5537 B 6 W) S &~ £ Eild Vol.37,No.6
2017 4F3 A ACTA ECOLOGICA SINICA Mar. 2017

DOI: 10.5846/stxb201510292184
AR, ERE, TREE, Sy, = SRl i i s S R R AL A B e N 1 AR 252441, 2017, 37(6)

An R, Wang F Y, Yu H X, Ma C X.Seasonal dynamics of zooplankton functional groups and their relationships with environmental factors in the

sanhuanpao wetland reserve.Acta Ecologica Sinica,2017,37(6) :

ZIMEEMFRNIDERET TN REZEF

R ERL, TR, A
1. ZRAEMOL bR B, BIBIT. IG/RIEE 150040

2. RALHR K 2 B A S IR 2 e, SRRV MREE 150040

3. SN EEIT, St St 550003

FEE O T WFTEIE DN I Sh W D R 1 22 15 8 Ak LA ROK BRARE A5 IR 3R A 52 ), FRAT IR /K 2 i sh kAT T DR RE R 43, AL
7 FEVS b X VH R — IR K A SR XA B, T 2014 4EE (S H ) EZ 2 (T A) MK (9 A) X =3 EE % A KR
TRAPIX 15 A REE ST TIRWEBIYIRAE , RGT T IR UF W D RERE AU A MURRIE . 45 R W] =30 E K B SRR AP IX I U
S TIREREILRI SR 7 AT RERE, B LITIREHE RE 0%, o 83.82%; H &= LI BEH#F RC . PF RF Ml LCC &L ¥, 430k
34.15%,19.58% ,18.49%F1 10.54% ; Bk 7= LADIRERE RC A RF (i A03, 435020 71.94% 1 17.86% , FRiFEShDIRERF 2275 28 (L R I
9 RF—RC+PF+RF+LCC—RC+RF M4 &, R EZINAERE RF AR YR 2] TR R BE /R, 2 FAkZ 0 RERE RC X
TIRERE PF I RF & E 18K, 383 Pearson 03407 FI RDA £G4 1402 M, fhii] 354 S4B F(Cl™Y) AE (TN) AT
BUBK (1C) FIAE PIFE SR it (BODy ) SE 52 = PR30 [ G 90 F SRR DI Ui s W D B RF 19 2 252w DR 3R, BR DD BERF RF 4b, H B DIig
BEREETF(C) JBA(TN) AURICHLER (1C) W35 IEA 56, [ 4: ¥ #E 44 & ( BOD, ) {3 f /¢, SCF \MCF . MCC f1 LCC T &
W5 A R B 22 18] 19 0 R 3R B A . 25 AR G TR A B DG AR 1Y RC ORI RF (PF ISCA R I W R A ARG, RIS 4 P2 U5
L) A T80 VS 3% 4k e 5 1) FE [X VR P T b V7 U s W) D RE AR 2 AR AL R A g i 1) R B 3R

KR TR IRERE = BRI ;1

Seasonal dynamics of zooplankton functional groups and their relationships with

environmental factors in the sanhuanpao wetland reserve
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Abstract: We classified the zooplankton functional groups in a freshwater ecosystem, the Sanhuanpao Wetland Reserve, to
determine the seasonal variation related to the environmental factors. We investigated the zooplankton in spring, summer,
and autumn, and identified seven functional groups during the study period. Group RF ( Rotifers filter feeders) was
dominant in spring and was important to control the phytoplankton. Groups RC ( Rotifers carnivore), PF ( Protozoas filter
feeders) , RF, and LCC(Large copepods carnivore) were dominant in summer, whereas groups RC and RF were dominant
in autumn. Group RC obviously inhibited the growth of PF and RF in summer and autumn. The results from Pearson and

