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Abstract: To reveal the characteristics of phytoplankton community structure and their response to nutrient, phytoplankton and
physicochemical indexes of water quality in Lake Hulun, Daihai, Ulansuhai and Juyanhai were sampled and investigated in July
2019 and July 2020. 101, 44, 125 and 42 phytoplankton species were identified in Lake Hulun, Daihai, Ulansuhai and Juyanhai with
a total phytoplankton abundance of 5.71x10°, 0.18x10°, 3.45x10°> and 6.96x10° cells/L, respectively. Chlorophyta, Diatoms and
Cyanobacteria were the dominant phyla. However, only 6dominant species were identified in Juyanhai, which was the least
compared with more than 10 dominant species in the three other lakes. The dominant species of phytoplankton were mainly impacted
by TLI, T, TDS, NH,"-N, SAL and pH (P<0.01). The mean values of phytoplankton Shannon-Wiener diversity (H"), richness (D) and
evenness (J) were 1.4, 0.38 and 2.79 in Hulun Lake, 2.28, 0.87 and 1.42 in Daihai, 2.99, 0.74 and 4.46 in Ulansuhai, 2.39, 0.75 and
0.75 in Juyanhai, which indicated the corresponding evaluation results were medium rich/medium/medium nutrition,
medium/medium rich/poor nutrition, medium/poor medium/poor nutrition, medium /moderate/poor nutrition, respectively. However
the evaluation results of the comprehensive nutrition index (TLI) were severe eutrophication, moderate eutrophication, mild
eutrophication and moderate eutrophication, respectively. Obviously, the evaluation results of the three approaches were different. On
the whole, the evaluation result of phytoplankton index was significantly lower than that of physical and chemical indicators. This
might be because the three diversity indexes were not only affected by the comprehensive nutrition indexes like TP, TN, SD and
Chl.a, but also significantly correlated with 7, pH, SAL and TDS. The analyzed results showed that J was significantly correlated
with all the indexes, while H” was significantly correlated with the indexes that were related to the comprehensive nutritional indexes
and D was significantly correlated with T, pH, SAL and TDS. Therefore, the use of biological evaluation such as biodiversity alone
may not be applicable to the lakes in the Inner Mongolia Plateau and it is suggested to use multiple evaluation methods in
combination with physical and chemical indicators for a comprehensive evaluation.

Key words: cold and arid regions; phytoplankton; community structure; lake; nutritional status

AR W0 A VB E T 2 7 K
e i T L s se i [12] v o WS BEA: 2022-05-24
EERENVIEA S E‘b%{)lsziiaégﬁ RES g EEWE: EEESH AR H (2017YFE0114800,2019YFC0409204);
RV 6 7K AR A i 7 53 41 e & g M 22 [ (1 AR RIS 4 V2 T3 (51869020,52060022,51909123)
‘]‘,ik T%L"ﬂz j\j e 'ﬁl\ 7J<}ﬁ$ﬂ %%%\/}L“ ] /EE#% ETHE:IJ *i?[s].1ﬂ7£ * THTAER, #%, shengzhang@imau.edu.cn



312 S ES 7 N A = - 43 %

S s I HY 32 2 BRSPS AT A0 DR 3R (A Kt B
KB )55 R0, R DR v 22 R B TR AN
7R A, (1 W 7 JEL A 5 1 2 R A L), 3 4 i
i B 7R 35 T i L AR 9 22 REPE I VR 5 i
e R U AR DX P, N R AR A
PR bR VAR 7 11 T B AR B W B 5 X 1R
R AE Ra R RPN R S O

R S I ST 9 A A R T S I ) A P Ak A IR
AU IR 5 3R B o G 2R 52 A DR 3 1
0 ) A0, EE T 7L, 7 3 25 P55 R 35 1 5 0, K T
YiIk 96 ZiAT it LI R N FiE b (R K i P47 45 2R
1% T A 2 2 B0 VR & SR AE Al o Ay
FAURIBIE ST 45 R 2K 25T S0t () 24 i o AT it
(UAH SR TR W, A L e DR A S i A
TN R 2 BEPEAE D A2 2 1R AR K A R0 B K AR
UES PR

P 52 Tty v s KT 20 1 DX s Tl R 2 X
ARG DX, DI P I 22 S P I R R AR U AN
P2, DCCRFAE W] A2 5 PR 5B S AT G (A L, ik A

Je IR S G5 A e U R A A A 5 70 A 1 B S5 i A
U e b AR 1 I 9T 25 0 B A& ()3 T
O HCIR RS 1 28 40 IR R i 4 2 b
AR AT A L AH H T RS2 R G T S 3R N
P2 KA 22 FEPEAE Dy A Sty i S 38 Ve /K o
KPP FE R AT 2T

AHIFIE S AE 18 75 A 5t i R i AL
L, 20 A Ui R 22 FEAE 5 A 8 IR IR S AR K
TR ) 3 2 0 R A0 22 REAEAE Dy A 5 v S 3
TR, FRAKP- PR R B IO AT Rk 8 H Py S5 i
R ITAC ], 05, S AN B 4 AN
WFFEXS 5,70 M T 4890 9E PR 7 R AR 8 s A A
TR I € T A1 T R 22 A 1 0 22
S DS T W) R 22 R DA PN 5 S
DX K TR b 1R 38 A DA R S0 8 IR AR I F
TR,

1 MRETE
1.1 WHFEX I

F1 ARGTHEGARREHE

Table 1 Characteristics of the typical lakes in Inner Mongolia
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Table 2 Similarity evaluation criteria
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Table 4 Species of phytoplankton in each lake
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Fig.2 Phytoplankton abundance and relative abundance of phylum in each lake
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Table 5 Dominant species and degree of phytoplankton
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Fig.3 Phytoplankton diversity indices and variance analysis
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Table 6 Similarity index of phytoplankton community
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Table 7 Correlation matrix between phytoplankton diversity index and environmental factors
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Fig.4 Correlation analysis between phytoplankton abundance and environmental factors
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