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Abstract: [Objective] To reveal possible genetic variation among Spodoptera firugiperda populations in three
provinces of central and southern China, trace the invasion source and spread pathway of S. frugiperd , and provide
the theoretical basis and genetic information for effectively controlling this insect. [Method] The samples of S.
frugiperda were collected from Guangdong, Guangxi and Hunan of China. Haplotype analysis was carried out
using CO [ and Tpi gene markers. Nine microsatellite (SSR) markers were used to analyze the genetic diversity
and genetic structure of S. fiugiperda populations. [Results] Expect that two samples of S. fiugiperda
populations from Zhangjiajie of Hunan were characterized to be CO I corn strain and one sample to be hybrid
strain, other samples were CO [ rice train. The results of SSR markers showed that lower genetic diversity was

detected for each population compared with those in South America populations, and the genetic differentiation
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across populations was no significant. However, the genetic distance was the nearest between Guangdong

Dongguan population and Hunan Zhangjiajie population, and the farthest between Guangdong Dongguan

population and Guangxi Nanning population. [ Conclusion] There is no significant relationship between genetic

distance and geographic distance. The genetic structure analysis helps to speculate on the role of weather

background field, geographical isolation and human transmission in the process of S. frugiperda spread. S.

frugiperda invading in central-south China might be original from multiple locations. The short time of S.

frugiperda colonization in the invasive lands leads to the low genetic diversity. No obvious genetic differentiation

has formed at present.
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Table 1 Information of larva samples used in this study

FE b i 5 A 5 SRAERT ] L7 T EMEY) K/ Sk
Sample code Sampling site Sampling date Stage Host Number
GDHD JTERAA T M TTAE ARG LU AR A 2019-05-10 4 BN 15
HNZJJ IR A4 TR K S 2R L A 2019-05—-20 UL BN 11
GXNN JTPRH R B A X T T R RH B 2019-05-21 % oK 7
GDDG JTHRE R 2019-05-01 (YL ES/S 3
GDQY JTARAETTE LR R AR R 2019-06-16 41l £k 1
GDSG JTRABTRRTHER 20190619 % HRE 5
A1t Total 42

ZEH 30 s, 35 MEHR; 72 °C ZEAH S min. {15 g/L
%) B R gt i e i A I 9 3 v B e 7 1% S, PCR
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spf918 Fl spf997 FH T HEM L a8t 4% 4 #T o

SSR 5| ¥ ik (1) PCR & & fl4f TaKaRa Tagq
(5 U/uL) 0.125 pL, 10xPCR Buffer (Mg™ Plus) 2.5 uL,
dNTP Mixture (2.5 mmol/L) 2 pL, LA R iF514
(10 pmol/L) 7% 0.4 uL, 547 1 uL, I ddH,0 2 25 pL.
PCR )7 : 94°C T3 % 2 min; 94 'C ZEHE 10 s,
55 C iRk 30, 72 'C %EAH 30 s, 35 MEH; 72 C
FEAH 5 min. PCR M A 6 pL 6xLoading
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Table 2 Polymorphic site distribution of CO I gene sequence of haplotypes in Spodoptera frugiperda populations

AR Z &AL A5 Polymorphic site

Haplotype 33 69 120 351 426 432 462 492
HM136592(CS) T T C T T C C T
HNZJJ-30# T T C T T C C T
HM136602(RS) C A T C C T T C
GDHD-7# C A T C C T T C

DHM136592(CS): F 5 7k £ K AL HNZIT-30#: #1 by 5k R IR3044F A HM136602(RS): 3R Rk K AG AL ; GDHD-7#: )~

M FEARTHAE R

1) HM136592(CS): S. frugiperda corn strain; HNZJJ-30#: Sample 30# from Zhangjiajie of Hunan; HM136602(RS): S.
frugiperda rice strain; GDHD-7#: Sample 7# from Huadu of Guangdong

22 Tpi FHINEMREHABRLET

BT Tpi FPHIXF 42 A F SR i HEAT PP
By Hr, R WZE 3. m13R 3 AT L, A IR A A
Tpi H PR PP 1) 0 22 5 0 il B B R A AE S 126 A
127 Bk AL, % A0 RAFAE SR (AT). KAE A

(GA) F1Z+ &7 (AT/GA)3 Fh3SHY, (8] ZRACAREEAK
AEAE 9 N AT B, 3 > GA UM 3 /> AT/GA B,
JURARFERTARIGIE 2 AN BRI N AT B 1R 9K
FI T PR TR R OG 3 AN BEIRAEAE AT BLUAN
AT/GA #4,

#3 COIM Tpi iRt K EMNEM R 42 MERBERERKE
Table3 The number of haplotype of 42 Spodoptera frugiperda samples identified by CO I and Tpi markers

