 17.1 27.3 23.12+0.53 b 32.8
139.0 77.77 £0.64 a 18.3 38.2 28.62+1.66 a 37.8
b 34.6 57.38x1.57 ¢ 14. 8 16.4 19.75£0.72 ¢ 34.0
Pig manure 57.6 60.79 +0.49 b 14. 8 27.3 25.24+1.86 b 40.5
80.7 65.92+1.62 a 16.9 38.2 30.08£1.99 a 41.6

#E (Note) : FIFIBIEE AR FRRRZEFIE 5% BE/KF Values followed by different letters mean significant at 5% level.
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