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Molecular characterization analysis of fall armyworm populations in China
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Abstract The fall armyworm, Spodoptera frugiperda (J. E. Smith), native to America, has invaded China and
posed a major threat to food production security. Several characteristics of fall armyworm such as host range, mi-
gration capability, resistance to pesticides and genetically modified crops are varied depending on regional popula-
tion differentiation. In this study, the genetic characteristics of 318 populations sampled from 131 counties and
cities of 13 provinces (autonomous regions and municipalities) of China were analyzed using two molecular mark-
ers. The results of mitochondrial CO [ -gene analysis showed that more than 96% of the samples were rice-strain
and less than 4% were corn-strain. Moreover, there is a strong consistency in CO | -sequence between the Chinese
samples and those from Florida, USA. The results of nuclear genomic Tpi gene analysis revealed that the haplo-
type characteristics of all samples were corn-strain. It is speculated that the population of fall armyworm invaded
China may come from the offspring of a hybrid population of rice-strain female and corn-strain male. In the long-
term evolution and spreading process, the nuclear genome of corn-strain became dominant, thus formed a special
corn-strain. Determination of genetic characteristics of fall armyworm invaded China could have important guiding
significance for risk assessment, precise monitoring and scientific prevention and control of this pest.
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Table 1 Strain identification of fall armyworm in China based on CO | gene fragments

FE i SRAEHh £ KA E] /4E-H-H WA 2 FAE SR IR KA /3 FORAELE /K
Sample no. Collection sites Collection time Stages Host or source Rice-strain Corn-strain
1 T T 2019-05-14 L P 1 0
2 RN T 2019-05-25 2 EoK 2 0
3 I i 2019-05-11 Py oK 2 0
4 T ARAGETSEIX 2019 - 05— 14 AL ESP/S 2 0
5 J 2R 2019-05-18 41 iy ok 2 0
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43R 1 Table 1(Continued)

HE S g5 SR i A5 RAEHR]/4F-H-H s FHEMAYSORIE AR REEECR /K FORAER /3K
Sample no. Collection sites Collection time Stages Host or source Rice-strain Corn-strain
6 I ki 2019 -05- 08 J Ve 2 0
7 RIS A S X 2019 - 05 - 22 VAL ¥ 1 0
8 J AR M AERR X 2019 - 04 - 29 AR oK 3 0
9 TR MR X 2019 - 06 - 11 AR P 1 0

JUR)T TR X 2019 - 0511 L P 1 0
10 T 2R MM T 1 0 X 2019 - 04 - 23 &y Hy ESP/N 6 0
11 SRR 2019 - 05 - 06 4 it Tox 2 0
12 T AR AT P T RO B 2019 - 05- 07 AL ES/S 2 0
13 JARIIR TR 4 B 2019 -05-06 #y E55 N 2 0
14 I AR B T 2019 -05-08 PR FoK 2 0
15 TR M T B IX 2019 -05-11 A /S 1 0
16 T RSN EARE 2019 - 06 - 07 4yl Fok 2 0
17 T 2R BN T BN X 2019 - 05— 14 BLHL a7 2 0
18 IR M e 2019 - 04 - 26 B g PEE . B K 2 0
19 JARILI T BT 2019 - 04 - 29 #j iy EPN 6 0
20 JUARLT T 2019 - 05-07 4y 5P N 2 0
21 JTARILT T LI IX 2019 -05-11 4y iy EP/S 2 0
22 JARILT T 2019 -05-04 4y S50/ S 2 0
23 JARILI T & T 2019 -05-05 #j iy 55 N 3 0
24 JRILTT B & X 2019 - 05 - 07 41l Tk 2 0
25 I AR BA T e 4R X 2019 -05-17 AL P 3 0
26 I AR E BA T R E B 2019-05-18 4y E5P N 0 1
27 TR T M i A e 2019 -05-08 j iy S50/ S 2 0
28 IRk 2019 -05-11 #j iy ok 2 0
29 PR e 2019 -05-19 AL ESS 1 0
30 IR 4 T A T 2019 -05-11 4l 5/ 2 0
31 Iy Al 2019-05-11 ALY ok 2 0
32 JARE AT R X 2019 - 05— 15 B M 2 0
33 T 2R Mg N T R 2019 - 05 - 20 4j ESP/N 2 0
34 N i T T2 2019-05-22 il 5P/ 2 0
35 J AN T AR 2019 - 05 - 20 Zhd B S 2 0
36 PRI T 2019 -06-11 AL ES/S 2 0
37 I ARIBIE TG BT X 2019-05-25 4y iy ESP N 2 0
38 IR AL 2019 -05-11 A ok 2 0
39 JTARER R FLIR BRI A 1R H 2019 -05-11 A Tk 2 0
40 T AR AT S U 2019 -05-25 4l B0/ 2 0

