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Restoration of Constructed Hydrophytes Community in East Lake

of Wuhan and Experimental Study on Water Quality Improvement

ZHANG Meng, CAO Te, GUO Long-gen, NI Le-yi', XIE Ping

( East Lake Experimental Station of Lake Ecosystem, State Key Laboratory of Freshwater Ecology and

Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: Worldwide water eutrophication and hydrophytes declines render the collapse of water ecosystem and the
deterioration of water quality. Restoration/reconstruction of aquatic macrophytes vegetation, especially submersed macrophytes
vegetation is considered as an important tool for improvement of water quality and ecological restoration of the lakes. Taking
enclosure of heavily eutrophic Shuiguohu of East Lake, Wuhan as a case, several steps were applied to evenly improving
sediment and water quality in enclosures, and 14 autochthonic species of aquatic plants, according to respective distribution and
construction in natural lakes, were chosen to replant in the Lake and construct macrophytes community. Through half a year
restoration of hydrophytes vegetation, all of 14 macrophytes replanted survived and relatively steady community was
established. Water quality, in particular water chroma, SD and Chl a contents in enclosures was improved after vegetation
reconstruction. Compared with outside, all of nutrients other than NO;™ from water and TP of sediment in enclosures decreased at
different degrees, with TP, decreasing at the largest. Through PCA analysis, TPy, NH,—N, conductivity, K; and TPs were
found to affect structure of community. Main environmental gradients such as pH, COND, ORP, TPs, DO, alkalinity, K,
PO,*, NO;, TPy, and DIC could affect dominant species in different synusia structures of constructed macrohytes community at
largest. The study made the rapid shift of the Lake water from turbid state to clear state, indicating it was a feasible scheme to
take a policy of turning integer to integrant parts to restore vegetation gradually through building enclosures in entrophic lakes.
Enlarging the species biodiversity of aquatic plants could heighten the success rate of hydrophytes restoration.
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Fig.1 Location of the enclosures for the restoration
of macrophytes in Donghu Lake
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Table 1 List of aquatic vascular plants, their life-forms and coverage
( ORP) ( Dep) ° 0.7Mm in restorational experimental areas( enclosures)
Whatman GF/C . ©0)
95% (')
’ ) Lemna minor L. 160 +13.3
o ( TNw) . ( TPy) .NH;~N NO;-N PO, Najas marina L. 30 +2.5
( alkalinity) . Si0, ., .BOD; Ceratophyllum demersum L. 700 +58.3
25] ( TDN) Vallisneria natans (Lour.) H. 200 +16.7
2; ) , Nymphaea alba L. 8 +0.67
( TDP) [ ]O Na® K*.Ca™, Nymphaea rubra L. 3 +0.67
Mg2+ .CI".SO/ 0.45}Lm Nymphaea mexicana Z. 10 +0.83
( DX-1 00) Phragmites communis T. 3 +0.25
: Typha angustifolia L. 4 +0.33
( DIC) ( DOC) Nymphoides peltatum (Gmel.) O. K. 40 +3.3
( O I Analytical 1010 TOC Analyzer, O. L Myriophyllum spicatum L. 6 +0.50
C orporation) ( SD) Trapa bispinosa Roxb. 40 +3.3
: : Nelumbo nucifera G. 2 +0.17
( TPy) - o Hydrocharis dubi -
'ydrocharis dubia (Bl.) B.
Li—Cor LI-192SA Potamogeton crispus L. -
Li—-1000 , K, +
Kirk! - <0.01%,
1 3 I ’ TPW )
SPSS 15.0 TN.TP 2.50mg/L ,0.08mg/L
. ( PCA) o ( SD) ( Ko
. STATISTIC 6.0 [ (P<0.00D);
t—test, Pearson . a SiO,
TN .TP , I (P<0.01); a
- TN. TP PCCA o ( P<0.05) ,
2 o ’
2
2.1 )
14 ) . TP TN TPy  TNy)
° ) 30%~50% 2) .
) 2.3
1.5m , )
.2 90% , 58.3% , ;
) o 20 90
, 80% 281
; : 0.25% . ( PCA)
0.33%, , ,
, 13.3%, , TPy . \ \
( Spirogyra sp.) , 2 TP ( 4) .
( Macrobrachium nipponense) | ( Bellamya sp.) o
o 2 2.4 N
1, N N
2.2 . o
4 , NO;~ N
TP ( P<0.05) , 5
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Table 2 Water chemistry in the enclosure and Station I in Donghu Lake
a P
NH,(mg/L) 0.159(0.053~0.247) 0.234(0.127~0.324) 0.294
PO/ ~(mg/L) 0.012(0.008~0.016) 0.012(0.008~0.172) 0.825
NO;(mg/L) 0.674(0.573~0.853) 0.528(0.513~0.552) 0.087
TDP(mg/L) 0.051(0.042~0.062) 0.053(0.046~0.061) 0.846
TPw(mg/L) 0.064(0.055~0.078) 0.092(0.072~0.133) 0.076
TDN(mg/L) 1.030(0.498~1.399) 1.158(0.645~1.868) 0.798
TNw(mg/L) 1.388(0.921~1.767) 1.606(1.298~1.795) 0.482
SD(m) 1.276(1.02~1.56) 0.46(0.40~0.55) 0"
Chroma(®) 21(15~28) 44(32~48) 0.001"
CODy(mg/L) 4.98(4.65~5.68) 5.65(4.73~6.78) 0.192
Chla(pg/L) 24.53(11.72~37.70) 54.40(37.70~63.51) 0.007"
Chla—Mg(p.g/L) 64.3(31.7~91.9) 158(89.7~236.4) 0.018
pH 7.51(7.82~8.51) 8.09(7.23~7.98) 0.094
COND(S/cm) 41.37(39.13~44.6) 41.29(39.8~43.53) 0.997
TURB(NTU) 8.17(0~22.67) 22.9(14.8~34.9) 0.067
DO(mg/L) 5.76(4.34~6.08) 8.38(7.11~10.40) 0.032"
TDS(g/L) 0.269(0.254~0.289) 0.268(0.259~0.282) 0.993
ORP(mV) 145(115~187) 145(112~200) 0.75
Ky (m™) 1.73(1.57~2.45) 3.03(2.74~3.478) 0
SiOy(mg/L) 2.56(1.53~3.48) 5.39(3.48~6.80) 0.004"
TPs(P%) 0.154(0.116~0.192) 0.171(0.170~0.172) 0.484
¥ P<0.05,
T alkalinity °cﬁ121c Ips PCCA 6, .2
o5 Kd*TPw 77.50%,
2 ool SO. | Wi Nk, CONP K..pH.COND .DO .ORP .TPs NH,* .NO,~ PO, .TNy.
g-o.s L PO TN.,W° “Rp SD. TPw ’ DO,
. ) Doc COD oH : T, X,
o o5 0.0 05 10 TPy .DIC  chla , SD .DOC 5
B criGe 67 pH .COND .ORP TP, DO, K, PO NO, . TPy
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Fig.4 PCA scatterplots of 32 environmental factors —important
value of aquatic macrophytes communities in the enclosures
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