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Effects of Pb Stress on Biomass Distribution Pattern and Pb Accumulation in Populus deltoids x Populus nigra
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(1.Key Laboratory of Ecological Forestry Engineering, Institute of Ecological Forestry, Sichuan Agricultural University, Chengdu 611130,
China; 2.Forestry Authority of Western Sichuan, Lixian 623102, China)

Abstract ; Fast—growing plants have been recently used in remediating metal—contaminated soil. In order to understand the growth of a poplar
(Populus deltoides xPopulus nigra) and its Pb accumulation in the upper Yangtze River Basin, a controlled pot—experiment cultivated with
one-year old poplar was arranged with different treatments of four Pb supplies (CK:0 mg-kg™; T1:200 mg-kg™; T2:450 mg-kg™; T3:2 000
mg-kg™) under acid purple soil and alkaline purple soil. Biomass production and its distribution, Pb concentrations and accumulations in
different components of the poplar were measured over one growing season. The biomass of poplar showed a decreased tendency with the in—
crease of Pb supplies in both soils. Biomass distribution pattern under different Pb treatments in alkaline purple soil showed the same order as
stems>coarse roots>leaves>fine roots. The total biomass was much higher in alkaline purple soil than that in acid purple soil under corre—
sponding Pb treatment. Pb concentration and accumulation significantly increased with the increase of Pb supplies under both soils. An in—
creased tendency of bioaccumulation coefficient(BC) but a decreased tendency of tolerance index(Ti) was observed with the increase of Pb
supplies in both soils. BC of the poplar in acid purple soil under the treatment of T3 and Ti of the poplar in acid purple soil under all the
treatments were much higher. The results suggested that the examined poplar showed better accumulation and translocation characteristics in
acid purple soil under the higher Pb—contaminated environment, which provided efficient scientific evidences for phytoremediation in Pb—
contaminated environment in the upper Yangtze River Basin.
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Nt Tl AR R A A BB A L
Rl A 7= i P ) 5 i i BE I A4S Pb 5442
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KEIRR, 523 IR R R B AR RV TR, T
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PR 5860, - RN i 58 8, - R AR VL B i U 1| 2,
PP LA ) TR AY , T R R SR T
RN EFEE T, T3 Pb ISYE By AR E IR
PUSE, 45 M N YA TE FIFR B R 1™ 2 1Y BB B
I, BRI E S AT, B 13 Pb ISR E BN R
B R BRI R . W (Populus ) 2 1A 53
i) RIERZHMH, BERAREEELENEES
IR BB IR BAEYI RS, (S B A (7
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Thisis triakyerst

B AL T 1 RO R F LA X IR R
(102°59'E,29°58'N, ¥k 620 m), J& T HLA 42 FE [
B IX o X ASARSEEY, B/ E0s L XA, BEAC R T
RIS XAURX A LT E RS SRR
UBRIRZ/NER R . 2 FHMEKE 1732 mm,
SV 78 K 7 838.85 mm, ZAEF-HR 16.12 C,
WX ZAEFHH R BN 10190, Z4 HKREN
23% , ZH-FHFERIN 298 do

2010 4F 2 H T )1 ARl R 345 20 b SR & iR
Sa TR EA T (FRMEEE LI pH R
577,470 C % 19.65g kg™, & N 3% 2.21g-kg!, 4 P
7 0.53 g-kg™, e KA 1.45 g-kg™, 4 Pb Fy 47.12 mg-
kg™; A5 E A RIS pH Oy 8.33, FHLCH
14.37 g-kg?, 4 N K 3.11 g-kg?, 2 P A 1.29 g-kg !,
4 KH 210 g kg, 4 Pb K 3048 mg-kg™), +IERE
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MT2EE, TR AR AR (<2 mm) R (=2
mm)" ZE I K AR A Y B FREE R AR AN
WGBS 1T 1 mm Fi L&

FHFNE Pb JUER MIFE R F R TH AR RETE &
W OS g BB TRMNBZEHEN, MA
HNO;-HCIO, IR & (ALK 5:1)8 mL, iU E S %K,
r31F 80 CAEIR 1 h. 120 °C{HIE 1 h. 160 C{EIE 3 h
TR R P RERR I, S IR o 6B B T (LIRS AL
AR FRAF], AA320N )l e FE A i Pb & &1,

