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Physiological Effects of Rare-earth Elements on the Seeds

Germination and Seedlings Growth of Illicium verum
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Abstract The rare-earth elements ( RE) with six concentration levels of O mg/L, 50 mg/L, 100
mg/L, 200 mg/L, 300 mg/L, 500 mg /L were used in seed germination of /llicium verum . RE of
100 mg /L. was the most significant in increasing to the growth of the roots and the buds and the
numbers of lateral roots and the vigor index of the seeds. RE of 200 mg /L was best significantly
raising the germination percentage and the germination index and the mean diumal germination
percentage and the germination value of the seeds. RE of 300 mg/L was best significantly raising
the peak value and the mean germination days of the seeds. RE of 100 mg /L was best significantly
raising the chlorophyll contents and net photosynthetic rate of the seedlings. RE of 200 mg /L. was
best significantly increasing the proline content of the seedlings. RE of 200 mg/L and 300 mg /L
raised the activity of peroxidase and 100 mg /L and 200 mg /L raised the activity of the catalase best
significantly. The RE of different concentration were raised the activity of superoxide dismutase.
RE of 200 mg/L and 300 mg /L significantly decreased the electric conduction rate when the leaves
were at low /high tem perature and dry condition.
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Table 1 Effect of RE on seed germination
RE RE Root Bud
concentration length leng th Number  Germination Ge@imtion Yigol‘ Peak Mean daily Germination M ean
of lateral  percentage  index index value  da value o
o e T8 i e
0 249 1.58 1. 30 47.9 51.0 207.6 2.58 1. 65 4.26 9.4
50 249 1.58 1. 32 50. 0 533 216.9 2.67 1.72 4. 59 9.4
100 3.06 2.16 1.79 536 65. 9 344.0 2.69 1. 85 5. 48 8.9
200 259 1.93 1. 73 58.9 733 331.3 3.00 203 6. 09 8.6
300 2.50 1.90 L. 69 52.9 63. 8 280.7 3.25 1. 82 5. 91 8.2
500 217 1.76 1. 51 49.6 571 224. 4 3.08 1. 71 5.26 8.8
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Table 2 Effect of RE on the chlorophyll content of seedlings

RE RE Chlorophyll content ( /- )
concentration a b
(mg /L) Chlorophylla  Chlorophyllb  Chlomphyll total
0 0. 60 0.21 0. 81
50 0.61 0.25 0. 86
100 0.75 0.26 L 01
200 0.74 0.25 0. 99
300 0.72 0.24 0. 96
500 0.71 0.24 0. 95
22.2
3 , RE
(F= 611 > Foo=
5. 06) 100 mg /L 20. 0. RE
RE / .
RE .
23 RE
4 ) , 100 mg VA bt
500 mg /L RE
(F= 375 > Faos= 3.11),
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200 mg /L
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Table 3  Effect of RE on the net photosynthetic rate and
photorespiatory rate of seedlings

22. .

RE  RE Net /

concentration  photosynthetic ~ Photorespiatory

rate (* 10,/ rate (*10,/ D h"‘“{“"jl{]’ia:"ry
o ) 2 2. rate e
(mg /1) dm? h) dm® h) photosynthetic rate
0 3018. 0 1001.0 0.33
50 3100. 7 1007. 1 0.32
100 3621. 9 1008. 9 0.28
200 3519. 6 1102.0 0.31
300 3570. 5 1110.0 0. 31
500 3600. 1 1008. 1 0.28
4 RE

Table 4 Effect of RE on the proline content of the seedling
leaves

RE RE RE RE )
concentration Proline concentration Proline
(mg /L) content (mg/L) content
0 31 200 38
50 31 300 35
100 33 500 35
* /
5 ) RE

F= 900 > Foo= 5.06,
F= 11.9" > Foou= 5. 06,
F= 128" > Foo= 5 06 , 200
mg /L 300 mg /L
36. % , 100mg/L 200 mg/L
24. 6 22 %% , 500 mg /L
33, 6.
5 RE

Table 5 Effect of RE on the activities of POD, CAT, SOD in
the seedling leaves

RE RE
concentration POD activity CAT activity SOD
(OD/mg (mol H2Q2/  activity (units/

(mg /L) pro- min) mg pro. min) mg pro-)

0 023 189.0 25.0

50 0. 24 201.1 27.0

100 0. 27 235.4 285

200 0. 29 235.1 311

300 0.29 227.5 323

500 0. 23 221.1 33. 4
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Table 6 Effect of RE on the el ectric conduction rate of the

seedling l eaves

RE RE Electric conduction rate ({2 /cm)
concentration o .
(mg /L) 0C 3p 0C 1n
0 786. 5 1001. 2
50 761. 1 989. 8
100 750. 9 919.9
200 666. 5 870. 6
300 688. 8 870. 0
500 688. 94 908. 9
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