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Genetic diversity of different geographical populations of
Chilo suppressalis in China as determined by AFLP
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Abstract DNA molecular markers produced by amplified fragment length polymorphism ( AFLP) were used to detect
genetic variation in 13 geographical populations of Chilo suppressalis ( Walker) collected from 11 Chinese provinces. A
total of 445 distinct alleles were amplified by three AFLP primer pairs from genomic DNA, of which 386 (86.8% ) were
found to be polymorphic. The coefficient of gene differentiation between populations was 0. 74. Genetic identity between
the 13 populations was greater than 0. 67. Cluster analysis showed that all the tested populations could be grouped into 4
clades. The northern Huai River plain clade was comprised of the GY, FN and FNing populations, the east-south region
clade of the YX and MH populations, and the Jing-Xiang-Chuang plain clade of the JZ, SY and DY populations. This
classification is credible in that the populations within each of the clades share similar climatic conditions and proximity.
However, a single population with a relatively long genetic distance to all other populations probably belongs to a random
clade. Investigations of genetic diversity between populations should use as many widely dispersed populations as possible.
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FERAKFESN, A 2 A E K E (R 55,2007 Li
et al. ,2007) . STAFEK, ZARER K EAY KRS N
FR B KRG (Li et al. ,2006)

H Al E WA AR 5 Z R R E
2 JRIF . e (2007) A H] RAPD Xt rp 5 5 A4 b
X I ZARME AT Z R 43 BT, 45 R R B, TR E Ak
EOAS [ b FERp B 2 ) O 28 7= A T — 8 AR st AL
G3Ak 3 Fh o3 Ak A0 B B % D) R, AT L
RS b PR (8] 9 DK DR A 25 S LR AR I I, R
2 B b b B AR R) () 22 R . B Es 3 (2006 )
X AR R[] T 4 BT S, M B 2 R T AR Y st
o AL TR BE KT BB W) AN TR 7™ A= 0038t 1% 4 4k
Meng %5 (2008 ) X 1 [ 18 AN Ml [X i — 4k B85 3% T 1
T EBRICHME KR DNA JF 51 53 87, 48 b [ AL iR
SroRVE R AR ARAE R R AL 3 A4 3, IR R R 3
A Hi X2 (8] 7 35t % 43 A AR AT RE 2 1 T -1 AR S 1Y

SER o AEAT ANWFSCHERL b, A 5T E X I I N
Fili AN [ 206 789 i X 3 Ay 58 4 10 A9 o B BE B, DA —
AT il A SR [5] l BERE A) 3547 o0 08 A Ko
PR L, 23 45 A 3 BB 31 A 2B 1 3 2 ER BT R
PR, S S Ml 3 23 Al i PR B At S 6 o
(1 AR e A DX R (A o b e A A kA o X TR
[EEIAEELDEEEE7/ N VB 1 N o6 |- (o =08
R, I A F A R L

1 #P5F*®

1.1 #i{EHR

P AR B & 2 B i H 11 A TTIX 13
AN DX R R B R OR A (R 1) o o AR 0%
(1 Pk M5B A &y KLy i AR AR B AR DR T R A 90
R AR

x1 il “HENRIFEM

Table 1 Chilo suppressalis overwintering larvae tested in this study

%5 No FEEH 5 Collected site 2 [ Longitude (E) i & Latitude (N)
1 FH M F B Gongzhuling, Jiliin( GZL) 125.233562° 43.914728°
2 PY JI| 7 fH Deyang, Sichuan (DY) 104. 343338° 31.132314°
3 2 B R Funan, Anhui (FN) 115.576172° 32.613931°
4 JL.J5 ELF Funing, Jiangsu ( FNing) 119. 700701 ° 33.769498°
5 YL.PG % B Ganxian, Jiangxi (GX) 115. 034237° 25.936203°
6 VLIR 8 Ganyu, Jiangsu (GY) 119. 148102° 34.792378°
7 LM E Hexian, Anhui (HX) 118.357086° 31.717654°
8 T PRV Jiangjin, Chongging (JJ) 106. 265259° 29. 141367°
9 #1ALIM Jingzhou, Hubei (JZ) 112.341471° 30. 280124°
10 ¥ #2 [#] f% Minhou, Fujian ( MH) 119. 065189° 26.232801°
11 W13 AR B Shaoyang, Hunan (SY) 111.469517° 27.293463°
12 J"PEBH ¥ Yangshuo, Guangxi (YS) 110. 391226° 24.864711°
13 WiVLEFE Yinxian, Zhejiang ( YX) 121. 528702° 29. 807284°

