5517 55 4 ) Mook o B Vol.17, No.4
2021 4 8 A South China Fisheries Science Aug. , 2021

DOI: 10.12131/20210019 XEHS: 2095—-0780 — (2021 ) 04 — 0009 — 09

TR EE R IZ e ) B 7% S5 M09S 1E

21,2 L 1,2 1,3 1w —1 1,2 b
OB, N AT, afE, AR #k, BB, F4F 7, &
C1. H EK =R 2 A5 Bt e T3 2K = IR 5% T/ 4 Ml AR 308 i Y e R U e AR FH B S S B0 /) AR BRI 1 A2 25 RGP AR 22
Wb/ A MOl A SR B S SR EE, 4R M 5103005 2. M TEEERME S TR RAESLRE M), &R M
511458; 3. FMEEVERSK S4ArErks, FiE 2013065 4. WIRGA /KRR T, W8 Kvb 410153)

O TR BRI I S A BTSSR IE , ST T 2016 4F 12 H 2 2017 4F 10 A XTI
T LAV T T IR sh ek e M A . S5 R BoR, R IL A IR 157 B, Hopgg il
74 Fh . SRR 43 Bl BAZE 21 B BRI 19 A IR ShIAET- 2R R AR YIRS 1651 L A 0.80
mg- L, PSS RS (1164 L), B R A iR, 208000 0.37 f031 mg L', K
TVE SRR DT S0 KT B W R W, i/ NV S AR B I s KT I B K I BT YRR Bl
Yy BE R 7 S KV SN, AR e e D KO D o 45 R A ALY Shannon-Wiener ZAEVERREL (H')
1.05~4.36, Piclou ¥AJEFEEL () N 0.23~1.15, BFSE XA 30 FpU3Fh, DURASRE (15 F); Fh
A 10 FiCh E EFK AT AR, 2R AL PR3 R E IR KR AR R A A ARV T, R BTPEYIK
TR R AR

KB FEshY); WEEGT s AR ZREYE; L ARUNM; DAY
HESES: X826 XERFRERRD: A FrRE ( RFERS ) #7745 (OSID) :

Community structure characteristics of zooplankton in main freshwater
rivers of Jiangmen City, Guangdong Province

WANG Teng"’, LIU Yong"’, QUAN Qiumei"’, LIN Lin', XIAO Yayuan', LI Chunhou"’, LI Hong"

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Key Laboratory of South China Sea Fishery
Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs/Observation and Research Station of Pearl River
Estuary Ecosystem, Guangdong Province/Guangdong Provincial Key Laboratory of Fishery Ecology and Environment, Guangzhou
510300, China; 2. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou
511458, China; 3. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China;

4. Hunan Fisheries Science Institute, Changsha 410153, China)

Abstract: In order to understand the community structure of zooplankton in the main freshwater rivers of Jiangmen, Guangdong
Province, we investigated the zooplankton community structure in Tanjiang River, Yinzhou Lake and Xijiang River from December

2016 to October 2017. Altogether 157 species of zooplankton had been observed, including 74 species of rotifers, 43 species of pro-
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tozoa, 21 species of cladocers and 19 species of copepods. The annual average density and biomass of zooplankton were 1 651 and
0.80 mg~L71, respectively. The density of protozoa was the highest (1 164 ind~L71)A And the highest biomass of rotifers and copepods
was 0.37 and 0.31 mg-Lfl, respectively. Compared with the historical level, the species number of large zooplankton had
decreased significantly, while the small zooplankton had increased significantly. And the density of zooplankton increased
significantly, while their biomass decreased significantly. The Shannon-Wiener diversity index H' was 1.05—4.36, and the Pielou in-
dex J' was 0.23—1.15. There were 30 dominant species in the survey area, and the number of protozoa was the largest (15 species).
Among the dominant species, 10 were eutrophic indicator species, all of which were rotifers. Dominant species of the indicator spe-

cies for eutrophic water were only distributed in Tanjiang River and Yinzhou Lake, indicating that Xijiang River water quality is the

best.

