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Abstract

Biological invasions represent a natural rapid evolutionary process in contemporary time scale, and the invasive species may

present a major threat to biodiversity and ecosystem integrity. Analyzing the genetic structure and demographic history of

invasive populations is critical for the effective management of invasive species. The spotted alfalfa aphid (SAA) Therioaphis

trifolii is indigenous in the Mediterranean region of Europe and Africa and has invaded other continents, causing severe damages

to the alfalfa industry; however, little is known about its genetic structure and invasion history. In this study, we obtained 167

complete mitochondrial genome sequences from 23 SAA populations across China based on high-throughput sequencing and

performed population genetic and phylogenomic analyses. High haplotype diversity and low nucleotide diversity were found in

SAA populations in China with distinct genetic structures, i.e., all population samples diverged into three phylogenetic lineages

with possible different invasion sources. Demographic history analyses showed a recent expansion of the SAA population,

consistent with the rapid invasion history. Our study supported that SAA populations in China were possibly derived from

multiple introduction events through commercial trades of alfalfa.

Hosted file

Manuscript.docx available at https://authorea.com/users/422542/articles/528248-genetic-

structure-of-spotted-alfalfa-aphid-therioaphis-trifolii-hemiptera-aphididae-populations-

in-china-inferred-from-complete-mitochondrial-genomes

1

https://authorea.com/users/422542/articles/528248-genetic-structure-of-spotted-alfalfa-aphid-therioaphis-trifolii-hemiptera-aphididae-populations-in-china-inferred-from-complete-mitochondrial-genomes
https://authorea.com/users/422542/articles/528248-genetic-structure-of-spotted-alfalfa-aphid-therioaphis-trifolii-hemiptera-aphididae-populations-in-china-inferred-from-complete-mitochondrial-genomes
https://authorea.com/users/422542/articles/528248-genetic-structure-of-spotted-alfalfa-aphid-therioaphis-trifolii-hemiptera-aphididae-populations-in-china-inferred-from-complete-mitochondrial-genomes


P
os
te
d
on

A
u
th
or
ea

29
J
u
n
20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
62
49
55
28
.8
82
83
11
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

0

1 km

2 km

3 km

4 km

5 km

6 km

7 km

80 90 100 110 120 130

20
25

30
35

40
45

50

HHEB

JBCSMGXL

MGCF
MGHS

HBZZ
SXSZ

HBCZ
SDQD

HNZZ

HBSY

HNCD
CQBB

GZGY
SCLS

YNBC

YNZK

NSNY

NWNW

NGNZ
GSQY

GSYZ

XJCJ

XJ
MC
OC

Longitude (°E)

La
tit

ud
e 

(°
N

)

2



P
os
te
d
on

A
u
th
or
ea

29
J
u
n
20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
62
49
55
28
.8
82
83
11
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

