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Effect of Simulated Acid Rain on Permeability of Tomato Cell Membrane
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Abstract; Effects of simulated acid rain (SiAR) at pH 3.0 and 3.5, along with pH 5.6 (CK), on the membrane
permeability of cells in leaves of Brothin tomato were investigated. The results showed that the SOD activity,
malondialdehyde (MDA) content, and cell membrane permeability of the tomato leaves increased significantly after
SiAR treatments. But, the soluble protein decreased significantly due to the treatments. SOD activity in the leaves
declined gradually once the stress was stopped. It became significantly lower than that of control, 20ds after the
cessation. MDA content in the leaves treated by pH3. 5 SiAR fluctuated with a slight upward trend that was not
significantly different from that of control. On the other hand, the pH3.0 treatment produced a significant
difference between them after 20ds of removal of the stress. The pH 3.5 treatment caused an initial rise on the
membrane permeability and follo wed by a decline, while pH3. 0 gave a continual downward trend. However, 20ds
after stress stopping., there were no significant differences on the permeability between either of them and control.
The soluble protein content in the leaves had an up-and-down insignificant increasing tendency by SiAR treatments in
15 days after the treatment. The injuries on the leaves caused by SiAR declined following the treatments, and
reached a constant level 10ds after the stress ceased. Judging by the appearance of the tomato plants, the leaf

yellowing and withering persisted 20ds after cessation of the pH3. 0 treatment, indicating that an irreversible damage
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had occurred to the plants by SiAR. In contrast, the tomato plants seemed capable of self-rejuvenation after a SIAR

stress at pH3. 5.
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Fig. 1  Characteristic symptoms on tomato leaves under
SiAR stress
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Fig. 2 Injuries on tomato leaves 20ds after SiAR treatments
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x1 EMBRWHEXNEFMRM A SOD &% m
Table 1 Effect of SiAR on SOD activity of tomato leaves

SOD iEME/(Ueg 1 e min 1)

F2 W pH {H
0d 5d 10 d 15d 20 d
5. 6(CK) 65.22+0. 87¢ 60.479+5. 923a 54.151+2. 980a 58. 90442, 540a 59.85443. 451a
3.5 81.985+0. 96b 54.19141.714b 52. 6364 2. 356a 48.925+2. 884b 42.420+1. 380b
3.0 85.141+1. 07a 50.039-6. 901c 47.2734+1. 152¢ 44.00241.977¢ 41.441+2.071b

T - [ 8 BB 5 A TR /NG 5% B 3R 22 5 W 25 (P<<0. 05)» R [l

R2 BRUBRWBEMENRHATAEEASENZMW

Table 2 Effect of SiAR on soluble proteincontent of tomato leaves

AIEMEEA S E/(pg e mL™D

R pH A
0d 10 d 15 d
5. 6(CK) 40.81=%4. 23a 39.214%4. 28a 31.94=+1. 38b 42.2340.03a
3.5 26.0543.08b 38. 68+ 4. 64a 36.47+2. 66a 40. 664 2. 16a
3.0 36.30£2. 36ab 39.63+6. 15a 26.01£2. 23c 40. 6245, 72a
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Table 3 Effect of SiAR on MDA content of tomato leaves

MDA & #/(pmoL « L™1)

B2 M pH i
0d 5d 10 d 15 d 20 d
5. 6(CK) 0.3940. 20b 2.29+0. 33a 1.33%+0. 33b 0.9240.19b 1.48+0.21b
3.5 1. 3540. 20a 2.507+0.53a 1. 9040. 38a 1. 1840. 93b 1.5640.61b
3.0 1.7440. 86a 2.51+0. 16a 2.2440. 34a 2.17+0. 86a 2.31+0.53a
R4 EIER T G X E A0 A A 40 B AR B 4B X iE
Table 4 Effect of SiAR on cell membrane permeability of tomato leaves
2 it REE 1 AR Xt i/ 26
BRI pH H
0d 5d 10 d 15 d 20 d
5. 6(CK) 0.69+0. 08 0.88+0.02 0.84440. 06 0.90+0. 05 0.84-+0. 04
3.5 0.8740.09" 0.91+0.01 0.88+0.04 0.91+0.01 0.87+0.05
3.0 0.9440.04" 0.93+0.01" 0.89+0. 05 0.93+0.01 0.88+0.03

T FR 2 5K B B FH AT (P<K0.05), x % KR 22 5735 B 3 K F (P<<0. 01D,
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Fig. 3 Effect of SiAR on injury rate of tomato leaves
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