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Species identification of epizoans from Ulva lactuca in Zhoushan sea area

by using the DNA barcode technology
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Abstract: Green algal blooms have occurred along the coast of China for more than 10 years, resulting in
tremendous economic loss due to the destruction of marine ecosystems and damage to ecological service
functions. This research was conducted to explore the biodiversity of epizoans attached on the green tide algae,
Ulva lactuca. In October 2018, Ulva lactuca was collected from the sea area near Gouqi island, Zhoushan, and
DNA barcode technology was used to carry out species identification. The results showed that the epizoans
were mainly divided into the Caprellidea and Gammaridea. Some samples could not be identified, so there was

the possibility of the emergence of new species. The dominant species included Caprella scauroides and
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Ampithoe lacertosa, etc, and Ampithoe lacertosa was recorded in the offshore of China for the first time. On the

basis of the above, we further discussed the important role played by amphipods in maintaining the stability of

the ecosystem, and clarified that it will be of great application value to study the feeding preference of different

Gammaridea species in different seasons, which provides a new idea for the prevention and control of green tide

outbreaks.
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Fig. 1 Morphology of Ulva lactuca
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Fig. 2 Morphology of epizoans (under the same scale)
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Fig. 3 The NJ phylogenetic tree based on the Cox 1 gene

from Ulva lactuca

sequences of epizoans

constructed by kimura-2-parameter method

PN H A0 28 5 22 A1 B H Fp 2806 R 8 %
BRI A5 R [, 30 2 A B i 5 4 0

=i 3% 43 Recursive partition
1 Y141 43 Initial partition
34
7
o 64
T
o
R 4]
3
2
14
0

B4 LL0.001~0.17 %% & XE X 36 I # & #H 1T
ABGD X%

Fig. 4 Automatic partition results of ABGD in 36 samples
based on prior intraspecific divergence range of
0.001~0.1

H55, F P IR A2 TR LK B (A
2 ) A S A S RN SRR U, T 2 AT SR R
ET ARG A R ik — 2, 2
W SIY. b 2 A 42 o 2 A i AR DX P A
A5 RS RAE W B e S HE T AR, (9 i
SRR R DY, 500, LR R e £ W e R
A R IX Ay, BAR R Z LU 2R R
£, (EF T B2 B e A — E U (i e
PERT FMTAH, FRTFSEIR T B RS 4
5 o T AN [ 3 25 0 TR i e B A )
WL, 75 YR A BRI 2 5 TR AL IR fy 155
BUF, WM 2 S5 T R TR R R, TR R
VI TS AT HE, SRR, BIA S 2 MG
Wit H TR E SN, BRI AE
UF AR Y A S R G SR SRaE M, B
W] A A A2 R 5L

34 i

(1)HRYE 2018 4 10 H X HuAc i3k 6 AbANIH]
B 1A 2B R A sh T R () A, 45 G AR G DT BB
ERE, AN HLBEAE S el i H IS H )
2H il 22T HOW H DA H o RKZER A 25
DLW FP LG : ZFF B Caprella scauroides 1
PEEIREHY) Ampithoe lacertosa 55 . H:H Ampithoe
lacertosa 23 WAL EEHEHHC



H
o
¥

=

X ek, F

T DNA £ BBERKG A LBERGEMEN B T EHFER 879

(2) A FE W B 4 90 b R 5 ) b 42
A RE B b R RE LR S R I Y SR i R
oA R, o I v N )i 2 b AR T
WIBAAEBRZS [6], AT R ARG 5835 10 1
KA
(3) % & HAEMITESER AR S R GRS EVE P A&
HEHZAEM . Lo, B IPRI R T 2 AR
Yy FL A — R SR (i S, IS SR MR ATE [ A [] 490 Aol
TEAS R TN [ 6 2 A HORL i 4 1 25 HL 4 7
T8RN ARL, 33K DA Bl 47 o Tl 2 BB 133 ) A2
SEfS B S DR T 3%, AL T e PR 2 Ml T 0 A 2
TETE, A LR 2 A FAB ST 1 1]

S5 3Rk

[1] BLOMSTER J, BACK S, FEWER D P, et al. Novel
morphology in Enteromorpha (Ulvophyceae) forming green
tides[J]. American Journal of Botany, 2002, 89(11): 1756-
1763.

