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Effects of cadmium stress on growth and physiological characteristics of Panax
ginseng
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Abstract: Objective To investigate the effects of cadmium (Cd) stress on the growth and physiological characteristics of Panax
ginseng (ginseng). Methods Two-year old ginseng was cultivated in barrels in phytotrone with different concentration of Cd (0, 0.3,
1.0, 2.0, and 4.0 mg/kg) soil for a whole growth period. In red fruit stage, the contents of biomass and SPAD, the activities of
anti-oxidant enzymes, and contents of malondialdehyde (MDA) were determined and analyzed. Results With Cd concentration
increasing, the relative growth rate of ginseng expressed a slowly decreasing trend, and showed negative linear correlations with Cd
stress level (P < 0.05); The SPAD value of ginseng showed a decline; But the activities of anti-oxidant enzymes of different parts of
ginseng and the contents of MDA decreased on different levels. The contents of MDA from leaves and roots showed linear correlations
with Cd stress level (P < 0.05). Contents of MDA in different positions of ginseng showed as: leaf > stem > root. Conclusion Ginseng
has an adaptability to the contaminated soil with Cd (< 1.0 mg/kg), and at this time ginseng can enhance the activity of anti-oxidant
enzyme and other physiological and biochemical responses to eliminate reactive oxygen species, maintain stability of the cell
membrane, alleviate the harm from the stress of Cd; Though with Cd (> 1 mg/kg), the contents of MDA could increase significantly,
and the oxidative damage of ginseng is very serious. The growth of plants is affected, resulting in a decline in ginseng biomass.
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1 CdBIASEMENTM (X +s,n=6)
Table 1 Effect of Cd stress on growth of ginseng (X *s, n=6)

Cd B/ (mgkg ) Wilg Wylg XA KR%
0.0 Ot 4D 1185 1210  2.11%£0.48a
0.3 1146  11.68  1.88%0.34ab
1.0 11.60  11.79  1.67%0.63 ab
2.0 10.85  11.00 14341039 b
4.0 1155  11.64 0.754+0.42 ¢

AFNGFEERR P<0.05, T
Different lowercase etters indicate significant difference P < 0.05,

same as below
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Fig. 1 Effect of Cd stress on SPAD value of ginseng leaves
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Fig. 2 Effect of Cd stress on SOD activity of ginseng
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Fig. 3 Effect of Cd stress on POD activity of ginseng
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SO 1.0 mg/kg I, AZ:25m POD Wi PERFEE T
B, B eI AU ZE R 23 1 LG PRI T 45.4%
F125.6%; S POD JEETE Cd b 2.0 mg/kg B4 2
063 U/(g'min)ik BUEEA, AN 1.5 £, ZJ54E
Cd & 4.0 mgkg MR POD G A 1 477
U/(g'min), =X 102%. E—4# T, NS
M. ZEANHf) SOD R LA > > 25,

233 CATIEMEASML  CAT HAT/Mi# Ho0, T EE,
BEUG R F RO B A g 10 IR 4 ATLLE
ANSARIEALR) CAT 3G HETE Cd ABE 5 A FIFR A
s In, SXHEARLE, MR CAT W w21, 75
4 mg/kg Ab BRI 5 2 f vy, LES FEBE I 116%.
NS ZEH CAT W PR Cd AT R0 B8 hn &
FeTtm G AR AR, 7E 2.0 mg/kg ik 2
B, J0f AT 1.88 fifo JUE 4> 208 N4 4 mg/kg I,
NZZE CAT iiHE 0 BT 1.76 fi5. A SR CAT
TEPERS S TR, ZE R ARIA B R (P>0.05).
ARG, CdAE0~1.0 mg/kg I, CAT i&HELAH-
S, 2R, MEAR; 4 Cd 75 2.0~4.0 mg/kg



* 664 ¢ %% Chinese Traditional and Herbal Drugs 38 47 % 25 4 3 201652 A

407
3s[
30[
23

20
15[

CAT 3% #E/(U-g "“min™")

101

0 I 0.3 I 1.0 I 2.0 I 4.0 I
Cd/(mgkg™)
4 Cd B3t A CAT JEMERIFZMN
Fig. 4 Effect of Cd stress on CAT activity of ginseng
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Fig. 5 Effect of Cd stress on content of MDA in ginseng
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