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Survey of Ectoparasitic Fleas on Rattus flavipectus and Rattus norvegicus
from 34 Counties in Yunnan Province China
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2. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810008 China)

Abstract: Objective To provide scientific basis for plague control in Yunnan province China we investigated the flea
infestation on Rattus flavipectus and R. norvegicus. Methods The investigation was conducted between July 2012 and No-
vember 2013. Rats were live trapped from 34 counties in Yunnan. The compositions of rats and fleas the flea prevalence
and the average flea abundance were calculated; the counties were clustered according to the flea compositions. Results A
total of 842 rats (714 R. flavipectus and 128 R. norvegicus) were trapped and 3227 fleas were collected. Among of which
10 flea species were identified and Xenopsylla cheopis and Leptopsylla segnis were the dominant species. The overall flea
prevalence of R. flavipectus and R. norvegicus were 48.88% and 53.91% respectively; the average flea abundance of all
the rats was 3. 83 fleas per host; 16 counties had an average flea abundance over 1. The clustering analysis showed that 34
counties could be divided into 3 clades: clade A with X. cheopis as the dominant flea species; clade B with no dominant
species or with species other than X. cheopis and L. segnis; clade C with L. segnis as the dominant flea species. Conclu-
sion X. cheopis and L. segnis were the dominant flea species on rats in Yunnan and nearly half of the 34 counties had av—
erage flea abundance over 1 indicating a poor plague control situation in Yunnan. The flea infestations on R. flavipectus and
R. norvegicus in Yunnan had a considerable zonality: the southern regions of the province were dominated by X. cheopis and
thus should be the key regions for plague monitor and control.

Key words: Yunnan province; Rattus flavipectus, Rattus norvegicus; Xenopsylla cheopis; Leptopsylla segnis; plague control

Yersinia pestis 3

:2014-0740 120140925 : (81260416 31101628)
(1958—) : E-mail: wuaiguo698 @ 163. com

Corresponding author E-mail: lingonghua@ nwipb. cas. cn

53



2015 34 1 Sichuan Journal of Zoology Vol. 34 No. 1 2015
2
( Perry & Fether— 2 o
ston 1997; 2010) - 20 80.90 ( Hierarchical Cluster Analysis)
. ( Chi-Squared Test) SPSS
o Xenopsylla cheopis
( Duplantier et al. 2005; Stenseth et al. 2008) . Leptopsylla segnis
. 1956
2
1982 2.1
1986 7 34 714 .
o 11 () 46 ( ) 128 ( 1o 3227 10
29 () o ( 2 )
2006 507 . \ Monopsllus anisus
99% Paradoxopsyllus custodis Ctenocephalides
58.5% 20 Selis~ Frontopsylla spadix- Pulex irri—
( 2008) . tans- Awiostivalius klossi bispini—
Jformis- Palaeopylla incurva Neopsylla
( 2009) . specialis o 2526
( 74.94%)
( Gage & Kosoy 2005) ; (23.99%) ; 701
o (167.90%)
Rattus flavipectus R. norvegicus (30.53%) . 1
2 2 o
o 714 349
2 48. 88% ;128 69
o 53.91% - 2
49. 64% ( 100%)
1 (83.33%) (77.27%)
1.1 ( 0%) . 2
2012 7 —2013 11 34 3.83 / (15.78) .
() o (15.17) (11.31) (0) .
(0)
10 min (0.15) () 3 o
o N 2.2
2 ; 3 ( Do
o 16 (A )
1.2 ; 10 (B )
Excel SPSS ; 8
20.0 o N (C ) o A
( / x 100%) . ( B
/ ) o C ( 2)s

