541 B 4 W) S & E2 i Vol. 41,No. 4
2021 42 ACTA ECOLOGICA SINICA Feb. ,2021

DOI: 10. 5846/ stxb202001230169
N, BRMR, IR, BERRG, SRAG. R 232 58 oM P DA F R R AT S I O (L5 AR 25541 ,2021 ,41(4) :1645-1655.

Sun Y, LiHJ, GuY B, Fan J F, Guo H. Optimization of Macrobenthos monitoring strategy using taxonomic sufficiency in the Liaohe Estuary. Acta

Ecologica Sinica,2021,41(4) :1645-1655.

F R 43 26 38 43 1 XF A2 5 A oK BY i 4 30 4 1 3 |y e

GIE

INOE, ERBT, RERK, RER, &
FE M FEABE M e, KIE 116023

WEE TR T I PEAE R B S eV - PR BE A G /R P9 v B P74  ZE10 T FRE 25 S RAEuG AL, T 2013 4 8 10 A |
2014 45 H 33 Mk (B Bk A5 ) FFRRIBURAR S8 A, 53015 it 5 58 PR AN (R 53 2 B o0 ) 1 7% 20 ISR BL P A R A 20
BN I PR A O, AR R TR AR S0 S R 43 28 B oo X VA 10 A S PR B R i, 25 SR BT 1 i Bray-Curtis B
B E S Serensen SR RS |3 25 AR R 4 JEM JC Spearman FH5ME 43 M1 #1 NMDS HEF K2, J8 9 B S5 Fp g it
7% B ZREMATAER B AH O (Rho>0. 88, P<0.001), Cluster RISE IR, B M5 Mg A £ K5 B4 2% |, &8 J@ BT
RERNERDT 3% BB T 6% . TERETELSFIERGE K TH O eh |3 275 7 1 Jm 20 RO R I3 PR - 1) i o7 495 53 34
SRR, PRITE SR AR A BRAF O T T AT 1 AL ECANS Sl W D PP, 4 R A ALl e o 2 Je R R0, PR o dk
Hrn] ik 58 ERMK

KB AT B AL PR I 5 KA Sy 5 10
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Abstract ; Effective ecological monitoring provides valuable insights on patterns and processes underlying the dynamics of
ecosystems, which is of high priority for implementing ecosystem-based management. Traditional ecological monitoring
programs typically rely on species-level information to reflect the environmental disturbances. However, the exercise of
species-level identification is time-consuming and cost-intensive. Efforts are now afoot to test the efficacy of higher
taxonomic levels (genus, family, and order) in resolving distribution patterns of biota, analogous to that of species. This
study aims to test the reliability of taxonomic sufficiency to evaluate the macrobenthic community and community-
environment interactions in the Liaohe Estuary, sampled from 25 stations in summer, autumn and spring. We used the
Spearman’s correlation coefficient and non-metric multidimensional scaling ( NMDS) to illustrate the correlations of
community composition among different taxonomic resolutions (i. e., species, genus, family and order). The results
indicated significant correlations among the B diversity on the genus, family, and species levels (Rho>0.88, P<0.001).
Compared with quantitive datasets, the qualitative ones lost 2% variance. The genus level contained more information than
the family level, with 3% and 6% variance loss in the genus level and family level compared to the species level,

respectively. Finally, we examined the relationships of community structure with environmental factors using distance-based
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linear models ( DistLM). The community-environment relationship based on different taxonomic resolutions showed that the
environmental factors significantly affected community composition on species as well as genus and family levels. However,
community composition was better explained by environmental factors on family level. In conclusion, setting guidelines for
effective ecological monitoring strategy in Liaohe Estuary, we recommend the choice of the genus or family level as the
efficient taxonomic resolution for the study of macrobenthos community, while the family level for the environmental

assessment.
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Fig.1 Sampling stations of macrobenthos in the Liaohe Estuary

1.2 BlEnab 3504

RENJEA S b 44 St aod vl (R 2 P b 28 5 00 A ) AR RIS o AR SR BRIV 2l ) 26 5 28 ol
R b IR G BN A GOKF TR R 20 KB 0K RE R (@) , AR 73 IEHr ek -1l E &
BOlE (CREE) FE MR (/T8 ) , LB B AN T3] 1) Ak 330 246 2 1 5 ) , 3R B2 S48 1) 3030 5 16 02 1R R 03 R 8/ ol
B2 ARG SOKTF RS IRE 1,

