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Abstract. Phytoplankton and environmental factors were investigated at 8 sampling sites in the Lake Baiyangdian in May and Au-
gust of 2018, to study their relationship which can provide theoretical basis for water resources management and aquatic ecological
protection. The results of Pearson correlation analysis showed that the main environmental factors were dissolved oxygen (DO) ,
permanganate index (CODy,, ), total nitrogen (TN) and total phosphorus (TP) in flood season while those were DO, COD,, ,
ammonia nitrogen (NH;-N) and TP in non-flood season. Phytoplankton species were detected in 5 phyla, 38 species in flood sea-
son and 6 phyla, 43 species in non-flood season, respectively. The density of phytoplankton was 415.30x10°=1018.14x10° cells/L
and 249.62x10° -454.21x10° cells/L, respectively. The dominant species were 6 species and 10 species and were mainly cya-
nobacteria and green algae. The Shannon-Wiener diversity index ( H'), Margalef species richness index (dM), Pielou evenness
index (J) and species diversity threshold of phytoplankton community all indicated that the diversity of phytoplankton in flood sea-

son was lower than that in non-flood season. H" and J were higher in areas with better water quality (such as the center of the Lake
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Baiyangdian ) , whereas H' and J were lower in areas with poor water quality (such as the entrance of Fuhe River and Xiaoyi Riv-
er). TP and DO were the key factors affecting the characteristics of the phytoplankton community in flood season, while COD;, and
TP were the key factors affecting the characteristics of the phytoplankton community in non-flood season. The results of water quality
evaluation showed that the water quality of the Lake Baiyangdian was in eutrophication and the degree continued to deepen com-
pared with the results of three ecological surveys of phytoplankton since 2005.

Keywords : Lake Baiyangdian; phytoplankton; community structure; environmental factors; Pearson correlation analysis
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Fig.1 Distribution and zoning of sampling sites in the Lake Baiyangdian
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Tab.1 Community characteristic index
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Fig.2 Phytoplankton species composition in the Lake Baiyangdian
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Fig.3 Spatial and temporal distribution of phytoplankton density in the Lake Baiyangdian
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Tab.3 Dominant phytoplankton species and dominance degree at different sites in the Lake Baiyangdian
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Fig.4 Index of phytoplankton community characteristics in the Lake Baiyangdian
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in flood season (a) and non-flood season (b)
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Tab.4 Correlation between phytoplankton community index and environmental factors in the Lake Baiyangdian

i 38 ¥8F5  Shannon-Wiener ZAEMEFEEL Pielou YA EHEEL WP ZHEMEBIE  Margalef YFh £ 5 BEHE 4L

TR DO 0.426 0.507 0.424 -0.761"
COD,, 0.100 0.232 0.288 -0.440
TP -0.786 " -0.834" -0.752" 0.662
TN 0.026 -0.071 -0.086 0.238
E[ iR DO 0.213 0.318 0.159 -0.278
CODy, 0.894 " 0.956 " 0.880 0.366

TP 0.999 1.000* 0.999* -0.999 "
NH,-N -0.378 -0.411 -0.395 -0.106

* 7E 0.05 7K (B b b FEAHDG, # 7E 0.01 7K CUUI) | b EAHSG.
3 itig
3.1 BiEFEFEREYEEEESW
TF AR YD TET5 S5 40 32 K (B SR RV B K B 1 2H R AR RIS TR B R ) K SCEh A I H R, BRI