1.2 DNA RJ3REX

X SR £ 1Y A A Ay e R M B R R B
P 15 Sk AR AR, 45 Sk #F 7K DNA A9 $2 BORR 35
AxyPrep $£[H 20 DNA /] 350570 & U B #8401
1. 0% B JJg Ml B JE FL UK A58 A0 23 D6 016 B8 A6 T 4
WU DNA W2 4L B2, 28 52 40 5 A% (9 DNA B fh T
=20°C Uk A MR A7 55 o

1.3 AFLP-PCR ¥ i@ & HEF=4# N

AFLP J 1 72 J¥ #% Vos 45 (1995) J5 I 7 fin 24
i, BEG DNA 28 Pst | Fll Tag 1 f§V) )5, 5 Pst 1 Al
Tag | ¥55E ek 4%, ad Pst 1 R Taq 1 519 84T

Ty 4G, PCR SN R R A B 4279 2 L, 10
x PCR buffer (Mg’* Free) 2.5 plL, MgCl, (25
mmol/L) 2 pL,dNTP Mixture (4% 2.5 mmol/L) 2
wL, P #5[% F/R(10 pmol/L) 4+ 1 ulL, TaKaRa
Taq (5 U/pL)0.2 pL,ddH,0 14.3 pL, & b &5
F A P 94°C 30 5,56°C 30 s,72°C 60 s,20
Wo W R R E & 3 kB
Pst 1 FlTaq 1 514 (3R 2) #EATIEPEMEY 1Y, PCR 2
R TR A PE 94°C 30 5,65°C 30 s,729C 60 s,
12 MRS, RGN R O BB R A% 0. 7°C A8
FIGEAR 2% 74 W) I, #2 % LL 94°C 30 s,56%C 30 s,
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72°C 60 s AT 24 NEAR, FJRAEY BN 1/2
TR FRH loading buffer, 75 8% A 58 74 M Ik i B i |-

JNAE 3 L BEAT ALk 2 0, IR R AR ek e 0 (1
Bt ,2008 ) , 6 I 45

#2 HAFHIEEFELE DNA AFLP 533 9 F 5

Table 2 Primer sequences used in AFLP analyses of Chilo suppressalis genomic DNA

Tag 1 B %L 7 %] Sequence (5'-3") Pst | B £ 7 %] Sequence (5'-3")
T-ATC GATGAGTCCTGAGCGAAATC P-ATC GACGGCCGTCATGCAGAATC
T-ACC GATGAGTCCTGAGCGAAACC P-AGC GACGGCCGTCATGCAGAAGC
T-CAG GATGAGTCCTGAGCGAACAG P-ACG GACGGCCGTCATGCAGAACG

1.4 HiEsit

X 1 46 A 1 35 B AT R A2 B DNA S5 gE AT
Geit oM AR B R R A B A A I 1, el
e N O, K B A% AR BLRE %

FIF PopGen 32 (population genetic simulator)
BAFAL 53 M7 2 5L 5l (PPB) |, Shannon 2 # H
FEH(1) ,Nei”s FE N Z PRS2 (h) |, BEAR N B8 4%
ZAENE (Hs) PR 1] 938242 23 K (Gst) FIEE
W (Nm) o 4% Nei £ Li(1979) B9 77 ik 3544 )
A B AL AL R B (Gs) fH, TR AN 65 =2 N,
(N + N2 N g A B33 B
BH L N R G b BT R BOECE N O
LWL AU/ = G E I i R VAN U7 S
(Neighbor-Joining, NJ) | H Phylip 3. 69 #4417
AR

2 HRE5SMW

2.1 AFLP ¥ =M K4S H

FIH 9 X5 %) 13 M 195 45y — Ak B8 AN {4 44 %}
AT RS A 0 RGP ) Sl T . SRR
15 445 A i, Horh Z 8 A sl 386 A, B A
XS M B AL 55 R 49. 44 A 9T B A7 5 B Ak
JEHE R 37 ~ 58 A, ¥ X 51 Y0 2 A AL S R
42.9 >, AL Y 30 ~ 51 A, Z A R
(PPB) ¥ 86. 8 , AN[Al 514 PCR ¥ 34 =¥ i) 2
BYEHRAALIEFE R 75.5 ~95.9,Shannon’ s £ Ff
P8 BUAE 0. 297 ~0. 455 Z 0], 14 0.375, B %L
AL F 1.30 ~1.50 Z A (£ 3) . #HHHK
TARIE ] AFLP A5 SOk, 2 AR AT R e iy
e Z Rk