F1 AESEKERIH

Table 1 Different taxonomic resolution and description
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Table 2 Summary of macrobenthos of orders, families, genus and species, aggregation ratio (¢) and dominant species in three seasons

&S BB B B TR AR (=2%)

Season Order Family Genes Species Dominant Species

%% Spring 21 44 47 57 18 FE XIS4T Ampelisca bocki

RER @ 0.37 0.77 0.82 TRFAE Corophium acherusicum

Aggregation ratio H A4k K B\ Natatolana japonensis
YEFBEME Dosinia biscocta

5 7 Summer 22 47 58 62 H AT /KB Paranthura japonica

REF o 0.35 0.76 0.94 S P WUIR S Ampelisca brevicornis

Aggregation ratio = £ RE B Diastylis tricincta

G E R Sigambra bassi
HAMWIT % Goniada japonica
& ERASHE Dodecaceria fewkesi
MBS Sternaspis scutata
HERE IR Aonides oxycephala

P2 Bullacta ecarata

#Z Autumn 26 46 50 57 VTR Corophium acherusicum
WA @ 0.46 0.81 0.88 P8 A B Schistocomus hiltoni
Aggregation ratio i . Terebellides stroemii

YET8545 Dosinia biscocta
T YRS Moerella iridescens

it FWE Glossaulax didyma
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Fig.2 Spearman correlation coefficient trends between different taxonomic resolution similarity matrices among three seasons

S: Species, G: Genus, F: Family, O: Order
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Fig.3 Second-stage NMDS plot based on different taxonomic resolution similarity matrices among three seasons
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Fig.4 Second-stage Cluster plot based on different taxonomic resolution similarity matrices among three seasons
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Table 3 Model results for DistLM analysis with environmental components

A5t Variable Adj. R? P 575 B Environmental variables

7 Spring

il Quan 0.209 0.012 Al R BB BRI MR R KR

J& Quan 0.245 0.016 A RA BB BTRY SRR i R A KR

#F Quan 0.254 0.034 Al R BB BRI R R R KR

Fif Qual 0.231 0.021 A RA BB BTRY SRR i R A KR

J& Qual 0.272 0.025 A VR B B AR R S R KR

B Qual 0.311 0.017 A RA BB CBTRY SRR i R A KR

¥ Summer

Fif Quan 0.241 0.017 MRERE R BRI PRI R R A B A B O

J& Quan 0.241 0.017 Mok E ERE BTRY P ERIAR ok R BB A

# Quan 0.258 0.003 WP (% ) WERER FhEE BIREY PR e R A R A B A
' Qual 0.293 0.003 WP (% ) HaREE LB EIRY) CTERAR A HE R SR B A
J& Qual 0.293 0.003 WP (% ) FHERER LB EIRY CTERIAR SR R SR B A
Bl Qual 0.269 0.002 e EhE BTRY) R ERAR ok R A AL A

k=2 Autumn

i Quan 0.223 0.030 AR FhAE A A R A KR

J& Quan 0.222 0.027 AR E ERRE VAR ok R K

# Quan 0.232 0.025 MHER R FhRE AR A S R A KR A

' Qual 0.233 0.029 MRS R AR M R A KT A

J& Qual 0.230 0.027 AR FhAE A A R A KR

Bt Qual 0.306 0.024 MR CRTRY VAR IR AR A B R

(Adj. R*HRIEJGHEE TR, P<0.05 h BEAHR)

TERETE LA BRIE IR g 2T 5 v, 5 b Rk SRR i B 05 DR 1 e e o s o5 T J SRR R R B, AR Al
“Hierarchical -response-to-stress” W %> | KU JEEAT 21140 AN [R] 43 2E B I X 434 7 O A28 = LA T A 835 3 1
PEs Rz .l DAy AR BRI 072 f e 3 300 A ) o 4 o T 52 ey R P 454, 2R 06 Sl ) P 2 (2 ik B s o
K och R IR, FETS R H X TR M R AR AN IR 2 0 B i, EA DR R R 0 26
B TR R AR G b S e Ay TS Tl K P B AR AL T 135 Y™ F BRSP4 R 0
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MR1 AOXRBREN DI THER
Appendix 1 Macrobenthos species list recorded in Liaohe Estuary

