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1. Chongming District; 2. Within the embankment of Nanhui Town, Pudong New Area; 3. Outside the embankment of Nanhui Town,

Pudong New Area; 4. Fengxian District.
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Fig. 3 Suaeda plant populations along the coastal wetland of Shanghai
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1. S. salsa; 2. Fruits of S. salsa; 3. Leaves of S. salsa; 4. Stem
of S. salsa; 5. Roots of S. salsa.
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Fig. 4 Morphological characteristics of S. salsa
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1. S. glauca; 2. Fruits of S. glauca; 3. Leaves of S. glauca;

4. Stem of S. glauca; 5. Roots of S. glauca.
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Fig. 5 Morphological characteristics of S. glauca
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1,28 CM-1 RERIFE i 5 3-6 fKIKH CM-2 .CM-3 .CM-4 .CM-5 REE M FE i 5 7-9 4K YA PD-1.,PD-2 . PD-3 SRAE M FE & 5 10-12 4K Kk FX-

1. FX-2 FX-3 RAEAIFE M
and PD-3 in turn; 10-12 Samples collected successively for FX-1, FX-2 and FX-3.
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1,2 Samples collected for CM-1; 3-6 Samples collected for CM-2, CM-3, CM-4 and CM-5 in turn; 7-9 Samples collected for PD-1, PD-2
Fig. 6 Photos of samples at different sampling points
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1. Phylogenetic tree of Suaeda in Shanghai based on ITS sequence; 2. Phylogenetic tree of Suaeda in Shanghai based on matK sequence.
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Fig.7 The phylogenetic tree constructed by NJ method
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BT matK J7 3 (3545 B B A B o (R 7)
3 b3 DX IR bl AR ) 5 A5 HE B4 0.000 6~
0.002 7, J& T Fl i ] 352 1% 11 125 (0<D<0.05) , 5% W]
TR 5 3 AR B AR A it A B 8 de izt ( D=0.002 6) , 3
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1% 2% 5780 k=0.551, & BIZ A 15 Z AR RAIC .
HE—25 HLA & IR ZE R I R 78 R M AR X A
1% (H,=0.419+0.113, P=0.000 9, k=0.419) , Tl 5 B
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A (H =0.629+0.086,P=0.001 5,k=0.724) 55

T marK JFy ¥t Z G R B (£9) .
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k=0.267) , i i 45 BE 4K (H,=0.475+0.141, P=0.004
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BT marK ¥ Fo B 5 , CM-PD 9 F{E
70.067 2,N, K 3.470 2;PD-FX It F, {4 0.071 4,
N, A 3.251 4; CM-FX i F, {6} 0.210 1, N, K
0.9399(% 7)., #— AMOVA 4> F24 5 i
N, 3 ER BB EREAR ) F 9 0.088 9(P<0.05), H:
TR 2800 & AR N IRS A5 A2 5 (91.11 %) , 2K
Ry A TR ] 0 352 A% 72 S (8.89%) o H PR A B
Tajima's DR B8 D;=-1.870 0,P=0.001, 5P E:
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Tab. 6 Genetic distance between populations D (lower left part), genetic distance within populations 7S (diagonal

line) and F, (upper right part) of 3 S. salsa populations based on ITS gene

#R Population CcM PD FX
CM 0.001 3 -0.055 4 -0.0473
PD 0.001 3 0.001 5 -0.028 6
FX 0.001 1 0.001 1 0.000 8

RT ET maKEEH 3/ EEGEERER B R EISEEEE D(A TES) BHENBEERER 2S (X L) F,,(F LER5Y)

Tab.7 Genetic distance between populations D(lower left part) , genetic distance within populations nS(diagonal

line) and F, (upper right part) of 3 S. salsa populations based on marK gene

FEK Population CM PD FX
CM 0.000 6 0.067 2 0.210 1
PD 0.002 6 0.004 3 0.071 4
FX 0.000 6 0.002 5 0.000 4

®8 LiEWI N EMEEREEEZITS EENSEESHFNE

Tab. 8 Genetic diversity of nuclear ITS gene of 3 S. salsa populations in Shanghai

