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Abstract

From 28 to 29 July 2018, a large-scale fixed-point survey of inland waters was conducted, as well
as a representative aquatic biological survey and monitoring points were selected to collect sam-
ples from the Tai Lake National Wetland Park. After a microscopic examination, a total of 6 cate-
gories 41 species and its varieties of phytoplankton were identified in Tai Lake National Wetland
Park, including 22 species of chlorophyta, accounting for 53.66%; diatoms, 11 species, accounting
for 26.83 percent; cyanobacteria Phylum 4 species, accounting for 9.76%:; 2 species of naked algae
Phylum, accounting for 4.88%; 1 species of gold algae Phylum, 1 species of hidden algae, account-
ing for 2.44% respectively. 52 species of zooplankton were identified, including 7 genera and 10
species of protozoa, accounting for 19.23% of the total number of zooplankton species; 14 genera
and 26 species of Rotifers, accounting for 50%, 5 genera and 9 species of cladocerans, accounting
for 17.31%, and 5 genera and 7 species of copepoda, accounting for 13.46%. The abundance of
phytoplankton fluctuated from 465.6 x 104 ind./L to 2408.4 x 10* ind./L, and biomass was be-
tween 0.37 mg/L and 7.45 mg/L. The abundance of zooplankton fluctuated from 160.5 ind./L to
52,711.5 ind./L, and biomass was between 0.26 mg/L and 18.46 mg/L throughout the year. Ac-
cording to the physical and chemical index such as dissolved oxygen, water transparency, per-
manganate index, total phosphorus, total nitrogen and heavy metal, the water quality of TaiLake
was comprehensively evaluated according to the buoyancy and the abundance of plankton organ-
isms. Redundancy analysis (RDA) shows that summer phytoplankton communities are mainly af-

fected by pH, TP, NH;, NO; of water and other environmental factors.
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Figure 1. Map of the distribution of water quality analysis sam-
pling points in Tailake National Wetland Park
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Table 1. Location and surrounding habitats of plankton sampling points in Lake Tai

1. RMFHEYRERUERBILER

PREF= st A S
1# 46°21'56"N 123°26'32"E P
21 46°22'18"N 123°26'42"E T
3# 46°2225"N 123°26'15"E P
44 46°2220"N 123°26'50"E e+
S# 46°23'03"N 123°26'14"E e+
6 46°23'04"N 123°26"20"E HNEETHL, WP VR
TH# 46°23'02"N 123°27'13"E e
8# 46°23'30"N 123°26'51"E e
9# 46°22'54"N 123°26'45"E o
104 46°21'54"N 123°26'33"E e
11# 46721'53"N 123°26'30"E JRE . EARN
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i 25 SR MRS ENE, T/KT R 0.5 m A A bR “o” RSTS84, 1
FREZ TGN 4% BB AT I EE, FER | L B RK 8 RERE T, RERMEES I 15 mL
BRI [ e, HR RS E G E 48 MRS A 30 mL FORESEAT 502 (2] [3]. IR S
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RDA ReW8 KW Rh BE AR 55 K 7 A [0l VA 40 AT v AR 45 A, 50 0n B0 A S e 7 W b R A 355 IR - ) ) 5
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SodgR, IR 6 1] 41 P BRI —), HAP SR TR SR Z 22 F, 5 53.66%: H
UONREBET], 11 F, (5 26.83%: WE#EITN 45, HEE 9.76%: #REETT AN 2 B, (HEL 4.88%; &N
LR, 9 2.44%, BREETTN 1R, o5 2.44%. VRIFFEAD S RFE s RSB I 2. ZRITE ZH RS
R ) T R A BIEEESR . FENT 465.6 x 10% ind./L~2408.4 x 10* ind./L 2 ], 4#FKFf
i, N 2408.4 x 10* ind./L, 7TH#RFE AR, N 2046.0 x 10* ind./L, 11#KKE SRAK, A 465.6 x 10" ind./L (/&
3); AEWIELE 0.51 mg/L~7.45 mg/L Z 8], 1#KFE =, N 7.45 mg/L, 2#KFEHIRZ, N 7.17 mg/L,
LR R, 8 0.51 mg/L (K] 4). RIE R EDAR AR 8 7 FOLE 2).
3.1.2. FiEst

