DOI
o 22

:10. 13215/ .cnki -jbyfketh . 2005. (2. 012

NEHS . 10003711 2005) 02-0022-05

Spatial D istr bution Pattern of Hoplopleura affinis
( Anoplura. Hoplopleuridae on ItsRatH ost
Apodanus chevrieri n Yunnan China

GUO Xan—guo QBN Ti— pun GUO Li— un WANG Jing
DONG Wen—ge ZHANG Li MA Zhirmn LIWei
( Laboratory of Vecbor & Pathogen Faaully of BasicMedicne DaliCollege
Dali Yunnan 671000, China)

Abstract Objective To determ ine the spatial patlem of Hoplopleura affinis anong the individuals of its dom mant rat host

Apodenus chevrieri and to illustrate how the ectoparasitic sucking louse individuals distrbute anong their rat host individuals

M ethods

pattem of Hoplopleura affinis anong the individuals of Apodenus chevrieri

Iwads linear regression method and a significance test of random deviation were used to analyze the spatial distribution
Results Hoplopleura affinis is a canmon sucking
louse species on the body surface of Apodenus chevrieri a canmon wild rat species in Yunan Province of China In the light of
Iwads method the equation forHoplopleura affinis isM~ =3 10 + 6. 69M ( r=0. 67, P<<0. 05). Both and B in the equation
(a= 310 B=6. 69) are higher than O and L the border values for detem ining spatial pattem of populations The F valies is
8 77 F>F, 0526 P=<<0. 05 i the significance test of randan- The spatial pattem of Hoplopleura affinis am ong the individuals
of its dom inant host( Apodemus chevrier) is of aggregated distribution Conclusions The result suggests that the individuals of
Hoplopleura affinis do not evenly distribute anong its rat host ndividuals but have a tendency to gather together and fom differ-

ent individual louse groups on the body surface of the rat host
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The research of the spatial distrbution pattem of
anmal populations is not a new issue W ith the develop-
ment of ecology same ecological techniques and methods
have been mtroduced in the study of spatial distribution
pattem with more and more reports appearing[ T T
sane free — living insects the spatial distribution pattem
means how a certain insect population distributes their in-
dividuals in different sanpling plots To ecloparmsites
however a“ sampling plot usually means an individual
of their hosts The spatial distribution of ectoparasites on
their hosts is actually the distrbution among the different
individuals of the hosts

Hoplopleura affinis( Bumeister 1839) is a canmon
species of sucking lice on a canmon wild mt Apodenus
chevrieri M ilhe — Edwards 1868 in Yunnan Province of
Chma Sucking lice ( a special group of msects) are the

pemanent ectoparasites on the body surface of mammals
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( especially rodents) » which belong to order Anoplura in
taxonany  Though the medical significance of the
parasitic sucking lice on rodents remains to be further
proved sane researches imply that the sucking lice on
rodents may play an important wle in preserving the
pathogens of same zoonoses such as murmne typhus( en-
rabbit fever ( tularemia) and even

dem ic typhus)
plague elo e

Researches of the spatial pattem of populations are
to detem ine the distrbuting styles of certain populations
among the sampling units This paper is an attempt to use
Iwadsmethod and a significance test of randan deviation
to analyze the spatial distribution pattem of Hoplopleura
affinis on its dammnant rat host Apodanus chevrieri
which is actually the spatial distrbution anong different

individuals of the host GUO XG once used wdsmethod
and the significance test of deviation to study the spatial
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pattems of sane gamasid mites and fleas and got a satis~
. 8
fied result” " .

1 MATERIALS AND M ETHODS
L1 Fiel hvestigaton; Nine counties in Yunnan
Province of China were chosen as the sites of field nvesti-
gation n the study and the field nvestigation was carried
out fram January 2001 1o Novenber 2002 The nine in-
vestigated counties are Xianggelils Gongshan  Jian-
chuan Lijiang Dali Yuanjiang Puer Simao and
Menghai The studied louse species Hoplopleura affinis
and its rat host Apodenus chevrieri were caplured or
collected fran the sites of the field investigation Each
site( county) iclided wo regions and four habitats The
two regions were flatland region and mountainous region
and the four habitats were ndoor habitat outdoor habitat
near dwelling ( gardenr plowland bush area and same
other habitat near the houses etc ), outdoor cultivated
habitat far fron dwelling and forest habitat Since there
was no Apodenus chevrieri captured or the sampling num -
bers of the rat host were not enough for the spatial caleu-
lation in same counties and habitats all the nvestigated
sites( mcluding nine counties o regions and four habi-
taty were finally recanbined as eight sampling units
the light of actual mvestigation data ( See* Table I” in
“Resulty ) -

