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Transect 1: Upstream of Lianhuazhou Port; Transect 2: Habitat—improved zone
1; Transect 3: Habitat—improved zone 2; Transect 4: Downstream of habitat im-

provement zones; Transect 5: Downstream of Lianhuazhou Port
Fig.1 Sampling sites for macrozoobenthos

in Lianhuazhou Port
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Tab.1 Environmental factors of
Lianhuazhou Port by season

IR T F=K ] T K] Hiti 7K 39

WT/°C 28.89+0.20*  20.22+0.34° 12.12+0.36¢
DO/mg-L*! 6.75+0.18¢ 8.40+0.13° 10.29+0.16°
pH 7.43+0.23¢ 8.14+0.04° 8.32+0.03*
FV/m-s’! 0.36x0.17* 0.10+0.13° 0.26+0.19%
SD/cm 35.63+£2.76°  44.85+1.40° 46.00+2.76°
WD/m 4.76+3.40° 4.56+3.62¢ 2.00+1.81°
NH;-N/mg-L-! 0.02+0.01° 0.03+0.02° 0.09+0.01#
NO;-N/mg-L-! 0.52+0.19¢ 1.03+0.082 0.69+0.14°

TN/mg-L! 3.2942.22 1.93+0.71 2.56+0.85

TP/mg-L"! 0.69+0.23 0.68+0.12 0.58+0.34

COD, /mg-L! 3.19+1.86 4.07+0.99 3.81£2.00

T FAT AR B s 52 B 208 AN R KA S8 35 72 5 (P<0.05) .
Note: Superscripts in each row indicate significant differences
(P<0.05)
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Fig.2 Macrozoobenthos species richness at
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Number of species

each site in Lianhuazhou Port
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Fig.3 Percentage composition of macrozoobenthos

taxa at each site in Lianhuazhou Port
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Fig.4 Seasonal variation of macrozoobenthos
diversity in Lianhuazhou Port

23 AAHERNZEMEYE

KA B 135 % B2 R 66.35 Nm? (Bl 5-a) .
2 BRI FH 2 CH AR B ANERITR R ) A ORI
B O RV B ) 42.7% 1 28.7%: FVON B H A, |5
11.1%; H AR, HHIBIE10% LT . W& FrE
FCoRE WAL 22 IRWEZh W) % B i =, P 3E A
280.53 ANm?2; FUCAET 3-2, P N 251.73 Am?;
SO 1-2 B2/ AN 6.67 ANm2e B IK A #l 7K 3
B ERR(77.76 Nm2) , /K AN 48.49 1 /m?) .



2022 4F 55 2 19 T & KT E AN B R R AR o) B AR 65
R2 ELMNE NI KBRS Y E
Tab.2 Species list of macrozoobenthos in Lianhuazhou Port
e T4 F=7KI K3y Filizk 34
TR Arthropoda
4 Insecta
e Jeg — o Ephemera sp. + +
FTE R — Baetis sp.
U A3} — ol Muscidae sp.
TR BRI Cryptotendipes nigronitens +
PRI RE AL Paratendipes nudisquama
LBUSISE YL e Polypedilum masudai + +
IR ZEPNSERE Y Demicrypto chironomus vulneratus +
U 7Y T SRR A Procladius culiciformis
i U PR Stictochironomus sticticus +
il sy 2RI Stictochironomus pictulus
SRR IEETN Tanytarsus formosanus
U S o Cryptochironomus defectus
[E BRI Cryptochironmus sp.
R R — Cricotopus sp.
KRR —Fh Tanypus sp. +
FN Crustacea
HA KB Grandidierella japonica + +
ENL NSl Grandifoxus culpis + +
T TR HL E R Eohaustorius cheliferus +
AR KR Caridina dencituulata sinensis +
HroKAR Neocaridina sp.
2 IR /K& Cleantioides annandalei + +
BRI Mollusca
i Gastropoda
EJWESE 4 L Fh Oncomelania hupensis + +
LR — A Valvata sp. +
pNidlalcl Hippeutis umbilicalis +
KA R Alocinma longicornis +
J7 K R Semisulcospira cancellata +
RIS b Radix swinhoei +
WL Bivalvia
TRIKFER Limnoperna fortunei +
SO Corbicula fluminea +
PR Corbicula nitens +
B ot Anodonta angula +
2 EpkyI| Annelida
BEN Oligochaeta
7K 2245 J& —Fh limnodrilus sp.
7 PR i | Branchiura sowerbyi +
2 R /K 221 Limnodrilus hoffmeisteri +
Hh A B Tubifex sinicas + +
TE B Tubifex tubifex +
KBRS Monopylephorus limosus + +
ZERN Polychaeta
g4 sl Mg Nephtys polybranchia + +
Wb E g —Fh Nephtys sp.
WA B —Fh Perinereis sp. +

RO A .

