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Accumulating characteristics of manganese by Polygonum pubescens Blume
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Abstract ; Field surveys and hydroponic experiments were conducted to investigate growth responses of Polygonum pubescens
Blume to Mn and its ability to accumulate this metal. A maximum Mn concentration in leaf dry matter was found to be
16649mg/kg. The plant grows well on Mn mine wasteland in Guangxi with a Mn concentration as high as 250000 mg/kg.
Under hydroponic conditions, the Mn concentration in the tissues of the plants increased with increasing solution
concentrations. At 1 mmol/L Mn the Mn concentration in the leaves exceeded 10000mg/kg. At 20mmol/L, the plant still
survived with maximum Mn concentration in the roots, stems and leaves reaching 9923, 18112 and 55750mg/kg
respectively. The Mn concentrations in the stems and leaves of the plants were greater than in the roots in all the Mn
treatments. Our results suggest that P. pubescens is a Mn hyperaccumulator. This species may provide a potential new
resource for use in the phytoremediation of Mn-contaminated soils and as a tool for exploring the mechanisms of Mn

hyperaccumulation in plants.
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W H AR AN ER S,

1B —FE SR N EA BN, B &SR A TR RERE, i) 554 20 e & 415 4 + 1%
BORFFEE N RIE R . YR AR YETE R EXGE N —FIAHE &R T HRAVKIERHE R,
EFEEAAEEEYNERNFHREMRBEREESE, NTTXBIERAERN R HESRESENE
iy, B EARAE ARk £ RS E . BEAANES BB EEMYA 400 ZF, 4K EH N
PR E Y, T B EEYICE 15 7, 28O0 KTE TR X MARASEY) . BN NS S EEY
FEA 4 F0, BN ERE Y SEM R K AR BRI LT 3 M B AAEY

HE YR B ATEY B E AR B A ERALE XWER T, AT RGNS EEEY,
X PR R T E R R R A R IS I T, T 4B BN E SR R, LA O I Y 3
AL E LAY, MRS G T B B AR AR Y AR N I & AR ML SR AL B A B R
1 HREH=E
1.1 BpARRAE

T XA TP 2 BB £ e X, BEAEARTT 125km , #b3ARFR : L4 25°297 ~26°23, /R 4 110°
37" ~111°29" Z [], 7 X J& J& Hh ML R 22 RS fige , SR IR AN, TR B e, H R, W28, Z4EF YR
17.7°C AEBUR 6465°C , AF[EFN & 1492. 2mm, HIRIPREEH, Z 0L SRR EEEHEY AR BT K
FERXTH X B PR B T BRI, SN E, DRSS B I ERT KESERT &, HY
AERZR 25 X8 ENRERE Y R IRE T 5 RS, 200 RET KAEY) (k) KAH
R 22 T3 (TRBE T 0 ~30em) HITE SR & BIFE 50,
1.2 EWNEFRBIER

T XIEEAREAK -BHEEZYE , B RK LT %5 K H Hoagland B FHRMHFTHIEFR, KE
— € PSR AR b Sem K ZC A B BRI TSR IR BEE IR  FEBUR K IR AR R 5, VA K —
BUAEARIT tR IR AL R, AR 3 MR, S5 RIS WA ARl 3L, FLi B 10 MU EE/KF-:0. 0091 (CK) |0. 500,
1. 000.2.000.5.000.8.000.,10.000.,12. 000.15. 000 ,20. 000mmol/L, 4% A MnCL-4H,0 BFEZ A, B0 3
W3 ANER, I 45d, BEFRBIEEXR 14h BB, fREF 24h 868 S, BB EHIAE 25 ~30°C , R pH {H,
g 4d 1 KEFFW.
1.3 T3 SHEWE ST

kB XH LIRS BARTEIE i 100 Bifi Gkt . YRS BRK kT %, A5
H R A 20mmol/L EDTA-Na ¥ FH A2 #2 15min, LARBRR BB ER M S8 E 7, &5 HH LB 7Kk 3
W, FABOK AR TR K 73, B 7 AR 2 3 BT R MEAE Y, 72 105°C T AT 30min, SR /5 7E 70°C T4t
48h, M EMEY & F 0 T H & , &5 ARSI ILUE 4, iF 60 B Jé i Mt .

