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(=) RBEY BEHEHDDHHERITWAKES (Eickhornia crassipes) | 153 (Ny-
mphoides peltatum ) ., ¥ ( Nelumbo nucifera) ., ¥ ( Zizania caduciflora) FEILL
(Azolla imbricata) 5F,

(D) EH JEBAREGHEE, KN, ENHEE—-REEEE, BILANEB%
— R, UGS —TEY AR T A& RS EE SR,

(2) ## EERBHE., BPRR 1Y . KER . WRRKIERE . &5 10—
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(W) WEHWE

Lo ARBEWMEHR. 8. HEE (Fb, Cd. Cr., Cu, Zn, Ni) &8 B/KKELER
(COD, pHf&., M. HE. /K& .

2. YRR, BT, R, WEAK. B, 2E€BEAE.
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Table 1 The amounts of N and P in the water of test ponds eliminated by plants (unit:mg/1)

== Y
NS ko K 5 HEE, x W £ 8 H
I T -
B8 F LN P 1 N P N P N P
- - ‘ ¢
358858 4,80 0,42
4H2H 3.20 0,37
4888 1,96 0,28
4 B19H 3,17 0,44 3.60 0,45
4 H30R 3,02 0,35 2.39
589 H 0,28 0,24 1,62 0.063
5 JH20H 1.27 0,20 2.19 0.17 0,74 0.025
6 H20H 0,97 I 1,70
7TH1H 0,74 0.08 ! 1,27 0,10 -
HBEE (%) I 76,66 81,82 67472 77,78 54,33 60,32 } 59,17 33,33
RBEH) (12%) (12%) (20%) | (33%)

* X5 WAk MNHs.78, B PHO53ER/7. HARBRBERRY, BEXREEHY, BHRRAHRN, RRPEAD
WN, PEBSHRATHSREATR -, BEL£2, 3, 4. 54, H¥EAKPHESLR&ECODM, KREMH

N, PaE, RRYESRERGRABMA,
# 2 BREEOXAZBRAIRERE B/

Table 2 The amounts of Pb, Cd, Zn, Cu in the water eliminated
by Nymphoides peltatum for 30 days (unit:mg/D

*® !

Pb Cd } Zn | Cu
B_#» et R _ I
! | |
4 A30H 0,033 i 0.00106 | 0,166 [ 9.017
| !
-5 H29H 0.022 ! 0.00103 { 0,105 0,013
‘ S R
T - w !
XBE OO 33,0 | 28,30 i 36,70 % 23,53
]

*eet kR BB SR Y P o,063, Cd 0,002, Zn 0,204, Cu 0,0238 35/,

3. KBRS

HNYREER RBENH, RBHEKRNCODEHBETFH I, M4—7H, BFH
YIS B AR MBI, JKRCOD B MR (L% 3) . XEERMT N, P EHH
VR BEYARRB R FR, BT RERDESKE, ERTERS, %X EBRD,
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Table 3 The decrease of the water COD value in the test ;crds (mzC:/D

AW K7 ! X l
4 A19H 18,67 [ 18,92
4 Aol 17,20 | 17.80
54 9H 16,40 i 15,80 14,00
5 Ao p ! 8.40 Y 12,40 10,80
6 A20H ‘ 7.10 ‘ 10,30
TH1R | 5.88 ‘ 9.96

BIER (%) 68.50 | 47,36 22,86
RB R ¥ ? (712%) | (12%) ‘ (20%)

]

Uy Bk kg CODE H 19,96,
M TP REEFYVN T R I UKAEYEE Y A SMER T E M 1§ /K 4£COD,

HERA HERRKYKERZFYLDIIER. KAEEY AR, Rk i3 IEBK K E
39, WHEHEBRSB/KT., FHKE, MEBEFEY T, ATEEEAREMRE, SEHEMMN,
EHEYERT2RE (L A19B—T7H 1 H) , K#FHAEKEHBEREG66.66% 5 F53EM Kk
THERRIRT0%; HEIEE20RH (5 H9 H—29H) , /KIRMHEEK60%, PR E MR K
B,

pH EFREE RBRHR (4—7 A , NERUEHIBGFHERE, KM #EKoHRN
7.6, F7IEWEN8.0, W RS, THEHNS8.6, KRB IKE pH EHMLABIME . xEE
RERKEPHE SKDCO, EBFE MR, RBEBERETEDER, KTLREE, fRE
BEHMG T EERAER, BEKP CO, S EME; HNEDRAFRIIHE CO., #ikH
KEIpHAE L3 B M 1% o

KRR pH BRI EIRELS R, EHEANEE, xEKERNRERRSE , Pk
B CO, BREFH ESKHEAHEERTKEZ 1, 1A 3R EER Rk S
HCo,, ﬁﬁ4’T%$ﬂi§mu’Hﬂf{m(€L$7}(ﬁ, HESEREEER R B/K S CO, Hx (WFFI‘ 58
SAKL) HTXWHEREE, RIS REREDHCO,EBMNRE, KiEpHERE,

