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10 20 60 1 mol/L NH4Ac 8h
100
1.2 (Aloh) 1 mol/L HCI
pH ( 2.5:01) 1.5 h
K,Cr,04 (Alh) 0.5 mol/L NaOH
KCl - 3h
HCIO4-H,S04 HCI-H,S0O, (Alw) 4.000 g 20 ml
4h
(ICP-OES)
e 1.3
(100 ) HNO;-HCI10, Microsoft Excel 2007  SPSS 22
(60 ) [10-12] Origin 8.5
(Alex) (Alo)
(Alino)
(Aloh) (Alh) 1001 2
(Alw) 501 2.1
(Alex) 1.000 g
100 ml 1 mol/L KC1
120 r/min 30 min 2 000 r/min 1
15 min 18.96 ~ 24.28 g/kg
0.22 pm
(Alo) 0.1 mol/L CuCl, 7
8 h 7
(Alino) 25 g/kg [13-14]
£1 FELEHELESE
Table 1  Soil total Al contents in tea plantations
pH (g/kg) pH (g/kg)
SD 2006 4.03 +£0.01 19.20 £ 0.51 CKY 2012 4.43 £0.02 22.69 + 0.65
2014 4.06 +0.01 20.74 + 1.63 2014 4.31+0.04 21.06 +£0.97
2015 4.45+0.04 19.24 £ 0.86 2015 4.22+0.01 21.89+£0.23
YX 2006 4.11+0.01 22.82+0.92 LX 2005 3.97+0.01 24.28 +0.69
2011 4.64+0.01 21.49 +0.83 2009 4.41+0.03 23.96 +0.75
2014 4.08 +0.01 21.12+0.92 2011 4.28 +0.01 24.26 +0.79
FR 2011 4.66 £0.02 18.96 = 1.96 LG 2009 4.63 £0.02 22.67 +1.95
2014 4.45+0.02 19.07 £ 1.55 2014 4.20+£0.02 22.02 +1.34
2015 4.10+0.01 19.49 £ 0.65 2016 4.68 +£0.03 21.88 +1.50
GM 2005 4.27+0.02 21.06 = 1.02
2012 5.17+£0.01 21.96 + 1.34
2015 5.06 + 0.03 20.07 +£1.26
1 90% >
(Alh) (Alex)> (Alo)
(Aloh) 80% ~ (Alw) (Alino)
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[12] [15]
[16]
1 Alw 2 pH
100 - Aloh
—
—_ BE= mo
S =22 Alo 2
= 80| C_1Alex
3 pH
60 -
= [15] 71 Walna
EEE 40 - [18] o
2
i:\é 201 AP
E H
< L 2B . b
SD FR GM CKY LX LG pH
P
(Alw Alh pH
Alino Alo Alex
) Wang ()
. - 3+
1 ZERTMAFRARSREEESIL pH<4.7 Al
Fig.l1 The percentage of Aluminum in different forms in pH>4.7
tea plantation soils [19]
pH
2.2
pH>5.5
pH pH<5.0
[20]
T2 FETEPFTRESHES TIEEFEMMEXED
Table 2 Correlation coefficients of different Al forms and soil properties in tea plantation
Alex Alo Alino Alh Aloh Alw pH
Alex 1
Alo 0.457" 1
Alino 0.225 0.859" 1
Alh 0.210 ~0.106 ~0.346 1
Aloh -0.261 0.369 0.405 0.088 1
Alw 0.423 0.677" 0.682" -0.141 0.254 1
pH -0.768" —0.428" -0.236 —0.094 0.223 —0.463" 1
SOM 0.114 0.804" 0.661" —0.087 0.380 0.634™ —-0.201
CEC 0.049 0.354 0.189 0.291 0.298 0.354 0.063
0.906™ 0.541" 0.322 0.232 -0.056 0.529" -0.838"
~0.490" 0.133 0.164 ~0.414 0.406 0.043 0.236
—0.184 -0.500" ~0.544" 0.529 0.051 —0.425" 0.535"
* P<0.05 ok P<0.01
o] A3+
Wang [11] [15] [17] H+
H* Si-O-Al
H+
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Effects of Soil pH on Characteristics of Soil Al in Tea Plantations

ZHANG Yanping, ZONG Lianggang , SHI Yanfu
(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The toxicity of aluminum (Al) in soils depends on its chemical forms. Tea (Camellia sinensis L.) is typical
acidophilous and poly-Al plants. In order to understand the characters of Al in tea plantation soils, forms of active Al were studied
based on the analysis of soil samples at different tea plantations in different years with sequential chemical extraction procedure,
the transformation of Al forms and affecting factors for active Al in the plantation in the process of soil pH increased or decreased
were discussed to understand the characteristics of Al. The results showed that digestion of active Al was enhanced during the soil
acidification, the difference of Al contents in different forms were significant, decreased in the order of humic acid aluminum
(Alh) > Al of hydrous oxide and hydroxide (Aloh) > exchangeable Al (Alex) > organic combined Al (Alo) > water soluble Al
(Alw) > inorganic adsorption Al (Alino). Alh and Aloh constituted the dominant part of the total active Al, accounting for more
than 80% of the total Al. Soil pH, organic matters and acid capacity were the important factors of Al forms. Aloh, Alino and Alw
were translated into Alex during the process of soil acidification, but the situation was opposite with the increase of soil pH. Alo
affected the transformation of other Al forms, the content of Alh decreased and was translated to Aloh with pH increased, on the
contrary, the content of Alh increased with the process of soil acidification, meanwhile, it promoted the hydrolysis of Alino.

Key words: Tea plantation soil; Aluminum forms; Soil pH change; Affecting factors
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