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Tablel References on red soil acidification in recent five years in China

2 cmol/kg ( )

2007 45.8%  89.5% pH 0.5 [3]
2008 pH 0.8 10 .
3.0X10° km? 4
2008 645 km® 0.94 [5]
2008 15 pH 557 3.18 Al 3.85 mg/kg 51 .
197.6 mg/kg (6]
2008 pH 35 ~55 95.5% Al 123.95 ~ 2 ;
282.56 mg/kg 917.29 mg/kg 7]
2009 92.7% pH<4.5 pH<4.0 1985 36.9% 43.2% pH>4.5 g
1985 11.7% 0 81
2010 10 1 pH 3 0
pH 45 4.0 Al 3.15~6.52 cmol/kg ]
2010 pH  3.15~845 pH 5.71
[10]
2010 pH 45 86.9% pH 4.0 28% [11]
2011 pH 0.73 pH b
9.8% 55.8% [12]
2011 58.22% i
78.44% 16.20% [13]
2011 pH 5.7 5.44 3.31 25.8% »
26.6% pH 473 km? 18 097 km? (14]
2011 pH  4.45~6.48 5.65 pH<4.5 1.8% pH 45~55 30.9% s
pH 55~6.5 67.3% [13]
2011 pH  3.66~5.13 419 pH 4.0 428% pH 4.0~45 6
38.1% pH 4.5 19.1% [16]
2011 84.6% pH 9.6% 56.8% pH 6.5 pH<5.5 o
32.7% 7.8% pH<4.8 (7]
2011 pH 34.5% 2005 95.8% [18]
2012 pH 6.5 53.9% 63.0% 4.3% [19]
2012 pH 1980 6.82 2009 5.58 [20]
2012 (0 ~20 cm) pH 4.0 [21]
2.3 ~ 8.4 cmol/kg
pH<5
( A1*" AI(OHY**  Al(OH),)
2 cmol/kg
4
(1)
23]
4.4 cmol/kg
(2)
(D
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(€))

4)A1*"

A13+

0.7 cmol/kg AI** 4.4 cmol/kg AI** 0.7 cmol/kg AI** 4.4 cmol/kg AL

E1 MEEZREESETRMNTIEFIHXSEKRA).
B B)RIRR(C)E K

Fig. 1 Photographs of soybean plants (A) leaves (B) and roots (C)

growing in soils with or without Al toxicity

2
H+
[24]

30

SO, NO4
2.1

[25]
[1 2627]

23% ~ 40%

pH

50%
9Qu,l7 1314 22 26]

[28]

[TLAVETEHERSO, NG,

LI 25 BT [ B ™

[RUiHE: H . NH,', SO,” RINO, | [FRENEAJe—

LB Y H VR 4

(Bt bEER R TR, SRS T |

SCHHEAL R

[ZCBeAL. $h k| [FR 0 AR Bk e T K

(£l AR B R
B2 OERREFESEEERE

Fig. 2 Model illustrating soil acidification and aluminum toxicity
occurred in red soil

pH
SO, (NO,) (29-32]
(0~
60 cm) pH 451 0~20cm pH
460 ~ 4.75 3.84 ~
40284
pH 03~
1.1 1.1 ~4.3 cmol/kg
pH
[36]
754 hm’
[37]
2.3x107 t SO, [38]
SO,
NO, NH;
NO, NH;
2005 2020 NO,
30% NH;
57% SO, NO, NH;
2020
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22.3%B% pH 2
NO, NH; pH
1.56
6.54 cmol/kg 40
2.2 pH
NH;
[13]
pH
20 123.84 74.13  11.02 kg/hm’
pH H"  18.67 kg/hm’ H'
0.23
0.3 Mo 2 4 58.22% 78.44%

F 2 KHAEAMMEAERTLIE pH N3 #1448 8952 M

Table 2 Effects of long-term located fertilization on pH values and exchangeable Al concentrations in red soil

141 421 43) [44)
1981—2007 1981—2007 1990—2008 1996—2008
pH 6.0 6.6 5.7 3.9
- - 0.17 3.71
pH 59(10.1) 5.76( | 0.84) 5.71(10.01) -
- - 0.33(10.16) -
pH 52(10.8) - 4.14( } 1.56) -
- - 6.71( 1 6.54) -
pH 5.7(10.3) 5.33(11.27) 4.42( ) 1.28) 5.46( 1 1.56)
- - 5.51( 1 5.34) 0.82( 4 2.89)
pH 6.4( 1 0.4) - 6.62( 1 0.92) 6.20( 1 2.3)
- - 0(}0.17) 0.05( | 3.66)
+ pH 6.2(10.2) 5.61( 1 0.99) 5.92(10.22) -
- - 0.11( } 0.06) -
+ pH - 5.39( 1 1.21) 4.59( ) 1.11) -
- - 5.54(15.37) -
pH 2501 cmol/kg
e + .
t !
H+
2 pH [51]
pH 1.56
pH N NO;3~
pH “* + 7z ““3R*~ (right application rate)
(right application time) (right

application method)"”

[45-51] [52] [53-54]
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4
H+
pH 4 (62]
5
15 t/hm’ (31 6]
5 pH [63]
pH 0.03 ~ pH 0.12
0.31 0.27 cmol/kg
pH 45 5.8~6.3 Al
15% [57] [23 37] [64]
[65] 5 0~
20 cm 1.2 g/kg
2.3 0.6 g/kg
[3] 20 ALMTI
45.8%  89.5% pH (3
0.5
8~ 10 pH 1
[58-60]
NH;
NH,"
1
[61]
1 2 3
pH 470 4.49 435 (el N .
05 10 15 3 pHA5.7(A).pH 4.1(B)LIEHRARR K Z MMttt E K
pH4.1(C. D)TIEPRERERMIRARB R
pH 4.84 3.76 3.76 Fig. 3 Photographs of different rye genotypes growing in pH 5.7 (A)
3.18 385 866 91.0 197.6 and pH 4.1 (B) soils and that of roots (C D) growing in pH 4.1 soil
mg/kg

pH

3
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Status of Red Soil Acidification and Aluminum Toxicity in
South China and Prevention

WU Dao-ming, FU You-qgiang, YU Zhi-wei, SHEN Hong"
( College of Resources and Environment, South China Agriculture University, Guangzhou 510642, China)

Abstract: The large areas of red soils in south China are critical food-producing and industrial crops producing regions for
China. However, agriculture therein is seriously limited by the growing soil acidification and aluminum toxicity. Evidences
indicate that soil acidification and aluminum toxicity is more and more serious in recent years. Soil acidification and aluminum
toxicity in this area are mainly caused by acid deposition, fertilization, intensive agriculture and monoculture. Recent reports in
red soil acidification and aluminum toxicity in south China, and its major cause were analyzed in depth in this review.
Furthermore, preventive measures, such as controlling acid precipitation, applying reasonable fertilization and crop cultivation
measures were suggested.

Key words: Red soil acidification, Aluminum toxicity, Acid precipitation, Fertilization
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