BT Annelida

VNS Nectoneanthes oxypoda FLRAR A Phyllodoce papillosa

H Al v Neanthes japonica AR G 1 Gattyana pohaiensis
EAuy kS Perinereis nuntia o NP Pherusa cf. bengalensis
FLER YU Nephtys oligobranchia HiHg Terebellides stroemii
PGV TR Nephtys caeca S A H Schistocomus hiltoni
ANk D A Aglaophamus sinensis TRAS B3 5 i Lagis neapolitana

L RK Y RS Glycera rouxii L Hy Amaeana trilobata
Kb Glycera chirori AEIST 0 Sternaspis scutata
BU/IM 2 Micropodarke dubia Pty Marphysa sanguinea
A v Ophiodromus angustifrons KRV % Lumbrineris longiforlia
A1 i Chaetozone setosa BRI H Diopatra chilienis

B LCAh A Dodecaceria fewkesi A7 H Phasmatodea phasma
HEAE Aonides oxycephala HAHm & Glycinde gurjanovae

o T HE Spio martinensis H A MW7 Goniada japonica
WIS E R Sigambra bassi Mkl Capitella capitata
R Notomastus latericeus [HE R Euclymene lombricoides
IR Opheliidae T R Euclymeninae

PR Paralacydonia paradoxa 22 F I M Heteromastus filiformis
A5f A Paramphicteis angustifolia Rt KFb T Magelona cincta
Al gs Plyllodoce chinensis HAKF & Magelona japonica
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AT Arthropoda

5 AR £ 9 F Ampelisca brevicornis IR A i ek Cambaroides dauricus

H A Vb £ HF Byblis japonicus VTR i Corophium acherusicum
Tt FCOULHR 4y Ampelisca bocki H A S Dorippe japonica

rp R = o Tritodynamia intermedia ISR 2 Neoeriocheir leptognathus
BRI Tritodynamia horvathi R H IR Exopalaemon carinicauda
P wNT Macrophthalmus brevis BRI Gammaropsis sp.

Nk R Orchomene breviceps KEE R Grandidierell sp.
HACK#E Grandidierella japonica R Pagurus sp.

R LVE AL Gammaropsis laevipalmata IR Philyra pisum
SMEREL Acetes chinensis e G Pinnotherinae sinensis
EHE Typhlocarcinus villosus J& AR Trachysalambria curvirostris
LUR RO N3 Paradorippe granulata H A7 /K L Paranthura japonica
fEL I Leptonchela gracilis =BT R Diastylis tricincta

H A3k K B Natatolana japonensis mEN Oratosquilla oratoria
AR UEALAN Ampelisca iyoensis Bt R E A Liljeborgia serrata
BARZPIT] Mollusca

T BEs Dosinia biscocla S Bullacta ecarata

SChG Meretrix meretrix E Scapharca kagoshimensis
N Siligua minima o i o) Mactra chinensis

NVAL S Cultellus attenuatus TR Glossaulax didyma
ENNESe Nassarius variciferus T G Potamocorbula laevis

LI SR Nassarius succinctus ML ARG Moerella iridescens

(53] 7 D e 0k Eocylichna braunsi P = 2 Trigonaphera bocageana
e LG Musculus perfragilis Fn] TG Potamocorbula ustulata
B E1] Echinodermata

2906 2 9l v L Temnopleurus toreumatica £ i Amphioplus sp.

I EC 20l v AE Temnopleurus hardwickii R 2 Protankyra bidentata
K G L 2 Ophiura sarsii I [T Ophiothrix marenzelleri
& ICHEIEE Ophiura kinbergi

A7 Others

NSk LA R Paratrypauchen microcephalus HEESIYI] Bryozoa

fLERE Trypauchen vagina IR Haliplanella luciae

BER AR Synechogobius ommaturus S0y it Listriolobus brevirostris
AR MR Odontamblyopus rubicundus HILEhHI] Nemertea

Iy ERAI S T Cavernularia habereri 4 49 Turbellaria

HEN AL IR Anthopleura xanthogrammica R Sipuncula
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