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Zooplankton community structure and its relationship with environmental factors

in Poyang Lake
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Abstract: Plankton, with large quantity, small size and high diversity, have an important impact on the function of
freshwater ecosystem. To explore the community characteristics of zooplankton ( including rotifers, cladocerans and
copepods) in Poyang Lake, the largest freshwater lake in China, and their relationships with environmental factors, 50
sample sites were set up in Poyang Lake. Zooplankton community and environmental survey were conducted in August
( Summer) and November ( Autumn) in 2017, February ( Winter) and May ( Spring) in 2018, respectively. The statistical
results showed that 99 taxa belonging to 43 genera were identified, of which 83 species in Rotifera belonged to 31 genera,

11 species in Cladocera belonged to 8 genera, and 5 species in Copepoda belonged to 4 genera. Species were abundant in
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spring and summer. Zooplankton abundance in four seasons were significantly different with a mean abundance of 1155.29
ind./L. Zooplankton abundance in summer (3150.37 ind./L) was significantly higher than that in other seasons. A total of
14 dominant species were identified in all seasons. The most dominant species in rotifers was Polyarthra vulgaris, and
Bosmina coregoni in crustaceans was dominant only in autumn. The dominant species obviously shifted among seasons and
the seasonal turnover rate from summer to autumn (86.00% ) was higher than that in other seasons (77.00% , 66.67%).
The results of dominant species composition, diversity and evenness indexes suggested that zooplankton community structure
in Poyang Lake was complex and stable. Cluster analysis and classification and regression trees ( CART) showed that there
were several community types in each season, among which the division of zooplankton community types in both spring and
summer was closely related to Chla, and chemical oxygen demand (COD) was the key factor affecting community division
in autumn. Non-metric multidimensional scaling ( NMDS ) and redundancy analysis ( RDA ) indicated that Water
temperature ( WT ), Chla, Conductivity ( Cond ) were main factors related to significant differences in zooplankton
communities among seasons. Redundancy analysis (RDA) showed that Total Nitrogen( TN) , Total Suspended Solids( TSS)

and pH were also important factors affecting zooplankton community structure and distribution of dominant species.

Key Words: zooplankton; community type; non-metric multidimensional scale analysis; cluster analysis; environmental

factors; Poyang Lake
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Fig.1 Distribution of zooplankton sampling points of Poyang Lake
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Temperature , WT) | 53R ( Conductivity , Cond ) .pH ¥ f# % ( Dissolved Oxygen, DO) & ( Turbidity, Turb) | &L
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GB11894-89) k1T,
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Table 1 Evaluation standard for the biodiversity threshold

BRI i EREN U BRI I {E EREIBU
Order of evaluation Threshold value Level description Order of evaluation Threshold value Level description
I <0.6 ZFEER 2 v 2.6—3.5 2=t
Il 0.6—1.5 ZREE— \ >3.5 EZ e e
il 1.6—2.5 ZREERLT

FKH R BT HATEIRG T 5 00T s AR 3 2 53HT ( Detrended Correspondence Analysis, DCA) F 45 5 (R
Wil <3) |, LR ——TU 49 M1 ( Redundancy analysis, RDA) SRR VHE#FN 5B H FHY L R, IF
I FTIE SR (Forward selection ) ¥ 5 £ 2= 15 A0 3 1 25 AH OC 1Y R85 IR 5 R IR B2 2 22 4 RUBE 4317 ( Non-
metric multidimensional scaling, NMDS ) i/ 57 P iF sh W R 049 2515 22 55 M S5 HEZ W A 7, SR RIE5HT ( Cluster
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analysis ) F143ZE B H 53 HT ( Classification and regression trees, CART) #£5% 1 iR 220 WP AFAEAS [R] FiE v 2 71
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Fig.2  Seasonal variation in zooplankton species richness in Poyang Lake
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K2 5 2 A A —3%, Miks 28 F A%, BRTET (4332 AN/L) B TAHEZEY (6.3 /L), 250 b, &%
PR N B2 1 5 B b R ) AU s D R (18] 3) IR A XV AR (1937.02 /L) L sE
YLD (T ) AR 9a) 11X (I ) FEEERAR, 43 91k 779.52 A~/L 1 751.04 A~/L, 8 325 1 23 6] A8 4k 5 77
T B ) A8 A e 45— 3, RV Ui H e s 0 2 0] 43 A1 25 5 0 3 (P<0.05) , 24 o A ZE SR 0 X3 (11 ) i
FABB AT (V) At Xl B SAARAR
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Fig.3 Variety in zooplankton abundance in Poyang Lake
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FEFE 1 ( Conochiloides dossuarius ) {XHEE 2= A PLHFN B PEHE KIBAR ; 5 HAD = FA ) RO HFh 4544 i
SRARAFXT 87 B H LA 8K AR B2 ) 22 80N USRI f H 48 B ( Keratella cochlearis) B3 ferms (Y =
0.33) . &N HAFEI B, WIE LU A Z B R (Y=0.39) b 3, oA i,

