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WEBANT EEEE MEMETM LR EMAE, R T84 BERBHEY ——F KR (Leersia hexandra Swartz) . #5 5
U EEERSBEEANERAHB OB RIEME, A NP8 & RIE 1786.9mg/ke, 25 L H5 B & 1084.2 ~ 2977, Tmg/kg;
HAAESESHB LRI IR EEHRES6.83, HHANESRERATEIRZLBEIE 1159, MARESRESKPE
TRZEEFE S17.86, FRARMNEEREBENELERESN MARFAKR MBS BT ENERNES BRHFERRKE
A YN EERRNASEERTFENEYEERRBEFNEEDH.
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Leersia hexandra Swartz: a newly discovered hygrophyte with chromium hyper- ,g

accumulator properties

ZHANG Xue-Hong, LUO Ya-Ping, HUANG Hai-Tao, LIU Jie, ZHU Yi-Nian, ZENG Quan-Fang ( Department of Resources and
Environmental Engineering , Guilin University of Technology , Guilin 541004, China) . Acta Ecologica Sinica ,2006,26(3) ;950 ~ 953.

Abstract: In a series of field investigations and plant samplings around an electroplating factory in Guangxi Province, a hygrophyte
with chromium hyper-accumulative properties, Leersia Hexandra Swartz, was found for the first time in china. Leersia Hexandra
Swartz is a perennial species that often grows along the margins of the tailing pond of the electroplating factory and the nearby i
streams . It grows to about 1m tall but when floating, it may have branches several meters long. Further research indicated that the ‘
hygrophyte from the tailing pond was obviously characterized by the chromium enrichment in its leaves, with a mean Cr :
concentration of 1786.9mg/kg (1084.2 ~ 2977.7mg/kg) . Its rootstalks had an average Cr concentration of 236.6mg/kg (135.2 ~ &
386.1mg/kg) , whereas the Cr concentrations in the silt and water of the pond were determined to be 114.3mg/kg and 5.90mg/L,
respectively. The highest ratio of Cr concentration in its leaves to that in soil around its roots was 56.83, the highest ratio of Cr
concentration in its leaves to that in its roots was 11.59 and the highest ratio of Cr concentration in its leaves to that in water was E
517.86. The results indicated that Leersia Hexandra Swartz could significantly absorb chromium from the silt and water and enrich
its leaves, stems and roots. In addition to its Cr hyper-accumulator characteristics, Leersia Hexandra Swartz is known to grow b
quickly, to be highly adaptable and is found over a wide geographical area. Therefore, this hygrophyte shows potential as a very ‘
successful phytoremedy in treating Cr-contaminated soil and water. Furthermore, its discovery provides a new plant for the

investigation of the Cr hyper-accumulation mechanism, E
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BRAGFLBHHRETRZ— HEANEHNE LS RE TR, EMHEYNBETE AR,
R 4E A 4E 98 %R BIERT, HIRENERAIHEY =BT, MHETHRHEYLF LR HRIEKAE
HY, MBI RETHEBEFNERYZ - BNBREFETEFSHTANNT ¢RRELE K
FEERMENLETL, HPARUBETLERNEREITRENE,

