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Abstract [Objectives] To investigate genetic diversity among geographic populations of Chilo suppressalis in Sichuan
province and thereby provide information to improve the regional management of this pest. [Methods] The mitochondrial
DNA (mtDNA) cytochrome oxidase subunit Il (COIIl) and internal transcribed spacers (ITS) located in ribosomal DNA
(rDNA) of 17 geographical Sichuan populations of C. suppressalis were sequenced and compared with MEGA. [Results] A
500 bp segment of the COIl gene among 114 mature larvae was sequenced and analyzed, and 147 variable sites and 33
haplotypes identified. The haplotype diversity of different populations ranged from 0.703 83 in eastern Sichuan to 0.802 26 in
western Sichuan. Phylogenetic trees showed that all geographic populations except Meishan-1-1grouped in a single great clade.
Sequencing of a 533 bp ITS segment identified 299 variable sites and 92 haplotypes. Haplotype diversity among the different

populations ranged from 0.967 48 in eastern Sichuan to 0.975 71 in western Sichuan. Phylogenetic trees indicate that the
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Qianwei population groups in a single clade whereas all other geographic populations are in another clade. [Conclusion]

Both COI1I and ITS haplotype diversity indicate that C. suppressalis are more diverse in western Sichuan than other parts of

the province. There is little correlation between genetic diversity and geographic distribution, which may reflect the fact that

there was originally low divergence among populations.

Key words Chilo suppressalis (Walker); genetic diversity; cytochrome C oxidase subunit II; internal transcribed spacer;
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Table 1 Distribution of different geographic populations of Chilo suppressalis
collected across the major distributing regions in Sichuan province
R B b A e AR 5] 3 G 1K (m)
Sampling site Population name Longitude Latitude Altitude

JIIZZ#1IX. Eastern of Sichuan province

IEM T E Qu country, Dazhou city Quxian 107°02'58" 30°45'50" 580

J 22T b E Yuechi country, Guang’an city Guxin 106°28'09" 30°45'50" 390
T4t E Shehong country, Suining city Shehong 105°25'38" 30°45'50" 320
B4 7L T H 7P E Nanbu country, Nanchong city Nanbu 105°57'45" 30°45'50" 360
PNYLTH B £ Weiyuan country, Neijiang city Weiyuan 104°39'12" 30°45'50" 310
PEBATH % E B Anyue country, Ziyang city Anyue 105°21'35" 30°45'50"” 280
PN T 9 EL Lu country, Luzhou city Luxian 105°21'35" 30°45'50" 580
JIIFEHILIX. Western of Sichuan province

IRk 17 11fs IR4E Lingiong country, Qionglai city Qionglai-1 103°30'54" 30°24'23" 510
IRk 17 224148 Muli country, Qionglai city Qionglai-2 103°40'11" 30°12/22" 560
SR %748 Chezi country, Leshan city Leshan 103°45'11" 29°31'90" 340
SRl R B Qianwei country Leshan city Qianwei 103°56'59" 29°10'55" 320
22T W3R X, Yucheng district, Ya’an city Yaan-2 103°07'43" 29°59'16" 560
M2 71 44 111 X Mingshan district, Ya’an city Yaan-1 103°12/27" 30°07'08" 570
JB LT Z3 [X. Dongpo district, Meishan city Meishan-1 103°43'45" 30°09'43" 570
JE T # 1L X Pengshan district, Meishan city Meishan-2 103°52'11" 30°18'57" 510
VLI A 4E Wudu country, Jiangyou city Jiangyou 104°48'09" 31°52'20" 569
HrEET AEYR4E Huayuan country, Xinjin city Xinjin 103°52'53" 30°29'15" 580
H e X M Fh The other geographical population and variety

WivLT & BHT Fuyang city, Zhejiang province Hangzhou 119°55'55" 30°44'50" 12
FoKIE Pyrausta nubilalis (Hubern) Yumiming 104°48'09" 31°52'20" 569
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Fig. 1 Types and distribution of mitochondria mt CO Il haplotype of Chilo suppressalis in Sichuan province
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Table 2 Genetics diversity statistics of population of Chilo suppressalis- mitochondria mt CO Il in Sichuan province
Zokiff CO I HE mt CO1I gene

