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Effects of Acid Rain on Seed Germination of Three Plants Under Time Stress
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Abstract: The responses of seed germination subject by acid rain using rice (0. sativa), wheat (T. aestivum) and rape
(B. chinensis var. oleifera) seeds were investigated in our test. Four simulated acid rain (SAR) solutions with pH 2.5, 3.0, 3.5
and 4.0, respectively, and neutral solution (pH6.5) as control were conducted in the present study. In addition, the loss
(transformation) rates during storage period and inhibition index of root (shoot) length were measured under the acid rain stress in our
experiment. The results indicated that the storage reserve loss (transformation) rates of rice and wheat decreased with prolonged
stress days at a certain acidity levels. In contrast, the storage reserve transformation rate of rape decreased and the storage reserve loss
rate increased. The inhibition indexes of root (shoot) length for the 3 kinds of seeds increased with prolonged stress days at the certain
acidity levels. The stress time when significant difference of each index above was perceptible between treatment groups was that
rice> wheat> rape. The storage reserve loss (transformation) rate of rice and wheat was increased in relation with decreased acidity
levels in the identical stress time. The storage reserve transformation rate of rape increased and the storage reserve loss rate decreased
with decreased acidity levels. The inhibition indexes of root (shoot) length of 3 kinds of seeds decreased with decreased acidity
levels. The experiment data further evidenced that plants could display different sensitivity under acid rain stress, in which rice had
stronger resistance than wheat, and rape was more susceptible to acid rain than rice and wheat.
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Table 1 Effects of acid rain on storage reserve loss rates of seed under short — term stress

pH IAR + 6W 2AR +5W 3AR +4W 4AR +3W 5AR +2W 6AR + 1W 7TAR
IKAE CK 32. 16a 32. 16a 32. 16a 32. 16a 32. 16a 32. 16a 32. 16a
2.5 24.15b 23.61c 22.98¢ 22.42¢ 21. 84c 21. 84d 21.84d
3.0 30.31a 29. 85h 29. 43h 29. 16b 28.95h 28. 89¢ 28. 56¢
3.5 31.06a 30. 61ab 30. 29bd 30. 03hd 29. 87hd 29. 64bc 29. 52be
4.0 32. 10a 31.70ab 31. 36ad 31.05ad 30. 81ad 30. 66b 30. 41b
INFE CK 27.18a 27. 18a 27.18a 27. 18a 27.18a 27.18a 27. 18a
2.5 13. 44c¢ 12.28¢ 11.37d 11.37d 11.37d 11.37e 11.37e
3.0 24.81b 24.07b 23.29¢ 22. 64c 21.93¢ 21.39d 20. 83d
3.5 26. 44ab 25.94a 25.37b 24.95b 24. 44h 23. 90c 23. 48¢
4.0 27.55a 27.0la 26. 64ab 26. 38ab 26. 02ab 25.59b 25.22bh
i CK 16.51a 16.51a 16.51a 16.51a 16.51a 16.51a 16.51a
2.5 26. 65 29.02d 30. 03d 30. 03d 30. 03d 30. 03d 30. 03d
3.0 21.11d 21. 96¢ 22.50¢ 23.26¢ 23.91c 24. 46¢ 25. 02¢
3.5 14.57¢ 16. 10a 16. 96a 17.90b 18.86b 20. 24b 21.20b
4.0 11.31b 12. 90b 14. 74b 16. 19a 17.31a 18. 85h 19. 87b

: AR: acid rain, W: water, P <0. OS,TIEJO
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Table 2 Effects of acid rain on storage reserve transform rates of seed under short — term stress