Key words: Zooplankton; Community structure; Biodiversity; Tanjiang River; Yinzhou Lake; Xijiang River
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Figure 1

Sampling sites of zooplankton in Jiangmen River Basin

Al. Chikan; A2. Dilong Bridge; A3. Niuwan Bridge; A4. Xinhui Port; AS. Xiashakou; A6. Yamen Fort;
A7. Zhongxing Village; A8. Pengjiang; A9. Jiangshun Bridge
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Table 1 Physical and chemical properties of water in Jiangmen River Basin

KA A5 Sampling site

HAEFEbR
Physical and chemical index Al A2 A3 Ad A5 A6 A7 A8 A9
7K Depth/m 3.31 433 5.01 5.16 423 5.21 6.23 5.22 5.55
W] Water transparency/m 0.58 0.54 0.48 0.45 0.41 0.36 0.36 0.85 0.68
/K Water temperature/°C 24.56 2523 24.60 24.94 24.63 24.16 23.46 23.26 23.09
Vi Dissolved oxygen/(mg-L ") 472 3.94 3.43 5.36 5.61 6.24 6.99 7.09 7.01
£8¥ Salinity 0.11 0.10 0.13 0.40 0.77 3.38 0.16 0.13 0.12
pH 6.90 6.76 6.77 7.42 7.51 7.38 7.82 8.28 8.20
HL 5 Conductivity/(us-cm ') 154.68 14426  176.08 72259  1479.40 498449 28830 22741  221.69




12 [N R N S A CAVE
AT, RS Protozoa @ #HL Rotifera
AT ey 3 128 | 0 BiffiZ Cladocera  m B2/23 Copepoda
1.4 %ﬁ?&ﬁ*ﬁ \ £ w0 "

EHAE YiFE e sEmRh, A0y 2 120 |
Y = /N 0 § 00
. N e v s & 80 ¢ 7
K n 5 AR EL, N ORI S % 6ot
YIEAREL, o5 i Mg BUR, Y>0.02 A1 ﬁ ‘2‘8
%‘ﬁo 0
H Shannon-Wiener 544 (H') Fil Pielou 84X (J) ?j% %%}Z”ﬁw %j% ‘{I'Jjn”:'{iﬁ

TR YIRS 5K 2 R R R 20
=3 5)len5) @
U H’

(€)

- log, S
A S MR EE
1.5 #HiEgT
TFEsh Y e . RN EY ER . L
AL XIS SR I ] SPSS 26.0 SR T %
Ji 2537 (One-way ANOVA), LI P<0.05 1F R 2 5%
BEVEHEbRTE,

2 45

2.1 FiEshP TN AE R

TE 2016—2017 510 4 YCREEJEA H, HME
TRiEshdy 157 #h, Hrpit w2 (74 #), HTRE
YRR 47.13% ;5 HARFHRUCR I 2E 30
(43 F, 27.39%). BUFAZE 21 FF, 13.38%). ke
Z (19 Fh, 12.10%). WL ST SR 2
(133 Ay, IR Z (98 B, TEITH/D (89 Fl),
YL 3 AR DS R 2, 2 EAES)
Y, WITAARPE IR, R NI AT g YR
bAHR (] 2)

MWEANENRE, BEFIENYFI LS RZL
(93 By, AFMEFRZ, ®hFERD (72 F).
DMEFBDETLIFIEI YR R ZE, WK,
POTLI/D (IUEZERRSL, PRV AR Z), FILTE
BREMAEMERREZ (Bh 12 M), BFRRZ
(63 Flvy, BkZEHR/ (1L 57 Fh); FRINWE ERZH
®Z (59 f), HKRKEKE (47 F) . 4%
(41 F) FIFHFZE (39 #); PEILWLIEZREZ (50
Finy, HRARUERKZ: (45 Fhy. &2 (39 Ff) FIE 2=
(37 #, Kl 3).

