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Fig.1 Location of the zooplankton sampling sites in
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Xinfengjiang reservoir
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B %% (Bosmina longirostris )15 % A 54 H I
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AL, P EIE N (60131444 ERF S5 FE A,
B EFAEAR L (P<0.01) , A 1% B e (E H BLE
2019 4E 8 H , N (171.66x72. 7ML, I J5 K0E K&,
2020 £E 2 H H IR RAE (0.7520.19) ML, HEFEZEE
B2 % RS LT, 220204 6 HiAH|
(81.31229.65) ML M % FEH SRFIE R , B8 2 2R
FEL A28 G A AR 35 (1 2a) .

A EAE A TR AR A E L 0.02 ~ 98.96 mg/L,
BIE N (5.00£1.48)mg/L. AV EZEVARL LI NE
FEEmT4AFE, NAETWE, RN ALY E
1£ 2019 4 8 A Ht i1, N(16.99+7.99) mg/L, B )5 , )
HONIE TR, 22202042 H HEURALE0.09£0.02mg/L ,
5% AR, RSN AR P AR AR R Y
DABE R AE Yt iR (B 2b) .

®1 HFFELKEZFHIRIFERNED
Tab.1 Species and code of the zooplankton

in Xinfengjiang reservoir

(ME} ik
BRI 4N Copepoda
S1 TRMER/K S Phyllodiaptomus tunguidus
S2 H RPEIK T Neodiaptomus schmackeri
S3 J A 8K % Mesocyclops leuckarti
S4 GBI IRSNKFE Thermocyclops taihokuensis
S5 B /NGIIK & Microcyclops varicans
S6 JE5 4144 Nauplii
MV H Cladocera
S7 1B WA 3 Leptodora kindti
S8 %R F51R% Diaphanosoma brachyurum
S9 Z JIF5 1438 D. sarsi
S10 KA G B Bosmina longirostris
S11 YA FEAVE Bosminopsis deitersi
S12 TBHRIE R Moina micrura
S13 f80EVE Daphnia cucullata
B Rotifera
S14 248 B 5 dt Brachionus diversicornis
S15 #9856 L B. angularis
S16 WL RS B B. falcatus
S17 B R HE B B. forficula
S18 ML R dL B. leydigi
S19 [ 4 5 2 6 L Trichocerca cylindrica
S20 WK REFE I T elongata
S21 /N RAC U T pusilla
S22 il 55 7 B Fe B T capucina
S23 K525t B T longiseta
S24 Py 5 B Keratella tropica
S25 IR 4 K. cochlearis
S26 YRS B Anuraeopsis fissa
S27 HI 17 aa HE4E L Asplanchna priodonta
S28 JAT 2 e H Polyarthra vulgaris
S29 +H48°F 48 0t Platyas militaris
S30 Jez 5% H Collotheca sp.

R2 HFEDKEZFEDIABMRABE

Tab.2 Dominant species and dominance of

zooplankton in Xinfengjiang reservoir
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0.09 0.03

0.24 0.17 0.49 0.22

0.05 0.04 0.03

0.04 0.06 0.10
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0.44 0.68 0.05 0.23

0.02 0.06
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Fig.2 Temporal distribution of zooplankton density (a) and biomass (b) in Xinfengjiang reservoir
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(1) ST 3 £, N (12466.50) /L, F AR AR H BLTE K
OrHK XA S10 3 w4, A (11.52+2.75) AL 3a) s 4=
V)AL &k AR I N 0.92 ~ 17.65 mg/L, H 7% [H]
I3 A REAE 5 5 FE AR AL, I T R (1) O DX 38U, V]
T8 Y DX B R Ui v PR R, FL g e A H IR
S12KAE R, 7E S10 KA i tH I ARAE (B 3b) o
2.5 FFSYSFERTE

77 Ui ) W) Margalef = & FE 18 #0 (D) ¥ N
1.21+1.32, 2546 ¥ [l N 0.97~1.53. & & {8 H B E
20194F 12 A (1.53+0.80) ,2019 4 10 H 1202042 A
& B R B T 2019412 A , BRI IK A Z 1R
T R A da) 5 78 83 i AR 403 B W 0.41~1.95,
Uit A R P X R AR S FRAIG, AR K EE T R O
X358 P K HH I v L B v (L HE ILTE SO 3 A (T 4b)

