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Effects of Heavy Metal and Organic Compound Contamination on Physiological
Character and DNA Damage of Soybean Seedlings
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Abstract: The effects of sewage( Hg,Cu,Cd,benzene,xylene and phenol) irrigation on physiological character and DNA dam-

age of Glycine soja and Glycine max were evaluated by sand culture tests. The results showed that the contents of chlorophyll

and the extracts of DNA of soybean seedlings were significantly decreased than those of control. The hyperchromicity of DNA

and the contents of soluble protein,soluble sugar, proline and MDA were significantly increased. Compared with the other tested

materials, the Glycine soja‘ ZKDC’ had the smallest decline for chlorophyll content and DNA extracts amount, the largest rise

for soluble protein, soluble sugar and proline content,and the smallest rise for hyperchromicity of DNA and MDA content. In

summation, ‘ ZKDC’ has the best torlerance for sewage pollution.
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Table 1

Effects of heavy metal and organic compound contamination on

DNA extracts in the leave of soybean seedlings( pg- L ")

- KL Soyheans
Group 1 2 3 4 5 6 7 8 9 10
%} Control 0.19 0.29 0.26 0.22 0.29 0.25 0.24 0.24 0.18 0.38
kb Treatment 0.15 0.21 0.20 0.19 0.18 0.22 0.20 0.22 0.13 0.24
Il 36.00°° 34.92°* 23.52%*  9.24*  28.79**  6.84*  16.86  34.64  26.23°° 61.57°°

T RGP 0.05 FI0.01 KT, TR,

“and * " were significantly different at 0.05 and 0.01 probability level ,respectively,the same below.
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Table 2 Effects of heavy metal and organic compound contamination on

hyperchromicity of DNA in the leave of soybean seedlings( % )

. KB Soybeans
Group 1 2 3 4 5 6 7 8 9 10
56t Control 20.81  29.64  17.68  11.68  13.59  23.26  62.56  50.83  41.07 8.83
4 Treatment 30.20  60.03  26.03  20.02  39.78  83.54  119.45  70.56  63.61  56.34
I 28.61°* 53.98%% 33.74%* 53.18%° 86.88°*3616.6°* 1075.12°* 55.43*" 77.07°* 514.31""
2.2 EEERBIVYERTEAMNAESEHHE AHEE,1.2.5.6.7 SHPBHEN 2R (P <0.01),
Lt EL a0 3.10 SR 2ESF % (P <0.05),8.9 SR 22 55 A
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Table 3 Effects of heavy metal and organic compound contamination on

chlorophyll content in the leave of soybean seedlings(mg-g~"')

4151 KEAH} Soybeans
Group 1 2 3 4 5 6 7 8 9 10
it Control 1.16 1.69 2.06 1.40 1.98 1.65 1.55 2.15 0. 66 0.74
AbFH Treatment 0.65 1.40 1.92 1.24 1.48 1.13 1.21 1.96 0.74 0.62
Il 28.07** 12.53** 7.82* 3.56 10.71** 15.58** 12.16**  3.80 3.80 7.11°*

2.2.2 TEpHEEALSE WHERIAHMEELEK
A E A VWAL B KR G4 i vl i s S
Prim XTI, HOBG R R[], A PR 5 X0 R 2 AR
1.23.56.10 SR 22 E#E(P<0.01),4.9

SHEERBE(P<0.05),7.8 SHEELREAL
%o WHERH SRR AR, A B b TR
Tl EIEEEM AN 8<9<4<6<7<5<1<10<
2<3,

F4 EERERENYWESFEMNAZYETFHRAIBAEEASENRI
Table 4 Effects of heavy metal and organic compound contamination on

protein content in the leave of soybean seedlings(mg-g ')

i KELA#} Soybeans
Group 1 2 3 4 5 6 7 8 9 10
it Control 3.73 3.25 3.48 6.61 5.30 7.17 5.90 7.49 6.24 1.61
b Treatment 5.42 5.65 7.19 7.69 7.49 8.73 7.37 7.60 6.38 2. 64
Il 58.89"* 20.72** 40.23**  6.60*  44.00** 23.50** 4.1l 1.15 1.60"  62.00**
2.2.3 THEMHBEELSE BERS WM, EESEIA BEFEE(P<0.05),5.89 SEFAEE, 4
BL A5 5 WAk 3L %) R 2 40 i T s PR 5 o FREH 50 BRZAR LY , gl i i R rhoal i v

i T AL, IR AN TR A 2 SR BEZH AR 1,3
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Table 5 Effects of heavy metal and organic compound contamination on

TREFRM A 2<9<5<6<3<1<4<7<10<8,

sugar content in the leave of soybean seedlings(mg-g ')

20 5 K%} Soybeans
Group 1 2 3 4 5 6 7 8 9 10
Xt & Control

13.15 10.12 12.35

19.85 9.72 20.81 16.26 12.99 16.42 17.77
Kb B Treatment 15.14 10.76 13.79 22.88 10. 44 23.20 19.85 16. 66 17.54 22.56
It 6.25" 8.00" 10.39" " 9.50" 1.50 17.3** 6.50" 4.13 1.47 6.22"
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Table 6 Effects of heavy metal and organic compound contamination on

ZERL PRSI e MDA B O BT e
(1. 6% ) e /o X HE 410 Ak 35 20 rf 5 A B4 )11
MDA & 5 A KT, Ui B AR KT 48
FIA B 45 YL RE ) o TR R A R

MDA content in the leave of soybean seedlings( pmol-g ')

51 KIGH ¥ Soybeans
Group 1 2 3 4 5 6 7 8 9 10
% & Control 10. 82 17.85 15.2 19.71 18.92 23.66 17.2 13.12 33.12 34.12
b3 Treatment 13.26 23.44 17.63 21 22.87 24.44 20.72 13.33 33.84 35.05
Il 7.80*  10.33**  8.5* 2.60 5.77* 2.2 13.59** 1.59 3.78 2.46
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Table 7 Effects of heavy metal and organic compound contamination on

proline content in the leave of soybean seedlings( pg-g~ )

1

15 KEA#} Soybeans
Group 1 2 3 4 5 6 7 8 9 10
%f & Control 13.93 24.95 17.1 67.39 5.32 5.19 15.96 4.81 6.33 8.23
b3 Treatment 46.23 53.96 17.35 70.17 11.78 20.77 21.15 29.01 6.59 9.88
Il 13.61"*  6.60" 0.55 4.16 11.137*  26.84**  7.75% 34.3** 1.00 2.60
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