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Fig.1 Sketch map of sampling points distribution in the
Qingtu Lake wetland
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Table 1 Water quality assessment standard of diversity indices

ZREER AL PR bk
Shannon-Wiener F 4 & %1 O~ N E G Gy >1~2 N a-H1i5 s >2~3 NB-Hi5 s >3 N RT5 Yl o is Je
Margalef=F & J& 5L O~ E G Y >1~2a-11i5 4 >2~39B-Fi5 4% >3 515 Jel Joi5 Y
Pielout?) &) BE 4R 4L 0~0.3 9 H 5 4¥; >0.3~0.59 1175 4¢; >0.5~0.89%%15 4t >0.8 9 T0i5 B¢

*2 HFLMEMKRRERFHETEN

Table 2 Seasonal variation of water environmental factors in the Qingtu Lake wetland

KIS T #HE H7F *E
K/ C 13.63+1.80 22.84+1.76 2.73+1.78
T AU B /(mg/L) 8.68+1.80 2.94+0.78 7.80£2.10
pH 8.19+0.63 8.35£0.27 8.38+0.25
L5 % /(S/m) 8 586.65+619.62 44 932.29+5 471.87 4259.10+314.18
LV AR ] 40 JoR VAR B /(mig/L) 6 991.55+370.13 26 867.14+3 765.63 4 851.04+530.01
AR IR ¥ /(mg/L) 0.57+0.05 0.51+0.05 0.58+0.05
SRR EE/(mg/L) 0.06+0.01 0.10+0.04 0.14+0.06
SRR FE/(mg/L) 0.500.00 2.71£0.96 0.50:£0.00
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Table 3 Species composition of phytoplankton in the Qingtu

Lake in different seasons

®4 TEFTLELIRZIEEDIFLE R
Table 4 Species composition of zooplankton in the Qingtu

Lake in different seasons

YR BE (4% T S YRR 1 B /%)

YR (T S R R R EL /%)

WES - eS| -

L] 58(58.00) 36(60.00) 40(63.49) L 21(56.76) 16(48.49) 6(27.27)
ST 24(24.00) 10(16.67) 10(15.87) JRAEB ) 10(27.03) 11(33.33) 11(50.00)
W 10(10.00) 7(11.67) 6(9.52) RN 4(10.81) 3(9.09) 3(13.63)
R 3(3.00) 2(3.33) 3(4.76) TS 2(5.41) 2(6.06) 2(9.09)
BB 2(2.00) 3(5.00) 1(1.59) H 0(0.00) 1(3.03) 0(0.00)
& 2(2.00) 1(1.67) 2(3.17) BT EE S 37 33 22
FEED) 1(1.00) 1(1.67) 1(1.59)

S 00 60 p ol K 2 e L B ARS) K S A U .
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Table 5 Dominant species and dominant degree of plankton in the Qingtu Lake

o, - . el
FEED WES PLos T -
wF B e
LT E AT #E Asterionella formosa —_ — 0.02
KBTS 8 Cymbella tumida 0.02 — 0.02
JBUH 4B Navicula radiosa 0.03 0.02 0.06
TEEET] A JH B Navicula gregaria 0.02 0.02 0.03
W AG3E I Nitzschia lorenziana 0.03 — 0.02
- REHTE Synedra acus 0.03 0.03 0.03
Y
J IR £ AT Synedra ulna 0.04 0.06 0.04
- MR )8 Mougeotia sp. 0.03 — 0.02
K AR K 3 Rhizoclonium hieroglyphicum 0.02 0.02 —
S Sy B HEFEPE Dinobryon divergens 0.02 — —
WEHET] BERD PRI Pseudoanabaena catenata — 0.02 _
FHEET] HHEE Glenodinium pulvisculus — — 0.07
R FFE4e R Asplachna priodonta — 0.02 _
AL 56 B Brachionus calyciflorus — 0.03 —
A R4 B Lecane luna — 0.02 0.02
BT 2 LS B Monostyla pyriformis 0.02 — —
K i % %6 8 Polyarthra dolichoptera 0.02 — —
FE
[N EAFLEI K T Paracyclops fimbriatus 0.02 _ 0.04
GHIES KA4%% Daphnia magna — — 0.09
i858 R Arcella vulgaris — 0.03 _
JEAEBY) JiE F B Spirostomum sp. 0.02 — —
5 ¥ BB Strobilidium sp. — — 0.03

