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BB, GAY. & T IRE DNA B9 & il BIAR A7 iR 46 41 1 bk IS 4 30 4 & B I B AR 32

Yy #h 45, JUHOR 8 H R A TR 2 R R R IR A260/
A230 B HH . D FE L H2 IR 55 B DNA {9 5T i A &
AT S D AR M b A 0 R R A G (TR L
AR T2 5 U A i 0 R A AR A AR B b S5 B
BRI ) o K 2d JEas T REHLE£ERY 4 FhEE TR
YIRE S IR DNA L PR B0 45 51 .
2.2 MBYHMIEE

MR AL G2 FE 7 ¥R 19 R RIS G 3l ) 38 4 45 51 L %
PRI A R DT ) R 2 A e AT HE R . 3R 2 B
R A R HE A T B IR Herh 6 i o oA Sl
Yy 4 B W SE ), 3X 10 Rl R AR P ik o SR B 6
Y e B 3 31 92. 34 0 G 43 45 R WL AS 1) 55 42 I 25
(7t J5 TR T AU P 8K L1 HE 2T AR AR R G 3l ) A 7 145
Wi ) o PR I A BT A 2 R Y Bl ER BE A 2] DNA bar-
code KI5 B , I IR ¥ Genbank #' DNA barcode &
B 17 B . 105 B - $U P E& (16S rRNA, genbank
No. : AB002128. 1), B 75 K HR # (16S rRNA, gen-
bank No. :LC097096. 1) B L4 <7 4% (18S rRNA,
genbank No. : AM932846. 1) F1 2L # Wi (COI, gen-
bank No. : MN849878) {1 Jy 74 52 5 1) A6 ) %o 5 (4 4>
Yo 2 v FIHLRRIED .
x2 EERBERAEAEGINEYEHZI TR
Table 2 Top ten macrobenthos of biomass surveyed by tradi-

tional method

2.3 WHEE PCR
Z B Wik il 408 16S rRNA HIELE ITS 1
NS K R 4 RO S Fh AR X AR e i B 5]

Yrink 3 pioR
x3 59K
Table 3 Primer list
Hy Fil 3145 71
Species name Primer sequences (5'—3")
HWZ 1 AGAGTTTGATCCTGGCTCAG
Reference gene 1
GGTTACCTTGTTACGACTT
NZ 2 CTTGGTC ATTTAGAGGAAGTAA

Reference gene 2
GCTGCGTTCTT CATCGATGC

it - 48 A 1 A AGTATGGGAGGGATTAGCTTT-
Paracleistostoma depres-  TCA

sum

ATGCTACCTTTGCACGGTCA

1 75 IR 4 AGAGTTTGCGACCTCGATGT
Macrophthalmus defini-

tus CACGCCGGTTTGAACTCAAA
PRty 0 <7 4R GATTCCGGAGAGGGAGCATG

Cerithidea cingulata

CACCAGACTTGCCCTCCAAT
2T ATGGAGTTGGCGTTACCTGG
Gelonia erosa

CCAGTCCCAACACCACTCTC

Yiph 4 EEL7/hy HAr Lk

Species Biomass (g/m?) Percent (%)