Shannon—Wiener % ¥ 14 ¥§ £ (H ) 415 4 1.03+0.33,
A FE 7 0.87~1.19 2 (8], Foi (] 2546 5 D {8 2 A
SRS R ARAE HILAE 2019 512 H , f i B H ILAE
202046 H (El 4a) s W23 [0 3 A K G, B L0 28 R i
BN, A S12 3 A B R E (K 4b) .
Pielou ¥4 2] BEFE 4 (D 3ME 7 0.6620.17, B AL [l 7E
0.54~0.93 2 [8] , LI 8] 2246 75 T DAE A1 HAR , 1E
202042 A 3 H Il , sARAA HIRAE 2019412 H
() 5 75 25 18] 43 A b G W 35 840, AR A0 YE oM
0.59~0.71(F4b) .
2.6 FiEEhY SINEREFHREXMES T

TR BN AR YR S A B IR T3 T Pearson
FHOCPE ST HIT , 45 B3R VIR B P 1) 2 FE AN A W 5 i
JE pH M43 3R a 2 W] 2 1035 (1) IEAH DG K R (P<0.05)
F ARG pH A1 A2 2% a PR AE TR I AE A0
RS B EE A SRR
507 R 5 R 3 O O, SR AR I S A B
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Fig.3 Spatial distribution of zooplankton density (a) and biomass (b) in Xinfengjiang reservoir
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Fig.4 Temporal (a) and spatial (b) distribution of zooplankton diversity indices in Xinfengjiang reservoir

R3 HEDKEFHDDBEMEYESHERFH EIRSIK & KR LB MBS S pH R

Pearson 1 #4547 a KR & IEAHSK, 5535 W] FE 52 AR O% s TR B AR IR

Tab.3 Pearson correlation analysis of zooplankton REME VR AN TE T 4R 5 24 R Bl 2 IE A SE 2 &, i
density and biomass with environmental factors in T £ BRI 5 B P B

Xinfengjiang reservoir

#5 RDASHTHAREEFHEZ MR EEZHRE

Tab.5 Significance and importance test of

2% WI pH DO Chla SD TP TN COD,,
% E0.3317 0.425™ -0.055 0.308™ -0.371" 0.191 0.159 0.263"

AR 0265 0.466™ 0.039 0.272° -0.361° 0.093 0.128 0.213 environmental factors in RDA

VE#%. P<0.01;%: P<0.05. EZS PSR F P
Note: ** denotes significant difference at 0.01 level (P<0.01); * WT 24.1 0.002
denotes significant difference at 0.05 level (P<0.05). pH 114 0.002
v — Chl-a 10.8 0.002
2.7 FEHYERBERTFEITA <o o 0,000
MR B B B2 U S A A 2 H i 32k He 3 10 Fih 5 B0 N 22 0.066
53R F3E4T RDA 2307, WP S ACES L s fige 1. 45 TP 22 0.058
R B 2 AN IR EEHE T i 1 AH ¢ &2 %08 0, Monte Carlo DO 7.0 0.006
COD,,, 0.3 0.914

B g 56 i A HE e il 2834 21 8 25 K1 (P<0.05) 5 HE
FRaf RATEE (R4 o 55— HE P JAn2s — 4k e i 30t
R 1 88.9% A5 B & .
R4 HFEIDKEZHFMIMEEFH
RDA 3 4titf= 8
Tab.4 Statistical information of redundancy analysis

0.8

(RDA) between zooplankton and environmental

factors in Xinfengjiang reservoir

ZH B 1 W2 43 fh4
LERARIEN 0.367  0.116 0.052  0.005
YRR SR AR S 1 0.827 0.781 0.612  0.41 o ‘
MR % BT A $% 367 483 535 540 T ‘ =

PP TT 78 BT EH B % 67.6 889 985 99.3

B 5 #ELKEZFFHYSINEEF RDA SHHEF
HHR S5 A 5 vl 50, &S pH BRI 48 %K a Fig.5 RDA ordination diagram of zooplankton and

