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Effects of Heavy Metals on Seed Germination Characteristics of Peganum Harmala

Under Different Temperatures and Illuminations

XU Huirquan', WANG Li', FENG Yi-ming', HE Ming-zhu®
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Institute of Cold and Arid Regions, Chinese Academy of Sciences, Lanzhou, Gansu 730000, China)

Abstract: An orthogonal experiment was conducted to investigate the effects of different concentrations of
Ni*", Cu*", and Co*", as well as different temperatures and light combinations, on seed germination fea-
tures of Peganum harmala 1. and provide a basis for vegetation rehabilitation and ecological restoration in tail
mining area. Results showed that low concentration of Ni*", Cu®*", and Co*" mixture solution was helpful to
improve the Peganum harmala 1. germination potential, germination rate, and germination index and high
concentration of the mixture solution showed significant inhibition. Peganum harmala 1. seedling growth
was influenced by heavy metal ions concentration in the mixture solution in different extent, no matter the
concentration was high or low. However, inhibiting effect of low concentration was not significant. In the
treatment with 5 mg/L Ni**, 800 mg/L Cu*", 400 mg/L Co*", 25 ‘C temperature, and 12 h illumination,
Peganum harmala L seeds germinated fast and germination rate was relatively high. Compared with different
conditions, the optimum condition for Peganum harmala 1. seedling growth was found to be 100 mg/L Ni**,
100 mg/L Cu*", 50 mg/L Co*", 25 C temperature, and 12 h illumination.
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1
Ni/ Cu/ Co/ / /
(mg+L ") (mg+L ') (mg+L') h C
1 0 0 0 0 20
2 5 40 20 12 25
3 50 100 50 24 30
4 100 200 100 — 35
5 300 500 200 — —
6 400 800 300 — —
7 550 1 000 400
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(Y)=( / ) X100 % =2G,/D,
1.3.2 :G,—1 ;s D——
(%) =(4d / o
) X100% 1.3.4 SPSS 16. 0
1.3.3 R Microsoft Excel 2003 .
2
Nzt / Cu®t/ Co?t/ Ni*t / Cut/ Co*t/ /
(mg+L ") (mg+L'") (mg+L™") /h C (mg+L™") (mg+L™") (mg+L"H /hC
1 0 100 100 12 25 26 100 0 400 0 20
2 0 40 300 12 20 27 100 100 50 12 25
3 0 800 200 0 30 28 100 1 000 20 24 20
4 0 0 0 0 20 29 300 500 0 0 25
5 0 500 400 24 30 30 300 1 000 100 12 30
6 0 1 000 50 0 35 31 300 800 300 0 30
7 0 200 20 24 25 32 300 40 400 24 20
8 5 100 300 0 20 33 300 100 200 24 20
9 5 200 100 12 20 34 300 200 50 0 25
10 5 0 50 24 30 35 300 0 20 12 35
11 5 1 000 200 24 30 36 400 0 100 30
12 5 500 20 12 25 37 400 1 000 300 25
13 5 40 0 0 35 38 400 500 50 24 20
14 5 800 400 12 25 39 400 40 20 0 30
15 50 500 100 0 20 40 400 100 400 12 35
16 50 200 300 24 35 41 400 800 0 24 25
17 50 40 50 12 30 42 400 200 200 12 20
18 50 100 0 24 30 43 550 1 000 0 12 20
19 50 800 20 0 20 44 550 500 200 0 35
20 50 1 000 400 0 25 45 550 100 20 0 30
21 50 0 200 12 25 46 550 800 50 12 20
22 100 200 0 0 30 47 550 200 400 0 30
23 100 40 200 12 25 48 550 40 100 24 25
24 100 500 300 12 30 49 550 0 300 24 25
25 100 800 100 24 35
9 Cu?’ 800 mg/L, Co*™ 400 mg/L, 25
C, 12 h,
2.1 2.2
3 . 14(A2’B67C7’D2’E2) 1
~ A b 4(A19B19C19D19E1)9 9
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/% /% /% /%
1 20.67CDEFGHI 40, 67BCDE 5. 10CDE 26 39.33AB 52. 00AB 5. 88BCD
2 11.33DEFGHI 28. 00CDEF 2. 82EFGH 27 26.67BCDEF 38.67BCDEF 4. 43CDEFG
3 16. 00DEFGHI 28. 00CDEF 2. 99EFGH 28 5.33GHI 34, 67BCDEF 3. 16EFGH
4 32.00BCD 45. 33BCD 5. 10CDE 29 30.67BCD 39.33BCDEF 4. 62CDEF
5 28.67BCD 40. 00BCDE 4.59CDEF 30 22.00CDEFGH 26. 67DEF 3. 17EFGH
6  18.67CDEFGHI  22.00DEF 2. 14FGHI 31 18.67CDEFGHI  32.67BCDEF  3.43DEFGH
7 26.67BCDEF 38.00BCDEF 4. 22CDEFG 32 13.33DEFGHI 38.67BCDEF 3. 89CDEFG
8  30.00BCD 35.33BCDEF 4. 13CDEFG 33 18.67CDEFGHI  41.33BCDE 4. 31CDEFG
9 30.67BCD 40. 00BCDE 4.59CDEF 34 26.67BCDEF 29. 33CDEF 3. 60DEFGH
10 16.67CDEFGHI  28. 67CDEF 3. 21EFGH 35  24.67BCDEFG 36.00BCDEF 3. 97CDEFG
11 20.67CDEFGHI  24.67DEF 2. 94EFGH 36 7.33EFGHI 20. 00EF 1. 82GHI
12 29.33BCD 41. 33BCDE 6. 18BC 37 26.00BCDEF 34.00BCDEF 3. 95CDEFG
13 14. 67DEFGHI 18. 00EF 1. 74AGHI 38 12, 00DEFGHI 32.00BCDEF 3. 19EFGH
14 40.00A 52.67A 7.98A 39 18.67CDEFGHI  26.00DEF 2. 98EFGH
15 39.33AB 42. 00BCDE 5.12CDE 40 26.00BCDEF 32.67BCDEF  3.81CDEFGH
16 6.00FGHI 15. 33F 1. 19HI 41 37.33ABC 41. 33BCDE 5. 04CDE
17 15.33DEFGHI 24. 67DEF 2. 73EFGH 42 4.67GHI 22. 00DEF 2. 05FGHI
18 28.67BCD 38.67BCDEF 4. 37CDEFG 43 4.00HI 25. 33DEF 2. 16FGHI
19 26.67BCDEF 35.33BCDEF 3. 97CDEFG 44 23.33BCDEFGH  27.33CDEF 2. 67EFGH
20 26.00BCDEF 32.67BCDEF  3.79CDEFGH | 45  20.00CDEFGHI  31.33CDEF 3. 40DEFGH
21 30.67BCD 51. 33ABC 7.28AB 46 5.33GHI 42. 00BCDE 3. 55DEFGH
22 11.33DEFGHI 20. 67DEF 2. 29FGHI 47 18.67CDEFGHI  28.67CDEF 3. 11EFGH
23 21.33CDEFGH 28. 67CDEF 3. 33DEFGH 48 31.33BCD 40. 67BCDE 4. 68CDEF
24 12.00DEFGHI 19. 33EF 2. 20FGHI 49 28.00BCDE 29. 33CDEF 3. 63CDEFGH
25 0.671 2.00G 0. 151
(p=0.01),
25¢ Ni?" 100 mg/L,Cu*" 100 mg/
20} L,Co"" 50 mg/L., 25 C, 12 hC  2),
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