ams

Geloni 48. 84 32.57

St E] A

If‘ﬁ?%amﬂ 4 32.71 21. 81
ucina scarlatoi

HABHUETR

Cerithidea cingulata 25. 40 16. 94

55 K R A

Macrophthalmus definitus 10..02 6.68

-+ Ay

'J%mﬁ N 5.28 3.52

Cycladicama cumingii

SW%LH—% 5.20 3.47

Saccostrea glomerata

o4 B KR % . o

Macrophthalmus tomentosus 4.93 3.29

) Rtk |

Paracleistostoma depressum 2.43 1.62

== A

(F,'ﬁ"fi L 2.01 1.34
“yelina sinensis

L 2 IR

Alpheus euphrosyne 1.64 1.09

A

it 138, 48 92.34

Summation

W 3 firzs, WA H 523 DNA B AR 2% 0k &
£ D AL A ED FE M R BH R REAT, Ty 28R, B
75 KHRAE 16S rRNA [ A X 28 1K & 76 45 FE 7] 22 57
AN 3 B A X 2 5k B 07 S A W 22 L ]
ED #EHL Y R G A T AL HEHLAY 50. 6% ,D
FEHD Y 235 5 AUAR Y T AL B Y 16. 0800, F °F-
UM T8 Y 16S rRNA A X R K 5 7E AL M b Fl
CK R 1l 33 79 A T fE BRE 17%) £ 4% ARORE b v 55 3R £k 21
PR A 22 5 ED BT D AR H v i A 6
IS AL FEHL T 400 R % 87. 96 %6 Fl 72,06 % . T
FPERAR B 1) DNA AH X 3R 55 & W os HFH 52 3h )
AN —FE R B 0188 <P IR 18S rRNA Y AH X 3k
HAE ED FEH i =, D FEHL AT AL B b 22 R K, 42
N RNAE R TR A A i LT A B 4L
TR IR ) S AR R BE T 40L 8 < 48 E AR UAL L ZE P COT
LR AN A e AL BEH CED BEdb D Bl
Fo CK AR, Horh AL FE b B .



IARZFERFER,2021 £,37 %, % 3 #8 Journal of Guangxi Academy of Sciences,2021,Vol.37 No.3

600 (a) CLiE PN Y

Macrophthalmus definitus

400

7= 200

XS # ik FRelative expression

0 -
D ED AL CK
FEH1Sample plot
0 e 0L 2 <0t

é (¢) ) Cerithidea cingulata
s
a 104
b
L)
o
2
=
2

5_
i
R
®
&
Z 9

D ED AL CK

FeiSample plot

W i T4 O

- 1504 (b) Paracleistostoma depressum
1S
g ok ¥
2
=
s
S 100
=
5]
©
=4
I
R 504
#
r
Ez

0

D ED AL CK
#EHSample plot

(d) AR L)

Gelonia erosa

=
T

oo
(=1
1

D
(=)
1

[
(=}
1

*

M X ik BRelative expression
~
o
1

0 T T T T
D ED AL CK

FeHiSample plot

* P<<0.05 £/REFEF, » » P<0.01 XRERWMEH
* P<C0. 05 indicates significant difference, ¥ * P<C0, 01 indicates extremely significant difference
B3 4 A3 Fh 55T TH B B 109 4 X 3R 34 1t

Fig.3 Relative expression of barcode gene from four dominated species

2.4 BEENF OTUs H=

HRYE A W5 B2 LR 45 1, 3R 58 DNA b 3245 5]
4 651 4~ OTUs #EHb, B8 b X E] 29 417,100 1~ 49,
315 4~ H .955 1 BF.2 419 4V )E .4 046 P Fh. KA TR
TAHF 5 O T 0 1R A A B L B AT TR U EE 2R A AR OC
OTUs DA R A A= 559) Foids 1) DNA 5 3 50 B, JF
H R E<100 19 OTUs W5 Bk, 5 J5 76 1T R K -
CK FEsi % 14 4>, AL FEs % 2 12 4, ED &
M5 14 A4S, D AL E 10 S AN KOE I
CK BEHi % 27 4>, AL R % & Y 27 4, ED &
Hb 255 30 AL D AR LSS E 27 A HIOKOE I
CK Fesi %2 67 4>, AL FEs % & ) 77 4, ED &
Hb 255 1 85 AN, D AR LS TE 74 A AERHIKOE I
CK kL% 52 180 4>, AL FEHL % &2 ) 187 4, ED
FE S 8 ) 188 />, D M M ) 171 4> 5 76 8 1 K
B LCK BE M % 5E 254 4, AL K% E 294
AL ED FEHESE E 287 4>, D FE M IS E 296 A4 7E
T ZKF B CK AR HE S 5E HY 290 4>, AL FF S 5E H
333 4>, ED FEHLYEE Y 316 4>, D AR ML % 2 HY 350 4>
(4, £ DFEHAES DK B el

OTUs Bt A B EXES.