RDA analyses revealed that interspecificcompetition, CI™' ( Chloride ion), TN ( Total nitrogen), IC ( Total Inorganic
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Carbon) , and BOD,( Biological oxygen demand) were the most important factors affecting zooplankton functional groups in
the Sanhuanpao Wetland Reserve. CI”', TN, and IC showed a positive relationship with all the zooplankton functional
groups except RF, whereas BOD, showed a negative relationship with all the zooplankton functional groups except RF. The
functional groups SCF, MCF, MCC, and LCC had a positive relationship with each other, whereas group RC showed no
relationship with groups PF and RF. Interspecific competition, bottom—up effects of phytoplankton and nutrients were the
most important factors affecting the seasonal variation and biomass of zooplankton functional groups in cold region of marsh

wetland.
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Fig.1 Samples of zooplankton in Sanhuanpao wetland reserve
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Table 1 Descriptor zooplankton functional groups in freshwater ecosystem
iRt ] PN HE
Functional groups Abbreviation Size Feeding habits
Et#ij]%aﬁﬁ“z( Protozoas filter feeders ) PF TEEHE IS  EEMAYL Y&
JE A S48 & ( Protozoas carnivora) PC e, U/ e
e HIE R (Rotifers filter feeders) RF W, AN B RAE L&
Loty RC e, USRS e RN 5 3
(Rotifers carnivora) WERE,
U\‘iﬂ N v 4 .
IRl SIS £ scr <0.7mm U LA % AT DL AU 0 £
(Small copepods and claocera filter feeders)
ANEU R S sce <0 7mm R, LA BoMAZE XU H B (48 B4
(Small copepods and claocera carnivora) - ’ ) EEBENE
R B e b S ok s
(Middle copepods and claocera filter feeders) MCF 0.7—1.5mm ISR, LA K A HLBCRUR A S B
TR S R MCC 07—1.5 FEE, LA BoMA2E XU H B (48 504
(Middle copepods and claocera carnivora) ’ R ) HERNE
ST S
RIS £ Lcr SLSmm  WECH LU M A BT S
(Large copepods carnivore )
RENTE U Sl e LCC o 1.5mm fEE, LAe BMA2E XU H B (45 504

(Large copepods carnivore )
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S E RGN R ORI H F W3 1, 7 2250 i 25 R R WIRR T 350 e A5 1 2 3]
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Table 2 Averages of environmental variables in Sanhuanpao wetland reserve

IKIREE H B S &S
Environmental Factors Spring Summer Autumn

7K ik Temperature( °C ) 22.96+1.75 24.29+0.91 14.57+0.54
1L 53 COND(ms/m) 0.22+0.06 0.27+0.08 0.24+0.08
BT Cl (mg/L) 9.8+3.30 26.52+9.85 23.87+8.86
A NH-N(mg/L) 0.039+0.05 0.003+0.002 0.002+0.002
M TURBID (NTU) 19.97£29.97 34.75+27.31 31.28+24.58
W Secchi Depth (cm) 80.53£22.59 64.33+35.29 70.77+38.82
S TN(mg/L) 0.75+0.42 3.51%2.15 1.97+0.72
S TP (mg/L) 0.047+0.049 0.093+0.064 0.196+0.274
fL2FFESA i CODy, (mg/L) 5.63+2.43 5.25+1.27 6.94£2.05
HEYIFESE I BODs(mg/L) 4.31+1.48 2.06+0.75 1.61+0.54
A MK TOC(mg/L) 18.56+8.15 14.83+2.96 16.87+2.46
K TC(mg/L) 37.65+17.29 51.2+11.96 55.01+6.63
B TEHLEK IC(mg/L) 19.11£9.21 36.37+9.10 38.14+6.64

