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Effects of different concentrations and sources of silver nanoparticles on growth and metal uptake by Sedum
plumbizincicola

WANG Zhao—yang'?, MA Ting-ting®, ZHOU Tong?, LI Zhu?*, WU Long—hua®’, ZHOU Shou-biao’, LUO Yong-ming?

(1.College of Environmental Science and Engineering, Anhui Normal University, Wuhu 241000, China; 2.Key Laboratory of Soil Environment
and Pollution Remediation, Institute of Soil Sciences, Chinese Academy of Sciences, Nanjing 210008, China; 3.Institute of Hanjiang, Hubei U-
niversity of Arts and Sciences, Xiangyang 441053, China )

Abstract ; The recent gradual increase in the use of silver nanoparticles( AgNPs ) has resulted in a rapid increase in the release of silver( Ag)
to the environment and has led to serious environmental risk. A glasshouse pot experiment was conducted in which treatments with and with—
out sewage sludge application were set up with addition of AgNPs at concentrations ranging from 0 to 10 mg-kg™. The effects of AgNP addi-
tion at different concentrations and from different sources to Sedum plumbizincicola on plant growth and Ag, cadmium(Cd), and zinc(Zn)
uptake from the soil were studied. The results indicate that: AgNPs treatment alone had no significant effect on the growth of S. plumbizinci—
cola at a concentration range of 0~10 mg +kg™, but the application of sewage sludge significantly inhibited the growth and bhiomass of S.

plumbizincicola plants( P<0.05); As the AgNPs concentration increased there was no significant change in Ag concentration in S. plumbizin—
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cicola shoots but the concentration in the roots increased markedly with a maximum concentration of 2.07 mg-kg™. The enrichment factor of

Ag in the roots(0.177~0.330) was significantly higher than that in the aboveground parts(0.001 01~0.004 02). Cadmium and Zn concen—

trations in the soil were not changed significantly after planting of S. plumbizincicola. The amounts of Cd and Zn taken up by potted plants

from the test soils were 2.62%~7.14% and 2.39%~7.65%, respectively. Irrespective of whether AgNPs were added directly or mixed with

sewage sludge they exerted no significant effect on the uptake of Cd or Zn by S. plumbizincicola.

Keywords: silver nanoparticles( AgNPs ); sewage sludge; Sedum plumbizincicola; cadmium; zinc
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Table 1 Selected physical-chemical properties of soils tested

H(H,0) HHLR 448 In 48 Cd 44 Ag BB B (RTS8 1%
p : Organic matter/g-kg™  Total Zn/mg-kg™ Total Cd/mg-kg™ Total Ag/mg-kg™ Fb7 Sand ik Silt Bk Clay
4.65 48.9 44.7 0.211 0.043 1 41.1 374 21.5
2 #kisREARMER
Table 2 Selected physical-chemical properties of sewage sludges tested
HOH0) A HL Organic 4A, Total 47 Total 440 Total 4ot In 41 Cd 2 Ag
P ? matter/g-kg™ nitrogen/g-kg™  phosphorus/g-kg™ potassium/g-kg”  Total Zn/mg-kg” Total Cd/mg-kg™” Total Ag/mg-kg™
6.23 419 46.8 11.0 14.4 640 0.801 1.20
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Table 3 Effects of different treatments on Sedum plumbizincicola shoot biomass increment(g-pot™, dry weight )

VSR 5 7 AgNPs 75/illH: Amount of AgNPs added to soil/mg-kg™
With or without sewage sludge application 0 1 4 7 10
A fini e 3.76+0.73a 3.25+0.78a 4.20+0.30a 3.59+0.68a 4.46+0.53a
i e 1.36+0.23b 1.23+0.93b 2.13+1.12b 1.20+1.11b 1.32+0.58b

T A — B ING T B R A A A TE 25122 57 (P<0.05 ).

Note : The same column of different lowercase letters indicate significant differences amount different treatments(P<0.05).
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Table 4 Effects of different treatments on heavy metal accumulation in Sedum plumbizincicola shoot

oy T3 TEIRHE 5 7 With or without AgNPs F Tt Amounts of AgNPs added to soil/mg-kg”
Concentration of heavy metals sewage sludge application 0 1 4 7 10
Ag/ng-kg! ENE] 6.48+2.29a 4.12+1.44a 6.37+1.88a 6.37+1.89a 7.49+1.23a
Jitt FH 5.99+2.73a 6.98+0.87b 6.99+0.86a 7.49+2.99a 5.99+1.49a
Cd/mg-kg™ E Nl 17.1£2.11b 14.741.12a 20.3+2.31b 20.1+4.91b 18.744.12a
it 13.6+2.01a 13.0+1.53a 11.9+1.41a 9.79+3.70a 12.9+3.10a
Zn/mg-kg™ ENE] 1922+146a 1701£228a 1655+185a 1920+237a 1772+176a
it FH 2230+358a 2592+497b 2437+217b 2014+425a 2223+441a

T [f] =3 Al —TE R A A/ING 5B 7R 45 AL PR TE B 1 22 57 (P<0.05)

Note: A column with the same elements of the different small letters indicate significant differences amount different treatments( P<0.05 ).
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Figure 1 Effect of AgNPs on heavy metal concentrations in Sedum

plumbizincicola root
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Figure 2 Heavy metal concentrations in soil of different treatments
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