S sh BRI % . H kiR pH Annt environmental factors in Xinfengjiang reservoir

GRa5E —H T ROV IEM G, MR BN 3 it

0.6779.0.6054 F1 0.6497 ; s 25 55 — HF /7 il 2 1EAH

K, MK REON0.4900. B GHRERFHIX AT 3.1 Filesh MBS EMYFE

=R K R AT S E KR ARSIk R .G 1995 475 =F- VLK B AT B3 e sh 1 1 25 4 R
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B4R B A2, R O, AT IR
F &S URVER % 2 B #e B (Polyarthra trigla) ([ JRZE
55,1995) ;2002 4F (1A A K I 10 M, B AR TR,
BRI 3T, 7R F K DURE BB 22, Al oK BT DAAR 2 28
9 FE CHRIN 25 55 5 2002) 5 2007 4F 1) 75 K 34 B
32 Fl, AT R, BRI TR I s B E L
B2 8 5 AL 38 GRS AR EF, 2007 o T AR WF 5
A, %58 RIEC B 7Rl B AR TR R RS 6
U B G AR R 2 DA AR R R A SRR
FOFAREREGAHREREME EZR. &L
I T VLK RV i S AE B T 2EL A b Pl DU H AR
JE R T BT AR 1) A R AR M2 AR 35 1)
B JR AR AR AR B KB ZI R
(14 J5 TR — 73 THT e 7 2 i Bl AR e [ 1) 22 5 5 o —
T3 RS2 B AT BN IR o R sh e N 2K 1)
THRL, f 2 &R 2 5 BT I S VR 45 )
AN K /N K A2 A2 4k (Chaparro et al , 20140 o FR 4 K/
REFAR UL (Brooks & Dodson, 1965) , i 2 7E 5 & ik #%
bl SR EE AN KRS . R,
FE AU B 3 A LR, AR BN B R R
Chnde B /N BURE F1 250 DR R 0% 306 0 4l £ 1T o5 978 0 34
(Yang et al, 2005) , ) 2 U LA OR Y &G #y SR AN 2 2R
& L (Jemberg et al,2017) . Kb 54l & 5%
JE R ARG E RN R —, TR, B L
K A B R FE A G ek . S BRI A R, MR
5 10 F AT A ERIE T R, S fik A E A 2
I E 10 1%, 5 B R J0 M FEAK, S K B A 28 18 6 A0
REONIE T AR A, H% Bk 3 26.46 ML, 2
RN RS R 1065, Korponai %5 (2003) %f Ba-
laton T 75 JifF 30 40 ok Y& AR AAE PR E 98t R B T 2R UL
Ro B BABMABERNL REYZSNA Xt
F L AR EAFAE 2 5 i 2R K2 B ) Gl
HIRIZE 2006 , 1% 52 5 717K 22 56 U3 B ARG B4
M EEFERZ —.

— NN BN T S KA TR K B IR AR
5% (Pinto—Coelho et al, 2011; &A1, 2002) . A
YRR A R T = VLK 2 V7 I s 40 () - 38 %% B0 60.13
AL, AR T AT & 7 TR KT B, G oK I8 A 2
TBIF ISV Y % BN 1 774.33 ML (S,
2020) , ity 6 478 ML F5 L5 ,2015) . 7S]
W35 FEE SR R 25 5 0 R VLK BT AR (R 30 IR S
Ko WEARESE (2009 XA I i 2 4 1 B V& It
TR I, WA E FRRAS R T sl FE AR I 32 2
JiR 2 —. EFRBENRED AR L F R, 8

I AT OB S e i B ) 1 A (L et al, 2019) 6
LKACE FR AL VR A R R 2 A TR
Ko BT KB IR SR BJE T R
KGR RESS , 2022) , 1F A7 2h 20 B 0 AT i A4
TE KA P 1R B e 2 0 AR 2 AV i s 0 ) B it A2 3
PR ABF AR, A I P S B 2 Kk
TUAR /NFIT 7 B & F 1K (Makino & Ban,2000) .

