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Heavy metal spatial distribution and contamination assessment of Hadoxylon and

Reaummuria soongorica in an industrial area south of Kalamali
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Abstract: Hadoxylon and Reaummuria soongorica, two species of desert vegetation that occur near Juggar coal, were
studied. Six kinds of heavy metals were detected in them, including Zn, Cu, Cr, Pb, As, and Hg. Conventional statistics
and geostatistical analysis methods were used to determine the spatial distribution characteristics of heavy metals. The heavy
metals in plants were assessed by the Nemerow integrated index to understand the current pollution status and potential
ecological risk. The resulis suggested that maximum Hg (0.224 mg/kg) , mean Hg (0.069 mg/kg) in stems and leaves,
and mean Hg (0.215 mg/kg) in roots of Hadoxylon were all higher than the national baseline value in soil (0.065 mg/kg) .
Its maximum (0.92 mg/kg) and mean (0.066 mg/kg) in stems and leaves, and maximum (0.637 mg/kg) and mean
(0.072 mg/kg) in roots of Reaummuria soongorica indicated similar results. In the whole body of Reaummuria soongorica,

maximum Cr (72.62 mg/kg) and that of Zn (97.61 mg/kg) were higher than the soil baseline in Xinjiang (49.3 mg/kg)
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and nationally (61 mg/kg). Pb was not found. Interpolated precision was better for Hg and Cu, but worse for Zn. Spatial
analysis of Reaummuria soongorica revealed that Zn, Cr, As, and Hg exhibited large artificial disturbances. Hg moderately
contaminated Hadoxylon and mildly contaminated Reaummuria soongorica. Zn in stems and leaves of Reaummuria soongorica
was a potential risk, whereas the others were in the safe range. It is worth mentioning that Hg was at a moderately hazardous

level, higher than the other four elements. Over time, research into metal pollution in plants will be intensified.

Key Words: desert mining area; Hadoxylon; Reaummuria soongorica; heavy metals; assessment
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iz JH SPSS 20.0 ¥R ZEM IR 5 hE 4 Jm & ST TS B3R 1 AR ZE M TR B 4 s % e A (E
BN Zn TUE &N He JUE , HEFMKIK M Zn> Cr > Cu > As >Hg; HiZE2MH Cu Cr Hg . Zn S EE KT
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B KAE 0.224 mg/kg FI¥I{H 0.069 mg/kg #8187 8 - HEHF 58 0.017 mg/kg FIE 1175 5 {H 0.065
.
mg/kg ™ o
*x1 BREEES=EHITHN
Table 1 Statistical analysis of heavy metal content in Hadoxylon
[EI 5 - He POy e
. . ) . " , HofH HEcfE
N . TN H/MiE ¥ifE brifEZE LRRE AR ) . e .
JLHE HBAL . .. . National soil ~ Xinjiang soil
L Max/ Min/ Mean/ Standard Variation distribution
Element Position o . background background
(mg/kg) (mg/kg) (mg/kg) deviation coefficient type
value/ value/
(mg/kg) (mg/kg)
2t 17.15 6.42 12.32 4.00 0.34
Cr EXA 61 49.3
Uit 16.43 5.22 11.25 4.34 0.42
20t 8.02 2.47 7.23 1.65 0.27
Cu EA 22.6 26.7
Uit 9.32 2.23 6.71 2.11 0.32
20t 22.42 7.70 12.58 3.85 0.28
Zn EA 74.2 68.8
Uit 20.50 7.20 11.24 3.45 0.29
20t 0.224 0.005 0.069 0.081 1.17
Hg E[E 0.065 0.017
Uit 0.215 0.005 0.060 0.064 1.02
e 0.41 0.05 0.19 0.12 0.55
As ER 11.2 11.2
Uikl 1.02 0.06 0.25 0.31 1.03
312 EELE
2 P EEE LA R E &R RSN Zn TR, AWK He T &R, HEF MK A Zn> Cr > Cu > As >

