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Tab.1 Composition and abundance of dominant species before and after the rainstorm season in Kulipao Lake
(ind./cm?)
Cyclotella meneghiniana Kiitzing ++ +++
Gyrosigma kuetzingii (Grunow) Cleve + +
Nitzschia palea (Kiitzing) Smith +++ +
Gomphonema exilissimum (Grunow) Lange-Bertalot & Reichardt ++ +
Nitzschia dissipata (Kiitzing) Rabenhorst ++ +
Amphora pediculus (Kiitzing) Grunow + -
Amphora veneta Kiitzing + -
Navicula associata Lange-Bertalot +++ +
Nitzschia capitellata Hustedt ++ +
Navicula menisculus Schumann + +
Nitzschia homburgiensis Lange-Bertalot ++ +
Nitzschia microcephala Grunow + +
Nitzschia umbonata (Ehrenberg) Lange-Bertalot ++ +
Navicula cincta (Ehrenberg) Ralfs ++ +++
Nitzschia reversa Smith + ++

: = 0—0.1x10* ind./cm?; +: 0.1—1x10* ind./em?; ++: 1—3%10* ind./cm?; +++: 3—5%10* ind./cm?

x2 FRHANEERERMEREEUNARRTINBEMUESHREBUEE S LS
Tab.2 One-way crossed ANOSIM and SIMPER analysis of benthic diatom communities before and after the rainstorm season in
Kulipao Lake

® )
0.279 0.001
18.07 Navicula associata Lange-Bertalot
Nitzschia palea (Kiitzing) Smith
Nitzschia umbonata (Ehrenberg) Lange-Bertalot
27.86 Cyclotella meneghiniana Kiitzing

Navicula cincta (Ehrenberg) Ralfs

91.26 Cyclotella meneghiniana Kiitzing

Navicula cincta (Ehrenberg) Ralfs
Nitzschia palea (Kiitzing) Smith
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x3 RUHANEEFEREEZIRERRMERNMESHREMIEE THRIE

Tab.3 Environmental parameters and independent sample #-test of benthic diatoms before and after the rainstorm season in Kulipao

Lake
(°C) (mg/L) (us/cm) pH (NTU) (mg/L) (mg/L) (mg/L) (mg/L)
S1 29.30 5.20 2550.00 7.82 107.90 2.30 1.11 11.48 0.78
S2 30.30 6.40 2050.00 9.20 63.10 1.60 0.79 29.69 0.75
S3 28.70 6.10 1337.00 8.58 137.10 2.20 0.88 11.71 0.70
S4 29.70 6.00 1995.00 9.20 110.50 2.10 0.89 24.49 0.70
S5 33.70 6.90 1925.00 9.32 79.40 1.00 0.48 21.44 0.76
S6 33.10 5.70 1856.00 9.34 138.10 0.20 0.55 12.54 0.70
S7 31.60 5.30 2020.00 8.99 127.40 0.60 1.11 12.04 0.74
S8 35.20 5.80 2460.00 9.34 67.00 0.90 0.74 24.25 0.74
S9 28.67 6.20 2000.00 8.59 83.30 1.00 1.45 16.49 0.73
S10 30.80 6.40 2230.00 8.78 80.30 1.80 1.29 16.59 0.74
S11 29.50 6.10 1988.00 8.32 85.70 1.80 1.55 20.78 0.73
S12 30.80 6.10 1964.00 9.14 98.70 0.80 1.28 12.95 0.73
S1 20.30 6.60 1192.00 8.54 38.30 2.00 0.54 13.69 0.88
S2 20.90 5.80 1270.00 8.37 20.60 1.30 0.29 14.19 0.84
S3 19.20 5.80 1178.00 8.17 78.60 0.70 0.42 10.72 0.88
S4 24.70 6.20 1237.00 8.79 27.60 0.80 0.50 12.45 0.85
S5 22.90 7.10 1100.00 8.36 33.70 2.70 0.48 13.20 0.85
S6 23.90 5.30 1260.00 8.14 42.10 1.00 0.47 14.19 0.83
S7 23.80 7.00 1143.00 8.23 22.90 2.20 0.50 12.87 0.83
S8 23.20 6.00 1214.00 8.21 18.40 1.30 0.62 13.03 0.80
S9 26.70 6.80 853.00 8.27 23.00 2.00 0.45 11.71 0.80
S10 22.40 6.40 1183.00 8.46 34.80 1.40 0.52 13.70 0.87
S11 18.50 6.60 930.00 8.19 80.90 1.80 0.41 13.20 0.81
S12 22.80 5.90 1129.00 8.41 31.20 1.30 0.50 12.60 0.80
T
" <0.05 >0.05 <0.05 <0.05 <0.05 >0.05 <0.05 >0.05 <0.05
(P<0.05)
pH , s 1.01 mg/L
(P<0.05) 0.47 mg/L; 2015
(P>0.05), ( 3 mg/L) ( ,2016),
30.95°C, s 0.73 mg/L
22.44°C s 0.84 mg/L( 3)
2031 ps/cm, 1337—2550 ps/cm ; 2.4
, s 1141ps/cm, , Shannon-Weaver
853—1270 ps/cm 2.1—3.35 , 2.73;
, 8.89 Margalef 1.31—2.58
8.35 (P<0.01), 2.06; Pielou
98.21 NTU 37.68 NTU, 0.50—0.76 s 0.65; Simpson’s

