% 45 % % 5 B od e K P F R ABRARR 2020 4% 5 A

Vol. 45 No. 5 Journal of Southwest China Normal University (Natural Science Edition) May

2020

DOI: 10. 13718/j. cnki. xsxb. 2020. 05. 017

EE6METE PHERIT Cd F0 Pb
KR E &R

FHHF, TWH. F =&
Wik F LR TR 100716

WE: GG RE, IREEME T, 2 F4EE DM M4 mx Cd f P i Wik & JEFRIE. 45 R R
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BTN . X Pb A E 4 R BB KRN, X Cd A Pb #5328 2 80 e/ R K #F 13 Cd i EL 50 me/ke,
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X B OWR: W W B8 ERr g

FESEE: Q949.755.5; Q945.78 XEKERERD: A XEHES: 1000 -5471(2020)05 - 0103 - 06

o T A AR 7 rp = RN FAL B R G Jm A I BT R . R R B TN R AR X IR

LIUN

B A= i g B B T AR R gl A G A e R BE AR L, S B R B AR, B
B BRI R IE . EYEE OEsEZ 0w R . B A AR B R 2 O AR, RN R
R BB L ESE, (AR, ARG, k2. P, PR ESRSRBIET A
BRES R AR E R, ARKRE HARRER, B A RBRAB 0. k8. R
(AR L KR MRS R L SRR L R TR S AR T A X R e A R R T 52 R
J1. RN R R E SR E T, e E NS 80z B TR R Sk, SoRmMEL . W4 RE

SRE S AP R T AR R DR A (R AR BRI X & A S P 2 £ 4T Cd R Pb
SAWA . BTSSP ZERS Cd F1 P BRIz BE ) - PR S P 8 1 T 6 J 75 Y18 52 b B i T ).

1 #RI5F*®
1.1 RIEH#

B B 0 + CR A P R AR ) AR BRI LB IR, IR S BRAE AR R L A B 55 57 ).

A PRAR PR B WL 1.
F1 S TEERELER

HE

A WL &= L SR =L PER TN AT 0 & 1D Tl B 4 Pb i b 4 Cd i &g kb
/(g kg™ /(mg « kg™") /(mg « kg™") /(mg « kg™") /(mg « kg™") /(mg « kg™")

pH {H

6. 54 1. 48 736.5 72.8 269.7 18.9 0.16

O YR AW 2018-11-08
TEZ R 200N (1994—), Lo, B-LAFsTA:, 322 S Fel MR 4 %) 3 4 Jd 35 L (B R A T



104 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn % 45 #%

S ZER A oR B PR ORFAL N, JF T 2017 4F 3 A4EAr, 5 APkt (33,222, 1) em Fih 2
(7.8%1.6) mm HEA — 3 524 1B Ak B BUZ Y51 45 4% (H AR 40 em, (5 25 e) 1, 4% 11 kg 33,
Al 3 Bk, 3£ 60 45, 180 #k. 2018 4E 3 A, ] Cd CL, » 2. 5H, O FI(CH;COO),Pb « 3H, OS5 4t it i %,
AR T L A A B 4 3 Ly XERRZH S 258K 3 L, ) R34y 3 RIS BEE. 25 A IS 2B 6 R I R AE
. By 1k 4 v U A5 AL
1.2 RIigit

MO PG R b X 458 Cd A1 P B35 Yk il 8 2 b © B AY B K & L. IR R Y5 Yo nl BE R I g ]
B, WFFT 0T E 4 Jm R A EL Y b BR AR I 24 SE . [ B 45 A (4 PR T R B o P M M g RURS: B s b o)
(GBI15618—2018) H (144 FH by 398 775 G JXURS: i 126 1 0 A< FH by - 98 75 e XURS: 457 il (EL i A7 B 40 J - 38 o o U B B
%14y, HHECEREDCD T 1(AD, 10(A2), 50(A3) mg/kg; Pb JiiH [t R : 500(B1), 1 000(B2), 2 000
(B3)mg/kg; #17 Cd #1 Pb —HF1E3Z, Xf B CKORINAME Cd #1 Pb), AN ES 6 K, L% 2.

