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Abstract : By using methods of field investigation and laboratory experiments, a comparative study of four
wetland parks in Nansi Lake area was conducted to examine the diversity of aquatic macrophyte species and
associations. Physicochemical factors such as pH, conductivity (EC), total nitrogen (TN), total phos-
phorus (TP) and chemical oxygen demand (CODcr) were measured to evaluate eutrophication level of the
lake water. The influence of aquatic macrophyte associations on spatial distribution of water pollutants was
studied on the national wetland park of Weishan Lake, as the main object of study. The results showed:
1) a total of 43 species of aquatic macrophytes belonging to 36 genera and 26 families were observed widely
in the four wetland parks in Nansi Lake area (referred to as W, T, B, and P ), Cyperaceae had the most
species, followed by Gramineae and Nymphaeaceae. The comparison of diversity of aquatic macrophyte
species and associations showed that T and W were the better ones among the four wetland parks, followed

by B and P. 2) Waters in the four wetland parks were mildly alkaline, B had the highest CODcr (26. 03~
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41.56 mg/L) . while T had the lowest (9.22~16..98 mg/L). TP and TN of B were also higher than oth-
ers, ranged 1.04~1.89 mg/L and 4.50~5.17 mg/L, respectively. The water quality of T was relatively

better. 3) TN, TP and CODcr were extremely different among different macrophyte associations ( p<0.

05). TP and CODcr were much lower in the water nearby Phragmites australis (reduced by 97. 40% and
44,70%) and Typha angustata (reduced by 95. 30% and 35. 60%) associations, while TN was lower in
the water nearby Phragmites australis (reduced by 77.30%) and Zizania lati folia (reduced by 73.40%)

associations compared with the control, indicating the purifying capacity of natural aquatic macrophyte as-

sociations preliminarily.

Key words: wetland park; aquatic macrophyte; diversity; water quality; Nansi Lake area
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21 F 35 Ff 17 Fp AN 12 00 R Jm T 14 B 20
J& .22 Bk 32 J& 13 B 15 Jm 11 B 11 &, DLy &R}
(Cyperaceae) ¥) Ff it i fe 2, 4t 6 s HoUG=2 RAF}
(Gramineae) I i % B} (Nymphaeaceae) , 3] 52 4 Ff, H
F, 2 2E (Phragmites australis) K8 (Typha an-
gustata) XL (Euryale ferox) F147T M IR+ 3% (Pota-
mogeton malaianus) 2 4 182N B B 25 Fp, K A4
YOI ZHENE R BURSE T>W>B>P,

1 EANHXEMAEKEENSH
Table 1 The distribution of aquatic macrophytes of wetland parks in Nansi Lake area
il
A T4 P4 EE4 A 16 A
w T B P

P Phragmites australis KA R JiE + + + HEK
P Arundo donax KA AT IR + + ok
2H Zizania latifolia RARL KB + + ok
i Cortaderia selloana KAF; TR + HE 7K
K4 A i Typha angustata iR o + + + + #Ek
I il Typha minima iR iR 4 ok
IK A Scirpus validus TR B + H#EK
it FF B Scirpus planiculmis VRl MR + + HE 7k
SR R IR A Cyperus glomeratus VB R VR + + HEK
ALIH B Cyperus papyrus VAL IR + ok
B Cyperus alterni folius WELRE PE R + HEK
=53 Heleocharis dulcis Rl 2R + HE 7K
KTt B Juncus ef fusus LT 0 B R ITOEE + HEK
BT Alternanthera Philoxeroides ek EFRE + + + JiE K
PR A 2 Polygonum lapathi folium FR HE + + + HEK
#1148 Thalia dealbata PR KA TR + o+ ok
o B Pontederia cordata M AAERE 1 £ 2 g + + HEK
T J 3% Lythrum salicaria T JE 32 R} TR + + HE 7K
T 28 b Sagittaria trifolia RS ey + Bk
RITETE Alisma orientale BEVE R R + #Ek
OB Iris pseudacorus =R SRR + HE7K
=% Acorus calamus PN Y B E + + + + HEK
E 2 Colocasia tonoimo K ER B + HEK
fif 4 Nelumbo nuci fera i 32 R YE & + + + HEAK
i 3 Nymphaea tetragona i % B} 3 4+ + + 77K
i Nuphar pumilum HE 3 R MiElEE + + 7k
&N Euryale ferox I 3% R %@ + + + + 7k
T Victoria regia i 3 R TR + ok
Fer Nymphoides peltatum Je iR + + + K
7K Hydrocharis dubia IK R} KR + + %ok
KR Hydrocleys nymphoides 16 T R TR 5 + 77K
% Trapa bispinosa R B3 + 7k
R I 32 Salvinia natans R SR B35 TR + + o
fEarg Lemna minor 2R R + g
3 Marsilea quadri folia VR HJE + + R
H R Potamogeton crispus R 73} 7R + 4 4 Wik
BAGIRF 3% Potamogeton pectinatus IR+ IRF3E )R + ok
At R 7 3% Potamogeton malaianus R 7 R 7328 + + + + Uik
40P Ceratophyllum demersum 4R PR + + BLk
AR R Myriophyllum verticillatum N Al R MRS + + Wik
fasi Hydrilla verticillata JKEERL M g + + + ok
T Utricularia vulgaris R T R + Lok
B AL Utricularia aurea MR 0 + UK

