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Table 1 Information of sampling sections in the mainstream of the Yangtze River

i i AR

%5 FARULE ZLhE Number of IKICEAF
Number Sampling section Longitude and latitude sites Hydrologic condition
S1 JERTHL Tangola E92.450 8~92.674 0, N34.216 1~34.285 5 2 #K itk Standing and running water
S2 HFR3E Qumacai E95.723 8~95.825 2, N33.973 9~34.187 0 3 7K Running water
S3 FA Yushu E97.039 8~97.272 4, N32.9254~33.071 8 3 7K Running water
S4 4% Dege E£98.582 0~98.651 1, N31.636 1~31.959 5 3 7K Running water
S5 % Batang £98.997 7~99.161 5, N29.705 0~30.078 6 2 7K Running water
S6 BEYL Lijiang E100.0179 9~100.418 6, N26.895 4~27.308 3 3 7K Running water
S7 R 4E Panzhihua E101.577 1~101.897 9, N26.435 0~26.821 9 3 7K 7K Standing and running water
S8 4:PH Jinyang E103.085 2~103.387 2, N27.403 0~27.717 3 3 7K Running water
S9 HEE Yibin E104.408 1~104.918 5, N28.639 8~28.772 4 3 7K Running water
S10 T K Chonggin E106.459 4~106.842 4, N29.374 8~29.575 7 2 it /K Running water
S11 7% F Fuling E107.472 5, N29.816 6 1 /K Running water
S12 J7M Wanzhou E108.395 9~108.401 0, N30.699 7~30.780 2 2 7K Running water
S13 BBIH Zigui E110.730 3~110.973 8, N30.838 7~30.937 4 3 #7K (/K Standing and running water
S14 H & Yichang E111.156 4~111.254 2, N30.301 4~30.467 4 3 7K Running water
S15 A%YT. Zhijiang E111.254 2~111.443 7, N30.231 3~30.301 4 3 7K Running water
S16 M Jingzhou E112.133 8~112.142 8, N30.129 4~30.231 3 3 7K Running water
S17 Wi Jianli E112.421 7~112.562 5, N29.385 3~29.481 3 3 7K Running water
S18 i fH Yueyang E113.610 6~113.937 6, N29.273 1~29.315 2 3 7K Running water
S19 s Jiayu E113.532 9~114.455 1, N29.556 0~30.516 2 3 /K Running water
S20 #H Wuhan E114.257 1~114.550 5, N30.181 4~30.393 2 3 #it7K Running water
S21 #1 Huangshi E115.042 6~115.145 5, N30.092 7~30.201 7 3 /K Running water
S22 15119 Hukou E116.083 8~116.232 9, N29.450 5~29.510 9 3 7K Running water
S23 B Anqin E116.563 2~117.122 3, N30.272 5~30.322 0 3 it /K Running water
S24 JEi Wuhu E118.113 7~119.150 9, N31.160 5~31.270 1 3 it7K Running water
S25 FHYT. Zhenjiang E119.150 9~119.385 7, N32.114 7~32.141 5 3 7K Running water
S26 R Nantong E120.403 7~121.024 6, N31.473 4~32.033 4 3 7K Running water
S27 Ja 4% Qidong E121.272 7~121.530 1, N31.412 7~31.491 8 3 7K Running water
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Table 2 Criteria of water quality assessment based on the diversity indices of rotifer

ZREPETREL I I 55 B-rhis R E] EAG
Diversity indices Xenosaprobity Oligosaprobity Beta-mespsaprobity Alpha-mespsaprobity Polysaprobity

H =>4.0 3.0~4.0 2.0~3.0 1.0~2.0 <1.0

J =>0.8 0.5~0.8 0.3~0.5 0.1~0.2 <0.1

O REA4.2.1 0] 2% XIS BOpe ik dEA TR
HZAER AT (NMDS) R 5317 .

O REA4.2.1 IRV T T 4e R R 454
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spondence analysis, DCA)BEATHAE o L5 XT 1 43 Hr
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Fig.1 Habitat clustering of the 27 sampling sections in the mainstream of the Yangtze River
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Table 3 Environmental parameters at each area in the mainstream of the Yangtze River

T H Ttem f 111X. High mountain area 4% X, Canyon area SEJEIX Plain area {1 [ [X. Estuary area
WT/C 13.7943.09 23.82+1.69 29.28+0.83 26.934+1.95
TN/(mg/1.) 0.81+0.27 1.94+0.88 2.47+1.73 2.544+0.73
TP/(mg/L) 0.37+0.2 0.16+0.15 0.11+0.02 0.50+0.14
NO; -N/(mg/L) 0.48+0.11 1.3540.47 1.47+0.04 1.39+0.28
NH, "-N/(mg/L) 0.2240.04 0.44+0.36 0.814+1.20 1.2941.07