T T K 7 U0 50 40 28 P55 AT 1) 4 3 R R K
JE B i R i T T 2R X T O K X . KR
VA N SR T R T R ZE K AN KT
N, B FR SR E & (TP K FE N 0.15 mg/L, TN ¥
FEN2.2 mg/L) , ¥ hn T IR sh R AN B,
TV AR B 75 PR V3 S5 3 AR X — X sl 0 5 17
O WK DX 3 DR AL P T ] 7K 33, 0he X988 R 35 A
FER R E TR S EAN UK (TP 0.001~0.009 mg/L ;
TN: 5 0.40~0.62 mg/L) , AR T V7 sh P i) A4 K &5
(BRI, 20200 .
3.2 BB ELEMERMEEFHNXR

N[5 (R 7K A o R 55 TR 2 00V i Bl BV 45 1 1)
S 7-7E 2 53 (Cai et al,2020) . #15%43H7 AT RDA 43
AT 7~ B T2 VLK PR T Ui B W 0 45 0 5 08 8 &%
FaflpH 2R E EA GG R H KR F
WA BT R G BV AR B R S N
IS KT (Zhao et al, 2020 ; Kubo et al,2013),
2 52 W0 7 Ui 20 400 22 1 T 1) S B R ¥ (Record et
al, 20100« HrF VLK AL AT HLIX , B AT A
1 R AP 6 RERIK IR 2 A, T 3 4 2R IR AR BT
KB Z& R I 22795 22 53 R VR i Bl D AE VR 45 R T 22T
BAANIE T %M. EARRIAE S, R LR
DL B AT, BRAETRIRE A RENT
AT DAV 3 (0 BB R R, B W4 R ()
545, 2016) , BT 1T sh V) EAEH 2R (8 HDik E
R . 43 DUZE (190D BIF 0 R I, B8 A2 2 A A 5 AN
TE AT BRI A PR H 0 R B I T e 2 TR IF
1E 30°CR ik B i {8, Forp ) A SIK R Z IR E
Wi 5 A9 2, AN AR B RR R 2R R B 63.93%.
RDA 7 & WA, 753 V0K e vb 0 WL S 07 54
Fp AL A2 K ISR, 5 2 225 U) 1 TEAH G .

TS ZE AT AL S B A B % )
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Zooplankton Community Structure in Xinfengjiang Reservoir
QIN Yun-xia', ZHOU Wen?, QIAO Yong-min', CHEN Rui', YANG Hong-yun'

(1. Institute of Hydrobiology,Jinan University , Guangzhou 510632, P.R. China;
2. South China Institute of Environmental Science , MEE , Guangzhou 510655, P.R. China)

Abstract: Xinfengjiang reservoir is the largest reservoir in Guangdong Province, serving both as a
drinking water source for the Pearl River Delta region and as the water volume regulation hub for
Dongjiang River. In this study, we explored the community structure and spatiotemporal variation of
zooplankton in Xinfengjiang reservoir based on zooplankton monitoring at 12 sampling sites once ev-
ery two months from August 2019 to June 2020. Then, combined with the results of water quality
monitoring, we analyzed the relationship of the zooplankton community with water environmental pa-
rameters and discussed the primary environmental factors in large drinking water source reservoirs of
South China. The aim was to accumulate baseline data for a study of long—term ecosystem variation
in Xinfengjiang reservoir and provide a reference to support the protection of water resources and
aquatic ecology. A total of 30 zooplankton species from 19 genera were observed including 17 rotifer
species from 8 genera, 7 cladoceran species from 5 genera and 6 copepod species from 6 genera.
There were 8 dominant species (¥=0.02) identified during the investigation, consisting of 4 cladoceran
species and 4 copepod species. The number of zooplankton species was highest (25 species) in sum-
mer and lowest (14 species) in spring. The ranges of zooplankton density and biomass were 11.52-
161.52 ind/L and 0.92-17.65 mg/L, with extreme seasonal variation (P<0.01), and both were generally
higher in summer and lower in winter. Spatially, zooplankton density and biomass were higher in the
riverine sections, upstream and downstream, and lower in the central lacustrine area. The ranges of
the Shannon—Wiener diversity index, Margalef richness index and Pielou evenness index were, respec-
tively, 0.87-1.19, 0.97-1.53 and 0.54—0.93. Correlation and redundancy analyses of zooplankton den-
sity and water environmental parameters show that water temperature, Chl-a and pH were the primary
environmental factors affecting zooplankton community structure.

Key words: zooplankton; density; biomass; environmental factors; redundancy analysis; Xinfengjiang

reservoir



