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Accumulation and Distribution of Heavy Metals in Artemisia lavandulaefolia at L.ead—zinc Mining Area

XU Hua-wei, ZHANG Ren—zhi, XIE Yong

(College of Resources and Environment,Gansu Agricultural University,Lanzhou 730070,China )

Abstract: The enrichment and distribution of Pb,Zn,Cu and Cd in Artemisia lavandulaefolia of different abandoned lead —zinc mine areas
were studied. The results showed that the concentrations of heavy metals in soils decreased with abandoned time increasing. Artemisia lavan—
dulaefolia had a better absorption capacity for zinc and lead. Correlation was significant at 0.01 level between concentrations of Cu,Zn and Ph
in plants and soils. The percentage composition of heavy metals in plant increased with their amounts in soils. The metals accumulation by
Artemisia lavandulaefolia differed with its parts and kinds of metals in different abandoned lead—zinc mine areas. The concentrations of heavy
metals in shoot was higher than root of this species except lead of the first environment. Besides, the bio—concentration factor of copper was
greater than other metals. The TF values of copper and cadmium was higher than lead. The Pb of weak retention rate was 36.59% in root of
Artemisia lavandulaefolia, but it was not retention rate for Cu, Cd, Zn, respectively. Showing by comprehensive analysis that, A rtemisia lavan—
dulaefolia could concentrate different heavy metals and had the characteristics of a greater biomass, which had a better potential and practical
use in phytoremediation.
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Table 1 Biomass of Artemisia lavandulaefolia in different

abandoned lead—zinc mine areas

R FRAE A=Wk R
Wasteland age Bem - BE HAR em- K T g b
3a 185 50 540
6a 140 35 464
10 a 86 28 285
CK 58 17 206

VE 6 ISR L3 (CK : hill slope’s cultivated land )
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Table 2 Accumulation and distribution of heavy metals in A rtemisia lavandulaefolia of different abandoned lead—zinc mine areas

s =k ool
I_;i; ;i:){%mﬁ?li JEFHAEFR Wasteland age m gﬁﬁ@ﬁi%ﬁ/mg ke " FRT
Cu 3a 108.49+1.91a 46.18+0.11a 105.48+15.22a 105.50+1.86a
6a 28.49+1.93¢ 25.07+1.15b 12.70+0.34b 30.02+3.44b
10 a 30.01+3.37be 12.73+1.15¢ 15.55+2.79b 33.90+3.66bc
CK 34.42+3.84b 10.15+1.39d 22.52+3.74b 25.92+5.66¢
Zn 3a 4 033.64+12.06b 3 419.95+23.39a 3 830.77+24.53a 13 420+1 792a
6a 5 406+378a 1 355.80+76.16b 2 132+256b 4 808+782h
10 a 596.90+23.62¢ 329.30+30.83¢ 324.76+18.48¢ 4 015+327h
CK 170.62+14.16¢ 45.60+4.03d 187.54+31.16¢ 205.62+18.16¢
Ph 3a 1 056.76x18.74a 103.09+10.22a 1 829.37+£291.11a 6 298+224a
6a 661.51+37.25b 101.52+1.28a 376.60+74.14b 1 761+433b
10 a 15.39+2.75d 56.63+8.04b 50.98+8.22d 704.10+47.23¢
CK 70.11+3.57¢ 37.29+4.77¢ 106.60+8.03bc 95.16+6.39d
Cd 3a 2.97+0.61a 0.58+0.12a 0.43+0.04a 2.08+0.12a
6a 0.15+0.03b 0.43+0.06b 0.33+0.03a 1.94+0.57a
10 a 0.25+0.04b 0.41+0.02b 0.35+0.06a 1.73+0.17a
CK 0.34+0.03b 0.33+0.05b 0.40+0.09a 0.43+0.07b
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Figure 1 Content of heavy metals in different parts of A rtemisia lavandulaefolia
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R s B A KAE ] — A B R G0 & AR A 1
Sy Y 100 fiFEL 1 S0 I BB BT P
Ph . Cu Ni Mn,Co 5 Z 4 4 /84 1 000 mg kg™, Zn
A 10000 mg-keg™,Au A 1 mg-kg™,Cd 24y 100 mg-kg™',
(2) 3t 1= PR 4 J 2 B R TARER A A AR KRB0 %
PR E . (3) AR AR E Y e N B A K
WL BURE o b AR AR K REIRIIN A 2 A
5 2 DL EE g RR A . ER 2 T LA SR
T b 174 B S AN 1) o 4 R B AN A A )
AN EIFIIE CuZn Cd, FTRUE XX 86 4 ok
Ui, AR TR E Y)Y R AT Y AR
BRI Ph IO 1000 mg-kg!, HATH B
MR REFITERE .

