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Biodiversity of aquatic invertebrates based on environmental DNA metabarcoding technol-
ogy: A case study of Lake Haizhu in Guangzhou”

Tang Shigin, Wang Qing, Liu Lu & Yang Yufeng
( Department of Ecology, Key Laboratory of Philosophy and Social Science in Guangdong Province of Jinan University, South-
ern Marine Science and Engineering Guangdong Laboratory ( Zhuhai) , Guangzhou 510632, P.R.China)

Abstract: The diversity and community structure of invertebrates in the water and sediment of Lake Haizhu in the Guangzhou
Haizhu National Wetland Park was investigated based on environmental DNA metabarcoding technology (eDNA) , and the detec-
tion ability for zooplankton was compared between eDNA and traditional morphological identification. The results showed that a total
of 9 phyla, 16 classes, 34 orders, 71 families, 93 genera and 137 operational taxonomic units ( OTUs) of aquatic invertebrates
were detected by eDNA. In the samples directly collected from water (W) , a total of 9 phyla, 50 genera and 68 OTUs were detec-
ted; in the samples collected by a planktonic net (N) , a total of 6 phyla, 27 genera and 35 OTUs were detected; and in the sedi-
mental samples (S), a total of 9 phyla, 70 genera and 103 OTUs were detected. Rotifera and Arthropoda were the major inverte-
brates in both W and N; Annelida and Arthropoda were the major invertebrates in S. The OTU number was highest in S, followed
by W and N. The copepods ( 100% ) and most of rotifers (58.82% ) identified by the morphological method could be annotated by
eDNA, while most of the copepods (71.43% ) and rotifers (58.82% ) annotated by eDNA were not detected by the morphological
identification; and cladocerans was not annotated by eDNA. The results suggest that eDNA has high potential for invertebrate sur-
veys, and the combination of eDNA and traditional morphological identification provides a more comprehensive understanding of in-
vertebrates and aquatic biodiversity of the lake ecosystem.
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Fig.1 Distribution of sampling sites in Lake Haizhu
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Fig.2 Relative abundance of invertebrates on phylum (a) and genus (b) level in Lake Haizhu
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Fig.3 Genus richness of invertebrates: (a) all samples (93 genera) ; (b) samples
directly collected from water (50 genera) ; (c) samples collected by a
planktonic net (27 genera) ; (d) sediment samples (70 genera)
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Fig.5 Network analysis of the invertebrate community at genus level
(a: samples directly collected from water; b: samples collected by a planktonic net; c: sediment samples)
(The size of the nodes within graph indicates species abundance, and different colors indicate different species;
the color of the connecting lines indicates positive and negative correlation, red indicates positive
correlation and green indicates negative correlation; the thickness of the lines indicates the size
of the correlation coefficient, the thicker the line, the higher the correlation between species;

the more lines, the closer the connection between the species and other species)
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BRI BT eDNA SRS (15 BRI 0B HESh ) 44 5%
Attached Tab. [ List of invertebrates at Haizhu Lake based on eDNA technique

THHESN IKRFE ISR A VURAPIRE
F 1] Annelida
R g Aeolosoma +
Dipolydora + +
VWb % & Nephtys + T
WE W8 Pristina + + 4
Wbk R Specaria + 4 n
s 7 Arthropoda
W GI/K 2 J& Acanthocyclops +
Anoetus +
Candonopsis +
[7 75 % J& Cyclograpsus +
Cypridopsis +
22K 2% J& Diaptomus + +
HBI/KEJE Eucyclops + +

55 /K% & Eurytemora +
KK & )& Halicyclops +
1 O )8 Histiostoma +
+ B2 J& liyocypris i
k%) Lernaea i
Limnohalacarus +
K&K FJE Macrocyclops +
B R /K 3@ Mesochra +
8K % J& Mesocyclops + +
Morulina +
Naiadacarus +
S K & &/ Paracyclopina + +
Polyaspis +
hEE/K &8 Pseudodiaptomus + + +
Sellea +
LYK EI& Sinocalanus + + +
TR EK X Sinodiaptomus + T
Sminthurides +
N KEJ® Thermocyclops +
AW )R Tyrophagus i
SMRTEh#I1] Ectoprocta
Plumatella + +
Walkeria +
BEFPT Gastrotricha
Chaetonotus + n +
Heterolepidoderma + + +
Lepidodermella +
BAEFNY1T Mollusca
Adula +

PRMR)E Assiminea + 4



LN JE Lampsilis
Pharella

Placida

L BT Nematoda
TCWA J& Alaimus

2k @ Allodorylaimus
%W J& Chronogaster
Clavicaudoides
Cryptonchus
Diplogastrellus
Diplolaimelloides
Epitobrilus

2 R T]J& Filenchus

W2 iEJ& Helicotylenchus
I J& Ironus

WRJE Limnomermis

R OF 2k J& Mesodorylaimus
T J& Mesorhabditis
HUE J& Monhystera

HK J& Mononchus
Myolaimus

Pakira

AW JE Paractinolaimus
UM J& Paracyatholaimus
K& J& Paraphanolaimus
Paraplectonema