N e AT S
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R B Number Number of i Number FIAIRZHE fﬁmz
. . . [ AN 1
Sampling locality of mt COTI haplotype of segregating B (Hd) S (pi)
sequencing sites Haplotype Nucleotide
diversity diversity
JIIZZ#1IX. The eastern of Sichuan province 42 11 78 0.703 83 0.011 03
JI[PGHIX. The western of Sichuan province 60 22 127 0.802 26 0.049 49
Wiy FHT Fuyang city, Zhejiang province 6 5 7 0.933 33 0.005 96
FKIE Pyrausta nubilalis 6 2 1 0.333 33 0.000 68
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Fig. 2 Molecular phylogenetic tree of Chilo suppressalis of different geographical populations
in Sichuan province based on mitochondria mt COII sequences



13 TOCURAE: DU A AR R R B s A% 22 25 0 22 S o AT - 129 -

22 Mt X AR IBRE — (LIRS ITS
EAFINERRRERESW

S RAEF DU A RIHBIX. 17 A AR R
BEAS WL R PH AR AR AR T MR IR AR oK
WEAPEEUEA TR BEIR 1TS FRFE , 26/ 3] 114 4
WP 258 . M PS5 AT &3, fEp X — 4
WA MR TTS Y1 8K B R 533 bp A Bt
LB 299 NEAN L AT RS R &
B, IR 92 SR, o, ITS 20 A#
FAERL (18 ZRIEHIFHI ), ITS 17 (6 4&EH )7
G W2, HA AR R A — AP, H
HIZR M X REAR B TTS I PSR A 42 4%, iR
RN 35, A B s By 230, AR ZE
BERE (Hd) M 0.967 48, BAFRRZZSME (pi) N
0.164 06, JIIVGHEIXFEAS Y 1TS P 3 5L P %l i 60
&, HEREVECESh 48, BSOS EOR R 263,
fERIZREEE(HA )M 0.975 71, TR 2 8% (pi)
4 0.179 95, FMEFEASWTT BN & PFHHL XA Y
ITS M7 AR 6 4%, AR R S,
fr iR 68, BB Z A (Hd )2 0.933 33,
BHRZEYE (pi) 5007543 (%£3), BfsA
ZREME, B R 2SS A R A 45 AR R
B, 7 B X AR M AZ R A 1TS 3 R A7 3 =
[ELEEZOE

SIAE KA ITS JEKFE/E R ANA
XTHR, SR MEGA BRI EE T DU )1 48 AN ) H 2
FhRE LI R ITS IER R GE LK B, FHH
Bootstrap J7 ik TR o 55 B, AR HEE A
BER ZARIE IR — R4 3, 5 HMEXT IR A

FORIEIPIT . Hi# (6 26751 ) MER N —
3 HORFHER O —32 (1 3). UL R
5 AR HEFRBE s, PR N — 57, HoAb s B
MR 2 (] B A g A 734 o

3 itig

7 B R Gtk AR 5 v B R FH SR o )z Y
SRR i £ 25 S ARl E 3 11 JE ] ( Cytochrome
coxidase subuniti II, COII ) ( Brower et al.,
1996 ), 5 H-Al 2 b A4 25 11 57 2 A1 45 D5 A 1E
CO 11 RLEA FRAL AR , FF9IRSF 554 5
1E B HUr 7 R G R A& R R
GRERER, MIRCEG R RBOE R | A S
HF LRI A RS K B X % (Liu and Beckenbach,
1992; Cerbab et al., 1998 ; T £ fllf73% 57 , 2002
N FIEBETEG, 2005 ), TAZHEAR ITS 751 % B
N TR E G GRS T 2B Iei R
4t & 5 ( Paskewitz et al., 1993 ; Fritz et al., 1994 ),
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Table 3 Genetics diversity statistics of population of Chilo suppressalis-ribosome ITS in Sichuan province

FZBEAR ITS ZE[H ITS gene

SN R
ITS MR df g 0 B PATIAZREIE R

KA X
*% t . Number of ITS  Number of Number.of (Hd) M (pi)
Sampling locality . haplot segregating pt
sequencing aplotype sites Haplotype Nucleotide
diversity diversity
JIIZRHLIX. The eastern of Sichuan province 42 35 230 0.967 48 0.164 06
JII VG 5 IX. The western of Sichuan province 60 48 263 0.975 71 0.179 95
WiTL & BH#b X, Fuyang Zhejiang province 6 5 68 0.933 33 0.075 43
EKIE Pyrausta nubilalis 6 6 45 1.000 00 0.060 38
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Fig. 3 Molecular phylogenetic tree of Chilo suppressalis of different geographical
populations in Sichuan province based on ribosome ITS sequences
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