Bl EMHBREHEALEFNE BERARRNELRTAKER JEFF LB EETE TR
M. #4118 H AR (Phytoremediation) RFI YN BEE BN E E/ER, RBEMR L BAKEPHESBHOERE
BERESRENS. O TEHFEREREE. S THRE HEZEAMNHWER AAGRIREEAHRAHRIZ
—U, BEItA LRAE 400 ZHBERRHEY K- RERENEBREBYNEFH NAREBHFEHA
) Dicoma niccolifera Wild # Sutera fodina Wild, Fo4% B & B 4 1}y 1500mg/kg F1 2400mg/kg, B TR M Z % H
1000mg/kg* . BIHRI ML, XTFFEEANES REFZHYRERERD NAKRREATEEAY L
RAFEHBEY WA B ( Preris vittata L)' ;1  METEH LB M T A EREY RERR
( Sedum alfredii H)"™ ; HEAPAEIEM B G 17 & LAV AR RAEY —— KM 3F O 3 8 ( Preris cretica 1.)"™ ;BE4EH
ZHEMEAMNEELT B RREZANEBER BEY—B R ( Phywlacce acinosa Roxb)™™ s X1 % %5 72 W BT A N B
HERILT K ARG ER BEY—3 11 B3 (Viola baoshanensis)'™ ; B4 F1 4 M 22 & rb i 3% 1 4R B B AR
B MW 1 %5 (Solanum nigrum L. W, BHESEEAAMKREBARBEYHIRE, A CELHIIMNIERET
2= ( Leersia hexandra Swartz) 3T 4% B B B 4H1E ,

1 MB5HFE
1.1 FFShEESRAE

ISR g AT XY 110kn, LB E W RBKEHAT KEFH—MIES, REEHAM TR —
Fe/NEH S RASR  FE MBS A TR T KB & SR VR, ot 3 /R A R R SRR R T — SE KT B 2004
FIOABEIM R AEBHETHN —RIAIFIAE RRAERBIERKRNHEY EEH: 5 E (Digitaria
sanguinnalis) Y8 2 Y& ( Taraxacum officinale W .) . R B 7T ( Bambusa multiplex cv. Femleaf) . H 1€ W % ( Patrinia
villosa Juss.) W04 B 7 % ( Brachiaria subquadripara (Trin.) Hitche.) 5 #0828 ( Panicum repens L. ) F1 3 KK ( Leersia
hexandra Swartz) , 57 3% (K K ( Leersia hexandra Swartz) [ {2 43 77 F % KX 38 B9 58 . K ¥ R /MR 2, 2005 4F 10
B, BT S T W R BN R P FERRHFITREM
1.2 HEYBEM R RS 55T

BREINZFERARESHARKESE 15Smin B, HEE TP I K, BR . ZH0HSE, RERAMHE
105°C T A% 30min, EFEH7E 80CH T 4h, HAHHEWR MR 2.0 BEFHEM P, A 20ml W HEE
Al 4ml 2 & BRJG KR M FARE AR . ZE BV E 2 ~ Sml B, A 10ml % 857K, B I# 10 ~ 15min, H /5 A 25m
B, I H 0.2 MHBHBRZEZE , FRE TRIESHTI(HIL 18070) AT HHH Cr 5 &,

2 HBR5TR

% K (Leersia hexandra Swartz) , Z4F £ R AR #F F RN EMG B SUEA, 38 T AR . R ¥ AH
AR B ORIE SRR, TR SR, 1~ 2mm, HETRFEM T E S50 R GHAE 0 AR
BEF, BT, KA 3~ 12em, B 1.5mm, REW IR ERK,. 5 HEHARE, MR E BE AN
ELTHARAARRRE. KM, THTAWHE, yBAFE, 24 THREH RENHHKH
EE,

M3 PR A B R ML AR AR 1, SRR ZRANR EHIBTERTREF S
SR, RHEUG A PSS BRE, Tk 1084.2 ~ 2977. Tmg/kg, FHE S B H 1786.9meg/ kg, S X SRR
s RAE (1000mg/kg) » WEFPRIBPBH TS E N 114.3mg/kg, BE T BN 186.2mg/kg, ¥ 2 B R (L I K
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B 7)) (GB15618-1995)F —RiR " A P S B SMRPHE S RIILMAN 5.82~56.83, KFHNTRN
5.55~6.70mg/L, F¥{E K 5.90mg/L, bt A X B 5 KkPHETRILMEN 161.82~517.86, HEFESTEN
135.2 ~ 514.3mg/kg, FH{EH K 282 Omg/kg; H HFFE S B SMEPH I RILEN 3.76 ~ 11.59, AT, FERK
ﬁBM?ﬁ&ﬂE*EbMMM&%#E%H‘*kﬁB‘J%REO

21 FHEREGTRMPERRNENRBER(H)
Table 1 Chromium accumulation by Leersia hexandra Swartz under field conditions in Guangxi, South China

e RREPHEITR Kehsg g SR + & .

