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Table 1 Basic chemical properties of tested soil and biochars
pH NO;-N NH;-N
(g/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg)
4.54 1.70 54.2 1.04 106 0.18
9.22 153 13.9 19.9 15.2 2.00
10.27 25.8 72.1 4.00 127 17.7
10.27 23.0 56.5 9.10 86.3 13.6
1.3 NO;5;-N 220nm 275 nm
13 3 NH;-N
05% 1% 2% 5% 625 nm
3 Stanford  Smith' NO;-N
220 nm 275 nm
NH;-N 625 nm
pH NO;5-N
50 ml NH;-N
( 2 mm) 20g (81
10g 20 = NO;-N /
10 g = / =
( )/
I5g =( -
)/
25C 03 69 12 15 1.5
0.01 mol/L CaCl, Excel 2003 SPSS 20.0
20 ml
0 3
100 ml 40 ml 0 2
NO;-N 2.1 pH
NH;-N pH
8 kPa (1
pH 45~55
(NH3-N + NO3-N) pH
1:1 pH
24 h 2%
pH pH
1.4 5% pH 2%
2% pH
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Fig. 1 Effects of biochars on soil pH
3 pH 2.10 mg/(kg-d) 0.53 mg/(kg-d) 5%
1.16 mg/(kg-d) 0.12 mg/(kg-d)
pH pH 0.5%
1.81 mg/(kg-d) 0.06 mg/(kg-d) 5%
2.2 0.71 mg/(kg-d)
0.11 mg/(kg-d) 0.5%
( 2 2.57 mg/(kg-d) 2.86 mg/(kg-d) 0.13 mg/(kg-d)
0.76 mg/(kg-d) 5% 0.54 mg/(kg-d)
0.06 mg/(kg-d)
0.5%
35¢F 351 3.5
Ry O%r] oZH
30k m,rl,rﬁols% 3.0+ & MH#0.5% 30 o & H450.5%
g Q1% 5 | o5 1% s |4 o5 1%
2 2s s a 5% 2 250 @ 4 562% 2251 B 52%
) i @ 5% E) ® 5 5% E) o A H5%
E 20§ E 20H E 20H
é 1.5 H g 15} g 1)
# 1.0H #w 1.0q B 1.0q
H H H :
0.5} ﬂﬂ g’ % 0.5 0.5 3}
00703 3% 69 9-12 12-15 00703 36 69 9-12 12-15 00763736 6 9 9-12 1215
KiFRA] (d) Fi ARt (d) FiFRmtlal (d)
2 HEWRI IEHAE R R0
Fig. 2 Effects of biochars on soil nitrate leachate
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Fig. 3  Effects of biochars on soil N mineralization rate
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Fig. 4 Effects of biochars on soil mineralized N accumulation
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Table 2 Inhibition of biochars on soil N mineralization
0.5% 1% 2% 5% 0.5% 1% 2% 5% 0.5% 1% 2% 5%
23.7 20.8 50.8 49.2 19.6 56.3 72.3 65.1 —4.48  —0.09 55.1 69.2
20.0 21.3 36.1 33.7 15.4 44.8 54.6 61.9 -0.78 6.44 41.9 61.1
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Effects of Various Biochars on Soil Nitrogen Mineralization
in Red Soil of Upland

LI Qiang, ZHUANG Shun-yao’, WANG Jin, JI Hai-bao, CAO Zhi-hong

(State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008,
China)

Abstract: The method of Standford and Smith was employed to study the effects of bamboo, tobacco and cotton biochars
on soil nitrogen mineralization in a red soil of upland. The results showed that the three biochars increased soil pH value which
was related to their application rates. The highest increase of pH was 2 units when biochar added. Various biochars in different
application rates could result in the decline of soil nitrification and mineralization rates. The maximum decrease of nitrification
rate was 49.2%, 72.3% and 69.2% by bamboo, tobacco and cotton biochars, respectively, and the greatest decrease of mineraliza-
tion rate was 33.7%, 61.9% and 61.1%, respectively. Therefore, it is important to evaluate carefully the application of biochars
and an optimization of use should be considered in practice.

Key words: Biochar; Red soil; Nitrification; Nitrogen mineralization