F3 " {IEFEE AFLP iRidH S 51
Table 3 Amplification results from different pairs of primers
LT ¥
514t S A FARER A PPB
The number of na ne h i
Primer pair Total number (% )
polymorphic loci
P-ATC - T-ATC 37 30 81.1 1.81 1.30 0. 186 0.297
P-ATC - T-ACC 43 37 86. 1 1.86 1. 46 0.267 0. 405
P-ATC - T-CAG 49 47 95.9 1.96 1.50 0.299 0. 455
P-AGC - T-ATC 51 47 92.2 1.92 1.41 0.255 0.398
P-AGC - T-ACC 55 51 92.7 1.93 1. 41 0.244 0.378
P-AGC - T-CAG 50 42 84.0 1.84 1.36 0.220 0.343
P-ACG - T-ATC 58 50 86.2 1. 86 1.39 0.242 0.376
P-ACG - T-ACC 49 37 75.5 1.76 1.32 0.194 0.299
P-ACG - T-CAG 53 45 84.9 1.85 1.45 0.269 0. 409
LT Total 445 386

-1 Average 49.4 42.9 86.8 1.87 1.40 0.243 0.375
FRifE2E SD 0.340 0.347 0.178 0.243

TE :PPB Oy Z2 A4k ¢, na g W56 S5 A 56 PR BL , ne S A7 R4S (0 B R 8, h oy Nei” s BRI ZA£ 4,1 Shannon {5 B8 %K.

PPB: percentage of polymorphic bands; na: observed number of alleles; ne: effective number of alleles; h: Nei’s (1973) gene

diversity; i; Shannon’s information index.
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2.2 FhEEHEESK

&% Hardy-Weinberg £ , Fj PopGen 32 % {4
XTI A FREEAT AT AR Nei” s (Y S K 245
(Hu) FURNRE 9 00 55 R 22 B B2 (Hs ) Al I A 2 0] )
ST FREL(Gst) hy 0. 74, BIAE B it AL A8 St b
T4% A AE T FpRE Z 0], FRE N 2 S 0 26% o W
PopGen32 At ] {1 Fh A (8] FE Rt 0. 176 (£ 4) , 3R
B e 2 1) A AR /D 1 i PR 52 3

Fd4 —WELREMEBEMEEENEESLHE
Table 4 Analysis of genetic differentiation among the

geographical populations in Chilo suppressalis

Ht Hs Gst Nm
15 Average  0.247 0. 064 0. 740 0.176
W2 SD 0.0325 0.0046

E HU SRR A R 2R TE , Hs AP RN AL R Z A4, Gst 2
Tl R 7] 322 4% 23 Ak 2R %0, Nm 2 B R .

Ht: total gene diversity; Hs; gene diversity within a
population; Gst: coefficient of gene differentiation between

populations; Nm estimate of gene flow from Gst.

2.3 FhEEBEAES

“hy B 45 1 B RO (] (9 OC &, F| H] POPGENE
B & R RE ] 89 Nei [ 1% — 50U% fl s (%
FRES B Jo ke Al T (3 5) o 13 >l B A ) Y 35t

x5

o —BUE SR B R B AL LR B (Gs ) R T
0.67 ;8 N 0. 911 FEAE T Ui LA B AL (YX) 5
A Al ] AP (MH) 22 18] 5 oYk Ry 0. 88 ~0.90, 7
TET V) ZE B (DY) WAL I8 (JZ) 380 4 R B
(SY)3 ~Flfie 2 (8] ; 1 e {6 0. 6715 474 T 2 Bl
AL BRHE (HX) 5195 57 i (FNing) Z [], H.
FREL T R 5 HC At BT A 0 3l A [F] ) 388 4% — B3O 2
P (0. 672 ~0.751) , Sy it b AT IS Ff i