Sample Cr in soils(S) Cr in water( W) Cr in leaves(L) Cr E:ﬁroots ail;ﬁf;:(R) ULSE Bike uICH - )¢
No. (mg/kg) {(mg/L) (mg/kg) (mg/ke) L/§ L/w L/R
SM1 129.7 5.55 1974.1 170.4 - 15.22 355.69 11.59
SM2 52.4 5.75 ‘ 2977.7 331.6 56.83 517.86 8.98
SM3 104.0 5.85 1104.8 159.7 10.62 188.85 6.92
SM4 98.9 5.65 1453.5 386.1 14.70 257.26 3.76
SM5 186.2 6.70 1084.2 135.2 5.82 161.82 8.02
SM6 114.4 5.92 2127.1 514.3 18.59 359.31 4.14

a BB REMAEMUAMME 524 W E Because the biomass of roots was not enough to determinate Cr concentration, roots and stems were
mixed in the analysis;b M4 F B SRR P 5 E 2 X Ratio of Cr concentrations in leaves to that in soils;c BT Z S5 KFH TR 2 1L Ratio of Cr
concentrations in leaves to that in water;d M 3 B S5RE P4 T B2 I Ratio of Cr concentrations in leaves to that in roots and stems

HTH-SHRERRNEHREEER, F 2005 410 A, 7615 . T i/ L #/NRPH—KRRES
Bio ARARARFHTHZRAPHEEEARELER, /MITH - EEEGERLIEH 04 1.5km)# L#?
MRFERRTHEIRERTREEFERRATPEETR, AHERZHRN L DNEPEERRN BT
BH 13 Img/kg, HHZERREN T RIKAARFLERE. TRAAAHRUHRERERUAR MEPFER
R E R R H (2127, Img/kg) > Z + R (514.3mg/kg) , /MNA T IHZE KRB %K & B F N3 (986.0mg/
kg) > M (641.4mg/kg) > 2 (350.0mg/kg) , T AR RIS H ) L/ NEF R R FHEHK G B AR (46.4mg/kg) > &
(34.5mg/kg) > H (13 Img/kg) , 5347 H BU b4 00 60 S B PR TT 6 - (1) 7624895 4L i L Ak R i 2R SR E
HWRESANNBREESROZE HEEEBUE S LRI KEZERANEE T RPENESH BN
KRB QOFRREREKAFMEMHT, TEREYZETHRAAERETFRE L, 4 A TEEERKK
TP ESR HEHPIRHNESRESBERER,

I EREiTie \

MERAT TR TESHREPREBELEUATPREIBESRETPHESBILEXSE, ZRAEARE
HEEHREYEE. REFIAGAESER, SREABRTHRANSERGABRER AL RRE¥%E
BFEEH, BT REAHUNY B EET. MYSTENRERZ L HESENR A, T E5KPE
HMEREES T ETENESAEYESHERMERE X, FARTERAM BRI SEETH, 5
THAREENERENEYEBNBYAREENERE L, L

B RN EREZHHERBEYBREEN, KB I EEEALEY MYERER, ADENBEEH
R AR RAEATVRAEL, REFAERERHEEE" MER RIS EENRAREY, BRES
M, ERIEHRE, IS SER TEBAKERE S, —FYFa AL REH . X HETT YR A T8
BEERBET —MFHEDHE BN TRERETESREROBER RN A, WA FZE 55+ H
B A T o b 7 B R AR T T BE

References:

[1] Guo S Q. Properties and Usage of Chromium and Manganese. Beijing: Higher Education Press, 1992. 101 ~ 102,

[2] SunY Y. Chromium effect on the growing mechanism of plant and its accumulation in plant frond. Environmental Pollution & Control, 2001, 23(1); 45 ~
46.



http://www.cqvip.com

D 000 http://www.cqvip.com]

3 WU . FE IR B R — % KR (Leersia hexandra Swartz) 953

[ 3] Beijing EPA. Collection of Environmental Standards. Beijing: Standards Press of China, 2002. 217 ~ 220.

