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Difference of Cadmium Absorption and Physiological Responses to Cadmium Stress in Two Different Solanum
Nigrum
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Abstract: The influence of different cadmium concentrations(0, 5, 25, 50, 100 wg-g™) on the biomass, Cd absorption, Cd transfer frequency,
Cd bioaccumulation coeffieient, activity of antioxidant enzymes(SOD, POD) and other physiological characteristics of two Solanum Nigrum
varieties were studied to compare the difference of cadmium enrichment by a pot experiment. The results showed that two Solanum Nigrum
varieties had obvious difference in Cd absorption. Compared with controls, the biomass of two varieties decreased significantly(P<0.05) when
Cd concentration =25 pg-g™, and within the two viarieties, the biomass reduction of S. nigrum L. var. flavovirens S. Z exceeded that of S.
photeinocarpum Nakamura. With the increasing Cd concentration, Cd absorption in root, stem and leaf of two varieties increased significantly
(P<0.05), but Cd absorption in root was higher than that in stem and leaf, and Cd concentration by S. photeinocarpum Nakamura was higher
than that by S. nigrum L. var. flavovirens S. Z. Only under 5 pg* g™ Cd stress were Cd transfer frequency and Cd bioaccmulation coeffieient of
two varieties higher than 1, besides, Cd transfer frequency and Cd biocaccmulation coeffieient in S. photeinocarpum Nakamura were greater
than in S. nigrum L. var. flavovirens S. Z.. With the increasing of Cd concentration , soluble protein, free Pro and activity of antioxidant en—
zymes(SOD, POD) were significantly increased under lower Cd concentration and decreased under higher Cd concentration. Compared with
controls, these physiological characteristics of S. photeinocarpum Nakamura displayed obvious rise and not obvious decline than that of S. ni—
grum L. var. flavovirens S. Z. In conclusion, two varieties were not the Cd hyperaccumulator and S. photeinocarpum Nakamura had a higher
tolerance to cadmium stresses.
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s ZE PR Cd & B 100 pgrg™, X—
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Table 1 Biomass of root, shoot and leaf of S. nigrum L. under different concentration Cd stress

A B g g ARy 2 I8 7 AT g R
Treatment #2 Root Z£ Shoot I} Leaf #R Root Z£ Shoot i} Leaf
CK 0.84+0.06a 3.29+0.09a 2.22+0.03a 0.76+0.02a 3.22+0.01a 2.40+0.04a
5 0.79+0.04a 3.20+0.02a 2.18+0.03a 0.70+0.05a 3.18+0.08a 2.42+0.04a
25 0.68+0.04b 2.89+0.01b 2.02+0.10a 0.67+0.06a 3.04+0.06b 2.38+0.01a
50 0.50+0.07¢ 2.71+0.03b 1.71+0.23b 0.56+0.06b 2.82+0.02¢ 2.10+0.02b
100 0.45+0.05¢ 2.21+0.03¢ 1.48+0.08¢ 0.53+0.05b 2.33+0.09d 1.89+0.04¢

I RFIAR/NE FRFRINERTE 0.05 K EXREE., TR,
R2 CAMETRER . ZE Hxt CdRKER CdEBEHER

Table 2 Difference of Cd accumunication and Cd transfer frequency in root, stem, leaf of Solanum nigrum L. under Cd stress

A F /g g AR g g DI FE g g
Treatment 18 Root 2£ Shoot I Leaf Cd #RBR 18 Root 2£ Shoot I Leaf Cd #BR
CK 0.53+0.07¢ ND ND — 0.4+0.48e ND ND —
5 63.32+6.94d 22.43+0.28d 42.17+0.70d 1.020 41.35+3.79d  46.85:0.48d  42.45+0.66d 2.160
25 257.30+£7.99¢ 44.37+0.57¢c  91.74+4.25¢ 0.529 292.83+3.89¢ 139.44+2.88¢ 117.99+2.80c 0.879
50 322.97+17.81b 63.82+3.85b 106.54+7.73b 0.527 343.93+7.68b 162.95+6.08b 134.52+5.73b 0.865
100 438.52+12.28a 93.60+2.31a 134.55+8.93a 0.520 467.35+12.97a 213.52+3.43a 157.05+2.49a 0.793
T :ND FMETA IR ; Cd A5 R=tl bkt B3 Cd St/ Cd &k,
x3 FEREHEHI Cd EERENER
Table 3 Differences of bioaeemulation coeffieient of Solanum Nigrum seedlings under cadmium stress
AL Ing-g! Y cd s/ a3k %S
Treatment mg Cd EfE/pg BERK Cd ERi/pg HERKN
CK 0 0.45 — 0.30 —
5 20 213.73 1.07 280.66 1.40
25 100 488.51 0.49 900.91 0.90
50 200 516.62 0.26 934.61 0.47
100 400 603.32 0.15 1 042.02 0.26

MR Cd BFE= Hitk Cd SEXEKRTE; W+ H ) Cd B 8= Cd FEx+ T E ; B4 ZE(Bioacemulation coefficient, BC)=#1{& N

Cd &8/+#Ed Cd &8,
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Figure 1 Effect of different concerntrations cadumium on soluble protein and free proline in two different Solanum Nigrum
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Figure 2 Effect of different concerntrations cadumium on POD and SOD in two different Solanum Nigrum
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