£ 4001
=
O 3501
L
©300
2
22501
=200+
150
21001
5 504
0

I 4 H ﬂ' & i
Phylum  Class Order Family Genus Species

mCK 14 27 67 180 254 290
WAL 12 27 77 187 294 333
S ED 14 30 85 188 287 316

D 10 27 74 171 296 350

B4 HHEHAE KT T OTUs B (5402100

Fig.4 Number of OTUs of different level of classifica-
tion from different samples (reads=100)
2.5 EWMEMHMBTEEMEARS T

MR o 285 e e s S, A IR I — A B2 A4
PR HAKE L R el ., HEEREET
PN B B A T & A A OTUs; BEAS 25 43 260K
F B OTUs Je 8050, BUARXS F B . fff H Excel Xf A~
] 53 K- BB T S5 A% A oy LU AR IRl . 8l ba R T



BN B T IRIE DNA B & SR AT IR L W sk IR M 3 ) 2 i ME RO T 32

faT B Jr S 2 A0 L 3 R AT A S L ELTE /A T
HEZh W FEHES Y . 38 5 20 43 16 AT DLW M & A
SrEHh B TEBEMESIY OTUs ¥ i £,
ED.D P/ FE M 19 % 28 ELB B9 05 LA X T CKLAL
M Z SR AE T ED F£3FT D A 352 21 5 TR
P4 5 T 8 S0 AR B P JB i A eI i R SIS R L
PP B, 8] 5b H% 1K JE 7R T 4% A 1l TS H A
YRRV S AR XS TR Em A RS T
(Arthropoda) . ¥ 3% '] (Annelida) . AKX S 9 ']
(Mollusca) . Hl i zh%) 7 (Cnidaria) , - # ED.D #:#h
RIS S A S B CKOAL R 22, )
My AE XS 2, 0 CK AL AL PR i A7 35 2086 R
b DA B Xof BE TR MR b e A B AR 3 4 5 LU AR X RE £
TEHRZNY KT L. DRI S 4 OTUs J7 51 8. 3%
L X — S5 RN R A D R 2T R E T Rl
FEJLT-20 0, Fir LA 5 € 38 5 45 95 B U AR W) b i 3 B
Y AR A B R S TR & AR RE TR 4 ORI
R B A, 4 B £G4 ( Actinopterygii) F1 TR i 40

EeffilPercent (%)

CK1CK2 CK3 ALl AL2 AL3 EDI1 ED2 ED3 DI D2 D3
FEHsSample plot

R m TLR /AN = JCAEHE Sh ) HRp "AREE
Algae  Fungus & Bacteria Invertebrate Chordate ~ Unclassified
() Ty W 43 2 4145

Concise community composition

ff|Percent (%)

0
CK1 CK2 CK3 AL1 AL2 AL3 ED1 ED2 ED3 DI D2 D3
FEHsSample plot

= Ay £ 40 LT E
Actinopterygi  Amphibia
= I m ks

Mammalia Unclassified

(©) # R AW 43 F 43 (4K F)

Community composition of Chordate (class)

