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Effect of Lanthanum on the Germination of Rice Seeds and POD Activity Under Acid Rain Stress

WU Yao—qi', PENG Ying', TANG Lu',QIU Lin' ,ZHOU Qing'?

(1.The Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China; 2.School of Environ—
ment and Civil Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: The effect of lanthanum on rice (Oryza. Sativa) seed germination under acid rain stress was investigated to reveal the mechanism of
seed germination and the way of alleviating the seed germination inhibition by acid rain. Rice seeds soaked with LaCl; solution (0.5, 1, 5, 10,

15, 20 and 30 mg- L") were placed in culture dishes with filter sheets to germinate in a culture container kept at constant temperature

of 30 °C, in which each treatment involved three dishes and each dish received 30 seeds, and the germination percentage, germination ener—
gy, germination index and vigor index were determined. After soaked with 1 mg-L", the germination indexes of rice seeds were the highest.

So, rice seeds after soaked with 1 mg+L™" LaCl; solution were exposed to simulated acid rain pH 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, pH6.5 as the
control group (CK) that was replaced everyday. Seed germination, activity of peroxidase and content of soluble protein were investigated. The
results showed that the rice seed germination was irreversibly inhibited by acid rain and La(Ill)+acid rain under severe acid rain stress (pH <

2.5), and germination percentage, germination energy, germination index, vigor index were all zero, some seeds were abnormally germinated,
both the POD activity and soluble protein content were obviously decreased, indicating that the protective effect of La(Ill) was not obvious. At
pH=3.0, the above indexes of seeds pretreated with La(Ill) were higher than those of acid rain group, strengthening the tolerance of seed ger—
mination to pH, suggesting that lanthanum could alleviate the damage of acid rain to rice seed germination.

Keywords: lanthanum; acid rain; rice seed; germination; POD
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L1 WG EEREE ) BRhAb, REALEE 3 1L,
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Table 1 Effect of Lacl; on seed germination

LaCly/mg-1" RZFAI % RZFH1% KEFRREU % T 1358 % POD/AA470-min™' - g FW

CK 97.333h 93.33¢ 39.46(100.00)cd 2.84(100.00)cd 17.32¢
0.5 100.00a 95.33b 42.02(106.51)ab 3.16(111.44)ab 21.36a

1 100.00a 96.67a 43.32(109.80)a 3.25(114.55)a 22.35a

5 99.33ab 95.33b 40.57(102.82)be 2.94(103.80)be 21.02a

10 97.67b 95.00b 40.28(102.08)be 2.68(94.41)d 19.60b

15 96.17h 94.00bc 40.29(102.11)be 2.26(79.54)e 19.60Db

20 92.50¢ 94.00bc 39.73(100.70)be 2.24(78.94)e 17.02¢

30 90.11¢ 90d 37.19(94.26)d 1.79(63.26)f 16.25¢

LE: PGS N A EL AN 8] 7R AN TR Ak BRI 22 7 B 5 SE T H(P<0.05); R Al

Note: Values in the table are relative values, different letters in the same column mean significant difference (P<0.05), the same below.
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different letters mean significant difference (P<0.05), the same below.
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Figurel Effect of Lacl; on germination percentage and

germination energy of rice seeds under acid rain stress
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Figure 2 Effect of Lacl; on germination index and vigor index

of rice seeds under acid rain stress
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Figure 3 Effect of Lacl; on abnormal germination percentage

of rice seeds under acid rain stress
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