W], B 52 FhiFissh (3 =), 655 7 8 10 MRS, & SF s R 19.23%:;
14/ 26 B, 5 RIEESIIFEL 50.00%, A S JE O, SRS FE 17.31%, BEEIES
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Figure 2. Changes in phytoplankton species at summer sampling
points in Tai Lake National Wetland Park
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Figure 3. Horizontal distribution of phytoplankton abundance in Tai
Lake National Wetland Park (10* ind./L)
3. THEREHARZHEYFERKFES(10* ind/L)

Table 2. Summer phytoplankton seasonal advantage species in Tai Lake National Wetland Park

*® 2. FHEZREHAEEFFIHENE TN EM

R Tl F2J#(10* ind./L) H I e
/N TR 8440.8 0.73 0.409
TKHE R 22 35 486 0.64 0.021

AT 301.2 0.73 0.015
Mg BN 2194.8 0.91 0.133
TR sp 946.8 0.55 0.034
VY FE A 727.2 0.64 0.031
S TN PO B 532.8 0.73 0.026
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Figure 4. Horizontal distribution of phytoplankton biomass in Tai Lake Na-
tional Wetland Park (mg/L)
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Figure 5. Changes in zooplankton species at sampling points in the summer
at Tai Lake National Wetland Park

E 5. SHESKE A EE T & XA SRk

ZR T [ S o A Tl 25 SR AE S (BRI S E R AE M EA R . FENT 1605 ind./1~52,711.5
ind/L Z[8), 10#R S B E, N 52,711.5ind./L, 11#EFESRZ, N 14,220 ind./L, T#EFESHN 160.5
ind./L, FEHRMKE 6); TR AN 18.46 mg/L, EAKHN 0.26 mg/L, 10#KAE mi i im o SERFE SN 13.25
mg/L IR, 3#RAE S BARE 7). BZFU IR 4 PO 3).
Table 3. Tai Lake National Wetland Park Summer zooplankton Advantage spesie0073
= 3. TPEFE AN EE FFEEE M

i Bk

B 56 . Lecane ungulata T WK Nauplii

BB ALSS B Monostyla bulla Gosse

K =4 B Filinia longiseta Ehrenberg
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Figure 6. Horizontal distribution of summer zooplankton abundance in Tai

P —

Lake National Wetland Park (ind./L)
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Figure 7. Horizontal distribution of summer zooplankton biomass at Tai
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3.2. JKFIBHATFRZE ST
I CHBTE KA S bR ) [15]1003 4, SRR BRI 45 SR an e 5.

Table 4. Water quality evaluation standard (mg/L)
7= 4. KRN FRE(mg/L)

\ 4 —

6#  T# 8# o#

6# T# 8% O#

10# 11#

10# 11#

Ir b
I i} 11 v \%
pH 6~9

NH, (mg/L) 0.15 0.5 1 1.5 2
NO; (ug/L) 0.05 0.1 0.2 0.4 0.6
TN (mg/L) 0.2 0.5 1 1.5 2
TP (mg/L) 0.02 0.05 0.1 0.15 0.2
CODw, (mg/L) 15 15 20 30 40
BOD;s (mg/L) 3 3 4 6 10
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Table 5. Water quality measurements in tai lake national wetland park

= 5. RHEZEMARKBEMELSR

KHE pH NH; (mg/L) NO; (ng/L) TN (mg/L) TP (mg/L) CODyi, (mg/L) BODs (mg/L)
1# 9.01 0.802 0.614 5.264 0.244 37 1.1
2# 9.41 0.455 0.647 4.942 0.107 21 0.2
3# 9.5 0.314 0.726 3.960 0.113 1 0.5
4# 9.52 0.291 0.752 4.893 0.106 1 1.1
S# 9.52 0.274 0.785 4.718 0.082 1 25
6 9.38 0.291 0.71 4.511 0.106 33 1.9
T# 9.43 0.264 0.746 5.024 0.075 2 2.1
8# 9.46 0.26 0.716 4.729 0.084 1 1.6
Ot 9.52 0.226 0.855 4.620 0.094 1 3.8
10# 8.26 0.457 0.525 5.504 0.327 1 22
11# 7.71 12.77 1.406 5.466 0.501 1 0.6