DLy 2= R K, FE T ZBYER SRR 77.00% , H 2= 2 2 200 08 o #2 h L 3A Fh e %
SEME T2 2% KT Z R 358 86.00% , 45— L3Rl il | A 22 JCAe s it A 8 f FR 48 Ay JF B
PP LG i 52 A8 1] T 1R A s BR A =5 I DR SRR A A TR AR AR, AR R 8 R T A 2 e T R
HIFBEAR, 7 66.67% ; FE4 Z= B Z 2 (8] ALFPEE W] 0, DL B A3 n , [a] s b 28 iy A0 35 B2 AR, O
PP LS FY A AGARXS S A%, /NS HUOTF A6 R A3l e B B ) O3 B 3R 2 66.67%

&2 EFEMEFSMAE

Table 2 The dominant species of zooplankton in Poyang Lake

3R P Degree of dominance

Dominant species % 7% Spring H 2 Summer k2 Autumn &-Z% Winter
ZYRALEE N Anuracopasis fissa 0.04

HI1 S48 1L Asplanchna priodonta 0.03

FH 28R R4 1 Brachionus angularis 0.03

BYIERE B4 . Brachionus forficula 0.02

K = ife AL Filinia longiseta 0.03 0.04
23 5FNBise L Hexarthra mira 0.07

VI 6 F1 48 1 Keratella cochlearis 0.08 0.33

I HEZ R R Polyarthra vulgaris 0.40 0.38 0.20 0.39
REJEBI I Synchaeta stylata 0.02 0.17 0.06
WG /NSE RS H Trichocerca pusilla 0.04 0.09

SR A I Trichocerca similis 0.02

WA IRAESE HL Conochilus unicornis 0.02 0.02 0.02

X APLRACTE B Conochiloides dossuarius 0.02

faT IR 4 Fi% Bosmina coregoni 0.03

2.1.4 VRIS Z RN

W 4 i, BRI 5h 4 Shannon-Weiner Z2FE P FS B0 25 Fn 23 A AR fL #4940 2. 3 ( P<0.01) , Pielou
BIo) BEHR AR W2 I ZE 1 AR A (P<0.05) , S [ A4 AR B B . PR IE 804 Shannon-Weiner ZHE M8 50T-22°11.65
(Z5iE 0—2.62) , B2 b 51z shi F A —2, FM N E T him (H'=2.19) ,#k(H'=1.73) F(H =
1.52) ZFEWIRZ AR (H =1.10) ik, 250 EDHREWIX (T, /' =2.04) FEHEH 0 (IV,H =1.79) fl =
VLAV, H =1.73) B S m TR O 0 X (0, H = 1.34) Fdb3@ i< ( 1 ,H' =1.42) . Pielou
SIEEFRECT Y 0.73 (280 0.11—1) , 2R A8 Ak 5 77 sh W) F B AR U A 2, 428 Pielou 345 BEHEEUR & (J =
0.80) , HUZEBZE(J=0.78) FIFEZE(J=0.75) , B FmHIR(J=0.72) . Mg XEABEELE 0.74—0.79 B L [H
W,z E 2R AR,
2.2 IFliEsh Y 5 EREE T A DG
2.2.1  FERBHIEIAMARER LA T

B PRI K AR IR D S BA  f 25 A8 Ak (32 3) . JKIRIUZE 245 3% (P<0.01) , B i, & Tk,
Lo RS LS AR TR 2R 1 A — 30, B A Bl R IRZ 2 fe Ik, P BH 17K 14 52 55 5
Pk, E 2 pH (HEILM T &, BARN R TR IERRE S, ERETRZ A F &k, Chla FRZER
TFHAZEY , KK TP ZERK A s A Y, 5 AN TN & Zef i, HiAth 2215 22 %R K COD 24254k,
AN,
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Fig.4 Seasonal and spatial variation of zooplankton diversity and evenness index in Poyang Lake
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Table 3 Seasonal changes of physical and chemical indicators of Poyang Lake (average and variation range )

