T4 Journal of Plant Protection, 2021, 48(2): 449-457 DOI: 10.13802/j.cnki.zwbhxb.2021.2020046

':F'.usllﬁiﬂl RIEMBXRRMEEE SN
HiFETWHHE

DEE EAK F FOBSAT BEE
T KK

(1. PR REBARY BRI, AP0 HUE A5 5 e, dEat 1001935

2. T RALN R E A PR AP RS, R IR TR R SR, T M 510640)

3

3

AL
py=y

z

FEE . AR &4 K R Rattus norvegicus Y32 Fr B 69 35 A% L M R LS5 5 T ACHF &, KRBT VA T &G
LA R R AR L BA A LRI B RETHBRERA LN LA Z, 46K E AR
H A48 K KA BE4 D-loop A3 41X 2 ANE K R I AP B8] D-loop /47 69 3 4% 5 AL LA A it
4&%\ %, E B AT 2008—2015 5748 7 Rt i Fh B Fevds /R IE FYBE D-loop 43 AL 04 55 IR A T AL
o BREW, BRI TAB A, RIEF LA DA RE G RAEE LA 1 ARER R 2N
%‘- LR 0 R AR AR T AR R A 1T AR A AR s RIEA AR B, BRI
LAY BE D-loop X 6947 FBR % 44 0.005, F 27 K FA5 5, 45 A % K44 0.695, 8 K Rob RiE
FF #f D-loop X #9473 B2 % S ML AP AR ek 5, 4 0.008, A S A K FAn b, BAEA A MBS
0.793, B R R ITARBEFeel RIEFBEAZ L RO T I, BRI, wmﬁﬁﬁﬂj&/\
Mo 32 A4 B4 D-loop A7) Z 10 & A T WA R 691545 AL, o P T AR B fevh RIEAPBEZ A 09 o ALAR B
K&, RS ERRF, A 0245, BF KL T A B Fovd RIEFFBL G A4S A K B Fo £ 243 B IR R AR
B A Rk, A £ )R B TR TR RN 69 K Z4E R A R R E B 5 SRR R LA B
FHHAE,
KR BEA; D-loop X ; AR 85 A I 34E S AR

Characterization of population structure and its annual variation in Norway rat
Rattus norvegicus in Zhanjiang and Harbin cities in China

Chen Yan' Ma Xiaohui' Wang Dawei' Li Ning' Yao Dandan’ Feng Zhiyong’
Liu Xiaohui” Song Ying"
(1. State Key Laboratory for Biology of Plant Diseases and Insect Pest, Institute of Plant Protection, Chinese Academy
of Agricultural Sciences, Beijing 100193, China; 2. Guangdong Provincial Key Laboratory of High Technology
for Plant Protection, Plant Protection Research Institute, Guangdong Academy of Agricultural Sciences,

Guangzhou 510640, Guangdong Province, China)

Abstract: In order to understand the population genetic structure of the Norway rat Rattus norvegicus
and its annual variation in China, the D-loop sequences of the rats from Zhanjiang and Harbin cities
were sequenced. Combined with the other D-loop sequences of rats from China and other countries, the
genetic diversity and phylogenetic network between Zhanjiang and Harbin populations, particularly the

annual variation of D-loop haplotypes and their frequencies from 2008 to 2015 were analyzed. The re-
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sults showed that there were 32 different haplotypes in Zhanjiang and Harbin populations, of which 11

were shared between the two populations, four and 17 were unique in Zhanjiang and Harbin popula-

tions, respectively. The D-loop nucleotide diversity in Zhanjiang population was 0.005 with 27 variable

sites, and the haplotype diversity was 0.695; the D-loop nucleotide diversity in Harbin population was

0.008 with 35 variable sites, which was slightly higher than that of Zhanjiang population with a haplo-

type diversity of 0.793. No signal of demographic expansion was detected in Zhanjiang and Harbin pop-

ulations. The population genetic differentiation (F,) was significant among rat populations in Zhanjiang

City, Harbin City and Hubei Province, and the highest F, (0.245) was found between the former two

populations. Analysis of the annual populations in both areas suggested significantly fluctuated D-loop

haplotype numbers and frequencies among them, indicating population bottleneck or replacement occur-

ring in both populations owing to the extensive use of rodenticides or other rodent control activities.
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Fig. 1 Mismatch distribution pattern of mitochondrial D-loop sequences in Norway rat in Zhanjiang (A) and Harbin (B) populations
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Fig. 2 Haplotype network constructed based on 32 different mitochondrial D-loop haplotypes

in the Norway rat from Zhanjiang and Harbin cities
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Fig. 3 Construction of phylogenetic network diagram by using neighbor-net network based on

different mitochondrial D-loop haplotypes of the Norway rat

—~— YT FEE Zhanjiang population
-o- M JRIEFNEE Harbin population

BfERIHE
No. of haplotypes
SN SR NN R SN SR NIICN

20I08 20.09 20I10 2OI11 20I12 20I13 20I14 20I15
F4 Year
4 2008—2015 S5 RE LB MG /R FRE
D-loop £ BV B i R EAL
Fig. 4 Annual fluctuations of D-loop haplotype numbers
of Norway rat in Zhanjiang and Harbin populations
from 2008 to 2015
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Fig. 5 Annual fluctuations of main D-loop haplotype frequencies of Norway rat populations in the
Zhanjiang (A) and Harbin (B) cities from 2008 to 2015
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