[2] LIU F, PANG S J, CHOPIN T, et al. Understanding the
recurrent large-scale green tide in the Yellow Sea: temporal
and spatial correlations between multiple geographical,
aquacultural and biological factors[J]. Marine Environmental
Research, 2013, 83: 38-47.

[3] ZHANG J H, HUO Y Z, ZHANG Z L, et al. Variations of
morphology and photosynthetic performances of Ulva
prolifera during the whole green tide blooming process in the
Yellow Sea[J]. Marine Environmental Research, 2013, 92: 35-
42.

[4] LIUJL,ZHAO X H, KANG X Y, et al. Good news: we can
identify Ulva species erupted in the Yellow Sea more easily
and cheaply now[J]. Conservation Genetics Resources, 2019, .

(5] BRASE, [I5R, 784 H T DNAKIEHS # I AR a5
WEE £00 B A A A (], R K20, 2018, 27(1): 1-
7.

(6] BKHISC, HFRIL, 1% M, 45, ALARTE AR AR IBUR, L v TR UK IX.
F R L ) AT D). TR EREE R, 2019, 38(1): 41-45.

[7] VAN ALSTYNE K L. Seasonal changes in nutrient limitation
and nitrate sources in the green macroalga Ulva lactuca at sites
with and without green tides in a northeastern Pacific
embayment[J]. Marine Pollution Bulletin, 2016, 103(1/2): 186-
194.

[8] GUIDONE M, THORNBER C S. Examination of Ulva bloom
species richness and relative abundance reveals two cryptically
co-occurring bloom species in Narragansett Bay, Rhode
Island[J]. Harmful Algae 2013, 24: 1-9.

(9] WULR, SBETH, 22 M8, 55, B ARSI e S B lr 5

AR FARPFIE]. B R 2R BRFIE, 2016, 21(2):
94-98.

[10] GAO G, CLARE A S, ROSE C, et al. Eutrophication and
warming-driven green tides (Ulva rigida) are predicted to
increase under future climate change scenarios[J]. Marine
Pollution Bulletin, 2017, 114(1): 439-447.

[11] MALAVENDA S, MAKAROV M, RYZHIK I, et al
Occurrence of Ulva lactuca L. 1753 (Ulvaceae, Chlorophyta)
at the Murman coast of the Barents Sea[J]. Polar Research,
2018, 37(1): 1503912.

[12] BRANCH G M, BUSTAMANTE R H, ROBINSON T B.
Impacts of a ‘black tide’ harmful algal bloom on rocky-shore
intertidal communities on the West Coast of South Africa[J].
Harmful Algae, 2013, 24: 54-64.

(13] =R, HUIER, ¥ 15, 5. MRS Sl Ut gt e, i
2541, 2018, 40(2): 1-13.

[14] E fi. 55 B sl S E BRI [D]. F 15 P E:
K2, 2010: 1-69.

(151 XUWSE, TSy, JRmRAR, 55, MUAD B 1 K AN S R V5 )
T e IR AT (0], LTI K2 2= 4, 2016, 25(3):
438-444.

[16] £ 8, B8, 5755, 45, MR 8 I DUFRAE AR S BB 2 A
FJRI[I]. 7K 72441, 2015, 39(11): 1650-1664.

(17] %5 H ik, B57T, Beimn, 46 MR B s s DS sh i)
B E S IRT]. K224, 2015, 39(10): 1487-1498.

[18] QUILLIEN N, NORDSTROM M C, LE BRIS H, et al. Green
tides on inter- and subtidal sandy shores: differential impacts
on infauna and flatfish[J]. Journal of the Marine Biological
Association of the United Kingdom, 2018, 98(4): 699-712.

[19] #hide, 2= Mo, BIRMA, 5. v B V8 74 K W (Octopus
variabilis)i 1A COTEE R i it 1% 72 S BT 5E [J]. ¥ 5 4 71
2010, 41(3): 307-314.

[20] 45 Wbk, ZRARIE, SR IE. FTLALIKCO DR LR
A 5 SR B RESE G DURIRE I 3t 1% Z AR TET]. R BRML R,
2012, 40(13): 7660-7662.

