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Seasonal Differences in the Plankton Community Structure and Diversity
in Yuncheng Salt Lake
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(State Key Laboratory of Eco—hydraulics in Northwest Arid Region of China, Xi an University of Technology, Xi’an 710048, China)

Abstract: The purpose of this study was to reveal the seasonal differences in the distribution characteristics of plankton
community structure and diversity in low—altitude hypersaline water (Yuncheng Salt Lake) lakes. The results showed that
there were 69 species of phytoplankton in 6 phyla and 20 species of zooplankton in 4 phyla, and the phytoplankton were
mainly diatoms and chlorophytes, and the zooplankton were mainly rotifers. In terms of seasonal variation, phytoplankton
cell density and uniformity were in spring > autumn > summer, and the total number and richness of species showed spring >
summer>autumn, followed by diversity index in summer>spring>autumn, and the dominant species changed from Diatom
to Chlorophyta—Cryptophyta. The density and diversity index of zooplankton were autumn > summer > spring, and the unifor-
mity was autumn > spring > summer, and the total number and richness of species showed the characteristics of summer >
autumn > spring, and the dominant species in spring, summer and autumn all contained Brachiocis foldatura. In addition,
the structure and diversity of plankton communities were different in each season in terms of spatial distribution, and were
affected by a variety of water environment factors, which were mainly related to water temperature, salinity, nitrogen, pH and
COD in the water body.
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Table 1 The distribution of salinity at each sampling point in spring, summer and autumn (mg/L)
PRt ke S1 S2 S3 S4 S6 S7 S8 S9 S10 FEE
) 104.8 103.5 84.2 34.3 31.9 325 30.1 30.6 28.5 32.1 51.25
(C=BEN: S 106.3 107.1 83.3 35.8 32.2 32.0 31.0 31.2 31.1 52.23
BOFZ 100.4 95.8 81.9 35.9 30.6 30.3 29.9 28.1 27.9 28.0 48.88
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Table 2 Distribution of phyla and the proportion of phyla in spring, summer and autumn
] 12605 e ; ,
ES BES *
i FERT ] ] e VT ] 7] [P FIEA
FaEs 39.2 11.8 33.3 5.9 7.8 2.0 61] 51 Ff
CES 40.8 10.2 32.7 6.1 8.2 2.0 61] 50 fh
B 44.4 8.9 28.9 6.7 8.9 2.2 61] 45 Ff




40 IRERTS R A

£48%

F ] 2(b) AT I, , 35 25 07 I AR )RR E 4% 3 7 23.5%~
52.9% Z ], Hor S6 5 fi e /Iy, S3 FI S5 45 s e ey , W
KT 27 i lie e, WA 3. B R SR
JETE 28.6%~55.1% Z [A] , Horh S1 5 SR HE 25 5 /],
S2 5 i F i, VB K T 2T IR AR Y, WAR 3. Ak

30 O #%
iz B — 7
= 25 I 5F N
|
20 r 7 N %

R R RO P R 28 2
N
%
a
N|
4|
4
%)
N|
S|

S1 S2 S3 S4 S5 S6 S7 S8 S9 SI10
SRR
)V L4 K A e

| 44K R 5 FIRE 55 BE AE 24.44%~57.78% 2 [i] , Horf
S15 mi ik, SO fid &, ¥ ) 511 26 Fh VR IFAEY) o
INESF ) SR, PR A 0 o T 2 e o (R A S A
FRNBTE, AR T AR i 2R A R e P R A
TSI

i i
4

60

ZN
2R

50
40
30 N
20

10

VWAL )R T R A E/%
N
%
1
)
NI
J

S1 S22 S3 S4 S5 S6 S7 S8 S9 S10
TbE e
(O) i W40 i B 5 1 1 L

B2 5K & SRR 3 30 A ) o S B A A e L R B o T o LA

Fig.2 Changes in phytoplankton species and population density proportions at each sampling site in spring, summer and autumn
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Table 3 The distribution of phytoplankton phyla at each sampling point in spring, summer and autumn and the number of species contained

