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Fig. 1 Sampling sites in the middle reaches of the Yangtze River
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Tab. 1 Species composition of fish community in 5 sampling sites in the middle reaches of the Yangtze River
H Order FFamily Fit4: Species th%lng Z}ﬁjlﬁlg Jij:izuzdililou I-I?nin Iﬁkmou
##J% H Acipenseriformes 35} ik R Acipenser dabryanus +
7% H Cypriniformes M A fa fL G £ Myxocyprinus asiaticus +
AEHHF KBELE Cobitis macrostigma +
Jesi %;ﬁ;?;lczslddatus * *
S Y 8k Paramisgurnus n n
dabryanus
WA 2K Atk Leptobotia taeniaps +
TEBE RV fifk Parabotia fasciata + + +
HERWH  Parabotia banarescui +
i} 15 KA Culter dabryi +
5 i fif] Culter mongolicus +
PN Culter oxycephaloides +
ARG Culter erythropterus +
SRR i) Culter alburnus +
fif Parabramis pekinensis + +
3L 55 Megalobrama + n i
amblycephala
fijj Megalobrama skolkovii +
BN Pseudolaubuca sinensis + + +
# Hemiculter leucisculus + +
DA Hemiculter bleekeri + +
R Xenocypris argentea + + +
Wyt Dist_oechqdon +
tumirostris
AL Pseudobrama simoni + + + +
i Aristichthys nobilis
i Hypgphthalmichthys + i i i
molitrix
o Sauobais T
Hfn Mylopharyngodon i i
piceus
iy iCﬂ]tge[r;;)pharyngodon n i i i
ik Elopichthys bambusa + +
Of Opsariichthys bidens +
K g fif) Saurogobio dumerili +
SR s +
i i) Saurogobio dabryi +
v Abbottina rivularis
Bty Pseudogobio vaillanti +
o 1Ly Microphysggobio n
kiatingensis
il Squalidus argentatus + + + +
Wy fifg Rhinogobio typus
KAEW) i) Rhinogobio ventralis
[53] & W) fi) Rhinogobio cylindricus
A Hemibarbus maculatus
JE iy Hemibarbus labeo
il £ Coreius heterodon + +
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- . HE  BiL MWW W
H Order FHFamily fit 4 Species Yichang Zhijiang Jingzhou Hannan Hukou
)il Paracanthobrama
LRIty guichenoti *
o g fi Sarcocheilichthys i
IR nigripinnis
gy Sqrcoghelllchthys i .
sinensis
F it Pseudorasbora parva
o AR 5 Rhodeus ocellatus
EEIE {’arach?ilognath us +
imberbis
.y Acheilognathus
Rl &
R barbatulus *
%t i Acheilognathus polylepis +
g polyiep
DL i Acheilognqthus i n n n
chankaensis
PN Acheilognathus i i i 4
macropterus
SLEE: Onychostoma sima +
FWMHiEE  Cirrhinus mrigala + +
filf Cyprinus carpio + +
fi Carassius auratus + +
5% H Siluriformes il 7} fil Silurus asotus + +
K E iy Silurus meriordinalis +
it PN Mystus macropterus +
W Pelteobagrus fulvidraco + + +
KAFEHE  Pelteobagrus eupogon +
by etecyig il Pelteobaggrus nitidus +
PLIR T S f Pelteobagrus vachelli + +
TR Pseudobagrus truncatus
(U] 2 L e Pseudobagrus i
. emarginatus
1 Pseudobagrus i .
. albomarginatus
S i Leiocassis crassilabris + + + +
7% H Clupeiformes it} IS Coilia ectenes
L it Coilia brachygnathus + +
#5J% H Perciformes (e B Siniperca scherzeri
figk Siniperca chuatsi
i F 5t Channa argus
SR} 5] )2} 1 Macropodus chinensis +
X B} Macropodus opercularis
Wi R W E Odontobutis obscurus + +
/N ) £ Micropercops swinhonis +
LN AR FBEVIERGE  Rhinogobius giurinus + +
SR Hh AR Sinobdella sinensis +
geall T Monopterus alb N
Synbgranchiformes =g 1 it onopterus albus
/Il Subtotal 14 79 25 36 41 38 56

e Bl ISR B s K

Note: “+” represents the collected fish species
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Fig. 2 Dendrogram of hierarchical clustering based on fish data
of 5 sampling sites in the middle reaches of the Yangtze River
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g, W 12 KL 5 B PH 1 VLK TE 1 22 X,
HASEAN AR A, FK. WK EAMER
(AT A REEAI R B 22, R R