2.2 MDS 50

IR AT R T, P 25 AP 0l 14 24 3% 48R0 Se=y 2 R0 U DR R FME 2= LTI RF 83,
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BIIDIRERE RE (S O0H B MR R AL M 22 S MEBOR . A3 A4 ALl A12 A15 IDIRERE PF S 32, SULO,
SU11.SU12 A6 A7 ITHBERE PF/RF S 32, SU7 (A8  Al4 LIINBERE RC/RF S 32, S1.,82.S3.54.S5.56.S10,
S11.S12 813 .S14 .S15 SU2 .SU3 ,SU4 .SU5 A5 A9 A10 ., A13 ¥JLLZHBERE RF b 35, S7 .SU6.,SUS .SU9 . SU13 .
SU14 LIPifight LCC/SCF/RE/MCC 2 3, S8 A2 LIThRERE MCF i 3, A1 LLDJfERE LCC A 3,89 LIIBEH
RF/MCC/SCF A, HEWEF FERAIMAEE RN L, BRMKEEFRLVE S THESE, 5HRE
HYXE IR R TR ) 3G | [R5 B PR s, AT el MU e sh W D e it 25 S i F 2R R 2 —
2.3 SRS D RERE B = o0 A

IV E KR A IR IR TR s S e 4 1) 28 A, SRR T AN TIRERE (3R 1), i AR 2
IR DI REREE AW R T LA B RUDIRERE RF S 0H O 83.82% ; B ZELITIGERF RC PF RF Fl
LCC (HAEE 43 31 34.15% ,19.58% , 18.49% F1 10.54% ; #kZ= LISHAERE RC 1 RF (03, 43514 71.94% Fil
17.86% (& 3)
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Fig.2 MDS ordination of zooplankton functional groups in Sanhuanpao wetland reserve
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Table 3 Descriptor of zooplankton functional groups in Sanhuanpao Wetland Reserve
2 Speicies [772% Class YIRERE Functional groups
JERIR ¥s WL Strombidium gyrans JE A= Eh1%) Protozoa PF
g2 A Strombidium viride JFH: 314 Protozoa PF
ZUIE DUNE L, Tetrahymena priformis JEAHEFW) Protozoa PF
VREP H Vorticella convallaria JF A 314 Protozoa PF
HETE IR 1 L Lagynophrya mucicola JE A= B%) Protozoa PF
TR 5 H Brachionus quadridentatus % 1 Rotifera RF
W2IE 10, FH 48 Ht Keratella cochlearis % 1 Rotifera RF
SETE A A8 B Keratella quadrata 4 H Rotifera RF
iR Z S B Polyarthra trigla & 1 Rotifera RF
K =i W Filinia longisela % H Rotifera RF
T 25 HL Asplanchna priodonta % H Rotifera RC
VIR 5 . Ponpholyx sulcata % 1 Rotifera RF
SR H spTrichocerca sp. 4 H Rotifera RF
LIRSS . Philodina erythrophthalma % . Rotifera RF
157 {4 5 k46 L Monostyla crenata 4 H Rotifera RF
PEIE PR FE B Monostyla bulla % 1 Rotifera RF
YIIE ¥ A B Lepadella ovalis & 1 Rotifera RF
W A B Lecane ohioensis 4 H Rotifera RF
BE R4 . Lecane ungulata % 1 Rotifera RF
K& 5 5438 Bosmina longirostris 5 Cladocera SCF
KIVEE Daphnia magna B Cladocera LCF
REFEE spAlona sp. KiffiZ& Cladocera MCF
B F Leptodora kindtii 25 Cladocera LCC
K TR 5% Diaphanosoma leachtenbergianum R 2 Cladocera MCF
P GIKFE Cyclops strenuus 16 £ 3 Copepoda LCC
FUHAR SIK &% Thermocyclops dybowskii e Copepoda MCC
JINENS &5 Microcyclops javanus SRS Copepoda SCF
J#7KF Harpacticidae 16 £ 3 Copepoda SCF
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Fig.4 Mean biomass of main phytoplankton functional groups in

Sanhuanpao wetland reserve
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6 1) TA A SINEIRH TR sh Y DI RE A ZE AR S R T 7

S RERE S IEARE T BOD, SD Al NH [F] e i Ui s S RERE 52 SR C , L /K BRI I 1 [R] 72 1 sl 4 B g
HEBCA AR G

R4 TRIFFENMIHRERE R E TR IIRERTEY Pearson X517

Table 4 Significant Pearson correlation between the biomass of zooplankton functional groups(n=45)

