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Comparative study on acidity buffer capacity and lime requirement
among three types of tea garden soils in western Sichuan

YUAN Da-gang' CHEN Xuan' SUN Jian' YANG Da-dong'? WANG Chang-quan' PU Guang-lan'

(1.College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China; 2.Dazu Urban
Planning Bureau, Dazu, Chongqing 402360, China)

Abstract: Soil acidity is an important environmental element for non—polluted tea production. Soil samples, within 20 cm
of surfaces in bleached paddy soil, yellow earth and acid purple soil at the same toposequence in Mingshan county of
west Sichuan, were collected in spring, summer and autumn, and soil pH, exchangeable acidity, hydrolytic acidity, pH
buffer capacity and lime requirement were further measured. The results showed that: O pH values of 3 types of tea
garden soils were lower than 4.5. Among of them, that of yellow earth was the lowest with the mean value 3.79, and the
maximum value 4.19. Hence, the soils were not conducive to non—polluted tea production, and must be improved.
Among of 3 types of tea garden soils, exchangeable H' content was the highest in yellow earth, exchangeable AI**
content and exchangeable acidity (include H™ and AI’") was the lowest in bleached paddy soil. However, the
exchangeable acidity was mainly composed of exchangeable AI** for every soil. For hydrolytic acidity, acid purple soil
was significantly higher than that of bleached paddy soil, but there was no significant difference in hydrolytic acidity
between yellow earth and acid purple soil or bleached paddy soil. The hydrolytic acidity in bleached paddy soil was
mainly composed of non—exchangeable acidity, but that of yellow earth and acid purple soil were mainly composed of

13+

exchangeable acidity. @ the exchangeable H" and AI’*, exchangeable acidity and hydrolytic acidity were lower in

summer than that in spring or autumn respectively, which were driven by climate and biology factors. 3 the soil pH
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buffer curves of 3 types of tea garden soils were all presented in “S” shape, but there were differences in soil buffer
capacity among the 3 types of tea garden soils. The soil buffer capacity of acid purple soil, yellow earth and bleached
paddy soil decreased successively. @ the lime requirement in acid soil must be determined using calcium chloride
exchange— calcium hydroxide titration firstly, and then adjusted by field experiments. Meanwhile, it should not be more
than the lime requirement determined by hydrolytic acidity. Among 3 types of tea garden soils, the bleached paddy soil
was the lowest in lime requirement if soil pH was adjusted to the same value.

Key words: tea garden soil; soil acidity; soil pH buffer capacity; lime requirement; Sichuan; Mingshan county
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Table 1 Basic physical and chemical properties of the tested soils
(grem’) Ngkg) fgkg ™" /(mgkg™") /[(mgkg™)
1.26 24.05 1.23 23.7 79
1.30 12.34 0.97 10.2 64
1.22 12.99 1.06 23.2 119
12,2 WAL & 43 pH
pH [16] (3.79) (4.23)
_ [16] (4.45) pH
(pH83) - [16]
[21] 16l F 2 3FRELTIE pH BYIEIR EFKITER
0.2 mol/L Table 2 Descriptive statistics of pH for 3 types of tea garden soils
B [16] pH %
= X X X
3.79 4.95 423a 041 9.64
( ) 3.46 4.19 379  0.23 6.20
1.2.3 #dEam 3.91 491 445a  0.36 8.06
Excel 2003 3 3
DPS 7.05 3
0.25 ~1.45 cmol/kg
2 HREHH
2.1 3FEETIRAELE
21,1 IEBUE 69 BARAFAE 3
2 3 pH  3.46~4.95 1.31 ~9.83 cmol/kg 1.63 ~
pH 4.19 10.82 cmol/kg
pH pH
45~55 3 pH
3 pH
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Table 3 Descriptive statistics of exchangeable H*, AI** and exchangeable acidity for 3 types of tea garden soils
Lol
femolkg ) /(cmol-kg™) 1%
0.25 0.81 0.49b 0.20 41.83
0.50 1.45 0.80a 0.29 36.18
0.25 0.79 0.50b 0.20 39.31
1.31 4.81 3.15b 1.30 41.40
5.96 9.36 6.99a 1.38 19.68
2.36 9.83 6.28a 2.78 44.28
1.63 5.54 3.63b 1.45 39.89
6.56 10.82 7.78a 1.54 19.74
2.65 10.48 6.79a 2.86 42.13
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Table 4 Descriptive statistics of hydrolytic acidity for 3 types of tea garden soils
/(cmolkg™
(cmol'ke ) /(emolkg ™) 1%
5.14 12.80 7.90b 242 30.63
3.15 13.59 9.69ab 3.00 30.96
7.21 13.45 10.66a 2.08 19.52
(5 3
pH
pH
[17]
3
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Table 5 Correlation between different acidity index for 3 types of tea garden soils
pH
pH 1
-0.59 1
—0.92%* 0.69* 1
—0.91** 0.76* 0.99%* 1
-0.44 0.75*% 0.46 0.52 1
pH 1
-0.34 1
—0.75* 0.48 1
—0.74* 0.62 0.99%* 1
0.26 0.39 -0.19 -0.10 1
pH 1
—0.74* 1
—0.83** 0.36 1
—0.86%* 0.42 1.00%* 1
—0.89%** 0.49 0.91%* 0.92%%* 1
cex== (P<0.05) “<**== (P<0.01)
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Table 6 Seasonal dynamic of acidity for 3 types of tea garden soils

pH
4.36 3.78 433
4.20 3.86 4.62
4.14 3.72 4.40
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Table 7 Seasonal dynamic of acidity for 3 types of tea garden soils cmol/kg
0.58 1.06a 0.68 2.83 7.32 6.36 3.41 8.38 7.04 8.85 12.08a 10.65
0.49 0.73ab 0.38 3.24 6.75 5.56 3.73 7.49 5.94 7.24 7.18b 9.87
0.39 0.59b 0.45 3.38 6.89 6.93 3.76 7.48 7.38 7.59 9.82ab 11.46
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Fig.2 pH buffer curves of the 3 types of tea garden soils pH 4.5~5.5
[12]
pH pH 4.0
[22]
397 419 430 3 4.5~5.5 pH
pH pH3
3 3.1 RARFHRNERERS
«C ) pH o ; u
pH pH P
pH



414 ( ) http://www.hunau.net/qks 2014 8
%*8 3MFELEREO-20cmAREES
Table 8 Comparison of lime requirements among three types of tea garden soils from 0 to 20 cm kg/hm®
pH5.5 pH6.5 pH7.0

2 448b 3635b 2 067 4 357b 2 765 2 564b 5571

4 538a 6 047a 2389 6 986a 3083 5 666a 7057

3 750a 5352a 2 699 6 645a 3533 4 637a 7 285
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5 4553 (pH 45) &I pH
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