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Evaluation Methods of Hg Absorption by Ornamental Trees
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Abstract: In order to clarify the evaluation method of mercury (Hg) absorption by garden trees and to un-
derstand the capabilities of common garden trees to absorb Hg,the contents of Hg in different plant organs
(leaves,branches) and different years (2016,2018) of 30 plant species occurring in Taoranting Park, Botan-
ical Garden of Chinese Academy of Sciences,and Zizhuyuan Park in Beijing were measured. The measured
data were sequenced by different clustering methods. Differences in the results of ranks were analyzed and
compared. The results showed that 1) the ability of different trees to absorb heavy metal Hg could be more
stably indicated by the determination of Hg content in leaves and organs of woody plants for two years. 2)
According to the above evaluation methods.,the absorptive capacity to Hg per unit weight of broad-leaved
tree species was stronger than that of coniferous tree species. Chionanthus retusus, Tilia mongolica and
Syringa oblata had stronger ability to absorb Hg, while nine coniferous plants,such as Pinus bungeana and
Picea meyeri had weaker ability to absorb Hg. The results of measurement can be used to understand the
capacity to Hg absorption per unit weight of garden trees and to evaluate the differences of different trees
more accurately.
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Table 1 List of tree species for testing
Fr5 T4 44 B hes T4 4 Bk
1 [ Jz2 ¥ (Pinus bungeana) 16 S (Tilia mongolica)
2 [& 41 (Sabina chinensis) 17 iRk (Amygdalus davidiana )
3 A4 (Platycladus orientalis) 18 W A (Armeniaca sibirica)
4 AR (Pinus tabuli formis) 29 W1 ZE 85 (Cornus of ficinalis)
5 s (Cedrus deodara) 20 NN (Celtis sinensis)
6 H4F (Picea meyeri) 21 JCFEM (Acer truncatum)
7 A8 1 #S (Pinus armandii) 22 FER (Catal pa ovata)
8 b b (Sabina vulgaris) 23 90 (Cercis chinensis)
9 HLAE (Ce phalotaxus sinensis) 24 W Bk (Rhodoty pos scandens)
10 # 5T & (Syringa reticulata var. amurensis) 25 i (Weigela florida)
11 M At (Eucommia ulmoides) 26 AAECHibiscus syriacus)
12 WAz (Pterocarya stenoptera) 27 K46 (Philadel phus pekinensis)
13 Wit 8% (Quercus aliena) 28 I #5952 (Chaenomeles s peciosa)
14 IR (Chionanthus retusus) 29 2T # (Syringa oblata)
15 a5t (Koelreuteria paniculata) 30 4R K (Lonicera maackii)




5 430

RS 45 FE AR A R ok (He) (3P4 5 8 251

HEAT 25 R DR O/ 0 2 25 R e AT 8
1.3 HESH

K] SPSS20. 0 AT BN R U5 25 A AT,
Microsoft Excel 2016 347 J& At 5 45 4% 21 5 dE 1y
(B RN ME 22 B 3T 58 DL S B R I .

2 HEXRHRM

30 MBI AARESRE He R 2NELE R
2016 4 f 2018 4 30 FAs A By Fr F0 1 4R AR kL
& Hg Sk 2 s, 2 a 85 RA W R, A
BRI AT ARG He A, H2E R W
2 (P<<0.05),
M2 Hg & &, 2016 4 30 FfRf ARt
1E 0.027~0. 169 mg/kg, 2018 4E1F 0. 025~0. 143

2.1

mg/kg, 2016 4 Fr AW Jr Hg & & 1E 0. 039 ~
0.169 mg/kg, H F 4 M # £ 0. 039 ~0. 053 mg/
kg, i@ T LE 0. 057~0. 169 mg/kg; #E AN i Hg
EEAE 0.027~0. 145 mg/kg, 2018 Jx KM A Hg
EETE 0.028~0. 144 mg/kg, H A& rHHHHE 0. 028
~0.039 mg/kg, @M LE 0. 157 ~0. 144 mg/kg;
BEARM A Hg & &1 0.051~0.108 mg/kg, M2 a
MR B E R He & &80 E 45 R FE 2016 4F 5 & e
5 R A R R A (0. 169 mg/kg) . 2018 4F b 57 H%
(0. 143 mg/kg) s M & S /MY, 2 a B S 0 Hu A
43528 0.027 mg/kg M1 0. 045 mg/kg, i Fhnt
S B He & & B WK 7 1 R Fl, I7 AR 5
HEM A He & & THEAR, BHIARHF ILE 1A K&
Kl 2A.

