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Improvement effects of ecological restoration project ‘ returning fishery to lake’ on the
water environment of Dalian Lake in Shanghai. XU Xia, WANG Qing, LIU Hua, ZHAO
Hui, JIANG Hao, LENG Xin, AN Shu-qing”"* ( School of Life Science, Nanjing University,
Nanjing 210093, China). Chinese Journal of Ecology, 2012, 31(12) : 3167-3173.

Abstract: From April 2010 to February 2011, a monthly tracking survey and monitoring was
conducted on the ecological restoration project ‘returning fishery to lake’ of Dalian Lake in
Shanghai, with the physical and chemical indicators of water environment before and after the im-
plementation of the engineering project compared, aimed to assess the improvement effects of the
project on the water environment. As compared with those outside the ecological restoration area,
the concentrations of total phosphorous, total nitrogen, NO, -N, and NH,"-N and the COD in
the ecological restoration area decreased by 62.5% , 72.2% , 92.9% , 63.3% , and 8.9% , re-
spectively, while the DO increased by 11. 1% . In addition, the concentration of chlorophyll a
and the abundance and biomass of phytoplankton in the restoration area decreased by 47. 7% ,
15.3% , and 48.0% , respectively. The integrated water quality identification index of the eco-
logical restoration area was of National class Il , while that of the control point was of class IV,
and the outlet water quality of the ecological restoration area was obviously better than the inlet
water quality. After the implementation of the restoration project, the phytoplankton flora in the
restoration area was improved, and the water ecosystem had definite self-purification capacity.

Key words: ecological restoration; water quality; phytoplankton; marked index method.
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Fig.1 Geographical position, engineering design and the sample positions of Dalian Lake in Shanghai
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Table 1 Results from one-way ANOVA and multiple comparison of water quality and phytoplankton indicators in different

seasons in restoration area

£t ANOVA Z I
MS F P HZ EES & s

WIS (em) - - 0.00(n) 62.6 a 66.3 a 74.1b 84.3 ¢
WA (mg - L) - - 0.00(n) 8.44 ¢ 6.42 a 7.58 b 9.46 d
M (mg - L) - - 0.008(n) 0.15b 0.107 ab 0.096 a 0.147 b
MA(mg- L) - - 0.00(n) 0.472 b 0.504 b 0.346 a 0.333 a
B (mg - L7Y) 0. 034 7.790 0. 00 0.064 a 0.107 b 0.113 b 0.171 ¢
mREL A (mg - L") - - 0.00(n) 0.018 a 0.077 b 0.043 a 0.083 b
T e (mg - L) 2.678 4. 409 0. 006 4.89 ab 4.91 ab 5.28 b 4.50 a
M4 a(pg - L) - - 0.00(n) 1.65 a 3.42 b 1.09 a 1.32 a
TRUFEY FERE (<10 cells + L") - - 0.00(n) 209. 86 a 829.93 b 373.80 a 384.12 a
I AR (mg - L) - - 0.00(n) 12.98 b 12.09 b 2.46 a 3.95a

(n) AKFE T K-S TEA S K6 55 A T PR 5, R K-W AES RO ;2 b o ARIFREPRT IR 25 8.3 (P<0.05) .

TE 3 X3 K S5 T RE XA e Sl B9 L2
PP EPRAGTS QAR L, 1 O 2 AT 3BT
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3.1 TR PR bR AR AR 4 br 0 A2 Ak
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WA A R
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V), BEFVFYEE R, LR RN . 7F5—6 H
R#A%,7 H P8R LT, 2 8 H ik i 0.56 mg -
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COD,, W 22 BUAE U sl AR h B R e 3. HAE B E
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Fig.2 Monthly change of proportion of algae in restora-
tion area in Dalian Lake
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Table 2 Correlation coefficient matrix between phytoplankton and water quality indicators

T SD CODy,, N TP NH,*-N NO, -N
Chl-a 0.202 " -0.320" " -0.038 0.435" " 0. 135 0.179 0.073
ety /R S S 0.303"* -0.183 0. 134 -0. 049 -0.370" " 0.118 0. 132
ERligI Ry -0. 069 -0.509 * * 0. 130 0.438"* 0. 006 -0. 204 -0.279* "

# P<0.05, * * P<0.01,

7 I FEHE R (P<0. 05) IRE S ; TRIAE ) A 1 W) 35
WA BEARRY R S, Hor SRR ) F B A
WSS 58 5.09x10° cells + L™ 17.92 mg
L7 IR HMEE ZE 6 H ikl (d, 20k 15. 63

x10° cells « L7 A1 21. 12 mg - L™ ; P2 3 B 40 il 2%
PSRRIk 2. 16x10° cells - L7, 5 42. 5% , Hk
HFGEE REEE GBS, WRER AERER IR EE
5.7 AR E KA 5. 46 pg - L7, BKAZER
TG, MR a WM BLAY RS TRI R AR I A 4
FEMAEYRPAAREERN 6 H,HaE a 5%
TR R A A AR FORA—3L

