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Effects of Selenium Valence States and Concentration on Germination and Root Growth of Six Crop Species
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Abstract ; Effects of selenium on seeds germination and root growth were studied by culture experiment with 6 species under different Se va—
lence states(Se®* and Se*") and concentrations(0~100 mgSe+L™"). The results showed that the significant inhibition effect can be found at
high Se concentration, germination resistance to Se for the crop species sequence was:barley and broccoli>wheat>radish and medic>parsley.
Results of root and shoot length showed that the seed growth of broccoli and wheat was improved below 1 mgSe + L™ while parsley was inhibit—
ed. The inhibition effects on root growth were found when Se concentration was higher than 2 mgSe - L for broccoli, medic and parsley, and
higher than 4 mgSe + L for wheat, barley and radish. The inhibiting Se concentrations for shoot growth were found higher than that for root
growth, at the same time. Selenate showed more obvious improvement effect on broccoli growth than selenite at low concentration. Wheat and
medic had higher resistance to Se with selenate than with selenite at high Se concentration, while other species did not show significant dif—
ference. The species sequence of root growth resistance to Se was: wheat and barley (gramineous ) was the best, followed by broccoli and
radish(cruciferous ), and then was medic(leguminous ), parsley(umbelliferous ) was the worst.
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Table 1 Effects of Se valence states and concentrations on germination rate of different crop species

sl /N R TERRSE B b HiE B
mg Se-L™ Se* Se Se* Se Se* Se Se* Se Se* Se Se* Se

Control 90.0cA 90.0aA  70.0abA  70.0aA  83.3abA  83.3aA  933abA  93.3abA  100.0aA 100.0aA  96.7aA 96.7aA
0.5 90.0cA 90.0aA  70.0abA  60.0aA  80.0abA  83.3aA 100.0aA  100.0aA  100.0aA  100.0aA  96.7aA  80.0abB
1 97.5abA  90.0aA  66.7abA  70.0aA  76.7bcA  83.3aA 100.0aA  100.0aA  100.0aA  100.0aA  96.7aA 90.0aA
92.5bcA  92.5aA 86.7aA 70.0aA  83.3abA  96.7aA 100.0aA  100.0aA  100.0aA  100.0aA  90.0aA  76.7abA
4 100.0aA  92.5aA  66.7abA  63.3aA 93.3aA 933aA  100.0aA  100.0aA  100.0aA  100.0aA  86.7abA  80.0abA
10 87.5¢A 95.0aA  76.7abA  66.7aA  76.7bcA  83.3aA  100.0aA  100.0aA  100.0aA  100.0aA  66.7bcA  76.7abA
20 87.5¢A 92.5aA 53.3cA 80.0aA 93.3aA 83.3aA  100.0aA  100.0aA  100.0aA  100.0aA  70.0bcA  56.7bA
50 90.0cA 87.5aA 50.0cA 70.0aA 63.3¢B 83.3aA 80.0cA 70.0cA 76.7bB 90.0bA  533cdA  30.0cB
100 52.5dB 70.0bA 60.0cA 60.0aA 60.0cA 60.0bA 36.7dA 40.0dA 13.3cA 30.0cA 36.7dA 23.3cA

I F—FIAR/NE FRAARUR B A 2 57 B 3 (P<0.05) s MIFEPIRIT AR KR E FRARMNSE 27 B (P<0.05), TR,
Note: Different small letters within the same column show significant difference(P<0.05) between germination rates of the same crop at different Se con—
centrations, while the capital letters show the difference between germination rates of the same crop species at same Se concentrations but different valence

states. The same below.
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Table 2 Effects of Se valence states and concentrations on germination index of different crop species

by INEE K#E TERRSE B b B BRF
mg Se-L Se* Sef* Se* Sef* Se* Sef* Se* Sef* Se* Sef* Se* Sef*

Control 8.0bA 8.0aA  6.6abcdA  6.6abA 5.4deA 5.4bA 9.0aA 9.0aA 8.7cA 8.7bA 3.8abA 3.8abA
0.5 8.4abA 8.9aA 7.0abcA  5.6abA  6.lcdeA 7.5aA 9.5aA 9.8aA 9.0bcA 9.0aA 4.1a A 2.1d B

1 9.5aA 8.4aA 6.3bcdA  6.6abA  6.8bcdeA  7.7aA 9.8aA 9.7aA 8.8bcA 9.1aA 2.9abcA 4.3aA
8.5abA 8.1aA 8.7aA 6.8abA  7.2abecdA  7.4aA 10.0aA 9.8aA 9.2bcA 9.0aA 3.0abcA  3.1bcdA

8.8abA 8.2aA 6.7abcA  6.1abA 8.8aA 7.4aA 9.6aA 9.4aA 8.7cA 9.2aA 2.8bcA 3.1bcA
10 8.2abA 8.7aA 7.3abA 6.2abA  7.3abcA  6.4abA 9.7aA 9.7aA 9.5abA 9.7aA 22¢dA  3.1bedA

20 7.8bA 8.6aA 4.9¢cdA 7.6aA 8.1abA 6.9abA 9.7aA 9.8aA 10.0aA 9.8aA 2.1cdA 2.3cdA

50 8.2bA 7.9aA 4.5dB 7.0aA 5.0eA 6.8abA 5.9bA 5.2bA 5.3dB 7.4cA 1.3dA 0.7¢B

100 4.3cA 6.2bA 4.9cdA 4.5bA 5.1eA 3.8bA 1.8¢cA 2.3cA 0.9eA 1.6dA 1.1dA 0.6eB
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Different small letters within the same valence state showed significant difference(P<0.05) between concentrations , while different capital letters with—

in the same concentration showed significant difference (P<0.05) between valence states. The same below.
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Figure 1 Effects of different Se valence states and concentrations on root length of six crop species
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Figure 2 Effects of different Se valence states and concentrations on shoot length of six crop species
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