1Y 9.156 1.491 0.771 4.875 0.167 8.636 1.600

VIRAE SR Y5 KA BT b B S /K 1, %) Jb 3R J5 RN “ ok ” it NIk e, “
IK” e RKEIT R BIE — @ FRE 515 BN B AR, P & A — @5 el . ERAE AR5 /K AL 2] ) “
K HEBOS G, KRS KA HE R K B2, NO; . TN 5 TP 48hs Bilhs, (FIEREE.
i G Vs B oA 28~ 108K FF SUK R R NV 14k, B85 QR BE R 14, 1 1#RFF SUAH AR
MR, ARA SRR R B BTG G . BT RFE RUKFE pH EZE R, A 1 I#RAE RUKEE pHAEZE (Hhi
KRBT bR e ) EORVEFEIN, FLACREESKAE pH 30 m T 2R LR AR 0. KK pH sl A
KM EEFMA R REEFIAT AR EEFE KA CO,, (E15 /K& pH (E TS o

3.3. FiFEMSFEERTFH RDA 547

XoF 22T ] SRV b A [l PR E DR - R I AE VR AT RDA 3T (32 6), ZRIME BINEEIH 1 5V EY)
7% RDA rtfrdi Rl 8 i, FR AT 2 NMRHEE 5 5008 0.417 F10.214, M5V A w1
FHRZEL, 730008 0.991 F10.974, Ui BRI RE V& (B A8 S0 AT B A BE DR 15 e 2 3 .

4% RDA 4347, % B ZRIp i i ARV 520 I 2 I PR 858 R A 7K 44 pH {E(-0.8513), TP (0.8073), NH;
(0.6982), NO; (0.4524). MR T- S5V YRR A M R R KE, EITMEE CODy, B IEMHRK.
KERsr&ki TA2e 5 BODs 21EAHSG, 5 TP 2HAHG, 5/KME pH ERIH IEAHK . (P-value = 0.0010)

F T2 [ S 8 el B 2R i s S A R R D, ANE AT RDA 04T, SORMER B .

4. Vg
4.1. FFHEERTERK TR IHE

ZR T ] 5K M T A Tl SRR R () S RV A A AP R B, 1 E 10 ASSRFE SRR REZEIEA K. 114
RFE R K7 O, .

HHIF I & R IE 5 AL 6 AIHN, LO#RAE S dRm, AR ARG, BAGTRFRAERT HL
R, WANE  ERAYEAE, BUTTRIAIAER S EAIECE FA T RORIK T o T UHERAE VA R AR
m, AR BRRZ MR O, VLK RS B — e G, AEIE— B A i S
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Table 6. Species and numbers of phytoplankton in RDA sorting chart
= 6. JFHEYE RDA HFEHHIM KRS

9 LZiEi T LR
L1 NTF-54 55 Merismopedia minima LV2 TR A Y Ankistrodesmus acicularis
Gl R LR MaAT Fragilaria brevistriata LV3 WA Y Ankistrodesmus falcatus
G2 WOURL B Melosira granulata LVv4 Uk i 78 Scenedesmus bijuga
G3 IETFF Synedra acus LVs5 I Scenedesmus dimorphus
G4 KA FFEE Synedra amphicephala LvV6 U A Scenedesmus quadricauda
G5 e /INFREE Cyclotella meneghiniana LV7 Ji B Scenedesmus platydiscus
G6 ISUNERIA S Navicula exigua LV8 NGE=Y Coelastrum microporum
G7 Xk SF T8 Navicula dicephala LV9 R Pesiastrum tetras
G8 i PR 25 8 Cymbella ventricosa LV10 A T Selenastrum gracile
G9 e 3 S5 e Diatoma vulgare LVI11 S Kirchneriella lunaris
1 TEFEIE sp Synuraceae urelin Her LVI12 ST X Bk Dictyosphaerium pulchellum
Y1 U[pIA e Cryptomonas ovata LV13 VU F Crucigenia quadrata
LUl KRB Euglena oxyuris LVi4 P4 E i Crucigenia tetrapedia
LV1 USIZaRA R Ankistrodesmus angustus LV15 AT H i Closterium gracile Breb
0 JI, LVAHGY9 Y.
S 5ODM) ™
1 G8
G3 LV TP
Gl
H4+-N
Lvs G7
Lvi2
- .
2770 1 B —
g G3 =
N e NO3-N
AGRgsE 2.
LU!
p'tlL V2 Lvigy Lv7
00 ] BOD é
- G4
< LVIS
-1.5 1.0
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Figure 8. RDA analysis of phytoplankton and environmental factors

