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Abstract: The absorption and enrichment of heavy metal elements by leaves of Populus x euramericana cv. ‘Neva’
were analyzed through content assessing of heavy metal elements in soils of three forest lands at Fangshan District in
the southern suburb of Beijing. These forest lands with P. X euramericana cv. ‘ Neva’ plantation were around with
the various sources of pollution such as cement mill, stone mill, sewage and garbage. Some of heavy metal elements
such as Cd, Pb, Cu, and Zn were found in the soil samples and leaves of P. X euramericana cv. ‘Neva’ grown on
the three forest lands which were investigated. The results of investigation showed that the soils of three forest lands
were polluted with Pb, Cd, Cu and Zn in varying degrees. The contents of Pb, Cu and Zn in soils were significantly
different among the three forest lands, whereas the average content of Cd (0.077 6 mg - kg™') was less but that of
Pb, Cu, and Zn (37.61, 26.25 and 90.3 mg - kg™') were more than the average background value of Beijing.
The contents of Pb, Cd, Cu and Zn in leaves of P. X euramericana cv. ‘Neva’ were different among three forest
lands. With the changes of heavy metal contents in soil samples, there was no regularity on the changes of different
heavy metal contents in leaves of P. x euramericana cv. ‘Neva’ grown on different forest land. P. X euramericana
cv. ‘Neva’ can absorb and accumulate Pb, Cd, Cu and Zn in soil but showed different capacities of absorption and

accumulation with the order of Cd > Zn > Cu > Pb. Especially, its absorption and accumulation capacity for Cd
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was strong with maximum enrichment factor higher than 16 and showed high accumulation on low background,

whereas its enrichment capacities for Pb and Cu were relatively poorer with average enrichment factor of less than 1.

At different forest lands, there existed great difference on absorption capacity of P. x euramericana cv. ‘Nev’ with

the same heavy metal.
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43¢ Cd . Pb .Cu . Zn 43¥7 “ HIEMREE R EHRUYE” (GB 15618—1995)

I F 8 (Ph) 2347 “R AP ETAIIE” (GB 5009. 12—2010)
I F 4 (Cd) 23 Hr “Erah PR AIE " (GB/T 5009. 15—2003)
-4 ( Cu) 734 “Erah AP I E ” (GB/T 5009. 13—2003)

B FBE(Zn) 0B R RFRIIE” (GB/T 5009. 14—2003)
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2.1 FEHMTENECRESE

M3 B 3 BUbkd 15 A BORE A LY %
#| Pb.Cd Cu Ml Zn FHERAFREZRNTGY, H 3
Bobk ) Ph Cu Zn &8 225 3% (P <0.05) , K

Gy BURE 5 8 T HR05 g, A B BURE (575 YL 2, Zn I
Pb &AL, Cd B BAIK, & KNI Zn > Ph
>Cu> Cd, 3 HAMH A C ek B 1y £ 3875 e
PR,

3 Hebfith 4 Cd M Cu i BIKF K (1%
IR ARE) (GB15618—1995) 1 Zbrf FRAEL, #
H A +3 Pb Zn FIAkHL C +3% Pb -2y & BT
T 1 BhRUERRA . 3 Hepkih £33 Cd Fa KTt
TSl AU S Y 63% ~ 67% , 1 3 Bk,
+3 Pb Cu Zn V¥ & ¥ 76 15 S H,
Rl 2k A £ 38 Pb Zn SE X & BlR R T
43.44 117.9 mg - kg™ ', S35 SHE 4 1. 77 2. 05
£, Holp /MBS T 50l ubnl IWL,3 Hobk
(A5 YL YR RPN AN ], Mt A 75 44 5 B (2 LAk
o C 2, AaM) FKET, & A T5 KB, Ak
b B G KRS AR

