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Distribution of total and exchangeable aluminum in soil aggregates with different tea cultivars

YANG Jia, ZHENG Zi—cheng’, LI Ting—xuan

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

Abstract: In this study, we aimed to investigate the composition of soil aggregates and the distribution of total and exchangeable aluminum
in soil aggregates with different tea cultivars. The content of total and exchangeable aluminum in soil aggregates with different tea cultivars
(Fudingdabaicha, Chuancha No.3, Chuannonghuangyazao, and Chuanmu No.217) was measured. The results showed that the content of soil
aggregates initially decreased, and then increased with the decrease in particle size of soil aggregates. The content of >5 mm aggregates was
relatively high, accounting for 60.52%~76.49% of the total soil. However, the content of 0.5~0.25 mm aggregates was relatively low. The
highest content of soil aggregates was observed in soil cultivated with Fudingdabaicha. Higher content of total and exchangeable aluminum
was observed in smaller aggregates. The content of total and exchangeable aluminum in soil aggregates cultivated with Chuancha No.3 was
the highest among tea cultivars. The contribution rate of total and exchangeable aluminum for >5 mm aggregates, which was 53.10%~
68.10%, was found to be the highest. The contribution rate of > 5 mm aggregates for soil with Fudingdabaicha was higher than that for soil
with Chuancha No.3, followed by Chuanmu No.217 and Chuannonghuangyazao. Among the four tea cultivars, the soil cultivated with Fud-
ingdabaicha showed the highest content of > 0.25 mm aggregates with better soil structure. The content of total and exchangeable aluminum
in soil aggregates cultivated with Chuancha No.3 was higher than that with other tea cultivars. Higher aluminum content in soil aggregates re-
sults in soil acidification, and also soil productivity and quality.

Keywords:tea cultivar; soil aggregate; total aluminum; exchangeable aluminum; distribution
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Table 1 Basic properties of the soils tested

0~20 ¢cm 20~40 cm
i [ Ttem NP3 5 Rk NA217 - IERBECER PR35 e k217 JIREZER
Chuancha F ;,1 labaich: Chuanmu Chuannong Chuancha F F labaich: Chuanmu Chuannong
No.3 ndmgdabaicha No.217 huangyazao No.3 udmgdabaicha No.217 huangyazao
R T-Al/g ke 71.31 66.27 61.17 55.74 74.59 69.40 63.88 60.03
LA Ex—Al/mg - kg™ 254.05 243.89 225.08 206.78 158.25 139.95 88.65 79.98
pH 4.22 4.13 4.25 4.36 4.15 3.98 4.17 4.25
7 HLE Organic matter/g- kg™ 14.51 14.41 13.44 12.50 12.15 11.55 9.31 8.44
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Table 2 Composition of soil aggregates with different tea plantation cultivars

+ 2 FE S5 A BRI Content of soil aggregates/%

Soil layer/cm Tea plantation cultivars >5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
0~20 JIIZE 35 Chuancha No.3 66.18aB 18.02bB 2.18cAB 3.86¢BC 1.79cA 3.31cAB

54K Fudingdabaicha 74.94aA 15.46hC 1.58¢B 3.55¢C 1.33¢A 1.71¢B

JI[# 217 Chuanmu No.217 63.46aC 20.71bA 4.12¢dAB 6.15¢AB 2.14dA 5.12¢A

JII A 2E 5. Chuannonghuangyazao 60.52aD 22.76bA 4.39¢dA 6.67cA 2.52dA 5.70cA

20~40 JII 2% 3% Chuancha No.3 68.77aB 17.24bC 1.72¢B 3.50cB 1.56eBC 2.45dB

FSH I Fudingdabaicha 76.49aA 13.07bD 1.42dB 2.75¢C 1.14dC 1.57dC

JII7K 217 Chuanmu No.217 65.99aC 19.14bB 3.19¢A 5.57cA 2.00fAB 4.99dA

JIA#E 2 B Chuannonghuangyazao 63.48aD 20.96bA 3.57eA 5.97cA 2.31fA 5.20dA

TE A F)/ING FBE R R [ — 2% il RO [R)RLAR (14 -3 P SR A 7 P<0.05 KF 122 53 8.3 5 AR K S B3R [a)— R AR AN RIS ab R vy 1

P AR AE P<0.05 K P F2ERBE . TR,

Note: Different lowercase letters and uppercase letters indicate significant difference among different soil aggregates and among different tea plantation

cultivars at P<0.05 level according to the LSD test, respectively. The same below.