CO I #id CO I marker

Tpi #7ic Tpi marker

s::ﬁiite KRR FRE RER S AM.s)  BARE (AT KEE(GA) AR (AT/GA)
Rice strain  Corn strain Hybrid strain Rice strain Corn strain Hybrid strain
" ZR46# GDHD 15 0 0 9 3 3
I TR K 5 HNZIT 8 2 1 0 5
J VIR T GXNN 7 0 0 6 0 1
I" A% 5E GDDG 3 0 0 3 0 0
I~ ARiEiE GDQY 1 0 0 1 0 0
J7ZRHERK GDSG 5 0 0 2 0 3
41t Total 39 2 1 27 3 12

2.3 ETF SSR FRICHI R

2.3.1 SSR #79T % HMKFiR4E 9 X SSR Fric
MZFEES LR 4. 48 B X AOIRAE (42 3k
RIAHI FEWCEE IR s 6 SkONBR 21 S50 URER B
i) FEAR I B 40 NSRRI, S I REASAL SR 2
4.40 NMEATFEIN . Ho, spf1592 47 45 A &£ 1
BREEALIER (T AS), spf1706 A7 55 _E {25 A7 3 R4
FH2A4 S EEM AR ESEFHMEN
0.639, THHAZL G FEFIIME N 0.546, &AL U 5F A1k

R A E S WA EAR — 5, & Hardy-
Weinberg “F-1#7 .

PN IE R R F s FIIMEN-0.126, K
Nagylaki Z£!" FEit, Fig 97 H0 BB AG I () Foh
£ 9 > SSR A7 s AR AT LR ™5, JUH A AE spf918.
spf343 1 spf789 iz i B A & . spfOSAN spf997 fif
FRAFEEGS W Fip A8, 20 3108 0.465 #10.303, 15 9
FEGAT ST BE AL AT B R . FhEETA) 2010 R 3L
Fgr 7F 0.094~0.244 2 8], “F-Y11H K 0.151, RNE
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15.1% B AL A8 S R AEAE R[], R AELEFIEE N 1)
WAL A RIS 84.9%. AR EW, Fgp KT
0.25 IF, FhBE A A R it 4% 7304k Fp 1£ 0.15~
0.25 Z BB, AR B2 434 Fgr 7E 0.05~0.15 2
[V, b A A TP S5 2 B2 1) 404 s Fgr /N T 0.05 1,
FREEE] J Lo A1 o AR HE E R FRifE, 7EAS I Y
9 ML AL, spf05. spf1502. spf670. spf789 Al

spf997 fAAE B B 704k, HAR 4 ML spf1592,
spf1706. spf343 Fl spfo18 A 44k

TEFPEE KT b, B 1) 1) 55 DR S 30 Ny, Y8
FIE 0.205~2.407 Z 18], Ny “F¥JM{E v 1.594,
Nye>1 FBISE R AL AR 1E38 15 4340 R A1, spf1502
H1 spf997 ik PRIt K P AR HE A, T A b A7 s R 5 2
Gy PR B AR VR AR 1T 734k o

4 9 SSRIUSHIEET RS, F-statistics FITHEFMEER"
Table 4 Indices of gene diversity, F-statistics values and gene flow deduced by nine SSR loci

SSRAI 44 Site Ny Ng I Hy Hy Fis Fir Fer Ny
spf05 3.000 1.718 0.62 0.221 0.338 0.346 0465  0.183 1.117
spf1502 3.500 1.832 0.647 0.323 0.334 0.035 0271  0.244 0.773
spf1592 6.667 5.000 1.633 0.958 0762  —0258  —0.13 0.102 2.206
spf1706 2.167 1.283 0.337 0.217 0.186  —0.163  —0.048  0.099 2.269
spf343 4.667 3.524 1.291 0.92 0686  —0342  —0.188  0.115 1.929
spf670 5.500 3.887 1.376 0.824 0681  —0209  —-0.015  0.160 1312
spf789 5.500 4340 1.437 0.93 0707  -0315  -0.111  0.156 1.357
spfo18 4.167 2.737 1.125 0.824 0.608  —0354  —0227  0.094 2.407
spf997 4.500 2.856 1.135 0.536 0.612 0.125 0303  0.204 0.976
FH{H Average 4.408 3.020 1.067 0.639 0.546  —0.126 0.036  0.151 1.594

1) Ny S A4 K B 0 Ng: A 205 4 K B 4K I Shannont3 83840 Ho: AMLREJE; Hy: ARG, Fig: MA NI R