22 FFYNZESEYE

TSR N 1651 L, HrR
HEEMIN 1164 AL, REHU397 AL, Kk

[X 13 Area
2 UL TR KBRSl KRR A
Figure 2 Abundance of each species of zooplankton in differ-

ent areas in Jiangmen River Basin

o VL1t JmR = T TjR

= HUN YzL  w PHYT XGR
- 100 93 92
8 90 ¢ ] 83
E gg - 72 72 72
7 = 59 57
g 60 50 s
g 50} 1
& 40| 39 37 39
= 30 -
2 20 |
&= 10 +
0 L
F =2 K &S
Spring Summer  Autumn Winter
Z=77 Season

B3 VLT TR R 215 PR sh 2 i
Figure 3  Seasonal variation of zooplankton species in
Jiangmen River Basin

9L, KRR8I ASL L BRI AT
R BB (3030 ALY, LU (1 467
ALY, PEITIRAR (456 L), sEEREN S, B
A BRI A 3 A X i, 35
R 60% DL L (K 4), FHshW4EE¥ 4y
4 0.80 mg-L ', HHFEAZ N 0.06 mgL ',
W 0.37 mg-Lfl, Mif250.07 mg~L7] , KRR
0.31 mg L' JE VT IF e 3 9 4F - 149 A ) o ik
(1.58 mg-L"), HWEHEMMH 0.61 mg-L "),
PITHRAR (0.23 mg-L ). BEKREMI R, S HUAETLYy
YRR VLR, AR IR PO YT 20 i 2
K, B3] 3 A XEEYER 55% LLE (F 4),

(F=3.186, P=0.037), #{hkFEIM IEE (3575411 ) >
A7 (1358 L) >Fk 2 (853 L) >H % (820
ALY TRIEEh A 2R R X R T T S P
— O (AR 2= LR R G =) o B 3
VPP A X R R R R L AV E Y



55 4 1] TORESE RITITIE RO I S R S AR 13
16 m JAEEY) Protozoa BHER RAE S22 7 B (F=3.196, P=0.011), H{k
14 | o K2 Cladocera . A v . —
T: 5 m % 1§ Rotifera 4 0.17~1.69 mg-L . TR B % B A e M AR
v 1. r > —e 1y
g 1 0 /£ Copepoda BN AL ST, A9 b ARAR AR X T
§ os | MR BRI, Bl s AN
2 o6l 225 (F=2.305, P=0.156), /LY E4 KIg 25
S o4l WL (F=12.447, P=0.003), TEIT (A1—A3) M L3
ke N .

02 g B WHARK G, PEYCINIEAAH S (A9—AT); 4R

0" NI b R S AS B, BB R 0] 1 5

3000 A6 B HR YN0 1% B A AR e B R e Ny
D 1] 1A T340 . TCIE 2 R S A W i 3 R B0
200y VLT 45 i 5> HR N ) 45 3 > P VT 45 5 (18 5).

Z 15001 2.3 EHEHMRIRE
o 100 VLI T E YK ISR U S SR 36 27 Fo,
#s00 ¢ u QIR EE BRI L A B 1S FI 12 Fh
0 s ST, e e .

T R PET YTIv (%‘:@ 3), VYL . AR YIS AN VY YL sh W 0 B Fh 4 )
TiR YzL XiR JmR 15, 14 F113 Bl AT —DFTESA X4

X3 Area
P4 VLI T dsAs DX B i s ) o B A E P i
Figure 4 Density and biomass of zooplankton in different
areas of Jiangmen River Basin

B ERZL, RIS (A EEZ); BmE. B
JEFAP TR R B L, RITIEB R BRI
HEmZ, £ 1),

Tl sh 4 P A R 2R AR (F=
0.355, P=0.786), FIAHFZ (1.00 mg-L ) >& %
(0.87 mg-L ") >HZ (0.74 mg-L ") >HZ (0.61
mg-L ). IFIFE A 2T A T X 5 T 4%
AR, BRI S B P A R ER AR
% (F=1.097, P=0.405), k& (2.37 mg'L ) >H=
(1.71 mg'L Y >HEZ (1.13 mg'L ") >& 7 (1.11
mg-L')s HRUIT IS4 Z A A R A
WA (F=1.048, P=0.423), 475 (0.87 mg'L ') >
HZ (0.64 mg'L ) >FkZE (0.50 mg-L ") >HZ (0.41
mg-L'); TG IT ARG Sl 4% 2245 - 3 R i 2%
S 3 (F=34.186, P<0.001), 47 (0.63mgL")>
FkZE (0.14 mg'L ") ># 7% (0.10 mg'L ) >H % (0.05
mg L) S S P 2 5 B A% DX S AR T A
B e A R YU S R, AR PG T
W i s B2 JE A s R 3 A
Tl , BOARERMBESK SRS, PERRITE
HEhRE (£ 2),