E TR
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B 81, 3% (% D (H R QR (Cyperus alterni-
folius) 23 (Colocasia tonoimo) . J1 4k (Thalia
dealbata) ¥ (Pontederia cordata ) 2K Y1 &
1 Ry HK AR AR W el v i) J s AEL ) B g T BRURE
B RIE A Y REN BT LLRE NS B DT W, &
R Z AR B2 W>T>B>P,

[f] —#F A2 7 Simpson 5445 Shannon-Wie-
ner $8E0H) /N AHIE R o 2 B 38 258 W T OK A AR
WRETK Z A PE R BE o 2 35 0 N AL 48 (Nelumbo
nuct fera) FENFE 4 AW LS FEl 344 40 A P HE A1)

WA A B R E DL W iR 2 P fe b 2 HE PR
B, it & Simpson 38 if & Shannon-Wiener f§
B2l Wi PRIk, XKW AR T
S8 EE /N HUEN RBP4 o B2 R B AR AN . 280
KA REE R YR H L. W.T.BEEAMY
T 2 RE M 38 26 BN I 3 (Nym phaea tetragona) #f
INER S P 2 REN RGP A AT B S S A (AT DA
FEHENY) T Z eV AR, X 02 P Dy B S O P AR
Y, BAERE NP AR R L A (AL B A, 5 R T
B (Alternanthera Philoxeroides) . 7% 5% 3F (Mar-
silea quadri folia) S AEE TR 2, BN W) F 2 4
s FEEREAZ LA T I 8 S B D0 L B
TN TG Bl A 46 20 B LR NS Ho )
HAbY R A1

x2 ANMREMAEFEREEMELSHEEHHOLEER

Table 2

Comparison of diversity indices of main association types in macrophyte communities of wetland parks in Nansi Lake area

W T
BEAE

B P

D H D

H D H D H

3 BE N Phragmites
australis Ass.

K& & B A Typha
angustata Ass.
BN Zizania lati
folia Ass.

BRE TR Alter-
Philoxeroides 0. 458 340,053 7 0.741 140,114 4

0.239 7£0.063 5 0.3634£0.072 1

nanthera
Ass.

1of 46 B A Nelumbo nu-
cifera Ass.

IE ¥ # 2\ Nymphaea
tetragona Ass.

7% B Nymphoides
peltatum Ass.

S OEHN Por-
amogeton crispus + Cera-
tophyllum
Ass.
MR Hydrilla ver-
ticillata Ass.

0.350 1£0.059 3 0.646 4£0.109 8 0.187 6£0.027 9 0.301 6£0.043 2 0.170 1£0.043 2 0.313 5£0.077 1 0.166 7£0.053 5 0.27

0.353 9£0.036 7 0.710 340,045 3

0.009 9£0.007 1 0.028 1£0.019 7
demersum

0.280 1£0.080 8 0.407 240,117 5

0.340 1£0.046 2 0.515 6+0,0549 0,210 140.063 8 0.328 3+0.097 6 0.130 2+0.0625 0.173 3£0.086 6 0.095 0£0.0425 0.172 8+0.081 7

0.4325+0.033 8 0.638 1£0.0432 0.3042£0.028 5 0.453 2£0.040 4 0.300 3£0.084 7 0.467 9£0.101 0

210,084 6

o

I+

0.620 1£0.065 4 0.743 9£0.049 3 0.353 3£0.050 5 0.579 3£0.079 9 0.185 2£0.062 5 0.295 8£0.094 1

0.226 7£0.026 9 0.493 520.098 1

0.138 3£0.054 7 0.233 0£0.083 0

0.288 74£0.053 7 0.383 5£0.0337

£ : Mean £SD; D: Simpson 45 % (Simpson Index) , H ;: Shannon-Wiener $& %1 (Shannon-Wiener Index) ,

