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Abstract: Heavy metals are one of the most common pollutants in the urban ecosystems,they can be easily
accumulated in roadside vegetations and soils. Different greening tree species present different enrichment
capacities of heavy metals,however,plant pruning management may affect absorption ability of the vegeta-

tion. Therefore,to provide scientific basis for the selection of urban greening plants.,it is necessary to ana-
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lyze the differences of heavy metal absorption ability of plant organs. Taking the greening belt of Urumqi
Hetan Expressway as the research object, the contents of the metals (Cr,Cu,Zn, Ni,Pb and Mn) in the
plant leaves,twigs and barks of five common tree species (Malus spectabilis ,Crataegus pinnatifida ,Sy-
ringa oblata ,Ulmus pumila , Fraxinus rhynchophylla) were measured by using optical emission spec-
trometer (ICP-OES). The correlation between six heavy metal contents in different organs were analyzed
to reveal the correlation of different organs. It was found that the heavy metal contents in different organs
of 5 tree species were significantly different. In the plant leaves.,C. pinnati fida demonstrated the strongest
enrichment capacity to heavy metals,especially to Cu,Cr,Ni,Zn,and Mn. The leaves of M. spectabilis had
relatively strong ability to absorb Pb. In twigs,C. pinnati fida and U. pumila were found to contain higher
amount of heavy metals content,while the enrichment ability of S. oblata and M. spectabilis was weak. In
the barks,the heavy metal content of S. oblata was up to 233. 861 mg * kg ',among which Mn and Zn ac-
count for 47% and 29% ,respectively. The correlation analysis showed that the heavy metal content in the
leaves was significantly correlated with twigs, the coefficient was 0. 444. The content of heavy metal in
twigs was significantly correlated with bark,with a correlation coefficient of 0. 572, In the leaves,Cu was
significantly and positively correlated with Cr, Ni, Zn and Mn, and negatively correlated with Pb
(—0.101). In trigs,there was significant correlation between Cu and Mn, with the correlation coefficient of
0. 891. In barks,Cu was negatively correlated with Cr (—0. 406). A Membership function analysis showed
that C. pinnatifida had the strongest enrichment ability to heavy metals, while M. spectabilis had the
weakest enrichment ability. The order of heavy metal accumulation ability of three organs was leaf>bark™>
twig. Based on the heavy metal absorption ability of the five trees, C. pinnati fida and S. oblata can be
used as preferred plants for roadside greening in Urumqi.

Key words: greening tree; heavy metal; enrichment ability; Hetan Expressway; Urumqi
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Table 1 Heavy metal contents of 5 greening trees (mg+ kg D
T 44 Cu Pb Ni Zn Mn
pNUNEE 81.6340. 10a 33.610.09¢ 13.8840.11d 19.50+0. 0lc 135.2040. 72¢ 133.8340. 29b
L A 78.30+0.01a 38.01+0.12b 42.74+0.04a 34.22+0.18a 333.52+0.91a 293.27+0. 27a
A 65.8440. 22b 35.9620.03b 16.740. 09¢ 18.210.09¢ 137.92+0. 30¢ 94.9840. 13¢
T% 61.1340. 18¢ 37.8740.02b 20.3740.04b 18.10£0. 14c 140. 6140. 53¢ 183.33=+0. 29b
X2 ) 48.8740.16d 41.0540. 04a 14.58+0. 21d 16.2740. 11c 58.5940. 53d 88.2540. 73¢
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SEIR R K S R X Cu oG R & R
58, 455 5 R R B Cu f 1) 16, 16 %6 A1 15. 50 % 5
TFHNT Ph TR M & 4 e d s, mT ks 14, 01%, Hofth

HPIXT P & 4 L 22 58N I XF CroNi. Zn,
Mn oo & M 2R & & 8w B b @ 50 o Bl ok
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RE A RO 5 il AR W R O 3 25 (A
2), IR 1 XK. EL)E AT E EHE 820.016
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Fig. 1 Proportion of heavy metal content in 5 greening trees Fig. 2 Heat-map with hierarchical cluster analysis
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Fig. 3 Heavy metal content changes from leaves,twigs and barks of 5 greening tree species
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Table 2 Correlation of different heavy metals in the leaves,twigs and barks
Y E Cu Pb Cr Ni Zn Mn
Cu M F 1
[R5 1
W Kz 1
Pb A —0.101 1
R A% 0.562 1
W Kz 0. 920 1
Cr R 0.983" 0. 050 1
A% 0. 424 0. 850 1
T Rz —0. 406 0.814 1
Ni B 0.965 —0.033 0.934" 1
LR —0.586 —0.294 0.047 1
T K 0. 679 0. 759 0. 250 1
Zn A 0.959 " —0.281 0. 900 " 0.966 " 1
R A% 0. 062 1. 050 0. 586 0.576 1
W e 0.205 0.726 0.318 0.781 1
Mn A 0.961 0.176 0.898" 0.969" 0.985" " 1
[R5 0.891" 0. 848 0. 764 —0.387 0. 180 1
T e 0.124 0.233 0.009 0.342 0.641 1
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(% 3), Table 3 Correlation of heavy metals in different organs
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Table 4 Comparison of comprehensive absorption capacity of six heavy metals in five greening trees species
R LUES Cr Cu Ni Pb Zn Mn A He7
L A8 0.458 0.593 0. 485 0.624 0.541 0.598 0. 550 1
T% 0. 560 0.533 0.497 0.477 0.571 0.572 0.535 2
USRS 0.500 0.418 0. 444 0. 645 0.532 0.648 0.531 3
(S 0.516 0. 400 0. 508 0. 638 0.474 0. 620 0.526 4
5 0.500 0.463 0. 420 0. 650 0.428 0.510 0.495 5
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