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Response of phytoplankton community diversity to seasonal variation of water
quality of inner lakes in Shenyang

ZHANG Xiao', DUAN Kaifeng?, ZHOU Sining', WANG Shuangao®, CAI Bencheng?,
HAN Xiaoyu', LI Chen®, BAO Nisha’>, ZHAO Xin?
(1. Shenyang Ecological Environment Monitoring Center of Liaoning Province, Shenyang 110169, China; 2. School of Resources
and Civil Engineering, Northeastern University, Shenyang 110819, China; 3. College of Medicine and Biological Information
Engineering, Northeastern University, Shenyang 110016, China)

Abstract: Since planktonic algae are sensitive to water quality, the population diversity analysis is considered as one of
supplementary means for water environment monitor. To explore the response of planktonic algae community to the water quality in
urban lakes in northern China, and determine the feasibility as a supplementary for physical and chemical monitoring methods in the
water environment, three inner urban lakes in Shenyang were selected. A total of 51 genera from 7 phyla were observed from the
lakes with Chlorophyta and Bacillariophyta as the dominants. The abundances and dominant species of planktonic algae had seasonal
changes, the minimum and maximum were obtained in spring and autumn, belonging to a characteristic of cold areas in the north.
Chlorophyta and Bacillariophyta were more sensitive to temperature changes, and the correlation between the dominance of
Cyanobacteria and water quality was more significant. The water qualities of three lakes were evaluated in the moderate pollution
level based on water quality monitoring combined with pollutant comprehensive index and planktonic algae diversity index.

Keywords: planktonic algae; urban inner lakes of northern city; water quality evaluation; algal diversity; pollutant

comprehensive index
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Fig. 1 Planktonic algae abundances in urban
lakes of Shenyang

F R F R, & R ST 2.5%107 ~

34.5x107 ind/L 5 F A1k, “F-XI{E 14.9x107 ind/L; &
=, BEE R B, BRI, 7F 21.8x107 ~
64.1x107 ind/L 305 BB 50, F-X{H 41.3x107 ind/L; Fk
IR IR B, LS 52.1x107 ~ 67.1x
107 ind/L, “F-¥41H 59.4x107 ind/L., #F ABKZLL)S,
S1 AR IR R, S2 Fil S3 F¥E I FE 8 F R
grgk I, B K R, 43.8%, 5 H B
177.2% FH KR T 1%, UL ARG, SR EE
S KB REARE KZ g 2 T, BT
JER BT AR AN kFE>H B >HF, -
MENERERTHEE.
213 FapkRRAE CYEEMILRERR Y=
0.02 A, I HoR RSP, 3 A4l i P s
5 3ATT89 8 AN JE, WL 1, 43500 Ay R e ) BT AT 8
J& . FHE R ; SR T/NEREEE | VO AR R A
J&; W R | R R NS E

25 RAE RSSO0 B A i 2 T R A T
A, VIEREELBEA ISR, B
S3 LAWE S 1 i e JE A 38Jm Ah, S1 R0 S2 #4128
SRR TREEBET T X, S Afe A, Bk
JEE I 7K TR T v T AN DRI B T, i T A R HH B
JFTE S2 A1 S3 A AR . IR B, 4R
FESSATS DA e R R 8 Oy 3, e e 0 35 B A T BRI,
S BRETE, R RKE SR, A TR
8 J1, JK i 35 B AF B A ey, W R DR Y BE , I AE
S1 F S3 i i X A3, B d- IR o fek g 2 K B0
32 it B 1A IR TR, R A o HEA
9 H, KR AR FEAR, FRRIE B b K, ST iR



94 IREE LR R

549 3

PR JE . HEA 10 A, KIRFFLERE A, 545
PRI (9 BT A D0 i O ey R BT, oy A OB, i
BRI T, KRB

®1 OFHFEXABHMERRBE

Fibr s #EA 6 H FKB, KT arfs, 24T
I ~ V&K i K F 5 NH,-N 2 fE LA 754 i 3
11 2K bRifE; TP & S AE A1 40 T 2K BT, Al
JKIIAE T IV AR . FEZS 0 7340 L, S2 By /K it
T S1F1S3. W2,

*2 BMREMABKERE
Table 2 Water quality of the sampling points
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Table 1 Dominant species and dominance of
phytoplankton
Fisf ] S1 S2 S3
/H
INERE R
INEREE SR (0.055)
(0.117) HrEe)E IR e

A PR (0.045) (0.058)
(0.037) UtpEe R INER R
AL g (0.037) (0.042)
(0.024) FIEHEE

(0.022)
ARARCIE TR

5 (0.105) (0.070) AR
i PR i Pz P (0.161)
(0.021) (0.060)

NN
( (T;{;f KR (0.097)
6 W’{ﬁ}z Prirdem AKEm (0.117)
P (0.041)
(0.020)

7 o (0.038) 0'19?)
Hreela KSR (0.025) RHE
(0.029) ) (0.029)

IR

o i IR VU £ i I (0.119)

(0.201) (0.041) RLHR

(0.030)
i SR SR
(0.053) Kﬁg(z?gz o oom)

O pgpm R (0033
(0.041) ANERDER (0.031)

' (0.024) )
ﬁ*ﬁﬁ’% EFFF SR,

0 HAFeeE JNER S ( 0.052 )
(0.068) (0.047) IR

KR (0033) (003

S1 8322220 18.60 0.55 0.14 1.42 5%
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Table 3 Phytoplankton diversity indexes of sampling
points
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Table 4 Evaluation criteria for each index
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Fig. 2 Water quality evaluation based on multi-pollutant comprehensive index
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