(O RREREPSREVSRRD

1. JRETN, PEEMEME AR4TH, N, PEKEFRSBT RO TEL, #
PEREHRI N, P ERBIERAME, X—FERENFERALTRED, tiRBREE
BEHHEIN, P, KEHBRATUZA P, REERIK/AKD Ny Py B —J7HER B AK S e
MBRTHXCEYRNS A20BUBLEME, KHASHT.65A0F/K: (BE) , 753N
L3047 /K (HE) ), @ﬁ/ﬁﬁ%ﬁﬁ%??ﬁi&emﬁﬂ’rﬁwﬁﬁﬁmw TERL, BUEKH
MERERPHNERES TR, ’

2, KRPELZESERY MNESTEH, ABRBHEEITNWELBABLNBHERLR
R BRI (K. »

() HYHERAME R ENE

. HMYNMERRK

Mok 6w RIEH, /RAGEREDRSEEIRMBEN, BIIRK N, P ETRLLE
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Table 4 The content changes of N and P in the mud of the test ponds (unit:mg/kg dry soil)

; & N | B P
I —]
I Wl R ! AHEH B EH ’ K
4 Hi1sH 3190 ‘l 6340 380 = 640
4 H30H 3020 f 5570 320 j 510
589 H 2310 J 290
5 H29H 1610 E 5060 230 ][ 460
40K G BERER (%) 49,53 20,19 39,47 i 28,13

Oz e ek N Y 4668.75, 2P Ws61.65
5 AREERGESASE (BX/ARFFL VY

Table 5 The decrease of the content of heavy metals in the mud of test ponds (mg/kg dry soil)

Pb Cd Cr | Ni Zn
WX R 7)(%?’*‘; jk;i;;!; %‘% 3 i}é.ir 7 ﬂ(%ﬁﬁi% R b Nt N
4 Hi9H 170,03 159.56 24,47 29,57 1 28,29 64,66 91,38
5 H29H 90,95 88,58 18.33 18,71 17.11 54,77 86,03
40K G R BRIEER(Y) 46,51 44.48 ! 25,09 j 36,72 39,52 { 15,30 5.83

USRS R/, Pbisi.s, Cdes,se, Crat,18, Nire,s8, Zn1os.60,
¥ 6 SHEYPNTENESERAN (EHE

Table 6 The accumulation coefficient of five srecies to the elements (mean value)

e B R N P Pb cd Cr Ni Zn Cu
iz Y i S I
X O 11444 11000 375 376 219 916 263 1123
£ A 6992 8687 280 305 161 472 256 682
ﬁ % 6479 5353 154 166 2C9 787 249 485
Wrae 8487 7433
¥ 7891 7200

FAEBE IhERSN, BAH S AMANWENFEASN. ELEPEIRNEMRRIEE, R
S AR 25 TR TR BE L, j%%%%pﬂ%%ﬁmﬁm%%%,%mﬁWT i EY
HEVTETEN. KFEEFIRERNESELYFTITXNEPR TR (Wolverton B,C,1978),
NFE 6 BA[EH, SHEYNARTENEERLRARE:
N K#HESHILASESEZA>E: P KA TE IO > % > 759,
Pb, Cdy Zn, Cu K#HE>FEEHSHERE; Cr. Ni KPFERESHE>FH
ELS Bk, WIKFEHAENERERB AR K.

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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2. HIEIR LR

BV R AO N E T BRERENEDE Gk . FRAKER LR, A8
KL 5 B 6 AREAK M E RSB 2.5 ATk (mED , RNSERSRESR
23,29 35/, MIAKFEENN S E RN 58.2335/k 5 F5 A20H , KHPEyBEE
7.65 AT/ CBER) , RINE RN 26.27 15/ AF , WETHRKHESERGEERY
200,975, T, TEM20RNA, SEH KRB ENKEREEIN T 42,7478, EXNERKEH
MR HT. 1375/ 8 /R FRE, RENHBERESBRKIS AR FET) .

£7 HPHN PRESERNSEIE GRHB) AL N, PE/RY/X, BERER/X/X)

Table 7 purification effeciency to N, P and heavy metals of three hydrophytes
(unit:N, P g/m?/day; heavy metals mg/m?/day)

% # \\ N P Pb Cd Cr Ni Zn Cu
Mo ® \
&K OB O ( 7.14 0,50 4,90 0.93 7,97 5,82 14,20 8,72
B =] " 5,76 0,85 2,72 0.41 7.75 1,99 10,91 2.26
[ 3 \ 3,89 0.38 1.64 0.29 3,02 1.46 3.30 1.34
|

MR T /R, ZFEDESERERKFAFS>TASTE, IREHTRKHFANPNEER
BRAEREHREKR N5 H 9 H—29H20R D, KIFEGEHEREN 0,268 /K2/
K, FHH0.24, FFHERH0.073), XAMFTEHEKCr, NiINEEAKBETHEN WEK6) ,
BHTFENARBRERTARNERE, IDFEAXMNCr, NiIELIEDRXTHEE.

