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Fig. 1 Layout of the experimental area of returning fishpond to wet
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Table 1 Plant restoration methods in different zones of the study area of returning pond to wetland
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Table 2 PCR primers and corresponding reaction conditions used in this experiment
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ITS2R 5-GCTGCGTTCTTCATCGATGC -3'
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Fig. 2 Biodiversity difference analysis of hygrophytes and emergent plants in natural conservation zone and
enhanced restoration zone
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Table 4 Temporal changes in the density of phytoplankton and benthic animals in
natural conservation zone and enhanced restoration zone

A PRIEH /(100 A1) FRIESII/( LT JEAT S/ (>m™)
ARGREX  mKEX  AKKREX REKEX  AKGKREX  seKEX
2019-05-01  430.00 410.47 7431.50 29 131.67 550.00 934.00
2019-08-01  450.00 416.58 20 585.00 8 480.00 75.00 31.67
2019-10-01  2400.00 773333 35000.00  18483.67 208.00 53.00
2020-05-01  700.00 1093.48 38000.00 29 561.67 2000.00 2460.67
2020-08-01 2 242.04 3497.24 1.200.00 1757.00 240.00 618.00

x5 BRAREXSBUREXZFHFNEDRRENDENEREEL
Table 5 Temporal changes in the biomass of phytoplankton and benthic animals in
natural conservation zone and enhanced restoration zone

RIS /(mg- L") TSI/ (mg L) JEA /(g m™?)
i ARGEX smkERX BAREX BAEKEX BREREX  mkEX
2019-05-01 7.19 7.37 53.14 109.90 0.53 5.87
2019-08-01 37.03 22.88 73.25 23.61 1.17 6.04
2019-10-01 7.36 44.63 3.69 9.42 0.15 4.51
2020-05-01 3.53 4.53 6.35 6.75 29.18 26.20
2020-08-01 153.21 80.45 6.77 14.72 13.88 4.22

S 1.55~1.82, 4.33~5.83., 0.55~0.62; JiXHGi5h%) Shannon-Weiner 5 %% . Margalef £ & £ 54X . Pielou
YA BEFE B0y 9N 0.29~0.58 . 0.43~0.53. 0.34~0.44, JTFIGHLY) . TR shY ORI sWTE B R E X
bk Z X A=Y 2RI B 22 0 Wi R UL 3. IE 3 ATLLE 1, HARRE X 55mbik &2 X
T Ui S A ) MU AR 3 9 1) Shannon-Weiner $5 %% . Margalef = & JE 540 . Pielou ¥ 5] B8 %000 W % %
5 (P>0.05),
23 TIEERERBRELER

FERT I 4ERE I, EPAHEYS 1Y alpha Z AR K2R . Sobs F & FEFEHUA Chaol £ & B 1R
BOKEE 1K (2019 4E 5 A 43514 1 660 A1 1 870) FIZH 3 YK (2019 4F 10 H 43514 1 116 F1 1 359) k¢ 5 A9
ZAEPEKOT 1 2 e T A 3 vk, SR W b TR R U 0 o R R B R ) Y 4 RS 2R I B Y R R
o 551 IREESH Y Shannon F & i 5 B0 Shannon ) 5) BEFE 80 (4350 5.4 A1 0.73) i T HoAth 4 YEE 5
ZREEIKOE, FOAd R AR B ] R 2 90 B AR R

BARTERT I 4ERE I, FCPHBET 1Y alpha ZFEMERILI AR 2R HAESRIYEE L, 4> alpha £
FEPEFE RO AR R P B 22 5 (B 4). A X Sobs 6%k 910, PI1~P3 f¥) Sobs 18 %N 720~774; i
A X 1) Shannon ZFEPEFEE0 N 3.4, P1~P3 119 Shannon ZEEPEFE SN 3.9~4.0; A X [ Chaol E & )JE T8
M 1180, P1~P3 [y Chaol F & FE 48 %4k 4y 806~860; A X f¥) Shannon 4 4] FE 45 %}y 0.51, P1~P3 fiy
Shannon 5] JEHEEHN 0.59~0.63, 3xX FR WA [] 52 46 XI5 4 1€ EL 1/ 11 alpha Z2 A1 K P AR RRUAE o

AR R B AE 1K B AL X L, TR T2 (Ascomycota) HL R TE A5 R A Y £ 1
REf o SR S, HA X FE RS T 39.1%~95.1%. |8 A AH G 54 10 B R TR 4 2k
(unclassified) (9 EL B 1135, HARX F RS T 04%~27.4%., WA, T E I (Basidiomycota), ¥l
% '] (Mortierellomycota) LA K A7 18 1] (Chytridiomycota) FL1# |1 28 WAL LN BRET b i A7 — & L],
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Fig. 3 Differences in biodiversity of phytoplankton and benthic animals in natural conservation zone and
enhanced restoration zone
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Fig. 4 Alpha diversity of soil microbial fungal communities in different restoration zones
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Evaluation on the ecological restoration effect of returning fishpond to
wetland: A case study in Qilihai wetland, Tianjin, China
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Abstract In order to screen the appropriate ecological strategies and methods for fishpond restoration to
wetland, a returned fishpond in Tianjin Qilihai Wetland was taken as a case study, and the comparative
experiments were conducted between the natural restoration and the artificial enhanced restoration with pioneer
species. Results showed that, 81 plant species were found in the whole study area, of which 48 species were in
natural restoration zone and 77 species were in artificial enhanced restoration zone. Biomass for phytoplankton,
zooplankton and benthos was 4.53~80.45. 6.75~109.90. 4.22~26.20 mg-L"" in artificial enhanced restoration
zone, and their Shannon-Weiner indices stably stayed at 2.58~3.13, 1.55~1.82. 0.29~0.58, respectively. During
test period, there were no significant differences (P>0.05) in Shannon-Weiner index, Pielou index and alpha
diversity index between both natural restoration zone and artificial enhanced restoration zone. Based on above
results, it is proposed that natural restoration can be used for the fishpond with reeds on its pond bank and a
nearby natural wetland to return fishpond to wetland. It can provide a reference for fishpond restoration and
wetland protection in northern area of China.

Keywords Qilihai wetland; restoring fishpond to wetland; ecological restoration; plants; phytoplankton;
benthos
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