e = KRB EY<0.02,
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Fig.2 Variations of phytoplankton abundance and biomass in

the Qingtu Lake
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Fig.3 Variations of zooplankton abundance and biomass in
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Table 6 Plankton diversity indices in the Qingtu Lake
TR . I 2 BEPE R ' SR . I 2 R R '
e Shannon-Wiener Margelaf Pielou e Shannon-Wiener Margelaf Pielou
ZAETERE FE R Y5 AR ZRETERE FEEER B 5 R A
1 5.46 4.10 0.94 1 3.89 3.14 0.87
2 4.44 2.42 0.90 2 3.11 2.33 0.80
3 3.62 1.67 0.81 3 2.19 1.35 0.73
4 3.46 1.36 0.87 4 2.65 1.34 0.88
5 5.07 3.54 0.89 5 3.95 2.90 0.89
6 5.33 4.80 0.87 6 3.45 1.96 0.88
7 5.22 3.52 0.91 7 3.38 2.51 0.80
8 5.01 331 0.88 8 3.82 2.68 0.88
9 5.55 4.08 0.93 9 3.70 2.51 0.87
10 435 2.80 0.85 10 2.28 1.10 0.88
11 3.98 1.78 0.86 11 2.13 0.93 0.76
12 4.61 2.96 0.87 12 2.58 1.85 0.75
13 4.01 1.81 0.88 13 2.77 1.66 0.77
14 3.85 1.85 0.85 14 2.20 0.99 0.78
RRLEN 457 2.86 0.88 RRLEN 3.00 1.95 0.82
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Fig.4 Redundancy analysis of phytoplankton and

environmental factors in the Qingtu Lake
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Fig.5 Redundancy analysis of zooplankton and

environmental factors in the Qingtu Lake
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Plankton community structure and its relationship with environmental
factors in the Qingtu Lake wetland

Wang Lijuan', Du Yanyan’, Zhang Shihu’, Zhang Yanping®, Wang Tai’

(1. School of Animal Science and Technology, Northwest Agriculture and Forestry University, Yangling 712100, Shaanxi,
P.R.China; 2. Gansu Provincial Key Laboratory of Cold-Water Fish Germplasm Resources and Genetic Breeding,
Gansu Fisheries Research Institute, Lanzhou 730030, Gansu, P.R.China; 3. Forestry and Grassland
Bureau of Mingin County, Wuwei 733300, Gansu, P.R.China)

Abstract: To comprehend the composition of plankton community in the Qingtu Lake wetland and its
correlation with environmental factors, 14 sampling points were set up for plankton surveys in May (spring),
August (summer), and November (autumn) 2021. The results showed that a total of 114 species of
phytoplankton were identified from 64 genera and 7 phyla, predominantly consisting of bacillariophyta
(57.02%) and chlorophyta (24.56%). The prevailing species throughout the year were Navicula radiosa,
Navicula gregaria, Synedra acus and Synedra ulna. And 48 species of zooplankton were identified from 37
genera and 5 categories, with rotifers (50%) and protozoa (33.33%) being the predominant groups, and rotifers
being the primary dominant group. The abundance and biomass of plankton exhibited substantial seasonal
fluctuations. Theannualaverageabundanceandbiomassofphytoplanktonwere5.88x10%ind./L,and2.52x102mg/L,
respectively, with both peaking in summer. The annual average abundance and biomass of zooplankton were
34.87 ind./L and 21.24x1072 mg/L, with peaking in autumn and summer, respectively. The results of the
comprehensive assessment using Shannon-Wiener diversity index, Margalef richness index, and Pielou
evenness index indicated that the water quality of the Qingtu Lake was classified as unpolluted to moderately
polluted. Redundancy analysis indicated that the primary environmental factors influencing the distribution of
phytoplankton communities were the levels of dissolved oxygen, ammonia nitrogen, pH, and total nitrogen.
The key environmental factors influencing the distribution of zooplankton communities were the levels of
dissolved oxygen, total nitrogen, conductivity, and ammonia nitrogen. Ecological water transport is an
effective measure to maintain plankton diversity in the Qingtu Lake wetland, and the research results can

provide data support for ecological restoration and early warning of monitoring in the Qingtu Lake wetland.

Keywords: plankton; community structure; environmental factors; biodiversity; the Qingtu Lake wetland
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