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( 410128)
= > 3
pH
S158.4 S153.4
[11]
7.1% 121
pH<S
(
Al3+) [1] A13+
[2]
[3-5] 1
1.1
2% 2011 4—5
[6-7]
5
[8-9]
280 m
[10]
1
AP pH 1.2
4.0 ~4.5
AP
AP* A1(OH)*"  AI(OH),"
(41071204)
* (wjzh0108@163.com)

(1974—) E-mail: kunshow@163.com
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R1 FEFHELER
Table 1 Basic condition of sampling sites
(m) ()
29°54'31" ~ 29°55'37"N 1101 ~1288 1968—2008 5
110°39'24" ~ 110°42'17"E
29°42'10" ~ 29°42'19"N 106 ~ 133 1995—2008 5
111°35'35" ~ 111°35'46"E
28°33'02" ~ 28°35'10"N 100 ~ 119 1974—2008 16
113°19'48" ~ 113°20'22"E
28920'55" ~ 28°20'59"N 215 ~280 1968—2005 6
111°00"13" ~ 111°00'29"E
26°11'50" ~26°12'41"N 124 ~ 137 1994—1999 4
113°39'41" ~ 113°40'58"E
2 ~5mm (ICP-
5 OES)
300 g 4°C 1.4
10
60 Excel 2003
1.3 SPSS 11
chr207 2
KCl
pH 2.1
(1t 4~5 0.
[13]
1 mol/L KCl
(7] [14] (A 1 mol/L NH,Ac
(EL) 1.000 g ( 15000g) 100 ml Al(OH)**  Al(OH):
1 mol/L KCI 10 ml 1 mol/L
30 min 2 000 r/min 15 min HC1 Al(OH); 0.5 mol/L
NaOH
Ly O 1 mol/L 2
NHAc 10 ml 8h (HL) >
(OHL) = (EL) >
(OHL) (IL) (7] (o]
1 mol/L HCI 10 ml 1.5h
(HL) 40 7l 5
0.5 mol/L NaOH 10 ml 3h (ol
Fz2 AREF] FHIRFELIEGERSEE (mg/ke)
Table 2 Contents of different Al form in tea rhizospheric soil of different tea factories
() EL IL OHL HL
5 2913 a 310 a 2775a 67270 12725 a
5 847 ¢ 327a 803 b 10315a 12292 a
16 1895b 182 b 1908 a 45284d 8513b
4 897 ¢ 178 b 856 b 4801d 6731c
6 907 ¢ 223 b 887b 5924 ¢ 7942 ¢

P 0.05
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(2
(EL) 2913 mg/kg
847 mg/kg (IL)
327 mg/kg (o]
178 mg/kg (
(OHL) 2 775 mg/kg )
803 mg/kg (HL)
10 315 mg/kg 4 528 mg/kg
2.2
3 [15]
<
3 <
[3,5, 15]
#3 TEREBRABHNFERIFETIEGETSEE (ng/k)
Table 3 Contents of different Al forms in tea rhizospheric soils derived from different parent materials
EL IL OHL HL
8 2699 a 286 a 2718 a 6298D 12001 a
12 842 ¢ 258 a 814 ¢ 7532a 9446 b
16 1664 b 155b 1619 b 3978 ¢ 7416 ¢
2.3 57.0 cmol/kg (1/3 Al
4 47.4 cmol/kg (1/3 AP 9.48
[16] 3
AL-HA ( )
AP( )
10 ~ 20 30 (AI(OH)** AI(OH)3)
<10 10 ~20
20 ~30
30
10~ 20
3 3 2.4
pH
30 [15] [5, 7, 10]
pH
F4 TRMEFERFERFETIEEETSEE (mg/ke)
Table 4 Contents of different Al forms in tea rhizospheric soils of different planting ages
() () EL IL OHL HL
<10 11 1459b 239 a 1509b 6110 a 9318a
10 ~ 20 11 1424b 161 b 1324c¢ 44490 7358b
20 ~ 30 5 1951a 252 a 1636b 6893 a 10732 a
>30 9 1854 a 276 a 1981 a 6865a 10976 a
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pH 5.0 pH 5.0 A" (1]
(AI(OH)*" Al
(OH);) [14, 17-18]
pH
( 35
pH pH 5.0 ( ) ( 9
4.1 34 pH
pH 4.0
~4.5
£S5 FERMRIBERESSHIESEMBEXSH
Table 5 Correlation between Al form and soil properties in tea rhizosphere
EL IL OHL HL pH
EL 1
IL 0.254 6 1
OHL 0.969 6 0.283 8 1
HL —0.243 6 0.806 7 —0.228 7 1
—0.161 4 0.3369" —0.162 2 0.470 9% 1
pH -0.2285 ~0.049 4 —0.180 7 0.075 5 0.080 0 1
0.216 9 0.5672" 0.1432 0.5304" 06198  —0.349 1 1
0.4851" 0.219 6 0.3649" -0.0109 0.060 1 —-0.626 0™ 0.688 9™
cexzz P 0.05 RhE L i P 0.01
5
3
(1
AP 3
H+
pH )
>
>
(3)
4)

(pH)
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Geographical Science, 2001, 11(1): 87-91
[10] , , , , :
[1] ) , ) . 7. ,

(1. » 1995, 14(4): 1999(3): 93-98
356-362 [11] Samac DA, Tesfaye M. Plant Improvement for tolerance to
[2] > > > . aluminum in acid aoils: A review[J]. Plant Cell, Tissue and
1 > Organ Culture, 2003, 75: 189-207
2007, 26(6): 515-521 [12] , , , , .
(31 ) ) , ) - (1. , 2006, 25(2): 305-308
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( ), 2008, 46(3): 565-570 , 2000
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, 2007, 27(1): 176-179, 192 68-76
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[9] Xie ZL, Dong DM, Bao GZ, Wang ST, Du YG, Qiu LM. aluminum and tree growth on acid miesoils[J]. Commun-
Aluminum content of tea leaves and factors affecting the ication in Soil Science and plant Analysis, 1983, 14(3):
uptake of aluminum from soil into tea leaves[J]. Chinese 249-262

Evolvement of Aluminum Forms and Its Effect Factors in
Tea Rhizospheric Soil

LIU Shao-kun, ZHOU Wei-jun*, MIAO Xiao-lin, YANG Wei, YANG Jun, GUO Zi-chuan
(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: The evolvement of aluminum (Al) forms and its effect factors were studied in tea rhizospheric soil collected
from different tea factories, parent materials and planting ages, in order to understand further the form character and evolvement
rule of Al in tea rhizospheric soil, due to characterizing favor acid soil and accumulation Al in tea growth. The results showed the
obvious difference of different Al forms, their change order was humic acid Al (HL) > Al of hydrous oxide and hydroxide (OHL)
= exchangeable Al (EL) > inorganic adsorption Al (IL), because of the difference of location, parent material, planting age and
etc at tea factory. Beside HL, the content of other three forms Al was the greatest in the tea rhizospheric soil derived from the
quaternary red clay, while an increase trend was observed with increase of planting ages. The significantly effect of soil
exchangeable acidity and hydrolytic acidity on different Al forms was found, however the significant correlation was not observed
between pH and Al forms. The content of soil organic matter affected Al forms, showed significantly positive correlation with IL
and extremely significantly positive correlation with HL in tea rhizospheric soil.

Key words: Tea plantation, Rhizosphere, Al form, Evolvement law, Effect factors
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