H1 5% Cond/(uS/cm) 998.25-204.69
R Sal/ % 0.06+0.02
DO/(mg/L) 7.5040.99
pH 8.5740.13
B Algal density/(10° cells/L.) 0.20+0.13

429.784+121.08 289.51433.12 10075-£9933.72

0.02£0.01 0.012£0.00 0.58£0.62
7.96+0.73 5.6040.41 4.87+£0.35
8.22+0.32 8.140.09 7.92+0.14
0.82+1.19 2.92+£2.09 0.04£0.00

0.67~7.08 mg/L, e B HH BLAE PR IX 9 S21, & T
9V AR s S AR AE A = L X ST &R ARTL
Bt NO; -N.NH, -N Jit & ¥ B2 ik 8h i [ 2 31
0.32~1.96 ,0.15~3.98 mg/L, HJ{f /3 %~ 1.20,0.54
mg/L. £ RAEVLE DO B3 [l hy 4.87~9.24 mg/L,
DO ¥IHEH 6.96 mg/L. £ RFVLEBOKIR AL E
8.68~30.2 °C, 25 X B rfr |, & (b X °F 4 K i
13.79 °C, ey X P 7K i Ry 23.82 °C L, P I X i) H
X 2 K I M 29.28 °C ,26.93 °C, B A |- 5 31 IR
K1) R G B S TLBHL § R AE 219.5~10
075 pS/cm J% 3l , TDS 7£ 0.37~6 469.67 3% 3 , ¥l 11
DXCHL 3R B B T A X3
2.2 BHBERSMYSE
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mg/L, SEX YR 0.11 me/L, fe 8 H PR X
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Fig. 2 The density and biomass of rotifer in the mainstream of the Yangtze River
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Table 4 The dominance (Y) and the dominant species of rotifer at each research

area in the mainstream of the Yangtze River

AR wmlhx U4 IX. FIRIX WX HRRFER
Dominant species High mountain area Canyon area Plain area Estuary area Indicating types
SRS B Anuraeopsis fissa 0.029 8 o
A5 R . Brachionus angularis 0.062 9 0.047 6 B-a
HAVE R ES W Brachionus calyciflorus 0.027 4 B-a
LR R FE A Brachionus diversicornis 0.0311 B
Btk A I Brachionus falcatus 0.0380 i
YL R4S I Brachionus forficula 0.040 9 g
WRIE f F 40 B Keratella cochlearis 0.028 0 0.360 5 0.180 5 0.500 0 B-o
HIE L E R Keratella quadrata 0.353 4 o-B
i R fe H 48 L Keratella ualga 0.042 9 0.095 8 0.238 1 0-B
B Z gt H Polyarthra euryptera 0.0219 o
2 Bt i Polyarthra trigla 0.052 3 —
SRS R4S B Trichocerca similis 0.1014 0

2) Fe G YRR AN S o LRI Hh S Y AR R 63
B, b i BACRHVE Bt E M 2 2 (8 Fh) , EE R}
SR MEMIEBIRZ (6 F0) o T A 5 Y48 /R Fh
ALHE LTS RIS 23 B, B2 75 2 B-rfi5 A 17 #, B-rp
15 BEG R 2, R-h {5 R 15 Ff, B- 5 F o- PG Y
3P, a-in R 2 F, 205 R LR, KU T 45 X3
I X DASETS BRI i 22, o s e da /s A 2
5020 ; WA X AR5 MR i 2, 5 40.8206, B~
RIRZ, 17 26.53% 0 TJRXFERFILISES B R %
Hi41.67% , 5515 2 B-his A B-His B FH R, N
23.33%0 0 1A H X5 Qe di /R Fh 26 R 5505 2 B-rhig Al
B-HiG BFETG R B-15 F a- 5 RI(E D),
2.4 ZIFHIEH

S 3 2 WPEM AR IEXT 56 i 2 REEUEA TR MY, &5
B 3) s « i 78 3 8] 4 7 F 3 %% VL Bt Shannon-
wiener {H 4345 ¥ Bl 2~ 0.65~4.19, H' $8534{H M 2.62
(B-rhys ) . Horb B AR BRAE i Ll XY S2, e
(B AR T IR X S18. AN IX IR F , =1l X
WA DX P Ji X 38T T DX HYAB S VA K50 5108

1.39(a-H158) [ 1.89(a-H1{5 ) |3.63(FE{54Y) | 1.43
(a-Ti5 M) . & VT Bk Pielou (J) 38 %30 Bl 7 0.32~
0.95, KAIT TR T HIE R 0.78 (FET5 1Y) s X T45 IX.
I, X R XS JRIX 3] X435 R 0.80 (i ik
K1) 0.76(3E15R1) [0.76 (15 /L) L0.90 (T TH L) .