pH 1AR + 6W 2AR +5W 3AR +4W 4AR +3W S5AR +2W 6AR +1W TAR
I CK 34.17a 34.17a 34.17a 34.17a 34.17a 34.17a 34.17a
2.5 10. 74¢ 9. 06d 6.22d 0. 00d 0. 00d 0. 00d
3.0 29. 86b 28.97¢ 28. 15¢ 27. 46¢ 26.73c 25.98¢ 25.21¢
3.5 31.41b 30. 90b 30.52b 30. 08b 29.53b 29. 04b 28. 49b
4.0 34.02a 33.50a 33.00a 32.53a 32.07a 31.57ab 31.07ab
KA CK 52.72a 52.72a 52.72a 52.72a 52.72a 52.72a 52.72a
2.5 5.44d 3.83d 0. 00e 0. 00e 0. 00e 0. 00e
3.0 41.73c¢ 40. 22¢ 38. 85¢ 37.26d 36.24d 35.00d 33.18d
3.5 48.29b 46. 86b 45.67b 44.00c 42.50c 41.52¢ 40. 23¢
4.0 50. 92ab 49. 90ab 48. 60b 47. 86b 47.07b 46.23b 45.51b
tiES CK 44.30a 44.30a 44.30a 44.30a 44.30a 44.30a 44.30a
2.5 0. 00d 0. 00d 0. 00d 0. 00d 0. 00d 0. 00d
3.0 40. 21c 37.72¢ 35.76d 33.35d 31.42d 29.11d 27.12d
3.5 42.16b 41.22b 40.51c¢ 39.41c 38.67c 38.13c¢ 37.23c¢
4.0 43. 84a 42.91a 42.51b 42.05b 41.63b 40. 90b 40. 50b
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Table 3 Effects of acid rain on inhibition index of root length under short — term stress

pH 1AR + 6W 2AR +5W 3AR +4W 4AR +3W 5AR +2W 6AR + 1W 7AR
IKFE CK 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a
2.5 43.89d 51.96d 66.75d 82.49d 100. 00d 100. 00d 100. 00d
3.0 20. 20¢ 28. 79c¢ 38.25¢ 50. 44c¢ 59. 81c 69. 90c¢ 78. 66¢
3.5 13. 49b 18. 16b 21. 86b 25.91b 29.61b 33.43b 36. 49b
4.0 0. 09 0.20a 0.52a 0. 66a 0. 80a 0.92a
INFE CK 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a
2.5 80. 64d 90. 04e 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e
3.0 39. 87¢ 52.45d 60. 03d 65. 94d 71.22d 75.99d 80. 89d
3.5 3.61b 10. 22¢ 15. 84¢ 22.07¢ 28. 88¢ 34. 46¢ 40. 87¢
4.0 0. 56a 1. 10b 1. 74b 2.22b 2.65b 3.15b
e CK 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a
2.5 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e
3.0 36.91d 45.63d 53.87d 63.78d 70. 38d 76.91d 85.07d
3.5 16. 83¢ 23. 40c¢ 28.31¢ 32. 08¢ 35. 86¢ 39. 59¢ 44.31c
4.0 1. 40b 4.50b 11. 46b 14.35b 16. 15h 17. 80b
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Table 4 Effects of acid rain on inhibition index of shoot length under short — term stress

pH 1AR + 6W 2AR +5W 3AR +4W 4AR +3W 5AR +2W 6AR + 1W 7AR
7K AH CK 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a
2.5 27.47d 50.99d 65. 49d 80. 81d 100. 00d 100. 00d 100. 00d
3.0 5. 18¢ 6.72¢ 10. 16¢ 10. 94¢ 11.91c 12. 84c
3.5 2.13b 2.97h 5. 18b 6.25h 7.35b 8.28h
4.0 0. 05a 0. 19a 0. 46a 0. 60a 0.72a 0. 84a
INFE CK 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a
2.5 76.76d 86. 40e 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e
3.0 15. 48¢ 19. 40d 22. 64d 25.61d 29. 04d 31. 86d 34.32d
3.5 3.74b 5. 44c¢ 9.22¢ 11.70¢ 13. 48¢ 15. 43¢
4.0 0.51a 0. 95h 2. 09h 2.58b 3.02b 3.72b
s CK 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a 0. 00a
2.5 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e 100. 00e
3.0 30. 13d 34.94d 39.72d 44.22d 49.93d 53.73d 56.36d
3.5 5.31c 7.93¢ 10. 08¢ 11.96¢ 13. 85¢ 16. 00c 17. 50¢
4.0 0.77b 1. 47b 3. 09b 4. 04b 4.97b 5.76b
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