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Experimental research of phytoremediation properties
about Phytolacca acinosa on Mn-contaminated soil
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Abstract: Phyloalcca acinosa found in the territory of China is a kind of perennial and herbaceous manganese hyper-
accumulator plant. In order to achieve the best effect of repairment, the potential of P. acinosa for removal of manga-
nese in soil were evaluated. and confirmed the optimal harvest time, used by the indoor test of earth culture. The re-
sults showed that P. acinosa could transport Mn in soil to its aerial part. The Mn concentration in its leaves was the
maximum, its average value was 17 043 mg/kg DW, and much greater than the average value of Mn concentration
in its stems and roots separately. The average enrichment capacity of single plant reached the highest value when the
concentration was 500 mg/kg DW. One Phyloalcca acinosa could enriched 13 mg Mn averagely. It was determinated
that its best harvest time was 60 d in the dynamic experiment, the foot end’s biomass of P. acinosa which was
reaped in different time had unconspicuous diversity (P>>0.05), while the aerial part had a bigger diversity. Sequen-
tial harvest wouldn’t change the biological concentration ability of P. acinosa to Mn. These results indicated that P.
acinosa had a strong accumulation ability to manganese, and it was a kind of excellent species to repair Mn-contami-
nated soil. This was significant for the treatment of heavy metal pollution of soil and the improvement of database in

the field of phytoremediation.
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Fig. 1 Contents of Mn in roots, stems

and leaves of P. acinosa
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Fig. 2 Content of Mn in single plant of P. acinosa
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Fig. 3 Dynamic absorption in the parts of P. acinosa

21 146 mg/kg DW, & % # i & K ik 704.867 mg/
kg DW., ifi # I [8] /4 38 0, MR 25 0 v i 42 19 Mn 4B
BEZ 34, 30~60 d W, M F 5 & B A B 8 =
-2 B A A KRR 237.001 mg/kg DW, 60~
120 d B, & 4 09 ok B B8 A7) 76 18, {HL R WY W) ok
2%, RAN101.682 mg/kg DW , 3 A 4k +5 %5 7 15 4t
Ky, g Em T AR E. 758 120 RIHKR
AR B0 358 40 I A S B 2 ol s 7 E IR

AN [R) B[] WAC 35 1) 78 Bl A 0 i 25 S 0RO B gL
b B ST FRATTAG R 7 Bl 1) e A AR BF (R R 60 dL FE UL
Bl b SRR IOR 3 UK A i E B R WS AR AR )
(4 A= 4 ek PN 4 R B R R L B 2R 3 WK 2 ) T Bl
(AR 25 it S B B B 4 4 i 36 3 4694 687,30 928
mg/kg DW, £ AW 2 FH AP E (P>
0.05) . WOHR R AR B 56 3 I A 1 35 52 ) 75 Bl 1)
WSCAR i 3 AR AN R i G 1) A A e SRR L T
AN 2 U3/ 1 ki X 1) 2 OB

3 it

FIBE I A Min % i B AT A 28 202 mg/kg
DW, ¥ {H 17 043 mg/kg DW, 8 i1 Baker #1
Brooks fifi i il FAE . 7 Fili %o 4 04 e AR R WL R
i EL AT I - T v B 4 Jm A B RV ), TR e vk
AV Ve B2 S K- I P R i 2 A7 A 40 W AT S T
AT 0 o T ol 70 AR 5 BsF ) P A e DA AR PR g s 8 R g o
IR I E R THYIRN . iR Mn 7R Rl 1A 2
TR R EERE X2 T 28 1B 4E L 40 A i
HIZ RS Min 28 0 25 i 2k 3 i ST R AR R Y
Mn 28z AR PR B AE 7 L,



3 34 AR AL T A5 < il X 9 T R A8 B SR 5T 347

X i Bl A S B g AR AR TR AT A B 5 A
HARRAEY) 1Y 7 38 & £ /W E N 500 mg/kg DW
I A ey » — WA BG AT & 4 13 mg 224 1Y Mn,
ML, 7E3Z 500 mg/kg DW 475940+ . & 1 kg
) - LY T FhAE 39 BRRTRE .

BN - g v 5 MU 6 R 4, A L R ) AT
Z WK, TR AR B B R S s . AR
A AN Ta] B[] AT A 1Y) 7 i A ) i 22 S 0RO B
T8 ki B B A W3R e 8] & 60 d, 78 B Al I, 3% S2 ROk
WOk 3 U R HAH L G R I 1A 1835 52 ) 1 it %) i3k
L 3 SRR AN B R B A AR SRR L T R
23l /> i Bt %o e 1) B RSO

AN T B[] Wi 3 A 7 ki A 0 o 25 S O R W I, AR
R 2 A8 N T 3 15 95 25 0 8 X 4 A AL ) WOCHE A7
VAR . 5 B AR 0 SR AR A AE — 26 22 e, 7 I 45 05
KRB FE A BEARE SEBR Y A SR S R XA
1) i ORI R HEAT PEAR

it ABRZSBFASHREHFRR TS
MBKAB, BN BRI GTEEHNELESHRE L
FIE A RRRRBET L5, A4 5 B,

e ¥

Chaney RL, Minnie M, Li YM, et al. 1997. Phytoremediation of
soil metals (+3EHE G BAY B L) [J]. Curr Opin Biotechnol
EWH AR 1) ,8:279—284