R3 TR0 MR R T EESETRSE

TIEEA R ICE SR/ (mg - kg™')

e B Pb cd Cu Zn
A-1 45.7 0.077 26.7 131.0
A2 51.8 0.085 30.5 142.0
A3 51.4 0.073 28.2 147.0
A4 33.8 0.079 23.1 86.4
A A5 34.5 0.078 22.9 83.1
bR 8.82 0.004 3 3.29 30.83
I 43.44 0.078 4 26.28 117.9
TR/ 15 1.77 0.66 1.41 2.05
B-1 26.4 0.078 21.6 58.0
B2 29.1 0.082 21.6 63.6
B-3 25.2 0.078 21.4 58.6
5 B4 27.5 0.078 21.2 61.5
B-5 28.4 0.081 21.4 59.5
brifEZE 1.56 0.001 9 0.17 2.29
Pl 27.32 0.079 4 21.44 60.24
SEHE/ S R 1.11 0.67 1.15 1.05
C-1 53.9 0.075 30.1 138.0
c2 41.1 0.081 32.3 98.6
C3 43.1 0.093 32.9 86.7
C C4 35.1 0.055 31.1 56.7
c-5 37.2 0.071 28.7 83.8
bR 7.31 0.013 1.69 29.57
I 42.08 0.075 31.02 92.76
SEHE /TS B 1.71 0.63 1.66 1.61
R IR B RN (A (1 2%) 35 0.2 35 100
bty et 24.6 0.119 18.7 57.5
¥ 37.61 0.077 6 26.25 90.30
bR 9.76 0.008 1 4.51 33.46
FEMT ABRRE% 25.95 10.43 17.18 37.05
P >F 0.004 2" 0.699 4 0.000 1" 0.010 4~

T+ FoR P <0.05 K,
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F4 BR3Pk 107 i 5 EAE SRR
7, Pb il Cd S22 5 8% (P >0.05) ,Cu fl Zn &
EESADE, S8 K/N)TF A Zn > Ca >Pb > Cd,
M A 107 A7 H Zn P35 5 (85.92 mg -
kg™, bRt C 107 #it Jr Cd -4 & it i (0. 22

mg - kg '), MFEIMHM E 107 B E AR G EA
7, Zn e, HO: Cu, Cd A it fik, 1 Xt
FRESRICE WA BLsh, 107 ik H 5
TSR SR LTI B, F IR E SR
SRR I IORE £ 1,107 A0 4 8 A s —

4 FEKMMNER 107 GHREEETESE
o B A 107 *ﬁﬂiﬁﬁﬁﬁﬁ%é‘é/(mg kg™ :
#5(Pb) 5 (Cd) Hi ( Cu) B (7Zn)
A A-1 1.12 0.47 4.71 33.7
A2 1.65 0.65 7.06 97.2
A3 1.27 0.41 7.10 42.5
A4 0.96 0.83 8.68 76.0
A5 1.20 0.83 9.66 80.2
i 1.24 0.64 7.44 85.92
Frifi 22 0.25 0.19 1.88 26.79
B B-1 0.82 0.54 9.70 61.5
B2 0.98 0.66 9.19 67.0
B-3 1.08 1.25 8.08 66.7
B4 0.95 1.27 7.18 61.5
B-5 0.72 0.95 4.35 26.3
PIH 0.91 0.93 7.70 56. 60
Frifi 22 0.14 0.33 2.11 17.15
C C-1 0.92 0.24 10. 80 46.0
Cc2 0.88 0.11 7.08 27.0
C3 1.06 0.37 9.21 54.7
c4 1.15 0.28 7.33 25.0
c-5 0.85 0.12 5.96 52.5
WIH 0.97 0.22 8.08 41.04
FrifEzE 0.12 0.11 1.92 14.11
5 AT EoliEN 1.04 0.60 7.74 54.52
FrifE2 0.23 0.37 1.84 21.42
AR S Z R % 22.11 61.66 23.77 39.28
P, >F 0.0345" 0.0015* 0.879 0 0.183 8

2.3 AEHHTEFR 107 HHAFEEESERE
KSR

H%5 Al : T3 Cu Zn Y5 Pb 5 1B 35 1EA G
KA(P<0.05),Zn 5 Cu R B FIEFH LKA (P
<0.05), 1 % A B4 ik %] 0.760 0.0.942 9 FiI
0.539 6; 3 Zn 5 107 #70 B Pb 2 3 09 1F AH 2%
KHR X FRECH 0.540 7,1 -3 Pb Cu 5 107 1
i Cd 25 2 RO R A R B A3 T
-0.598 8 1 —0.794 7. A W5 ™ iFE L, 7£ + 15
Cd.Zn Pb 5575 e fb PRI S50 2541 1, 145 Cd
M Zn E XY Cd WIS 4 Cd-Zn 525300, {5
X Zn WK 77 AR A RN, AN L4 Pb
XPHEY) Cd F1 Zn W WSOR 7™ A= 52 i, 1 HL 3% Cd A0
Zn FEANFZAEY) Ph W BRI, A SCHE SR Y 107

