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Abstract: In order to investigate the community characteristics of phytoplankton and the determining factors in Lake Dongping after
implementation of the east route of South-to-North Water Diversion Project, seasonal samples of phytoplankton and aquatic environ-
ment from 18 sampling sites were collected in 2017. A total of 191 taxa of phytoplankton ( genera or species) were identified with
64 taxa of Bacillariophyta, 57 taxa of Chlorophyta, 28 taxa of Euglenophyta, 22 taxa of Cyanophyta, 8 taxa of Chrysophyta, 5 taxa
of Xanthophyta, 4 taxa of Pyrrophyta and 3 taxa of Cryptophyta. The dominant taxa were Limnothrix planctonica and Chroococcus sp.
of Cyanophyta, Chlorella vulgaris of Chlorophyta and Cyclotella sp., Nauicula sp. and Synedra sp. of Bacillariophyta, etc (V>
0.02). The phytoplankton density and biomass were 6.74x10° cells/L and 5.71 mg/L with the seasonal variation of density being
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summer > autumn > winter > spring and that of biomass being summer > winter > autumn > spring, respectively. About the phyto-
plankton diversity in four quarters, the number of species was 71, 78, 53 and 125, while the averages of the Shannon-Wiener in-
dex were 1.90, 1.84, 1.76 and 2.52 and Margalef diversity index were 3.07, 3.98, 2.79 and 4.75, respectively. Meanwhile, the
results of redundancy analysis and Pearson analysis for the relationship between phytoplankton and aquatic environment showed that
the factors such as comprehensive nutrition state index, permanganate index, ammonia nitrogen concentration, and water tempera-
ture played a key role in affecting the structure and dynamics of the phytoplankton community in Lake Dongping. Compared with
before implementation of the east route of South-to-North Water Diversion Project and the initial stage of it, although the density of
phytoplankton showed a rise, there was no obvious response in their dominant genera. This study preliminarily verified the spatio-
temporal distribution characteristics of the phytoplankton community in Lake Dongping. Total phytoplankton density was found to
have increased with the change of water quality caused by the east route of South-to-North Water Diversion Project. The withdrawal
of aquaculture and implementation of fishery enhancement and releasing had reduced the risk of eutrophication, but the proliferation
of phytoplankton probably increased the risk of algal-bloom in Lake Dongping. Given the changes of phytoplankton community and
water quality after water diversion, it is necessary to strengthen the ecological monitoring and controlling in the management of water
quality safety and stability.
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I THI/INR S ( Cyclotella sp.) FHE#E ( Nauicula sp.) FEFFTF3E (Synedra sp.) (£ 1).
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Tab.1 Dominant species of phytoplankton in different seasons of Lake Dongping

MR EL (V)

I PR
B RS P £ 2017 4F
W] Cyanophyta EERBE Chroococcus sp. - 0.112 - 0.035 0.045
UKL H 223 Tychonema bornetii 0.075 — — — —
PR PE 22 3 Limnothrix planctonica 0.180 0.249 0.073 — 0.142
T ST AR 2235 Leptolyngbya gelatinosa 0.081 0.044 — — —
2531 Chlorophyta BRACHE Chlamydomonas globosa — — — 0.034 —
JNER$E Chlorella vulgaris 0.047 0.040 0.147 0.056 0.063
Tk ] Bacillariophyta  /NER3E Cyclotella sp. 0.043 — 0.067 0.048 0.033
EFFT 3 Synedra sp. 0.041 0.025 0.028 — 0.024
IEFFT I Synedra acus — — — 0.095 —
FHE# Nauicula sp. — — 0.161 — 0.028
4x%:1"] Chysophyta 53] f5 HE2E358 Dinobryon cylindricum — — — 0.056 —
3 [7] Xanthophyta T3 B 22 3 Tribonema vulgare — — 0.032 — —
[ 1] Cryptophyta BV B2 Chroomonas acuta — — — 0.029 —
Wih 2 Cryptomonas erosa — — — 0.059 —

