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Soil acid and exchange properties of red soil in hilly regions

under different cropping patterns

YANG lJia-hua, ZHANG Yang-zhu*, GAO Ju-sheng, HE Li-zhao, LEI Pan, HUANG Yun-xiang, LIAO Chao-lin

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

Abstract: Soil acid and exchange properties of red soil in hilly regions under continuous cropping of citrus, camellia and
watermelon, under intercropping of citrus with camellia, grass, peanut or sweet potato, under intercropping of camellia
with watermelon and under wasteland pattern in Yongzhou and Liuyang, Hunan Province were studied through field
sampling and laboratory analysis. The results showed that soils under different cropping patterns were acidified seriously
with pH value around 4.0 and showed low to middle fertility-preserving capacity with CEC being 8.7-10.96 cmol/kg, and
soil with camellia intercropping showed comparatively stronger fertility-preserving capacity. Exchangeable acid and
exchangeable AI** were both the lowest in citrus intercropping soil, thus the potential acid was the lowest; exchangeable
base content and base saturation were both the highest in citrus intercropping soil, thus the fertility, fertility-preserving
capacity and buffering capacity was the strongest. Exchangeable acid in the tested soils mainly existed in the form of
exchangeable AP, accounting for 92.5%—95.1%, and the exchangeable base mainly existed in the form of exchangeable
Ca®* and Mg?*, accounting for 82.7%-91.8%. The difference of CEC content among soils under various cropping
patterns was very significant, while there was no significant difference in soil pH, exchangeable acid, exchangeable AI*",
exchangeable K*, Na*, Ca®" and Mg?" contents under various cropping patterns.
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Table 1 Basic situation of sampling locations and cropping patterns
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Table 2 Soil pH,CEC,ECEC under different cropping patterns

AP

2.3 AREMERR TIENRHREEERE

H CEC/ ECEC/ ECEC
P (cmolkg™  (cmol-kg™ CEC 1%
A 4.05+0.03 (10.15+0.18)aAB 7.65+0.54 75.4 pH [10-11]
B 4.01+£0.21 (10.96+0.24)aA  8.37+1.00 76.4
C 4.01+0.14 (9.15+0.59)bB  7.68+0.70 83.9 4
D 3.93#0.09 (8.70+0.83)bB  6.98+1.09 80.2
K' Na* ca® Mg*
2.2 AEFERN DRI MR IRREE
3 4
AI3+ 4
0
A 46.7%
. 51.4% e 80%
Al 92.5%~95.1%
50%~80% 50%
¥
H
AI3+ [9]
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Table 3 Soil exchangeable acid and aluminum contents index [12]
under different cropping patterns 2+ 24
/ AI3+/ A|3+ Ca Mg
(cmol-kg™) (cmol-kg™) 1% 82.7%~ 91.8% Ca* Mg2+
A 4.11+0.49 3.80+0.50 925 Ca2+ Mg2+
B 5.33+£0.54 5.07+0.50 95.1 Ca2+ Ca2+ Mgz+
c 4.88+0.92 4.60+0.98 94.3
77.2%~85.4% ca™*
D 4.86+0.80 4.61+0.78 94.9 24 2+
Ca~ Mg
Fz4 TEMEEXNTLIEMZTRERESE
Table 4 Soil exchangeable base content under different cropping patterns
" , Ca2+ Ca2+
K*/ Na*/ ca’™/ Mg**/ / - o
(cmolkg™  (cmol-kg™  (cmol-kg™  (cmol-kg™) (cmol-kg™) 1% Mg ca
% Mg* 1%
A 0.63+0.24 0.003+0.001 2.37+0.76 0.70+0.38 3.70 59.5 83.0 77.2
B 0.23+0.08 0.022+0.011 2.40£1.09 0.41+0.28 3.06 51.4 91.8 85.4
Cc 0.45+0.51 0.002+0.002 2.18+1.28 0.58+0.67 321 46.7 86.0 79.0
D 0.35+0.09 0.024+0.003 1.48+0.85 0.29+0.15 2.14 441 82.7 83.6
CEC
3 /g
b & CEC 4
4 CEC
pH 4.0 ECEC
CEC CEC
4 Al



5 529
prunings added to tropical soils[J] The Journal of
AR Agricultural Science 2000 134 269-276
AI3+ AI3+ [5]
[
0y~ 0
93.1%~95.1% 2012 38(1) 86-91
4 K' Na* ca® [6] M]
|\/|g2+ 2000
[7]
I 1995 27(3) 119-128
[8] M] 2004
4 [9]
Ca?* Mg* Ca** [
2010 38(10) 112-114
S 3Lk : [10] JiangY ZhangY G Liang WJ In fluence of greenhouse
1] vegetable cultivation on composition of soil exchangeable
0] 2010 42(5) 822-827 base cations[J] Journal of Soil and Water Conservation
[2] Pocknee S Sumner M E Cation and nitrogen contents 2005 19(6)- 78-81
organic matter determine its soil liming potential[J]  Soil [11]
Science Society of America Journal 1997 61: 86-92 2] 2010 21(6)
[3] TangC YuQ Chemical composition of legume residues 1492-1496
[12] [J1

(4]

and initial soil pH determine pH change of a soil after

incorporation of the residues[J] Plant and Soil 1999
215:29-38
Wong M TF Gibbs P Nortcliff S etal Measurement

of the acid neutralizing capacity of agroforestry tree

2010 45(1) 36-40

FrAFRE: ik