FrARERIEYER 3 1K,

1.3 IR IE RSt T

BAEA R A Excel #ATHT T A4 B AR YR
TR W EAAGAR 4h A A ) B e 5 AR s A ARt S 4 45
WEAEYRITE AR Pb A G TN AR EEY
24 R R S A B AW EE Pb &
BEiE K Pb BS54 ERME; BEE T ZRR
(One-Way ANOVA ) Fllf /)N g 31 22 3k 5 (LSD )
HEURTR] Pb AL T A A AR E R AE ™
Pb & &A1 Pb AR 543 EUAHE . B s irgeit 3 A
SPSS11.5 itk Febr i 2= 5 B & .

BERB(BC)=HHkAENELESTE/ L HEPE
éEAE[m

BB AR(TF)=taYi LRy ELE S BT
WoaELEGEN

BB EARRR(TF ) =Y LRI ESRIE/
W TR R

i P 22 20 (T =B & J& il T 2R R A Y ) A2 )
B/% AL B A Y A

2 HBREHZM

2.1 BREMERESEXT Pb BiE K06

G T1 B BE IR 6+ P2
AP RS BUR G R  IRARAEY R (P>
0.05), HERMEE - PHRHAYENSREAL
i AR A Y B R IS R R S (B R
W B AE Y BAEPIFPA R L4 T SR BN EE Pb b
AR E R BT B AR (P<0.05) (32 1) HHRIMEEE
i Pb ALBRALAET, SRR A LM EASEEYE
SECME RN ZESHARS SR . IR A L
FRETHMIRE L TR E 2R, MSRERLP
T3 A BT HRE e . AR TR 6+, M)
YREZH) Pb ALBRARAFT, F5EUE G L PRI A
PEBR, THR AR EBUN, H ARG
X7/} ¢ N
22 GRENERE P SE

TEPIMAF AT, HEAE Pb &
BEPb AbFRIK BEAIE R AR, HA AL P X IR 2 [6]
Z5 R E(P<0.05)(E 1), HFRWEER Pb LLH 1

R 1 RERE Pb 4038 TR AW E S B AHE(FHEAREE  n=5)

Table 1 Biomass allocation in different components of poplar under different Pb treatments(means+SD,n=5)

Qb3 ZEYR/g nHEYIR g HRLE Y g HARA: YR /g BEYEle MR Ratio of
Treatment Stem biomass Leaf biomass ~ Fine Root biomass Coarse Root biomass Total biomass root to stem
R Tt
Mmoo O SIS
T S L NP,
R mnamo s A g ma
I
n 6?;‘12;"53;2 %b 2‘2‘?;;22";5)“"’ 10("7‘22%‘"’ 37('32.*737';0)31’ 141.44£9.65°  0.70+0.05a
12 5?;‘377';593";?’ 2()(?;;12;3;)}” 10('2'3#,}?)"’ 3?'2467.;53;2?’ 122.14:156c  0.74x0.06a
13 3? 40232;2 S 1(6'2907;3 ;790 i“ 6'(675 ;71 ;;,3 gc 2?‘2?;8 ;Z?c 84.47+457d  0.88+0.07b

B#(P<0.05); A AR E GRS SRR LG, TH.

I F—F P AR FERR AL
Note: Different letters within a cﬁ di EI S.\ﬁImSﬂ 1 lFsIma

gan to total biomass. The same below.

Wﬂ es are the biomass proportion of each or—
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T, BRERAEAEREC PR Pb SRR
AR AR T3 AbFRE AR - AR
FIRIAR A Pb 5 BEIABIHoR AN TR R 61, 55
FgE o - AR Pb S EECR, TR Pb &
BUh; BEE Pb ALERMKEERYIER, FHRE G MR
Pb S BB RTRERCLFHWZEPb SRHE
R S L NS
23 BRERNEERE Pb RRE

TEPIFAR LA, Btk Pb RRE
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Figure 1 Differences of Pb concentrations 1n1 ;erent components of the popiar mt: ilfferent :b treatments( means+SD ,n=5).
www.adultpdf.com