ZH1 B s ) S A S R R 2 IR DR 2018 AF 11 7 E OB S WA IR e A 5 1)
38 il ARV LGB 6 1] 43 il FEARTRIBIPR B A (0 Al 28 K 10286 e 90T A VU0T HE B0 T 91Ut B
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L), ARSI R 22 5. IR TRUAAE ) F B 5 R R TR 5 AR U BRI B B AR
VU U A SRAFE AU TR A B I 2E B A W R 1] R /D PR R 1] o 38, R vl S AR 0 Sy 35 1T A R R L
PR INT 243, MW FEREZ RN 85.8% , AR TR 25 SRAF SV WA W BE VR 4 A L R e 1T b i i
BT i O0F, Horh 2 SO0 S Fh Sy W8 1) %) o0 2 T 0 R A 8 1 B IO - 3, 3 AR N R Ry
74.7% TR PE BRI X 42 3 T . A X i o, VR R B3R 8 V. T TR S AR TR
TRIFAE I BEIE ARG — MY 22 57, 1 B 2 22 55 1) JRL PR v B 5 1A B 3 10 3R B8 2 57 A 06 L 7 58, KR 2
SRR L K R SRR SR S R B A IREE N TR 10~ 30°C SR T kS A B, &%
BEAE 18~30°C FHREA: K R AT, 35 BEREAE 40°C 1 /KR R AL B =l PROYI R RUY 14 F- 28 7K 3 43 31y
21.3 F130.2°C , Bl 7K Tt , FRUAAE ) el A TR A9 B8 S 8 11y 2 VRO A S 38 1 D 23 TR R i A
YA R T AR, R SRR = B2 T 5. Ak KRS N0 DO Mk EERE R HIE IR Y h Al B E 5= )
FURET , BT WEAE W VR S5 R AR Ak, R KA 2l Tl DA 5 V2 AR W 1 VR A5 4, WU EL AR TSI K AL i 3
B AT RE SRl A AR R SRR A S R 2D TR, BT, K IR A
SEMA. SR BN, 23 i) 3 v 9 7 SR R B 1 DT B SR B TR, T S OB SR vk

iR W AR R Y A R 1 A2 Ak

NS KT 4 A DXIPE AR W) I 25 450 5K B OCIC PR . D X0 A JE I I A 1, 3552 5k B
T TR A HE A 38 T R K R 2 i B Tk R AR TR K, KR B SRR B v T AR USRS V 2L C
X 3] A B SR T X FR A0 X F K AA4s B BTG A AR SR Y 38 35 0 T R B R K B 22, TR AT TR
¥k VK. DL RS I S0K B8 22 | IR IE O e ve 45 14t LU B AR BL, 2 R PR N3 57 R BUE AR . A XTR
BIK BT V2K, YRl 2R A8 5 B 78 B SR b i i 22, AR TRIVIK BT Oy T 280K, K B3 TRBT AR 4,
ZREPEFR BN S B A T B i, ISR 22 R AT R 2 i TR A JE I 4 B e it 2 519, B
X AL FHE X HL Rl & 3%, 32 N &I shsgma iR, K B ARk F IV 28K (K BEF ¢ XA D X, Yfh £
REPE IS B AR R . T DK TR 5 ) P AR ) P A 25 A I B R 38, Witk R = VPR T K 38 2
G YRRz —.
3.2 BFEEFEMEEENRERFHXR

TRUFAE DI IE S5 LA [) KA B N ) B ARRAIE | R R 2 AR 22 B85 IR 75 B[] AR 23 (] 1 AH 52 e
BIGE IR SRR AR T PRI A RIS S A BRI PR £, B N 2R B R SR JF R 56 T B PR T TR U ) 5 30 B8
DR F (A SRR AT« T2 W5 45 7 2006 4738 i Xt A 126 3 V7 U A 400 000 B 35 TR 7 500 a0 A 7 LS AR 56 4
JBR pH R TP Vi 3 5 0 7 0 R 400 3 A1 14 S DR 38 5 2 0 52 2 20 3 gk SRR 43 A A 1T 2008 45 TP
T B R pHL JE: 5 ) P 5 0 Tk e R 20 A 1) S R 225 3500 HE 2009 450 1 T 77 A 00 A it = E 55
HFHEAT Pearson AT, 151 DO (Chl.a I TP #e BRI 3 4 4055 76 2013 AFARHE 117 e g
KIS PRI ATL ) 0 B4 P T A5 A XS 2 B AT TUAR 43 BT, & B TP TN . pH 1 DO & & 252 Wi 17 e AR 4 4%
TR 2. AT Shannon-Wiener ZAEPEFEHL . Pielou ¥55) BEH8 50 W Fh Z B B (H 1 Margalef 9
P& 4 VR Y RIS FRIE R 405 R E T aJE AT Pearson HHOCHE AT, & B0 F1 VR Ve TN 5 471N
FI G R R AEAE 22 5, S A VR I e P e A B OGS R TP RN DO kB 5 i =l VRUM PR Ui A i B
FRIER) SCEE R 2 R COD,,, Al TP ¥R BE. RN [RIIFE JIT B8 B V7 WA A 00 48 A LA B 43 B T 1k B9 AN [6] T iS5 3R
SERANTR] (ERT LR B TP M BE 35 S 52 W P AR ) 1) OGS IR 3 i VR R AEL W B 9 R TR I O TR T, B Y
ML R E T PRIFAE ) 00 R A G S IR 2, SRR I 7 i v 5 300 oo o S o O 4, i 9t ok B R IR, ik BB ¥
AT TR TP R T AR, e TR A AR I R A TR Y R, AT S SO PRI AR W W B &2
FEME 5 S F L. AT R, A5 Chle WS TP W 2 80 B3 1IEM 5, Chl.a TR Y
AR Y B IR B, BRI RTRUD) TP ¥ B X PR A 0 9 A R B R AR T, 1X 5 B R S5 AF. T
FRIRFR A ) T IF WA ) A= Wy i, LA A Rk 72 P A FE AN oK DO R B2 R AIG, PR L I iR AL 4
Xt DO WY 5e 4l DO B 52 0 I BEA P e 2540 1) B I 3. COD,, J2 IR WK PR AZ B LTS J 0 Rk TR G
M5 Y e BE G5B P8 b, S IR I A AR K 2 B IR AT GO R Y AR coD,, KT, A IR et
AR BRI R 2R . R AT A 3 4 A AL 75 e 0 R ) TR 1 U R KR
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3.3 AFiEAREMN

