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.Saori NisHIDA and Kazue TAzAKI: The Experimental Water Purification by Plant — Purification
of the Polluted Water with Heavy Metals —

ABSTRACT : Water pollution with heavy metals is one of the most serious environ-
mental problems . The aim of the studies are to examine the function of plants to
absorb heavy metals. Two species of plants were used for the experiments with
polluted water . One is Athyrium yokoscense of the fern species which is able to
absorb heavy metals, the other is Eichhornia crassipes called as Water Hyacinth
which is generally used for water purification of eutrophic lakes and ponds. The
cross section of each plant’s petiole and root was examined with optical microscope
and scanning electron microscope equipped with energy dispersive X-ray analyzer.
It was found that heavy metals of Zn and Pb were accumulated by these plants. The
result suggests that it is possible to purify polluted water by using the function of
plants absorption for heavy metals.

Key words : Athyrium yokoscense, Eichhornia crassipes, heavy metals absorption, Pb,
water pollution, water purification, Zn.
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Fig. 1. Optical micrographs of cross section of Athyrium yokoscense petiole after a one-week experiment
(Fig.1-1) and after a five-month experiment (Fig.1-2). Arrows indicate black matter.
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Fig. 2. Scanning electron micrograph of cross section of Athyrium  yokoscense petiole and the EDX
analysis showing presence of Pb and S after a five-month experiment. Arrow indicates adherent
matter. '
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Fig. 3. Optical micrographs of cross section of Eichhornia crassipes root after a three-day experiment
(Fig. 3-1, 2), after two-week experiment (Fig. 3-3), after fore~-week experiment (Fig. 3-4), after
five-week experiment (Fig. 3-5) and after six-week experiment (Fig. 3-6). Arrows indicate black
matter inside of vessel.
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Fig. 4. Scanning electron micrograph of cross section of the vessel of Eichhornia crassipes root and the
EDX analysis showing presence of S and Zn after two-week experiment . Arrow indicates

adherent matter inside of vessel.
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Fig. 5. Scanning electron micrograph of cross section of the vessel of Eickhornia crassipes root and the
EDX analysis showing presence of S, Zn and Pb after six-week experiment. Arrow indicates
adherent matter inside of vessel.



28 ARXEBFRHBENGESEHR 8205

Bepd 0 (FRAIZH 1986), ZOHEEEVREL Twb &, ESBYBECHFETIREAT TL
HEENTETH b, Fl2lE, BFRTHZANE/RITFRELH, XXX, ¥, £F5F
E3RENSBICHOEES D D, SHilMRc 0T 5 (MRLERRX St 1996), EHIZ
2 (1991) 2k 2%, ~EATFOEMCRLNLHIEE L D HEHROMBETHEREIN
B, ZLT, Wb ANRAKEA AV HEE LB TEAT 207 Hogtk, WES»LEH
E@mw«mﬁébtaf,m%%@mwﬁﬁmméhto,%L(&,%%ﬁyﬁﬁgﬁg
g~ AR TEBMIEYSFEL, FOMBECHIEMINDG LHEESN TS,

—F, EFRTIINE 2 TFERCLEROUFBEORERY b, EMOMEERELEN
BEMEIE, BELEROBEICERLTWLIEBELIcEsk, Thik, EEZE-T
G B sz kb Zn, Pb S0ELEA 4 2%, HERNEZE) AT, #EREHERZ S
THRABEAZL 28 25 TA v HRE L, BMEN, Tk, &L THAELLLE
IbNB, Thbb, BB L HIMOMEALEL WL JIEERNT ChETESL
VERPBETWD I ERRBEL Twb, £/, &% (1986) OBEIC LU, BELBROHE
MRS S b, RESER LT AEMNICH Y, MHETIc 5T, PbSO, & LTH
LT B ENTREENTWSE, ANERERY L L, #ERAIROEEWHE. EDX itk b8
S LD, Pb & S 3o THRIBEN, EBRETHD XRF 42 5i3, NS DT
B EBNESBILRAIBEL TWa I EAORE N, AEIo (1986) 13, HEHSIR
KITT B ERN B HTEHSR —EPERHL T ad 3L Twa, 8510, KRIFERHE
i1, KiZEEN TV RESEI/ B ERSIC P S5 81c, HTERSOMERCRO M
BELBIVLTOmEL T 2k, 72, EHTOBREREZHIT 7280, 0565 D5 EE
BT b b ErEZ HLLb,

FFAT AL AL EBOYEBEE, L, BENOMNEICEZEGWEVITEL TS, 20
M3, BELTICH—CBEWEEMEL T NTE %L, 121 20EFICIIRRE
O, REENCATEL T 2 L RS N2, BRI i3 2 BT Mo MHIREL T
(rBbhb, 27, BEWHIMNELCEERILRS L, HEWLBBR~AY AT
ik, HEOMBEERD £ ICEN > TWb I LR TES, INANE/ ATV
FliE, BEH L MEN~EEWE % EAS L WHEPOEBREN—DTH N L BbNE, £
LT, EERICHSEL-BEWEHD Zn % Pb »BEFIC k222N S bBRHINsZ e
5, ZnSO, % 7213 PbSO, nfb&te L (EMEINE EEZ b b, ZOERBREICLD, X7
ATHAIET Sy 728 B L THELRRBIC L 2RERENOBEIIS L (, EEBICLHEY
WA H B2 EARENS, D), BERLKENBNLST T, ESBORNF AN
FRADHEHE D TRER S L7,

