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Effects of P and Cd addition on mineralization of organic N
in cultivated red soils

CHEN Xiu-xiao WANG Cui-hong” LI Cheng-ming NI Zheng GUO Qi YU Qing-yi

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128 China)

Abstract: The effect of adding P and Cd respectively or together on N mineralization in cultivated red soils derived from
different parents (quater-nary red soil, weathering product of granite, weathering product of limestone, weathering product of
slate), in Hunan, was studied based on indoor incubation with P concentrations of 0, 0.1, 0.3, 0.5 g/kg and with Cd
concentrations of 0, 0.5, 1.0 mg/kg. Results showed that the average accumulation of N mineralized in quaternary red soil
increased first and then decreased with the addition of P, and the maximum N mineralization was happened when the
concentration of additive P was 0.1 g/kg. Average accumulation of N mineralized in other red soils increased with the
increase of P addition. N mineralization was inhibited by Cd in both quaternary red soil and limestone red soil treated
with Cd in a concentration range of 0-1.0 mg/kg, and the largest decline of N mineralization were 4.98 mg/kg and 6.53
mg/kg. Adding the P and Cd together promoted N mineralization in the red soils except the quaternary red soil, and N
mineralization were different in red soils derived from different parent soils. Organic N in the red soil with slight Cd
pollution mineralized most effectively under the P concentration of either 0.3 g/kg or 0.5 g/kg.
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Table 1 Physical and chemical properties of the tested soils
oH NH,~N  NO;-N
(g-kg™) 1% lgkg™)  Ngkg™) I(mgkg™) I(mgkg™) /(mgkg™) /(mg-kg™)
D 385 1266 19.40 0.52 0.20 0.59 0.22 0.02 8.57
H 470 2322 9.13 0.87 0.54 12.31 0.14 0.01 21.90
S 591 2250 14.22 0.90 0.45 5.62 0.34 0.06 10.16
B 491 1640 14.64 0.82 0.68 25.60 0.17 0.03 14.60
DHSB
1.2 #H@mblE
2 mm
0.149 mm 2mm 1000g 1.5 #UEALIE
250 mL 384 Excel 2003
1.3 IRt
. 2 RS54SR
Warning  Bremner!?! . N
2.1 B TIERHET LA
0(CK) 0.1 2 2
0.3 0.5g/kg 4 0(CK) 0.5 1 mg/kg 8
3 0.1 g/kg
8
2
60% 0.5 g/kg
1 25 30 C 20.64 mg/kg
2 4 6 8
2 2 mol/L KCI 100 mL 35.98 mg/kg
1lh
1.4 WERBS5H% 138 464 533
(NH;/~N  NO3; -N)
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Table 2 Accumulation of N during mineralization changed along with the culture time after adding different levels
of P in the cultivated red soils derived from different parents
/ Amgkg™)
(gkg™) 2 4 6 8 BIE
D 0(CK) 5.25 9.68 8.74 7.35 7.76
0.1 10.32 10.48 10.34 7.67 9.70
0.3 9.06 7.30 5.53 5.44 6.83
0.5 8.74 3.73 8.74 2.58 5.95
H 0(CK) 6.50 8.81 7.19 451 6.75
0.1 8.09 8.81 16.17 3.55 9.16
0.3 9.04 9.21 18.73 7.05 11.01
0.5 14.76 17.54 3251 21.07 21.47
S 0(CK) 24.84 32.70 42.73 43.66 35.98
0.1 42.62 40.24 49.46 51.31 45.91
0.3 32.46 46.59 49.46 34.11 40.66
0.5 45.48 55.32 64.84 31.24 49.22
B 0(CK) 28.64 31.67 35.79 8.03 26.03
0.1 28.64 35.24 37.71 3.57 26.29
0.3 34.04 39.60 40.27 7.39 30.33
0.5 43.25 49.52 56.94 14.40 41.03
N 5 — 3.23 mg/k 8.40 mg/ki
2.2 SHEEX LRENET LB g g
3
2 8
4 0.5 mg/kg
0.5
/K 4,98 4
m .
g/kg 0 ma/k 73.76% 1.0 mg/kg
m 10 m
99 653 g /i 4 46.75 mg/kg
Do M
g 30.62%
0.5 1.0 mg/kg
*3 FTRBAETOEELIRRYT LRRE
Table 3  Accumulation of N during mineralization changed along with the culture time under different Cd concentrations
in the cultivated red soils derived from different parents mg/kg
2 4 6 8 Yl
D 0(CK) 5.25 9.68 8.74 7.35 7.76
0.5 4.61 2.54 2,01 1.94 2.78
1.0 4.93 5.71 4.57 5.76 5.64
H 0(CK) 6.50 8.81 7.19 451 6.75
0.5 7.46 6.03 18.73 7.69 9.98
1.0 3.33 5.24 13.60 8.01 7.55
S 0(CK) 24.84 32.70 42.73 43.66 35.98
0.5 30.24 36.27 41.44 28.06 34.00
1.0 28.33 34.29 45.29 9.90 29.45
B 0(CK) 28.64 31.67 35.79 8.03 26.03
0.5 38.80 39.21 43.16 4.85 3151
1.0 34.04 46.75 44.44 12.49 34.43
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2.3 B SRELRAIEN HIRB VAT LRIFND 0.51 mg/kg
4
2~8
0.5 mg/kg(Cd)x0.1 g/kg(P) 4 ) ;).3 o/kg
1.0 mg/kg(Cd)x0.5 g/kg(P)
162.64% 0.5 g/kg(P)
4 1.0 mg/kg(Cd)x0.1 03 g/kg 05 gkg
g/kg(P) 05
mg/kg(Cd )x0.1 g/kg (P) 1.0 mg/kg(Cd)x0.5 g/kg(P)
2~8 66.44 mg/kg
1.0 mg/kg(Cd)x0.5 g/kg(P) 55.49%
6.05 2.27

