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Influences of Soil pH and Cultivation Years on Active Aluminum Species Distribution from Tea Soils in South—
ern Anhui, China

SU You—jian', LIAO Wan—you", WANG Ye—jun'?, ZHANG Yong-li', WU Xin-rong', HU Shan-guo', SUN Li'

(1.Tea Research Institute of the Academy of Sciences & Agriculture of Anhui Province, Qimen 245600, China ; 2.Anhui Sub—centre of
National Tea Breeding, Qimen 245600, China )

Abstract: Effects of soil pH and active aluminum species distribution by different cultivating years in three typical tea gardens of Southern
Anhui Province were studied. Experimental result showed that active aluminum had four species in tea soil, exchangeable aluminum Al*, un—
imer hydroxyl aluminum AI(OH )* A1(OH )3, colloidal aluminum A1(OH)$ and humic—acid aluminum Al-HA. With the increasing of culti—
vating years, the content of humic—acid aluminum was in downtrend, the exchangeable aluminum was increased to a low level while the con—
tent of unimer hydroxyl aluminum decreased gently. According to the Pearson’s correlation analysis indicated that 0~20 ¢m layer soil pH val—
ue were high significantly correlated with A1*(r=-0.819, P<0.01), cultivation years (r=-0.952, P<0.01), AI-HA (r=0.929, P<0.01 )and not
related with AICOH )3 (r=-0.359, P>0.05 ), and with AI(OH )** AI(OH); had a positive correlation, correlation coefficient was 0.658(P<0.05 ).
20~40 cm layer soil, the correlation coefficient significant was lower than 0~20 c¢m layer soil. The pAl-pH linear regression analysis showed
that the slope of linear regression equations were 0.281~0.659, deviated gibbsite model, and the coefficients of determination were above
0.90. So, the exchangeable aluminum has obvious effect on the pH in tea soils( P<0.05 ). Different aluminum species inclined to transform
each other with pH change. Compared with natural soil, cultivating tea trees could promote exchangeable aluminum accumulated in tea soil.
With the increasing of cultivating years, tea garden soil tends to acidification, and becames more and more serious.
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Table 1 Main physic—chemical properties of the soils in the experiment

+)2 KAFHA AL FD T AHLE OM/ B AN/ A Avai P/ HUUH AvailK/  CEC/
Soil layer/em  Sample site  Tea variety Soil types g-kg! mg-kg™! mg-kg mg-kg! cmol -kg™! PH(H0)

0~20 I XC FqmE AN AN ¢ 20.23 112.82 36.87 87.27 9.47 434
REDZ [EL PNE| AT 16.37 103.55 77.09 65.74 6.85 4.17
A1 OM AT Ik LivaE: 18.64 99.48 46.52 79.24 7.52 4.21

20~40 B XC Femliaus LI H e 16.88 100.23 48.74 57.48 9.39 4.47
KEDZ L iPNE| GigAR: 15.69 87.25 80.93 49.33 5.44 445
81T QM AR g [ivas 13.21 79.43 5275 52.46 5.25 4.05
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Figure 1 Active aluminum content and species distribution by cultivation years in QM tea soil
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Figure 2 Active aluminum content and species distribution by cultivation years in XC tea soil
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Figure 3 Active aluminum content and species distribution by cultivation years in DZ tea soil
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Figure 6 Correlation between exchangeable aluminum and pH by different cultivation years in DZ tea soil
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Table 2 Regression results of pAl-pH relationship in tea soil

+ )2 Soil layer/cm LS Sample site BIE Slope I Intercept e ZEL R PRUEIR 2= SD
0~20 FB17] QM 0.651 0.689 0.905 0.082
Bk XC 0.452 1.330 0.951 0.061
RE DZ 0.208 2.370 0.908 0.055
20~40 BT QM 0.659 2.893 0.906 0.112
T XC 0.557 0.747 0.944 0.069
/K% DZ 0.281 1.945 0.917 0.064

®3 AEEFERIEEEEEHBES

S92 f 5 pH {EZ 18] 8Y Pearson 1855 &

Table 3 Pearson correlation coefficient between active aluminum species distribution in different soil layers and

pH as affected by cultivation years

)22 Soil layer Ex-Al Hy-Al Col-Al Al-HA pH Cultivation years
0~20 cm Ex-Al 1
Hy-Al -0.467 1
Col-Al 0.009 -0.091 1
Al-HA -0.8997 0.730% -0.218 1
pH -0.819%* 0.658* -0.359 0.929%* 1
Cultivation years 0924 -0.638* 0.123 ~0.948% ~0.952%+ 1
20~40 em Ex-Al 1
Hy-Al -0.303 1
Col-Al -0.063 -0.318 1
Al-HA ~0.642* 0.136 0.070 1
pH -0.703* 0.537+ -0.364 0.507* 1
Cultivation years 0.625% ~0.475 0.403 -0.231 ~0.814% 1

T8 FR P=0.01 2 /K *##Correlation is significant at the 0.01 level ;* #/~ P=0.05 . 7K *Correlation is significant at the 0.05 level.
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