BRFEIF IS ARG E LS (F=
1.546, P=0.188), #{k% 331~4 696 L, M4y

SEREICHM, BURMBEEE I (Anuraeopsis fissa)
TEEVLA 3 D RCAM, IR TR (Tintin-
nopsis wangi) TEER WP ITA3504 3 A=
Ff, =00, EENHAFMERZ (14 F), HKK
YO (11 Fh) . 42 (10 ) FIEKEE (9 Fi. A
KBS RMRE , RHF, BEFKIE
FeoRFR AR A, Ay R R e FE A B (Keratella
valga) . WIEAH I W (K. cochlearis). Tl H
H (K. cochlearis tecta), =M H (K. americ-
ana). BRRE R (Brachionus falcatus) . 5%
A (B. angularis). Wi 19 fh#e5e B (Asplanchna
priodonta). IK¥EH (Epiphanes sp.). I Bi%e R
(Polyarthra dolichoptera) FMifife . (Rotaria tardi-
grada). BRI N & E IS RT3 FEE T
FVERUNW, WLAERE . Bk, AR50, 102
B, A& AR, B ARINNE . B
GYA, ST T R4 Fb
2.4 FiEShY SEEIREIS S EEY

S RMERW HA T 1.05~4.36, JA T 0.23~
1.15 (K 6) H'<1.0 F/RKIKRFEGY, 1.0<H'<
3.0 FRAKRH TG Yy, H>3.0 R KRR 15 Y sy,
Tl5hee J/NT 0.3 FomKIRE G, 0.3<U<0.5 %
IR TS, 0.5<0'<0.8 Feam KRR 5 YLkt
THY . HR YR A3 S AR RIS Y s e TS
Yo, HAhuh SSAE—E BRI Y. HRUIETL
(A1—A3) {5 RRR R, 1L A1 FT A2 3 i 2=



14 [ = =

F17E

R INREARETIFEIM R EXBNBENEYE

Table 2 Seasonal variation of density and biomass of zooplankton and their taxas in Jiangmen River Basin
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Figure 5 Density and biomass of zooplankton at different
sampling sites of Jiangmen River Basin
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Table 3 Dominant species and dominance of zooplankton in different areas
E =2 78 % FRoR T
Spring Summer Autumn Winter Indicator species
Species LT G DI VL GO O W i e g i (KRR
TR Yz XR TR Y XR TR YA XR TR YA XR O
JEA= 514 Protozoa
TR TE AL Tintinnopsis leidyi 041
KA HR T. longus 0.76 0.07
FIRIWLFEMR T, wangi 032 0.24 0.45 025 0.0 0.70 0.29
WKL B Leprotintinnus fluviatile 0.17 023 0.04 0.09 0.06
WWTEI Diffugia avellana 0.07 0.20 0.10
FRAP5EHL D. urceolata 0.02
BRPSE I D. globulosa 0.02
P Ceratium hirundinella 0.06 0.03 0.15 0.04
RIEB#IE Euglena oxyuris 0.10 0.03
BEM E. caudata 0.04
IS E. clavata 0.03
KBS Phacus longicauda 0.06 0.04 0.02
TEmk s 8L Strobilidum gyrans 0.09 o
PAIRARL B . Didinium balhianii 0.03
B Vorticella sp. 0.15
4 I Rotifier

Hh R fa R 48 1 Keratella valga 0.08 0.03 E
I K. cochlearis 0.03 E
Tolifa B K. cochlearis tecta 0.02 0.08 E
FW AR K. americana 0.02 0.02 E
Bk B B8 1 Brachionus falcatus 0.03 0.04 0.02 E
AR R M B. angularis 0.05 E
WICSH R W Trichocerca rousseleti 0.09 0.04 0.06 0
ZYR L5 I Anuraeopsis fissa 0.05 0.08 0.03 Y
AT AR AESS I Asplanchna priodonta 0.06 E
IK%E 1, Epiphanes sp. 0.05 E
RIEZ WA I Polyarthra dolichoptera 0.17 0.05 049 0.05 0.04 E
5 . Rotaria tardigrada 0.03 E

