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Effects of Simulated Acid Rain and Exogenous Al on Assimilation and Accumulation of Al and Some Nutrition
Elements of Tea Plants
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(1.State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China; 2.Jiangxi Subtropical Plant Re-
source Protection and Utilization Key Laboratory, College of Life Sciences, Jiangxi Normal University, Nanchang 330022, China)
Abstract; In order to provide valuable information to manage tea garden in acid deposition region, southern China, the assimilation and accu—
mulation of Al and some nutritional elements in tea plant were studied using pot experiment treated with different pH acid rain (3.0, 4.5, 6.0)
and exogenous Al (0, 0.5, 1.0 g-kg™). The results showed that the content of aluminum in roots, shoots and leaves of tea plant increased with
increasing dosages of Al treatment. Simulated acid rain increased Al accumulation in roots, shoots and leaves of tea plant under suitable Al
treatment (0.5 g-kg™ soil ), while the simulated acid rain at high acidity(pH3.0) and the aluminum at high dosages(1.0 g-kg™ soil) inhibited
Al accumulation in tea plant. Exogenous Al promoted P, Cu and Fe accumulation in roots, shoots and leaves of tea plant and K accumulation
in shoots and leaves, while had no obvious effects on K in roots of tea plant. Exogenous Al inhibited Ca, Mg and Zn accumulation in roots of
tea plant, and had no obvious effects on their translocation in tea plant, thus these elements increased in the shoots and leaves of tea plant.
Simulated acid rain had no apparent effects on P in roots and shoots, while simulated acid rain at pH4.5 increased P accumulation in tea
leaves. Simulated acid rain had no apparent effects on K, Ca, Mg, Cu and Zn content in tea plant. Simulated acid rain decreased Fe accumula—
tion in roots of tea plant, but had no obvious effects on shoots and leaves of tea plant without exogenous Al treatment. Under exogenous Al

treatment, simulated acid rain obviously decreased Fe content in roots, shoots and leaves and the higher treatment dosages of exogenous Al,
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the lower content of Fe in roots, shoots and leaves.

Keywords: simulated acid rain; aluminum; tea plant; nutrition element; assimilation and accumulation
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1.2 RWHE
1.2.1 BEYER T A9 B

RELADL R N 2 % B B T 1996—2001 4E BR N
SO7T:NO5 (5:1) A T34 & &, F MR A BR RV i R e 1 o
PRI, 5 HIZEE/K B pH (N 3.0 A1 4.5 B
FIRR T JFOR , AZRIB/K 5 KRS R T8 BV pH=
6.0 AXTHE
1.2.2 ZH R b

BUEAR 25 em 5 30 cm SEIGEE, AR A S kg
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Table 1 Effects of stimulated acid rain and exogenous Al on Al

uptake and accumulation in tea plants

’fﬂ&biﬂiﬁdﬁ/ oH fi & R/mg-g?
g-kg (i) e -

0 3.0 9.44:0.526f  1.48+0.386c  4.77+0.270e
45  8.18:0365f 1.62:0.526c  5.29+0.226de

6.0  11.92:0.857e 1.87+0.681c  5.88+0.364d

0.5 3.0 12.84:0.843e  3.28+0.239b  5.35:0.198de
45  1479:0.898d 1.81:0.467c  4.97+0.553¢

6.0 13.36:0.407de 1.86x0.469c  4.81:0.254e

1 3.0 17.47:0433¢  3.17£0.311b  7.25:0.19%4c
45 2055:0.715b 4.06:0.400b  10.07+0.433b

6.0 26.74:1.563a 7.99:0.490a  13.88+0.336a

H:FFIAR/NEFZFRERE LR FEAESLHAAZAERD
#(P<0.05), FlAl,

2.2 RIIELTH AN SR A X BN SRR SRR
20

7 2 FIFR 3 RAADIR T S IR BE X 2 R e A
AR R IR  BEE FRALBRVR BEAOSE I, ZRHAR ZE
AR B AN, SRR R R R A
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RN AT 2SS, TERRIMREEAL T 15
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Table 2 Effects of stimulated acid rain and exogenous Al on P

uptake and accumulation in tea plants

3 ERIERFAISMNER XS F R SR R YRR R AR
Table 3 Effects of stimulated acid rain and exogenous Al on K

uptake and accumulation in tea plants

!gg&t;gm B/ oH fi W& R/mg- g
g-kg W 2% s

0 30 2.09:0.147ab  2.20+0.258c  3.45:0.251b
45  145:0305b  2.84:0.201b  3.69+0.152b

60  136:0.205b  2.90:0.230b  3.470.198b

0.5 30 1610119  3.03:0.188b  3.76+0.229b
45  166:0.152b  2.82:0.176b  3.46+0.258b

60  2.10£0.145a  3.69+0.273a  3.73+0.200b

1 30  1.68:0.149b  3.2840.152ab  5.42:0.199a
45  17820.158ab 3.33:0.167ab  5.2420.199a

60  126:0210b 3.75:0.242a  5.10£0.174a

AR R PRI PR E X A AR A28 PP i B B0 W B
AR A pHA.5 BB NI A T2 SRR R (R 2).
& FRAL B B B T, 2O AR A B B R R
Z5, TS AN rh e B R A S, R R
RS AR B . TER SRR BEAL BT RN AR
AR ZERI R B BRI R AR (3R 3),
2.3 HRIBE A SMRE A F RS E BB SRR
®m

