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Abstract: Responses of sugar metabolism during germination of rice ( Q. sativa)> wheat ( T. aestivum) and rape ( B. chinensis var. oleifera)
seeds to simulated acid rain (pH 2.0, pH 2.5, pH 3.0, pH 3.5, pH 4.0, pH 4.5, pH 5.0) were investigated. The purpose was to clarify
the mechanism of acid rain affecting seed germination. The results show that the o-amylase activity, contents of soluble sugar and reducing
sugar of the rice> wheat and rape seeds decrease with increased stress level (pH 5.0 ~2.0), and are lower than CK. The response order of
three indexes to stress level of acid rain is that rice (pH 3.5 ~ 4.0/53.88% ~ 77.7%) is smaller than wheat (pH 3.5 ~ 4.5/58.60% ~
89.41% > and rape (pH 4.0 ~5.0/60.14% ~ 100% ) is the smallest. a-amylase activity, contents of soluble sugar and reducing sugar of
rice increase with prolonged stress time> but the three indexes of wheat and rape increase at first> and then decrease. In the same stress time
(3~7 d)> the three indexes of the three species for all treatment groups are lower than CK, and decrease with increased stress level. The
stress time when the maximum damage of a-amylase activity, contents of soluble sugar and reducing sugar appeared is that rice (7 d» 7 d> 7
d)> wheat (7d, 6 d> 5d)> rape (3d, 7ds> 5 d). Responses of three indexes to stress level and stress time of acid rain show that the
ability of sugar metabolism resisting acid rain is that rice is stronger than wheat and rape is the worst, and the difference in sugar metabolism of
3 species is one of the internal reasons why the germination indexes behave differently.
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Table 1  Effects of acid rain on a-amylase activitys the contents of soluble sugar and reducing sugar in seed germination

—_— e a-i%%‘ﬂi’é.x 1? HIRHE 'uJ‘%ﬁim? AHXHE 111?)9‘5 HHRHE
/mg* (g*min) ~! 1% /mg*g™! 1% /mg*g™! 1%
CK 3.41a 100.00 11.75a 100.00 13.24a 100.00
2.0 1.57¢ 46.12 2.62b 22.30 5.09b 38.45
2.5 2.74¢ 80.50 5.59¢ 47.58 5.32b 40.19
IKFE 3.0 3.02b 88.56 7.86d 66.86 7.27¢ 54.89
3.5 3.14b 92.08 11.08a 94.27 11.53d 87.08
4.0 3.36a 98.53 11.30a 96.14 12.64ad 95.48
4.5 3.6la 105.86 11.47a 97.61 12.80a 96.68
5.0 3.62a 106.16 11.68a 99.40 13.20a 99.68
CK 67.75a 100.00 21.60a 100.00 21.05a 100.00
2.0 28.04b 41.40 2.64b 12.22 2.23b 10.59
2.5 53.82¢ 79.45 5.42¢ 25.08 3.67¢ 17.45
N 3.0 58.81d 86.80 12.09d 55.97 17.95d 85.28
3.5 62.69d 92.53 19.04de 88.14 18.95¢ 90.02
4.0 66.27a 97.81 20.39ae 94.37 19.82f 94.14
4.5 67.77a 100.33 21.05ae 97.44 20.58af 97.78
5.0 70.80a 100.05 21.50af 99.51 20.99a 99.70
CK 2.47a 100.00 10.91a 100.00 10.98a 100.00
2.0 0.98b 39.68 0.00b 0.00 0.00b 0.00
2.5 1.67¢ 67.72 0.00b 0.00 0.00b 0.00
i 3.0 2.02d 81.81 4.31cd 39.48 4.00c 36.43
3.5 2.30e 93.12 4.77cd 43.73 7.51d 68.39
4.0 2.36ef 95.54 7.53ad 69.02 7.75e 70.56
4.5 2.40f 97.04 9.32a 85.46 8.75f 79.78
5.0 2.43g 98.54 10.49a 96.10 10.90a 99.24

DA B3 V-3 {H, RIS AR 5 RIS AN A A B ) 22 57 k3 MRS (p < 0.05)
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Effects of acid rain stress on the content of soluble sugar



802 7N 53

F} 2% 29 &

2.2.3 R BME I R 3 2R Fh - 0 00 JEUORE £ B
(1) 5% Wi

Wl 3 s, B 1R T il A B () S, ZK AR I SR 5
5 GA N TPRANY a1l o s Y A 1 S = | N 1
WEARK 1y 740.975 6+ 0.962 24 0.959 1+ 0.963 3;
s 40.9809. 0.9130. 0.9628+ 0.9860; riys A
0.7420~ 0.897 0~ 0.837 8- 0.847 5) . B i ] — &,
B 1 5 3G 0, 3 2R F 13 s Bl 1 B 3 R BRI E

12 25

P, HAR T cK. 3 A K A8 B - ik J5l Bl B A i 2
(11.74%~ 7.06%~ 3.32%~ 17.4%~ 19.6%) < /N3
(27.81%~ 35.3%~ 64.0%~ 38.05%~ 73.50%). i
AL JEUBE 7 5 AR (40.55% 20.86% -~ 18.62% -
23.83% 43.50% ) < /NF, AR G5 G i SR S5
FERIRLAT KIS, wl S5 J500 31 FE 1 28 R 4
S > /INFE FRBIE JrURH e 1. T R S R R A R >
INFE S KT

A KEE B /hE
107 o cx 20 |
g | —W pH4.0

—A— pH3.5 15 -

| —— pH3.0

B 5 /mg-g!
N

20

17 |

14

t/d

3 ERWMBMBXMIEREHED EHRM

Fig.3  Effects of acid rain stress on the content of reducing sugar
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