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1 mm / 4:1) (19]
2 mm 17.24 ( + ) (18]
g/kg 0.94 g/kg 0.052 g/kg 4¢ 50 ml 1 mol/L  KCI 25 ml
178 745 77 glkg H' 0.01 mol/L  NaOH

A" K" Ca® Na™ Mg* 0.10 3.40 1.26
3.61 0.18 0.27 cmol/kg pH (H,0) 438 4
(Triticum aestivum L.)
(Oryza sativa L.) (Brassica napus L.)
(Arachis hypogaea L.)

1 ml 1.0 mol/L NaF

1 mol/L
1:25
2 mol/L KCl1

ICP-AES pH

80°C 12h 2 mm (San++, Skalar, Netherlands)
1
1.2 14
0 10 20 g/kg SPSS 15.0
0 127 254 thm’
3 350 g Origin 8.0
70% 2
2.1 pH
25°C 3 1 pH
1 CK pH 40
1 7 14 28 40 65 pH pH
@1 ) pH
1.3 C/N ( )
- -NaOH pH (P<0.05) C/N
(18] 20¢g 50 ml ( ) pH
200°C 1h 0.35 0.38
500°C 4 h C/N pH C/N
25 ml 1.0 mol/L HC1 5 ml
0.25 mol/L  NaOH 21 pH C/N
10 ml ( ) pH
C/N (
(ICP-AES, IRIS Advantage) K Na Ca Mg ) pH (P<0.05)
/ > > >
(LECO Corp., St. Joseph. MI, USA) 1200 10 g/kg pH
- > > > ( la) CK
(18] pH 0.28
1
Table I Chemical composition of crop residues
Ca Mg K Na (g/kg) (g/kg) CN
(cmol/ kg)
2090 b 7.86b 4.07 ¢ 12.37b 0.58b 421.0 a 45d 93.56 a
29.30b 8.44 b 6.43 ¢ 29.10 a 097 a 417.5a 8.6 ¢ 48.55b
76.19 a 23.56 a 1197 b 3557 a 0.68b 418.8 a 1550 27.02 ¢
7782 a 19.87 a 17.18 a 30.13 a 0.69 b 408.4 a 538a 7.60 d

P<0.05
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Fig. 1 Soil pH changes during the incubation time with rice straw, wheat straw, rapeseed cake or peanut straw
at 10 g/kg (a) and 20 g/kg (b)
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Fig. 2 Concentrations of NHI -N during incubation time with rice straw, wheat straw, rapeseed cake or peanut straw at 10 g/kg (a) and 20 g/kg (b)
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Fig.3 Concentrations of NO3 + NO3 -N during incubation time with rice straw, wheat straw,
rapeseed cake or peanut straw at 10 g/kg (a) and 20 g/kg (b)
NO; -N CK
C/N ( ) NOj3+NO;-N (P<0.05)
(P<0.05) C/IN (>50%)
( ) NOj3+NO; -N ( 1.6 cmol/kg)
(P<0.05) NO; +NO; -
N <2 mg/kg
2.3 pH
2 Ca® Mg® K' Na' (R-CO-COO ™+
H'=R-CHO+CO,) pH
(R-NH,+H,0+H "= NH} +R-OH)
pH
0.31 ~2.68 cmol /kg pH (<21 ) (P<0.05)
(P<0.05) NHj -N (NHj +
2
Table 2  Effects of crop residues on soil exchangeable properties
H* /
(g/kg) (cmol/ kg) (%) (%)
CK 3.50a A 2.50a A 1.00a A 4.69cC 7143 a A 3470 a A
10 2.80b 2.20b 0.60 b 543b 78.57 a 28.85b
240 ¢ 1.80 ¢ 0.60b 5.04 be 75.00 a 2631b
2.70 be 2.00 be 0.70b 6.71 a 74.07 a 2296 ¢
2.90b 2.20 be 0.70b 553b 75.86 a 28.46b
20 220B 1.60 B 0.60 C 5.64 B 72.73 A 21.96 B
2.30B 1.80 B 0.50C 5.20 BC 78.26 A 2571 B
1.60 C 0.90 C 0.70 B 6.82 A 56.25B 11.66 C
2.50B 1.90 B 0.60 C 7.37TA 76.00 A 20.50 B
H /ECEC pH ECEC:
P<0.05 ( 10 g/kg
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Fig. 4 Correlations between soil pH and C/N ratios of crop residues applied at 10 g/kg (a) and 20 g/kg (b)
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Use of Crop Residues to Ameliorate Soil Acidity in A Tea Garden Soil

WANG Lei"?, WANG Yu"?, YANG Xing-lun', ZHANG Ming’, JIANG Xin""

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 Nanjing Institute of Environmental
Sciences, Ministry of Environmental Protection, Nanjing 210042, China;
3 Anhui Vocational and Technology College of Forest, Hefei 230031, China)

Abstract: A laboratory incubation study was conducted to investigate the application of crop residues with different C/N
ratios and ash alkalinity content. Each component was added at 3 different rates and the potential to ameliorate soil acidity was
assessed. Incorporation of crop residues was an effective method to reduce soil exchangeable acidity, Al saturation and increase
base saturation, but not necessary for soil pH adjustment. The release of alkalinity from residues and the mineralization of organic
nitrogen increased soil pH initially, and then decreased due to nitrifications. Various degrees of nitrification were correlated with
the C/N ratios of residues. Crop residues with high C/N ratios (i.e. wheat and rice straw) repressed soil nitrification, which
resulted in slight pH decrease, whereas crop residues with low C/N ratios (i.e. rapeseed cake and peanut straw) stimulated soil
nitrification, and resulted in a sharp decrease in soil pH. Soil pH at the end of incubation was positively correlated with C/N ratios
of residues (y = 0.003 43x + 4.14, r = 0.977). Further, a significant pH increase occurred as the rates of residues increased for
residues high in C/N ratio (P<0.05), but not for residues low in C/N ratio (P>0.05). It is suggested that crop residues high in C/N
ratio are preferred to ameliorate soil acidity. A further investigation is needed in the form of long-term field study on amendments
variables.

Key words: Crop residues, Soil acidity, Amelioration