KEAREL HUE Paratylenchus
L42k )& Plectus

W J& Prismatolaimus
Pseudocapillaria
Rhabditidoides

Tridentulus

BALLE & Tylenchorhynchus
s 7 Platyhelminthes
Wl 1 HUR Microstomum
AWK HUE Gieysztoria
/NE R B E Microdalyellia
Strongylostoma
BiF)Y] Rotifera
MR )8 Asplanchna

¥ L5 )8 Asplanchnopus

W %6 J& Brachionus
84 %e J& Collotheca
FALRe @ Conochilus
W) J& Dicranophorus
[6] 4% J& Dissotrocha
=5 )E Filinia

INWi%e J& Hexarthra



4 8 Keratella + + +

5 5¢ J& Lecane + N
A5 JE Limnias 4
Lindia +

ekt )& Philodina n 4 N
PB4 R Synchaeta + 4 .
Bi%t J® Testudinella + n
SR8 Trichocerca + 4 N
L5517 Tardigrada

L5 B U Isohypsibius + N

R SRR+ 5 T HESI ) 1 17K~F RDA 43 B 45 R—— KR R
Attached Tab.II Results of RDA analysis between invertebrates on phylum level and environmental factors -

samples directly collected from water

o TR B ERE AR o [T
i FAEE b DEEOE AR BAIEE S
1 0.807 0.995 80.7 90.5
2 0.085 0.89 89.2 100
3 0.056 0 94.8 0 1 0.892
4 0.036 0 98.4 0
MR IR 7 5L EHESY1KF RDA #7145 53 WX KA

Attached Tab.III Results of RDA analysis between invertebrates on phylum level and environmental factors

- samples collected by a planktonic net

R EREH

A - OR-FR B % - - B ST
W REE e LLT— BAFER p

1 0.578 0.984 57.8 76.3

2 0.18 0.929 75.8 100

3 0.142 0 90 0 ! 0.758

4 0.063 0 96.3 0




BRIV BT eDNA 25 5 % 58 IR 5 1)
Attached Tab.IV Zooplankton identified based on eDNA technique and morphological identification

["] Phylum H Order Fl Family J& Genus & eDNA i A
KA i P KA i TURIRE
LRSS #17k % H Calanoida a7k 2%} Centropagidae ¥ K & Sinocalanus + ¥ 4 +
2K & &} Diaptomidae 5K % J& Diaptomus + +
K F & Sinodiaptomus + +

$ll7k % H Cyclopoida

Jfi7K & H Harpacticoida
i/ H Cladocera

JE#5% A Collothecacea
#%%: H Flosculariacea

{827k % F} Pseudodiaptomidae
i /K % &} Temoridae
87K ZF} Cyclopidae

FESI7K & F} Cyclopinidae
i3 % F} Lernaeidae

S A 7K % Bl Canthocamptidae
% 5%l Bosminidae
%Rl Chydoridae

V& &l Daphniidae

B &R} Macrothricidae
flrix @ %} Sididae

Jiz #5458 &} Collothecidae
1L #Fl Conochilidae
=Bk Bl Filinidae
4 Fl Flosculariidae
/NWi% Bl Hexarthridae

thEEK R JE Pseudodiaptomus
H %K XJE Eurytemora

H &1 7/K R JE Acanthocyclops
H.EI/KEJE Eucyclops
KK T & Halicyclops
K&K FJE Macrocyclops
1 817K % J& Mesocyclops
HEI/K & & Thermocyclops
LS K & J& Paracyclopina
i3k 6% )& Lernaea

B RS K R Mesochra

R & Bosmina
R g Alona

W L% & Ceriodaphnia
Ve & Ilyocryptus
751K %% )& Diaphanosoma
Jieii4e @ Collotheca
FALEEJE Conochilus
=K )& Filinia

VA% )8 Limnias

Wikt J& Hexarthra



%25 B Philodinida

W7k H Ploima

£ 5%} Testudinellidae

Jie#eF} Philodinidae

fLEEHE B} Asplanchnidae

# B %6 Fl Brachionidae

¥W#e Bl Dicranophoridae
JK#& %l Epiphanidae
L4 Ft Euchlanidae
i Rl Lecanidae
Lindiidae

HE4: R Notommatidae
PEEH A Synchaetidae

S REHFl Trichocercidae

w56 8 Testudinella
W)@ Pompholyx
[A]#% %8 J& Dissotrocha
ekt )& Philodina

& Rotaria

ShEERE B Asplanchna

¥ 26 )8 Asplanchnopus
QLU @ Anuraeopsis

& %6 8 Brachionus
a5 8 Keratella
¥&Yi%e )& Dicranophorus
K#t )& Epiphanes
AUe ke )8 Euchlanis
ikt @ Lecane

Lindia

k¥ )®m Cephalodella
TR )R Synchaeta

Z %t )8 Polyarthra
SR JE Trichocerca






