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Fig. S1. Relative dry weight of four rice and barley genotypes at 7 days after CuO 

NPs treatment.

Fig. S2. Effects of CuO NPs on MDA content, SOD, POD and CAT activities in 
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Table S2. Microelement concentration in the roots and shoots of rice and barley under 

treatment conditions.



Figure S1. Relative dry weight of four rice and barley genotypes at 7 days after CuO 

NPs treatment. (a) Relative shoot and (b) root dry weight of Nipponbare, 9311, 

Golden Promise and XZ26 after 7 days of 0, 5, 10, 50, 100 and 200 mg/L CuO NPs 

treatment. Data are shown as mean ± SD of four biological replicates (n=4) and 

different small letters indicate significant difference at p < 0.05 by One-way ANOVA 

test.



Figure S2. Effects of CuO NPs on MDA content, SOD, POD and CAT activities in 

shoots of rice and barley after 7 days Cd treatment.  (a) Accumulation of 

malondialdehyde (MDA) and the (b) SOD, (c) POD, (d) CAT activities in shoots of 

four rice and barley genotypes after 7 days of 0 and 10 μM CdCl
2
 treatments (mean ± 

SD, n=3). Different small letters indicate significant difference at p < 0.05 by One-

way ANOVA test.



Figure S3. Relative expression level of Cd transporter genes in shoots of rice and 

barley after 4 days Cd exposure.  Relative expression level of (a-d) Nramp5, (e-h) 

HMA2, (i-l) IRT1 and (m-p) LCT1 in shoot of Nipponbare, 9311, Golden Promise and 

XZ26, respectively. Data are shown as mean ± SD of three biological replicates (n=3) 

and different letters indicate significant difference at p < 0.05 by One-way ANOVA 

test. +NP and -NP mean plants with and without CuO NPs pretreatment, respectively.



Figure S4. Relative expression level of ROS scavenging related genes in roots of rice 

and barley after 4 days Cd exposure. Relative expression level of APX, SOD and 

CAT in roots of Nipponbare (A-C), 9311 (D-F), Golden Promise (G-I) and XZ26 (J-

L), respectively. Data are shown as means ± SD of three biological replicates (n=3) 

and different letters indicate significant difference at p < 0.05 by One-way ANOVA 

test. +NP and -NP mean plants with and without CuO NPs pretreatment, respectively.



Table. S1 All primer sequences in the qRT-PCR experiments.



Table S2. Microelement concentration in the roots and shoots of rice and barley 
under treatments.

1
 Different letter indicate significant difference at p < 0.05 by One-way ANOVA test. 


