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Table 1 Concentration of heavy metal
Number Treatments/ mg ° L Number Treatments/mg ° L Number Treatments/ mg ° L™
1 Cd++5 7 Pb++100 13 Cdt+ 10+ Pbt+ 500
2 Cdt+10 8 Pb++300 14 CK
3 Cd++20 9 Pb++500 15 Pbt+ 100+ Cd++5
4 Cd*++50 10 Cd++ 10+ Pb++ 50 16 Pbt+100+Cdt+10
5 Cdt+100 11 Cd*++ 10+ Pb++ 100 17 Pbt+100+Cd++20
6 Ph++50 12 Cd++ 10+ Pb++ 300 18 Pbt+100+Cd++50
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Table 2 Effects of Cd.Pb on germination and vigor index in cucumber
201 Yuyi201 Jiangsulufeng
‘Treatments
, L Germination Ge rmination Germination Germination
me L
& energy/ % rate / % Ge rmination index Vigor index energy/ % rate/ %% Germination index ~ Vigor index
CK 0 91. lla 98.89%a 9.5% 145.45a 92.22a 97.78a 9.54a 137.40a
Cdt+ 5 85. 56ab 95. 56ab 9. 13ab 78. 04b 81. 11b 93.33a 8.85h 82.93b
10 82.22h 92. 2dbe 8.91b 48. 65¢ 73.33b 88.89ab 8.31b 47.30c¢
20 63.33¢ 90. 00bc 8. 17¢ 36. 11d 24.44c 83.33b 6.31c 9.40d
50 8.89d 84.44c 6.38d 9.51e 7.78d 72.22¢ 4.87d 5. 50e
100 0. 00e 35.56d 2.40e 1. 27 0.00d 28.89d 1. 62 0.50f
cdtt
48.00 79.56 7.00 34.72 37.33 73.33 5.9 29.13
CdTT Average
PLtt 50 84. 45a 98.89a 9.30a 114.27b 82.22h 92.22ab 8.81b 104. 25b
100 82. 22a 93.33a 9.00a 83.91c 78. 89b 92.22ab 8.63b 87.58¢
300 81. 1la 93.33a 8.97a 45. 29d 46.67¢ 86.67b 7.37¢ 43. 78d
500 11.11b 73.33b 5.73b 23.07e 3.33d 76. 67c 4.39d 11.9%
PhT T
4. 72 89.72 8.25 66. 4 52.78 86.95 7.30 61.90
Pb™ " Average
0. 05 s . Note: Different letters represented significant difference at 0.05 level The same as below.
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Table 3 Effects of Cd. Pb and theirinteraction on root morphological parameters in cucumber
Treatment Total root kength/ an /an? Root volume / cnd® Average dianeter / mm
/mg ° L—1 201 201 201 201
CK 0 38.26a 33.18a 8. 10a 7.47a 0.137a 0.136a 0.68a 0.73b
cdtt 5 21.36h 26. 64b 4. 67b 6. 68a 0. 195 0.336a 0.80a 0. 80b
10 18.99h 12.75¢ 4. 28b 4.71b 0. 124b 0.139a 1.13a 1. 19ab
20 9. 46¢ 2.9d 4. 07b 1.92¢ 0.157a 0.09a 1.21a 1.57ab
50 1.02d 2.91d 0.92¢ 1.85¢ 0. 066h 0.115a 1.45a 2.28a
100 0. 68d 0.32d 0. 59 0.30d 0. 042b 0.022h 0.62a 0. 59b
Cd++
10. 30 9.12 2.91 3.09 0.12 0.14 1.4 1.29
Average
CK 0 38. 26a 33.18a 8.10a 7.47a 0. 137 0. 136b 0. 68b 0.73b
Pht+ 50 31.54b 32.00a 8.05a 7. Ma 0. 164a 0.183a 0.82b 0.81b
100 28.73b 30. 88a 7.93a 6.27b 0. 174a 0. 177ab 0. 88b 0. 85b
300 14.36¢ 17.87b 4. 59b 5.48b 0. 119 0. 143ab 1.02b 1.4b
500 8. 9%¢ 3. 62¢ 4. 28b 1.9¢ 0. 168a 0.088c 1.53a 1.42a
Pht++
20.90 21.09 6.21 5.20 0.16 0.15 1.06 1.03
Average
CK 0 38. 26a 33.18a 8.10a 7.47a 0. 137a 0. 136a 0.68¢ 0.73¢
Cd+Pb Cd 5+ Pb 50 18.61b 19.47b 6. 33b 6. 16b 0.132a 0. 158a 1. 06bc 1. 0lbe
Cd 5+ P 100 17.44b 15. 20b 6. 10b 5.62b 0. 174a 0. 166a 1.08be 1. 18ab
Cd 5+ Pb 300 15.38b 7. 53¢ 4. 98¢ 3.77c 0. 176a 0.152a 1. 15b 1.43ab
Cd 5+ Pb 500 6.45¢ 2.16d 3. 36d 1.21d 0. 141a 0.057b 1.67a 1.60a
Cd.5+ Pb
14.47 11.09 5.19 4. 19 0.16 0.13 1.24 1.31
Average
CK 0 38. 26a 33.18a 8.10a 7.47a 0. 137a 0. 136ab 0.68¢ 0.73¢
Ph-+Cd Pb 100+ Cd 5 17.44b 15.20b 4. 10b 5.62b 0. 144a 0. 166a 1.08bc 1. 18¢
Pb 100+ Cd 10 10.09¢ 6. 47¢ 3. 11c 3.24¢ 0. 125a 0. 133ab 1.32b 1.65b
Pb 100+ Cd 20 9. 80c 2. 84ed 3.36¢c 2.19d 0. 156a 0. 137ab 1. 68ab 2.29a
Pb 100+ Cd 50 7. Ve 2. 56¢d 0. 62d 1.78d 0. 058b 0. 114b 2.08a 2.52a
Pb 100+ Cd 100 6. 18¢ 0.00d 0. 35e 0. 00e 0.016h 0.000c 0.41¢ 0. 00d
Pb. 100 o
b- 100 ¢ 10. 11 5.41 2.31 2.57 0.10 0.11 1.31 1.53
Average
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Root Morphology in Cucumber

CHEN Ximrhong, YE Yuxiv PANG Run-jin

+ 2000.

Effects of Cd.Pb and their Interaction on Seed Germination and

(College of Tife Sciences and Engineeringg Huaiyin Institute of Technology, Huaian, Jiangsu 223003, China)

Abstract; Effects on seed germination and root morphology in cucumber w ere studied by treatments of Cd, Ph, Pb+Cd and

Cd+Pb. The results showed that the seed germination indices of cucumber decreased with increasing concentration of

Cd.Pb; The total root length.surface area of cucumber roots were also decreased with increasing concentration of Cd.

Pb; the average diameter of cucumber roots were increased with increasing concentration of Cd.Pb under the low consis-

tence, but were decreased obviously under the high consistence; The single effect of Cd on cucumber seed germination

and roots was obvious than that of Pb. The effect of their interaction on cucumber seed germination and roots was higher

than their own effect. Yuyi 201 cucumber was more tolerant to Cd and Pb than jiang shulufeng cucumber.

Key words: Cd; Pb; Interaction; Cucumber; Germinate; Root morphology
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