Note:“+”indicates there is a distribution.
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KB AR Z - 351 HE 4 B0 0.60 g/m? (&l 5-b) .
Horb SRS 5 BRI 53.0%, B Y 36.6%, B
B A 2.1%. IWEKFERE 1AL 4-3 )
T FIMEN 2.19 g/m? i 4-2 51K, 1 0.03 g/m?.
KA DL K B (0.75 g/m?) , KR Z
(0.56 g/m®) , Al K HAF AL (0.41 g/m®) .
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Tab.3 Dominant macrozoobenthos species and

their dominance in Lianhuazhou Port

PRF A FAM FAKI KK
H#IA 2 SRR I Polypedilu mmasudai 0.05
H A KEE ¥ Grandidierella japonica 0.03 0.08
Rt KAINEIEF Grandifoxus culpis 0.15 0.02
VR IKFE3E Limnoperna fortunei 0.07
Z VIV VP B Nephtys polybranchia 0.06
UMb # —Fh Nephtys sp. 0.13
[ 70 Zx —Ff Perinereis sp. 0.03 0.30
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Fig.5 Temporal and spatial distributions of
macrozoobenthos density(a) and biomass(b)
in Lianhuazhou Port
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SE R TAETREX (K 6). [ R X 1 M)
YIRS 908 0.55.0.15.0.25 g/m?, B IX 2 4 0.734
0.2210.39 g/m?, JE TFEX 4 0.55.0.55.0.44 g/m?,
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R 24T Two—way ANOVA 73HT. AR RS AR I

7 KIS 28 L (P=0.627) . B LSS R TR,
SR XTI R X 228 53R TREIX A 35 22 7 (P<0.05) 5
M RX 1 5 RIX 2 Z AR 2R (P=0.918). 44
FAEOT DX SHM AN R 223547 () Two—way ANOVA
NN, B KRN X Ik 1 23 2 7 (P>0.05) .
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Fig.6 Comparison of macrozoobenthos density(a)
and biomass (b) between habitat—improved

and unimproved areas
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3.630 K FH LR A AN BRI 43 BT 35 0], AT Fi R
M JE# . CCAHras REM, FE (FV) & B
(SD) 2 (TND A pH & RN VLR WS4 6 P HE AT
SYIBETR G5 M B S B IR T (P<0.05) o 1l 3 il JL ff R
T 68.25% HIRETEA o AR DRIR HR IR S 25
FV 2 IEA9E, /K 2205] BB 0 5 TN 2 IEAH 26, Sl
BRBRISC | & VK BRI 2 5 SD 2 1EAH 3¢, BRI 1] 32 35
A ZEEE pH 2 IEFK (R4 K5 B D.
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Tab.4 Results of CCA based on macrozoobenthos

abundance
HEry-h 1 4l 2 w3 fha
SAFE A 0.5973 04104 0.3313 0.1375
PRSI FAIMIC RS 0996 0984 0985  0.999
Wb s BRI EU% 35.8 60.4 80.3 885
YR WA R BR % 4046 6825 90.69 100
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Tab.5 Statistical information on environmental
factors that influenced the distribution
of macrozoobenthos in CCA

5 i HE 7l (R A5G 2R

By FE PlH

1 % 2
pH 1.8 0.036 -0.846 -0.404
FV 1.9 0.026 0.899 -0.331
SD 1.9 0.022 -0.857 0.465
TN 1.9 0.044 0.878 0.155
<
Al4
B62
% CEIL Y g‘
o B4
A4 CA7BAI o
a ™
c3 B7
AAZA a3
49 2B,
~ B8 2 420 R
R AlS Al5 42
%?9 L. A9 v
pH Agéw o @
s 5
=}
T

-1.0 1.0

AL —Fh; A2:DUTIF R — b ARl Ad: SR SE 2 ERI, AS AR IE
PRI AG: DA 2 2 RIS AT BRI BE R IS A8 i SRR I A9 175 Vi BE
PRI AT0: R T VG BERR IS0 ATT: 65 78 K BRI A12: U4k R BRI, A13: BRI
A4 IR JERRIUR —Fhy AL KR BRI — Tl A16: H A KHE 25 A17:9 0 KN4
U A8 E AR HREGHE; A19: AR UG KR, A20:HT KR, A21: 72 IR P R /K L.
B1ATIZHE 4 Tl B2:AE0ZE — b B3: KN 5 42 B K AR RIES BS: 5 4% K034
I; BOAMIAEE Mg B7:4/K 5235, B8 BO:INIK; B10: AT MilE. Clkes
15 JE —Ffr; C2: 95 [ R ARES]; C3:7E Fy /K 2245, C4: 7 AE S, C5: L8], Co: /K e
FLIG]; C7: 2R vb AR, C8:WITb & Jd—Fh; Co:Flvb & Jm—Fh .