16.00
mg/kg 1.0 mg/kg(Cd)x0.1 g/kg(P)
x4 W RERLBETOEMTIERY LRRE

Table 4 Nitrogen accumulation during mineralization changed along with the culture time after adding different

levels of P and Cd together in the cultivated red soils derived from different parents

cd P I (mgkg™)

(mg-kg™) lgkg™) 2 4 6 8 1)

D 0(CK) 0(CK) 5.25 9.68 8.74 7.35 7.76
05 0.1 7.79 2.54 233 1.62 357

05 03 3.98 175 7.77 5.12 4.66

05 05 4.93 2.54 8.42 6.08 5.49

1.0 0.1 3.66 6.51 8.42 2.89 5.37

1.0 03 8.10 2.54 10.98 6.72 7.09

1.0 05 7.47 333 10.66 417 6.41

H 0(CK) 0(CK) 6.50 8.81 7.19 451 6.75
05 0.1 11.58 7.62 21.61 7.37 12.05

05 03 10.00 16.35 20.01 10.87 14.31

05 05 14.76 18.33 24.50 13.42 17.75

1.0 0.1 1.59 8.41 10.08 12.15 8.06

1.0 03 10.31 13.97 19.37 17.88 15.38

1.0 05 6.50 16.75 29.31 16.61 17.29

s 0(CK) 0(CK) 24.84 32.70 42.73 43.66 35.98
05 0.1 30.24 46.19 43.69 12.77 33.22

05 03 35.00 47.78 51.38 14.68 37.21

05 05 36.27 50.95 56.51 26.15 42.47

1.0 0.1 35.63 35.48 4433 15.32 32.69

1.0 03 35.00 4381 55.87 21.05 38.93

1.0 05 40.08 48.17 66.44 27.10 45.45

B 0(CK) 0(CK) 28.64 31.67 35.79 8.03 26.03
05 0.1 39.75 39.60 40.60 12.49 3311

05 03 40.39 60.63 46.04 9.94 39.25

05 05 41.98 50.71 48.29 9.62 37.65

1.0 0.1 34.99 52.70 42.84 9.94 35.12

1.0 03 44.83 63.41 55.98 17.59 45.45

1.0 0.5 43.56 45.16 58.54 21.09 42.09
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