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Distribution of Total and Exchangeable Aluminum in Soil Aggregates Under Different Tea—Planting Years

YIN Jia-li, ZHENG Zi—cheng’, LI Ting—xuan

(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: To clarify the effect of tea—planting years on total and exchangeable aluminum in soil aggregates, content of total and exchange—
able aluminum in soil aggregates under different tea—planting years( 16, 23, 31 and 53 years ) was measured. Results showed that: The
content of total and exchangeable aluminum increased with decreasing particle sizes of soil aggregates. Higher content of total and ex—
changeable aluminum was found in <0.25 mm aggregates, ranging from 86.11 to 98.35 g-kg™ and 62.78 to 228.85 mg kg™, respectively.
With increasing number of tea—planting years, total aluminum decreased in all soil aggregates. However, the content of exchangeable alu-
minum increased over planting years and such increase became greater in soils with tea planting older than 23 years. Exchangeable alu—
minum obviously accumulated in surface soil aggregates. Different sizes of soil aggregates had different retaining and supplying capacity of
total aluminum and exchangeable aluminum, which tended to be greater in smaller aggregates. The contribution of different size aggregates
to soil total aluminum and exchangeable aluminum were greater in >5 mm than in other aggregates, with 49%~79% and 44%~73%, respec—
tively. They increased initially and decreased then with tea—planting years, with the maximum values found at 23 years of tea planting.
Therefore, it is critical to pay attention to the content of exchangeable aluminum in tea soils(0~20 c¢m) with older than 23 years.

Keywords: tea planting year; soil aggregate; total aluminum; exchangeable aluminum
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Table 1 Basic physical and chemical properties of tea garden soils

0~20 em + )2 20~40 em )2
16a 23a 3la 53a 16a 23a 3la 53a
pH 419 415 413 397 431 430 427 413
£hifle-ke! 88.33 83.14 81.49 79.85 94.63 88.90 88.65 86.38

A
mg-kg™!

TiH

120.17 130.81 159.90 173.31 43.34 68.82 102.62 115.41

R2 FEEFERTIERAREHEN
Table 2 Size distribution of soil aggregates under different

tea—planting years

RIS SR IR B P 3 %
0.5~025 <0.25
mm

mm

R P
em  4EBR/a 55 mm 5~2 mm 2~1 mm 1~0.5 mm

0~20 16 4993 2325 756 10.69 441 4.17
23 7043 18.07 393 4.35 1.51 1.71
31 6474 18.89 472 6.14 2.44 3.06
53 5737 2284 559 8.00 3.07 3.14
20~40 16 5731 19.65 6.28 9.99 3.62 3.15
23 7474 15.08  3.49 4.00 1.27 1.42
31 6929 1673 384 5.30 2.12 2.72
53 57.66 2123 595 8.39 3.16 3.60

1.3 MEmMBE R A

SRR RS IR —ER IR (TR L 3:1) S T -k
) 00 A2 AR K 1 mol - L MgCL(pH 7.0)
PRI, SRR L e e,
1.4 #HELE

TR (% ) =[ H b A% A SRR ER T iz b 12 AT R
R (%)) 4 R Ex 1000
Arp “HEE” HRRECHSH &R, R DPS
(11.0)F1 Excel(2007 ) A4 78 m 58 50 o

2 HBRE5SH

2.1 AEIEFRERTIEFRARE SRS RIS
138 3 0] 51,0~20 em + )2, HEAS 16 a HHEKKE
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Table 3 Content of total aluminum in soil aggregates under different tea—planting years
- Efem HAE A Y NIAIREAR 2 AR R A5 5 it kg

>5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm

0~20 16 86.99aA 88.26aA 88.78aA 91.54aA 91.78aA 91.86aA
23 82.34bB 82.64bB 85.37bA 90.95aA 89.52aA 90.69aA

31 79.91cB 80.45¢B 86.00bA 90.68aA 89.08abA 90.17aA

53 78.38¢B 79.58bcB 81.19abcB 85.61aB 85.15abB 86.11aB

20~40 16 93.74bA 95.56abA 96.61abA 95.02bA 95.88abA 98.35aA
23 87.65bB 92.17aAB 93.00aB 93.04aAB 93.25aA 94.42aB

31 87.08bB 91.89abAB 92.17aB 92.10aAB 92.56aA 94.00aB

53 83.82hB 88.97aB 90.43aB 90.35aB 90.53aA 92.73aB

T < [T B 5 AN RN TR FOR A [RPRAR SR AR W) 22 S8 5% 357K, R AV B G AN RUR S T BERR AN R4 BRI R R[] 22 5738 5% 237K

o T

Note: Different lowercase letters in the same row mean significant difference between soil aggregates at the 5% levels and different uppercase letters in the

same column mean significant difference between different tea—planting years at the 5% levels. The same as below.