Pt % 1 498 4 o0 R WRISOAT REAEAE A AN o
2.4 107 Xt LIEPESENRKE K8
MY E SR FERA LI, EERERBK
NIRRT RO B AR I sRES Y . 107 1
MArESENEERBETHR S HIERES RS &
MIHAE . th3% 6 A A1:107 4%t B xf £.4 Pb Cd ,Cu
Fl Zn T4 JR TR I BEMICE 4R BN R 4R 1Y
W E R I AR, 23t Cd > Zn > Cu > Pb 17
fbi@s, % Cd s 5 R B R KA 16.282 1,3
FeU AR T4 Cd Bt & T (e, {2 107 #5%)
Cd AR A S HERe S, R TIRE &S 4%
1M 107 471 Fy %t 145 Zn . Cu 1 Pb ()5 5 R BB,
SERMEY N T 1, LR Py, HE £ RN T
0.042 9,705 Cd MH,107 #0F E5t Zn . Pb Cu
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x5 AEMMLEF 107 FHHRESESEHEXMESF
. + 107 Bt R
ERRTH Pb Cd Cu 7n Pb Cd Cu Zn

+34 Pb 1

cd 0.055 4 1

Cu 0.7600*  -0.076 5 1

Zn 0.9429* 0.126 6 0.5396* 1
- Pb 0.518 2 0.029 0 0.328 0 0.540 7* 1

cd -0.598 8* 0.2339 -0.7947*  -0.4205 0.026 6 1

Cu 0.012 6 0.147 0 -0.016 5 ~0.050 8 0.0204 -0.0379 1

Zn -0.066 8 0.413 6 -0.2955 0.050 0 0.489 0 0.432 0 0.445 8 1

T« FR P <0.05 K,
=MESBIUENEERNBN, EWEYHTT
W F g A 0 - 8 i 4 B WO B S I, &
IAZH ( Populus canadensis Moench ) %t Cd,Cu Fl Zn
AWMHE TS (Cd > Zn > Cu) , X H5ASCHIWFFE 45 2R
#Eko

R6 107 HHAXMTIBRESRTENERREY

=S URE 5, Pb Cd Cu Zn
A A-l 0.0245 6.1039 0.1764 0.2573
A2 0.0319 7.6471 0.2315 0.6845
A3 0.0247 5.6164 0.2518 0.289 1
A4 0.0284 10.5063 0.3758 2.0370
A-5 0.0348 10.6410 0.4218 0.965 1
S 0.0285 8.1378 0.2832 0.72838
B B-1 0.0311 6.9231 0.4491 1.0603
B2 0.0337 8.0488 0.4255 1.0535
B-3 0.0429 16.0256 0.3776 1.1382
B4 0.0345 16.2821 0.3387 1.000 0
B-5 0.0254 11.7284  0.2033 0.4420
SEH 0.0333 11.7632 0.3591 0.9396
C C-1 0.0171 3.2000 0.3588 0.3333
c2 0.0214 1.3580 0.2192 0.273 8
C3 0.0246 3.9785 0.2799 0.6309
c4 0.0328 5.0909 0.2357 0.4409
C-5 0.0228 1.6901 0.2077 0.6265
S 0.0231 2.9867 0.2603 0.4424
FESH BE 0.0287  7.656 0.3035 0.748 8
FrEZ 0.0066  4.633 0.0928 0.476 9
AR EZR/ % 23.054  60.519  30.577 8 63.684 8
P.>F  0.052 0.0022* 0.2423 0.2588

xR P <0.05 K-,
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RWRE I AFAEZE 5 Rl JE A [ Akt a] Cd B AR
BATE R F 225, HE 3 R & )8 & 4R R B 2
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