R2 FHECIHPdEMERN 10 FHLWAEFREL mg/kg
4k Cd Pb Ab 3 Cd Pb
CK 0 0 A2B2 10 1 000
AlB1 1 500 A2B3 10 2 000
AlB2 1 1 000 A3B1 50 500
AlB3 1 2 000 A3B2 50 1 000
A2B1 10 500 A3B3 50 2 000
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H4 B M A B 40 d J5, SRR AT ISR R A MDA G 0 & Bl . 4 e 42 100 d
JE WA RAEFEWIRE S A RK IR E vh Pk T )5 TR L8 7K RCE th 5 IR T K 4. AR AR & 4 AR
KL=, £0105 CRTH 2 h, 80 CHET ZEE i, PRIt A MM EEILR )5 1 60 H JE Je i 5 H.

- FR AL A A5 R AR AR R BT ik R HERE S A HNO,-HEF-HCIO, =M ik . MY
R GB/T5009 HUsE 1 HNO,-HCLO, R & BRIE AL L H M . Cd F1 Pb il H 37 Z-5000 J5iF I OG
A s AR Y R 4 B 2, 6 2 L 7E 6 R AT S8 10 V0 AN MR T WO L 24 h LA L.
1. 4 FIELLE

B R F Microsoft Excel 2016 #l SPSS 22. 0 #4740 40 #7118 45,

AW R BRIV 8 BB R -

kicr, = Curmn /Crpnm kice, = Cy s / Corieprm ke = Cyg rasr / Couvim

2 HR54HH
2.1 Cd# Pb EFMBE P ZER &£ B &K K2
G SR . FERRFE Pb 154 (BB, &2 B np 284 ik F P 0 -4 28 B HE A MDA B R i i L 5 % I 22 7
REFGI2E L, AIBL f1 A2B1 A #8285 T CK(P<C0.05) (3 3), 2E Fn-2ek 5t Cd it &,
%3 Cd#nPbEAMESHETE P ISR 4L KIS

4b ¥R MR BE L/ (mg » g ') MDA BE/RFid H/(pmol » g 1) BAEYE/g
CK 2.97+0.07ab 21.92+0. 65¢ 41, 66=+0. 6¢
Al1B1 2.9540.09ab 23.7241. 32cde 59.72=+1.04a
AlB2 2.47+0. lc 25. 14 1. 45bed 31.03=+0.17d
Al1B3 2.26-+0. 1d 24. 67+0. 25bed 21.540. 85f
A2BI1 2.86=0.12b 23. 63+ 1. 46cde 47.354+1.11b
A2B2 2.4320. 0de 25. 42£0. 36abc 31.41£1.59d
A2B3 1. 3740. 051 27.341.08a 19. 42+1. 00g
A3BI1 3.0920.07a 23.4240. 81cde 29.141. 02e
A3B2 2.55740. 05¢ 25.92+1. 56ab 19.7+0. 76g
A3B3 1.5340. 13¢ 23.25740. 85de 13.71+0. 51h

T BUEERR S REE M EMAR MR, R Duncan ZH L4, [ —F11/NG F R A F 28 BUEAE 50K 125
BAGH X



% 5 M FHH, F AEMET AR R4 Cd Ao Ph 9 B G £ AR 105

B 7 + B CACAD B, pimg i b Ph(B2— B3) Al 23 il &2 3 i 2548 i e bk 11 BB AL R S B %, i
i MDA /R i 2 T CK, MR TR R A W) R B 35 (P<<0. 05). RIWIE PIn 28R % Ph L
BRUR.