[21] HAJIBABAEI M, SINGER G A C, HEBERT P D N, et al.
DNA barcoding: how it complements taxonomy, molecular
phylogenetics and population genetics[J]. Trends in Genetics,
2007, 23(4): 167-172.

[22] FOLMER O, BLACK M, HOEH W, et al. DNA primers for
amplification of mitochondrial cytochrome C oxidase subunit I
from diverse metazoan invertebrates[J]. Molecular Marine
Biology and Biotechnology, 1994, 3(5): 294-299.

[23] YUAN T P, HUANG Y P, MIAO S Y, et al. Genetic diversity
and population structure of Capitulum mitella (Cirripedia:
Pedunculata) in China inferred from mitochondrial DNA
sequences[J]. Biochemical Systematics and Ecology, 2016, 67:
22-28.

(5555 886 1)


https://doi.org/10.3732/ajb.89.11.1756
https://doi.org/10.1016/j.marenvres.2012.10.007
https://doi.org/10.1016/j.marenvres.2012.10.007
https://doi.org/10.1016/j.marenvres.2013.08.009
https://doi.org/10.1007/s12686-019-01114-x
https://doi.org/10.12024/jsou.20170301981
https://doi.org/10.12111/j.mes20190107
https://doi.org/10.1016/j.hal.2012.12.007
https://doi.org/10.1016/j.marpolbul.2016.10.003
https://doi.org/10.1016/j.marpolbul.2016.10.003
https://doi.org/10.1080/17518369.2018.1503912
https://doi.org/10.1016/j.hal.2013.01.005
https://doi.org/10.12024/jsou.20160101633
https://doi.org/10.1017/S0025315416002010
https://doi.org/10.1017/S0025315416002010
https://doi.org/10.11693/hyhz201003002002
https://doi.org/10.3969/j.issn.0517-6611.2012.13.016
https://doi.org/10.1016/j.tig.2007.02.001
https://doi.org/10.1016/j.bse.2016.05.016
https://doi.org/10.3732/ajb.89.11.1756
https://doi.org/10.1016/j.marenvres.2012.10.007
https://doi.org/10.1016/j.marenvres.2012.10.007
https://doi.org/10.1016/j.marenvres.2013.08.009
https://doi.org/10.1007/s12686-019-01114-x
https://doi.org/10.12024/jsou.20170301981
https://doi.org/10.12111/j.mes20190107
https://doi.org/10.1016/j.hal.2012.12.007
https://doi.org/10.3732/ajb.89.11.1756
https://doi.org/10.1016/j.marenvres.2012.10.007
https://doi.org/10.1016/j.marenvres.2012.10.007
https://doi.org/10.1016/j.marenvres.2013.08.009
https://doi.org/10.1007/s12686-019-01114-x
https://doi.org/10.12024/jsou.20170301981
https://doi.org/10.12111/j.mes20190107
https://doi.org/10.1016/j.hal.2012.12.007
https://doi.org/10.1016/j.marpolbul.2016.10.003
https://doi.org/10.1016/j.marpolbul.2016.10.003
https://doi.org/10.1080/17518369.2018.1503912
https://doi.org/10.1016/j.hal.2013.01.005
https://doi.org/10.12024/jsou.20160101633
https://doi.org/10.1017/S0025315416002010
https://doi.org/10.1017/S0025315416002010
https://doi.org/10.11693/hyhz201003002002
https://doi.org/10.3969/j.issn.0517-6611.2012.13.016
https://doi.org/10.1016/j.tig.2007.02.001
https://doi.org/10.1016/j.bse.2016.05.016
https://doi.org/10.1016/j.marpolbul.2016.10.003
https://doi.org/10.1016/j.marpolbul.2016.10.003
https://doi.org/10.1080/17518369.2018.1503912
https://doi.org/10.1016/j.hal.2013.01.005
https://doi.org/10.12024/jsou.20160101633
https://doi.org/10.1017/S0025315416002010
https://doi.org/10.1017/S0025315416002010
https://doi.org/10.11693/hyhz201003002002
https://doi.org/10.3969/j.issn.0517-6611.2012.13.016
https://doi.org/10.1016/j.tig.2007.02.001
https://doi.org/10.1016/j.bse.2016.05.016