1B Z 0T, XN K AR 2 R a6, ks 7
TEAE Y 86 F,SRJE T 7 11 48 J& s TR UFAE Y S i~ F- 4
FRE N 2. 04x107 cells » L7 76 =F BE 4 A 5 3 e
(15 76.6% ) MUk Rk BE BRse o5 LM A
WE PR TR B8 T/ N 4 s 1T A ik ok B e | ik
BET T IRETFE 38, 58 1T 10 /N | — 1 IO o 38
fRT A e, DO FR A A5 5 2R R a X A5l 68. 93
pg - L'y ZEEKE, TRKKERRGWE 1 4EL)
K, PR AE D R EICE I = AR B R R
JE R BRI SR A X RSB Rl
3.1.4 VR ML RO SEE BRI
EBBEIXN 9 A RFEE TSR a JFIE Y+
& ERIEEY A W AR O tE W dE bR S T SD (COD,,
TN TP NH,"-N NO, -N R 5T

R, TR KR4 2 a & 8 5K IR
BEE(FE2) 5 TN WEEFEHX, 5i5HE M)
2 ARG ; PRIAE ) = B 5 7K RS A o 2 TE ARG
5 TP B4 2 UG IR AE i 5 TN 2 4%
BEIEA, 5B N0, -N B2 BE A,
XA BESE LR R a JRUFHE Y 3 5 VR A P
=H B H A — B Z —
3.2 TR NANERILE bR AT A P HR bR ) 25 5

HY T R4 I8 TR DX K S e REUR X 48 /0N X Jip
ARSI B TR EEER, Hik, BE XA
JRARAE R (D-1 ~ D-9) il LUE WL — DBk,

2010 4F 4 AH—2011 4£2 ABEXNKRSBE X
A% B SOK TR bR L B R X Ak TP 22 S 4k b
#(F3), TN NH,"-N NO,"-N 273 B ¥ BEXN
Ak COD,, DO FF LB E XS, Hp BEZXH TP,
TN ,NO, -N F1 NH,*-N B-FI{E 53518 0. 12.,0. 42
0.06 F10. 11 mg « L™, B XA XT HE S 20 BI REAIR
T 62.5% .72.2% .92.9% .63.3% ; &5 X N COD
SFIEH 4.90 mg « L7, HTRE X AP X R BRAIE T
8.9% ;BEIX N DO FYIE N 8.1 mg - L', 5BERE
XAMHLEE R T 11.1%

X VPRI AR AR UEAT I E A R R, TR S
JEWERER o AVEHHEY AW B BRI (R 3),
BEXAMGER a FHTERN2.13 pg - L7, 5
SLIXHPXT IR 4. 07 g - L AHECRRAR 1729 47.7%
BE X NI PR E RN 7.92 mg - L7, 5
XAPNG IR 55 15,24 mg - L7 A FLFEAR T 48.0% 5 i
B2 X NI Y P Y E R B EES

RIELE G K BRI EOT 5B 7 A3 B E X
KB 25 A /K AR R84 WQI=3. 412, J& T I 2%
K TG &2 DX A2 [ s /K B 19 25 7K 5 b 1L 4R 4K
WQI=4.623,J8 TIVI 3 VIK, ZEFEkR, T
s 2 5 B E X NKIRE S 3] T AR
Bk, COD P HERRAIG, V5 A A0 S 19 5, R O Hb V7 i
) AR A B 2 AR 1B R XK AE R R G R B

F3 IRBERXRANIMNELIERRFIZFEYEXIER LR
Table 3 Comparison of physical-chemical and phytoplank-
ton indicators between internal and external restoration area

IKASEHE bR EBBEXI ABBEXN
TP(mg - L) 0.32 0.12"*
TN(mg - L") 1.51 0.42"

NO; -N(mg - L") 0.84 0.06 "
NH,*-N(mg - L") 0.30 0.11°*
COD(mg - L) 5.38 4.90
DO(mg - L") 7.30 8. 11
4% a(pg - L) 4.07 2.13"
TRUAEY F2BE (<106 cells - L71) 6.01 5.09
TR E Y R (mg - L) 15.24 7.92°

* P<0.05, * * P<0.01,



3172

H3E 12

#/ T —EMAERES .,

HE—8 TR X HE/K 1T (D10) F1H 7K 1T (D9)
K TR ) 25 TR bR AT LU A i, S5 R
HK D TP AEEH 0. 11 mg - L7, 5Kk O 2R
e 5.3 (P<0.01) , TN \NO, -N NH,*-N DI L -4 %
a B B ERK (P<0.05) , itk COD . DO,
TR = A 22 5 A 3, TRB R k5
THAK B E R,