X RALT A A XS R 2R B AT 25 57
P BT, 45 R WoR |, 4% X 48 2 8] Shannon 48 50 (F=
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0.303, P=>0.05) 25 A 3% . fii 1] One-way ANO-
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R ETEES
25 BHZTESHER
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Table 5 Spatial distribution of rotifer indicator species

il WX T IR
TRRAA High mountain area Canyon area Plain area Estuary area
Indicating Ty T Rl
Ak st/ R v S T R v
types L. . Species . Species . Species .
Species number Proportion Proportion Proportion Proportion
number number number
o 8 50 20 40.82 25 41.67 0
o- 4 25 10 20.41 14 23.33 1 33.33
-0 1 6.25 2 4.08 2 3.33 1 33.33
B 2 12.5 13 26.53 14 23.33 0
B-a 0 3 6.12 3 5 1 33.33
a 1 6.25 1 2.04 1 1.67 0
p 0 0 1 1.67 0

o RREETTHL, BRI B-TV5 8, o RN oI5 AL, p RIRZT5 Y, 0-BRIRSLIT B B-T 58, B-o Rm B- TS B8 B-a KRB R
a-H175% . Note: o, B, «, p=saprobic degrees, i.e. oligosaprobity, beta-mespsaprobity, alpha-mespsaprobity, polysaprobity. And o-8, B-
0, B-a=oligosaprobity to beta-mespsaprobity, beta-mespsaprobity to oligosaprobity, beta-mespsaprobity to alpha-mespsaprobity.

4 i . 26 BHEESMSIMEETFHMEXE
521 ) 1)TUAGIHT . A KL 124 R38R
%gg;g « FJEHEAT RDA ST . KT RDA HEF #1545 1l
#8170 X 0 5 s 5550 2 B oy A R TR R S R R A9 49.0600
5805 I, -
ot | B | 24.14% (5) . WT. S8 N, (305 % & % %5
fa Ll AR X FIRIX A X
High mountain Canyon Plain Estuary
area area area area
X35k Areas
XRNIETER, 0 FRFETT L, o FR -5 M. x,0, a=saprobic 0.5-
degrees,i.e.xenosaprobity, ligosaprobity, alpha-mespsaprobity. s1

B3 KILFm& XSRS RS RITENKE
Fig. 3 The diversity indices of rotifer and evaluation

levels at different research areas in the mainstream
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F|g4 Results of non-metric multidimensional Scaling sections in the mainstream of the Yangtze River
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Table 6 Correlation analysis between community structure characteristics of rotifer and environmental parameters

i H Ttem WwT TN TP NO,-N NH,"-N DO ORP pH N,
% W B Rotifer density —0.198  0.053 0.139 0.061 -0.06 0.229 0445 -0.107  -0.121
e B AW Rotifer biomass —0.252 0.034 0.18 -0.028 -0.039 0.13 0.396" -0.125 -0.128
Shannon-wiener 0.653™ 0.357 —0.450" 0.609™ 0.201 —0.481" -0.209 0.002 0.547"
Pielou 0.076 0.176 0.218 0.164 0.143 -0.096 -0.024 0.455 -0.123
TR . ) ) .
o 0.515 0.148 —0.436 0.328 0.064 -0.353 -0.202 -0.136 0.603
Number of pollution indicators
g R ) )
. o 0.053 -0.039 -0.16 -0.108 -0.015 0.308 0.223 -0.019 0.442
Density of pollution indicators
TE RN AR X 25 B » , . ~ .
) ) ) ) 0.379 0.654 -0.287 0.432 0.614 -0.217 -0.225 -0.073 0.585
Relative density of oligosaprobity
B im B RP SR X 2% " _
-0.314 -0.324 0.641 -0.286 -0.16 -0.102 0.112 0.045 -0.292

Relative density of beta-mespsaprobity

3R TE 0.05 ZU (U ) AH I i 35 5+ /R 7E 0.01 231 OBUR ) AH G i3 . Note: * indicates significant correlation at the 0.05 level

(two-tailed) ; ** indicates significant correlation at the 0.01 level (two-tailed).

3 Wt i

22RO 5 48 7 I I T R TR B LA L bR
[T Np 3 R LN ) == = R e S 1 )
36.41% ,iZ B VLT e B 2R A AR 1Y) F2 2R 4y,
X5 RKITA T B A I as e —5 22 e
Fifr 2 0 K Sl P 8 LA R R A T R KT R
AT BOK i 2 A A2 B R A R — i
LIS N 9 2l KA 33 R AR 5 T s R LA RS Bk
X R IR HZ —. g B R S
BAER VLA W& A X8 R e S i, x5 % 1
ZELSITE 2016 4E X YT I B S A THAE 5 AN TR
SRR BH 2 AE 2016 — 2017 45 X KT T i 1 3 7 B it
YEWFFE A5 B PL S A RARAH ], R IV T i 4 B
LA RO A R E , B s R R
JE SR T KIS A ) A R

