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Abstract [Objectives] To investigate the relative abundance of different species of rice stem borers and the genetic
diversity of different geographical populations of the pink stem borer, Sesamia inferens (Walker) in rice growing regions of

Sichuan-Chonggqing, and provide suggestions for the regional management of borer populations. [Methods] We conducted a
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field survey during the rice grain-filling stage to determine the relative abundance of different species of rice stem borers in 13
cities in the Sichuan-Chongqing rice growing region and collected S. inferens specimens from 13 geographical populations for
genetic analysis. We then sequenced the cytochrome oxidase subunit I (CO 1) and cytochrome oxidase subunit Il (COIIl) of
mitochondrial DNA (mtDNA) of S inferens specimens from different populations and analyzed their genetic diversity
sequence varication with MEGA and DNA Sequence Polymorphism. [Results] The species of rice stem borer identified in
our survey were Chilo suppressalis, Tryporyza incertulas and S. inferens, and the dominant species were C. suppressalisand S.
inferens. A 627 bp segment of CO I gene from 60 mature S. inferens larvae was sequenced and analyzed, resulting in the
identification of 386 variable sites and 16 haplotypes. Haplotype diversity among different populations in eastern Sichuan was
0.910 57. A phylogenetic tree indicates that, with the exception of the YS population, all other populations from eastern
Sichuan grouped into one great clade and all other geographic populations grouped into another great clade. Based on the same
60 DNA samples, the length of the COIl gene was 363 bp, and 228 variable sites and 10 haplotypes were identified.
Haplotype diversity among different eastern Sichuan populations was 0.715 79. A phylogenetic tree showed that the
Chongqing city population, Hangzhou population and ZY population grouped into one clade, whereas all other geographic
populations grouped into another clade. [Conclusion] The dominant species of rice stem borer in the Sichuan-Chongqing
rice growing region are C. suppressalis and S. inferens. Haplotype diversity based on both CO 1 and COIl sequences
indicates that there is more haplotype diversity in eastern Sichuan than in other geographical areas. We found little correlation
between genetic diversity and geographical populations.

Key words rice stem borer; Sesamia inferens; genetic diversity; cytochrome C oxidase subunit II'; cytochrome C oxidase
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Tablel Distribution of different geographic populations of rice stem borer collected across
the major distributing regionsin Sichuan-Chongging rice region
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Regional division Sampling site Oﬁzrielon Longitude Latitude Altitude (m)
I ZR 1L [X Syl
JIAIX IEHTERAT S . DZ 107°12'18" 30°35'53" 368
Eastern of Dazhu country, Dazhou city
Sichuan province o 7 U
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CI {%
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I X FEFAT4
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* LT RS

* The abbreviations of cities’ initial.
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Fig.1 Component of rice stem borersin Sichuan-Chongqging rice region
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m = AhiE
Tryporyza incertulas

m —fbiE

Chilo suppressalis

O KIE

Sesamia inferens

HEBATIAEE H s WD VLIl R ;
DJ: @ERIHRILE, TR,

DZ: Dazhu country, Dazhou city; QX: Qu country, Dazhou city; YS: Yingshan country, Nanchong city; ZZ: Zizhong country,
Neijiang city; MZ: Mianzhu city, Deyang city; CZ: Chongzhou city, Chengdu city; QL: Qionglai city, Chengdu city;
AX: An country, Mianyang city; ZT: Zitong country, Mianyang city; WD: Wudu country, Jiangyou city; JY: Jiangyou city,
Mianyang city; WZ: Wanzhou district, Chongqing; DJ: Dianjiang country, Chongqing. The same below.
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Table2 Dominanceindex for therice stem boresin Sichuan - Chongging rice region
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DR DXl DX e R AR 2 (% )
Dominance index for the rice stem bores in
Sichuan-Chongqing rice region (%)

Regional division

il N e
Chilo suppressalis Sesamia inferens Tryporyza incertulas
JIIZZ#1IX Eastern of Sichuan province 78.64 20.83 0.53
JIIPEHLIX. Western of Sichuan province 100.00 0.00 0.00
JIIJEHBIX. Northern of Sichuan province 66.91 32.57 0.51
T PCHLIX. Chongging city 33.23 66.77 0.00
JITHL X Sichuan-Chongqing rice region 69.70 30.04 0.26
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Fig.2 Typesand distribution of mitochondriamt CO I haplotype of
Sesamia inferensin Sichuan - Chongging rice region
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Table3 Geneticsdiversity statistics of population of Sesamia inferens-mitochondria
mt CO I in Sichuan-Chongging rice region

mt CO | semif s SRR COTEN mtCOT gene
NIl D =% (~7. FRI] Kk - N = S, o 7
P WIRPHE MR om  wpksmr wirma st
Sampling locality Number of Number of Number.of (Hy) (p)
mt CO _I haplotype segr?gatlng Haplotype Nucleotide
sequencing sites diversity diversity
JII A H11X. Eastern of Sichuan province 20 11 342 0.910 53 0.221 63
JIldEHE [X. Western of Sichuan province 20 1 0 0.000 00 0.000 00
H JKHLIX. Chongging city 10 3 28 0.644 44 0.024 24
WAL M T Hangzhou city, Zhejiang province 5 2 1 0.400 00 0.024 24
7 K 7> Changsha city, Hunan province 5 1 0 0.000 00 0.000 00
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Fig. 3 Molecular phylogenetic tree of Sesamia inferens of different geographical populations
in Sichuan-Chongging rice region based on mitochondriamt CO I sequences