Gratao PL,Prasad MNV,Cardoso PF.et al. 2005. Phytoreme-
diation: green technology for the clean-up of toxic metals in
the environment(HHYME K VG BRI B i A 35 5 4 8 I 4% (0
HF A)J]. Braz J Plant Physiol (B VGH Y = BR8P .17
(1):53—64

Liu YG(X = ) . Zhang HZ(FK £ Z) . Zeng GMCE Y6H) L et al.
2006. Heavy metal accumulation in plants on Mn mine tailings

G By E S B E)L]]. Pedosphere (13,

B B B T e e R B e e =]

( #5407 BT Continue from page 407 )

flammatory compound from Ehretia dicksonii[ J]. Biosci, Bio-
technol Biochem ,64:882—886

Mi JLOREA) . Wu CICR 4674 , Sun LGN R et al. 2013.
Chemical constituents from Ampelopsis japonica ( Thunb.)
Makino( A 84k 2% 0 WF52) [T ], Chin J Experim Tradit Med
Form (525607 7] 2 2 75D . 19(18) : 280 — 284

Sungran HUH, Young-Soo KIM. Eunsun JUNG. ez al. 2010.
Melanogenesis inhibitory effect of fatty acid alkyl esters iso-
lated from Ozxalis triangularis [J]. Biol Pharm Bull, 33
(7):1 242—1 245

Wang XH(E A £1) , Han GQUiE#: ). 1993. The chemical con-
stituents of Ariustolochia kunmingensis (& W T ¥ 4% 1 1k 2% i
5[], Acta Bot Yunnan (= ST - 15(3) :306—308

R R e = =)

16(1):131—136

Prasad MNV, Freitas H. 2003. Metal hyperaccumulation in plants-
Biodiversity prospecting for phytoremediation technology [ J].
Elec J Biotechnol ,6:275—321

Reeves RD, Baker AJM. 2000. Metal-accumulating plants[ M]//
Raskin 1, Ensley BD(eds). Phytoremediation of Toxic Metals:
Using Plants to Clean up the Environment. New York: John Wi-
ley & Sons,Inc:193—229

Tang XMHFHH#) ,Gong CF(3EFIE) , Liu PCXIME) » et al. 2009,
Study on characteristic of metal ion in root exudates of Mn hy-
peraccumulator Polygonum perfoliatum 1. under Mn stress(4h
R B YAT AR TR R W4 BB RO )] J
Guangxi Univ(J7 T R 227410 .34(21) :381—383

Ren LMUESL B, Liu PRI , Cai MZGEW B s et al. 2007.
Physiological response of Polygonum hydropiper, Comnyza
canadensis s Polygonum perfoliatum and Phytolacca americana
to manganese toxicity(ZK 2 | /N K& AT AR U3 A 3& W R B X 46
FR IR [1]. J Soil & Water Conserv UK T AR5 441D ,
21(3):82—85

Wang H(FE 4), Tang SMUE B H§) , Liao XJ(BEFR) et al.
2008. Physiological and molecular mechanisms of Mn uptake by
hyperaccumulting plant Polygonum hydropiper (Polygonaceae)
GEBFR B 1 K 208 S i A2 B8 5 20 F AL [T ). Acta Bot
Yunnan (= YIBFFE) , (4) :489—495

Wei CY(FHHFH) » Chen TBCBk R 5). 2001. Hyperaccumula-
tors and phytoremediation of heavy metal contaminated soil:
a review of studies in China and abroad(H 4 J& 8 & MY
FAEWEE H AR BT [J]. Acta Ecol Sin VEZ 40
21(7):1 196—1 203

Xue SG(##/E [#), Chen YX(FR3EB) , Reeves RD, et al. 2004,
Manganese uptake and accumulation by the hyperaccumulator
plant Phytolacca acinosa Roxb. (Phytolaccaceae) (7 fii Bl 8 =
SEAE Wy 1 ki X A W R AR B [T, Enwiron Pollut (83575
#4),131:393—399

Yuan MCE #{) ., Tie BQUZ M1 7E ), Tang MZ(FEE ), et al.
2007. Accumulation and uptake of manganese in a hyperaccu-
mulator Phytolacca americana Cifi 76 8 & 5 A8 H 3¢ W 74 b
M AN AL 2D [J]. Miner Eng (W) T.F2) ,20:188—190

Zhou N(J&T9). 2011. Review on the phytoremediation of contami-
nated soil CFIFAEYI & & 15 4 MBS 2538 [T, T Anhui
Agric Sci CEBUARNRNF) ,39(6) :3 390—3 391,3 404

e e e e e e e e e e e e e e e e e e

Yuan ZH(EIEED) . Han LI(EEAN A , Fan XGEBE) s et al. 2006.
Chemical constituents from red alga Corallina pilulifera (£1.3 /N
B2 A IFFEO [J]. Chin J Chin Mat Med (Fh [ 2 24
),31(21D) 1 787—1 790

Zhang YF(5K = 1%) . Wei D(BLZA) . Guo SY (ZRAEIE) set al. 2006.
Studies on chemical constituents of Poacynum hendersonii (J1E
B A BRI A WE 98D [)]. Nat Prod Res & Develop (K&
PRI 5IF KD . 18:954— 957

Zhang XP (5K 5 ), Yang Y(# JE) , Wu MR B, et al. 2010.
Chemical constituents of Rhaponticum uniflorum 8 M I 725 AR )
2R W58 [1]. Chin Trad & Herb Drug (FR# 24) , 41
(6):859—862



