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Poison effect of Pb and Cd stress on cucumber seeds
during the course of germination
LIN Mei, WANG Xiang-ping

(Test Centre, Fujian Agricultural and Forestry University, Fuzhou 350002, China)

Abstract “Number four jinyan” seeds were chosen to study the poison effect of 0.5, 1.5, 2.5, 4.0 mmol/L Pb(NOs), and
0.5, 1.0, 1.5, 2.0 mmol/L CdCl, on cucumber seeds during the course of germination. The results showed compared to the
CK, the inhibition on growth of radicle and germ significantly increased with increasing concentration of Pb and Cd. The
growth of the radicle was more significantly inhibited by Pb and Cd stress. After seven days of stress, the average length,
fresh weight of seedling and the chlorophyll content of cotyledons obviously decreased with the increase of the
concentration of Pb and Cd. The result observed through transmission electron microscope showed ultrastructural
changes of root tip cells of seedling were unusually apparent after four days of stress, which were characterized by cell
gap increasing, chromatin spilling, reducing and eventually disappearing of the mitochondria and crest. Inside the cells,
the membrane structure of each organelle was severely damaged until disintegrated and disappeared. The cell wall was
partly fractured and the cell structure was collapsed. The poisoning effect caused by Cd was more serious than that
caused by Pb under the same experimental conditions.
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Table1 The growth condition of radicle and germ of cucumber seeds treated with Pb and Cd
/ /em /em
(mmolL™) 1d 2d 3d 4d 5d 6d 7d 1d 2d 3d 4d 5d 6d 7d
Pb(NO3), 05 02 10 20 35 48 70 90 O 0 18 38 57 88 120
15 02 07 15 24 26 30 32 0 0 14 28 45 70 80
25 0.3 0.6 1.0 15 1.6 1.6 1.6 0 0 0.7 1.8 35 5.0 5.7
4.0 0.1 0.4 0.5 0.7 0.7 0.7 0.7 0 0 0.5 0.8 2.0 3.2 35
CdCl, 0.5 0.2 0.9 15 2.0 2.2 3.0 35 0 0 1.3 2.6 3.2 4.0 5.0
1.0 0.2 0.4 0.5 0.5 0.5 0.5 0.5 0 0 0.6 1.0 1.3 2.0 25
15 02 03 03 03 03 03 03 0O 0 06 08 10 14 15
2.0 02 03 03 03 03 03 03 0O 0 04 07 09 10 10
CK 03 18 30 60 80 110 130 © 0 20 45 75 100 140
F2 PoAICdAIET7 d FHERYBEKEREE

2.2 Pb # Cd AbIEX R4 K R EF =AY 200

7d Pb Cd
( 2
Pb Cd
Pb(NO3),
0.5 1.0 1.5 mmol/L CdCl,
0.5
mmol/L CdCl, 1.0 1.5 2.0mmol/L CdCl,

3

Table 2 The average length and fresh weight of cucumber seedling after
stressed by different Pb and Cd concentration seven days

/(mmol-L™?) /em /g
Pb(NO5); 05 22.53bB 0.297 bB
15 12.33cC 0.262 cC
25 7.90 eD 0.189eD
4.0 433 fE 0.124 fE
CdCl, 0.5 8.60 dD 0.230dC
1.0 3.27 gF 0.108 fgE
15 1.83hG 0.103 fgE
2.0 1.33hG 0.087 gE
CK 29.63 aA 0.353 aA
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1.0 1.5 2.0 mmol/L CdCl, b
Pb(NO3), a
05 15 25 b a
mmol/L Pb(NOs), Pb
cd cd Pb a b 05
mmol/L Pb(NO3),

2.5 mmol/L Pb(NOs3), 0.5 mmol/L
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Table 3 The chlorophyll content of cotyledons of cucumber seedling after stressed

by different Pb and concentration seven days ma/kg
/(mmol-L™) a b
Pb(NO3), 0.5 533.02 bB 144.33 bB 677.35 bAB
15 502.31 cC 162.07 aA 664.38 bB
25 470.01 dD 104.72 eD 574.73 cC
4.0 344.24 eE 99.58 fDE 443.82 dD
CdCl, 0.5 451.54 dD 112.25dC 563.79 cC
1.0 302.69 fF 76.33 hF 379.02 eE
15 268.20 gG 94.14 gE 362.34 eE
2.0 118.64 hH 57.02iG 175.66 fF
CK 566.39 aA 138.02 cB 704.41 aA
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Fig.1 The normal ultrastructure of root tip cells of cucumber seedling treated with CK
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Fig. 2 The ultrastructure of root tip cells of cucumber seedling treated with different Pb concentration
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Fig. 3 The ultrastructure of root tip cells of cucumber seedling treated with different Cd concentration
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