M R A B (1) F R P e AT SR 2R, TR
M )45 SR 5 R R 2 (B A A AR, DS T
RSMINE b = W T N2 p e 8 e o o - B
ABRHCIT (PR KR . KR AR SRR
BRI AR, SRR P 2H R B T,
S BT 5 IR AT 6 R s B 25 (R 5341
3.2 KITHHAREIRE & LB TZHENLE

1 X R4 25 R EE (Local scale) & 25 B Z #IEH
il AT i X SN R R 2RV R R
KB G5 R 5 A 25 R, AU SRAE SR R A R
ROUKE SR, BETE R A1 5 4 HE R AR
HESHEWRE., PN Z 28, 54
HEF A BN 15 R V% N BN 2 RS
KRBT GV, VF 2 m G EHu, &
YIRIFAFAEE Z, WK B M 5 81 (Culter mon-
FUWE B (Culter alburnus) 58128 565 34
Hith (Pelteobaggrus nitidus) Hf(Siniperca
chuatsi)E R EMERKZ DI/N MBI, IR, KAER
g B2 sk Y ) B B A R ) R IR T
SRS FAEH . HRAN KIS ARHERA R
BHEWERE, RIWNHFFLIEFEHEZHEW
o BEVR ARSI E BT A DX ) e R
Rl 25, 4 K AF 0 X 3 2 1) B AR B8 e I, 2R 85%

golicus)-

A KRE . KR A S ES S A,
HA RN

X158 R (Regional scale) & 28 &% 4 22 4] ]

EXIBRET, HEFENIHERB, Group | (H

BN RTE RGK B SRS, R NIFE IS E
YER 3 SREEME; Group [T (BLyL+38M) & Group
(A R+l ) R BETE RA KRG SR Kk
B P RR e e e HE R AR E SRR . IR
=209 KBPER SN2 0], Group A(H B)FEHE
K RGR B IR A IR, RIS G IEVEH
T FREEEME . Group BT+ M+ FE +H
P RRFVE RGUK B 450 W38 N KL, RN
FhIA] ) S e/ F = SRR A

SR TGV A DX SR A p RS B3 DX 48RS 3R AT
HRBE RGER B &M, KILHE e S1LE A
KR BIRI N RGR B A5 TR, R EH EVLE
HARZE . Rek AR 1, Bz b 4 A
WESIEEH ESREEE. HELERLSKITH

PR LU BB, K22, B B VLB IR 214 A1
T HARAA KA i S RERR, 2R SR
HI LI GG 28 R B8 1 B AR IS . 16 R (R B 5%
JFUBETR, FRPNRAF A b T RS 400 ] e A X 8 R 28y i,
HAAKHE RANK B EMIGEALRI AR, D)
FhiAl SE /R £ SRR . 3K SOl 3RV B
W2 28, B TR Z TG, HRIT
BRI g WINAEMMX RS RET, BT
X33 2 ) AR 358 LA 7 UME, &% RRE ST BURR IR 1 2R
B3 Rl 043 0 E SOz 58 2% AF A A4S DLL A7, B
&N Z NI G, S LBV A @ AL 35 = 3
ISR R T P AR L BEE B 0 R T R RIAE X
WORPET, B2 R8N, B N BN &9
PR3N, M-S SRR ML K AT, H
INEE R i JEAE B AR N Rl S 4R H

O A Tt 50 R e 7 1) 2 e IR 22 BT RO A
() T A7 22 57, PRI HE 2 [ ROBE AE B v A0 R AL o
TP E B, HubertZ V047 T ENRE I I
KA G 144 RAE s Il 2 S AV
BHLH] . g5 BRI, 75 X R AE SR E R (Local
scale), 14 RAF 13 A0, BT AL BOHL I A H 1 Bl AL
YER; 7EXH R T (Regional scale), AN[F] 5 U5 3
T SR VR A AL A S R HE R AR . SR TN
Tl AR AE P RE R R U, AR B TR, BV 1A
FEHLH R T 25 9% . Kembel M1Hubbell™
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W TCR L R N, AR R 2, A i TN Bt SRR v A LR D s R D, HoRa
)yl A v A S ) T A RAE LRI DR A ] 2 SRR A 7EIX
ARSI FERARLL il AN R RUBE f0 SR v &5 RE R, B BT B SR L 4R 28 358
PR LA AT 0 A7, RBLAE L DORAE RUET, REUEAE L, SN B S LI AR 28 N5

