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Al Ca / Al Amgg")
(mg'L™) (mgL™)
160 7.36+0.20¢ 1.3520.12d 6.6140.27¢ 1.6020.13gh
0 240 7.55£0.20¢ 1.32£0.10d 6.73£0.31¢ 1.42+0.10h
320 7.4740.23¢ 1.38+0.09d 7.00+0.32de 1.7120.12fgh
160 8.95£0.27bcd 1.5720.14bed 7.87:£0.30abed 2.78£0.12bc
10 240 8.64+0.17d 1.6420.09abed 7.91:£0.29abe 2.39+0.17cd
320 8.47+0.23d 1.52+0.05¢d 7.71£0.23bcd 2.08+0.14def
160 9.86+0.19a 1.9720.14a 8.04£0.3 1abc 3.27+0.12a
20 240 8.84+0.21cd 1.9420.13a 7.67+0.32cd 3.1940.17ab
320 9.48+0.36abed 1.9520.06a 7.58£0.29cde 2.2320.15de
160 9.75+0.29a 1.8720.12ab 8.68+0.27a 1.88+0.11efg
. 240 9.530.19abc 1.8620.14abc 8.59+0.26ab 1.6720.12fgh
320 8.79+0.21d 1.7520.08abc 8.620.24a 1.62+0.09gh
Al Ca / Ca  /(mggh
(mg-L™) (mg-L™)
160 1.5740.08a 4.38£0.25h 12.87+1.08¢ 12.60+0.84¢
0 240 1.460.08ab 476£0.27gh 12.59+1.01c 15.58+1.03d
320 1.58+0.065a 5.2120.23fgh 14.85+0.87abc 17.26+0.79cd
160 0.970.06de 5.64£0.37efg 12.55+0.98¢ 15.9440.69d
10 240 1.1540.10cd 5.87+0.40def 13.9741.15bc 17.76+0.87bed
320 1.320.07bc 6.43£0.27cde 15.03£0.65abc 20.05£0.61b
160 0.78+0.06¢ 6.57+0.24cd 13.45+0.96¢ 16.82+0.93cd
20 240 0.950.08de 6.86+0.31bc 14.14£0.79bc 17.60+0.53bed
320 0.970.08de 6.920.28bc 16.711.23ab 23.96+0.78a
160 0.5320.04f 7.3240.29abc 14.41£0.95bc 15.48+0.82d
30 240 0.7620.07¢ 7.64+0.21ab 16.59+1.12ab 17.42+0.95bed
320 0.89:0.04¢ 7.97+0.33a 17.59+1.21a 18.72:1.24bc
+ ; 0.05 , 23
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Al Ca K /(mgg)
(mgL™") (mg'L™")
160 1.85+0.114d 2.58+0.11d 3.28+0.14¢ 4.32+0.08h
0 240 2.11£0.098bcd 2.65+0.13d 3.30+0.08bc 5.04+0.15g
320 2.23+0.087abc 2.72+0.09d 3.49+0.13ac 5.43%0.11ef
160 2.04+0.088cd 2.77+0.09¢d 3.3120.06bc 5.48+0.15¢f
10 240 2.3120.129abc 2.89+0.17bcd 3.58+0.15abc 5.95+0.12bed
320 2.35:0.126abc 2.92+0.05bcd 3.630.04a 5.97+0.09abc
160 2.32+0.100abc 3.13+0.08abc 3.50+0.05abc 5.66=0.12cde
20 240 2.36:£0.097ab 3.24+0.12ab 3.6120.07ab 6.15+0.10ab
320 2.47+0.060a 3.330.10a 3.72+0.10a 6.3120.05a
160 2.22+0.099abc 2.85+0.10cd 3.34=0.11abc 5.34+0.07fg
30 240 2.2620.111abe 2.9120.07bed 3.4120.06abc 5.61=0.13def
320 2.29+0.096abc 3.08+0.20abc 3.6120.13ab 5.98+0.11abc
Al Ca Fe  /mgg")
(mg-L™) (mg-L™)
160 2.3520.12cd 0.38+0.03d 6.26=0.67a 7.032035d
0 240 2.21+0.15d 0.43+0.02d 6.16=0.34a 7.74+0.78d
320 2.3420.16¢d 0.37+0.05d 6.85+0.38a 7.81£0.83¢cd
160 2.4820.14cd 0.49+0.08d 6.64+0.30a 7.99+0.43¢d
10 240 2.4120.09cd 0.46:0.03d 6.97+0.15a 8.150.51bed
320 2.52+0.20cd 0.51+0.04d 6.99+0.36a 8.29:£0.08abcd
160 3.16£0.11ab 1.14+0.06ab 6.25:0.41a 9.65+0.66ab
20 240 3.2140.14a 1.210.09a 6.91£0.57a 9.42+0.58abc
320 3.14+0.09ab 1.17+0.10a 6.93+0.36a 9.91+0.45a
160 2.74+0.13bc 0.98+0.07bc 6.87+0.38a 8.2040.61bcd
30 240 2.55:0.17cd 0.82+0.06¢ 6.88+0.42a 7.79+0.36¢d
320 2.63%0.16¢cd 0.83+0.08¢ 7.24+0.33a 8.59:£0.47abcd
R3 HEB TSR EF SRR Z RS20
Al Ca Mg /mgg")
(mgL™) (mgL™)
160 4.68+0.16a 0.47+0.06¢cd 6.37+0.22a 7.7120.13¢f
0 240 4.4620.15ab 0.35+0.03de 6.210.23a 7.10+0.26g
320 4.25+0.07bc 0.22+0.05¢ 6.04+0.18a 7.30+0.14fg
160 4.21+0.16bc 0.56+0.07c 6.79+0.20a 7.89+0.18cde
10 240 4.12+0.15bc 0.53=0.05¢ 6.52+024a 7.410.12¢fg
320 3.89+0.10cd 0.46:0.08¢cd 6.39+0.25a 7.29:0.14fg
160 3.54+0.10de 0.72+0.03ab 6.88+0.33a 8.40:£0.17abc
20 240 3.43+0.11ef 0.5820.04bc 6.42+0.16a 7.98+0.23bcde
320 3.140.12fg 0.44=0.05¢d 6.49+021a 7.73+0.22def
160 2.7620.09gh 0.86£0.04a 6.97+0.28a 8.80£0.18a
240 2.56:0.11hi 0.75+0.07a 6.34+0.19a 8.29:£0.22abcd
30 320 2.3120.12i 0.47+0.05¢d 6.29+0.18b 7.96:0.24bcde
Al Ca Zn  /(mgg))
(mgL™) (mgL™)
160 0.27+0.017a 0.17+0.015def 0.10£0.007a 0.1140.016d
0 240 0.24+0.015ab 0.140.011f 0.10+0.009a 0.09+0.007ef
320 0.22+0.013abc 0.12+0.013f 0.08+0.008a 0.06+0.008f
160 0.21=0.014abc 0.21=0.017cde 0.090.012a 0.14=0.018¢cd
10 240 0.18+0.015bcd 0.20+0.012¢cde 0.09+0.014a 0.11:£0.006de
320 0.150.013cde 0.16:0.010ef 0.080.009a 0.10+0.020def
160 0.120.011de 0.25+0.014bc 0.10£0.015a 0.1620.010bc
20 240 0.11£0.017de 0.23+0.010bc 0.09+0.009a 0.13%0.019cde
320 0.09+0.014e 0.22£0.020bed 0.09+0.010a 0.10+0.017def
160 0.10£0.009de 0.27+0.015b 0.10£0.011a 0.31=0.023a
30 240 0.09+0.008e 0.32+0.027a 0.09+0.009a 0.29+0.014a
320 0.07+0.006¢ 0.34-0.026a 0.09+0.012a 0.19£0.013b
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The Effects of Calcium Addition on Uptake and Accumulation of
Calcium, Aluminum and Partial Mineral Nutrition of Tea Plants
under Aluminum Stress