E 8. JFiFEYSEE T RDA 5HE

U 2HRFE BN O B, KA S R m, FIFEYEE, AR 2 DLZIE Y8 & 17
HPFEREK T HHAE THRFE AR R RIS MR 2E, SARE AR ARSI, mTRe R B Z /KA
B AR AL, FEUKRSRE, B R RMELIAAT . IR AR 7 TR, 10#RAF Rl
W, SHRFERAEYIREBAR, TERFE SR, BT CAMKHF I e sh o i =2 B B (1 3, B o) RIAED
2EI(E 4, E7RRI, 14 2#. 3#FEMEY RS S TERES, XZHT AR “FhK”
N CGE, AT RIS, EMEZ PR, 2#. 3#ERFE SRR “dK” N DRz, Al
WV ZFEPEAG RAE i, HFFERAEYE BN/ T VERFE S 4RFF SO SN I 3 FE AL T8 sk
S, AR T IR Z KA AE R, AKAREREA T E, IR 2 AWAF DUEAE . SR P 2 A T S K A AR
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FRER . VR EDYIRE, RS FEHI 11 AREE RS PR ROKT o 1ERFE SR 1R FE
R, VERFE R R, PR AR K RO SR 0 TR AL TR, B R R
PR RS A R AT R R KT

4.2. FiFEMRESHERETHEXM

FTLAM RDA 7348 Rerb A B, 2 [ 5K M 2 el B 2=V i A A V% 32 K4 pH B, TP, NHj, NO;
SOMARER, A i B pH o BUs, BERCR I, KR b RR AR IR AT ARE pH AT, M
TS IR ) P ) S G NG T, B PREE S A B TR AT e &R H, RS Y A K
B, XS5 pH SRR R BRI R R 5[ 16]. A, BHEFIEY A KR EENE Y
B, R AEKIRGITTER, TP, TN AR BT & #R2 R M PR R A (1 A KA E 4544 17] [18] [19].  “
K7 NI KRS IR, TN TP PEbR, &8 IR AR KT s TR R B B AR il i)
KK EERRR, =R RS R SR A K, FTUAGRT MR R Z 5 TP B2 K.

5. LHiFNEWN
5.1. &g

1) 2018 4F 7 H 5% Zi Bl 5 i A [l RO A, Ve VAR 25 AT A, LS tH VR 6 1] 41
Fib Ko AR, S Eh W 18 Filt, VFIFAEA LR SN T 465.6 x 10*~2408.4 x 10% ind./L 2 [8], AW ELE 0.37~7.45
mg/L Z[f]. EZELR AR LN

2) RDA 73 Hrifgh FR I, 2200 B S0 2 (el 5 2= V7 e R 0 o0 A 52 K4k pH {, TP, NH;, NO; %
IR T RO B s, G SR T TR 2R 5K pH R ILH IEAHDE, 5 TP 26K, 5 BODs £1F
FIE, HEHET TR CODy, 2 IEAHK.

5.2. Bl

InsR e IRE, K R B R R AT R R 1 B A, ACER A W R AN AR VS K R I
AR RIR 35 SR S N R TS 28 L S 2 el 5o TN s 2R A 28 P /K AR S IS 10 5, AR
AT CAZR G S MOK IR BUROIR L o FOR PG BE RO ERAATI, S th A ] DA R Rk B, e il Hh =
PESRAZ . A I A 0 8 755 A R B R 55

EHEWmHE
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e [ e 35 Strobilidium gyrans Stokes
OIMEE PR Tintinnopsis lacustris Entz
Lzl HE K% Epiphanes senta O.F.Muller
T4 BB A Colurella adriatica Ehrenberg
B P RS 1 Colurella obtusa (Gosse)
TR RS B Brachionus urceus Linnaeus
AR R Brachionus calyciflorus Pallas
A B R Brachionus leydigi Cohn
LB R R Brachionus diversicornis Daday
WaBiA T Brachionus quadridentatus
i R R 1 Keratella valga Linnaeus
HEY f H e Keratella quadrata Muller
PR I H Nothoca squamula (O.P.Muller)
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SR JC AR Ascomorpha ovalis Bergebdal
/NS R e Trichicerca pusilla
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£ % JE e Polyarthra trigla Ehrenberg
K= d Filinia longiseta Ehrenberg
TR B H Testudinella Mucronta ( Gosse)
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BT 5 i % Chydorus sphaericus O.F.Muller
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L HSIKE Eucyclops serrulatus (Fischer)
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