488 FENNIREE : Pb il X BRSE 243245 (Populus deltoidesxPopulus nigra) E a7 Boks J5 I H Pb BEFFEREIN 201243 A

R 2 FERE Pb B THMEIRE Pb MRE(FHEAREE n=5)

Table 2 Pb accumulations in different components of the poplar with different Pb treatments(means+SD,n=5)

AbF Treatment

Pb F R &E/mg-#" Pb accumulation/mg- plant™

2£ Stem H Leaf YA Fine root HH Coarse root M & Total

23 ek CK 2.98+0.68a 3.47+0.67a 0.13+0.02a 1.630.14a 8.22+1.21a
Acid purple soil Tl 7.37 £0.41b 3.8520.37a 26.72+2.17b 6.27+0.45b 44.22+1.94b
T2 14.70+1.99¢ 4.64+0.15b 26.48+8.71b 10.56+0.37¢ 56.38+6.79¢
T3 16.61+2.55¢ 3.58+0.97ab 59.3323.50¢ 36.1423.33d 115.66+3.31d
BREEt CK 10.77+0.57a 3.94:0.24a 1.28+0.10a 2.12+0.14a 18.11x0.93a
Alkaline purple soil T1 16.08+0.99¢ 5.43+0.46bc 8.92+1.82b 6.25+0.66b 36.68+3.02b
T2 15.26+0.91bc 5.82:0.43¢ 31.45+2.38¢ 21.0120.64c 73.54+2.37¢
T3 13.60+1.22b 5.04:0.30b 44.27+6.95d 39.62+1.11d 102.54+8.64d

R 3 FREIRE Pb B THHS Pb ERRZH(BC) BB ARK(TF) BB EERM(TF )G RE(T) (EHEAREE , n=5)

Table 3 Bioaccumulation coefficient(BC) , transport factor from concentration(TF) and from accumulation(TF’ ), and tolerance index(Ti) of

the poplar with different Pb treatments(means+SD,n=5)

e BC TF TF” Ti

FRbE %+ Acid purple soil CK 0.07+0.01a 1.91+0.13¢ 1.68+0.27a 1.00+0a
T1 0.43+0.02b 0.33+0.05a 0.22+0.02b 0.90+0.04b
T2 0.61+0.07¢ 0.55+0.10b 0.42+0.14b 0.82+0.05¢
T3 1.75+0.10d 0.22+0.01a 0.18+0.04b 0.59+0.05d

SR 4645 1 Alkaline purple soil CK 0.16+0.01a 2.50+0.31¢ 3.17+0.19a 1.00+0a
Tl 0.37+0.02b 0.75+0.09b 1.07+0.15b 0.89+0.07b
T2 0.86+0.04c 0.21+0.01a 0.29+0.03¢ 0.77+0.09¢
T3 1.72+0.08d 0.14+0.01a 0.16:0.01c 0.21+0.01d

(T1) XAy B 7= Ko Biks R0 B & i,
AR Pb 38 (T2, T3) B M T A= P &
HEFEHERE T AR EARR, X5SHPRER
R, ERRIE SR 6 1 AR A Y B AR A AL B
WETHETHEREOAL. RN, SHEE Pb b
(T3) BEWMERIR A AE Pb S ESHER, B
DABRME 5% (8 £ iz 28 (i ARAR Pb & BF1 AR 1
Pb BIREHIK . X—J5 Iz Pb il 83 7YY
AR AR E I B 2R 8 , of 12% IX 3 i A7 7 B 1
W Pb ISP BARGRPIME, WM TRA —&E
FEHE Pb {SHLRY HHEINT, HAERS G- HhRAE
R REME; 5—Ir md R T EE AL,
FER U Pb {5 AR L PR RSS2 S 18
S Pb 54 T AT BEHA A BT IIRCR o