MZETTRTE  YIRBINTT Iy 42> H Z>F 2>k P 428 125 FR , R Rh i 3100 Bk,
LRPET T ERA 3 ( Chlamydomonas globosa) \/NEREE , L3 7] /INER B L OQEFAT 8 ( Synedra acus) , & 31 THY
A HEFE35E ( Dinobryon cylindricum ) UL J B 3 171 1) 2% & i I8 3 ( Chroomonas acuta ) | Wi i 5 3 ( Cryptomonas
erosa) ; 5375 T8 T , L FFh Ay W e T 1) (3R 78E VT3 22 8B TS IO 240 5 22 3 ( Leprolyngbya gelatinosa) , 5%
TE/INERBE DL Sk B8 T T AT 8 s B 2R 71 Rl & LS A 8 1T R UKL 2238 ( Tychonema bornetii) (T
22 PRSI A 2235, S E T T/ INBRE DL Bk B 1T 00 /NI ORI AT 385 Bk 53 PR, A 3l hy 1 B 1] A2
TRRL2 B, GREE T /INERSE, Bk BT 0 /NI B AT S R A TR 3 L B 9 1) 1 35 3 B 22 B ( Tribonema vul-
gare) .

2.1.2 FBEAAEYE AR RIZET N R 5k A TR R 9 B AR AT 0.24%10° ~ 27.42%10° cells/L
(AFFIME R 6.74x10° cells/L) | S BRI 78 B 2 S BUGAE (€] 2) , 4FE R I H IR RK R D9 34407
AR A AE R 221 DL ufifr, K5 28 53 B 2% (P<0.05) , {HJC . 25 %5 W) 22 53 (P>0.05) 5 B ¥ B ki
[l 0.20~38.25 mg/ L4 FI{HA 5.71 me/L) , TREIAWER XIF7EE 2 I (# 3) , 2FERARE
MAEAFZEN) D15 507, S KAE M IAERKZR ) D5 S, 21y 22 73 3 (P<0.05) , i 23 [A] 25 54U D5 1 35 5
F D1.D3.D4.D6.D7 il D14 %lifi ( P<0.05).

2.1.3 LR MA L AW, AROF IR IEAE DY) Shannon-Wiener Z2 A M8 UFT Margalef == 5 B8 450 2 90 i) 3
FA R[] 22 57 (P<0.05) | T A TC 1 38 25 ] 22 57 (P>0.05, [81 4) . o1, Shannon-Wiener ZFEEHE 80/ T 0.63 ~
2.99 [A] 4 A=A B 1.90 .1.84 1.76 F12.52  REISG A IEATF 1~3 2 (8] ; Margalef 3 5 BEF5 50/
F 0.68~6.37 Z[a],4 NZ=EEY{E 43R 3.07 .3.98 .2.79 F1 4.75 , A (i ¥I{E A F 2.84~4.82 2 [a].

22 FEREREFRR

A 2017 4F FZERIAEE K 10 235 AL R L3R 2. TR A ], /KR T 8.81~31.20°C 22 [H] , B 7K
M (31.20°C) B AAEE Z=. SKIRBE AT 0.20~ 1.70 m Z ], S {E A K2R DIS 1Y 1.70 m, S fIN{E A 24
FKIAMRIR K TREAM D (D17) A 0.20 m. pH 4T 7.65~10.27 Z [A], 5 5 i 0 7E 75 25111 5 AR AR L0 B AE Bk
Z=. DO WREEA-T 4.62~17.08 mg/L 22 [8], 5 = {5 ) B 7E 4 Z2 0 S (IR 1 B 7E 5 22, NH,-N ¥ & 7% 0.0039 ~
0.3044 mg/L 2 [H], 4 ZEMf) D15 Sl 4005 =i D1 b7 A 4F 5 Al TN ¥R B 7E 0.5032~2.8609 mg/L 2 [H], B
220 D18 i A4 fe i i D14 50 2 4E AR, TP ¥ EEAE 0.0093 ~0.1262 mg/L Z [H], E 21 D12 uhfii 2 4F
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Fig.2 Spatiotemporal variation of the density of phytoplankton in Lake Dongping in 2017
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Fig.3 Spatiotemporal variation of the biomass of phytoplankton in Lake Dongping in 2017
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2.3 i AE 4 B X K IR EE T i L
2.3.1 Pearson A8k M2 M7 WA [6] 2= 05 (9 VR IR A ) W0 AP AL A W) i %5 BE | Shannon-Wiener 22 4 45 BRI
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Tab.2 Seasonal changes of major environmental factors of Lake Dongping in 2017