2.2 EAMETERAMERI CdFn Pb BRI

5 CK A, &P Zem il R A it v iy Cd BT i e 4 BE T 58 Cd 38 BT & L 0% 35 i & 2 7 & (P <<
0.05) (F 4. 3 F Y X T 4 & i WOBCE A 3 R R A0 BRI 4 T b A BT AR 2K
M B B ZE R b R AR it 25, KRB Cd Jo R M HZEH R B i (1 B ) AR,

5 CKAHLL . &P Zem AR 25 b i Pb T it Lo B Bl 5 1 38 vh Pb B 38 BT i LU A9 385 n iy & 35 7 & (P <<
0.05), fHI i P ¥R .35 . R W] Pb 785 P i ZEA R N i B8 sh M4 22, B2 P 28R X Ph Mz i 2 31
LA R AR E . SRR Ph BT A BRI AR . 2K it

2P ZERAA Y Cd Al Pb Bt b (BT i) 43 ) AT 3k 3] 68. 04 mg/kg Fl 4 858. 1 mg/kg. #HRL, 2238
P (T Bt Cd Bt b fie sy il % 209 mg/kg M. Hammer %% 3, 18 Cd Fl Zn 1% B2 75 YL i) 1 S HEAT Sa
WMBERE S . S (Salix viminalis L.) TR 24N Cd B Z2M Y SE (Brassica napus L. ) %5
AAEY ;s Jensen FE R, BMHZE Cd, Zn, Pb Ml Cu P*HE {5 Y00 T . B MK IHREAT RN 3 b 4% is | B
SESE, FRAYRE SREG Y R OO LA BT RS G, AR LR B AR, KA R

HH B 5 F) S B g R A

R4 CAAPPEAMBFHETEPRMREN(TRE)FRIMA CdREL mg/kg

e # i Cd # B Ph
- 2 Ui it 2 Ui

CK 0.05+0.01i 0.02=£0.01h 0.16+0.02g 1.60+0. 16g 14.08+1. 64¢g 26.13+0. 55j
AlB1 0.732£0.05g 0.35+0.02g 3.2240.03f 21.9940. 46a 51.09+0. 84f 856. 304 1. 48h
A1B2 0.3440.01h 0.3340.00g 2.81+0.02f 20.48+0. 24b 112.70+£0. 54e 1 534.2046. 00e
A1B3 0.26=+0.01h 0.26£0.01g 2.5940. 04f 19.034+0.68c  219.00=£16. 70¢ 3 546.30E60b
A2B1 4.00£0. 03f 1.4540. 04f 21.84+0. 49 20.7440. 42b 43.9141. 591 990. 80410. 20g
A2B2 4.21+£0. 06e 1.8040. 08¢ 23.76+1.68d 18.66+0.60cd 163.92+1.50d 2 024.10+£21. 00c
A2B3 5.4940. 05¢ 2.1640.08d 23.94+0.22d 17.914-0. 20ef  357.16+0.50b 4 585.10+43. 00a
A3B1 9.20+£0. 16a 4.25+0. 12¢ 36.94+0. 12¢ 18.14+0.10de  111.33=£5. 20e 600. 46 = 1. 601
A3B2 4.50£0.03d 5.43+0.12b 53.43+0.97b 17.35+0. 33f 215.1541. 90¢ 1 062. 10551
A3B3 8.22+0.29b 11.55+0. 12a 68. 04+0. 56a 18.71+0.20cd  582.60+3. 30a 1 642.80+26d

T BERR 3 REE M F I EAFRMEZE . R Duncan Z 1 AL, [Fl—31 /NG FRER R R BUELE 520K F L2257 HA S
HER L
2.3 CAMPhESTLEMEPMIER Cd 1 Pb EREM T