FIT: Aéﬁi%éﬁ, FST: ﬁ‘{’gf—]ﬁ] 41\4{4%—#(,]\]1\/[ gl—ﬁﬂﬁa}ﬁ—%ﬁ

1) Ny : Allele number; N : Effective allele number; /: Shannon index; Hy : Observed heterozygosity; Hy: Expected

heterozygosity; Fig : Inbreeding coefficient within population; Fit : Total inbreeding coefficient; Fgr: Differentiation coefficient

among populations; Ny;: Gene flow among populations

232 AR SHMAKF AT JRIEE R A
HAOCA 13k, AAINKLU T, B3 5 0] W, & A
) R0 ) 45 437 JE (R K N oA 2.333~8.444, ‘PR
4.407; B RS IENEL Np N 2.071~4.374, ‘¥R
3.020; Shannon 15 262 7 4 0.649~1.594, 31N
1.067; RMEAEE Ho N 0.556~0.683, PN

0.640; T2« A ¥ Hy v 0.389~0.685, TN
0. 546; [E € F6 2L F N—0.426~0.087, “F-1°8-0.252,
FRRER A G AT & A B2 R, i
B & B AEAEE A T BT ARIEH AR SE,
FERBER) F YR 5UE, AT AR AEH A (1 T
HeA FEARO L, HARBEARTIUA 2 & FERUIK .

x5 EMAREEFEESHELEY
Table 5 The genetic diversity indexes of Spodoptera frugiperda populations

WP Fh#E Population Ny Ng I Ho Hg F

]~ Z:%%# GDHD 8.444+0.784 4.374+0.728 1.594+0.188 0.629+0.085 0.685+0.074 0.087+0.069
WK E R HNZIT  5.22240.76 3.467+0.518 1.300+0.166 0.6570.100 0.640£0.066  —0.028+0.099
I PER T GXNN 4.778+0.572 3.412+0.479 1.285+0.145 0.6830.111 0.651£0.058  —0.033%0.118
J” 775 GDDG 2.33340.441 2.0714+0.370 0.649+0.183 0.556+0.157 0.389+0.101 —0.426+0.151
"R GDSG 4.000+0.601 3.126+0.631 1.111+0.174 0.644+0.093 0.578£0.072  —0.113%0.097
FH41E Average 4.407+0.554 3.02040.482  1.067+10.162  0.640+0.119 0.546£0.076  —0.252+0.089

1) Ny ML) 545 5 R 46 Ng: A #0515 8 W 44 12 Shannonfz,

B4 Hy: A8 Hy: A RATE, F: B 23K

1) Ny: Allele number; Ng: Effective allele number; /: Shannon index; Hy: Observed heterozygosity; Hg: Expected heterozygosity;

F: Fixation index
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233 BRSBTS EREIR Nei” s
PrifE A& BE RS (D) FUBAE AU (1) W3 6. 7RG
RSB EACE 13k, NIRRT Hr . HR
5 AR 28] 14 0.670~0.895, ¥KF 0.6,
RSP AL AL A B G o | AR IR SE R A
J7VEEE TR Z B D 5K (0.400), | ARIEERHEAR
FH R 5k K IR Z 1810 D e/ (0.111)0 Horr, 1

HRACHES A S HAD M EEREAR T D 2 0.111~0.185, 3
I T HoAth S BRI B AL PE B . UPGMA R0 4T i
N5 MR RGO — DRI 3, T ARIEERHEAK
5500 R ok R R BEARTE B — AN a1 4 3 (B 1)
2.3.4 BHRE A 2 AR5 AT (PCoA 4°47) PCoA
SINTR, 5 ANBHALE 4871 LR N 3 AKX
BB 2). B 1AL Ik K AR O T, 5

6 EM R A EIMIBMEER Nei’ s 1515 (D) FHEEHEMME )1
Table 6 Genetic distance (D) and genetic identity (/) between different geo-populations of Spodoptera frugiperda

1 Population 1£45 Huadu 7KK S Zhangjiajie  F§T* Nanning 7R 5 Dongguan #H% Shaoguan
1£45 Huadu 0.895 0.863 0.831 0.866
KK Ft Zhangjiajie 0.111 0.798 0.781 0.814
7 Nanning 0.147 0.225 0.670 0.771
#5% Dongguan 0.185 0.247 0.400 0.740
#45% Shaoguan 0.144 0.206 0.260 0.301

D& P 2 & A B A A AU (D), A A Z A T ANei’ strfE 4536 5 (D)

1)The genetic identity data(/) are located above the diagonal line, and Nei’ s standard genetic distance(D) below the diagonal line

0.141 63

0 0.10533 #5¢ Dongguan

: M7 Nannin

0.036 29 0.087 50 T~y ¢
HA Shaoguan
0.017 83 0.055 50 ”

0.03200 | - 1€#58  Huadu

' 0.055 50 KA Zhangjiajie
L 1 1 1 1 1 1 1 1 1 1 1 ] ] 1 1
0 0.0l 002 003 004 005 006 0.07 008 009 010 011 012 0.13 0.14 0.15

1% #E 2 Genetic distance

1 EMREEHAFKE Nei” s FEIRIEIEER UPGMA AR KE
Fig. 1 UPGMA cluster analysis using the Nei’ s standard genetic distance indices for Spodoptera frugiperda
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