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Genetic diversity and geographical range expansion in
Hunan populations of Lissorhoptrus oryzophilus

HE Hualiang', HU Yan!, YE Bo?, ZHANG Longjie®, LEI Zhendong*, DING Wenbing', LI Youzhi'"

(1. College of Plant Protection, Hunan Agricultural University, Changsha, Hunan 410128, China; 2. Agricultural Bureau
of Anxiang County, Anxiang, Hunan 415600, China; 3. Agricultural Bureau of Huaihua City, Huaihua, Hunan 418000,
China; 4. Hunan Station of Plant Protection and Quarantine, Changsha, Hunan 410005, China)

Abstract: To understand the geographical range expansion of Lissorhoptrus oryzophilus (L. oryzophilus), a rice weevil,
in Hunan province, inter—simple sequence repeat (ISSR) molecular markers, mitochondrial CO gene and ITS2 sequence
were examined to investigate the genetic diversity and expansion model of 17 geographic populations. The results
showed that mitochondrial CO gene and ITS2 sequence were both conservative in different individuals, which was
inapropriate for effective polymophism analysis. However, the percentage of polymorphic bands of ISSR of populations
reaches to 93.24%. After further analyzing, we found that Nei’s gene diversity index (H) was 0.363 0, and the coefficient
of genetic differentiation (Gst) among populations was 0.414 3. There was no significant correlation between genetic
distance and geographical distance. The morphological differentiation of L. oryzophilus is not in conformity with the
geographical isolation mode in Hunan province, indicating the rapid spread of rice water weevil in Hunan province was

mainly related to artificial transport and less related to natural factors.
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C
I (Cytochrome C oxidize CO ) 17
©l ISSR 13 .
1 MR5RE
50.59% 1.1 #H
7
’ 2016—2017
RAPD 17
7
4
226 (D
2 20 °C
1 (8]
F1 HHABKRBAHEAES
Tablel Sampleinformation of the collected Lissorhoptrus oryzophilus
/ /
1 TS 39°16'N 118°25'E 12 12 XX 29°00'N  109°50'E 11
2 XN 29°50'N 114°19'E 6 13 HSX 27°14'N 112°51'E 8
3 XF 27°00'N 106°43'E 12 14 QD 26°59'N 112°00"'E 7
4 GD 23°46'N 113°46'E 10 15 LH 27°11'N 110°58'E 4
5 LL 27°32'N 113°15'E 12 16 CS 28°28'N 113°20'E 12
6 DK 27°20'N 110°35'E 12 17 HSQ 28°35'N 112°17'E 12
7 WC  28°24'N 112°55'E 12 18 LY 28°00'N 113°19'E 12
8 LX 29°13'N 113°25'E 12 19 77 27°29'N 113°08'E 12
9 SD 27°18'N 110°38'E 12 20 XS 27°18'N 111°30'E 12
10 NX 28°21'N 112°36'E 12 21 SY 26°59'N 111°16'E 12
11 SF  27°22'N 112°05'E 12
94 °C 3min 94 C 15s 46 °C
1.2 753
73 155 72°C 30s 30 72°C 5 min
1.2.1 A37KZ F DNA 23 28S
rRNA 5.8S rRNA
DNA (B518251 ITS2-F GCGTCAACTTGTGAACTG ITS2-R
( ) ) DNA CCCTCTAATGGGCTGTG PCR 94 C
. A 3min 94 C 15s 50 °C 15s 72°C
1.2.2 #4755 5] ik it & PCR 947
30s 30 72 °C 5min ISSR
NCBI CO
(UBCBL) 9
GenBank AY861436.1
(GenBan ) (UBCprimer set #9)
CO —-F CAACATTTATTTTGATTTTTT CO R
CAAC G GG PCR 94 C 3 min
TCCAATGCACATATCTGCCATATTA PCR .
94 °C 30s ISSR 15s
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72°C  60s 30 72°C 5min 2 HBR5GH
C ) 2.1 HEERIKRE CO/EREM ITS2 BHIEA
1.3 #iRGt (ES2E0l)
[9] co ITS2 21 DNA
Chromas 226 DNA
ClustalX Co ITS2
DnaSP PCR DnaSP
CcO ITS2
[10-11] ISSR
ITS2 GenBank
g MH156213
«” 1> 2.2 HFEAETIKKRE ISSR-PCR I 7S 51
POPGENE (Na) 20 ISSR 9
(Ne) Nei’s H)
Shanoon 0 ISSR-PCR ( 2 9
H (Ht) 4
(Hs) (Gst) 200~2 000 bp 69
(Nm) 93.24%
NTSYS ISSR PO1 P02 PO7
P08 P09 100% P05
75%
2 ISSREIMIMIFFIR ZAS MR
Table2 Sequencesof I SSR primersand the polymophic bands
(5'=3" /'C 1%
POl AC ACACACACACACAC TC 53 8 8 100
P02 AC ACACACACACACAC YG 54 6 6 100
P03 AG AGAGAGAGAGAGAG GC 54 8 7 88
P04 AG AGAGAGAGAGAGAG CC 54 7 6 86
P05 AG AGAGAGAGAGAGAG C 52 8 6 75
P06 AG AGAGAGAGAGAGAG YC 54 9 8 89
P07 AG AGAGAGAGAGAGAG YA 53 9 9 100
P08 GA GAGAGAGAGAGAGA YC 54 8 8 100
P09 AC ACACACACACACAC YT 53 11 11 100
4730% H I
( 3 (Na) 1.9324 0.1687 0.2512 17 (SF)
(Ne) 1.6396  Shannon’s 79.73% H
(Hh 0.5320 93.24% I 03191 04649
Nei’s (H) 03630 27.03% H I