x2 JHEHRKMK2 a FAEREF He B8

Table 2 Results of 2-year-measurement of Hg content in different organs of 30 tree species (mg * kg™ )
A AR R S e KIRCCY S S
2016 2018 2016 2018 2016 2018
H Rz #s 0.053+0.010cd 0.039-+0.003d 0.029-+0.017b 0.024+0.008b 0.0827+0. 023¢ 0.063+0.011d
54 461 0.041+0.004d 0.03940.009d 0.030=40. 010bc 0.028=+0. 016ab 0.071+0. 014c 0.068+0.017cd
OS] 0.039=+0.009d 0.028+0.003d 0.027+0.007bc 0.038+0.011ab 0.066+0.015¢ 0.066+0.009d
IR 0.045+0. 014cd 0.039740.003d 0.022740.013bc 0.019=+0.010b 0.067=+0.017c 0.058=+0.010d
ESEUN 0.044+0.010cd 0.0340.005d 0.0310.014b 0.036=+0.015ab 0.07520. 004c 0.07040.011cd
o HL 0.027=+0.013d 0.0252+0.006d 0.018+0. 008bc 0.021+0.003b 0.045+0. 021c¢ 0.046=+0.008d
14 0.04540.011cd 0.0310.001d 0.0490.010a 0.05140.014a 0.0940.016bc 0.08240.013cd
LAITEV 0.041+0.008d 0.034+0.008d 0.019-+0.013be 0.019+0.005b 0.060=+0.017¢c 0.0530. 005d
L AE 0.041+0.013d 0.03720.015d 0.026=+0.010bc 0.048=+0.011ab 0.067=+0.019¢ 0.084+0.012cd
BTH 0.14540.013a 0.1080.001b 0.015+0.003c 0.0050. 003b 0.160=0.011ab 0.11240. 007bc
A 0.079+0.012¢ 0.089+0.009bc 0.036=+0. 009ab 0.035=+0. 003ab 0.115=+0. 021bc 0.124=+0. 012bc
iikiid 0.064+0.014cd 0.0510.008cd 0.038£0. 004ab 0.020+0.009b 0.102£0.018bc 0.07140.010cd
K48 0.110+0. 012bc 0.086=+0.013bc 0.01740.012bc 0.011=0.002b 0.127=+0. 006bc 0.097=+0.012cd
Y T 4 0.118=+0. 012bc 0.0870.011bc 0.01520.012¢ 0.030+0.011ab 0.1340.001bc 0.11740.012bc
B3 0.113+0. 025bc 0.1444+0.010a 0.020+0. 006bc 0.030=0. 010ab 0.133=40. 021bc 0.173=+0.001a
ViBiN:) 0.1690. 006a 0.116=0. 005a 0.018£0. 006bc 0.01940.011b 0.1880.010a 0.135+0.013b
ROT 0.120+0.011b 0.083+0.008bc 0.016+0.008c 0.045=+0. 011ab 0.13640.012b 0.128+0. 009bc
17 0.084=+0. 012bc 0.078=0.012¢ 0.014=40. 004c 0.030+0.010ab 0.098+0.007bc 0.093+0.016cd
R 0.108-0. 020bc 0.095-+0.010bc 0.012-+0.003c 0.0170.009b 0.12040. 022bc 0.11240. 002bc
W% 0.084+0.019bc 0.083=+0. 008bc 0.025%+0.011be 0.007=+0.003b 0.109=+0. 014bc 0.090=%0. 010cd
il 0.097=+0. 024bc 0.103£0.007bc 0.0120.002¢ 0.014+0.003b 0.109-£0. 004bc 0.11740. 004bc
il AR 0.061+0.006cd 0.058=+0.012¢cd 0.026+0.002bc 0.012-+0.002b 0.087=+0.007¢c 0.070=%0.010cd
A 0.057%.0.001cd 0.057+0.004cd 0.018+0.016bc 0.02040. 008b 0.07540. 01l4c 0.07740.012cd
NGRS 0.0747+0.010cd 0.062=+0.005¢cd 0.021+0.012be 0.0180.009b 0.0957+0. 019bc 0.080=0. 004cd
N 0.10520. 014bc 0.0940.009be 0.016£0.001c 0.005=+0. 002b 0.1214£0. 014c 0.099=+0. 008¢
X Jif 0.077+0.015¢d 0.055+0.007cd 0.010+0.010c 0.007+0.004b 0.087=+0. 025¢ 0.062+0.003d
gy 0.090+0. 006¢d 0.085+0.015bc 0.016=+0.012¢ 0.007=+0.003b 0.106=+0. 006bc 0.0927+0.017cd
T 0.0780. 004bc 0.074+0.007c 0.015-+0.011c 0.011+0.005b 0.093+0.011bc 0.085+0.007cd
1Bk 0.085+0.010bc 0.067=+0.013cd 0.0047+0.001c 0.010+0. 006b 0.089=+0.010¢ 0.077=+0.010cd
s 0.085+0.006bc 0.068+0.004c 0.004+0.001c 0.00340.001b 0.08940.005¢ 0.0140.005¢cd
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B1 30MEXRMARERER He EERKRE S (2016)
Fig. 1 Systematic cluster analysis of Hg content in the organs of 30 ornamental trees(2016)
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Table 3 Tree species with the same order of Hg uptake by leaves and total Hg uptake by branches (2016)
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Fig. 2 Systematic clustering of Hg content in the organs of 30 ornamental trees(2018)
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Fig. 3 Systematic cluster results analysis of Hg content in the organs of 30 ornamental trees(2018)
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