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Influences of Cadmium on the Growth and Micro—elements Contents of Oilseed Rape Seedlings
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Abstract:In order to elucidate the mechanisms of cadmium( Cd) stress on plant growth, a hydroponic experiment was conducted to investi—
gate the influences of Cd on the growth, physiological properties and micro—elements contents of oilseed rape (Brassica napus L. cv. Zhong—
shuang 9 )seedlings. Present study included 0, 0.1, 0.2, 0.5 and 1.0 mg-L™ Cd treatments (CK, C1, C2, C3 and C4, respectively )with four
replicates. Results showed that, compared with CK, both roots and shoots dry weights of oilseed rape seedlings were significantly decreased
with Cd concentrations increasing in hydroponic solution. The photosynthetic pigments contents, compared with CK, were also significantly
decreased with Cd concentration increasing. Except the Cu concentrations in roots, the concentrations of micro—elements in both roots and
shoots of plants were significantly decreased by Cd addition in hydroponic solution, compared with CK. While, the antioxidant enzymes(SOD,
POD and CAT )activities were increased at the lower Cd concentrations and then decreased at the higher Cd concentrations in hydroponic so—
lution. These results indicated that, exogenous Cd stress significantly decreased the growth of oilseed rape seedlings through inducing the
photosynthetic pigments degradation, nutrient elements metabolism disturbance and oxidative stress on plants. Meanwhile, the Cd concentra—
tions and accumulations in the shoots of oilseed rape seedlings were significantly lower than those of plant roots, which indicated that Zhong—
shuang 9 might be a lower capacity cultivar for Cd uptake.
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Figure 1 Dry weights of winter oilseed rape seedlings
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Figure 2 Cadmium concentrations(a) and accumulations(b) in

winter oilseed rape seedlings
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Table 1 Photosynthetic pigments contents(+ SE) of

winter oilseed rape seedlings

F64 8K & & Photosynthetic Pigments content(mg-g™ FW)

Lt HEEa WEEL WRRBE KO LR
Chla Chlb Chla + Chlb  Carotenoid

CK 0.81+0.02 A 0.36+0.01 a 1.17+0.03 A 0.17+0.01 A
Cl1 0.66:0.07B  0.28+0.01 b  0.94+0.08 B  0.13+0.01 B
Cc2 0.43+0.02 C 0.22+0.02b 0.65+0.03 C  0.08+0.01 C
C3 0.44+0.02 C  0.28+0.03 b 0.72+0.02 C  0.13:0.01 B
C4 0.51+0.04 C 0.28+0.03b 0.79+0.02 C 0.12+0.01 B

E: F—F AR ERAL I ] 22 57 . 2 M (Duncan 1%, K
BFRREE P<0.01,/NE FHEF P<0.05);SE, Chla,Chlb F1 FW 2351
FORPRUEIR (n=4) 4R FK a MK b FIBEE

Note:In a column, means with different letter denoted statistically dif—
ference between treatment groups according to Duncan’s test( capital letter for
P<0.01 and lowercase letter for P<0.05,respectively). SE,Chla and Chlb
denoted standard error(n=4) , chlorophyll a and chlorophyll b, respectively.
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Note: Error bar represent standard error (n=4). Different letter denoted statistically difference between treatment groups according to Duncan’s test

(capital letter for P<0.01 and lowercase letter for P<0.05, respectively ).
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Figure 3 Fe,Mn,Zn and Cu concentrations in winter oilseed rape seedlings roots(a) and shoots(b)
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Figure 4 Antioxidantive enzymes activity of plant roots(a) and leaves(b)
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