in each phyla
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Table 4 Results of phytoplankton dominant species and dominance at each sampling point in spring
KA AL PEF BT 4 P KA PEF T 4 P
S1 piA Cryptomonas ovata 0.030 S6 3 Euglena gracilis 0.141
S2 INE Oscillatoria tenuis 0.020 S7 PR Euglena gracilis 0.159
S3 GITE Rt Cryptomonas ovata 0.036 S8 PR Synedra acus 0.542
S4 €S|t Nitzschia palea 0.040 S9 I Synedra acus 0.857
S5 IRETFTHE Synedra acus 0.133 S10 IRETFTHE Synedra acus 0.854
*5 EBEFEERERFHFEYABMERBESERE
Table 5 Results of dominant phytoplankton species and dominance at each sampling site in summer
FAER PEFAFh 1 T4 P2 ] 4 PEFhFh3 4 P
S1 A Chlamy domonas 0.037
S2 JINE Oscillatoria tenuis 0.024
S3 R 25 Cymbella ventricosa 0.020
S4 A< Chlamy domonas 0.021
S5 [iisEE Cryptophyta theta 0.316
0.022
S6 e /NI Cyclotella meneghiniana Kiits Chlamy domonas e Cryptophyta theta 0.054
0.163
0.022
S7 A Chlamy domonas A B Nostoc lagoideum it Cryptophyta theta 0.024:
0.186
3 G S : e . § 0.031
S8 WA i Nostoc lagoideum W Cryptophyta theta 0.208
S9 PR Cryptophyta theta 0.210
*6 HMEFERHIFHEVRBMRABESERE
Table 6 Results of dominant phytoplankton species and dominance at each sampling site in autumn
FAERL i1 ] 4 Peghmh 2 Hi T4 P
S1 Hife /NFR Cyclotella meneghiniana Kiits A Chlamy domonas gggg
’ e I 1 g e . . 0.334
S2 AT Chlamy domonas R eS| Nitzschia palea 0128
S3 I i Nitzschia palea 0.049
S4 e /NFRE Cyclotella meneghiniana Kiits 0.063
S5 Wb Cryptophyta theta 0.412
S6 e Cryptophyta theta 0.350
S7 TR Cryptophyta theta 0.332
S8 W e Cryptophyta theta 0472
S9 AT Chlamy domonas 0.016
S10 At Cryptophyta theta 0.306
2.1.3  ZFEFEEL AR VAR B4, ik 2% 1Y Simpson 48 £ S2 5 £ A

FH [l 4 7] UL, 5 2= ER W PR AT ) 1Y Simpson 24
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ZETE 0.645 2~0.938 2 Z [], F-Y{HH 0.813 5, 1M Bk 2=
1 0.509 0~0.879 0 Z [a] , SEHI{E 4 0.680 0, M ZS [] 4
KT , HZ= IR B9 Simpson 15 U ER 159 45 L 56
[v1) VY g 8 ik , 5 VR UEATL ) 1Y Simpson $5 4 2515
ZRAGS 1) r S e, P ) P R S HEAR 2

X E W T SR, (H A RS E) o A bR
Bl MR R, 17 WEAE 1Y Simpson 454X
FEME RN FE RN E T AR X2 TR
K-S

AN, 21 AEY) Shannon—Wiener Z £ PEHEEK
£ 0.598 3~4.075 8 Z [A] , V- H4{H N 2.808 2([&] 4), H 7=
1 2.245 1~4.404 5 Z [6] , “F-¥{E N 3.223 8, M B Z=TE
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Fig.4 Changes in phytoplankton diversity index of
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Fig.6 Changes in zooplankton species and population density proportions at each sampling site in spring, summer and autumn
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Fig.7 Zooplankton cell density distribution map of each
sampling point in spring, summer and autumn

FERFI] b, 3425740 PR3t S W A 1A 2 B P24 B )2
B> >H 2,

AN, B2 S WAL Rh 2R R A e
(Brachionus plicatilis, AV YHE0.222 5~0.921 3 2ZH])
FIFR TS i 56 B (Hexapoda longimana, Y 7 0.022 0~
0.188 1 Z[a]) B 4e AR g, WAk 7. B 21T
S AR ZR KR A B 48 L (Brachionus plica-
tilis, Y7E 0.020 4~0.782 2 Z [i] ) . P 447 K % (Calanus
sinicus, Y7 0.052 0~0.368 6 Z [H] ) 4i2 HE /K # (Cy-
clops scyllarus,Y ¥ 0.032 6~0.133 3 Z[8] ) , H.rp #4848
EE%8 H(Brachionus plicatilis) it 3 &z = , H I Z=HA~
LR, WAR 8, TGRSR 2RI %)
1 (Nauplius, YTE 0.030 0~0.790 0 Z[d] ) K8 450E R4t
(Brachionus plicatilis, Y1F0.024 0~0.426 0 Z[f]) fAZ5E
2% W (Brachionus angularis,Y 57 0.578 0) , W22 9, M
FNRHE LR E MR Z B 2K =R &
B R4 R4S B (Brachionus plicatilis), AR AR, E 2
PEAFIFEXS TRV THR IS, BT T2 2
SRVLPLH P rh e RSN T A 2 e 48 L (Brachionus
angularis) , K8 e IR 8T IE AR (Nauplius)