B7 EFEEIMEELN CCAHF

Al:Ephemera sp.; A2:Baetis sp.; A3:Muscidae sp.; Ad: Cryptotendipes nigroni-
tens; A5: Paratendipes nudisquama; A6: Polypedilum masudai; AT: Demicrypto
Chironomus vulneratus; A8: Procladius culiciformis; A9:Stictochironomus sticti-
cus; A10: Stictochironomus pictulus; All: Tanytarsus formosanus; Al2: Crypto-
chironomus defectus; A13: Cryptochironmus sp.; Al4:Cricotopus sp.; A15:Tany-
pus sp.; A16:Grandidierella japonica; A17:Grandifoxus culpis; A18:Eohaustori-
us cheliferus; A19: Caridina dencituulata sinensis; A20: Neocaridina sp.; A21:
Cleantioides annandalei. B1:Oncomelania hupensis; B2:Valvata sp.; B3:Hippeu-
tis umbilicalis; B4:Alocinma longicornis; B5: Semisulcospira cancellate; B6: Ra-
dix swinhoei; B7: Limnoperna fortune; B8: Corbicula fluminea; B9: Corbicula ni-
tens; B10: Anodonta angula. C1:limnodrilus sp.; C2: Branchiura sowerbyi; C3:
Limnodrilus hoffmeisteri; C4: Tubifex sinicas; C5: Tubifex tubifex; C6: Mono-
pylephorus limosus; C7:Nephtys polybranchia; C8:Nephtys sp.; C9:Perinereis sp..

Fig.7 Biplots of CCA ordination based on
macrozoobenthos abundance
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MRISEMA R R o 32 25 4% M f SR HE 45 74 B8 16 DR RF /K 1
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i BLHEX B K HEZE X 2 B 2R o A M e B AE )
B T AR TR X B A .
3.3 EMlsBEEMESRERFHRXESR
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Seasonal Variation of Macrozoobenthos Community Structure
at Lianhuazhou Port on the Lower Yangtze River

YU Qi'?, WANG Ke?, WEI Jin-ming?, SUN Xiao-mei'?, LIU Shao-ping?, DUAN Xin-bin?, CHEN Da-ging?

(1. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, P.R. China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Wuhan 430223, P.R. China)

Abstract: To mitigate the negative impacts of water control structures and strengthen protection of aquatic
ecology in the Yangtze River, two habitat improvement zones were located at Lianhuazhou Port on the
lower Yangtze River. In this study, we compared macrozoobenthos community structure in the habitat
improvement zone with the unimproved areas in different seasons, focusing on stock, species composition,
dominant species and spatiotemporal distribution. The relationship between macrozoobenthos community
structure and environmental factors was also analyzed. The aim was to provide basic data for protecting
the aquatic ecology of the Yangtze River. During August—September (flood season), October—November
of 2019 (normal season), December 2019 and January 2020 (dry season), the macrozoobenthos and water
environmental factors were investigated at 15 sampling sites across 5 transects in the study area. A total of
40 macrozoobenthos genera (species) were collected, including 21 genera (species) of arthropods
(52.5%), 10 genera (species) of mollusks (25.0%), 6 genera (species) of oligochaetes (15.0%) and 3 genera
(species) of polychaetes (7.5%). The mean density and biomass of macrozoobenthos in Lianhuazhou Port
were 66.35 ind/m? and 0.60 g/m? The highest macrozoobenthos density (77.76 ind/m?) occurred in dry
season and the lowest (48.49 ind/m?) in normal season, while the highest biomass (0.75 g/m?) occurred in
normal season and the lowest (0.41 g/m?) in dry season. The dominant species macrozoobenthos varied
with season, but much higher numbers of insects and oligochaetes. The most dominant species was
Grandifoxus culpis in flood season, Nephthys sp. in normal season and Perinereis sp. in dry season, with the
dominance of 0.15,0.13 and 0.30,respectively. Two—way ANOVA of the spatial and temporal distribution
of macrozoobenthos showed no significant differences in macrozoobenthos density with season, but the
macrozoobenthos densities in habitat—improved zones 1 and 2 were significantly higher than those in
the unimproved areas. Canonical correspondence analysis (CCA) indicated that the key environmental fac-
tors affecting the macrozoobenthos community in Lianhuazhou Port were water velocity, transparency, to-
tal nitrogen and pH.

Key words: Lianhuazhou Port; macrozoobenthos; community structure; environmental factors