ZWWPIIEA ONE T WA SRR, K
VL AR E A W R R RT3 27 4R
FEVT B 5 I F AR M 9 25 B SR 4, IX 8 2 [B] Shan-

non-Wiener ¥§ 80 1E ) I 3 22 7 (P<<0.01) ,NMDS
ST A A R A% X B A)AS W) A8 1 25 5, X SR IR
VLA DX e ORI S5 A AR 25 ) S Pk . 7R 4%
DI e 4 X P D X P2 %% B AR 6 | Shannon
FRECRARE F R X X 3 AT BB PR ) IR
Al Tl A AR A DO T A A = A 3l T R D A
KR BT R A 5. KT &R A w5
Jir JE i, v 5 AR 28 3R 0 M 555 HBURK T e 7 X b 31
JER A REM IR, o T ) b 59 R
e B2 R R 58 A8 A T B 45 IX S e e B T
SEAEA R 2= SRR A L A 1 X 6 A4S RAETL
Berf, STYLBC S L 5w 9 56 e A4, JL PR P e 2
ST VLB I R AE W T 2 — 5 30 A V0 485 (T ve Tl 22 2 4h
TIRIKIN) L T #K K SSICAL | 52 2% i) i b 3
5K A i AR AR AR R AR AR TR A X ST3 VT
() % R B it D) 2 R T A SR A T B 1) e v K
-, SIS VLB T =W R I , WA 2245 1 /K i A Bl
T TR S BIFY RIS W s 2 K
FEERML A RIS, HENT R 3 T ST S13 B Y



o511

Bl L A VLA HURE VR 45 A8 A4 23 18] 20 A1 B HE i R 3R 135

RS AEY R, DOKIRBEAIR IR K E , STILEL
()38 SRR R AR 1 & B KR IR A R
T, IR, ST YT BERS sUBE 454 0 57 1T BB -5 i
TR S B AT Bh s i A 62

it HUBE T KA B 5 IR A 1 A Ak i PR A
I, HAT 15 Jedg R UifiE . 3 [ Sladecek " X 4 AL
JNFPER R 43, L DX AR B S e TR KT B S
2 B-Him A AR X Ry B-H G BB AL P R IX A T
TG RIR B-o B Z (8], 0T 11 X 4878 K F- N 5575 2 B-H
HH, AR XSS RFEE—E S X S5KILT
T AR I AT A 45 AN [R) 1 26 358 1) 45 SR AR AT, R B AR 5T
7 16 H A DI 34 o R T K B LA — 2 B3 R
VER o vt DX 34 24 55 0 il IX 3R 22 ) i, L4
FIN R VRSB TE fo B 58 R 353 5534 0.35, HL
RO o F 4G TR R LU X5 A 34 b 7, R fa 4R
B ZETG 2 3-rpig BUAN S IS b E AT K 5T W
B A= 3516 52 B o B A O VR AR P fu F RS B R E 1Y) B
Ao MEARIX S JEIX JA] KT s X FL 2 148 34
s TR fo A A N

LA B0 5% 2 B, Z2 R 1 48 505 /K o 2 B IE AR
o, ZZREETR RO R K BB O ARG P il
X5 XS SR ) T XA 5 e 2R B A
PEN S5 5050 R 3-Hhis - (515 (B-hiG , BIF
JE DX 7K B B A v L XK B e 2% . 7Rl AL GE 07
PR K R IEAT IR B, NP 455 F5 IR 7 R K R B L
T v E R A T B DR 2 25 A M 4G R R
iy L IXAE TNUNO,  -N SR8 R 34 i 35 10T Ho At IX 55
(P<<0.05) , W Z FEHEHR 00 K i 17 9P 2
FETEDR 220 o X AT BEJE T 2R 5 S WA gl
St R s 2 ) 2 REE R RO R L K BT 45
ST | (H5E HB R 2 o 2NN ZERETS [ e A
TS e KA g B RO S R R AT IR
ARG RKIL T R X A AR BRI 2 B E
R e AR R Al SO SUR] F 22 B 1 A T K B
WAFTE IR o FE X VT A 45 DX 3K 5 A 2 il
HEAT W PEAN B, B A W 6 A A AL FR BR AR 455
1A RE E

K RIS A PREE R A Y A AT
HAT A s s A R
T3R0S B BR Y, BRI B 55 AR K
A 5 Y R Pearson A G 4 B K
ORP .WT.,TP.NO, -N.DO %% & 5 KT T 5
W REMEA BB . RDA 3 M7 45 5 2 U Fifi 25 i

W, ZME R R (R REERE
el PRIRE R it i SR R H) FUR AR
H AR S R R U I s AN, TP 5 Z R
MR R BEREmB AR EK
TH L B AL B T ARBFSCRAE T 6—9
AR AT X K 2 o 25 °C il 8l
Wy R Ak BB AT K AR T R R B Y 9 A AR ek
/NSRRI T B A e 5 R . K
TP B2 3 2 5 BOF W sh W Y R B0 3R
o DU 3 o 2 00 7 90 LD 140 23 A A [ 25 i 4 SR R v
SO S AR R VT T A T A3 A S IR
AN RSN T IR EPSIUELE S e