4% Shannon-Wiener ZFEPEFREL  Pielou Y 5) EFEEUM Margalef #5105 &8 B AT IR, A PR IETRIN
IKBTAL T 5 QUIRAS  AETUIAL T 75 YR AS . RAEOUHAFITO s, FPEVE vE DTN S5 AR A # b 25 L 95
TR B SRS IS S 0 3. AR Reynolds PRI Y T BEZEBEAY R 07 B R T M, &
B A 5 AR )/ N R B IR I NP SR N R BETE T Lo, R ISBE A T E M s 2l fa B R T
H1, 35 A WA & B I 2B RIZHESE 8 T S2, 3 A MRS R IR A 2 42 2 i DU R
VU F R IR MR T T, 35 A AR B IR A M B B SR R KOK R N R T S 3 A AR A
W RE AR TR 5 KA 5 1 A8 R 8 BRUINER B T F LIS B AR S  h s BRI REHT R T DL E A 1
A 5 R R VR KRR X SRS T2 A A UGB T VR E K AR 1 8 SRR A KRR
BB, (B — IR PN T AN T, WS AL A B R RASIE B (TLI(S) ) i AT VM. ¥
TEREB A o5, TLI(S) {E347E 50 43 LA b SEE R 52,40 F o B & 8 R 4K . 28 JLRP TN ik, AT L
B KR T 8 SRR

B PR 2005 45 LU ERIHA M A BORLHEAT X L (36 5) , Hoh 2005— 2006 47 A1 2009 4£ 1 8 25 %%
AL A TR S BTN 0850 | &P 2018 AR VR IF AL =F B IR B T, 43902 2006 451 2009 4E 11
10.3 f5F0 2.6 i, FTASYCRAER (B T B 00 A BB T, TR T i LA BR A48 R R B34 in 2T P A2 4 327 i v
WA AR T 1280800, ELE 7R K DT T3 1 B 1) AR ARG D 31, B e D /K AL, & 8 3R AR R
s IEAN TR KA s B A A B T TR A I 1), AR i 20820, 55 2009 4FAH Lz T 0.6 £, 3= W i
Y HIFh AP A , Shannon-Wiener Z2EEMEFEET Pielou $45) FEFE S Margalef #1750 £ B &5 B T
FRARIESE T3k — a5 Ut NI TR T 7 45 K 4 £ BE SRR AR LE 2009 48, A TE K IR & 8 TR AR 18 4 N 1Y)
. XA RER BT TSR R K > TRV i AR I B AR, S BOKIRIE R A 222
1%, LA EvE TS Ve SR A R HE R S EOK AR HLTASI B, VE X B S SRR,

