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Ecological characteristics of dominant phytoplankton community in Lake Nanhai
(Baotou) during freezing-thawing period”

YANG Wenhuan, SHEN Han, ZHOU Mingli, WANG Zhichao, LI Weiping ™ & PAN Tong
( College of Energy and Environment, Inner Mongolia University of Science and Technology, Baotou 014010, P.R.China)

Abstract. This study investigated the phytoplankton community structure and their relationship with habitats in Lake Nanhai of
Baotou city, based on the data from November 2018 and January and March 2019 respectively. It found that the phytoplankton com-
munity comprised of Chlorophyta-Bacillariophyta-Cyanophyta in the freezing-thawing period. The niche traits of the dominant
species in the freezing-thawing period were determined by using the improved Levins Niche Breadth Index and Petraitis Index. Re-
sults showed that there were seasonal changes in the niche breadth of the species under different habitats. Similarly, the niche over-
lap also changed with the seasons, with highest values during the icing period and lowest during the ice-melting period. Scenedes-
mus quadricauda was the most dominant species in the process of freezing and thawing. It’s dominance degree, density, niche
breadth and niche overlap are superior to other dominant phytoplankton species, and it can make full use of environmental re-
sources, and be more competitive. Grey correlation analysis between dominant species and environmental factors showed that pH
was the main factor affecting the density of dominant species of phytoplankton.
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Fig.1 Distribution of phytoplankton sampling sites in Lake Nanhai
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Fig.3 Temporal and spatial changes of the phytoplankton species number of Lake Nanhai
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Fig.4 The spatial distribution of phytoplankton density during the freezing-thawing period of Lake Nanhai
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Fig.6 Diversity index distribution of phytoplankton community in Lake Nanhai
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Tab.1 Dominant species of phytoplankton in Lake Nanhai
Il Fh e Ip| g5k Ak
WEHE] TIN5 ( Merismopedia tenuissima) * * *
( Cyanophyta) TN EREE ( Chroococeus limneticus ) * — —
IKAETR 24 35 ( Aphanizomenon flosaquae) * * *
A1 A W5 4 43 ( Dactylococcopsis rupestris ) — ® —
51 1L 3777 ¥ ( Eucapsis alpina) — — *
LEE] I 41 Yk (Ankistrodesmus falcatus) — * ®
( Chlorophyta) BRACEE ( Chlamydomonas globosa) — * —
U A ( Scenedesmus quadricauda) * * *
W5E 5 JE ¥ ( Schroederia spiralis) * * %
FERED] 3 4 - ( Diatoma vulgare) * * *
( Bacillariophyta) TG MERT 3 ( Fragilaria crotomensis) * — —
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Tab.2 Density (D), dominance (Y) and niche breadth (B,)of dominant phytoplankton species in Lake Nanhai
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Tab.3 Niche overlap( ASO;) and ecological response rate (R) of dominant phytoplankton species in Lake Nanhai
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Tab.4 Physical and chemical parameters during

freezing-thawing period in Lake Nanhai

2.5 ZiFEY A BT ERERE FRRXEKS T
JRKBE 4 BT (Grey correlation analysis ) ' J2:

X RS R GE R SR AT S Al IR AN AL, B

TS e HARSE MG E AR X BRI A A

BT AOKO A RO b g S B S SR T I
T/°C 2274079 2.15+0.52  8.74=2.01  FVZMEIMIKAICH , H— LG R LR T 5 X
DO/(mg/L)  6.180.93  4.44x0.67  4.06x1.44  HFEF|ROMINT E B, TS 14 EZE 2 E
PH 8.53x0.11  8.67+0.09  8.35+0.16  fyAHICPE. M7k Ay 2 B IS S ARG A R B0 ¥
A s e e
Ti’/(mg/L) 0.67£0.16  0.45:0.11  0.28+0.10 FPINROIC I, LT AR A L, 220

COD¢,/(mg/L) 159.20+28.01 183.60+33.16 106.67+22.44

/N PR S R ORI 3T, T LA 2R A5 BB
T T 9 DAL A e S S TR 55

B 225 Kl 7 5 A U AR 7 87, e i A ) S B A o 225 e e 910 X | IF BT THX
DO X, | pH X (TN{X, | NH-N [ X | TP { X, | \COD, { X, | FE A e 51 HEAT ORI . Hcdia Al



My UM S < R R €L Sk ol i i AR A R R AR Y A S A AR 457

P IE AT A —AAE B, DUEHEAT HUR. K A ST b, DR A EE M DG HK B2 37 , S IR BB, T
FOR N TR EL g AT e T A A D0 A R B0 R R PR R SR R SR 3 M Ak B A R R [ B (R
4) 5 IR A IL SRR Z B A OGB4 R Ak 5 P,

HIZ% 5 AT LU M, 25 i) S0 8 w765 90 12 Ui A 00 000 34 b R0 ™ 2B 52 R 9 2 AR DG X 1~ TP pH. Al
COD., , 5 pRIYIXT i 8 80 V7 U AL ) (I A TS 7 A S e ) S AR DG P 72 pHLDO il COD ., , Rl 0 13 1)
TREAL ) A R0 EC R ) A SR 14 2 AR DG PR 2 pH  NH-N R T, ] DA ] B $90 Xof 72 i i 4 O 34 i

MR 14 T ZAR OGN T I AR, e SR e R pHL 7R 3 A U1 E 349 5 g 8 0 9 Ui A 10 34 o e A
FIORIREE. NI, URRL R A A RO 19 A2 A5 pH IS4 3 B UTHR &5

H 5 IR RS AL A0 SR S RTINS HE Y
Tab.5 Effect of environment factors on the relational degree and sorting of phytoplankton

dominant species’ density during freezing-thawing period in Lake Nanhai
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