P S )R 0 O IR KRR, gl i AT
ST ) £ AR I A5 R, BRI R M 35 126y
FEECR MR AE 25 TR B 2 5 i eI 9 U
FUKAES RGEIRMZ G R o fHUR R 2
e F A IF DRI BAT E IR o e
18 Rl FAF R G B, i K A
AWy i) BB R AR AR A A, 1A A U B R4S
PO ELAT B 28 S ARBIFE O KIS TAEAR E i
SRS AT ST AE R, m T A IR PR A TR B B

2% Xk References

(1] T4, B0l RITEBIR R 5 5 E SR
W [T ). KT IR I 5 3R, 2020, 29(12) : 2647-2654. WANG
X L,LU X R, YANG C.Strategies of wetland protection, resto-
ration and ecological management in the Yangtze River Basin[J].
Resources and environment in the Yangtze Basin, 2020,29(12)
2647-2654(in Chinese with English abstract).

(2] FEWF=2, P BOGE . AVT R0 )1 XS Tl K A 25 3 455 ) it
fif T By LR e [J/OL ). o TR AR 241z - 1-13[ 2022-12-
02]. https://kns. net/kems/detail/11.5972.
X. 20220929.1109.010. html. DONG Y L., SUN D Z, QIU B.

cnki.

Water eco-environmental problems and related countermeasures
for the cities in Sichuan region of the Yangtze River Basin [J/
OL]. Journal of environmental engineering technology: 1-13
[2022-12-02]. https://kns. cnki. net/kems/detail/11.5972.
X.20220929.1109.010.html(in Chinese with English abstract).

(3] iihfge, Rk, REE, 45 KOV W e sh ) 3h 2 3 15 e I
T BRI S AR BT [T]. K A A2 W) 24 4, 2017, 41(3)  700-711.
FENG S M, WU M S, XIONG L, et al. The research of dynamic
succession of zooplankton and its correlation with environmental
factors in Taiping Lake[J]. Acta hydrobiologica sinica, 2017, 41
(3):700-711(in Chinese with English abstract).

(4] BRalse, FpC Bhm , 5 M AR [RI 28 K (At e vE 25k iy



136

LS N AN S o ¢

o942 %

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

i 2 A8 gy e 5 AR T B9 5 3 [T ] A RL 2, 2017,29(6) -
1433-1443.LIANG D W, WANG Q, WEI N, et al. Spatial and
temporal variation in rotifer community structure and the re-
sponse to environmental factors among different water bodies in
Guangzhou City[J].Journal of lake sciences, 2017,29(6) : 1433-
1443(in Chinese with English abstract).

RV, VBERE, EARAE A o IR S B TR A S T
ARELT] A AR, 2013, 33(17) : 5407-5418.DU M M, LTU
Z S, WANG C S, et al. The seasonal variation and community
structure of zooplankton in China sea [J]. Acta ecologica sinica,
2013,33(17) :5407-5418(in Chinese with English abstract).
BRAEBE, X, 8 BT, S5 28 BH 0 Uie s 0 6 A ORGP e
BT 156 &R [T]. 4 844, 2020, 40(18) : 6644-6658. CHEN J
Q, ZHAO K, CAO Y, et al. Zooplankton community structure
and its relationship with environmental factors in Poyang Lake
[J].Acta ecologica sinica, 2020, 40(18) : 6644-6658 (in Chinese
with English abstract).

HESSEN D O,FAAFENG B A,SMITH V H, et al. Extrinsic
and intrinsic controls of zooplankton diversity in lakes[J]. Ecolo-
gy,2006,87(2) :433-443

AL AL, TR abR S5 L BT T R S M I AR Y
G RIIEIIR R T] KA, 2015,39(1) - 1-12.11
G G,BAO W H, XU S L, et al.Seasonal change of zooplankton
communities and its relationship with aquatic environments in the
Yongjiang River, Ningbo [J]. Acta hydrobiological sinica, 2015,
39(1):1-12(in Chinese with English abstract).

TKET, BRATT AR, TR AR PO VR ARG LA T A B
HERFCRMBEFE [T A B R 2, 1997, 16 (2) : 27-35.
ZHANG Q,CHENJ F,QI S, et al.Studies on planktonic rotifers
and its relationship with water quality in Xing Lake, Zhaoging
City, Guangdong Province[ J].Ecologic science, 1997,16(2) : 27-
35 (in Chinese with English abstract).

FDI BRI, S I IRRK IR B K RS IR AR
SER R IE R IR S e IR (T ] s ek, 2017, 52(6)
1023-1036.WANG S K, WANG S X,GU J, et al. The character-
istics of community structure of rotifer and its environmental fac-
tors in Qingcaosha rReservoir, Shanghai[ J]. Chinese journal of zo-
ology, 2017, 52 (6) : 1023-1036 (in Chinese with English ab-
stract).