63.10—138.10 NTU 10.9—42.10 NTU 0.66—0.90 , 0.79
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Fig.3 Box distribution map of water environmental variables before and after the rainstorm season in Kulipao Lake
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Fig.4 Changes of biodiversity index before and after the rainstorm season in Kulipao Lake
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Fig.6 Similarity cluster diagram of benthic dia tom communities before and after the rainstorm season in Kulipao Lake
: Nav-ass: Navicula associata Lange-Bertalot; Nit-mic: Nitzschia microcephala Grunow; Nit-pal: Nitzschia palea (Kiitzing) Smith; Cyc-men:
Cyclotella meneghiniana Kiitzing; Gyr-kue: Gyrosigma kuetzingii (Grunow) Cleve; Nav-cin: Navicula cincta (Ehrenberg) Ralfs; Nit-umb:
Nitzschia umbonate (Ehrenberg) Lange-Bertalot; Nit-dis: Nitzschia dissipata (Kiitzing) Rabenhorst; Nit-hom: Nitzschia homburgiensis
Lange-Bertalot; Nit-cap: Nitzschia capitellata Hustedt; Nit-rev: Nitzschia reversa Smith; Nav-men: Navicula menisculus Schumann; Amp-ven:
Amphora veneta Kiitzing; Gom-exi: Gomphonema exilissimum (Grunow) Lange-Bertalot & Reichardt; Amp-ped: Amphora pediculus (Kiitzing)
Grunow
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CHANGES IN COMMUNITY STRUCTURE OF BENTHIC DIATOM AND THE
ENVIRONMENTAL FACTORS BEFORE AND AFTER RAINSTORM SEASON IN THE
KULIPAO LAKE

SUN Shi-Peng"? KONG Chao"? LU Xin-Xin"?, FAN Ya-Wen"?

(1. College of Life Science and Technology, Harbin Normal University, Harbin 150025, China; 2. Heilongjiang Provincial Key
Laboratory for Hydrobiological Research, Harbin 150025, China)

Abstract To understand the changes of the benthic diatom communities before and after the rainstorm season and the
response patterns, the community structure of benthic diatoms in the Kulipao Lake was analyzed based on data collected on
Jul.27th (before rainstorm season) and Aug.11th (after rainstorm season). The environmental filtering effects by physical
and chemical factors on benthic diatom community assembly were scrutinized in multivariate statistics. Seventy-one
species of benthic diatoms including 2 classes, 6 orders, 10 families, and 30 genera were identified. Twenty-four genera
covering 55 species were recorded before the rainstorm, and 26 genera comprising 58 species were recorded after the
rainstorm. The benthic diatom density, dominant taxa richness, and diversity index were greater before rainstorm season. In
addition, the benthic diatom community structure varied significantly (R=0.279, P=0.001) before and after the rainstorm
season as revealed in single-factor cross-similarity test (ANOSIM), and the major contributors to the differences in
structure of the benthic diatom communities were from Cyclotella meneghiniana, Navicula cincta, and Nitzschia palea as
disclosed in similarity percentages (SIMPER) analysis. Water quality was assessed with the Margalef Species Richness
Index, Shannon-Weaver Index, and Pielou Evenness Index, and combined with physical and chemical parameters. Results
show that the lake water was changed from moderate eutrophic status before rainstorm to mesotrophic status after, and pH
and total nitrogen were the key factors driving the changes in the benthic diatom community structure (P<0.01), water
turbidity, and water temperature (P<0.05) as indicated in the canonical correspondence analysis.

Key words rainstorm season; benthic diatom; community structure; canonical correspondence analysis;

Kulipao Lake