MGHS-1 MGXL-2-3,5 SXSZ-1

XJCJ-5,6,9,14,15
XJCJ-2
XJCJ-3
XJCJ-7

XJCJ-1,4,10,12

XJCJ-11
XJCJ-8

NSNY-9

GSYZ-3

NSNY-16-19

SDQD-4

HNZZ-10

NGNZ-9

HNZZ-7 NWNW-10

GSQY-3 HBSY-1-2,4 HNZZ-5

NSNY-12

HNZZ-4,8

HNZZ-6

NSNY-20
NSNY-3

HNZZ-1-2

NWNW-14

GSQY-1-2 GZGY-1-2,4 HBSY-3

GSYZ-2

HNZZ-3

MGCF-4
MGXL-4

JBCS-1
MGCF-3

HNZZ-9

HBZZ-4

HBZZ-5

SDQD-2

HBCZ-3

SDQD-3

HBCZ-1,5 HBZZ-2-3 XJCJ-13

HHEB-2
HHEB-1,6

HBCZ-2

HBCZ-4 HBZZ-1 SDQD-1,5

JBCS-4

HHEB-4-5 JBCS-3,5

MGHS-3 SXSZ-3

JBCS-2

MGHS-4

MGCF-1-2
MGXL-1

SXSZ-4

MGCF-5

SXSZ-5

NSNY-15

YNZK-1,3,4,5
YNZK-2

MGHS-2
MGHS-5

SXSZ-2
NGNZ-14

GSYZ-1,5 HNCD-1-2 NGNZ-3,7,11-13 NSNY-10,11,13,14 
NWNW-1,6,8 NGNZ-17,19NGNZ-18

NSNY-6

NGNZ-8
NSNY-4

NWNW-3
NGNZ-20

NWNW-11

GSQY-5 NGNZ-10,15 NSNY-8 NWNW-4,9
NSNY-5

HBSY-5

NSNY-2
NWNW-15

CQBB-1-5 GZGY-3,5 SCLS-5
NSNY-7

NWNW-13
GSYZ-4 SCLS-1-4 YNBC-1-5
NGNZ-1

GSQY-4
NWNW-12
NGNZ-4
NWNW-2
NWNW-5
NWNW-7

NGNZ-1

NGNZ-5
NSNY-1
NGNZ-6

NGNZ-2

0.009

0255075100
Age, Ka

0.8/93

0.81/81

0.81/62

0.83/86
1/100

0.94/99

0.92/930.88/94

0.99/100

1/95

0.9/94

0.99/99

0.96/95

0.94/79

0.98/95

1/95

25.1 [12.8-39.8] Ka
1/100

1/100

1/10063.5 [30.2-91.1] Ka
-/83

75.3 [38.2-103.1] Ka
1/100

83.2 [46.2-125.9] Ka

27.7 [13.9-44.2] Ka
1/100

XJ

MC

OC

0.93/100

0.86/92

0.7/94

0.98/98

0.77/90

0.93/96

0.96/99

0.99/96

0.89/97

0.77/94

0.96/97

0.88/99

3



P
os
te
d
on

A
u
th
or
ea

29
J
u
n
20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
62
49
55
28
.8
82
83
11
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

MC

OC

XJ

H1

H2

H3

H4

H5

H6

H7

H8

H9
H10

H11

H12

H13

H14

H15

H16

H17

H18

H19

H20

H21 H22

H23

H24

H25

H26

H27

H28

H29

H30

H31

H32

H33

H34

H35

H36

H37

H38

H39

H40

H41

H42

H43

H44

H45

H46

H47

H48

H49

H50

H51

H52

H53

H54

H55

H56

H57

H58

H59

H60

H61

H62

H63
H64

H65

H66

H67

H68

H69

H70

H71

H72

H73H74

H75

H76

H77

H78

H79

H80

H81

H82

H83

H84

H85

H86

H87

4



P
os
te
d
on

A
u
th
or
ea

29
J
u
n
20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
62
49
55
28
.8
82
83
11
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

0 2.5 5 7.5 10

3 4 50 1 2

0 1 2 3 4 5
10²

10³

10⁴

10⁵

10⁶

0 10
10⁴

10⁵

10⁶

10⁷

5

Ef
fe

ct
iv

e 
po

pu
la

tio
n 

si
ze

Fr
eq

ue
nc

y

A

B

C

D

Observed
Simulated

95% HPDI
Median

Number of pairwise differences Age (Ka)

0

10

20

30

40

50

60

70

80

90

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

0

200

400

600

800

1000

1200

1 3 5 7 9 11 13 15 17 19 21 23 25 27

0

5

10

15

20

25

30

35

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33

0

200

400

600

800

1000

1200

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

HR:  0.012
P=0.62

HR:  0.063
P=0.00

HR:  0.183
P=0.00

HR:  0.005
P=0.50

10³

10⁴

10⁵

10⁶

10³

10⁴

10⁵

10⁶

10⁷

5