5 TR RS S AL

Tab.5 Changes of phytoplankton community structure in the Lake Baiyangdian

ESiivg Shannon-Wiener Pielou Margalef

Oy ORRALR s ey TR SRMESE WA WRCE R R

2005 817152 F 66.4 L= 3.846 — 2.883
2006 817155 F 51.8 15 g 3.613 — 3.055
2009 817133 Fh 208.5 W B 2.295 0.650 3.495
2018 61757 Fp 533.1 A 1.187 0.486 1.877

# 1 2005 — 2006 AFEHE R B SCHk[ 307 ,2009 A4k B SCHk[ 10].
4 2518

1) FIRTERT 5% DRI AS  P B A 5 171 38 B, AR RIS HE VRUFAR Y 6 177 43 i, ¥ LI GRsa T FP 2
s FE . TR A Y R ARG 6 Fh, 43 0 il T 0 A S SR B /N T B IS B IR R IR
PELA R SR T AR B E DU A s AR U R AR A SR REIL A 10 A, 330 D BT AR SR R B
BRI U2 N SREET TR DU A T IR A DR e DU R /IR A R R T T A 4R
EFFFHE. FVPETETITIR I W 00 T B 1 415.30% 10° ~ 1018.14x 10° cells/L Z [, JF T IF v Al 4y 5 1 75
249.62x10° ~454.21x10° cells/L Z ).

2) Wi Shannon-Wiener Z 48 S Pielou Y45 BEFEEL Wb A M BB AT Margalef H) P = & BE ¥ {H 43
B4 1.115.0.450.,0.527 F1 1.518 I 43510 1.258 .0.522 .0.666 F1 2.236. FFAH Y& BEME A ] AL N
VM <=ETH .

3) V- IFEAE VR R IR S K BT SR PR 5, 7K BT AT X8 ( AN X Hp s ) 1 22 A P 48 BN 38 5 B 44 3¢
15, SCIEFE K B A 25 X (AN RFIAT 22 SUIRTEEI0 A ) Wb 2R 8 ORI 150 BE IR
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4) R TR T7 A R VR R AE B S DR R Ry TP R DO W 5% i =l PR 7 Ve A 0 B 4 R I 1) S I
24 COD,,, Al TP #RJE | PN [R] 9 7 065 A [ PR 58 D 1 AOG 1, RAPRAIESE DX Ui AR 40 22 e A MoK AR 25
filtRE.

5) FEEREK UL T 5 B SRR JF H R B SR RERFSEINIA , PR A5 RO AR 47 K i, Bl i 7K
Vg TS R

5 B3R
Fffs T ~ I WLeR 7R ( DOL; 10.18307/2020.0317).
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Appendix I Correlation matrix between environmental factors in the Lake Baiyangdian in flood season

WT pH DO SD COD,, CcoD BODs  NH;-N TP TN
WT 1
pH 0.491 1
DO 0.472 0.595 1
SD -0.619 -0.211 -0.729* 1
CODy, 0.552 0.783*  0.394 0.023 1
coD 0.516 0.911*  0.346 0.048 0.906 1
BOD, 0.203 0.717*  0.012 0.455 0.804"  0.907* 1
NH;-N -0.825* -0.474  -0.367 0331  -0.789* -0.599  -0.369 1
TP -0.512  -0.603  -0.607 0.740* -0.240 -0.380  -0.031 0.295 1
TN -0.787* -0.370  -0.286 0322 -0.723* -0.500  -0.280 0.988 ™  0.261 1

# 7E 0.05 K (AU ) b 582 AHDG, wx 7E 0.01 7K COBUN) |- B 2 AHSC.
BiF 3 I AR P 9 e A5 DR 10 40 A DG 1k e e

Appendix II Correlation matrix between environmental factors in the Lake Baiyangdian in non-flood season

DO NH;-N COD,,, coD TP TN Chl.a
DO 1
NH,-N -0.103 1
CODy, 0.444 -0.507 1
CoD 0.215 -0.677 0.934 ** 1
TP 0.154 0.870* -0.309 -0.512 1
TN -0.263 0.958 ** -0.648 -0.761* 0.858 ** 1
Chla 0.495 0.708 * 0.148 -0.162 0.826* 0.554 1

* 7E 0.05 K- (AU b8 ZEAHDE, ++ 7E 0.01 ACTH (W) | AH .