Pb PR R I, MR EZ
A% BT IRA SE RS, TR B Y5 A B AR
HOYEeAs RIS . AT REN , kR Gt

TSIy ol vers
Fg L XA REE TR S it

51+ E R R G M AR R0, AT R
ATE RN B SR X E Y B 0 AR R FE
AR AR T BRI Pb e (T BR B &
R T R AR A B (HIRTE R O L PR
B TURG  FPAR A ) B BT RO A
BEFEME, TRERYIEDZE Pb ZEARTRA KB & 42 PR
b 2RIz A, DA T e SR R A
H2 YA TR e A5 F T, L3 rp i B9
I8 AT LS A o ke A — RS W BRI RN,
B R e A AR A, R - 35RO S A AT A
PN, S T o AR A A A 7 A T B R R TR M o A
B, 7ER G Pb A (T3) 4T, BRAE A L
P brf e 3 R AR T 0 A 4 R L] LA R AR B DA T
AP HARBCA FRAY LI VTIR, AEp A A AR,
T % ok % €20 FR 0 R O A A IR B8 b o s -
Fr B, IO A B LR AT . X SRR
TEINEE 578 2 25 AF T IOIE R AL,
AR A RO R E SR
RS AR S W R
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‘B Pb RSN ALY BERK, HAMRARAR S
Pb & @I R TR Pb & &, BIZEM94/E
BELA LRI EE, XSRS ML,
B T RER 4> Pb TRRTEA I AR, W2 T Pb Xf i
EMESRERNEFEM A —ERE LS T BN
iy Pb 4, X RAHYI A —Fb B F AR B, XA HLHIE
TR ) PR EE R I e SR R, et
THEIFE ) Pb F AR RRER AR BRER S TVE T X
FATE, B TR A ERTRENE T, HOE A R AR T {5
FEYIAR R W) Pb XELL ) b EFE IS, X RS
61 PR EA IR A RAE R R ik
W SR EIREH KB R R A R A B A
AIBEN™, 85 1 5 o - i M ZE A A M B AR EIR
AR, (BRI Pb E&ZMAR AR
AP EHIAEXEAR. FH, AR PSR E A g
AR Pb BREED.

RV EERZBOCT | W FENERREUN
T 1, MR Y BA — 5 i 4 YR g R RE 1P A
X, Wi Pb 8 (T3) 5544 T P L R
P T AR AR, SO T ESR Pb 5 J 1
AR E A B RS, R, AR YE SR R R T
) %) A W i DA SR 0 DA T S 1) b R B EE 4
JEBREP, T B & 228 (Total translocated heavy
metal ) LU 3% 7% R AN RE B 47 b S BR B & IR AL B I BE T o
AW R EE Pb HARMAT , BB LR
AR E R EOS LARRME 28 8 4 TP, FE AU IR+
H A K A BB I T Y Pb B8 i MARER RS 3]
H EER, BL A M A B B AR I5 Y TR RE
Hio

4 bRriR, BAR B Ph JiA (T2.T3) B 2
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T, TERIS AR 2L B - AR RS 6+, 3
HERFIBREZ AR T —E MRS £ E
&R IIREST , AIXT TS ISR 1, RV BE Pb A S5
TRREEC T PEMEABER Pb R EEMEREE
71, ATRE A BIF B ERACR . REXEETIFESE
BAGTE P B E PR A A AL S H: Pb B4
Fetk, (HRFESIEH T BRI —ERRE Pb IR EA
Bob, St LRI € E P 15T

o

HiTE 25 f A FAT Ph ?%%i%?%?gT rgmtﬁ a|[81 ;Zgg gg

4 ZEig

TEPFA R LA, BOSFEEER) Pb Bhia
AR T Bk3E 22384 (Populus deltoidesxPopulus nigra)
HIA R AR, JF BAS B S AR K R R
BRI BIF R RHE . TEARFIFREER) Pb Bhif ab 2
T, RS - ANAS i 5 6 L FP R I A R AR IR Y
Pb & BB & T 25 HHERAL, X — R E T R S A
Syt N E g BRI . RN, FER R
i) Pb 5L T rh, RRIEEE T PRI RS B
Wz s 4 Pb (URES

H1 TR FH PRI AAs i b R A i AR 4 A
A—EMESR, BARMRR#T T —1MEKEY, 8
LT RK H A TR BHE TAE, IRIEH
2 Pb s HEMRE PRI R SE R, BUSEAT
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