AT phylip #0F2E47 R 2620 B, I 13 A 3t B
A ERE R X A3 g 4 S4B PH CHB B M Bk 2R
R — 32, FLpE (] 33 A% — B0 O 0. 880 ~ 0. 894 ; [
% R B BB RO — 3, g — FE O 0846 ~
0.911; & fir (GY) \ Rpg (FN) | 7 M o —
S, FUMPRE ) 38 AL — U B, O 0.762 ~ 0. 819
LA B (GX) (& ik (GZL) 5 5 Fh it
WU R 55 — AN 3 32, Hevb 1) .GX(GZL 3
ANFpRE ] 08 AL — R B, O 0..843 ~ 0..869, Tl
HX 53X 3 A Bl jE 9 38t 1 — SO AL 0724 ~
0. 751, fEIM IR 13 A FHE i 2 B bR — A A%
EARXT RS FPRE (P 1) o AR, Rl ] 33t A% B S
F14 SR IS 4 SR 15 4% Bl i Ak £ ot A 5 R 05wl A
— B DL B A G R O O i = 2R A A
) AT 50— B b BT R AR AR X B Y
o

TR R MEEE Nei KEE-—HEMBEEERNTHMEITE

Table 5 Nei’ s unbiased measures of genetic identity and genetic distance between the thirteen

geographical populations in Chilo suppressalis

DY JZ SY GX 1 GZL FN YS YX MH GY HX FNing

DY #x%%  0.880 0.881 0.809 0.802 0.772 0.786 0.802 0.830 0.820 0.816 0.730 0.767
Iz 0. 128 #xxx  0.894 0.814 0.799 0.786 0.784 0.826 0.812 0.842 0.804 0.751 0.768
SY 0.127 0.112 #xxx (0.828 0.789 0.774 0.780 0.822 0.821 0.853 0.770 0.731 0.769
GX 0.212 0.206 0.188 #xx%  0.847 0.869 0.780 0.817 0.823 0.806 0.753 0.751 0.776
1 0.220 0.224 0.237 0.166 #xxx  0.843  0.776 0.795 0.791 0.797 0.759 0.723  0.752
GZL 0.259 0.241 0.256 0.140 0.171 wkxx 0.754  0.789 0.780 0.764 0.729 0.724 0.734
FN 0.241 0.243 0.249 0.249 0.254 0.282 #kx% (0.800 0.814 0.799 0.819 0.718 0.762
YS 0.221 0.191 0.196 0.202 0.229 0.237 0.223 #xxx  0.855 0.846 0.787 0.729 0.764
YX 0.187 0.208 0.197 0.195 0.235 0.248 0.206 0.156 =x%x  0.911 0.787 0.711 0.767
MH 0.198 0.172 0.159 0.215 0.227 0.270 0.224 0.168 0.093 #xxx  0.765  0.719  0.765
GY 0.203 0.218 0.261 0.284 0.275 0.316 0.200 0.240 0.240 0.268 wxkx 0.717  0.784
HX 0.315 0.287 0.314 0.286 0.325 0.323 0.331 0.316 0.341 0.330 0.333 wkkx 0.672
FNing 0.266 0.264 0.263 0.253 0.286 0.309 0.271 0.269 0.266 0.268 0.243 0.398 ok ks

T s Nei Rt — B0 (WML b ) Mt B e (WML T ) . REMSABFER I,

Nei’ s genetic identity (above diagonal) and genetic distance ( below diagonal). Code of collection site is same with Table 1.
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GZL

YS

HX

FN FNing

B 1 ETF AFLP #ri2#) Nei RiR#EE
PRSI ER 13 MBIE B E—EW
Fig.1 Consensus tree based on Nei’s standard
genetic distances of 13 Chilo suppressalis
populations derived from DNA AFLP
T REH A EE L,

Code of collection site is same with Table 1.