12 Colecton and Hentificaton: The individuals of
the rat host Apodanus chevrieri were randam ly captured
alive with mouse — cage — traps ( 10an X 12an X 18am)
while the individuals of the sucking louse ( Hoplopleura
affiniy on the body surface of every rat hostwere all col-
lected and preserved in 707 of ethanol in the mvestiga~
ted field Individual lice were digested i 1006 of KOH
slightly at first and then gradually dehydrated i 30,
5000, 7006, 8006, 9000, 95% and 10006 of ethanol
The dehydrated louse specinens were made transparent in

the ml}xeﬂfsﬁﬂﬂﬁoﬁ%ldm’l and xylene ( Xylo) - Afier the

dehydration and transparent process the louse specinens
were mounted on slides by using abienic balsam separate~
ly Each individual louse specimen was finally identified
species under a m icroscope Each rat host was mamly i~
dentified at the mvestigated field accoding to its body
size shape and coloy and the measured figures such as
body lengih
forth > 07

ear length the length of hind feet and so

13 Cakuhtion of SpatalPattem; lwadsmethod ( a
canmonly used method i ecological practice) and a sig-
nificance test of randan deviation were used to analyze
the spatial distrbution pattem of Hoplopleura affinis on its
dan nant rat host Apodenus chevrieri The first step in
Iwadsmethod is o create a linear regression equation be-
ween mean( M) and Lloyd smean crowding( M ), M

=a+BM. Through the values of @ and B in the equation
and the significance test of randan deviation based on
Iwads method
can be precisely identified as randan or aggregated distri-

. 10, 17
bu t10n£ ! .

spatial distribution pattems of populations

Every individual of mat host ( Apodemus chevrieri)
was regarded as a sampling point in every sampling unit
( actually the recanbination of counties regions and
habitaty i the process of statistical calculation for the
measurement of louse spatial distrbution patem On the
basis of counting louse individuals on every rat host indi-
vidual( sampling poind , the aritmetic mean of louse n-
dividuals( M;) and the corresponding Lloyd s mean crow-
ding( M; ) in every sampling unit was then caleulated
Iwad s regression equation was finally established based on

all the sanpling units according to the following fomu-

8—1
laé " ',
N.

SIM,
— 1_1.

2
« O .
M=— M, =M L
1 1V1 1 1 Ml]

M =a +BM( Iwads linear regression)

W here M ;; stands for the louse individuals on rat host
( Apodemus chevrier) individual j( sanpling pont) i
sampling unit i N; the total nunber of mat host
individuals in sampling unit i( the total number of the
sanpling points in sampling unit i), M; and 6’ the mean
and variance of the louse ndividuals n sanpling unit i
and M, the Lloyd mean's crowding in sampling unit i
14 Sinificance Test of Deviation; The significance
fest of randan deviation for both & and B in ads linear
regression equation was carried out accodding to the fol-

low ng fomuld """,

—;[ No +2¢( B—1) ﬁlMHr( B—1y 2§1Mf]
- 1 * 2
N—_zg( M, o B

F

Where N stands for the total numbers of sampling u-
nits used to establish wao s linear regression and M;

M, . @ and B the same as i the fomer fomulae W hen
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F<Foooy 5 ( P=0.05), the spatial pattem is deter-
mined to be of a randan distribution while the opposite
sitmation ( F=Fo o525 5> P<<0. 05) 1o be of an aggre-
gated distribution

2 RESULTS
21 In the actual

field investigation no rat host ( Apodemus chevrier) or

Detem nation of Samplng Units;

not enough rat hosts( sampling numbers was captured in
sane counties and habitats And therefore all the nvesti-
gated sites( including nine counties two regions and four

habitaty were recanbined as eight sampling units tomeet

the needs of Iwad s linear regression and the significance
test of randan deviation in the spatial pattem calculation
( Table 1).

22 Collecton of Lice and the RatHosts: The indi-
viduals of the mat host Apodenus chevrieri were randam -
ly captured alive with mouse — cage — traps ( or mouse
traps) - The individuals of sucking louse( Hoplopleura af-
finig on the body surface of every rat host were all col-
lected The collected numbers of Apodenus chevrieri( rat
hos) » togetherwith the numbers of the louse( Hoplopleu~
ra affiniy on its body surface were listed in Table L

Table 1 Num bers of the louse( Hoplopleura affinis) and its rat host( Apodemus chevrier) in different sam pling units
K Sam pling units - - No of rat host No of louse