-3 5 H] HNO, + HF + HCIO, 1 f# , F ) HE i HNO, + H, 0,16/ , X R RN if s . ERR S BI
i 5 $492% K D1 IR o ot BE 1 (WFX-110)
2 ZR55H
2.1 TXFEELER

AR E R, U R EFH A K EAEY) EEHEEZE (P. pubescens B. ) (KL IH ( Polygonum
perfoliatum L. ) JGHR ¥ ( Kummerowia striata) . %3% ( Erigeron acer L. ) [ A5 % ( Patrinia villosa Juss. ) HHLZR
( Panicum repens L. ) \$=F ( Dicranopteris pedata) b Bk A ( Rhus chinensis Mill. ) \1#7% [ ( Macleaya cordata) , H:
HEEE M) I TER MR EIMVEREE

PAMER ZM T EEEXN Mn FEEBRILE 1, RUAE,HEEX Mn GRIBHE LRSS MRER
A48 BZEH 94T A B 2 Baker I Brooks 2 H ) Mn #8 & S A & B I S8 (10000mg/kg TE) ', 4
VL P -3 A 5 B 21076. 8 ~250000mg/kg, /AR FLE KN 5. 28, S/ 3,78, X/ IR BERK T 1,1X
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Table 1 Manganese bioconcentration and translocation of P. pubescens Bl. under field conditions in Quanzhou Manganese Mine, in Guangxi,
South China

e M4 R Mg i

5 No. Mn in soil Mn in leaves Mn in stems Mn in roots I]://S:E TZI:E ?//R*;E
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 144184.7 13916.3 2883.7 2745.0 0.10 5.07 1.05
2 117475. 4 14632.2 3024.9 2769.7 0.12 5.28 1.09
3 133548. 4 10970.7 2983.0 2901.7 0.08 3.78 1.03
4 59300. 0 13028.8 4210.7 3222.6 0.22 4.04 1.31
5 250000. 0 16649.9 3746.6 3545.9 0.07 4.70 1.06

A MG SRS U4 & B 2 1 Ratio of Mn concentrations in leaves to that in soils; B: 4% & & 54345 & & Z It Ratio of Mn concentrations in
leaves to that in roots; C:284% & 5453 & Z It Ratio of Mn concentrations in stems to that in roots

2.2 RV ERAE TS B2 K

BHRBEFLEREY, BB SR W 0. 0091 ~20. 000mmol/L. K Fe WL A BEAZ IS , X BWIJE
SOXHEEEL A AR B MO PE. 2 BE VR BE /N T 8. 000mmol/L B, 45 35 A K BEAR IE B ; 24 4% AL B v B K T
10. 000mmol/L i , ALF 28 i, 45 38 25 -+ ST I th RV VR ) B, T L WS 80 A58 BT B e 0 2., 1L
SR %, (A I B AR 8 A BRI WD 35d J5 , VK BEJ 15. 000mmol/L 1 20. 000mmol/L f)
e KB B B K G , B A I

BERSEORORT R, FRABOE EE TR o S Shoot @ A€ Roor
JFR 22 SRR &, 5 HER K OF/NF 5. 000mmol/ L |2 & 3
MELETHEEENTEZMSARERE2ER L 5 (1| |
THBAF FRETEN TES B AERAFES £ [

257 (R RRA IR 20.000mmol/L Fi0sE § 1O[)

B SRR R T E L H X B 4 ek  33% 0 of9 0 e 1 1 1
F45.4% . 4438 Mn treatment (mmol-L ™)
2.3 A[EERALIEHE T BN TN EE PRI T

HE L ALHL, FEEFBIE SRR T  EBERTD kg 1 Bffects of Mn treatment on the biomass of P. pubescens grown
BRE BRI > ZE >, BEEMMERIK AN,  under hydroponic conditions
SEIR X MHPNESEZRTN N, Y48WE/PDT AR FRE R — B EUE 2 [0 19 25 5 A B3 (p <0.05)
8. 000mmol/L. i}, &AL 2 2 ] F) 22 57 35 . 3 i 1. 2 7K
- B MR BE AT 10. 000mmol/L B, A2 B2 4 B4 (FHFIZE) Mn & B BARGR S S (B ISR %, L4
AbFE ¥ FE Ry 20. 000mmol/L B, M 48 & 8 ik 55750. 4mg/ ke , 2545 & B 5 ik 18112, 2mg/kg