MBS KUK BTG B 5 iF i A e R R e (1] R0K
ik, 1982, 12(5) : 14-19.LIN X Z, HU M Q. Water pollution
and plankton indicator species in the Yangtze River[J].Freshwa-
ter fisheries, 1982,12(5) :14-19(in Chinese).

SRIREH ACTTN e 0 7 e Bl A e 5 A B G5 PR3 IR A G
PEMAFZE D], Bl IR, 2018.GUO O Y. Zooplank-
ton community structure and its relation to environmental factors
in the lower reaches of the Yangtze River[D ].Shanghai: Shang-
hai Normal University , 2018(in Chinese with English abstract).
B AR ARE M, AL T R i s oA (1]
KA, 2019,43(81) :3-8.LUO D, LIX H, YU Y H, et

al.Spatial distribution of zooplankton in the main stem of the mid-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

dle Yangtze River[J].Acta hydrobiologica sinica, 2019,43(S1) :
3-8(in Chinese with English abstract).

T EBOKEEHGEIM ] Jbat: Blea it 1961 1-287.
WANG J J.Freshwater rotifers in China [M]. Beijing: Science
Press, 1961: 1-287 (in Chinese).

T B ] SR A S R R (D] R R E R B K AR
HEMIIFSE T, 1997.ZHUGE Y. Studies on rotifers in typical areas
of China[ D ]. Wuhan: Institute of Hydrobiology, Chinese Acade-
my of Sciences, 1997 (in Chinese with English abstract).

[ G PR G DR B JR AR A 0 53 T 7 1 i 22 2 . /KR K A
W3 A7 753 [S].4 R b st v [ R iRk, 2002. Editorial
Committee of Water and Wastewater Monitoring and Analysis
Methods, State Environmental Protection Administration. Meth-
ods for detection and analysis of water and wastewater [S].4th
Ed.Beijing: China Environment Press,2002(in Chinese ).
SLADECEK V.Rotifers as indicators of water quality[J].Hydro-
biologia, 1983,100(1) : 169-201.

Rl , SR, X REH VTP ER G ALl S R VR 45 40 Sk
A3 LT bR RE 2, 2019, 58(13) : 24-29.1.U T, ZHANG
Q, LIU Y D.Community dynamic structure of zooplankton and
water quality in the comprehensive hub of Xiangjiang River,
Changsha [ J]. Hubei agricultural sciences, 2019, 58 (13) : 24-29
(in Chinese with English abstract).

FAER R, TR IR VTR 5 RS VLI 0 sl ) i
TEAH R [T]. ARAE MOl 2 27 41, 2006, 34 (4) + 64-66.JT-
ANG Z F, TANG F J,DONG C Z, et al.Population structure of
zooplankton in Heilongjiang River system [J]. Journal of North-
east Forestry University, 2006, 34 (4) : 64-66 (in Chinese with
English abstract).

B BRI ROF A5 IR T AR K 2R T 10 20 ) 2 A 1k )
A5 M LT] A Al R 24, 2011, 30(6) - 768-774. 11,
SHAN B Q, SONG F, et al. Investigation and analysis on biodi-
versity of zooplankton of Yongding River and Luanhe River in
Haihe river basin[J].Journal of Huazhong Agricultural Universi-
ty,2011,30(6) : 768-774(in Chinese with English abstract).
SRS XUHL, 52 45 2 DR VG VLI I s eV 25 0 S TR AR
AEROUPERS [T K ZE AW 241 L 2018, 42(2) - 392-399. ZHANG
X K,LIU K, WAN A, et al. Community structure of zooplankton
and its relationship with survivability of the Yangtze finless por-
poise in Xijiang oxbow , Anqing City[J].Acta hydrobiologica sini-
ca,2018,42(2):392-399(in Chinese with English abstract).
PR, I SCHE RO ARITIT IR BEPR i sl A T S A DR A i
[J1. 7K Rl , 2008, 29 (4) : 109-111, 120.PENG G, BIAN W
J, CHEN X H. Investigation report on zooplankton community
structure in Jiangsu section[ J].Reservoir fisheries, 2008,29(4) :
109-111,120(in Chinese).

EaRK YL R RV O U YR Z R RIS
[J]. PR =R ,1999,6(S1): 10-14.WANG J Q, YUAN Q,
CHEN Y Q.A preliminary study on the species diversity of estua-
rine community of rotifer in the Changjiang Estuary [J].Journal
of fishery sciences of China, 1999, 6 (S1) : 10-14 (in Chinese



o511

BT L 45 VLTS HURE R 5 A0 1 25 8] 3 A5 B R M [N 3R

137

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

with English abstract).

