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Abstract: The growth and resistant physiological characteristic effects of simulated acid rain and alumi-

num ( Al) addition on tea plants ( Camellia sinensis) were studied in a hydroponic experiment with three pH
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levels of 3.0 4.0 and 5.0 and four aluminum degrees of 0 10 20 and 30 mg/L. The results showed that
suitable Al and moderate acidity of acid rain were beneficial to the increase of biomass of tea plants while
higher Al and higher acidity of acid rain were harmful to the growth of tea plants. Superoxide dismutase (
SOD) peroxidase ( POD) catalase ( CAT) and ascorbate peroxidase ( APX) in tea leaves increased firstly
and decreased later with increasing Al concentration and increased with increasing acidity of acid rain. At low—
er Al contentration the increase of SOD POD CAT and APX caused by Al were intensified by acid rain. At
higher Al concentration the decrease of them were intensified by acid rain. The superoxide anion radical
(0, ") generation rate and malonaldehyde ( MDA) content in tea leaves treated with 10 mg/L Al showed no
difference compared with that without Al treatment and than increased with increasing Al concentration.
0, " generation rate and MDA content in tea leaves were not affected by acid rain and the increase of them
caused by Al was intensified by acid rain at higher Al concentration. Proline content in tea leaves increased
with increasing Al concentration and was not affected by acid rain. The accumulation of proline in tea leaves
caused by Al was intensified by acid rain. The soluble sugar in tea leaves increased firstly and decreased later
with increasing Al concentration. Acid rain at pH 3. 0 significantly increased soluble sugar content in tea leav—
es. These results suggested that tea plant can adapt to acid rain and lower Al contentration by strengthening
antioxidase activities and increasing osmoregulation substance however higher Al concentration is harmful to
growth of tea plant for damaging antioxidation system and decreasing osmoregulation substance synthesis and
the harm to tea plant caused by higher Al are aggravated by acid rain.
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Fig.2 Effects of simulated acid rain and Al addition on the antioxidation enzyme activities of tea leaves
2C APX
o pH APX pHS5.0
pH 4.0 APX 20 mg/L pH 3.0 APX
10 mg/L 20 mg/L 30 mg/L APX
APX
(30 mg/L) APX o APX
CAT APX ( 2D).
. 20, —— pH5.0 A 012 —— pH5.0 B
. e pH3.0 - —— pH3.0
E 1.5 e
=] % * = 008
. E s i
— oh g k2
[=) =1 =
£ S o] £%
- i <
% 8 P % 0.04
o0 05 <
g
i =
e 0.0 L — . . ; 0.00
~ 0 10 20 30 0 10 20 30
AUTTRIR B/ (mg « L) Al concentration AUTTHEH % /(mg + L) Al concentration
3 MDA
Fig.3 Effects of simulated acid rain and Al addition on the MDA contents and O, ™~ generating rate of tea leaves
2.3 MDA
3A B MDA o
pH 10 mg/L MDA

MDA
MDA

o 20 30 mg/L
MDA o

MDA
MDA



* 308 34

450 4
e pH5.0 A 100, —o— p{ii.g B
—~ —o— pH4.0 = —°— pH4.
= o =
= S 2704 E 8 s
@ 2 @ g ;’/{//44%
& g 2
2 im0 = g 25 |
o= ' : - 01— : : :
0 10 20 30 0 10 20 30
AUFURIR S /(mg = L") Al concentration AURERIK S/ (mg « L'y Al concentration
4
Fig.4 Effects of simulated acid rain and Al addition on the proline and souble sugar contents of tea leaves
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