100 Culter dabryi (35 K fi17)

93 Culter mongolicus (52 5 fif]
76 Culter oxycephalus ()4 ‘i@ﬂ)

Cultrichthys erythropterus (415 fif])
Culter alburnus (GHYE 1)
-Parabramis pekinensis (@ﬁ?
Megalobrama amblycephala (I£]3k 1)
100 WMegalobrama skolkovii (1)
-Pseudolaubuca sinensis (E\ )
-Hemiculter leucisculus (%)
-Hemiculter bleekeri % NEE)
-Xenocypris argentea (‘F 1]
-Distoechodon tumirostris (|5 ")
Pseudobrama. simoni ({U\ﬁﬁé
Spualiobarbus curriculus (75 IR i)
Mylopharyngodon piceus (5 1)
Aristichthys nobilis (fif)
-Hypophthalmichthys molitrix (fi)
Ctenopharyngodon idellus (%)
Elopichthys bambusa (1
Saurogobio dumerili (ﬁm"‘b}ﬁu )
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Fig.3 Neighbor-joining (NJ) tree of fish community based on Cyt b gene from 5 sampling sites of the middle reaches of the Yangtze River
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2 WITFELEETRRE T IR S ERG L EIEBMPD)FIFFEXRIER(NRD
Tab. 2 Mean pairwise phylogenetic distance (MPD) and net relatedness index (NR/) with different spatial scales of fish community in the

middle reaches of the Yangtze River

MPD ~“-¥JBEHL{EMean MPD

MPDMMNMEMPD  Fr#fEE HoREKRIE

REScale randomization observed SD BINRI

X KA 5UR BELocal scale
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F{T Zhijiang 0.2279 0.2266 0.0074 0.1831
38 Jingzhou 0.2293 0.2351 0.0066 —0.8850
Y FiHannan 0.2282 0.2270 0.0071 0.1113
8 1 Hukou 0.2338 0.2314 0.0047 0.5185
X 15 )} FE (31~ Group)Regional scale
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Hannan + Hukou
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MECHANISM OF FISH COMMUNITY ASSEMBLY IN MIDDLE
REACHES OF THE YANGTZE RIVER

YANG Ting-Yue"?, YU Dan', GAO Xin' and LIU Huan-Zhang'

(1. The Key Laboratory of Aquatic Biodiversity and Conservation, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Community assembly mechanisms have long been a central issue in ecology. Three mechanisms have been
proposed to govern community assembly: neutral process, competitive interaction, and environmental filtering. To ex-
plore the assembly mechanism of fish communities in the middle reaches of the Yangtze River, we collected fish
samples from 5 reaches (Yichang, Zhijiang, Jingzhou, Hannan, Hukou) and conducted a series of analysis including
phylogenetic community structure analysis. The results showed that: (1) spatial clustering analysis revealed that all
sampling reaches were identified as 3 groups (Yichang, Zhijiang + Jingzhou, Hannan + Hukou) with a similarity level
of 65% or 2 groups (Yichang, Zhijiang + Jingzhou + Hannan + Hukou) with the similarity level of 55%. These grou-
pings were consistent with the spatial distribution of the sampling reaches; (2) The assembly mechanisms of fish com-
munities were distinct at different spatial scales. At local scale, competitive interaction drove the fish community as-
sembly in Jingzhou sampling reach, while environmental filtering drove the fish communities assembly in other
sampling reaches. At regional scale, environmental filtering structured the fish community in Yichang sampling reach,
while interspecific competition structured the fish communities in the other 4 sampling reaches. Therefore, the local en-
vironment and spatial scales play a role simultaneously during fish community assembly in the middle reaches of the
Yangtze River. The fish community in Yichang reach is structured by environmental filtering, which may be due to the
swift current there. In other reaches, environmental filtering drove the fish community assembly at local scale, while
competitive interaction played key role at regional scale. This may be because as spatial heterogeneity increases, dis-
tantly related species were contained in the community assemblage. This phenomenon is different from those in ter-
restrial plant communities, where the assembly mechanism has changed from small-scale competitive interaction to
large-scale environmental filtering.

Key words: Community assembly mechanism; Community phylogenetic structure; Neutral process; Competitive
interaction; Environmental filtering; The middle reaches of the Yangtze river
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