2P AIR B R, A oK PR E K VT M BE TS R
iF s W) REVE FRAE BT T LT, U 1 34, 2020, 39 (5) = 517-530.
LAN B, ZHU C, HUANG Y J, et al. Research on zooplankton
community in the mainstream of Yangtze River and its tributaries
of Wanzhou section during impounding[J].Sichuan journal of zo-
ology,2020,39(5) :517-530(in Chinese with English abstract).
AREKAT BRI T TR A KRR I AR AR LT ] A A
2, 2005,25(5) : 1123-1131.LIN Q Q,ZHAO S Y,HAN B P.
Rotifer distribution in tropical reservoirs, Guangdong Province,
China[J].Acta ecologica sinica, 2005, 25(5) : 1123-1131(in Chi-
nese with English abstract).

AR, B s, M AR L A5 AT It Y DIl I 2 5 A FE T A
(] AR T 48 e 5 R 5 , 2020, 29(10) £ 2219-2228.Z0U X,
YANG Z,ZHENG Z W, et al.Health assessment of river habitat
in typical regions of the Yangtze River mainstream[J].Resources
and environment in the Yangtze Basin, 2020,29(10) : 2219-2228
(in Chinese with English abstract).

AFEL, sk Ak, 2k, 25 T itk A P KT 22 el T T ik
M2 AR R AE B R R 3R [T ] BRBE R 242241, 2022 (11) - 160-
171.FU K,ZHANG Q Y, LI Z, et al.Characteristics and influenc-
ing factors of hydrochemical evolution of the mainstream of the
Yangtze River in the Yangtze River Economic Belt in the process
of urbanization[ J]. Acta scientiae circumstantiae, 2022(11) : 160-
171(in Chinese with English abstract).

WP AT B A W Z2 R VR T A A TML 2000 KT iR
#t, 2020.XIE P.The past and present of the Yangtze River and
its biodiversity [M]. Wuhan : Changjiang Press, 2020 (in Chi-
nese).

SRR, 2RO AR AF SRR T T W S R A R R AE
B LB R 28— LA 3 45 B R 1 (7). 2R W BER , 2022, 44
(2):141-153.GUO C,LI W,LI S Q, et al.Structural characteris-
tics and driving factors of zooplankton community in a newly-
built urban lake: a case of Zilang Lake in Nantong [J]. Biotic re-
sources, 2022, 44 (2) : 141-153 (in Chinese with English ab-
stract).

AL WU, R R R A AL IE TP I Sl I A K B
[J]. =252 243, 2014, 33(6) : 1559-1564. L1 X J,BAO Z M,
GAO C F,et al.Zooplankton investigation and water quality eval-
uation in Beiyun River [J].Chinese journal of ecology, 2014, 33
(6):1559-1564(in Chinese with English abstract).

RAEES  FELLFR BAEI, 45 | B TR T 25 A 4 A% T Vs VI P
Bk B BOHSE N R [T]. oKl , 2022, 52(5) : 104-111.
ZHU T B,DU H C,HU X N, et al. Evaluation and water quality
influencing factors of the Tibet reach of the Lancang River based
on the water quality index[J].Freshwater fisheries, 2022, 52(5) :
104-111(in Chinese with English abstract).
IR, s, 0 R A L BRVT PRI S i I Sh 2 S
e ARAE (7). G I PR £ 4T, 2005, 24(5) : 60-68. L1 K Z, YIN J
Q,HUANG L M, et al. Dynamic variations of community struc-

ture and quantity of zooplankton in Zhujiang River Estuary [J].

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Journal of tropical oceanography, 2005, 24(5) : 60-68(in Chinese
with English abstract).

AL, A TR WA UV Ak SR B AR S AN LT
WAL, 2003,15(2) : 169-176.1L1 G G, YU Z M.Community
structure of Rotifera and ecological assessment of water quality
in Qiandao Lake [J].Journal of lake science, 2003, 15(2) : 169-
176(in Chinese with English abstract).

ZRIEH VT T SR 8 KA W S M i P AR AR 2R (D). |
&2 B K%, 2011.QIN H M. Ecological studies of macrozoo-
plankton communities in salt marsh creeks of the Yangtze River
Estuary [ D ]. Shanghai: Fudan University, 2011 (in Chinese with
English abstract).

O'BRIEN W J,DE NOYELLES F Jr.Photosynthetically elevat-
ed pH as a factor in zooplankton mortality in nutrient enriched
ponds[J].Ecology,1972,53(4) :605-614.

XUPRER, M, UEHE, 46 R0 R 48 11t Brachionus plicatilis %
B/NERBE Chlorella sp. BB IRIE S HE [T]. A= 25244 , 2018,
38(18):6768-6777.L1U Q X,ZHOU L B, WU Y, et al. Assimi-
lation and release of the ingested carbon of phytoplankton Chlo-
rella sp.by the marine zooplanktonic rotifer Brachionus plicatilis
[J].Acta ecologica sinica, 2018, 38(18) : 6768-6777 (in Chinese
with English abstract).

T, HSOME RV 55 TR K W 7 B Sl A VR 4 A O B
B F R T] AR, 2014, 34(23) : 6918-6929.LIN Q,
YOU W H, XU F J, et al.Zooplankton community structure and
its relationship with environmental factors in Dishui Lake[J].Ac-
ta ecologica sinica, 2014, 34 (23) : 6918-6929 (in Chinese with
English abstract).