54



34

1
Table 1 Numbers of rats and fleas
Number of rats Number of fleas
()
County
. Ratturs flavipectus Ratturs norvegicus Sum Xenopsylla cheopis Leptopsylla segnis Others Sum
Changning 19 0 19 5 35 0 40
Chengjiang 4 0 4 1 4 2 7
Dali 28 9 37 0 23 0 23
Fengqing 12 0 12 3 0 7 10
Fugong 56 0 56 7 296 9 312
Fumin 6 0 6 16 75 0 91
Jiangcheng 18 0 18 16 0 1 17
Jinping 20 0 20 0 0 0 0
Jingdong 14 0 14 19 3 0 22
Jinghong 74 0 74 1168 0 0 1168
Kunming 0 7 7 0 0 0 0
Lancang 13 0 13 14 0 0 14
Lianghe 31 0 31 26 19 0 45
Longling 16 0 16 102 2 0 104
Lushui 57 0 57 177 0 0 177
Luxi 3 6 9 2 44 0 46
Luoping 15 0 15 0 9 0 9
Maguan 15 33 48 77 456 10 543
Menghai 14 0 14 15 0 15
Mengla 11 0 11 0 6
Mile 19 1 20 3 0 0 3
Mojiang 6 21 27 60 0 1 61
Nanhua 11 2 13 0 48 0 48
Qiubei 18 23 41 31 33 0 64
Shipin 56 1 57 10 1 13
Shuangjiang 15 0 15 3 0 3
Tengchong 21 0 21 10 16 5 31
Tonghai 7 2 9 10 0 10
Ximeng 20 0 20 46 0 0 46
Yanshan 16 0 16 28 0 0 28
Yingjiang 28 0 28 31 17 2 50
Yuanjiang 22 23 45 115 0 0 115
Zhenkang 27 0 27 65 0 0 65
Zhenyuan 22 0 22 41 0 0 41
Sum 714 128 842 2107 1082 35 3227
2
Table 2 Flea composition on Ratturs flavipectus and Ratturs norvegicus 3
Flea species R. flavipectus R. norvegicus Sum
Xenopsylla cheopis 1893 214 2107 ( 2008:
Leptopsylla segnis 606 476 1082
Monopsllus anisus 4 10 14 2009) °
Paradoxopsyllus custodis 8 0 8
Ctenocephalides felis 7 0 7 34 ( )
Frontopsylla spadix 3 0 3
Pulex irritans 1 0 1
Aviostivalius klossi bispiniformis ! 0
Palaeopylla incurva 1 0 1 °
Neopsylla specialis 1 0 1
Unknown species 1 1 2
Total 2526 701 3227 20 .
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Table 3 List of the flea prevalence and the average flea abundance of Xenopsylla cheopis Leptopsylla segnis
and the total

() Flea prevalence/% Average flea abundance
County
X. cheopis L. segnis Total X. cheopis L. segnis Total
Changning 5.26 63.16 68. 42 0.26 1.84 2.11
Chengjiang 25.00 50. 00 75.00 0.25 1.00 1.75
Dali 0.00 24.32 24.32 0.00 0.62 0.62
Fengqing 16. 67 0.00 41.67 0.25 0. 00 0.83
Fugong 12.50 48.21 57.14 0.13 5.29 5.57
Fumin 33.33 66. 67 66. 67 2.67 12.50 15.17
Jiangcheng 27.78 0. 00 33.33 0.89 0. 00 0.94
Jinping 0.00 0.00 0.00 0.00 0.00 0.00
Jingdong 57. 14 14.29 57. 14 1.36 0.21 1.57
Jinghong 72.97 0.00 72.97 15.78 0.00 15.78
Kunming 0. 00 0.00 0.00 0.00 0.00 0.00
Lancang 76.92 0.00 76.92 1.08 0. 00 1.08
Lianghe 29.03 12.90 38.71 0.84 0.61 1. 45
Longling 100. 00 12.50 100. 00 6.38 0.13 6.50
Lushui 66. 67 0.00 66. 67 3.11 0.00 3.11
Luxi 11.11 22.22 33.33 0.22 4.89 5.11
Luoping 0. 00 13.33 13.33 0.00 0. 60 0. 60
Maguan 47.92 81.25 83.33 1. 60 9.50 11.31
Menghai 71.43 0. 00 71.43 1.07 0.00 1.07
Mengla 27.27 0.00 27.27 0.55 0.00 0.55
Mile 5.00 0.00 5.00 0.15 0.00 0.15
Mojiang 51.85 0.00 51.85 2.22 0.00 2.26
Nanhua 0.00 38.46 38. 46 0.00 3.69 3.69
Qiubei 41. 46 31.71 56. 10 0.76 0. 80 1.56
Shipin 3.51 1.75 5.26 0.18 0.04 0.23
Shuangjiang 13.33 0.00 13.33 0.20 0.00 0.20
Tengchong 9.52 14.29 28.57 0.48 0.76 1.48
Tonghai 44. 44 0. 00 44.44 1.11 0. 00 1.11
Ximeng 65. 00 0.00 65.00 2.30 0.00 2.30
Yanshan 75.00 0. 00 75. 00 1.75 0. 00 1.75
Yingjiang 42.86 21.43 46. 43 1. 11 0. 61 1.79
Yuanjiang 44. 44 0. 00 44. 44 2.56 0.00 2.56
Zhenkang 62.96 0. 00 62.96 2.41 0.00 2.41
Zhenyuan 77.27 0.00 77.27 1. 86 0.00 1.86
( Gage & Kosoy 2005) . o
(
1993) . o .
1
=1 .
( Dennis et al. 1999) . 16 o
() 1C 3)
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Fig. 1 Clustering analysis of the fleas on Ratturs flavipectus and Ratturs norvegicus
A B C
Clade A. Xenopsylla cheopis as the dominant flea species Clade B. no dominant species or with species other than Xenopsylla cheopis and Leptopsylla seg—
nis Clade C. Leptopsylla segnis as the dominant flea species.
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Fig. 2 Distribution of the 34 counties of this study
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