HOFRA AR S 5 R R [F] — M SR R R AR S 181 S ),
The number after population name: The number of Sesamia inferens samples
in the same geographical populations. The same as Fig. 5.
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Fig. 4 Typesand distribution of mitochondriamt COIl haplotype of
Sesamia inferensin Sichuan-Chongging rice region
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Table4 Geneticsdiversity statistics of population of Sesamia inferens-mitochondria
mt COTl in Sichuan-Chongging rice region

mt CO Il sypify SRR CONNZEN mt COIl gene
FHHK WFR MR R kSR BITRME S
Sampling locality NnmberHo f ]Eznllgfr Oef Number of (Hy) (pi)
mt CO . plotyp segrc?gatlng Haplotype Nucleotide
sequencing sites diversity diversity
JIIZ=Hi X Eastern of Sichuan province 20 5 30 0.715 79 0.030 46
JIIJEH1IX. Western of Sichuan province 20 3 188 0.468 42 0.203 02
HRHLIX Chongging city 10 2 15 0.533 33 0.022 04
WHLATM T Hangzhou city, Zhejiang province 5 1 0 0.000 00 0.000 00
K 7> Changsha city, Hunan province 5 1 0 0.000 00 0.000 00
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IR DX o 2 2 g ARl | = fiE
FIRUE , Jorp AR AR RE, AR 13
AET XA A AER L, HROyKIE,
e 10 NEATHIXCRAES], B e/ F b,
FEAAEN ZR X )b R B X ; H
e 2 MR (ZZ B WD) R =4kiE, HAL
TR )1 AR X R 2 R S BRI IR A 2010,
2011 ) HRAE AU s 21 I DUAR AL s (RS, g b
WEEfEZE S Ik, i F/KREHHESE . 1EY
T SRR R AR, AR TR /AR S B
Be, WSUE TR RN AEAASE, K RRIE, 4
I R R T AR AT AR A BT RV, S A4

PR] FEL ) e A A L e R0 0 8 00 1 55, Xl ol DX
P R e A A S R R A T AR (R R
4, 2002; Sunetal., 2014; B25%%2018; JA#:
SE, 2018 ), JIAAR DX R Sy MR, ik
B R R S R A SAFIRE . FEERA R
Wz, AARPHTS R, gtkde, It
HIRIER] DIAE EOK . /N - FORFCAE R 5544 T I
FISERA G S (G REE R, 19865 B ER 5,
2017 ),

2 kiR DNA ( mitochondria DNA, mtDNA )
7ER RN m B ORSY , BA B R LR, JFL
FAPE DY AR 5 LR 32 PR e 18 e /N i L
A AR KR B R A A, HRR D
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vk (Brower etal., 1996 ), i, Ziju
KA EE T H A ( Cytochrome coxidase
subuniti 1, CO I ) FOAH (2R & ALl W7 56 11 3%
( Cytochrome coxidase subuniti I, COIl ) 1§
KA Z R | RIS AL S50 S T R G
FH B FhRie sz M H (Avise, 19875
Behura, 2006 ), 455 LA 2 ANEARifR SR CO |
M COMAE ARG, S 10 A KIE
M FRAPRESEAT T st L AU gY . XHIRAERY 60
RUERE i I FE R T8 0 T 4 SR B, 2 b ik
HHE COT M CONETMANEAREN AT
TRl S50 B EL O 2R A 5L PR B I 114 21 A%
75— 20 ( Liu and Beckenbach, 1992 ),

ASCRE 10 AN RS DX A 5] i B e R I 2
Ktk COT A1 CO IT 3 BRIy Fu A 43 Hr 43 ) A5 3
363 M1 228 N PENLAT, FIX 2 AEEHE
AT RIS Z R M AT . 5 AR IE B R AR
Fo, ZRifk CcO T A CO Tl LR # F kw28
TR ITLL R I RE KRR (&
BORRE TS, 2002; FOCHEAE, 2021), FHHW
TR Jo A% 45 ¥ S RE RS R B B AR AR R G, K
WK [ BB Fy RIBE ML RS Gy #F
FLAAIG, T BH A5 M B IE 2 [B) a8 % o b A B A
ik, FPRE R S A & AR AL o L B4
(Rousset, 1997; Timm et al., 2005 ), KU
FhEErP MRS B0 25 R 7% Tajima’s D Fll Fu's Fy £
HERIARIBH WEKT (P>0.05), KR
B4 D3 BB N R DX MR o R A 28 D7 o AR
skFE, VLA )RS X AU ) %2 A= ik N
RAT g2 S H AR R 45 ( Tajima, 1989 ),
HERI ZREE TR 2 M S AR R M 4 2R
HBFEHA , NAHIX A KL AR mt CO T 3E K
mt CO I EFAAETEFEFMEZA, (AR
RGERBW R, WFILHEMG L5 EEA 2
5, mt CO I JEH T RN AR X FEE (BRE
AR ) 5 A AR IR o s HoA 45 Hh B A
Z AT BA S st A% 434k 5 1T me CO T &R 73 A
F A DRANEE R AR 5 AL FP R AR PR A
S A by BHRR R 22 )05 B I st A% oAk IX T g
S CO I CO T Ay Ak AN [F] 3 B AY( Dickey

etal., 2015; Tyagietal., 2017 ), I X K iE
A 5] by JHARRRE (] (435 4% 70 AR B B AR I ., JE 2
ANE KIEFNEE CHTVT RN FNSI RS K70 ) A BRI
TR DX A R AR A B R st A% o e . 25
TR DA DX R B 22 (] B8t Ak
5530 Z B A DG AR R

AR T A AR B e A R B AT
SR, AER DR T A )1 [ R DX KM AN [ by 2 A
HEZ IR N TEIR R Bt G Rt , W 245 1k
5 rh G PR RO SR B A, B IAEA R, LA
HoAbsrFFric, DIIZRAS 4 0 s A% 27 80 . X
o Sy TG ) T B 0 e DX R LA 2 () ) S 2
K FR NI o AR B B AR
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