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Abstract: Nickel pollution ranks the second in soil heavy metal pollution in China, but there are few reports
on the research and application of native plants in the management of soil heavy metal Ni. A 3-month-long
study was conducted on the tolerance and accumulation ability of 11 species of common perennial ground
cover plants occurring in Beijing to Ni stress.,i. e. , Potentilla reptans var. sericophylla ,P. reptans,Carex
breviculmis ,C. giraldiana s Nepeta cataria s Iris domestica » 1. lactea var. chinensis ,Ophiopogon japoni-
cus s Hemerocallis hybrida s H. fulva ‘Golden Doll’ ,and Hosta plantaginea. Seedlings tested were culti-
vated in the soils with the Ni concentrations of 26. 99 (original content of Ni in the soil, control),539. 78
(T1),1 028.83 (T2) and 1 545. 58 mg *» kg ' (T3),respectively. No Ni-hyperaccumulation plant species
was found in this study,however,almost all the plant species in the treatment groups had Ni translocation
factors greater than 1, demonstrating their strong Ni transport capacities. Among the 11 species tested,

C. breviculmis s H. hybrida ,O. japonicus , 1. domestica and I. lactea var. chinensis exhibited strong Ni tol-
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erance capability,while P. reptans, H. plantaginea  H. fulva ‘Golden Doll’ and C. giraldiana showed

weak Ni tolerance capability. In terms of Ni accumulation, P. reptans and C. breviculmis had strong Ni en-

richment capacity at T1 and T2 concentrations. When the Ni concentration in soil reached the level of T3,

I. lactea var. chinensis and O. japonicus showed relatively strong Ni accumulation ability. However,

P.reptans var. sericophylla and N. cataria had no tolerance or accumulation to Ni stress under the experi-

mental conditions. It was concluded that C. breviculmis, I. lactea var. chinensis and O. japonicus had

strong Ni tolerance and accumulation capabilities, these plant species could be used as ideal groundcovers to

purify the Ni pollution of greenland in Beijing.

Key words: heavy metal stress; perennial ground cover plant; nickle; tolerance; accumulation; transloca-
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Table 1  The change of shoot and root dry weight at different Ni concentration treatments (gD
£ Ab R A Ay TR A5 A HL R R4 MR 4T
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CK T1 T2 T3 CK T1 T2 T3
1 HEMEZERK 3.1940.43 — — — 2.56+0.48 — — —
2 WREERR 4.1340.42a  2.5740.21b  0.9940.04c  —  2.14%+0.22A 1.77+0.37A 0.58+0.06B —
3 L 12.5742.07a 7.8840.55b  4.9620.99b 4.354+0.95A  1.81+0.13B 1.2240.07B
4 B I B 5.9740.53 3.8640. 66 0.8640.06 0.59
5 IR IF 12.9441. 43 — — — 3.35+1.17 — — —
6  HF 7.4240.54a  5.1340.29b  2.324+0.24c 0.67d 14.61+0.71A 15.224+0.82A 7.99+0.74B 2.64C
7 i 5.284+0.06a 5.2340.68a 5.14+0.18a 4.1b 2.84+0.49A 2.474+0.67A 2.1440.31A 2.02A
8§ HEX 12.584-0.11a 12.5343.07a 6.9941.16b 1.32c 6.6820.89A 7.71%2.4A 4.6F0.56AB 1.79B
9 KACHE L 5.26+0.9a  4.634+0.52a  1.744+0.2b —  14.4242.24A 12.4141.33A 6.91+£1.03B  —
10 ‘Al 1.8940.21a 1.0940.07b  0.61£0.06c —  3.7640.48A 2.23+0.18B 1.74+0.41B —
11 E% 4.08%1.27a  1.3740.32b 0.73b —  6.74740.63A 2.737%0.87B 2.02B —
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Table 2 Tolerance indexes and death rates under different

