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Effects of Acid Rain on Activity of Peroxidase (POD) in Seed Germination of Three Plants Under

Time Stress
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(The Key Lab. of Industrial Biotechnology, Ministry of Education, Southern Yangtze University, Wuxi 214036, China)
Abstract: To study responses of seed germination of 3 kinds of seeds on acid rain stress, rice (0. sativa), wheat (T. aestivum)
and rape (B.chinensis var. oleifera) seeds were used as experimental materials, in our test. The purpose was to understand the
effects of acid rain on seed germination of various acid—fast plants in acidic deposition area and to determine reasons of
growth and decline dynamics of crop population and its yield change. In the meantime, seven simulated acid rain (SAR) solu—
tions of pH 2.0, 2.5, 3.0, 3.5, 4.0, 4.5 and 5.0 and neutral solution (pH6.5) as control group (CK) were used. Pretreatment
seeds for the three species were placed in culture dishes with filter sheets to germinate in a culture container kept at a con—
stant temperature of 25°C. Each treatment group involved in three dishes and each dish received 50 seeds. During germina—
tion, seeds were exposed to simulated acid rain freshly prepared everyday. The germination indexes (activity of POD, content
of MDA) were all studied under acid rain stress in both experiments. The results showed that at the 7th day, the activity of
POD of the three seeds increased at lower acidity levels, and then decreased at higher acidity levels, but the content of MDA
increased always along with the increase of the stress strength. In this time, the second index of different acidity level was
higher than that of CK. Compared with CK, the amplitude of the content of MDA was found: rice (13.4%) <wheat (213.7%) <
rape (324.5%). The responses on acid rain stress of activity for POD and content of MDA of the three species indicated that
there was a acidity level significant difference of each index at P<0.05 at the 7th day,i.e rice (no significant difference)>wheat
(3.0)>rape(4.0). The experiment data further evidenced that plants could display different sensitivity under the acid rain stress,
in which rice had stronger resistance than wheat, and rape was more susceptible to acid rain than rice and wheat. During 3~7
d, the results proved that the changing curves of each physiological topics were not identical. However, as time went on, all of
the POD activity increased with different degrees, and the content of MDA also showed the same increase trend. On the other
hand, the protective effect was related with acidity levels. Namely, at the same stress time, POD activities of all control groups
of rape and wheat seeds were higher than those of CK, and increased along with the acidity levels. But POD activities of rice
seed increased at the lower levels,and then decreased at higher levels.However, the content of MDA of three seeds increased
always.It may be concluded that the response of the plants tested in the study was in an order with rice >wheat>rape.
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Table 1 Effects of acid rain on contents of MDA and POD activity of the three seeds

pH MDA/mmol * g X POD/ A Agzo/min + g HAHE
I CK 1.33% 100.0 0.167ab 100.0
2.0 1.518a 113.4 0.046¢ 275
2.5 1.493a 1115 0.114d 68.3
3.0 1.483a 110.8 0.128¢d 76.6
35 1.473a 110.1 0.146bc 87.4
4.0 1.378a 103.0 0.161ab 96.4
4.5 1.366a 102.0 0.184a 110.2
5.0 1.343a 100.4 0.178a 106.6
1l CK 0.627a 100.0 0.826a 100.0
2.0 1.968d 3137 0.246f 29.8
2.5 1.59%4a 2542 0.311f 377
3.0 1.549bc 246.9 0.362¢ 43.8
35 1.292b 206.0 0.519d 62.8
4.0 1.258ab 200.6 1.081¢ 130.9
4.5 1.217ab 194.0 0.946b 114.5
5.0 1.005ab 160.3 0.942b 114.0
I CK 0.580a 100.0 0.141a 100.0
2.0 2.464f 424.5 0.294g 50.26
25 2.443f 420.8 0.199f 141.1
3.0 1.699¢ 2927 0.180d 127.7
35 1.248d 214.9 0.172¢d 122.0
4.0 1.161c 200.0 0.167¢ 118.6
4.5 0.927be 159.7 0.159bc 112.8
5.0 0.804b 138.4 0.149ab 105.9
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Figure 1  Effects of acid rain on POD activity in the germination of the seeds
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Figure 2 Effects of acid rain on contents of MDA in the germination of the seeds
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Table 2 The correlation coefficients between membrane lipid

peroxidation and the activity of POD under acidic rain stress

KB 3.0 3.5 4.0
JKFE 0.9736 0.9777 0.9845
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