IR ko TR, 45 . o Ml Bl XN S AR B i S P
A K [T ]. AR AR, 2021, 41(10) : 4023-4035.XU
X, YAO W J, XING Y H, et al. Characteristics and influencing
factors of metazoan zooplankton community structure in lakes of
Suzhou Industrial Park [J]. Acta ecologica sinica, 2021, 41(10) :
4023-4035(in Chinese with English abstract).

JEPPESEN E,PEDER JENSEN J,SONDERGAARD M, et al.
Trophic structure, species richness and biodiversity in Danish
Lakes: changes along a phosphorus gradient[J ].Freshwater biolo-
gy,2000,45(2):201-218.

I SCHE, R, A5 RE A5 S LUK rh 18 3 O S0 0 9 e s AR
el Z TR [T AR, 2021,41(1) : 254-267.YE W I,
DU P, SHOU L, et al. Spatio-temporal variation of marco and
mesozooplankton communities and the controlling factors around
Zhoushan archipelago [J]. Acta ecologica sinica, 2021, 41 (1) :
254-267(in Chinese with English abstract).

ZEREVE BT MR, A R [ PR 2 5 R ff A £
L AR SRR [T ] K2R AR 2020, 33(1) £ 33-37.
QIN Z Q,FAN H P,LIN J B, et al. Effects of different weaning
diets on feeding, growth and survival of larval acrossocheilius
hemispinus [J . Chinese journal of fisheries, 2020, 33(1) : 33-37
(in Chinese with English abstract).

B XAKE B [E 2  IRR fF T DR B BT 2E IS



138 LRI I NI <3 4 842 %

[J]. oKk, 2004,34(2) : 14-15.YUAN X L, LIU B X, XUE WS W A AL [T ] AR IR 2241, 2017, 26 (9) : 1562-1569.
7 G, et al. Preliminary study on opening bait for juvenile cochi- GAO Y,LAI Z N, YANG W L, et al. Changes of zooplankton
neal fish [J]. Freshwater fisheries, 2004, 34 (2) : 14-15 (in Chi- community before and after the spring closed season in the Pearl
nese). River in 2014—2015 [J]. Ecology and environmental sciences,
[43] WE,BUTJE, sy 45 . 2014—2015 4E ER V1A B AR W T 17 2017,26(9) :1562-1569(in Chinese with English abstract).

Spatial distribution of rotifer community structure and its affecting
factors in mainstream of the Yangtze River

ZHONG Keer"*, CHEN Minjian', TTAN Panpan', MA Jishun',ZHOU Qiong"*

1.College of Fisheries ,Huazhong Agricultural University/Key Lab of Freshwater Animal Breeding ,
Ministry of Agriculture and Rural Affairs, Wuhan 430070, China;
2.Engineering Research Center of Green Development for Conventional Aquatic Biological
Industry in the Yangtze River Economic Belt ,Ministry of Education, Wuhan 430070, China

Abstract To clarify the characteristics of rotifer community structure and distribution, and environ-
mental affecting factors in the mainstream of Yangtze River, the habitat space of 27 river segments from the
source to the lower reaches of the Yangtze River mainstream were divided into four regions based on physi-
cal and chemical parameters of water quality. The community structure and distribution of rotifers in the
high mountain area, canyon area, plain area and estuary area was investigated , and biological methods were
employed to evaluate the water quality status of the mainstream of Yangtze River.The results showed that
85 rotifer species belonging to 37 genera were identified , containing 63 indicator species, mainly oligosmal
species. There were 12 dominant species in the four research areas, and Keratella ualega and Keratella co-
chlearis were dominant in most water areas. The average zooplankton density and biomass were 19.66 ind./L..
and 0.11mg/L, respectively. The distribution patterns of rotifers were as follows: the density and biomass
of rotifers were the highest in the canyon area, followed by the plain area, high mountain area and estuary
area. The average Shannon-Wiener diversity index and Pielou evenness index were 2.62 and 0.78, respec-
tively. Specifically , Shannon-Wiener index showed significant differences among different regions (P<<
0.05) , and the Pielou index in each region was relatively uniform.The results of NMDs analysis suggested
that the similarity of rotifers community structure between crayon and plain areas was higher than that
among other areas. The RDA analysis indicated that WT, density of the phytoplankton, DO, and TP were
important factors affecting the spatial distribution of rotifers in the mainstream of Yangtze River.In conclu-
sion, the community structure of rotifers in different areas of the Yangtze River mainstream showed high
spatial heterogeneity , which was jointly caused by the change of natural environment and the disturbance of
human activities.

Keywords mainstream of the Yangtze River; rotifer; community structure; environmental factors;

biodiversity ; spatial heterogeneity ; 10-year Yangtze Fishing Ban; water ecological environment assessment
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