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Ecological restoration engineering in Lake Wuli, Lake Taihu:a large enclosure experiment
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Abstract: Lake Wuli is a hyper-eutrophic, shallow lake in China, situated near the Wuxi city in Jiangsu Province.
It is a northern bay of Lake Taihu, which has a mean depth of 1.6 m, a maximum depth of 2. 6 m and a surface ar-
ea of 6.4 km®. For improving water quality, from January 2004 a large-scale ecological restoration experiment( 10
x 10" m) has been carried out in southwestern Lake Wuli. Main measures applied include setting-up a large enclo-
sure for facilitating growth of submerged macrophytes, sediment dredging, fish removal, rehabilitating sediment,
stocking piscivorous fish, planting aquatic macrophytes, stocking benthic animals and so on. The results showed
that 23 aquatic macrophyte association had been set up, including 15 family, 22 genus and 32 species. The cover-
age of aquatic macrophytes increased from 0 to 40% —55% . Water quality has been markedly improved inside en-
closure. The mean concentrations of TN, TP, NH, - N, NO; — N, NO, — N and PO, — P from August 2004 to July
2005 inside enclosure were 20.7% ,23.8% ,35.2% ,21.1% ,45.6% and 54.0% lower than those of outside en-
closure. The mean concentrations of TN and TP were lower than 2. 50 mg/L and 0. 080 mg/L, respectively. Secchi
depth was increased significantly from 0.39m to 0. 70m. According to the results of this study, it is important and

a first step to rehabilitate ecological structure and function in littoral of lakes, and to improve water quality gradual-
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ly, and to establish submerged macrophytes at length. Biomanipulation could be applied to increasing secchi depth,
reducing algal biomass and improving water quality in open area for whole lake restoration.

Keywords: Lake ecological restoration; macrophyte planting;water quality improvement; Lake Wuli;Lake Taihu
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Fig. 1 Research site (above) and distribution of plants

insidelarge experimental enclosure (below)
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Tab. 1 The water quality parameters before ecological restoration in experimental site in 2004 and 2002

Chl.a NH,-N NO,-N NO,-N PO,-P SD

(mg /L) (mg /L) (mg /L) (ug /L) (mg /L) (mg /L) (mg /L) (mg /L) (m)

TN TP  COD,,

I !

2004 4E1-3 H¥E  9.39  0.158  5.54
2002 AEAHAEEHE 8.20  0.330  7.46

47.46  6.15 1.14  0.071 0.018 0.41

32.34  5.08 1.21 0.149 0.060 0.39

2.2 BkBHR

KA 25 B 50% — 60% (TEAE Y A=K ZE ) , TN < 2. 50 mg/L, TP < 0. 100 mg/L, /K {4 % B} &
(SD) $&55 1 1%, W) Z MR 80GA B (Shannon-Winer diversity index >1.5) , /KA RS m “ ULKEY) &

PRI KA Fefhe.
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Tab. 2 Species, coverage and distribution depth of aquatic macrophytes planted inside enclosure
e ZE A (m?) B (%) SKGE (m)
1 &A%} Gramineae

P55 Phragmites australis 5 2635 90 0-1.15

2R Zizania caduciflora 2 315 20 0.3-0.91

MR EL Leersia hexandra 4 280 60 0-0.38

2GR Setaria faberii Herrm 4 250 70 0-0.45
2 3Bl Typhaceae

Bt Typha angustifolia 5 2850 100 1-1.27
3 3% R} Nymphaeaceae

FE Nelumbo nucifera 5 3250 100 0.40 -1.45

ZIMEE Nymphaea rubra. 4 2550 30 0.60 -2.25

FIRESE N. alba 2 750 10 0.60 -1.75

WIHETE N. mexicana 1 250 5 0.50 -1.45
4 P Iridaceae

W B Iris pseudacorus 5 160 90 0.20-0.65

WS T tectorum 1 15 5 0-0.30
5 B3R} Acoraceae

JKE T Acorus clamus 4 255 70 0-0.50
6 R} Polygonaceae

IKE Polygonum hydropiper 4 220 90 0-0.45

FRREM-ZE P, lapathifolium 3 125 80 0-0.25
7 3£ AFFl Cannaceae

£ ANE Canna indica 4 230 90 0-0.45

KIEENE C. generalis 2 90 70 0-0.45
8 Z2F} Trapaceae

5,35 Trapa bicornis 5 6250 100 0.65-2.75

W2% T. incisa 5 1200 100 2.15-2.45

7% T. bispinosa 5 900 100 1.20 -2.35
9 %} Gentianaceae

F13% Nymphoides peltata 5 11500 90 0.40 -2.25

SAREAE N, indica 4 240 70 0.40 -1.80
10 TR} Amaranthaceae

JKAEAE Alternanthera philoxeroides 5 5500 100 2.20 -2.60
11 7K ¥R} Hydrocharitaceae

JK ¥ Hydrocharis dubia 1 80 70 0.10-2.10

¥ -BE 3 Hydrilla verticillata 5 2650 90 0.30-1.50

B Vallisneria natans 2 820 30 0.30-0.85

R IR3E Elodea Canadensis 3 1600 60 0.20 -1.65
12 HR T8} Potamogetonaceae

O3eHR 73 Potamogeton malaianus 4 3350 40 0.30-2.35

VHEL P, crispus 2 1250 5 0.30-1.75

SR 32 P. maackianus 1 550 3 0.40 -1.25
13 /N A1 %%} Haloragidaceae

TEACINE 3 Myriophyllum spicatum 5 3720 60 0.40 -2.40
14 438} Ceratophyllaceae

4t Ceratophyllum demersum 3 1650 30 0.30-1.80

15 XA} Najadaceae
KK Najas graminea + 20 1 0.50 —1.35
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Fig.2 Variations in submerged macrophyte biomass

with water depth ingredient
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Tab. 3 Species and coverage of aquatic macrophytes planted inside enclosure, July 2005