R7 EFERMLFRIMABMEABESRR

Table 7 Results of zooplankton dominant species and dominance at each sampling site in spring

RAE R DL Tl 1 $i T 4 DL Fh 2 i T 4 3 T4 R4 $i T 4 RzY S
S1 VSRR . Brachionus plicatilis 0.921
S2 TREN e Arcella gibbosa  FAWRRFCHL  Brachionus plicatilis gggi

0.040

S3 T g Arcella gibbosa KR RFCH  Arcella hemisphaerica Fert5TH Arcella $IRFE5FEH Discoid Roach 8(1)28
0.040

S4 FHaRE B AL Brachionus plicatilis 0.821
S5 WA B B Brachionus plicatilis W I/Si%e . Hexapoda longimana gggz
S6 WA R L Brachionus plicatilis RW7SWi%e 1. Hexapoda longimana ggéi
Sl . L . . 0.402

S7 T4 E BE I Brachionus plicatilis W NWi%e . Hexapoda longimana 0133
i . e . 0.320

S8 Va4 R . Brachionus plicatilis TS W Hexapoda longimana 0.188
. . L e . 0.270

S9 Fa4E B4 Brachionus plicatilis W NW%e . Hexapoda longimana 0.231
S10  FEAUE RS Brachionus plicatilis 0.856

223 ZHEMEFEEL

A & 8 AT UL, , 2= 150 17 Ui S 0 1) Simpson 2 4
PEFEEAE 0.077 9~0.720 0 22 [i1], FHIE H0.366 5, H Z
WIS ) Simpson FEELAE 0.213 7~0.777 8 Z [H],
SEHIE R 0.544 7, TAKZEAE 0.197 5~0.793 8 Z 1], -
{H40.595 7, M=) 1 F , A& 72 5h YY) Simpson £
REMEFE BN AR W0 AR AR 21 PG 7 38 A T e — R T e —
AR A8 4k , B0 ST A1 S10 5 45, Simpson $8 04 I , 1M

X Z5 77 Ui s W) Simpson $8 0 5L BE S £R 99 0 o A
R 1R, PR A DX AR I, Bk 2 U T A b R
PUFg EB Simpson F8ECK T H#l . B TH]_FoRF | 1 ilF
B4 Simpson 15 B HE R K> H F>H T,
A, B 2181 Shannon—Wiener Z MR
HUAF 0.282 9~1.921 9 Z [8], 34 {H Hy 0.864 4, H FAE
0.736 1~2.404 4 Z [a] , V3448 Hy 1.583 3, 1fii Bk = 7E
0.503 3~2.492 6 Z ], F-H4(E K 1.745 1., IR e ShHIT)
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Table 8 Results of zooplankton dominant species and dominance at each sampling site in summer

RHEAL PR P14 P2 P14 FFP 3 P14 FF 4 P T4 M EE
0.111

S1 - RS Brachionus plicatilis  JCT4)IE Nauplius BRI Hypopyon PR ELSIKE  Cyclops scyllarus 88(2)3
0.063

P 2 ; catilis DT ini 0.082

S2 AV RS Brachionus plicatilis "PAEYT/KE Calanus sinicus 0.369
0.020

S3 ¥R A AU Brachionus plicatilis — JCTi 8k Nauplius Pk Calanus sinicus 0.128
0.184

S4  FREUE YA Brachionus plicatilis 0.605
0.277

S5 FHAUE A Brachionus plicatilis ¥5% KT Cyclops scyllarus  THEEHIKFE  Calanus sinicus 0.033
0.052

S6  FHAVE RS Brachionus plicatilis 0.782
ST AR Brachionus plicatilis 0.563
S8 AV RS Brachionus plicatilis 0.461
S9  FEAUE YA Brachionus plicatilis 0.397
0.028