R 2 ATH, S EFRBE S RN 0.0091mmol/L B, EEZEWAYEERI(H Mo SE5EFRW Mo &
B2 ) &k 3750 A A KA AN KPR, AV EERPE TGS X FEREF VEREYAEKRK
DR ICER , M A KA B BN A8 A ) 6T KT B, 4 BN T RRAR R LML B AR . B
HORBAURAR , X 5HIMRESTER -, AR EEMY RRELE N — R, FEREEN K
R, EEEHE S B SR AR S EMIILEERE EFHEFE, 25 8. 000mmol/L B3k B H KMH 9. 21, Z 5 FF ik
TR, HZ 20.000mmol/L B 5. 62 , 24 & & SR & B M HLE W2 AHIEL,
3 it

Y Esh B (TE) 4 Cd 353 100mg/kg, & Co,Cu Ni,Pb 15 %] 1000mg/kg, & Mn . Zn iK%
10000mg/kg DA_F (AEPIFR N AE B B, RIEHA R S/R > 1 B4 (S Al R 43 HIFEAE Yyt b 354 FiAR
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HELRBOEER)" BIMEEEREW(ER1),541

7., 60000 -
RREA TSI 6 & R 10000mg/kg, S5 5 sooo0|- m i -
16649. Omg/ke, BRI R —Fh G B B LM M. SN g 000p T
FRERAR B TIHEEM RS, F5 |
G 1. 000mmol/L Y HE S AEBBHT  Sow  oop 0 0y g B KK
10000mg/kg; 4R HERI K P2 8. 000mmol/L B, 25553 = My o. - ‘é '4 ‘/l 1 1 15 2

FANEE T 10000mg/ kg, i -4 & £ 33 40880me/ BG4 Mo treatment (mmol-L)
;Y44 fit )y 20. T, 2R 4

ke; =45 FERL AP 3y 20. 000mmol/L B, ZAIF A9 2 B2 MR B P R

ﬁﬁ%u [E_"ijj 18112 *ﬂ 55750mg/kg, Iﬁ] H?J-’ Ei’ﬁgﬁ%ﬁ: Fig. 2 Mn concentration of Polygonum pubescens Blume in

—Fﬁfﬁﬂ:}iﬂ?g?%ﬁ%ﬂﬁi%ﬁﬁtmﬁE‘Jﬁé‘%%ﬁ nutrient solution

5,8 S/R>1,

R2 EFEEFFHTEEENENERER

Table 2 Manganese bioconcentration and translocation of P. pubescens grown in nutrient solution

Kb Treatment( mmol-L ') /B /N W/ EFW /N /4 L/R 2/#3 S/R
0.0091 3750 823 4.56 1.47
0.5 292 22 6.20 1.13
1 210 29 7.27 1.19
2 163 21 7.73 1.39
5 104 13 8.30 1.60
8 93 10 9.21 2.34

10 83 10 8.23 2.29
12 76 11 6.59 1.96
15 64 11 5.95 1.88
20 51 9 5.62 1.83

RSB S B SIS 250000mg/kg AT X E F M EARRTTIE® &K, EE R RIE R B
20. 000mmol/L KM REARKTE K ,28d A B EEIER , B B R FAY S RN G H K b, ROPEEHE—F
1 B AR B MY, AMUE IR I04E BT AERE ), M H R RS WG RE EWNEE T . S0 K Fb B4R
MBI NG & B LB RIS IR A T WK, TTRE S A KA R i pH EAA MR EHREERE X, MH
GRS T R M TR R B4R IR AE T BB B B R A — R I

SEEERAET PIAEGE T 8 R IS AR B MY, B | AR BAHEY) , 22 BT, B 60 ~90cm, B4k
SEREIRE ; IR BEATTE B SE AT, K 5 ~ 10em, $8 1 ~2. Sem, b R4, o E BB 66 BE 1, 9 T 25 S il
KB, HGELT; £ K B, 7EIT T PG H R AR AT S A . Ak,
BEE A B, TR AT ROE . B, BN AR 1S R SO A B B AR KIS , IR AR 1
TIPS 8 B SR WL BER A T — b B R BRI
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