RHAREER S RICE 225, HALER 4 5<1 mm
R A R AR AR O 38 1 3 T >5 mm kAR AT R
A, 20~40 em )22, M5 16 a 13855 mm Bif F H4K
SRR/ HAbRAS, H B EMKT<0.25 mm kitt
B4 HADAF PR - 45E<2 mm b2 B IR 48 o
A (H I TS5 mm BRI B, X2 4
B4R B AR/ INRIAR B R AR H AR ST PR
K AR 0 S m2s Rk,

BEAR S AR BR G ZE K-, 0~20 em -2 H 45y 14 I 5%
PRAEE B B WA . 7 20~40 em 2,18 0.5~0.25
mm 7 4 P R A 440 B R BEAE AR AR RO B ARk,
kA A R AR ZS 16 a 3440 S I B8 Tl
%53 a, NHJ2 FFE, SHARFR 0~20 cm )24k,
RAREAE G EIET 20~40 em +)2,

22 AEHEFERTIEFARKT SRS HIFE

H % 4 AT%1,0~20 em + )2 3RS S 4R F2 B
534 F<0.25 mm FiAR R, JE>5 mm KiAR A 1.40~

1.88 1. 7 20~40 cm )2 #HAS 16 a 123 1~0.5 mm
PAR A RIS S /KT AR AR, HEES
F>2 mm £RAR B R ; A AF R 1 S8 A R AR A
FRS BRI N T T g o AR WIS A SR T 1] /)N
AR R T AR, HIR A7 T<0.25 mm fifz A R4,

BEAT 25 4E PR I I, 0~20 em 12 &R 42 A 52
R AR W, HARAS 53 a HIERE S
FHEAS 16 a Fll 23 a +38, 7F 20~40 em + 2, K hifs
A R AR A S0 B i A AR L LA S 0~20 em )2 AH
o, Haadk F R H 0~20 em 2 &R H Rk 5
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Table 4 Content of exchangeable aluminum in soil aggregates under different tea planting years

+Z/em A [R a

AN [RPREAR 35 A SRR S 2R 7 et /g kg

>5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm

0~20 16 106.83¢D 107.03¢D 152.74bB 154.28bD 156.40bD 168.14aC
23 124.14dC 125.30dC 157.71¢B 184.48bC 188.84hC 213.81aB

31 152.40dB 153.60dB 177.95¢A 197.46bB 209.73aB 215.01aB

53 163.95dA 167.14dA 184.89cA 207.03bA 227.80aA 228.85aA

20~40 16 33.45eD 42.57dC 69.92abC 72.36aD 61.15¢D 62.78bcD
23 67.36cC 69.35¢B 89.27bB 98.40aC 97.58abC 101.69aC

31 93.67dB 106.04cA 139.47bA 141.80bB 142.96abB 149.81aB

53 102.72dA 109.29dA 147.02¢cA 153.22bcA 157.80bA 177.53aA
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x5 TELASRHNEARGLENXR
Table 5 Relationship between soil total aluminum and aggregate

total aluminum

*® 8 ENEEAREN BT RERNTTEE
Table 8 Contribution percentages of aggregate exchangeable

aluminum to soil exchangeable aluminum

P SR AR AR w15 e R
>5 mm y=0.966 0x+4.319 R*=0.988 4™
5~2 mm ¥=0.783 0x+17.960 R=0.935 6™
2~1 mm ¥=0.929 4x+3.527 R*=0.909 6~
1~0.5 mm y=1.537 8x-53.763 R=0.754 7"
0.5~0.25 mm y=1.431 3x-43.785 R’=0.922 57
<0.25 mm y=1.272 8x-31.049 R*=0.907 1™

T2 miZE

TR %

Ty Fn LHER S v FORIORAR R AR 2 a5 L 435
FORFESIR B (P0.05) A 2. (P<0.01) /K- R,
Note: y stands for soil aluminum and «x stands for aggregate aluminum.

*and ** significant at 0.05 and 0.01 level , respectively. The same as below.

*® 6 TEXHERERHNEARGBLIRSHENXR
Table 6 Relationship between soil exchangeable aluminum and

aggregate exchangeable aluminum

LRI MO [ 5 A R
>5 mm y=1.009 9x+7.683 R*=0.992 77
5~2 mm y=1.055 9x-1.895 R*=0.988 6™
2~1 mm y=1.050 2x-32.592 R*=0.964 5™
1~0.5 mm y=0.910 1x-23.245 R>=0.977 4™
0.5~0.25 mm ¥=0.773 0x-5.733 R’=0.989 0~
<0.25 mm y=0.722 1x-4.636 R*=0.947 2~

SEE RS TSR T RO R EADE,>5
mm . 5~2 mm 1 0.5~0.25 mm R F AL R? 453505
75 0.992 7.0.988 6 F1 0.989 0.,
24 RAREI TIES BTSSR TREE