W T Fe=s IS &S E=s FHIE

WT/C 22.19+1.47¢ 29.54+0.61¢ 10.56+1.28° 12.43+0.55" 18.68+7.79

SD/m 0.85+0.37" 0.46+0.18* 0.50+0.09* 0.77+0.30" 0.65+0.30

pH 9.40+0.47" 8.37+0.27° 8.42+0.27° 9.22+0.24" 8.85+0.56

DO/ (mg/L) 7.21£1.77* 6.83+0.71* 8.23+0.82" 12.94+2.09° 8.80+2.85

NH;-N/(mg/L) 0.08+0.04* 0.10£0.07* 0.08+0.05" 0.18+0.08" 0.11x0.07

TN/ (mg/L) 0.76=0.16* 1.38+0.54° 0.70+0.07* 1.06+0.22" 0.97+0.40

TP/ (mg/L) 0.06+0.02" 0.07£0.02° 0.06+0.02" 0.04£0.01* 0.06+0.02
TLI 48.88+3.74" 58.65+2.58¢ 52.51+3.23¢ 46.66+3.16* 51.68+5.54
COD,,/ (mg/L) 6.29+1.84° 11.69£3.25" 3.42+1.39° 15.90+£7.67¢ 9.33+6.44
Chl.a/(pg/L) 7.19+3.41° 25.51x10.81°¢ 13.88+6.99" 4.43+2.54* 12.75+10.54

# [ —47 LR AR /NS FRERIR R R 15 22 57 3 (P<0.05).
pH SD 24 R F ARG, 5 DO WL 1 3% MG AR Wit 5 Chlo WREE 24 38 IEAOC, 5 NH,-N & TL
R FIEMSE, 5 pH & SD 12 35 T 5% ; Shannon-Wiener Z P45 %05 DO (NH,-N K COD,,, ¥ Ji& S 4t
FIEAR, 5 pH 2 B IEARS, 5 WT A Chl.a HREE S B3 HUAH G ; Margalel -6 B2 50 5 NH,-N J COD,,
B E LA, 5 DO W2 B EAHK (£ 3).

3 RIS PR N B AR SRR

Tab.3 Correlation matrix of phytoplankton and environmental factors in Lake Dongping

wT SD pH DO NH;-N TN TP TLI CODy, Chl.a
S 0.194  -0.248* -0.071 0.214 0.435™  0.283" 0.045 0.211 0.523 0.153
B 0.026  -0.247* -0.285" 0.103 0.297* 0.156 0.201 0.302* 0.142 0.308 **
d 0.597* -0.387™ -0.507 " -0.252" 0.022 0.497 * 0.404*  0.714™ 0.162 0.739*"
H' -0.241* -0.069 0.278*  0.386™ 0.398 " -0.125 -0.160  -0.224 0.379*  -0.235"
D 0.032 -0.213 0.053 0.284* 0.443™  0.157 -0.053 0.044 0.513™  -0.028

o FRAHIRMEAE 0.01 KPR (R , * FRHHRMESE 0.05 K FB3E (WUR).