JTARER T SR L 2019 - 06 - 07 A Tk 1 1
41 IR R RILIX 2019 - 05 - 07 4ty BN 2 0
42 I T 2019 - 05~ 11 AL Tk 3 0
43 I 2019 - 05— 08 AL ES/S 2 0
44 IR BAVL T PR AR X 2019 - 05— 08 AL ES/S 2 0
45 TR BT FHPE B 2019-05-15 #y EoK 2 0
46 I IR 2 T Y 2019 -05-17 AL ES/S 2 0
47 IR AR R 2019 -05-17 #y iy 5P/ S 2 0
48 I RuRa%iX 2019 - 05 - 29 4 E/S 2 0
49 AR RN S I X 2019 - 05— 21 4y iy /N 2 0

IR FET X 2019 - 05 - 29 AL P 1 0
50 I AR 2019 -05-07 S Xk 6 0
51 JZR VT AR R X 2019 - 05— 05 4ty X 2 2
52 J AR BN T 2019 - 04 - 30 4j iy S50/ S 2 0
53 IR LT Sk X 2019 - 05— 12 4y ot BN 1 0
54 JTARMYI T IR A 2019 - 04 - 28 A E¥ 5 0
55 J AR R 2019-05-12 #j iy S50/ S 2 0
56 JARYT T L X 2019 -05- 19 4ty EXx 2 0
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ZE3R 1 Table 1(Continued)

HE S g5 SR i A5 RAEHR]/4F-H-H s FHEMAYSORIE AR REEECR /K FORBHRE /K
Sample no. Collection sites Collection time Stages Host or source Rice-strain Corn-strain
57 JTAREE DT = B X 2019 -05-13 4 ok 2 0
58 JTAREE P DU S5 2019 -05-29 4l P/ 2 0
59 TR LT R AR 2019 - 05— 14 41 Fok 2 0
60 JARERIE T 2T X 2019 -05- 11 4t ok 2 0
61 STV T AR 2019 - 03 - 25 i HL P 9 0
62 | NER NI TR ERANES 2019 - 03 - 27 R i 1 0
63 i [ e 2019 - 05 - 28 R Ve 1 0
64 PSS T HE R X 2019 - 04 - 15 R 4 (EX7 NSt N 16 0
65 PR AR 22 2019 -04-12 Lk B 4 0

T PG T AR 22 B 2019 - 04 - 01 TR Ve 9 1
66 T PG Y T A 42 2019 - 03 - 25 AL i 0 1
67 T PG 7T A L 2019 -05-11 TR PE 1 0
68 T PG L T R 0 L 2019 -04- 19 A A P F oK 6 0
69 J VAT L 2019 -03- 11 A P 1 0
70 iRl 2019 -05-11 41 ok 2 0
71 TV S P T AR U 2019-04-13 B PEF 1 0
72 IR 2019 - 05 - 25 A i 1 0
73 T PG AN 7 il 22 B 2019 - 04 - 26 A PR E R g 0
74 JoPEECH AR 2019 - 04— 16 B P 0 1