Codes cg[?;ﬁ:fz’nigfj c“i;[;(‘:gg“% Cogﬁ)sifgzgmg ( Apodemus chevrier)  ( Hoplopleura affinig
1 Dali M ountainous region (0] 57 72
2 Dali M ountainous region FH 118 262
3 X iangge lila M ountainous region FH 112 392
4 Gongshan M ountamnous region OC+FH 92 62
B Jianchuan Flatland region (0] 40 34
6 Jianchuan M ountamous region OH +0C+FH 79 141
7 Lijiang M ountainous region oC 40 57
8 Lijiang M ountainous region FH 66 314
Total 604 1334

*  Annotation, OC FH and OH stand for outdoor cultivated habitat far fron dwelling’, * Forest habitat and“ outdoor habitat near

dwelling’

23 ResultofSpatalPattem Cakuhton; The arith-
metic mean( M), variance ( 02) and Lloyd smean crow-
ding( M) of the studied louse Hoplopleura affinis in
every sampling unit were calculated and summarized at
first and then sane other parameters in the significance
test of random deviation are also calculated and listed out
( Table 2) -

In the light of he M and M in Table 2 a specific
Iwad s linear regression equation between M and M for
Hoplopleura affinis was established and the equation was
M~ =3 1046 69M ( r=0. 67, P<<0. 05). Both @ and
B in the equation ( @ =3 10, B =6 69) were higher
than O and 1 the border values for detem ining spatial
pattem of populations The F valie was 8 77 ( F >
Foogzo, P=0 05 i the significance test of randam
deviation ( Foogzg =2 14 Fooyzg =10 92 N—2=8—2=
6),

respectively No rats( Apodenus chevrier) were captured fron indoor habitat

Table 2 Som e calculated param eters in the establishm ent
of Iwads linear regression equation and the significance

test of random deviation for Hoplopleura affinis

Codes of M; Giz M (M 70‘7@1\/[)2
sampling units
1 . 26 8 77 7. 21 18 67

1

2.22 9232 428 617. 48
350 7814 24 82 2. 86
0. 67 4. 62 6. 53 111
0. 85 6. 44 7.42 1 87
178 8 97 5. 81 84. 61
143 1369 1003 6. 96
476 126.59  30. 36 20. 95

O N O Ul = W DN

*  Annofation; ( 1) Iwads linear regression equation; M’
=3 106 69M ( «=3 10; B=6.6% r=0 67 pP<<0 05).
(2) Significance test of randan deviation, F =8 77, ( F >
Fa o260 P<20. 05)
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The spatial pattem of Hoplopleura affinis anong the indi-
viduals of its dom inant host ( Apodemnus chevrier) was

then detem ned to be of an aggregated distribu tion

3 DISCUSSION

Spatial distribution pattem is to illustrate how a cer-
taim aninal population distrbutes their mdividuals i
every sanpling plot which is an mportant theoretical is-
sue i the field of ecology There are a lot of methods to
calculate and detem ine the spatial distribution patiem of
animal populations Iwad s linear regression ( M =at
BM) has long been used to analyze the spatial pattems of
various aninal populations i the ecological practice Ac-
cording to the original definition of lwao s method the
spatial pattem of a certain population could be directly
determ ined through the values of @ and B When a0, B
~1, the spatial pattem of the population would be deter-
mined as an aggregated distrbution and when a =0, B=
L, a mandam distrbution In this way of detem ination o
=0 and B=1 is to be considered as a border parameter
for differentiating a randan distribution fran an aggrega-
ted one This is very sinple and easy to be adopted in ec™
ological applications butnot always the case The fact is
that the possibility of exactO orl is very low and there is
The signifi-

cance test of randan deviation used in this paper has

C . 891
same deviation i the practical usé "

been regarded as a betterway to solve the above problem,
which is firstly deduced by HONG wt

Hoplopleura affinis is a canmon species of sucking
louse on the body surface of Apodanus chevrieri( a very
canmon wild rat in Yunnan Province of China) - This pa-
per describes how the louse individuals( Hoplopleura affi-
niy distrbute anong different individuals of its rat host
The spatial patiem of Hoplopleura affinis in this study is
actually the distribution pattem of the louse ndividuals a-
mong the different ind viduals of rat host Apodenus chev-
rieri

The result concludes that the spatial pattem of
Hoplopleura affinis anong the different mdividuals of its
dam mant rat host is of aggregated distribution This sug~
gests that every individual within the population of Hoplo~
pleura affinis does not exist ndependently The existence
of one individual louse would have more or less influences
on the distribution of the others in the same population

As a resuli, the louse individuals in the same population

would have a tendency to fom various aggregated groups

The aggregated distribution pattem reveals that the louse
individuals do not evenly distribute among the host indi-
viduals but gather as different sizes of groups on the body

surface of same mat individuals

X
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