A4 MR 5 AU AN IREE R 2R E5F08E
W R AR o FEE R ALTRIR BE A3 I, PR AR
HEL A B T R, T ZE R mh g5 A B B0
T, B G5 I AR AR X 55 B L, (BRI AS FE 2R
R Bt o SRR I AR T, AR ZEAI g2
BEAVIERZESR, ZVIRFX SRR R A
BB RN (55 4) o BLADIR TR FISMIREE X 2 BE AR
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Table 4 Effects of stimulated acid rain and exogenous Al on Ca

uptake and accumulation in tea plants

b B it /mg g fE b B/ frit/mg g’
gkg' P HE izl 2% S g-kg pH il W 2% T

0 30  020:0.091ab  0.22:0.026c  0.06:0.009¢ 0 30 132100792  4.89:0252c  4.81:0.308b
45  0.11x0.032b  0.32:0.024ab  0.09+0.011b 45 13100482  4.85:0292c  5.35:0.249b

60  0.08:0.019 030£0.017b  0.03+0.007c 60  128:0.090a 4.56:0.35lc  4.66:0.251b

05 30  0.20+0.0275ab 0.35:0.030ab 0.08+0.011bc 0.5 30  0.60£0.066bc 6.37+0.348b  5.62+0.333b
45  0.12:0.018b 0.25:0.026bc  0.09:+0.007bc 45  0.68:0.090b 5.82:0.290bc  5.65:0.193b

60  0.14:0017b  0.32+0.012ab  0.04:0.005¢ 60  0.63:0.053bc  6.04+0.445b  5.81:0.277b

1 30  020:0.039ab  0.37+0.026a  0.09:0.009b 1 30  0.48:0.050c 11.67+0.518a 16.66:0.975a
45 02800152 0.35:0.035ab  0.30£0.055a 45  050:0.049c 12.53:0.673a 16.67+1.145a

60  024:0.069a 0.38:0.04la  0.10£0.024b 60  0.48:0.066c 11.61x0.544a 17.35£1.152a
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Table 5 Effects of stimulated acid rain and exogenous Al on Mg

uptake and accumulation in tea plants

FRAL PR RS/ Ba i/ mg g
9 pH A
g-kg i) = s
0 3.0 5.37:0417a 0.105:0.00lbc  4.05:0.252¢

4.5 4.40+0.400b 0.119+0.005ab  4.80+0.383b
6.0 4.15+0.190b  0.111+0.005abc  4.30+0.163bc
0.5 3.0 2.97+0.469¢  0.109+0.003abc 4.45+0.233bc
4.5 2.52+0.270c  0.097+£0.015¢  4.15+0.194c¢
6.0 3.10£0.217¢  0.119+0.008ab  4.35+0.091bc

1 3.0 2.70+0.305¢  0.119+0.005ab  6.65+0.212a
4.5 2.70+0.459¢ 0.114+0.003abc  6.55+0.241a
6.0 2.90+0.356c  0.124+0.009a  6.95+0.208a

2.4 HEMBERFANSMRBXFH K AFMFERE SRR
AR
6, 7 MK 8 AR TN AN SN X A A

R 6 RHIBRFIFNSMESEXT F A SRR IR R BRI
Table 6 Effects of stimulated acid rain and exogenous Al on Fe

uptake and accumulation in tea plants

FEAb T R/ B /mgg”
gkgt P ™ = -

0 30 204:0073c  031£0.039d  9.40£0.379f
45  163:0.183c  023:0.025d  10.80:0.335ef

60  304:0201b  026:0.021d  9.60£0.192¢
05 30 2.84:0232b  054:0.067c  12.10:0.499de
45  292:0228b  090:0.088b  12.80:0.476d

60  301:0.172b  090:0.049b  13.90:0.321d

1 30 3.58:0306a 091:0.034b  21.65:0.687c
45  398:0277a  083:0.021b  30.20:0.939b

60  4.04:033la  167:0013a 5835:2.110a

R 7 RHBRFYFI SR SEIS Fo ik £ UK K AR R B RS
Table 7 Effects of stimulated acid rain and exogenous Al on Cu

uptake and accumulation in tea plants

SR BRI/ e fit/mg-g”

gkgt P ™ = m

0 30 01120021 0.14£0.013cd  5.05:0216¢d
45 010:0014d  012:0012d  5.55:0.262d
60  008£0017d 0.16:0.017cd  4.95:0.283d

05 30 0.18:0.011ab  0.19:0020c  5.55:0.386cd
45  0.13:0026c  0.19:0019%  5.20£0355cd
60  0.16:0013bc 0.15:0.012d  5.65:0.314c

1 3.0 0.20+0.010a  0.31+0.036ab  7.10+0.313ab
45  0.15£0.019bc  0.29+0.030b  7.40+0.215a
6.0 0.17+0.013abc  0.36+0.030a  6.70+0.254b

& 8 BTN SMR AN S SRR REIF I
Table 8 Effects of stimulated acid rain and exogenous Al on Zn

uptake and accumulation in tea plants

SEAL TV R/ B f/mg g
g-kg pH i i) E s

0 30  0.23:0.022a  0.09:0.01lc  0.07+0.008b
45  020£0.016ab 0.10£0.019c  0.09:+0.009ab

60  0.17+0.013b  0.11x0.026c  0.09+0.007ab

0.5 30  025:0.024a  0.09+0.015c  0.10£0.011ab
45  0.17:0.040b  0.09:0.012c  0.09:+0.007ab

60  023:0.010a  0.14£0.010c  0.09:0.008ab

1 30  0.15:0.018b  0.36x0.032b  0.11x0.027ab
45  0.15:0.024b  048:0.041a  0.12:0.029a

60  0.16:0.012b  0.43x0.050a  0.11x0.029ab
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