23 KRIFEMEILE

R P KA pH A At i b, o BOWLT
AR (pH: 7. 78 ~8. 31), P i M 5 &1 » A /e i 35 %)
9. 895 M R AT LU WK AR B B 10 B L 4 S 2
Bel L B Fe s (EC:1 203~1 330 ps) . T K (EC.
470~783 ps),P(1 254 ps) Al W(1 149 ps) B4 {H
AHIE o {H 25 A i L S R AR AR AN BT B B 1Y CODer
(26.03~41.56 mg « L . J8 T IV~ V3K
AL H R 1041, 56 mg « L) FIRE & 5(35. 74
mg « L DR EJE TV EAKME, AR F IV 2Kk,
T ) CODcr(9. 22~16..98 mg « L DA% @ T 1
~ KK . P.W ) CODer 72 Il ~ V K Z A 251k ;
TP A1 TN # /&L B(TP:1. 04~1.89 mg « L',
TN:4.50~5.17mg + L D&E.BRT WY TN 7E

T~V oK Z A Ah, HoAl 2 g TP A TN
R B S8 0 F V 2K bR e LR @ T R Y 5
FRALIKAR T (R 3.0,
24 TEWEENAXTKRE N

T 2o A L 08 D R0 b 2 el 32 K A A ) A A ]
KRR pH 32 A B L b= A m 5 CK Xt
L o FEAS B A% S e 32 R AR ) B AT SR ARES TR X
RGBTSR BRAE ). AEARIRA P EEE
ALK &R RUKAR R pH L SR T B
B 7K T B B p H B B Ve 5 AR ) R DA Y R K
A1) 2 B Ak 2 AU B AT CKL X TP i &
I3 380 di B B R R . CKOAIG 21, 9% ~97.40%,
TN 1) R BRECR TR b B s W B L CK K 14. 50 %6 ~
77.30% ,CODer (1 25 B Z 5 I FF s W B 1 CK K



o5 2 1 B

A < R T DX M 2 el K A A ) 2 A R HG X K BT £ 5 )

243

3.20% ~44.70% (£ 5)

N TR 0 A PN D) KA S G L BB B b 2 T A
TEAE D B PE 22 5 (p<C0. 05) . #E K AH W X 19 7K 1 3
A 2 BRAOCR AL T 07 R ) R DO K AL, b oS R
DAY 3 Ty o vie B2 4 Ak T i IR AS . AEE FE ARG
BT REM NS TP, CODer 1 25 B2 S #5 45, TP H
CK f 97. 40% #1 95. 30%. CODer I CK &
44.70 %60 35. 60 %6 ; P S FEA A ZE (A BE AT TN 1)

F BB TN e CK K 77. 30 % Fl1 73. 40 % , BiE
TERE N F0
(Ceratophyllum demersum) Bt % TP, CODcr FJ
EBAR K 2, TP b CK ik 28. 50% #1 21. 90% ,
CODer . CK i 4. 10 % F1 3. 20 % , B 3 B AT 25 52
FEFRPEMANT TN B L BRGCR B 2%, TN [ CK A%
14.50 % F1 16.91% .