DUAN Xiao—hua1’3, HU Xiao-fei', DENG Ze—yuanl’z*, CHEN Fu—sheng2

(1. State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang Jiangxi 330047, China; 2. Institute
for Advance Study, College of Life Sciences and Food Engineering, Nanchang University, Nanchang Jiangxi 330031, China;

3. Jiangxi Subtropical Plant Resource Protection and Utilization Key Laboratory, College of Life Sciences, Jiangxi Normal

University, Nanchang Jiangxi 330022, China)

Abstract: The effects of Ca addition on uptake and accumulation of Ca, Al and other mineral nutrition of tea plants
were studied with one-year cutting seedlings of varity fudingdabai. The results showed that suitable Al addition
(10 mg-L™'and 20 mg-L™") increased Al uptake and accumulation of tea plants. Al addition decreased Ca uptake by roots
of tea plants, but have no effects on accumulation of Ca in shoots and leaves. Ca addition decreased Al uptake and accu-
mulation of tea plants, but increased Ca uptake and accumulation. Suitable Al addition increased uptake and accumula-
tion of K and Fe of roots, shoots and leaves of tea plants, decreased uptake and accumulation of Mg and Zn of roots, but
the content of Mg and Zn of shoots and leaves continue to increase. Ca addition increased uptake and accumulation of K
and had no effects on Fe uptake and accumulation of tea plants. Ca decreased uptake and accumulation of Mg and Zn of
tea plant. While Mg and Zn content of tea plants treated with Ca was not less than that of control (no Al addition and
normal Ca). Taken together, suitable Ca can decreased Al content and increased Ca content of tea leaves, and had no ef-
fects on other mineral nutrition for the use of tea plants. Thus, application of Ca in tea garden can increase Ca and de-
crease Al content of tea leaves, and thus increase the security of tea leaves.

Key words: aluminum; calcium; tea plant; mineral nutrition
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