(0.2129) 4 0.1140 0.1610
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Table3 Geneticdiversity for different geopraphical populations and for total samples of Lissorhoptrus oryzophilus
(Na) Nei’s Shannon
(Ne) (H) 0 /%
TS 1.473 0+£0.502 7 1.293 0+£0.378 8 0.168 7+£0.202 4 0.251 2+0.289 4 35 47.30
XN 1.378 4+0.488 3 1.274 9+£0.395 8 0.152 0+£0.209 2 0.221 0+£0.297 4 28 37.84
XF 1.378 4+0.488 3 1.237 1£0.369 7 0.133 9+£0.197 3 0.198 1+£0.281 2 28 37.84
GD 1.364 9+0.484 7 1.231 0+£0.357 2 0.1323+0.194 8 0.195 8+0.279 5 27 36.49
LL 1.743 2+0.439 8 1.536 2+0.383 4 0.301 0+£0.197 9 0.438 3+0.277 9 55 74.32
DK 1.702 7+0.460 2 1.553 8+0.409 1 0.302 1£0.211 3 0.433 9+£0.296 5 52 70.27
wC 1.770 3+0.423 5 1.578 2+0.379 5 0.3199+0.197 6 0.462 1£0.276 4 57 77.03
LX 1.418 9+£0.496 7 1.286 9+£0.399 6 0.159 0+£0.210 2 0.232 54£0.297 8 31 41.89
SD 1.513 5+£0.503 2 1.346 5+0.396 3 0.196 2+0.212 3 0.288 1+0.302 3 38 51.35
NX 1.743 2+0.439 8 1.505 8+0.386 9 0.285 8+0.200 2 0.419 0+£0.279 5 55 74.32
SF 1.797 3+£0.404 8 1.568 7£0.370 4 0.319 1+£0.189 3 0.464 9+0.263 1 59 79.73
XX 1.473 0+£0.502 7 1.280 4+0.360 8 0.164 5£0.198 0 0.246 2+0.285 1 35 47.30
HSX 1.662 2+0.476 2 1.526 1£0.414 3 0.287 4+0.216 0 0.412 5+0.304 7 49 66.22
QD 1.297 3+£0.460 2 1.221 7£0.365 4 0.123 4+0.197 6 0.178 8+0.282 8 22 29.73
LH 1.473 0+£0.502 7 1.305 3+0.386 1 0.175 4+0.203 5 0.260 5+0.291 6 35 47.30
CS 1.756 8+0.432 0 1.576 1£0.393 0 0.316 8+0.200 7 0.457 2+0.280 1 56 75.68
HSQ 1.756 8+0.432 0 1.529 6+0.380 1 0.298 7+£0.196 3 0.436 7£0.274 4 56 75.68
LY 1.513 5+0.503 2 1.355 5+0.404 8 0.198 8+£0.216 6 0.290 1+0.307 2 38 51.35
77 1.473 0+£0.502 7 1.297 6+0.385 1 0.169 3+£0.206 5 0.250 6+0.293 9 35 47.30
XS 1.405 4+0.494 3 1.268 8+0.362 6 0.156 0+£0.200 0 0.230 4+0.289 5 30 40.54
SY 1.270 3£0.447 1 1.195 2+0.343 3 0.110 4+0.187 9 0.161 0+£0.270 7 20 27.03
1.5412 1.379 4 0.2129 0.3109 40 54.18
1.932 440.252 7 1.639 6+£0.311 3 0.363 0+£0.147 7 0.532 0+£0.194 9 69 93.24
4 (WC) NX CS
04143 (0.585 7) 1 (LY) 2
(Nm)  0.706 8 (TS) NTSYS
Google Maps
Nei’s Distance Calculator
NTSYS Mantel test ( 2
UPGMA 21
(1) 4 2 (r=0.030 9 P=0.617 1)
1 (NX) (CS)
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Fig.1 UPGMA clustering tree based on Nei's genetic identity among populations of Lissorhoptrus oryzophilus
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Fig.2 Correlation test between genetic distance and geogr aphical distance of Lissorhoptrus oryzophilus
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