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Effects of Selenium Supplement on Germination, Sprout Growth and Selenium

Uptake in Four Vegetables

Yong Hwa Cheong, Myung Ja Han, Sun Jin Sung, Dong-Cheol Seo”, Jong-Gu Kang”, Bo-Kyoon Sohn, Jong Soo
Heo”, and Ju Sik Cho (Department of Bio-Environmental Science, Sunchon National University, Suncheon
540-742, Korea; "Department of Oceanography and Coastal Sciences, Louisiana State University, Baton Rouge,
Louisiana, 70803, USA, 2)Dep’c. of Horticulture, Sunchon National University, Suncheon 540-742, IDivision of
Applied Life Science, Gyeongsang National University, Jinju 660-701, Korea)

ABSTRACT: This study was carried out to investigate the effect of selenium treatment on the growth of
vegetables sprout. Four vegetables, such as cabbage, lettuce, pak-choi and leaf mustard were examined
under various selenium treatments (0, 1, 5, 10, 25, 50, 100 mg L"). Seed germinations in cabbage, pak-choi
and leaf mustard were significantly inhibited at high concentration of selenium treatment. However, seed
germination in lettuce was not much inhibited. Growth characteristics, such as soot length, root length, fresh
weight and chlorophyll contents, were not much decreased at 1 mg L~ of selenium and then significantly
inhibited with the increase of selenium concentration at above 5 mg L" in all four vegetables. The selenium
content increased linearly with the increase of selenium concentration. At the range of 1 to 25 mg L™ of
selenium treatment, selenium contents in vegetables were 0.11 to 1.15 of cabbage, 0.16 to 0.61 of lettuce,
0.13 to 1.31 of pak-choi and 0.14 to 1.13 mg g'ldw of leaf mustard, respectively. These results showed that
treatment of selenium with the range of 1 to 5 mg L" could be used to produce the selenium enriched
vegetable sprouts.
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Fig. 1. Effects of selenium concentration on seed germination of 4 vegetables. (A) Cabbage, (B) Lettuce, (C) Pak-choi,
(D) Leaf mustard. Error bars are presented as +/-SD from three independent experiments.
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Fig. 2. Comparison of the sprout growth of 4 vegetables as affected by selenium concentration. (A) Cabbage, (B) Lettuce,
(O) Pak-choi, (D) Leaf mustard. Pictures were taken photographs at 6 days after treatment.
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Table 1. Growth characteristics of Chinese cabbage sprout as affected by selenium treatments with various concentrations

Treatments Chinese cabbage

Se conc. Shoot length Root length Fresh weight Chl (a+b) content

(mg L™ (cm) (cm) (g/20 plants) («8/g FW)
0 121 + 0.21” 3.73 + 0.28 1.13 + 0.21 4055 + 22.1
1 1.27 + 0.25 3.72 + 0.25 1.11 + 0.18 3834 + 234
5 1.32 + 0.19 1.53 + 0.31 091 = 0.15 3127 £ 19.3
10 1.33 + 0.22 0.55 + 0.21 0.76 + 0.17 120.6 + 15.7
25 1.26 + 0.17 046 + 0.19 0.62 + 0.13 629 + 12.7
50 1.03 + 0.15 0.23 + 0.11 049 + 0.11 50.1 + 14.5
100 0.51 + 0.11 0.12 + 0.09 0.24 + 0.09 425 + 114

“Data are means+ SE and each value was determined in three independent replicates (n=60).

Table 2. Growth characteristics of lettuce sprout as affected by selenium treatments with various concentrations

Treatments Lettuce

Se conc. Shoot length Root length Fresh weight Chl (a+b) content

(mg LY (cm) (cm) (g/20 plants) (ug/g FW)
0 1.52 + 0.28° 2.05 + 0.24 093 + 0.28 225.6 + 22.5
1 145 + 0.25 1.72 + 0.17 0.81 + 0.21 227.8 + 219
5 1.02 + 0.22 053 = 0.21 0.62 + 0.18 2214 + 22.8
10 0.83 = 0.21 045 + 0.16 0.51 + 0.17 192.1 + 17.7
25 0.54 + 0.14 0.36 + 0.19 0.36 + 0.15 1389 + 134
50 0.53 + 0.15 022 + 0.15 0.21 + 0.11 743 + 15.1
100 041 + 0.12 0.13 = 0.11 0.11 + 0.11 647 + 144

"Data are means+ SE and each value was determined in three independent replicates (n=60).
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Table 3. Growth characteristics of pak-choi sprout as affected by selenium treatments with various concentrations

Treatments Pak-choi

Se conc. Shoot length Root length Fresh weight Chl (a+b) content

(mg LY (cm) (cm) (g/20 plants) («8/g FW)
0 1.94 + 0.23" 3.53 + 0.23 0.81 = 0.22 292.6 + 28.2
1 1.85 + 0.18 272 + 0.21 0.83 + 0.21 272.6 + 244
5 1.76 + 0.21 1.03 + 0.21 0.72 = 0.16 2299 + 239
10 1.66 + 0.19 0.54 + 0.19 0.59 = 0.16 112.6 + 21.5
25 1.23 + 0.15 043 + 0.17 043 + 0.14 451 + 15.7
50 0.63 + 0.13 0.31 = 0.12 0.33 £ 0.11 29.2 + 179
100 0.52 + 0.13 0.22 + 0.09 0.29 + 0.12 17.7 + 134

“Data are means+ SE and each value was determined in three independent replicates (n=60).

Table 4. Growth characteristics of leaf mustard sprout as affected by selenium treatments with various concentrations

Treatments Leaf mustard

Se conc. Shoot length Root length Fresh weight Chl (a+b) content

(mg LY (cm) (cm) (g/20 plants) (ug/g FW)
0 1.83 + 0.25" 1.75 + 0.24 0.51 = 0.22 390.2 + 255
1 1.85 + 0.27 1.53 + 0.21 0.45 = 0.19 397.8 + 23.2
5 1.63 + 0.23 1.35 = 0.18 033 = 0.12 2847 + 24.1
10 1.35 = 0.19 093 = 0.16 025 = 0.13 89.3 = 14.5
25 054 = 0.17 0.44 = 0.15 0.17 + 0.15 321 + 163
50 0.45 + 0.15 031 += 0.15 0.11 + 0.12 20.8 + 13.8
100 021 = 0.11 024 + 0.13 0.11 + 0.13 21.7 = 151

"Data are means+ SE and each value was determined in three independent replicates (n=60).
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Table 5. Selenium contents in chinese cabbage, lettuce, pak-choi and leaf mustard as affected by selenium treatments

with various concentrations.

Se conc. Se contents (mg g' DW)

(mg LY Chinese cabbage Lettuce Pak-choi Leaf mustard
0 0.01 = 0.017 0.02 = 0.01 0.02 = 0.01 0.02 = 0.01
1 0.09 + 0.03 0.16 = 0.02 0.13 = 0.02 0.14 + 0.02
5 0.34 = 0.09 0.29 + 0.05 043 + 0.05 0.44 + 0.05
10 0.58 + 0.07 0.36 + 0.05 0.74 = 0.04 0.77 = 0.04
25 1.15 = 0.08 0.61 + 0.03 1.31 = 0.08 1.13 = 0.09

“Data are means+ SE and each value was determined in three independent replicates (n=60).
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