[4] Reeves RD, Baker A ] M. Metal-accumulating plants. In: Raskin I and Ensley B D eds. Phytoremediation of Toxic Metals: Using Plants to Clean Up the
Environment. New York: John Wiley & Sons, 2000.

[5] WeiCY, ChenTB. Hyperaccumulétors and phytoremediation of heavy metal contaminated soil: a review of studies in China and abroad. Acta Ecologica
Sinica, 2001, 21(7): 1196 ~ 1203.

[6] WeiCY, ChenTB, Huang Z C, et al. Arsenic hyperaccumulator Pteris Vittata L. and its arsenic accumulation. Chinese Science Bulletin, 2002, 47
(11): 902 ~ 905.

[7] Yang X, Yong XX, Ni WZ, etal. Sedum alfredii H: A new Zn hyperaccumulating plant first found in China. Chinese Science Bulletin, 2002, 47(19) :
1634 ~ 1637,

(8] WeiCY. ChenTB, HuangZ C, et al. Cretan Brake ( Pteris cretica L. ) ; an Arsenic-accumulating Plant. Acta Ecologica Sinica, 2002, 22(5): 777 ~
778.

[9] XueSG, ChenY X, Lin Q, et al. Phytolacca acinosa Roxb. ( Phytolaccaceae): A new manganese hyperaccumulator plant from Seuthern China. Acta
Ecologica Sinica, 2003, 23(5): 935 ~937.

{10] Liu W, Shu W S, Lan C Y. Viola baoshanensis, a plant that hyperaccumulates cadmium. Chinese Science Bulletin, 2004, 49(1): 29 ~ 32,

[11] Wei S H, Zhou Q X, Wang X, et al. A newly-discovered Cd-hyperac lator Sol nigrum L. Chinese Science Bulletin, 2005, 50(1): 33 ~ 38.

[12] Zhang X H, Wang D Q, Huang M, et al. Development of Electroplating Sludge Technology. Journal of Guilin Institute of Technology, 2004, 24(4) : 502
~506.

[13] Institutes of Botany; the Chinese Academy of Sciences. Advanced Illustrated Handbook of Chinese Botany, Volume 5. Beijing: Science Press, 1976.

[14] Ebbs S D, Kochian L V. Phytoextraction of Zinc by oat ( Avena sativa) , batley ( Hordeum vulgare), and Indian mustard ( Brassica juncea) . Environ. Sci.
Technol. , 1998, 32: 802 ~ 806.

I

(1] WEEHER. BEMEBERENA. L BEHHE LKL, 1992, 101 ~ 102,

[2] ¥z SxRPBEREBENEORAEAYETHRELR. FHESYR5E, 2001, 23(1): 45~ 46.

[3]) HEHFHEPR. FEEPREESE. U3, FERES B, 2002, 217 ~ 220,

[5] HHM, AR ExBRETEMYREYBERARMRER. £5FM, 2001, 21(7): 1196~ 1203.

(8] HHAM, KRR, HEF, &, KM OAE ——-FFRAWERAEHHEY . EEFEM®, 2002, 22(5): 777~ 778,
(9] BE4E, BREME, A5, % PEYTKRAAMNGERREYER. £5%M . 2003, 23(5): 935~937.

[12] 3k&2¥E, THRR, A, & afBRLBEARLR . BRI FRFIR, 2004, 24(4): 502 ~ 506,

[13]) FEBEGEMYTRHAER. PERSEYEYS, SEMH. L7 B iR, 19%.


http://www.cqvip.com