S10  FHARE A Brachionus plicatilis ¥a2 H81K% Cyclops seyllarus BHiUEIKE Paracyclops setiger WIEHEIKE Eucyclops speratus 8(1);;
0.022

R UEERERZHIYRABMRRBEERR
Table 9 Results of zooplankton dominant species and dominance at each sampling site in autumn

AL R fi T4 HeFFh 2 T4 L3 T4 HLFFh 4 T4 DL
S1 T ik Nauplius 0.790
0.087

52 SR Mesocyclops nearcticus  JCHHI Nauplius WNEESIKE Eucyclops speratus T8 e Brachionus plicatilis 88;%
0.024

0.121

S3  RRAFE RS Brachionus plicatilis  WBESKFE Eucyclops speratus — Fo T4k Nauplius IABGIKE  Cyclops vicinus 88?3
0.030

S4 WBIKFE  Mesocyclops nearcticus 0.093
0.364

S5 TAAE R Brachionus plicatilis  WEESGIKF Eucyclops speratus IT4FEIKFE  Cyclops vicinus 0.037
0.020

S6  FHAWE RS H  Brachionus plicatilis 0.426
ST MEERH  Brachionus angularis 0.578
S8 WAE IR Brachionus plicatilis  WEESKF Eucyclops speratus 8(1)}5
SO WRUEHRAR  Brachionus plicaritis EAiovkE  Peolons 013
setiger 0.035

S10 T4 I Brachionus plicatilis  (EIEIKE Eucyclops speratus g(l)gg
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Fig.8 Changes in zooplankton diversity index of
Simpsons and Shannon-Wiener at each sampling
site in spring, summer and autumn

Shannon—Wiener Z FEVEFE £045 (8] 4375 S# 1 AT Simpson
AR 3 FERE) L RS E > T
224 FEBEHHLE

& 9 A] UL, 2RI A5 KA 15 T B9 Margalef
FE EEHEEUIE 0.150 1~1.001 4 22 [8] , F-2{E 4 0.376 2,
5 7% Margalef - & & 75 £U7F 0.423 9~0.936 0 Z [A] ,°F
PIE M 0.776 1, K ZETE 0.279 1~1.058 2, FH{EH K
0.686 8, MIRARZS Ml ST FHIERE B RE I8N
) Margalef =F & &8 B B R LR TV pg K, &
7% Margalef = & J& 5 %509 B0 R 15 181 VG e 350 R Hr B K
FARACES , AR PE mE T K A AR AL &R . 7
fFIE] I, 77 i h %) Margalef 3= 5 FEFE SO E R BN
HBSTIE>H MR
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Fig.9 Changes in zooplankton Margalefrichness
and Pielou evenness index at each sampling point
in spring, summer and autumn
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Fig.10 RDA analysis of plankton community characteristics and water environment factors in salt lakes
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FhER AR S o RIS 5 T, s R 1 Y 1T 2k
I L U L PG R A S (R R B AL T
BRI, XAT RBSE H TS SR ER BRI, HLMER
T 125 S MBS A R I PRI AR 128 R e
ANTA] o ARG IR T R W0 DX it P 3 w5, LR BE AR %
K, I A g e/, AT LR BE R 4R ey, 38
G AR IREAE P A S kR 0 FIIR K W A
F , MR A L PG YR I RO HE 7K R v i Uit A 0 1)
VRS ARRAE BT DL BUER I v i AR W I 1 20 A
RSB/ IN TR AR, B AR P i AE ) v
WA R A P VRN BT ], X T A e ) R
T A T B A TR IR K™, H R 280 IR )
HBIE N FIRIKIAEE , HA 18 p i £R A m 7 = b K ik
.
3.1.2