3 it

TR (6] 9 35t 4% Z AR PRS2 R W 2 AE M 3R
B X Z—  AFLP FOR 2 13 T 1845 3% B 1A 335
FIRE R 2% 5C 22 R 33t A% 2 AR M BIF 5 il 5T ¢ U 4
SE IF T ARICHT B B A A |k A 3R 0K RN Ak A v B
S5 QU (8 b B A, 2006 5 5K 4k SC A5, 2010) o FSY
FW], AFLP 2 bF 58 38t % 22 PR R T 5 AT 2R
5T HRic 3 AR (Aitken et al. ,2006; Selvi et al. |,
2006 ; 5] ¥ &, 2007 ; 14 % ik 45,2008 ) . Herrera 25
(2011) T AFLP $ AR 737 V5 JEF Z B 38 91 Ffi 7
1T 46 28 WP 1 B B Metschnikowia gruessii, & 1 3
WA ZHEMEAR  , 2 EIR 91% , AT AT 280 04 #E DU
FCH SRFPRE b Y 35 4% 20 A R0 B 2% 5 . Rajkumar
S5(2011) 3 ik AFLP $ A B B2 5 By R 111 3 X
WAV R A BT, s LR RRE 8] 388 15 22 BRI 3K 93% , T
FRE N IR AE ZREE LA 7% .

B UESE (2007 ) #) AT RAPD 3 A b )] — AL I S
A b FRFRE , B 25 H WK 2% 3R b R 22 1] R A s
e 2 S 15 5 5 R 5L EAH OGN 8 B B R N G
HIRFEI . X5 Meng %5 (2008 ) 3 T ik T & %

O RN R L P B 1 AR ] 43 S A h PE R
AL MR AL SCR KW & o AW R F ST
ZAEREE R AFLP fRic HoR 0 —Ap A~ 4
AL 4] DNA BEAT 8 1% Z2 5170, 4 SRR TR
(7 il B ) 7 7 ) Y g A% o Al . SRS A R
— 25, U1 4 B I8 R B R R M B
DA R A S ) A5 7 4 B Aol R Sl 2R Ay 3D 9 1T
SCANARTE L DX 32, He oy SN Rl R 9 g A5 — SO
Yo Ferh ) PG BH 9 R A S EL el 3 A
X RS B (SRR I O — 2, BRI BEAE AR A
N PR LA s — | BH )RR A A R L X 23 520 g Ak
T I 5 Tk A B B M X 32 XA R AR
FEACL, AT & AT ELAT A BT 9 382 4% 8 5 3t A% o3 Ak
X 0/ 0 (LS 7 A A ) 5 AR P I 99 =2 T
B 22 B BORE SR B0 IR I HE T s — VE AT 2 LA
22510 (ER A BT T 09 3 X 51 A 2 LUx
BT AL 8 SR HEAT XAy, A I IS 8 %) e
TR 8 A% 25 S R AT TR 4l 20 A7 5 e B 7 L B T b
A SR I HE AL P B0y 32, HL 3% 0 SR A 1] 38 4% —
BUR AR 33X 3 />0 3 AR 23 ) A AT AL
PG RRAE B 2 Y R AR B B0 A BE B, AT A A
TR [A] B PR 52 3 o H R PRV A R O R 5 i
TEBAARHE R I — 3, 1X 5 Meng 2 (2008 ) (174 R
3 3R 3 AN TR Al I B AR HPRA DR R
T AN BH 20 590 5 DU 1 2 M AR Y 300 % 1) 2 B
M X, T BE T b A PR B A0 =ik ol R 2
2 S T 38 A5G TP M A AR o A [ S o o 2 B 15 T
TLHERRE S V0P i B 3 PR O 0 R R 0 a8t A —
BUZ B (0. 843 ~0.869 ) , Mo rf 28 U4 B fif S A
AF 5 P — DX A9 2R AL R R, 5 H Al 19T R 7 3t B B
B LI, (ERR R ) 388 4% — BORE U] B v, B AR DA
AT A 5 T — 28 o3 B B 3 48 3 ORE A5 T LU g
TE ;23 W R e S A 10 A4S0 Ff B 19 382 1 — B
JEE D 1A 4k 451 (0. 724 ~0.789)

B RORN EL TR 5 A 00 3 R ) 38t A — B
3k B AR (0. 672 ~0.751) , 2 B HL 38t A% b AH X
S SR IXRR ST AR A R4 R B RE AL
K5 18— B0RE AR N R v ) A ol T 3R 2K Dy A
PR 43 3o PRI, 0 250348 Jon R -EL 408 30 b B 179 R
R AU AT AR 1 X R 23 32

R 3 A AN ) M B R ) 8 A 2 A5 22 S O B
AR DX 30 2R I 70 B, b e HORE 5 B R nT fiEZ2 L HL o
A8 5], IF 58 53 75 JE AN [A] 3t 31 BR 955 1) ORE AU 3R
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