IE: O.FERAL, B wERA
Note: O. Oligotrophication; E. Eutrophication

RO Y, ABFITIA R EL TR SE U A
KR ——C N A IR, R e TR E A g
DX 3 AN AR SOK AR AR, xRN
T W5 /D D S SR, 6 A R s ] A PR
IR, PP (A 15 5T BT

A 45 SRR B KA P SR A IS FR (R 2
YRR A Ty s K- B S R, T /N PR
ShHES R PSS B I s K- B KR T
20 20 80 AR, BRYL = MBI KB sh )
2575 R 2000 4R S5 R BEEIBRIT K I



16 [l A R

F17E

o % Spring @& Summer
B K Autumn =% Winter

EZERE e

Shannon-Wiener index (H'")

1.2

1.0 ¢
0.8
0.6
04
0.2 H
0

Al A2 A3 A4 A5 A6 A7 A8 A9
SRFE 5 Sampling site
&6 VLI THas R SR s A 2k
TRECRYRh I SRR EL

Figure 6 Shannon-Wiener index and Pielou evenness index of

BRI

Evenness index (J')

zooplankton at different sites in Jiangmen River Basin

45 R 20142015 4Fif— 2 BT s, 1B
JI TR B AR 33~38 F, SRR
A EHY 40 FEET, UL B TR S RS AL
R D3 K —2 22 4 o NI Sl W e P
20 tH41 80 AEFH, BRIT= ML 38 FY, 2000
ARG BT LT, 2009—2010 AU T Tk
i 56 FHY, 2012 4EBRIT = MY IRy 53 FC,
AW NG — 2T, Zik 74 B, WRBTEFD
LARERZoILY/E I IO Ly y vt TR i O B e
Fo E—F—FIERM R H ELAW A m: 1) 5
S R IR, B PR B K AR AT K SR A
R, FLA:E SR, S g
IK R E EFACR B AT 38, i HA20
S B AR T R WE K SCR . RS ERA, B

WEEFLREENRI, R EYREE AR
MIZHE, Fe A F R 5K AR I8 SRR vk B 22 1E AR
P02y SRR RF AR, SR
BT /D[R] A]AS 0T 20 9 A X — X S £
KA, P MISIEEE (Cirrhinus molitorella) .
FEINPLER (C. mrigala, HNEF . BHEM ONEFRD).
IRHREE (Squaliobarbus curriculus). | R (Mega-
lobrama hoffimanni), Z¥E3LH Y (Pterygoplichthys
multiradiatus, 1GFRIFIEFR, SR . BF (Hypoph-
thalmichthys molitrix) F8§ (H. nobilis) %, Xfh

FREB B S IR, it 2 A IR S R T
FE T el e R AMARR IR S ™, T
FEFEORANFIESIRD o T 2 i K7
SYPECR A R AR, 1 NELR I S e R
Az S A I B A

57t b, PRI S R I s KT
FHAIN, AR AR T s K B 20
80 AEACAII , FEBRIT = AA Yk 2 A0 T7 7 sh i 4%
7107.19 4L 2000 4Ef5, BRIT/\K AT Y
PRI E N 1.43~154.45 4~ L' A (b R B
5 2010 4F 5 B IUEAE W E IS, 2012 4EEk
VL= SN R PR s e s B ek 248.5 1L 01,
20142015 4FFEE J] 1 1A T s 2 B 1501
AL TAHF S 4G R 2014—2015 4EE— 4
wm, 351651 4L, WHHRAKER 15522,
TE 20 T2 80 4FEACH, ERIT = MMNIFIshi Y
7 1.67 mg-L %, 2000 4Ef5 LR R RE, BRI
JNK ] E Il sh A P i 1 BEEICR 0.006 3~
0.277 3 mg-L "%, 2010 4FJ5 Bl — 5 0 B 0 T
B, 2014—2015 FFFEBE I T RA A RTHE S
0.541 mg-L ', AWFFE L5 FH5% — K — 254
i, i%0.80 mg-L . BUATIE, HRTEIshYA:
WA R T KR —2e, T R R, U
IR A A7 Ui Sl A AR 3 D7 B K BT
B, T /NS TR 3 A A A R A I s K B
Fs