I (Potamogeton crispus) + 4 f e

®3 BOPKEMAEKRKILLEE

Table 3 Comparison of water quality of wetland parks in Nansi Lake area
EEN (VAR Hril 2 RS R4 RS HERL 6 HERT
pH w 8.32 7.83 7.89 8.03 8.07 8.03 8.07
T 8.39 8.19 8.12 8.29 8.15 7.81 8.31
P 8.73 9. 86 8.53 9.56 8.34 8.69 9.31
B 8. 31 8. 20 8.09 8.02 8.03 8.35 7.78
EC/pus w 1279 1 436 1007 918 1363 1193 847
T 470 484 783 673 709 690 723
P 1217 1 254 1203 1261 1290 1330 1223
B 2 180 2105 2197 2 207 2 215 2278 2 186
CODcr/(mg « L™ 1) w 24,74 27.98 21.51 22.16 17.63 31. 86 31. 86
T 12. 46 13.75 16.97 16. 95 16. 98 13.10 9.22
P 27.98 15.04 25.39 29.92 30. 56 20. 86 32.5
B 41.56 26. 68 27.04 29.92 35. 74 26. 68 26.04
TP/(mg -+« L™ 1) w 1.03 1.02 0. 25 0.02 1.08 0. 37 0.16
T 0.61 0.27 0.45 0. 26 0. 26 0.46 0.70
P 0. 47 0.33 0. 50 0.41 0.43 0.43 0. 56
B 1.19 1. 42 1. 89 1. 56 1. 31 1. 04 1. 36
TN/(mg+ L1 w 1.51 0.48 1.70 1. 07 0.41 1. 49 1.29
T 2.99 1. 90 2.85 2.94 2.95 2.77 2.21
P 4. 38 4. 30 3.88 4.08 4.10 4.07 4.15
B 4.62 4.50 4.69 4.50 5.17 4.53 4.75
x4 MRARERERAELTBRAERE
Table 4 Environment quality standard for surface water standard limits basic project (mg+ L")
L2 12 Il 2 S V& V2%
27T S (COD) < 15 15 20 30 40
B#ECTP) < G JE 0.01) GHI L JE 0.0 Gl L FE 0. 05) GV FE 0. 1) GHI VPR 0. 2)
BAECTND < 0.2 0.5 1 1.5 2
5 HUBEREHMAEKEEDHEMKRELIRILR
Table 5 Comparison of aquatic macrophyte associations for water purification in the national wetland park of Weishan Lake
ToE A2 Y pH EC/ps TP/(mg+ L1 TN/(mg+L"") CODcr/(mg+ L1
PEEREN Phragmites australis Ass. 8.03%0.02ab 1 33051 0.02540.001a 0.43740.049a 19. 35640. 780a
KEFMWEEN Typha angustata Ass. 7.89+0. 16a 1 363+6¢g 0.04540.002a 0.67640.041c 22.519+1.163b
ZHBEM Zizania latifolia Ass. 8.19+0. 04bc 1193+6d 0.13640.005b 0.51340.035b 27.167+1.790c
T AETEN Nelumbo nuci fera Ass. 8.07%0.06b 1 450+11h 0.156=40.003b 1.362+0. 004e 30.71840. 957d
BRET MBI Alternanthera Philoxe= ¢ (74 1 547418, 0.24740.011¢ 1.602--0.033g  32.138=+1.741de
roides Ass.
I S HEN Nymphaea tetragona Ass. 8.327£0.05¢ 1279+ 10e 0.68940.032e 1.647+0.028g 33.558+1. 189ef
FEFEREN Nymphoides peltatum Ass. 8.06+0.01b 1 007+9¢ 0.374=40.009d 1.462+0.035f 32.347%0. 295de
f}i;iﬁ%ﬁi%wf:::"’:f”gi‘;" TIPS g g740.19d  918+29b 0.75240.013f  1.20340.072d 33,875+ 1, 457¢f
TAEY CK 8.73+0.08d 1263+ 6e 0.96340.029¢g 1.928+0. 035h 34.978+1. 358f

TE : Mean==SD; AB45 (BT M 22 K 8. [R5 op oA A ) 52 B i R Rk 1) p=

0. 05 /K1 I 3 2 5%
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CODer f77F b 3Pk 22 5 H 5 3 — @ ML AL s8]
PR SE K AR = 7 R > UK A X 2 R
SETR AW A W R A R R AT B Y B
T35 BE A T A AL B A S T A PR R AR &R 5 BB O S
VBT A= i 48000 o OO i 2% 2 AR X 7EAE AR X
(38 525 BT TP B B4R A 2 1 BB B 4 e R i
AR R G Y R R . PR TR W Y S A
P28 75 G Wy e A ni BE 08 Wi A8 1 W WA F) 2 0 B O i
FEAER YR v 30 o WAe 31 4 R W A e L W
TR LB 2 B FF K A DT R B A i B . 3
WS T 55 B B [ kK MR s e

PR A AL RN 2E A A s e S
3 (Nymphoides peltatum) FUL/K A 4y th 2 B H
—E WL RE 01 B BT /N T HE KA ¥ . HoCH] IR
ME S BT LLASAE S 32 28 v A AR W 0 D SR T B S L 27 2R
E5 P AR WL B PR AR FOMLRCR 4, ) 78 1 2 el
o DCEE S B I B . AR W M I PR A
W B DY) 2% TH B 4 A A BRI (Salvinia natans) |
P (Lemna minor) %5 BV ALY . (H I LA T oK
R ARRAFLA Lo AL EARTRE A S T8 5%

S AN BEAE K A AL AR B S B AR X H Al
RE ST REAT B TS s B 5 1 BT — SE L RETT
FARRS R4 L8 T ARYF 584 ok,
1l JH Al 0 Ao A A DRI O 2% N Sy 2 ) HG e A A
F R0 45 B R R T SRS A W T I M R AL
BB A S A R TR R, 3R 2% el A P T 3
I TG KA S T AR 2Z 18] B 8 T L 18 R
AR T o AR Bl A o K A A 0 A O 3 K R Y
FEICRZ — A UHE R = 80 i 2 bl 1) 5 Lo i
HHRAR AL RE T3 7E 3R b 75 7K Ak PR v e 4 F Y
PERT . ANTRIZK AR AR 0 0 DA KT 260 i 55 35 G W Jo 1) 44
PRCRANTR] K 575 B W ) 53 A 5 7K A A 1 0 A
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