M 5 g, B 3 Cd Brfe e ng s, SRt Zem stk Cd RALE AN, b4 5 CK, #4410

s AAG R . 7E ASBL A, Btk Cd RS IR B 5ok, O 0. 468 mg/#k. B 13 Pb 56 oy 4
Ko XS Cd 9 5 BFE 2 TREEHE. Pb SMHIERE Y X E LR Cd ) B,
RS CAMPEGEBHTEHIHEMENZERE
HRR L B/ (g e B D)

it B

Cd ZAE Pb 2

CK 2.9240.11h 580. 88+22. 471
A1B1 84.77+1.39f 17 896. 2422. 83d
A1B2 38.45+0.31g 18 891. 74470. 63c
A1B3 22.37+1.00gh 18 899. 36 £333. 36¢
A2B1 403.15417. 79¢ 15 711. 75+176. 23e
A2B2 323.24+14.40d 26 487.244263.72b
A2B3 186.754+9. 71e 35 494. 954-283. 28a
A3B1 468.54414. 78a 6 503. 82+36. 70h
A3B2 337.27410.37d 7 426.2+282.02¢g
A3B3 426.324-24. 40b 11 567.214+142. 721
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B 3 Pb R LR R, SR ZER bk P 2B AN O, A S CK, AR 225 AA 5
A . 7E A2B3 4. Hpk P R R (TR A B f R . 4 35. 495 me/ Pk, BEE 14 Cd Bk He o3
Ko MRS Pb iSRRI T m R FROE . RBTE b Cd e dEAtk Pb BB i B i iy Cd 2l
Pb 2. A s e rh Pb 2l 52 B e A RS2 B NI A AR X Cd /9 & 4. RBT L Cd 233
T A2 3P 2 A A A AT X A R P SR AR A 2R .

2.4 EAFHT MNP FELLMNEIHEMEREESCERELNZ N

s e Cd F Pb 54575 Je b B P ZE R 2% 48 B il Cd A1 P 2 i LA . LA e Cd il Pb i
IO HZRE XOM X, YRS E PN CR R LN ERE YURN Y, R Y, HRH Y FHIHE
YA BEAT TR I (R 6) L SN SRR ] # R Cd AP BriE S AR Cd 5 Pb iR
AR S B 0 BT e 2 08 L (P<<0. 05). A Mr & W], 75 Cd F1 Pb B 535 YL 5T o 5P i 2844 X
Cd Byl 32 2852 -4 Cd Bt LLARYS2 IR . X Pb gyl 32 2852 3¢ Pb i [LAY 2w, [ Jr 8 Pb Bt L
32 45 Pb it O ma BN, BEH] Ph 7R P ZE R AR A A S 22

F6 ERHEMEREECERELEIRESEREEN - TE&ERMPASH

LR ZOoaZ Ak A Oy R JLHE Zon Ak Rl A 5 R R
Yr= 0.330+0. 925X, +0.06X; 0. 884 Yr= 269.41—21.988X, +1.73X;  0.834

o Ys=—1.151+0.131X; +0.01X;  0.812 pp  Ys— 65 755+2. 99Xy +0.188X; 0. 856
Y, =—0.899+0.123X; +0.01X,  0.708 Y, = 13.933+0.019X, +0. 031X, 0. 157
Yy=—0.767+0.383X; +0.03X; 0. 835 Y\= 78.827—6.248X; +0.628X;  0.926

VE 7R FR B A O [T R A 3R A M B G2 L P<C0. 05).
2.5 SPMERMICdFAPHNEESHKIE

fE Cd il Pb AWM T, ZPI0HZekt Cd @4 REEA KT Ph(E 1), FUIE Pk Zeff b Cd iy Ml
ERAESIRT Ph. Cd BA L PAE Y Wi, A1BL kb B A2 5P i 244 i b st F 35620 %t Cd 19 & 5 R Y %
K 439k 3,215 0. 544, A2B3 4bHE, MRAXT Pb 0 & K, K 2,293 ) AUV ARAAE ) 5
SrEERBORT 0.4, BRI ZAEY B ZRe S5k, & EREE 0. 1~0. 4 B, B0l Akl Yy 4f 1 1
SBIGYA —E B E T, o E P IR AE R Cd A Pb i3 4% T 280 5 4L g 3.