AR R B SRR R PG T A AF A 4y
fii, RIAVETA TS TR E B R FI
H BN KB, BN R, 4%
N0, XEIUKAEEEFRMNEEIG, JEZWH
RN B EWERTET, 2 UK B TETE Ytk
B AFURITA & BRI F, X 0] A,
TR L T K AR T RN, T AT ey
o, R AT K R Z 15 Yl i, AR
Zo HUNEZEE BRI RS TR, H
LAEE L T HABZE TR, D8I AR B s
s, D R AT R SR K R B W TS e
R BT, WIS, HUORR I
W, PEVTOK R X — 45 R S5 HAL RO NI 4
WG, WP (HFRKIFE TR ) (GB 3838—
2002), EITAEREMAN 403 meg L, BT
VKK R, AR A 4E IR R 5.74 mg L,
J& T MK, POIT4EmMRmE N 7.03 mgL ',



4

OB JARILT T R S YR A5 R 17

BT WIKBT (R 1), MARdE HF S, VKB
U VLR . AR 2E . ZREMEFR B S X
TR A R A E 2 S, X R TR T 4wtk
DU ASTE FOR IR APRUE, TR A 24 PRifE
LEEOT, SERABEE R . MDY X —45it
W T 2R jmrsy, H& 9 Shannon-Wien-
er IFIFHEY) . PRI ShIIN Z REMERE BT 25 SR AR
A B S BB YT = 1 I B TR 38 TH 3 Ge TE—— L
KB E TG Y XI5 YRR, TR 552
PrigyeRA R 220 . R UKSE - sh £
FEPEFR BTN KT AT REANE 41T, T5 B4 & /K R
AR SFEHATER G T RPN .

S 3 Hk:

(1] XUZERRE, BERR K, PRIGESE, 55, RWIES 0I5 (M. b Bl
AL, 1995: 51-53.

[2] T, BRIl A S ENE T 0], AR, 2000,
12(1): 81-89.

[3] BAIRD M E, WALKER S J, WALLAC B B, et al. The use of
mechanistic descriptions of algal growth and zooplankton grazing
in an estuarine eutrophication model[J]. Estuar Coast Shelf Sci,
2003, 56(3/4): 685-695.

[4] &7, gkl S, S5 IR I W VR i sh W I T 2 ) B H:
S5WEEHTF KR [7]. £, 2016, 35(3): 733-740.

[5] KARRJ R. Defining and measuring river health[J]. Freshw Biol,
1999, 41(2): 221-234.

[6] HESSEN D O, FAAFENG B A, SMITH V H, et al. Extrinsic and
intrinsic controls of zooplankton diversity in lakes[J]. Ecology,
2006, 87(2): 433-43.

[7] TASEVAKA O, JERSABEK C D, KOSTOSKI G, et al. Differ-
ences in rotifer communities in two freshwater bodies of different
trophic degree (Lake Ohrid and Lake Dojran, Macedonia)[J]. Bio-
logia, 2012, 67(3): 565-572.

[8] XUFKEE, B0, 5kT, &5, FRVKIEG A PR lirsh MR v 54
MESAHEEHFH LR 1] B2, 2013, 32(5): 1238-
1248.

[91 AR, HI SOVE, TR XU, S, 7K 007 e sh R v i S L5 30
BT Z (7). 25273, 2014, 34(23): 6918-6929.

[10] VAR . M3l Y RE & G540 380 ) BE ) AR AL 6 AT — 1 PR BE K
PRI FERICR (0], KAEAE 2R, 1996, 20(3): 212-219.

[11] MAE. PY VLK BT IR K& 2005-2014 4F K Ji 428 1k #a #53
BT [J1. T ZRKFI7K L, 2016(8): 18-22.

[12] i, B, sk, 55 EITIF U Y I8 A KoK BT (7).
WAL 2R (A ZABE/), 2012, 32(4): 410-415.

[13] T24h, TR, 22001, 45, TR Sh Y 2Bt 2 R e i

PO [7]. T EIREERNE, 2013, 33(S1): 144-148.

[14] ZKAK, ERE, TRZE. TN VLS K TARUK BT KGR S
SEBR 0] SR KHEK, 2011, 27(6): 1-5.