Ni concentrations

HAH T Y T1 KA T R Y DR
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T1 T2 T3 T1 T2 T3
1 — — — 1 1 1
2 0.62 0.23 — 0.2 0.8 1
3 0.62 0.39 0 0.3 1
4 0. 64 0 1 1
5 — — — 1 1 1
6 0. 69 0.31 0.09 0 0.4 0.8
7 0.99 0.97 0.77 0 0 0.8
8 0.99 0.55 0.10 0 0.1 0.9
9 0. 88 0.33 — 0 0.4 1
10 0.57 0.32 0 0.5 1
11 0.33 0.17 0.2 0.8 1
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Table 3 Chlorophyll contents under different Ni concentrations

i KA T YN GE S/ (mge g D)

CK T1 T2 T3
1 33.42+1.66 — — —
2 36.06E£1.12a  31.16%x1.24b  22.4940.45¢ —
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4 39.56+£2.96a  32.06%1.85b
5 27.49+1.83 — — —
6 13.204£2.17a  12.10£5.11a  15.14£2.34a  10.77£2.82a
7 22.32£1.71a  23.57£0.70a 17.12£0.60b  9.60%0.96¢c
8 14.404+1.95a  12.9943.54ab  4.76£1.05¢c  8.3240.60bc
9 21.96£0.31a  23.05x0.44b  17.5240.07c —
10 25.45%+1.77a  19.03£2.96b  6.67+0.65¢
11 15.3240.19a  11.79£0.31b  5.10+0. 21c

& 1 AT UL, Ni W 3E AT AE S Y 9 AR 6 Ni
i P A R SR S 0 L B Ry 2 K2 Tk A i R
WIALHE 3.9.8.6.7 55 DL 7 S I i M B A, A 3 Fb
SR TT ¥ d i HAE B R W BE I R 0. 77 3 5

THAMAR ) s HAK 6 5 55 T 1 v A L 78 3 Ak
PN M4 R S B CA W WA, T A 22 A AR )
A 2.11.10.4 5 Hrp g 2202 4 SHIR &R, 1%
WEh T2 BFC ARG . BLAh . 78 3 4 Ni vk B iy
R BT AF I B 48 B R R B S AR OT (1.5 5
i SRR LA A T 1 e 22 R AR S

2 () 1]

0 5 10 15 20 25
P— - " i . : :
KIEEZ 9

48 —’7
s+ 6
Y 7

mEEREE 2
8 11%
AR E 10

i g 4 L

TE PRI PR B SE TR RIS R LU AE 3 WS AR .
19 FEHm Ni R BRREEE
Fig. 1 Dendrogram of Ni tolerance characteristics of 9 species

of perennial plants
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Table 4 The distribution coefficient of Ni in plants under

different Ni concentrations

AL BT R BB NG A3 TR B

7
CK T1 T2 T3
2 0.76+£0.01Aa  0.77£0.08Ac 0.81£0.03Aa
3 0.5840.02Bc  0.93£0.01Aa 0.89£0.06Aa
4 0 0.8820. 04ab
6 0.3 0Bf 0.36=0Af 0.12£0Cd 0.2%+0Dc
7 0.4540.05Bd  0.79£0.04Abc 0.86%0.01Aa 0.8£0Aa
8 0.69+0.03Ab  0.71£0.08Acd 0.75%0.04Aa 0.47+0Bb
9 0.3440.02Aef 0.48+0.06Ae  0.33%0.1Ac
10 0.36%0.05Bef  0.620.05Ad 0.4320. 14ABbc
11 0.4140.06Bde 0.62£0.01Ad 0.55+0Ab

H KRG TR MDA R LT R REER NG TR R N
W B Z B R EEZE S (P<<0.05.1=3),
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Fig. 3 Translocation and shoot bioaccumulation factors under different Ni concentrations
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Fig. 4 Dendrogram of Ni accumulation characteristics of 9 species
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