= A A R4

Ascidiacea Aves Chondrichthyes

(Ascidiacea) fF CK 1 AL HEHAHXT B £ ,CK2.AL2,
ED1.ED3.D1 #: 5 T Z W E Tl s Ny
JFH (50>, FEILE T, 36 W 2R AKX LA HE
MBS T BB B . BRI TG 2 B AL M R L 1 AR
BRI FLEh Y OTUs o 508 A MM . ED2
FE HH 5 HG 24 ( Amphibia) B9 OTUs 5 41 5 e & ik
95.12% .38 1 H IR X, W oR 76 BE K SF Z A b
69 050 %75 1 B 2 M AL WE B, 5 ED2 K L R
¥ OTUs & F 5050 95. 08 %6, 4 ] PR R A B W1 47
SR A BZ B B ) HE ) 5 B L 3 BGZ R T )
Bt i T AR . Y RS 1T B A A R
My rb g s L T SR TR O 2 o 1Y i
Y& IR I A5k 2 53 (B 5d) . MET B5d
A LUE 1R A0 P N AE T B sh b b e DA
35.43% (ED2) %] 93. 11% (AL1) ; H Wk & % i 48
(Malacostraca) , 5 b ML 0. 88% (AL3) #| 51. 05%
(ED2),

100
: B
80 o

Lt ffilPercent (%)
W
(=)

CK1 CK2 CK3 AL1 AL2 AL3 EDI1 ED2 ED3 D1 D2 D3
#EHiSample plot

=T AT = R EIT] - FHEES T
Annelida Arthropoda Brachiopoda Bryozoa
= BRECAIT] = O s ] = HAREITT = g0
Echinodermata  Gnathostomullida Mollusca Nematoda
= WIESWIT = W EIT] BIEAWIT] = L]
Platyhelminthes Porifera Rotifera Tardigrada
= B s P = S
Chaetognatha Cnidaria Xenacoelomorpha
= 4B “ATRZ W] =R
Nemertea Onychophora Unclassified

(b) JE 75 4 Zh 49 43 F 20 43 TR (1] K ~F)

Community composition of invertebrate (phylum)

EbfilPercent (%)

0 CK1 CK2 CK3 ALl AL2 AL3 EDI1 ED2 ED3 D1 D2 D3
#EHiSample plot

, o EER
Arachnida Branchiopoda Chilopoda Collembola

L SIZ Y] 2 4

W Hexanauplla

mE g WA - ik 2

Insecta Malacostraca Pycnogonida

(d) F5 1] 53 24153 [ (K )

Community composition of Arthropoda (class)

5 WyRhal L as i R 2 A
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Study of Benthos Biodiversity in Degraded Mangrove of Lan’gen
Village . Hepu.Based on Environmental DNA

LIAO Xin, YANG Mingliu

(Guangxi Key Lab of Mangrove Conservation and Utilization, Guangxi Mangrove Research Center, Guangxi Academy of Sciences,

Beihai, Guangxi, 536000, China)

Abstract: In this study,the biodiversity and biomass of benthos in mangrove of Lan'gen Village, Hepu County

were studied based on environmental DNA to reveal the changes of benthos after mangrove degradation due

to coastal engineering. The total environmental DNA of mangrove sediment was extracted from four sample
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plots of dead mangroves, severely degraded mangroves (the above collectively referred to degraded man-
groves) ,surviving mangroves and control group mangroves. Specific primers were designed,and the relative
biomass differences of dominant species were compared by fluorescence quantitative PCR. After high -
throughput sequencing,the species composition structure of each plot was analyzed by bioinformatics. Quan-
titative experimental results showed that the biomass of two crustaceans in degraded mangroves was relative-
ly low.and there was no significant difference in biomass between the two kinds of mollusks. Environmental
DNA based on high-throughput sequencing revealed that there were differences in community structure and
dominant species among dead mangroves, severely degraded mangroves, surviving mangroves and control
group mangroves. In degraded mangroves,the abundance of Mollusks decreased, while the number of Anneli-
da and Cnidaria increased. Clustering results showed that the community structure of the surviving man-
groves had the closest correlation with that of the control group mangroves,followed by that of the severely
degraded mangroves,and the community structure of the dead mangroves had the farthest correlation. The
results of this study reflected that the biodiversity and biomass of benthos in degraded mangroves caused by
coastal engineering had changed,and it proved that environmental DNA was an effective means to study the
biodiversity and biomass changes of macro-benthos in mangroves.

Key words: environmental DNA, coastal engineering, biodiversity, biomass,benthos
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