HER FEA R 7 S5 L ARR R AR Z R BT Erer:  PEETTRE
Population N S N, H, P, FH K
CM 18 2 3 0.542+0.086 0.001 2 0.582
PD 15 2 3 0.629+0.086 0.001 5 0.724
FX 15 1 2 0.419+0.113 0.000 9 0.419
CM+PD+FX 48 2 3 0.513+0.054 0.001 1 0.551
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Tab.9 Genetic diversity of chloroplast marK gene of 3 S. salsa populations in Shanghai

HEIR FEA & 78 S5 L, TARE R TARERI Z R BB PR 2E
Population N S N, H, P, S8k
CM 18 3 2 0.471+0.082 0.000 6 0.428
PD 15 2 2 0.475+0.141 0.004 3 3.219
FX 15 13 2 0.133+0.112 0.000 4 0.267
CM+PD+FX 48 15 3 0.378+0.078 0.001 8 1.320
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1. The haplotype relationship of Suaeda salsa along the coast of
Shanghai based on ITS gene; 2. the haplotype relationship of
Suaeda salsa (L.) Pall. along the coast of Shanghai based on
matK gene. In the figure, the circle represents a haplotype. The
size of the circle reflects the frequency of the haplotype. Different
colors represent haplotypes obtained from different sources. The
short vertical line on each haplotype line represents a mutation site.
B8 % TF Median joining network 75 ;% #4372 B4 £h Hh 5 7

BER W 4% E
Fig. 8 The haplotype network of Suaeda salsa based
on the method of Median joining network
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Genetic diversity analysis of Suaeda plants in Shanghai coastal wetlands
based on DNA barcode

ZHAOQO Zitao"*, LI Min'?, WU Tingjian"*>, ZHANG Meijing"*, SHEN Xiyu'?, MA Shaozu'?, LIU
Jinlin'*, HE Peimin'*?

(1.College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2.Environment
and Ecology Engineering Research Center of Shanghai linstitution of Higher Education, Shanghai 201306, China;
3.Department of Marine Sciences, Co-Innovation Center of Jiangsu Marine Bio-industry Technology, Lianyungang 222005,
Jiangsu, China)

Abstract: For exploring the species and genetic diversity of Suaeda plants in Shanghai coastal wetlands,
this paper investigated and studied the species resources and genetic diversity of Suaeda plants collected
from 11 stations in three coastal wetlands, including the Nanhui east tidal flat in Pudong New Area,
Fengxian tidal flat, and Chongming east tidal flat. The results showed that: (1) By the morphological
identification and molecular identification based on ITS and matK sequence barcode analysis, the collected
Suaeda plants in Shanghai coastal wetlands were two species: Suaeda salsa and Suaeda glauca. (2) In this
study, we found only S. glauca distributed in Chongming east tidal flat, and the genetic distance between
these seven samples collected was 0, indicating there was no gene exchange between the population and the
outside area. (3) According to ITS and mafK sequence analysis of S. salsa distributed in Chongming
District, Pudong New Area, and Fengxian District, there are 2-3 haplotypes, respectively, and genetic
distances (D) between populations of different districts are smaller than 0.05, indicating that most of them
are genetic variations within the population. We further found that the genetic diversity of Fengxian S. salsa
population was the lowest on ITS and marK sequences (H,=0.419+0.113, P=0.000 9 and H,=0.133+0.112,
P=0.000 4) , while the genetic diversity of Pudong S. salsa population was the highest (H,=0.629+0.086,
P=0.001 5 and H,=0.475+0.141, P=0.004 3). There is moderate differentiation between the S. salsa
population of Pudong New Area and both S. salsa populations of Chongming District and Fengxian District
(0.05<F;<0.15, P<0.05; N,>1) , while there is high differentiation between the Chongming S. salsa
population and the Fengxian S. salsa population (0.15<F<0.25, P<0.05; N,<1). This study laid a solid
foundation for the protection and population restoration of Suaeda plants in Shanghai coastal wetlands.

Key words: Suaeda; genetic diversity; molecular identification; ITS; mafK; Shanghai
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