an [ # E384 ar [ #2643
. HTERS 40.4 HTES 40.4
7 - Bz R - FHIERK
3F 7] b 3r
7 ) {03 ) {03
5 100 « & m % & , r
4 oL g = N4 4 ok b b 7 NG
4 Y v J0.2 M # . 7 7 » lp2 1
i RY 1 Vi - r CH g 77 & H
% ;///// \\ % ,/ 8 /
g X - E 7 ’ . ‘
AU g 7 o T 7 A8 L doa
[ / e Y ¥ c [ be[7] b b
O |rl-( L ||_/ ||_ I Z ||_ ||. I |r Il /I OO O 4 1—1 |I(1 |fi I L - A | OO
CK AIBI AIB2 AIB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3 CK AIBI AIB2 AlB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3
B KE BB 7K

H1 AR CdA Pb A AmadshT. LR TEMRRIFILS CdFfe Pb 5 & ZH stz 24
skt Cd F1 Pb 5528 283 /NTF 1(Cd 2l 0. 095~0. 230, Pb 3 0.036~0.353). $#iH Cd F
Pb 78 & P 284 [543 0 532 GE I, AR & 1 2 iE 1 .

3 £ it

D S nZep %t Cd 1 Ph HA BRI M. %) Cd T 58 T Pb.

2) M ZE M fE ASBL 41, Higk Cd RE K,  0.468 mg/fk. AZB3 41, Pb BURE R K, K
35. 495 mg/#k. Cd #1 Pb B2 5y BURAEARE . R B B0 09 155 ME . L 3Erh Pb 23l B pkAE P %) Cd Y
F2R LHEMRBE L Cd fle dEAE Ak Ph R, @Bt Cd Ml Btk Pb 2AL
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3) B s X Cd By RE 1 FAE RS E IR T P, BRI S A S TR E £y, AV EER
B, X1 Cd M Pb B ARG RAE T, HAHK T Pb, XF Cd By Ml 52 B4R 3 i

SEPI IR R B AT AR . AR LK, B K. W Cd F1 Pb i PEsR G h 3. W E 4 Jmis e+ EA
BB R RE ), AT LN 4 8 TS Y IR AE B S AR AL TR A0 BE IR R L AT SRR B R A 5 Al
HAMM BN ENE, k2P R 85000 B 1.
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On Absorption and Accumulation Characteristics
of Koelreuteria Bipinnata Franch. under
Combined Pollution of Cd’" and Pb**

LI Xiao-xiao, FENG Li-han, LI Ling

School of Horticulture and Landscape Architecture, Southwest University , Chongqing 400716 , China

Abstract: In this paper, the effects have been investigated of Cd, Pb combined pollution of purple soils
from the Chongqing regions on the uptake and translocation of Cd and Pb by Koelreuteria bipinnata
Franch. The results of pot experiment show that the concentration of Cd or Pb was promoted when the
concentration of Cd in soil was less than 50 mg « kg ' and the concentration of Pb in soil was less than 2
000 mg * kg ' in Cd, Pb combined pollution. The enrichment and translocation ability of Cd was greater
than that of Pb. The bio-concentration factors of Cd*" and Pb*" of in stem were 0. 102—0. 548 and 0. 061 —
0. 406. As the concentration of Cd in soil increased in Cd, Pb combined pollution, the enrichment ability of
Cd in Koelreuteria bi pinnata Franch. was reduced continuously. The enrichment ability of Pb in Koelreu-
teria bipinnata Franch. was firstly improved and then reduced. And translocation ability of Cd and Pb in
Koelreuteria bi pinnata Franch. was firstly reduced and then improved. Koelreuteria bipinnata Franch.

had the largest Cd concentration per plant in the group were 0. 461 mg « plant ', when the concentration

1 1

of Cd in soil was 50 mg * kg ' and Pb in soil was 500 mg * kg ' in Cd, Pb combined pollution. Koelreuteria

bipinnata Franch. had the largest Pb concentration per plant in the group were 35. 495 mg ¢ plant ',
when the concentration of Cd in soil was 10 mg * kg ' and Pb in soil was 2 000 mg * kg ' in Cd, Pb com-
bined pollution.

Key words: Cd; Pb; enrichment; Koelreuteria bipinnata Franch.
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