B R (EC) AW RN 1) 48 & = 5 AR
WTEESRESEZL, ERREYN T IER SR
WECRE ST SRS o 3 3 rh BF S XA R e 4R 1Y
BEREE .3 a K UEX S e mE Eae &
Bk Cu>Cd>Zn>Ph; 7F 6 a Fl 10 a JEF5Hb 87 335
Nf 4% 4 B AR RE 1IN Cu>Pb>Cd>Zn; Xof HRHl
P SR X T < e ) AR R BCR BN Cu>Cd>Pb>Zn,

TE 4 Fp 2T B30T Cu B B 42 RBER N ok, 3
Ui B R At 4 AH LB SO X Cu 19 422 A L #
O]

R R B(TR) EA Y L 4 s & 5
FRFXT R 4 S 1 1t i A, S T A SR AR A AR
A2 B P B LI D o NFE 3 B 3N 45 1 4 i 1
BARBE LA, 7 3 a EFr P B s AR
HARE ST A Cd>Zn>Cu>Pb;6 a 7 7 i B S0 X
&8 5% RE J1h Cu>Zn>Pb>Cd; 10 a J& 57 4b HF 5L
N 4 R B AL BE S Zn>Cu>Cd>Ph; X b B
WEXTE AR R Cu>Cd>Zn>Ph, Hi 3 a J&
FrHL R B SCE XS Cd A R Ul 8.302,6 a JE
FEHBEF Y E X Cu RS RERZ N 4.217,

R3 EYNEERF(EC)MEBRE(TF)
Table 3 Enrichment coefficient (EC) and translocation

factors(TF )of plant to heavy metals

TRFAERR Cu Zn Pb Cd
Wasteland age EC  TF EC TF EC TF EC TF
3a 2466 1.466 0.841 1.946 0.475 0.634 1911 8.302
6a 2215 4.217 0.185 3.172 0.647 2.026 0.472 1.748
10 a 1,719 2.749 0312 2.852 0.175 1.413 0.586 1.864
CK 2.588 1.980 1.964 1.153 2249 1.008 2.502 1.711

2.4 BFLERERHE B BB R R4 T

R R0 4 T B SRR AR R 4 o i S b
FRESRTEZEZS5RBESRTEWLE, B
AR R/ IR B %) T 4 TP ) i o A AR
X T 4 S 1) B RN — R AE AR SR, — R
RN o 5T R INEF SCE RN Cu Zn Pb . Cd & = # kil
BV YR BB TR, BR 3 a R HLAY Pb 1Y
ALY TR T By, Hh A E AR
TERLY) P ) e 3R T b R AR ER 4
P 3 a J 5 b SO AR 2T Ph A 55 (R B AN A
36.59% ; HAth B[] LB 3E X Cu Zn (Pb  Cd AT i
BRI 5 X6 R M ) B S X Cu L Zn (Pb  Cd #53 A Tl
BRI (L35 4) o AP T 4 T ZEAR R I W e A e
B, KA B R R T AR R A A BH 1
AT BRI R P 7 5 ) — PSR g, B S TE
R i % 4 TR A 04 A i 0 AR AR R W i
EEMNESBHEBRM LS, TEARTEAE LS
FEEE 4 28 (Bl B 3 rh i 4 TR ik . Rt
K, BERH LY 3CE TG AR L RUE R AC i
- EREE 4 JE R AN S . BFCEXT CuZn (P,
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Table 4 Retention rate of heavy metals in A rtemisia

lavandulaefolia on wasteland

B 24 AL AR R AR %
Wasteland age Cu 7n Pb cd

3a -46.63 -94.57 +36.59 -730.21

6a -321.73 -217.16 -102.61 -74.77

10 a -174.85 -185.19 -41.27 -86.44

CK -97.91 -15.30 -80.00 -71.13

25 EYMMIEPESERAENXR

S ATHN, SRR B 7 b B 38T AN 4 g v
Cu.Zn F1 Pb (& i Z M AAAE R IEAH G, M 10 a
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SRy e e 2 IR — 3 T TR S T o 4 R P WS SR AT
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Table 5 Relationships between concentrations of heavy metals in

plants and soils

4RI Heavy metals X ¥ i R’
Cu +IE A Y=2.5652X-12.323 0.979 9*
Zn +HE MY Y=0.804 4X+943.74 0.695 4™
Pb 4 AEY Y=0467 4X+81.322  0.966”
Cd 14 MY Y=0.818 6X+0.477 8 0.185 2
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3 £k
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