TP T AL 2019 - 04 - 10 AL PR 1 0
75 JUPEEN R LB 2019 - 04 - 11 R P 6 0
76 G E AR T B 1 2019 - 04 - 10 4yt ok 3 0
77 e 2019 - 04 - 28 AR BN 5 0
78 TR AT B L X 2019 - 05 - 06 41 ok 2 0
79 R =TT KIEX 2019 - 06 - 01 4 e 2 0
80 T8 7 7 3 L L 2019 - 06— 11 4yt ok 2 0
81 L E B 24 T 2019 - 06— 11 4yt B 2 0
82 ek i) 2019 -05-15 4 ok 2 0
83 T P AT 2019 -05-19 41 ER 2 0
84 WP AT I 2019 -05-22 4l ok 2 0
85 T MM T 2019 - 05 - 08 41 ok 9 0
86 W E AR T 2019 - 05— 17 4yt ¥ 1 0
87 WA MM T R 2019 -05-18 4140 Tk 1 0
88 T R MM 7 B L 2019 - 05— 12 4yt Fok ) 0
89 T8 P 7 9 ot P L 2019 -05-17 41 B S 2 0
90 i IR N A v = 2019 - 05 - 25 414 Fok 2 0
91 WA M T VRO B 2019 -05-15 AL EK 1 1
92 W AT VL 2019 - 05— 14 4yt B 2 0
93 R T o B 2019 - 05— 15 4 iy ok 2 0
94 T8 R 22 Y 2019 - 05 - 22 4t ok 2 0
95 WP 28 I 2019 - 05— 25 4 i EX S 2 0
96 TR 28 i T R Ak B 2019 -05- 17 4 B S 2 0
97 WirE1H % T 2019 - 05— 14 45k ER 2 0
98 1R BB FH T 2019 - 04 - 30 4yt ER 2 0
99 IR AR FH T 2019 -05-12 TR P 1 0
100 T A8 FH T AP AR L 2019-05-15 VLN EX S 2 0
101 11 e BB P T 3 B 2019-05-13 #y E5P/S 1 0
102 T e S O T o ] L 2019 - 05— 17 4yt Tk 1 0
103 181 e B FH 7 AR P B 2019 - 05— 15 4yt ¥ 2 0
104 T e 8 B 7 X 7 2019 - 05— 14 VLS ¥ 2 0
105 T 8 B T 0 0 L 2019 - 05 - 29 4 ok 2 0
106 11 e 25 P T R B 2019 - 05 - 22 4yt ok 2 0
107 T P I T 2019 - 05— 18 4yt ER 1 0
108 TR AN T 2019 - 05 - 08 4t B S 2 0
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HE S g5 SR i A5 SRR /4F-H-H s FEMPSBORIE KRR/ FORBHRE /K
Sample no. Collection sites Collection time Stages Host or source Rice-strain Corn-strain

109 TR KM T 2B IX. 2019 -05-12 4 B o 2 0

110 ATE 7 T 8 B 2019 - 05- 01 4 ok 2 2

111 TR K M T LA L 2019 - 05 - 03 VAL EX S 9 2

112 T R 7 M T 1 L L 2019 - 05 - 22 A i 1 0

113 5 e A T ¥ ZKHE X 2019-05-18 2 B 2 0

114 1R 5 FH TPV L R 2019 - 05 - 25 VAL Ek 2 0

115 T TR S ST 26 L 2019 -05-19 4yt ok 1 0

116 YLV UL 2019 - 06 - 11 41 ok 7 0

117 VLG i X L 2019 - 06 - 07 4y ¥ 2 0

118 VLV R B2 E 2019 - 06— 11 AL B 9 0

119 YLV R B TR X 2019 - 06— 11 4yt B 2 0

120 VLPGHE S 2R X 2019 - 06 - 07 VALY B 2 0

121 TLPEH AR T K X 2019 -06- 11 4 Fok 2 0

122 2R B X AR 2019 - 06 — 07 4yt B S 1 0

123 P M T AT E 2019 - 04 - 30 iy KAE 1 0

124 = AT 2019 - 05 - 25 4y it B 1 0

125 = P AR BT A TR 2019 -03-16 A a7 5 0

126 WL 7K T 2 A X 2019 -05-18 AL BN 2 0

127 WL 7K T 4 FH L 2019 - 05 - 25 VIS ok 2 0

128 WL T P 4 L B 2019 - 06 - 01 A L PR 2 0

129 WL IR 7 SR 3 T 2019 -06-01 4 H BN 2 0

130 R AR B 2019 - 06 - 07 Lk Ek 2 0

131 HERFE IR 2019 - 06 - 07 41 ok 9 0
4131 Total 306 12
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