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Biotype identification of Spodoptera frugiperda populations invaded in

Shaanxi Province based on molecular markers
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Xianyang 712000 Shaanxi Province China; 6. Agricultural Technology Extension Center in Ankang
Ankang 725000 Shaanxi Province China)

Abstract: The fall armyworm Spodoptera frugiperda J. E. Smith is a worldwide invasive pest. In order
to clarify the biotypes of the fall armyworm population invaded Shaanxi and to further understand the
population diffusion rules 180 samples collected from 8 cities in Shaanxi Province were identified based
on COI and Tpi molecular markers. The analysis found that about 84% of the fall armyworm samples that
invaded Shaanxi were heterozygous corn strain population formed by crossing rice-strain female with corn—

strain male parents. The result based on COI gene fragments showed that the proportion of the samples
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belonged to rice-strain and corn-strain was 84.44% and 15.56%

respectively. Based on Tpi gene

analyses except for the Shangluo sample SL3 which belonged to an African-specific haplotype ( ASH)

all other samples belonged to corn-strain. It was worth noting that the sequence homology between SL-3

and the African-specific haplotype was 100% . This African-specific haplotype was reported for the first

time in Shaanxi Province and for the second time in China. This study provided a new theoretical basis for

migrating and early warning of S. frugiperda.
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1

Table 1 Information of samples collection

('yy-mm) ()
Sample code Location Collection time Stages Number of samples
AK Ankang 2020-07 Larvae 24
HZ Hanzhong 2020-07 Larvae 17
SL Shangluo 2020-07 Larvae adults 32
BJ Baoji 2020-07 Larvae adults 32
WN Weinan 2020-08 Larvae 24
XA Xi‘an 202008 . Larvae adults 16
XY Xianyang 2020-09 . Larvae adults 27
YL Yulin 202107 Larvae 8
2 PCR
Table 2 Primers used for PCR amplification
Primer Sequence ( bp) Fragment length
CO1¥ 5°-CACGAGCATATTTTACATCWGCA3~
COIR 5°-CAGGATAGTCAGAATATCGACG-3~ 432
Tpi-¥ 5-GGTGAAATCTCCCCTGCTATG3"
TpiR 5= AATTTTATTACCTGCTGTGG-3" 406
1.3 2.2 Co1
DNAstar COo1 225 348
TA 4
. NCBI hl h2 h3 h4 o AA
Col  Tpi AG GA GG (Nagoshi et al. 2017a) ( 2).
MEGA 6. 0 ClustalW cot 180
( Tamura et al. 2013) col 2 +TA
] GG h4
MEGA 6.0 ( Neighbordoining SLd) 152 84. 44%
NJ) ( 2013) 8 !
bootstrap 1 000 ha ( XY4) 28
FigTree 1.4 o 15.56% 6 ’
( 3)
5 .
SL4  XYd
2.1 col  Tpi NCRI
DNA . SLA
PCR 180 CO1 MZ377096 . MNO068212
179 Tpi ( SL28  PCR MW454868 XY
) Col 450 bp  Tpi CS-h4 JN573290
400 bp (1), MN615267 ( 3).
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1 PCR
Fig. 1  Gel electrophoresis of partial PCR products
A Col v B Tpi ;M DL2000 DNA Marker. Note: A COI gene; B Tpi gene;
M DIL2000 DNA Marker.

2 Col

Fig. 2 Comparison of haplotypes of COI gene fragments between corn-strain and rice-strain

3 Cco1

Fig. 3 Corn strain as percentage of the total sample based on COI gene markers

(%)
Location Number of corn strain Number of total local sample Corn strain as apercent of total local sample
( XY) 10 27 37.04
( AK) 9 24 37.50
(YL) 2 8 25.00
( HZ) 4 17 23.53
( XA) 2 16 12.50

( BJ) 1 32 3.13
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3 co1 (1 000 )
Fig. 3 NJ Phylogenetic tree based on COI gene fragments ( 1 000 replicates)
. JN573287. JN573288. JN573289. JN573290 ( Nagoshi er al. 2007)
4 CS-hl. CSh2. CS-h3  CS-hd4. Note: JN573287 JN573288 JN573289 and JN573290 were all

identified from Florida US ( Nagoshi ez al. 2007) and represented 4 haplotypes of corn-strain: CS-hl CS-h2 CS-h3 and
CS-h4  respectively.

2.3 Tpi GA AT ( Nagoshi 2010) ( 4).
Tpi 136/137 ( 4)
TC CT; ASH ( Africa-specific haplotype)
125/126 ( Zhang et al. 2020) .
4 Tpi

Fig. 4 Comparison of different haplotypes of Tpi gene fragments
(1367137 )
: - Note: The bold black arrows
indicated the loci used to identify R-strain and C-strain of fall armyworm ( P136/137 were considered to be an effective
diagnostic marker) . The thin black arrows indicated the loci to distinguish other haplotypes. The red arrows indicated the

loci specific to Africa-specific haplotype.
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( Pavinato et al. 2013)
350
( Débora et al. 2018)
N Sorghum bicolor ( L.) Moench

Saccharum officinarum L. ( 2019) .

2019 8

( 2019h; 2020) .

Tpi 296
( 4
( Nagoshi et al. 2012)

SNPs SNP

SNP ( Zhang et al. 2020)

2021 9
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