HEA FEAERD ZREEFE L
1. P23 + R\ Phragmites australis + Z. caduciflora; H. dubia; E. Canadensis ; 1. 0063 + 0. 4435
Nelumbo nucifera Ass. H. verticillata ; C. demersum

2. WM FHEBEM Typha angustifolia Ass. Nymphaea ; H. verticillata ; M. spicatum ;

0.8688 +0.3310

H. dubia;l. Pseudacorus;N. peltata

3. FEREM Nelumbo nucifera Ass. M. spicatum ; P. malaianus ; H. verticillata 1.1519 £0.3076
4. EAEEEREM Iris pseudacorus Ass. N. peltata ; H. verticillata ; P. malaianus ;

0.9226 +0.2158

C. demersum

5. BV REM Acorus calamus Ass. V. natans ; H. verticillata 0.9074 +0. 1765
6. IKEREM Polygonum hydropiper Ass. H. verticillata 0.8209 £0.1022

7. BRI A

H. verticillata 0.7311 £0.2155

Polygonum lapathifolium Ass.

8. ZEELBE M Zizania caduciflora Ass. V. natans ; M. spicatum ; H. verticillata 1.2267 +0. 1443

9. £ NERFI Canna indica Ass.

1.2046 £0.2511

10. Z2[CRBEM Leersia hexandra H. verticillata ; M. spicatum 0.7234 +£0.1781

11. J B EHE Setaria faberii Herrm N. peltata ; H. verticillata; V. natans 1.3321 £0. 1495
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HEA

PR Bl

Z AR

12, BEFE + 77 36— R B + TORIR T3
Nymphaea + N. peltata-M. spicatum +

P. malaianus

13. 752 HE M\ Nymphoides peltata

14. Z58E M\ Trapa incisa + T. bispinosa +
T. bicornis Ass.
15. JKAEEHEM
Alternanthera philoxeroides Ass.
16. DRI 138 + ML Potamogeton
malaianus + M. spicatum Ass.
17. PR BEREM
Myriophyllum spicatum Ass.
18. JHELHEM P. crispus Ass.
19. #p BB H. verticillata Ass.
20. 4 A0
Ceratophyllum demersum Ass.
21. 355 + TR HR TSR REM Vallisneria
natans + P. malaianus Ass.
22. (AR EEREMN Elodea Canadensis Ass.
23. RABEREM Najas graminea Ass.

H. verticillata ;

N. indica;T. bicornis Trapa incisa;

H. verticillata ; M. spicatum

Hydrocharis dubia

H. verticillata; C. demersum ;P. crispus

P. maackianus ; C. demersum

H. verticillata

V. natans

M. spicatum

M. spicatum ; H. verticillata

2.1265 £0.2057

1. 8206 +0.2404

0.6488 +0.3012

0.9274 £1799

1.9204 £0.2679

1.7388 £0.3596

1.3325 £0.1622
2.0067 £0.3198

1.2133 £0. 1827

1.2779 £0. 1506

1.7946 £0.2591
0

4.2 K&

2004 47 3 J 45375 30 AR IR A 1 58 1L, PR K 455 18 T HEL W B AR o 5. ARV FIAEL O 2004 4F 3 1T LA,
— B RFLEE 2004 47 500 FIRR N KR TR, MOKBUEISE RE | I PR AR 38, 7K g 20
FP3E (1 3). 2004 457 F 35, AR AR AR AR T RIBEA 52 i, 208 SR 0K AR A HEA T AR, Xof K A3
AR KB IAS A R (18] 3,4 4) , RIYEIFRG N KR B9 TN TP \NH, - N.NO; - N.NO, - N PO, - P(2004
4 8 J—2005 47 H ) Y{E53 ) Ho v T B DX (X R IX) 19 R R 20. 7% (23. 8% \35.2% \21. 1% \45. 6% Fil
54.0% , K ML (SD) P (E AT BORMR BE4R 5 , P42 )X 0. 39 m 425 2 0. 70 m; {H/R{ TREA S CODy,

1 Chl. @ B2 T AR, FERP N AR E FRERAT BRI BE T, EZ00R Hh BUOC e 8, JF 22 K R
KA {H 2005 AF 5 HE K AR T B [E) A, AN 8 F i rh i - 22 Kk ).
R 4 RAUE R V4 T LK BT L8 (2004 4F 8 ] —2005 4F 7 H-F-XI{H)
Tab. 4 Difference of water quality between large enclosure and West Lake Wuli
o TN TP CODy, Chl.a NH,-N NO,-N NO,-N PO,-P SD(m)
(mg /L) (mg /L) (mg /L) (ug /L) (mg /L) (mg /L) (mg /L) (mg /L)

g ia] 2.64  0.077 5.25 34.84  0.59 0.88 0.079  0.003 0.70
&/MA 1.99 0.054 3.56 21.29 0.44 0.43 0 0 0.34
NI 3.95 0.088 846 68.71 0.82 1.46  0.186 0.007 0.98

7 HLR 3.33 0.098 5.89  42.55 0.95 1.16  0.171  0.006 0.39
/MA 2.63 0.068 4.24 18.03 0.48 0.61 0.063 0 0.21
= KE 4.71 0.113 7.76 99.47 1.63 1.82  0.481 0.027 0.63
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