R3 BERMNTEARGEHESE

S

Table 3 Effect of tea plantation cultivars on change of total aluminum contents in soil aggregates

+ 2 R S Ah LA Total aluminum/g- kg™

Soil layer/cm Tea plantation cultivars >5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
0~20 JII %% 35 Chuancha No.3 63.12¢A 65.49deA 67.92dA 71.14cA 75.67hA 84.89aA
4K I Fudingdabaicha 59.83dB 59.85dB 62.50cdB 64.74cB 67.77bB 81.81aB

JII7K 217 Chuanmu No.217 53.22dC 55.96dC 59.20¢C 62.52bB 65.14bB 73.17aC

JIA #5255 Chuannonghuangyazao 51.79¢C 53.22¢C 53.49¢D 56.64hC 59.21hC 62.06aD

20~40 JII%£ 35 Chuancha No.3 67.55¢A 69.59deA 71.69dA 74.35¢A 78.16bA 86.21aA
44K 1 Fudingdabaicha 62.66dB 63.89dB 66.59¢B 67.52¢B 72.85bB 82.39aB

JI[# 217 Chuanmu No.217 58.47dC 59.07dC 61.60cC 65.87bB 66.65bB 74.17aC

JII4¢ # 2 5. Chuannonghuangyazao 53.24dD 55.59¢D 56.88cD 62.82hC 64.78hC. 67.51aD
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Table 4 Effect of tea plantation cultivars on change of exchangeable aluminum contents in soil aggregates

+2 HiZE 5 SEHRASHR i Exchangeable aluminum/mg - kg™

Soil layer/cm Tea plantation cultivars >5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <0.25 mm
0~20 JII %% 35 Chuancha No.3 210.5dA 231.75¢dA  238.69cdA  254.53bcA 279abA 297.37aA
FEC I Fudingdabaicha 209.69¢A 218bcA 226.83bcA 244.69hA 274.08aA 282.25aAB

JI[# 217 Chuanmu No.217 186.06cAB  211.71bcA  221.19bAB 231.71bA 234.06bB 262aB
JIIA # 2 B Chuannonghuangyazao 165.31¢B 180.29hcB 196.54hB 199.54bB 240.67aB 263.29aB
20~40 JII 2% 3% Chuancha No.3 121.00dA 134.50cA 143.88cA 170.00bA 188.50aA 197.38aA
FSC I Fudingdabaicha 106.28dB 118.79¢B 125.88¢B 147.81bB 156.88bB 185.31aB

JIIVK 217 Chuanmu No.217 80.38¢C 83.50bcC 88.00abcC 91.06abcC 92.19abC 98.38aC

JIIAR # 2F 5 Chuannonghuangyazao 73.44¢C 74.79bcC 78.00abcC 82.39abcC 84.38abC 88.69aC
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Table 5 The contribution rates of soil aggregates to total aluminum and exchangeable aluminum
o - G L A B TE R
Ttem Tea plantation cultivars

>5 mm 5~2 mm 2~1 mm 1~0.5mm  0.5~025mm  <0.25 mm

et JIIZ5 35 Chuancha No.3 59.74aB 16.39bB 1.83dBC 3.68¢B 1.81dA 3.36¢dB

T=Al A Fudingdabaicha 68.10aA 13.12bC 1.49dC 3.21¢B 1.31dA 1.93cdB

JII¥ 217 Chuanmu No.217 57.14aC 17.89bB 3.35dAB 5.92cA 2.14dA 5.76cA

114 # 2 5. Chuannonghuangyazao 56.39aC 20.36bA 3.76dA 6.46¢A 2.57dA 5.95cA

AR JII%$ 3% Chuancha No.3 53.10aC 15.36bB 1.77cA 3.84cA 1.95¢A 3.52¢BC

Ex-Al AR Fudingdabaicha 60.32aA 12.44bC 1.44cA 3.40cA 1.42¢A 2.01cC

JIIK 217 Chuanmu No.217 56.53aB 18.74bA 3.58cdA 5.96cA 2.12dA 5.51cAB

JIIA¢ ¥ 2F- 5. Chuannonghuangyazao 53.36aC 19.78bA 3.83cdA 6.119cA 2.66dA 6.40cA
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Figure 1 The contents of aluminum in tea leaves litter under

different tea plantation cultivars
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