Hg; 2L Cu [ Cr Hg As & EBGII(E/NTARER, Zn R TARER, OB SR 22 A R MR, bR Hg

JLER MRS RBBOR SR i AL 5 R G JR U R L 53 R AT 0.44—0.92, J& 55

AR B
LT o

ZE M He 7

B KRAE 0.92 mg/kg 0.637 mg/kg FIHE 0.066 mg/kg .0.072 mg/kg ##E H B mANE K + I FHE, Bkt Cr
R RAE (72.62 mg/kg) Fll Zn KB (97.61 mg/kg) Y W7 iR 19675 50{H 49.3 mg/kg FIE K I 5 {H 61

mg/ kg,
*2 BEBLESRSESZITOW
Table 2 Statistical analysis of heavy metal content in Reaummuria soongorica
S & gt 1 g
o o . . ; TR ol
. . R R/ ME ¥l b2 TRARE A ) . L .
JLHR HBAL . . .. A National soil ~ Xinjiang soil
. Max/ Min/ Mean/ Standard Variation distribution
Element Position o . background background
(mg/kg) (mg/kg) (mg/kg) deviation coefficient type
value/ value/
(mg/kg) (mg/kg)
EXy 42.20 2.49 8.85 8.48 0.92
Cr ER 61 49.3
Lis 30.42 0.71 9.31 7.5 0.76
EXy 9.52 0.75 3.97 1.8 0.44
Cu ER 22.6 26.7
Ui 9.47 2.14 4.47 1.74 0.45
e 61.38 2.99 13.67 11.93 0.87
Zn 4k 74.2 68.8
Lis 36.23 3.25 10.68 8.11 0.76
e 0.92 0.002 0.066 0.19 2.88
Hg E[E 0.065 0.017
it 0.637 0.004 0.072 0.152 2.11
EXy 1.5 0.05 0.42 0.37 0.82
As ER 11.2 1.2
Uit 1.81 0.1 0.49 0.38 0.68
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Table 3 Validation of prediction accuracy in spatial interpolation

TLH PR ESS L wt R By B2 PoiE RAL
Element Outlier points MAE RMSE R?
Zn 17,21 0.401 1.976 0.31
Cu 21 0.022 3.743 0.67
Cr 17 1.578 3.145 0.48
Hg 17 0.002 0.263 0.72
As — 0.031 0.443 0.44

1F : Mean absolute error faj X MAE , Root mean square error THiFk RMSE
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Table 4 Evaluation of Nemero comprehensive pollution index of heavy metals in plants

%) Plant AL Position Cr Cu Zn Hg As
W2 Hadoxylon B 0.19 0.38 0.39 2.96 0.01
e LA TA s e e

i 0.18 0.44 0.35 2.63 0.02
LA LA TA s e

EEELE Reaummuria soongorica ENUS 0.41 0.40 0.94 10.97 0.03
L LA k35 5y ey
R 0.29 0.40 0.56 7.43 0.04
LA TA LA HiGY Ry
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HYI TR G2 B E A TS O P 5 R IR 5, SO B b 250t Hy 76300 PRI AE A 8, I 4 FoE %
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Fig.2 The distribution map of heavy metal in Reaummuria soongorica
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Table 5 Evaluation of potential ecological risk index of heavy metals in plants

I T
iﬁlj@m Piﬁn Pi;j?ct Cr Cu Zn He As Ha

We# Hadoxylon Eus FHIE 0.29 1.60 0.28 46.57 0.07 48.80

TS Y AR BRI B B &g L B

Ui FHE 0.25 1.74 0.25 39.86 0.09 42.20

TSR BRI L2 B BRI L B

EEEELE Reaummuria soongorica Eus FHE 0.23 1.07 0.29 40.89 0.14 42.62

TSR BRI B B hag L2 B

i F-H1H 0.24 1.22 0.23 44.77 0.17 46.64

VYRR BRI BRI B 4 BRI B

4 Fit5itie

(1) GEIHRAIE RS EEEE SRR T Hig DU 1 (B 75 M i i+ ST SR (E A R K Y Je (B, 5 lOCR
TE PRI 25 I MR AR A4 15 B SR B 2 S e (AN S35 R L 3 10 DAV 52 7K 5 i) i 3 30 ) 6 20 22 5
P R FNEE B S B AR R I PTRE T 2 1 R A A B R O

(2) HuBETH 1M < bR Zn BUESSREE SN AT R B ARG BE 75 28 BEEE 5P Zn (Cr As Hg & AR
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(3) 15 PPHT - Hg JURAERMR AN EE & 5 i ¥ i BB ™ FE A5 Qe R, HA U R BREEE S5 M1 Zn A0 T
ARSI 8 L4 Hg TERTEMR BRI EE E S 220 B S e e 3 At 4 Moc R e HE AU, He
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