4 T it

4.1 FACFRBR AT UAAEY) 1 ZE T AL

IR B P R B A SR AR X IR )
AR B HEER R (BRAR S ,2007) . HZE4—S5
H WA, G A Hh B S | 28 1 T A AR K AR A
BRI AL T A I, e B K TR A
FH 7K AR e 8 A i v, DX PR 7R SR B9 28 AR B
B, B2 6—8 A T/KEMZEETHR i e %
REAR , 7K A AR A A S 3 2 S, K R
A RREEREAR, SR AR i e, B
7 KIETF U BT RAR, KR A B, PhRt
FEISIFET | FR 4> S AR A i o7 B R I 4R
1, B RS R R,

KM A BB R X IR 0 = A e 5
Sommer %5 (1986 ) 4 H1 (1) PEG #5581 52 4 4 [A] , 1%
RAL A AE PR V% 250 TR . N AR I B e
TESERE 7R S S 2 e, 1) S R Rk Ao DU s 98 o £
B K Aot R SO TR L T, IR R e
TSGR BIA PG O, TS X 5 2 2 ik
PSR ORISR o5 DR B B B ZR O IR AL,
P i o 20 0 f 3 Bk R PR iR Al T, R AR
P& BREESCE LTI, BRI TE SR, TR
FEEE AR 4 A S (42. 5% ) > B (23.7% ) >
FEME(21.0% ) >TEHE (6.5% ) >HARK11(6.3%) ,
RV s AE RS ) A 4 A K S IR S A1 i LA &
B B AR ON
4.2 FRALIRBRATRIAAE ) A DM

M2 a JETRIFAE Y B AR IE 2 — (RSB
%£,2010) , 7K i 2B i 0 PR OGS VE T S5
WA A4 1 TS e S 2R a TR UTEAE A R R
It (BURLLAE,2008 ) o FE— 8 Vi B I B R v, 7
TERE A B, BT IR IR A A AR b
T N/P R 7.2, I —BA k& T 7. 2 B, B R iF
WA B BRI AT 7. 2 15, N B P 7

(5kiz MR, 2004 ) . ABFFEH, 24E N/P ¥{E R
4. 14 X PR AR KAR KRR B E 32 T AUS #28h
AR B MG 5 X4 2% a MR IFHE W 28 W
A3 5 R L TR S I T X

PRI RE ) 3 B KPR R I KA R Y A R
T AT, 3 Ut FH VR i A 0 2 K 0 2 W ek R R
B E TR, NO, -N S 5iF ity Y a2
A, K 16 B T AR 0 119 A 4K [ Bt 25 W ik
W EEFRCE , MTRIFEY A K S HET- &%
MK AR W B AR AL, IR L 4R R 2 FIVREATL ) A4
Yyt i 5 B P R S A G

BRI A K B A TP E,
LA AR ) T AR B B VR AR 0 A
PRI B IR AR AR B AR (B AT
45,2008 , I, B R X PR Y 5K BRI 2
F) 7778 B B A5 56 22 e W HOK AR 25 R G A T nT AR i
AIRA
4.3 RIS S TARMOR

R 0 R — AR/ A A AR
RYE, WK o R b B N T A
I BES AT A TR R AR B — 55 S8
YEEARREA R EE, Rk, B 5 Ye R R REZE
Bl SCOL AR AR RO S TR | & S 8t A=
BRGAG, E NI E B IR ARG A
P BRTEAE S TREE oK A YR & g0l k&
WA SR LA N2 — (AR ESKE
WA LA B4 B8 e Ry B (ZE A1 9, 2007 5 XS A 45
2011) , PR WA & 38 SR A0 1 AR Ak 2 20 DL A i
b S A SR A S A (B 8182007 ; 21095
2007) . KRIEWIDEATIE Ha 38 W AL BB E 1Y £ E i
ALFE 2SBS0 AR S A B
RE HBOKR BESIMY %, KIEKP N PEE
FRER R B I TR & S BOIN & B L, R R
R KA R AR R B e e IR sl
VB g et ] DIV A TR B (P T ,2009) A
TREE IS A | B R A S K R, — 2
FERE PR RTS g, o T KA A KIRE
A2, TR T K AR A Sh P I e &, — 7 T
IR AR TR KA A3 0 R WA - 9 RN K A b
8 BRI ER KR 2 TR o0 — 5 ARG
RE S R R Y e A Y i B R R R T R B
PR R EN Tt eI KA S, W
IR R R K AR S R G0, /K IR BRI T AR
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W, AR K BB S TR KA TR R AR S
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