PF RF RC SCF MCF MCC LCF LCC

PF 1 -0.014 -0.047 -0.144 -0.043 -0.015 -0.062 -0.006
RF -0.014 1 0.145 0.119 -0.123 0.154 -0.085 -0.03
RC -0.047 0.145 1 -0.114 -0.1 -0.041 -0.041 -0.1

SCF -0.144 0.119 -0.114 1 0.727** 0.831"* -0.098 0.787**
MCF -0.043 -0.123 -0.1 0.727** 1 0.785"* 0.166 0.847"*
MCC -0.015 0.154 -0.041 0.831 " 0.785"* 1 -0.066 0.826 "
LCF -0.062 -0.085 -0.041 -0.098 0.166 -0.066 1 -0.033
LCC -0.006 -0.03 -0.1 0.787 " 0.847"* 0.826"* -0.033 1

* 7E 0.05 KFRFEAMR; + = FE 0.01 KV R FMR

x5 TRIFHENHTHEERE FIKIRE E FHY Pearson 18X 5347

Table 5 Significant Pearson correlation between the biomass of zooplankton functional groups and 14 environmental variables (n=45)

Y 27 %=1 3 2Lk o EL o for L

"17“]];;% éﬁ)irf/ ATy Nj;iL / TJI%ED/ "jﬁﬁﬂg BEIN - 8% Te/ 1432&0‘155?; - E?O*ﬁjk B
% (meumy Ly NTU SD/em —(mg/L) - (mg/L) D), (meL)
PF 0.067 0.064 0.141 -0.153 -0.076 0.072 0.081 0.04 -0.129 -0.293
RF 0.05 -0.076 -0.017 0.139 -0.125 -0.079 -0.008 -0.111 0.044 0.213
RC 0.057 0.192 0.348* -0.108 0.037 -0.245 0.333 0.07 0.044 -0.109
SCF 0.306 0.333 0.119 -0.122 0.049 -0.203 0.29 -0.056 -0.077 0.069
MCF 0.293 0.395* 0.145 -0.119 0.102 -0.286 0.242 -0.023 -0.234 -0.069
MCC 0.303 0.252 0.039 -0.08 0.088 -0.257 0.214 -0.005 -0.268 0.076
LCF 0.152 0.092 -0.184 0.093 -0.104 0.03 -0.115 -0.085 0.052 0.238

LCC 0.265 0.341" 0.214 -0.119 0.062 -0.283 0.153 -0.033 -0.23 -0.03

* 7E 0.05 KPR FEHSE; * + FE 0.01 K b b FAHHE

x6 HFHFIEE.MEERERFHFHEHEXREY

Table 6 Redundancy analysis results for zooplankton functional groups

VIR SR 2% RIS R R E R 9%

Liillag FHIE(E FP2E-PREA e

. . . . Cumulative percentage Cumulative percentage variance
Axes Eigenvalues Species—environment correlations i K . K .
variance of species data of species-environment relation
1 0.245 0.533 24.5 89.8
2 0.025 0.479 27.0 98.9
3 0.002 0.393 27.2 99.6
4 0.001 0.251 27.3 99.9
3 itig

3.1 =IMEERG AR Il sh Y D RERE R ZE T R L

LRI, 1] P X 4ty ST RRHT Y b DX K I g 17 1 3 40 2 T AR fe i e 1 202
FE X IR AR ARRT B0 222 S VR PR AN M A A TRADE ST, IR sh W i R A R B 2K B
B PRI LA SRR I TR AR, K SO R TE A AR 2 Bl T A i X A2 IR
MBI TR YR AR AR B ZE N AR 2 0 R B R AT RO I R, £ SR R KK
PRI s A 0 ek LA /INFR B e ORI IR F9 28 SRy 202 0 28 £ TR /N A AR S (R S R S e IR 2
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