232 Maatr WERFS5IFIFEDTIES L 13 AMCEDFPE] K RDA 438451 (F 5) IR, ik
5 AR IR P I8 0 25 48 AR PR AR AL R T SR 0 B S A B i (X -, B TLT .COD,,, \NH,-N .pH \WT
DO, eI FMFRE T 48.3% MY IFF YIRS 2R 5 B, o TLL ek 22% (P=0.002,F=19.87) |
COD,, 2 11% (P=0.002,F=11.69) .NH,-N % 6% (P=0.002, F=6.33) .pH 3 5% (P=0.002, F=5.36) \WT
N 4% (P=0.006,F=5.41) .DO Jj 3% (P=0.002,F=3.69). W& 5 & &3, TLI 5 WT 5 B HX, ~ % H
AhEWVEA , pH 5 DO gRUnt, H P 73 B BREE BRI 220 OB ACTE /NER T BUR g
U A N 22 AT R R R S SR R ) I TR I A ) 1 % d AN Shannon-Wiener 224445
B H' EHEAR 7 55 s M E AR S MEAR B, 32 B0 T P 4L R B X B P AR A s 1 A= 25 52 i ; COD,, A NH,-N
IREAYMEVER, 38 XS /NER i S B R ORI NG e Bl S5 QR W R 8 B BRI AR i B Y
FhEL S F1 Margalel 55 BEFE L D SF48 A5 A= 388 i IEAH ICEE M),
3 it
31 REMZFHEYEELEHNESST

AR A P ARSI RAS TR IEAE Y 191 FiE , D35 0 3 0T IS R R 2L S R Bk, SRR TR /NER

L BB/ NIRRT AT, 2 A iS00 6.74%10° cells/L Al 5.71 mg/L. LARG KL 44k
TR AL B I K I 2013 4EJE ARSI PR LA A AT SRR B B A A
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TEBLILFE 4. AR YT 3RS 191 FhUR , 15231 2010 — 2012 4§ 28 5 /9 207 Ff (CRLIEALFI) A2, W T
Tian 251/ 2010— 2011 4FFY 132 Fh, W 5 5 4 A 45 2013 AR FIZRIH I 25> 1994 4F (1) 99 FiJE LA S o 47
HE25 12007 41t 83 B, JL G T 1980 414 68 Um0 T KLU IELL 21 40 LIS 37 W A 40 9 b B
EORTES I8

[RIE , 2R A PR A Y B P4 2540 e A T RS, i B 138 45 | SRR A A Y B 95 () L 34t v 1980 4F 3
A AW WA O SR RE B — B ] R T P TR TR 1994 4R A F AL
TR 20 P B o5 P B O 3, (R i e O 78 4 B O 3 ™ s A 20 T2 IR, 7 R A A A ) A
JEIR &SRl b AR BN 0

IR, ARSI W AR A 2% B A A et ) AR A A 38 5 W R BSORE{RL, 2010 AF DK B % 8l (B AE B B ] R
EE3 BT AU R A 2 R 6.74x10° cells/L, T HUAR JH 2L 1P RS R T 2010— 2012 4Ef9.65x%
10° cells/L™ | Al & F 2010— 2011 4E[Y 5.11x10° cells/L™™ F1 2013 4Ef#) 4.59x 10° cells/L™ | 3 i & 55 F
FHXT AT [ 1994 4E 1.21x10° cells/L"" F1 1980 4F 1 2.40x10° cells/LM.
3.2 REMFHFEYEENEENE 0EF

— BT KRR EE R B pH Y DO R AR K R PR T S R R R O B T 4
BB RSy Ai . Pearson A5 MESHT 45 S 2 B, ARSI K AR B \pH LB B . DO \NH,-N TN TP ,Chl.a &
COD,,, 57K FRE% B 43 511 5 A [5] (4 V7 WA AR 0 B 0% 5 A R AE 48 A 2 B0 P AH 5G4 (32 3) s RDA Ar i SRt i
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Fig.5 Correlation plot of the redundancy analysis on the relationship between

environmental factors and phytoplankton density in Lake Dongping
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