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Bioaccumulation of Cd in different varieties of tobacco and their rhizosphere organic acid secretion character-
istics

YU Hao', WANG You-jing*, SONG Rui’, PAN Yan—shuo’, WANG Chang—qing*, LIU Bing—shan*, LI Ben—yin’, LI Xuan—zhen'

(1.College of Forestry, Henan Agricultural University, Zhengzhou 450002, China; 2.College of Life Sciences, Henan Agricultural Universi-
ty, Zhengzhou 450002, China; 3.College of Materials and Energy, South China Agricultural University, Guangzhou 510642, China;4.Mod-
ern Experimental Technology Center, Henan Agricultural University, Zhengzhou 450002, China; 5.Institute of Plant Nutrient and Environ-
mental Resources, Henan Academy of Agricultural Sciences, Zhengzhou, 450002, China)

Abstract: In order to determine the feasibility of remediation of Cd—contaminated soil by tobacco, pot experiments were conducted in this
study. Seven common tobacco varieties (Yunyan 87, Zhongyan 100, Yueyan 96, Changbohuang, K326, 8326, and NC628) were employed,
and the ability of tobacco to bioaccumulate Cd and the secretion characteristics of organic acids in the rhizosphere were analyzed. The re-
sults showed that the biomasses of "Changhohuang" root, stem, and leaf were the highest under Cd stress. The Cd concentrations in "Yun-
yan 87" leaves, "Changbohuang" stems, and "8326" roots were the highest, reaching 64.67 mg-kg™', 27.1 mg-kg ™', and 23.75 mg - kg™, re-
spectively. Regarding the Cd concentration in different organs, it was highest in leaves, followed by stems and roots. The highest removal
rate of Cd, i.e., 3.48%, was observed in “Changbohuang”. The organic acids in rhizosphere soils were analyzed using HPLC, and the results
showed that oxalic acid was secreted by all the tobacco varieties. This study indicated that tobacco is potential for using in the remediation
of heavy—metal—polluted soil, with "Changbohuang" the most promising variety for such.
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Table 1 Basic properties of the experimental soil

cd/ BT BURAEY R R

PH ﬁ -1 -1 -1 -1 -1
mg-kg gkg mg-kg mg-kg mg-kg
7.5 0.023 12.56 37.58 16.76 67.59

1.2 KIGAbIE

SIS T R A KA AR AT 1) R (a2
mm i ) F I CACL R AR (Todh fbK ) SR A a3k
IR+ K 652 mg CACL B AR T 40 kg + 1 (FRAR 451
TIREAJE Cd & 530 10 mg-kg™) ; 7644 163 mg CdCL
AN 200 g +/MEF SRS, LA 163 mg CdCL
200 g T ARZE IR A L JE LSS NN 652 mg CdCL
BT 1 kg b BRI R 0K 54 Cdim 1 kg -
539 kg HiRA . VA — T, 5 mUBURE TR BURE e
Cd &R 9.4 mg ke, /e . BEAHRE S AN 54~
A AT AR R B SRR (IR & R AS &
Cd) 5 HHE SR G IR R AR b PR A KOtk
B S — BRI (U —0) Bk, 4 1.0 ke 128
FH—Hk o BEROGIE 10 h, W EE 28 C5 W 14 h, T B2
18 °C; 12 SE N 70% .
1.3 H@mRESNUE

TARRRS HK 30 d Je RAEFE A, S B 3L L dmi R
HRBR A, SR 5 FH B Rl B 2 FE AR 2 ] 6 A - B 2
A ARPR A -20 CUKAR & . WA K25
5 KRR R 2R R K Ve, B 2 B KR E kT
G, HANE BT TR 25 (507, T 105 CF A H
30 min, 65 CHET 280 JiT & JF PRt , G0 i)
LR R IE E 2 2 25 mL, F 2 B KA 5 T IR ot
T S A Cd 5

A LRI E - 0 PR - e R SRR A
% H R AN SR I Fr it , A MLIR Yl a3 2l . FRIBUIR
PrE3EREAL S ¢ 725 mL .08, 10 mL 0.1% 1Y
H.PO, /KA W, #7275 3 min J& , 7E 5000 r-min ' $5538 R,
B0 5 ming S /KA 0.45 wm JE AR, FH 5 SO 6
(T [ Agilent 28 /] )R o 3% 408 i sh A A
0.01 mol - L™ B2 2% vh ik (pH=2.7) ; HEAE TR J 20 pl;
Wi 0.5 mLemin™'; FEVE 30 °C; K37 K 210 nm!'™”,
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The different letters indicated significant difference among different
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Figure 1 Tobacco biomass of different varieties
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Figure 2 Cd concentration in roots , stems and leaves of different

Cd /E'\Ei/mg kg™

varieties of tobacco
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Figure 3 Enrichment coefficient of different varieties of

tobacco to Cd
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2.21%, W # H 22 36.5%, 7% 55 1. 3% /K F (P<0.05)
(FE14) . 1755 5558 2ok 208 S50 LA & AR AE P B B2
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Figure 4 Cd removal rate of different varieties of tobacco
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A G R TS GBS etk SR A

A B A 5E 22 B (] 2) AN [R] SRR B 6 Cd 3394
BRI E LR T, IF B R oA A Cd Y 2
S, 3 5 HAd B 58 45 SR ISR, 491 4 % 4H RO o 2%
R A, Y T CA RN ELIA F) 10 mg-kg ' 2247
BF L JHEL A R Cd & s T AR B e A T o AR S g
K Cd % 5 AF 4.8 mg- kg T AHHE N A Cd % &
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B 5t KON R B AL Cd 7% 5 i (180 mg « kg™ ) > 25
(100 mg-kg™")>HR (80 mg-ke™) . A 57 3% BHAE Py
F B T PR 40 B A R R Cd R i B e AR R T A
FH L 332 DA Cd = DX 7 Y 96 R 240 i B S5 A AN
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EHB AR MGG YRR S E B G R
ICEE 4 B 5 AN MO RE Hh AR 5 28 A5 28R 1 4G B
HEEREA, WL E 50 Cd & i & TR A
E L
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HESEAE, B8 REGEK UL Y X 8 48 1)
WS RE ka2, ML 3 & BEA [R] i F R 5 35 %) Cd
A ERIRICRE ST o MIHEL 5 AN Cd ) &

3 it BRA LRI, H A it s AR RE D R B
TT1E KT 3 Cd s B R AT T
A E WL T Z M A Y i R R HRZR 73 B AT AILIR AT RE 5 MR AL RS0 o 4 )
F2 CABMET AR mMEER AN EVEE S (ng-kg")
Table 2 Secretion of organic acids from different tobacco roots under Cd stress(mg-kg™)
AL ZH 87 i 100 B 96 S0 NC628 K326 8326 CK
LR 15.57a 12.44h 13.05b 16.23a 10.2¢ 12.36b 14.08ab 0.44d
SRR — 0.17a 0.13a — — — — 0.05h
Pt — - - - - - - -
I - — 0.25a — — — 0.16b —
7 0.20b 0.26ab — 0.28ab 0.31a 0.21b 0.30a 0.02¢

TE [T AN ) B 2o Ab 3] 19 22 54 (P<0.05,n=3) 5 “—"FR AR M Y o

Note : The different letters between the same column represent the difference of treatments (P<0.05,7=3) ; "—" means that it is not detected.
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