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Response of Vetiveria zizanioides to the stress of water—soluble components of heavy metals in contaminated
soil

SONG Qing—mei, CAI Xin—de, WU Ying—xin, WU Jia—hui, CHEN Xian—hin, WU Wen—cheng”

(South China Institute of Environmental Sciences, Ministry of Ecology and Environment, Guangzhou 510655, China)

Abstract: This study investigated the response of vetiver grass (Vetiveria zizanioides) to the stress of water—soluble components of heavy
metals in contaminated soil at a time scale. Seed germination and hydroponic experiments were conducted to simulate the effects of the wa-
ter—soluble components of Pb and Cu in contaminated soil on seed germination, seedling growth, and heavy metal accumulation of vetiver.
Results showed that the water—soluble components of Pb and Cu significantly reduced the root length, shoot height, fresh weight, and dry
weight of the vetiver seedlings. Among the affected growth indexes, the inhibitory effect was most significant on the root length, which was
as much as 43.6% shorter than in the control on the 60" day. The metal tolerance index (MTI) of the vetiver seedlings increased with the
growth time and reached 70.2% on the 60" day. Furthermore, Pb and Cu were significantly absorbed and enriched by the vetiver seedlings;
they were mainly accumulated in the roots, with a translocation factor (TF) as low as 0.02 and 0.10 for Pb and Cu, respectively. The maxi-
mum accumulations of Pb and Cu in the roots were 763 mg kg™ and 235 mg-kg™', respectively, indicating that vetiver tends to accumulate
metals in its roots instead of its shoots. Thus, it was determined that the tolerance of vetiver seedlings to water—soluble components of heavy
metals increases with the growth time, suggesting their great potential for metal phytostabilization.
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Table 1 The concentration of heavy metals in soils and their

aqueous extracts

5 H Ttems Pb Cu Cd

IR I8 1 HE Test soil/ mg-kg™! 5559 11505 1.5
I A L3S 544 Background value of 22.5 12 0.026
Guangdong Province/mg kg™
DB 44/T 1415—2014 Ji {1 A G - 300 300 10
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of residential land / mg kg™
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Concentration of aqueous extract from test
soil/mg- 1!
R K BT AR >0.10  >1.50  >0.01

Standard for groundwater quality/mg- L'
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Figure 1 Effects of water—soluble components of heavy metals in contaminated soil on the seed germination speed and germination

percentages of vetiver

(95]
(3]

j A MK Root length

ek
EE
3 ok
:
15 30 45 60

H 5] Time/d

AR Root length/cm
— )
(o)} ~

<]
T T T

(=]

—_
W

[ c. i Ji it Fresh weight

(=]
T

fif JiT it Fresh weight/g
W

| . [l

15 30 45 60
Hsf 1] Time/d

cK

80 L
i B. # Shoot height
£
< 60+ e
= | *
£
3 40+
7 i sk
T 20
'
0
15 30 45 60
B 7] Time/d
1.0 o
D. T f Dry weight .

o0

= *
.20

o

= 0.5+

o

a

E ol e

15 30 45 60

At 1] Time/d
OT™

#P<0.05, #*P<0.01: 27815 [F 0 BE L AR BL , A PR AL R ) o 38 ol b S 2 22 %0 R[]

Asterisk and double asterisk indicate the treatment is significantly different with the control at P<0.05 and P<0.01 levels,respectively. The same below

2 KBTESRASMEREDEHRK HESMEMENFI

Figure 2 Effects of water—soluble components of heavy metals on root length, shoot height and biomass of vetiver seedlings
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Figure 3 The MTI of vetiver seedlings under the stress of

water—soluble components of heavy metals
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Figure 4 Pb and Cu concentration in root and aerial part of vetiver seedlings
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