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Canonical correspondence analysis of phytoplankton community and its environmental
factors in the Lake Baiyangdian

SHEN Huitao' & LIU Cunqi’
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(2: College of Life Science, Hebei University, Baoding 071002, PR.China)

Abstract: The phytoplankton community in the Lake Baiyangdian was characterized based on, five surveys were carried out from April
to October in 2006. A total of 155 taxa were identified by microscope. The phytoplankton had an abundance ranging from
55.5x10%cells/L to 1704.8x10%ells/L. The phytoplankton community was dominated by Cyanophyta, Cryptophyta and Chlorophyta.
Canonical correspondence analysis (CCA) was applied to explore the relationship between phytoplankton species and environmental
parameters by CANOCO 4.5. The species — environment biplots were drawn based by the result of CCA. The result showed that pH and
total phosphorus were the most important factors influencing the distribution of phytoplankton species. Besides these, biochemical
oxygen demand and dissolved oxygen were also important to the phytoplankton species. CCA ordination shows a slight, but significant
method to understand the relationship between spatial distribution of phytoplankton community and environmental factors in lake
systems.
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Fig.1 Sampling sites of the Lake Baiyangdian

1.2 HmEIRE. ABMSH

IKRERRAEE TR IR S TS S 5 A e RS0 B RS AL 7 pH {H %% (DO) .
f2E T (COD,) . BT i (BOD) . MBE(TP). BA(TN). mih MR 15 40(CODy,), KA E IR
PR SR PR B W L B AR ) BCHE .
1.3 BRI

SR PRIMER 5.0 34405 (A PEFE IR AR Y BEVE 9 Shannon-Wiener ZREVEFESL . Margalef 32 5 BEFE 5
Pielou ¥J5) BEFE Bt AT,

K H Canoco for Windows 4.5 F{ X Py Rdis ISR ST Xa HE AT CCA 208, Wymh Bl e i i, A

SCH T HEF PR B R 2 N T P S5 PRI AE A R St IR A > 12.5%, W Fh A 20—
SRR R = 1% MR RE LT 1g(o+ D, FREEEURERE pH (ERAAMBIFT 1g(x4 DG,
F| FH Canoco for Windows #4637 1Y) Wcanolmp #f H: 4351 42 il 4 4 spe.dta Fl env.dta i) 3C4. W FH Canoco
for Windows 4.5 #E47i8 8, ¥4 i EHE SC1: spe-env.cdw 7E Canodraw for Windows FRAER], HEFF45 R H
YRl R85 N T2 R I RUT R,



T iF A G F TR R B 5 IR B T 6 ST oA 775

2 ZERE5SH

2.1 MMEREF

FIPEVE & FE S B PR EE R P29 14 A 328k i3 1 fis. pH (A7 7.790-8.565 = )54k, 4 A pH fH
FeAilK, IS A, WEE 7 HEEN 10.238mg/L, il 10 A & fik. fb¥H AR H A= 4 A
B, /98 76.713mg/L Ml 19.671mg/L. BB EEFE 0.09-0.34mg/L Z [A1454k, 1 i e BE 7
1.879-12.788mg/L Z[HA5fk, EFRERMRIE R LRI T 4 H & THERFEA O, SR B8 8O 4E N
12.729mg/L, Hh7E 4 A7 A%E, 480k 17.124mg/L F1 14.385mg/L, HAFHEA By 25518 K.
22 FFEYMEARSHESH
221 A XU R BAE AR IR R, AR PRI 8 1], 155 Fh, Hoh, Hrh gk T2, k8l
B, 5 52.3%; BEBETT29F0, K 18.7%; BEEEIT 17FP, i 11.0%; #R#E0T 1480, 5 9.0%; HEETT6HR, &
3.9%; WEHEEIT AT, 5 2.6%; BB 3R, 5 1.9%; S8R, (CH 1R, (5 0.6%. 4 I IRHFA B
BT BT B2 (Cryptomonas  ovata), HIUSE R 100%; WALFEFD R BB 10 H KR EE(Cryptomonas
marssonii), L[ THI/INERTE(Chlorella vulgaris)FIEEBE THVEFT 3R (Synedra sp.), BUSREEYS R 100%. 5
F O30T Bl 1] B IR B s A 25 G e, MBS0 100 %5 AR 3l o 5 8 11 O 20 /N 24 35
(Merismopedia tenuissima)FREFE TRVEHATEE, UL 530310 87.5% F11 100%. 7 A DL38FI A B TH)
LR 248 (Merismopedia glauca), HEUSTE N 100%; WARHE A RSk 1/ Nk BRI BT T B BRI B,
B RE 5 100%. 9 F 3R A B 1 TR U B el UM RE A 100%; AR FAFh Aok e 1 T i /N ek
FHE ST B A0/ N2 EHRE R 1009% 0 87.5%. 10 H 3R Sy 5 7] B4 /INER 988 AR5 38 ) B 20 /NS
S48, BB RE YR 1009%; WAL SFR R #REE T T HL BB (Euglena caudata) MFREET 1IN BasE, HBL
ALY A 100%.

1 AT RIS N 7224

Tab.1 The variations of environmental factors in the Lake Baiyangdian

H#AMEE-H) pH DO(mg/L) CODc(mg/L) BOD(mg/L) TP(mg/L) TN(mg/L) CODy,(mg/L)

2006.4 7.79 5.865 76.713 19.671 0.338 12.788 17.124
2006.5 8.565 9.726 40.75 5.896 0.09 1.879 10.64
2006.7 8.215 10.238 35.863 5.638 0.34 4.841 14.385
2006.9 7.944 9.899 34.125 5.15 0.187 4.62 10.626
2006.10 8.134 5.618 39 4.05 0.27 3.761 10.868

-3 8.13 8.269 45.290 8.081 0.245 5.578 12.729
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JEJLFEIFE 55.5%10%-1704.8x10%ells/L Z[d], HF  Tab.2 The seasonal variation of phytoplankton density
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Fig.2 The comparison of phytoplankton density =~ Fig.3 Diversity indices of phytoplankton community
of the Lake Baiyangdian of 8 sampling sites in the Lake Baiyangdian
% 3 CCA MM h PRl Y RS AR
Tab.3 Codes of phytoplankton species for CCA

LES LES
sl BRACEE(Chlamydomonas sp.) s9 INEREE (Cyclotella sp. )
s2  /NERPE(Chlorella vulgaris) s10  £F#F#:(Synedra sp. )
s3 WEE LT Yk P (Ankistrodesmus spiralis) sl F/NEREREE(Gloeocapsa minima)
s4  BEBE(Cosmarium sp.) s12  EE##(Euglena caudata)
s5 K (Westella botryoides) s13  WIEELEE(Euglena acus)
s6  VUREMIEE (Scenedesmus quadricauda) sl4 S RBAFE(Cryptomonas marssonii)
s7  FEIRMEEE(S. bijuga) s15  BUIERE(C. ovata)
s8 W (Kirchneriella sp. ) sl6 R (Chroomonas acuta)
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Fig.4 CCA biplot of phytoplankton species and environmental variables in the Lake Baiyangdian
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