H%

Summer

&S

Autumn

X7

Winter

FRHE A T 5%
Environmental factor Spring

WT/°C 22.79(19.97—24.61)
Cond/ (ms/cm) 0.13(0.007—0.37)

pH 7.48(6.87—8.13)

32.23(27.18—35.02)

0.11(0.008—0.159)
8.34(6.44—9.4)

18.44(15.6—20.23)
0.17(0.091—0.7)
7.84(7.27—8.69)

6.35(4.32—8.80)
0.23(0.027—0.87)
7.56(6.74—9.26)

DO/ (mg/L) 5.81(4.89—6.44) 7.34(0.02—9.74) 9.08(8.41—9.83) 11.12(10.1—11.92)
Turb( NTU) 41.44(14.39—147.2) 22.89(7.72—81.22) 34.76(15.33—93.05) 71.44(16.36—208)
TSS/(g/L) 0.23(0.058—3.389) 0.10(0.018—0.537) 0.27(0.059—6.26) 0.29(0.065—0.832)
Chla/(mg/L) 4.90(1.04—12.39) 8.41(1.904—18.1) 5.60(1.501—19.39) 3.51(2.027—7.786)
TP/ (mg/L) 0.19(0.12—0.33) 0.08(0.005—0.126) 0.31(0.06—0.73) 0.14(0.073—0.82)
TN/(mg/L) 1.61(0.8—3.7) 1.85(0.5—4.9) 1.67(0.7—3.7) 3.10(0.8—7.1)
COD/ (mg/L) 6.89(2.7—15.5) 6.61(3.3—12.3) 6.98(1.6—13.4) 6.90(3.5—9.7)

WT. ¥ Water temperature ; Cond ; R Conductivity ; DO ; 5 i % Dissolved oxygen ; Turb ;: 7 & Turbidity ; TSS ; &L 5 i [EAR Total suspended

solids; Chla; 42 a Chlorophyll a; TP 5\ Total phosphorus; TN : B Total nitrogen; COD : fk2# 754 & Chemical oxygen demand

222 FiEshY) S8 T Z 00

TR SIS 25 25 57 3, LR IR B 1 I 255 5247 G, NMDS 23 B SR s (1 5) |, 0 3=
e sh i EE0 0 1 oA e b RNl A A A2 R B EREE , HTh A RN
AORETS 22 MR R (P<0.01) o BN ZTRETS A0 —4E 00 A oK R, AR R AL B ARV 20 il 80 R AR M
WUPER . & KENREESRE RSB, HEFFERR , WT  Chla  pH 238 i 2 R A A T H
b2 e B EE IR N T, Cond \DO TN TP JE RN & 2= i sh W R P A5 A0 A 288 7,

REDI BT HORER I 0 v 80, 2 BRI R LR 4, FFX 3 Sp- [ —Sp-1 =4 #E%
KA 6) , HE7% Sp- | ) A rh Gk 8 BV VE  HAV- 38 R BB Ik AR HH T A vh K . & Sp- 1L ) B2
Jcke Y PRSP B R A R, LIRSS Rt A X 52 2 . BEVE Sp- TR )T AR 2 R H-A8O f AR
B H Pielou 5 BEFR R R . 0 2R MIARE Ml UREEL AR (18] 6) , Chla &R0 3 45 25 P sh W0 1 1) G i
IR

BN IR 000 Su- 1 —Su-V I (K 7) o v Su- 1 ) A 20058 B vE | FLRe v 45 A o
B R ZREERAR, BEVE Su- [T AR 2 0 - R AR H - BUR 804 HU il Pielou 5] BEFEHL
Shannon-Weiner ZFE T8 £ =, H 7RI ING S i, #E9% Su-MA T A 2R BOsl S 2 =2
HEYZRAL, B Su-IV ) AR 2 B0k du-mg ) S R A AL R SR A M RO Ak, R N H R S5 SR R
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Fig.5 NMDS sequencing map based on zooplankton abundance in Poyang Lake
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Fig.6 Cluster analysis and classification and regression tree analysis of zooplankton community in spring
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Fig.7 Cluster analysis and classification and regression tree analysis of zooplankton community in summer
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Fig.8 Cluster analysis and classification and regression tree analysis of zooplankton community in autumn
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Table 4 Characteristics of the four community types
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Fig.9 RDA sequence of dominant species and environment in Poyang Lake
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