F7, BEWEMZARE(1)E, SAa2mi 288 (D) nEeWEnTEEBE LRT 5
L IORBOFHFUOREL N LB LIED DL, BRI BEELZEDLHES LEW,
CnBL, BEBAACHUORBL ) ORBOKEFICERBICBERTILOEVELLE



Annual Report of Botanic Garden, Faculty of Science, Kanazawa Univ. No. 20, 1997 29

Ebns, ZHZ et b ATHETHEEECRIRREDL IV EHICESRA +> 2 kHhicE
BLLT W i ng,

AFRICE DN /2 THERTAT AL ZHISKICER L 2 ESBA A+ > & HWEAI IR
WL, bepe L TEMT B LhRENT, BHT2ELENEE (Bl2iF Pb % Zn %)
CHABOEAL (Bl ITHIEN, &2V iZMIlaH, EEWN) BEMTHY, ol ESE
AE%, SLILBERRLBPNESBORENFE L L CHETE 2 TEEL BV, LiL, EA
LT dIebres T, MPORIERT, WY, HHBRESLrERCAN, BLBIBHRL i
WERSTBHEED, BT HLENS D,

E ) F>3
ARREAT) I2H72), SRAFEFEMBEDE A TR —REL, BIE—RK, 3-8
WIRIRHEERSEOBARRERZ I LO LT 258, BIEAYEEROMIGHTLE &R
RFEFME GRS, % L CHIBMILREEO B 2 I3 BEO BB L 27507, =
ZIZECHALEBEL B3,

31 B X ®

m%ktﬁﬁ.wm.ﬁéﬁmm,ﬁm%%¢§,EmﬁmﬁﬂMW%mmWMi%u&wT%@.Eﬁéﬁ#
£, 113) : 111-117

REFMREM TR QREFES G NREE 7L —7, 199, BELLTABEORU S, MENFRS F s~
| AHEFREEE RS, 19958) : 1-58,

g %%.w%.474474%%%&@%%%McsHéﬁ%%tﬁﬁ—ﬁtﬁ%@ﬂl%mﬁ?*%%ﬁ%
220 T—, REEETERE, 94 : 12-19.

RiEEE, 1990, EEERFOBREENX 2T 75— 2, NARE, 9(4): 79-8L

- g #. 1986, FIRROMEL ENBME—F Dfpor7- 5 8E 5 C» T—, {2, 41(3): 19-22,

mﬁ%:-@%ﬁijwai%—ﬁ%%czwaﬁFivAmﬁﬁuowf.%%ik#é%Ammwnﬁn

AF M- BRI 1987, KT AT A A OKEELE ESHFE~OFRE. AMBEEA. 28(3) | 9-24

CWTFSRKIR IR, 1990, KT A TA AT & BKEELIIOw TOBE, KEEEWHOME, T

84-89,

CRRE R - RS - SRR - BRRET - IR - NBFIRE - ATEE. 1983, A5 AT A4 D

KERCEEE Z NEMFIAH, BRBHSROITRER. 3 © 139-149,

M%ﬂ%ﬁﬁé&.m%.ﬁﬁﬂ%mﬂ%ﬁmﬁﬁ.w%wwlﬂ%.ﬁﬁﬁﬁzﬁ%mﬁﬁzw%.mﬁiﬁ%
RRBIITRERRYWEOVBTM BT 2R, EAEWHREINEHE SR 1-63,

MAﬁ%-§ﬁﬁ%-¢kéﬁﬁ.w%.mﬁﬁmumwémiﬁ%mﬁﬁﬁﬁﬁmm%(%ml)~mwﬁé
BT W ERREROYEA—, OB SE, 5100 51-63.

FHIE. 1995. EYIc L 2 ELBEORN & BREMEE. RS v—F L. 183): 11-17,

Rig @.w%.ﬁFsﬁAﬁ%a474474%—&%@&&Rmtt#w—.Bﬁmﬂi%.%m:wﬁ&

AEHZE - SE B, 191 RFA T A4 Ol KE—F BB O L C—, JKALEEHA. 32(5) : 39-44.

WA - 81K 51986, T4 7 % 72 & 3 ELBRN—RERE~ND Y % 7 HIEEO—Fl— BIE 406) |
41-47,

B EME- FHE A F-9% F A4 . 1986, KT AT A A DEFIEY S BIEROTMENSTENES,
FILEER AT E, 210 : 17-23,




30 SRFEFRWEEYRESR $205

C MIF-FEE AT AH R 1985 kT TA A OmERFERICHT B4 I A0KE, W
IER TR, 208 ¢ 63-76.

EHE—ER B EE  AREE, 1991, NELEES FHY “~E 2 2T 1281 2 B0 EBASH £ T,
BA(baE4sk 1991(6)  416-421, : ‘ i
BS%WE, 1996, EHTIICT L 5 PRS0 B ISER R L KESL. BEFASEE, 64(4) : 325-331