YRR | 34275 3 3l AR 1) I AT )
PEFAFh I DU B T TSR 1] o 3, 3ORN 2 BB ER 78 |
ZLIRFER 0 DX VG 98K 55 5 A4 0 0 K o 2 A —
e, MR AU S 2L rh AR SR T TR 3]
TSR R A Ak e 1) i ALk 1 TR B AL ) A5 A T B RSO
o AN [R5 i 7K 3, LT R PR RN A, 7 3h B R Y
IR BEAE TG B Ak ARSI ER
TS B D03 A B2 4 2 48 1 (Brachionus
plicatilis) . 4E3 7K & (Calanus sinicus) , ffi 58 B 42
Y (Brachionus angularis) F1JC 13 1K (Nauplius) , A
ARIEFE HFIRR 28 1 5 B S B W v i e A 1)
WFFEARB AR, TR S5 R 56 H (Brachio-
nus plicatilis), 3 2= 2R AR HFN, HALHE R Z 8
Ab TAZRAE R B (L, A0 A5 X P 5 Rl
TR A L ST Y 2R A s L 2 9 TR
4 B 58 B (Brachionus plicatilis) , W) Fh i I8 A
25~30 CZ[H] T 10 TMILFET, W] L& ZER i 1Y
HKWRAE 27 CTHEAT BT IRAE 10 TUA L, HK %
PyFhbcER B ) FEAEEIE IV 158 , BRAEER I rh AR -
Bl o TEZET AT, B 2RISR B A S A
S N TR — R P RAF AR S

R, BRI MF SRR AR 2 | 6 RSt (H 5K
TR, SO M 2T 06 e e 28t 4R 78 R
Hu, B R BT H) R i BE08 , B T AR R 4K
AR,

PAE ke, XFis 3 M iR iR AR M T R D
FL R T % B A IR X L DY A Ik kW I Ui AR ) 2
W5 T B PR AE ) DR ) AR ) O L0
e sh Py LUs AR s mnde b & | HIR A sh &K
EZRN N 2 i251E 7/ L RPN ¥ Rl AR R et
(Brachionus plicatilis) , I HEPI R F 2 m T H 2,
TR Eh Y R AR S IR 2 R USRI i 2
FE AR E A", DL ES S AR A A5 R
R B ABA YR A BT, 3 3R I 3 A ok B XL
B AR PR AT o il i — U2 2016 4F B 0T %
SN 3z Il R ) DX B A ) 2 i B L R R Y O
AMEAT THRGE 50 Ee AR YOV Ui A B s R
(Scenedesmus) Wi ¥T 3 J& (Fragilaria) . }+ ¥ ¥ J& (Na-
vicula) SGEFLEEJR (Lepocinclisy LR TH AHIE I T
INEE (Cyclotella) . /NERBE & (Chlorella) | 5P 3% 5 &
(Oocystis) F23E & (Cryptomonas) S H g . K i)/
I (Cyclotella) FIASEF T3 (Synedra acus)TE I ZE5H
VLR IE AL T 55 bE e T & S R m™, S
FEAR B, B Ak 78 pg A B A K i s
[Z35 (Cryptophyta theta) , L) Fh TR BE F1'G B B9 186 1V
PESR 36 AR AN K AL (AR ) F & K
TR /N HK R i i PR AR A A T R 2T
Bk n] ik 27.35 T, Bk 22.00 T, 2= KR T
151, Wi B2 3 (Cryptophyta theta) (8 1 1 K & B0, [ it
U BH 5 Bk 2 R 150 DY R S K 3k R B AR X T AR L
BAR, HABE & &£ 5 KB/, X = Ak
TR AR AR AN (3 10) , 25 AR5 92 PR s Ol o
HIRER R, B ¥ (Cryptophyta theta) ) K i
BFH MK T | BRAR K AR il S 2 K A AR Y
AAFRVESS , DL T RE = A A Y 0, I RE S pH,
S EHAD Y B TCIE A BRI IR AR 2
FEHEN,

F10 EUFHMARIDERERKIER

Table 10 Water quality indicators of sampling sites in the southwest of salt lake in summer and autumn

CES S6 S7 S8 S9 S10 e S6 S7 S8 S9 S10
KT 27.38 27.30 27.65 27.31 27.13 JKIF/C 22.31 21.58 23.74 19.98 2241
pH 8.60 8.54 8.53 8.60 8.57 pH 8.68 8.70 8.70 8.68 8.72
TN/(mg-L™) 8.11 9.59 10.73 12.13 11.6 TN/(mg-L™) 9.68 9.06 8.96 7.94 8.58

TP/(mg-L™") 0.138 0.223 0.140 0.173 0.146
B /(mg-L™) 32.20 32.00 31.00 31.20 31.10

TP/(mg-L™) 0.193 0.183 0.167 0.172 0.186
R /(mg-L7) 30.30 29.90 28.10 27.90 28.00

3.2 ZHHE
3.2.1 Shannon—Wiener ZF:1E

R o A A S5 B B e 0 R O A W B R
WERINESR , B B R TR FE YY) 1) Shannon—Wiener 22 FE
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