[15] PRHRIY, Boasi, 2206%E, 5. WAL E AR (M), dbat:
R AR Tl A, 1990: 1-524.

[16] EFMH. dEHKEE R M]. dbat: B2z Rk, 1961: 1-288.

[17] #%36, 0. E SIS GORBAZOIM]. Jbat: Brea iR
*t, 1979: 79-273.

(18] " ERL B sh it o BT e i ol o E 3k Rk
JEZHMY]. dbat: Bl2Eth i, 1979: 53-420.

[19] T, WA YOKIFIE YR M), e at: B4R
*t, 1991: 1-414.

[20] SRF, ZREES, BRAEAA. W10 PR ISl W R v S A R ). 380
TAREY:, 2015, 27(5): 932-940.

[21] ZE22E, SRR, R R, 5. LSBT0 V2 it 3 ) 18 A MoK B
M [J]. A2, 2014, 33(6): 1559-1564.

[22] XU, £, E8x, 55 Y0 RUA IS0 B P RETE 44 25 ) AR
AR S K BTN [J]. KA B4R, 2018, 42(2): 373-381.

[23] HOLST H, ZIMMERMANN H, KAUSCH H, et al. Temporal and
spatial dynamics of planktonic rotifers in the estuary during
spring[J]. Estuar Coast Shelf Sci, 1998, 47(3): 261-273.

[24] XIAO R, WANG Q, ZHANG M X, et al. Plankton distribution
patterns and the relationship with environmental gradients and hy-
drological connectivity of wetlands in the Yellow River Delta[J].
Ecohydrol Hydrobiol, 2020, 20(4): 584-596.

[25] Mdista, MR, T, S SE 0 HVER R SRR S 5
] AT DX DL f H A R PR [0, K AR AR 2R, 2017,
41(2): 448-453.

[26] BRVTAK Ul 5E P A 2 22 2. BRVTZK R Ul BEIE A A pF T i
& S5 — 43 YL [R]. I BRITK=RIFSE T, 1985: 276-319.

[27] FE5, BUEFS . BRIL) N B sh Y (FE2BUR SR
2) WA A (0], R B ER A4 (BRI, 1984(1): 59-72.

[28] wi, #iF e, EM, % BRIL ORI S Y o AR 5T (0],
EK PR, 2008, 15(2): 260-268.

[29] EJ, #iT e, MW, 45, 2014-2015 4FERILA FAK A il 5 17
TSRtk (0], LEASPREE A, 2017, 26(9): 1562-1569.

[30] EBK, B34, BRIL, 55, BRIL S J1 1150 s ¥4 45 F Rk 5 7K o
AETEVE (7] LEZSHRBE2A I, 2014, 23(5): 824-833.

[31] W)L, 200, B7JE, S5, BRVL =R YA I PR i 4 e B eV 45
¥ [37. B FAAEZS2441, 2014, 25(7): 2114-2122.

[32] R, 50, BRIL) Ml BLAs BT 45 M AT B WEAY (3], 7K
A HEYAAR, 2007, 31(2): 233-239.

[33] HALL D J, THRELKELD S T, BURNS C W, et al. The size-effi-
ciency hypothesis and the size structure of zooplankton com-
munities[J]. Ann Rev Ecol Syst, 2003, 7(1): 177-208.

[34] FE6R, W, Sk, . LW sl P TR 2 Bk BT
i [7]. K =248, 2014, 27(2): 32-37.

[35] Z X, R, =B, 25 TS Jeinl 18 17 i R Y RIS W 3 ) A2
FLICHHT (1], LRUR R, 2012, 4022): 11371-11374.



	1 材料与方法
	1.1 采样时间与采样点设置
	1.2 样品采集
	1.2.1 浮游动物定性
	1.2.2 浮游甲壳动物定量
	1.2.3 原生动物和轮虫定量

	1.3 浮游动物样品的鉴定及计数
	1.4 数据分析
	1.5 数据统计

	2 结果
	2.1 浮游动物的种类组成
	2.2 浮游动物的密度与生物量
	2.3 浮游动物的优势种
	2.4 浮游动物多样性指数和均匀度指数

	3 讨论