FH¢ 7 FIe 8 nJ 1, £ hiAe A R R XS -3 2 5R
ARSI BT HR I B R AR Dl N T REARR, H>5 mm A
2 A R AR BT IR AR K T I AdRAR , 43001 o 3] 49.17%~

x7 ENERARGN THIELENRME
Table 7 Contribution percentages of aggregate aluminum to soil

total aluminum

Tk %
+2 KK 05-025 <095
em  fEfR/a 55 mm 5~2 mm 2~1 mm 1~0.5 mm <
mm mm

0~20 16 49.17aD 23.23bA 7.60dA 11.08cA 4.58eA 4.34eA
23 69.75aA 17.96bB 4.04cD  4.76¢cD  1.63dD 1.87dD
31 63.49aB 18.65bB 4.98dC  6.83¢cC  2.67eC  3.39¢B
53 56.31aC 22.76bA 5.68dB  8.58¢cB  3.27eB 3.39¢C
20~40 16 60.82aC 21.26bB 6.87dA  10.75¢A  3.93eA 3.51eB
23 78.79aA 16.72bD 3.90cD  4.48¢cD  1.42dD 1.61dD
31 74.04aB 18.86bC 4.34cdC  5.99¢cC  2.41dC 3.14dC
53 60.53aC 23.66bA 6.74dB  9.49¢B  3.58¢B 4.18eA

em AEBR/a 55 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 <0.25
mm mm

0~20 16 44.39aD 20.71bB 9.61dA 13.72cA  5.74eA 5.83eA
23 66.84aA 17.31bC 4.74cdD  6.13¢cD  2.18eD 2.80deC

31 61.70aB 18.15bC 5.25dC  7.58¢C  3.20eC 4.11deB

53 54.27aC 22.03bA 5.96dB  9.56cB  4.04eB 4.15¢B

20~40 16 44.23aD 19.30bA 10.13cA 16.68bA  5.11dA  4.56dB
23 73.15aA 15.20bC 4.53cdD  5.72¢D  1.80eD 2.10deD

31 63.25aB 17.29bB 522dC  7.32¢C  2.95¢C 3.97deC

53 51.32aC 20.10bA 7.58dB 11.14cB  4.32eB  5.54eA

78.79% 1 44.23%~73.15% ; FoUk J& 5~2 mm K2 4 5
&, TTERR B ST 2~1 mm Al 1~0.5 mm RiA8 AR
£ 50.5~0.25 mm F1<0.25 mm 4% F SR 00 5Tk 2 0
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e, >5 mm A7 AR AR AR 418 4 BR R SZ S A AR ) DTk
TR EREIL, HAEREZAS 23 a B0 25 5 T At
AERR , A RLAR B SRR AR S, X E R
I bEE R ASAE PR A RE , 25 e +38>5 mm AR AR K
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3 it
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FE RIE BRI L 4 A B A R T b 4
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AT RE S AR )/ A P SRR SR A S IR SRS /N
T PR R AR A AR RN A H A A0 B B L (H il TNk A2 A
RIURE 4 & e eIC, Hovh + 4R s e S 48 1) sk
AL, 11>5 mm RiAR B RARM sk Fau & A
RARIE T o & A B 2R, IRl ok A A 2R
A] A 98 A AR RN A F AR AR 1) DTk R R LR A%
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5mm AR RIASR GRS L IESR T E RN E
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e AR A AR i Wi TR, DO RS &
Sy 1S B (N S R D WS R feie X B A B LR
T PR 2 Bl U i it PR 3R T DR R K A AR T
NHL AT 5 s A 200 TR7 0 1 P 2 A R il e 6 B30T A 1R
£, [RIB PR Hof = A, 3445 pH (ELREAIR™,
Iz SRk pH (ERAR H R R A w5 , S B
45 pH (BT R (FR 1), I i - e e A 4h
T, AN, BT ESORAS A R AT 1 3 AR s
Fo 2560 EFRE RS, H>1 mm by 72 B AR AS 0 4550
TEAEAEAS 23 a JEH IR RCR, MR 23 a5+
AR S IR AR .

4 gip

I A R RN S A AR R A BEORAE F l  1i T
1o, AN RS A SR AT S A BRI S A R i PR35
PN BE A TE I B 22 5, H AR S H SR A /)N
GKEEIE JUNCE SIbFER AN

BERE AR FRAE G , 2R A AT SR AR A0 35 B Wi e

I, mACH AR S A PR, HAEAS 23 a JE IR
Ko A, 0~20 em L 22 H B &= AT 20~40 em
T2, KB A SRR L b p4s (AR T 1
BACI SR B, AAC S R R G B . R
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B L7 ¥ S P v s 7 /AN

>5 mm 7 15 A TR 4 0 RN 52 P A5 40 1 19 DUk
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