(E) K, KR, #HPZEN, P, REESESRNEEXE

KPTEFZATEH A, WogEwik. SN, T8, HEEEYED , 3845 #%
SRR, 28, BB T RRIE A, B A B IR AR Y BOK R AR W BT R B G IR A A SR B ) o

fEKS JRIES MY ZR RS BRNMELR . BEEDENKRERPERMAER
N, F IESEREMN, KMARESRBEMEM D KB EHEMN 4 HA308—5 H29H —
THW, HYBEEANSEMN66AT, KETFEEEBBRLL 752/ GB1) , KESN
SR SI0ER/ATTE GR4) o FRELELNE, HYBEANSBRIN20AT, XK
PNEBRD 0,207/ (£ 1) , BEPNERRD HI0ES/ AT GE4) . K#H
FHERKENE BBV EETIRNE, FEBNIENR, HEEYRESEELETK,

FEKFRIBZE, TRNERE R —F B0 T, KAESIEHLNESRE
TSR, BHYTRL ERIERE, RRTRBY; KRBT N, PEEIYRTAM. &
Wy BAPUER B, ¥ XKD JREBPBTEVERE MK N, P, K¥42 NHT F1
I0s ) o BEBIBRMHNKEE, BT /RERMREWRI., 28, k. Se%EkE
H, BRBAHMITHBERILTES D, KRIFY PN ESE e HE KRR &2 s
IR RBIR A, 7Kk pH EFE . HREEHR RS TTREERTNESE 28R
Ko RIMTRAEKRNERZAFEE MK ALERR, KEBYI KRR 7T
RERI, #4223 K AR e R T B WE) 515

A, K. #Y. RERKREESREPARERRANTE S, TENSEEXSHY
ZIE R BN B BYE, FEE—MDESHANTFEXR GBEE D)
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Fig,1 The change trends of N, P and Cu in the system of water-plant-mud
in the Bichhornia crascipes pond with time

Lo FIRRABE., BIENRRERETEY, MKFRRES T REMREEN. L
RN AMEYHELE, WAKP N, PRESGENEERB MG LRHRHE AR

2. TRAGEEAK. MY, REZHEHXNEHED, FLTIHSTEHZF. B,
~17KEE7EE%%1$K§U-‘EH’J?§3?%B:$DE% 2, MEU—EtslrEem, KRR
TBRHIE Y. FRSEY R HE KA RIS YY) 5 1 T % B i B R AR ISP,
WP LB TR KA R S BRMREE SR BT ES H 0 Y 1 4 sk TRt
ITHBRFIH .

3. HERVIEBAKEEYGLENERAZELBRER, FHIRIFL™E, —REHK
WP T LI AR L, BRI eE B, AR, WIS AR 0 L BRI oA 4R A R
K, BBEALIE R AEME L BENE E RS, REAAERE M. RAEDIH L IER
BAR. ABIEAC, #ORE. BEE, RIS RERE B .
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THE PUR|FICATION EFFICIENCY OF AQUATIC VASCULAR
PLANTS TO THE POLLUTED WATER IN DIANCHI
LAKE, KUNMING

Wu yushu Li Senlin
(Yunnan University, Kunming)

This paper deals with the purification efficiency of five hydrophytes growing
in natural ponds and estuaries to the eutrophic ation (nitrogen and phosphorus)
and heavy-metals polluted water of Dianchi Lake, Kunming,

The results show that these hydrophytes can eliminate N,P and heavy metals
Fb,Cd,Cr, Ni, Zn, Cu have been studied) from the water and

siX elements
the mud through absorption and accumulation , As the content of pollutants in
water and mud is reduced, the pH value, COD value and the turbidity of the
water are also reduced in different degrees, so the water quality has been impr-
cved obviously, It indicates that scme hydrophytes have obvious purification eff-
iciency,

Among the five test species, Eichhornia crassipes is the best both on the ac-
cumulation coefficient and the purification efficiency to N, P and heavy metals,
so it is a superior species with great cleaning capacity,

The contents of N, P and heavy metals among the water-plant population-
-mud show the correlative change tendency. Therefore » when the biomass and
coverage of population reach to a certain degree, drag away the hydrophytes pr-
opcrticnally at regular intervals as to get rid of the rpollutants from the water
and the mud,If the quantity of pollutants entering the water is counter-balanced
by the pollutants output with plants dragged, then the enrichment process can be
coentrolled and the heavy metals pollution can be reduced,

These hydrophytes dragged from the water can be efficiently used as regen-
erative bio-energy resources,

It has practical significance to exploit the natural ponds and estuaries used

for develeping oxidation ponds system,



