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Abdgract

Hoplopleura pacifica is a dominant ecies of ectoparadgtic sucking lice on the body suface of a

comnon rat Pecies, Rattus flavipectus in Yunan province of China. To illudrate the atia digribution pattern of
H. padfica among the individuas of R. flavipectus, wao’ s linear regresson method and a dgnificance teg o
random deviation for the method were used, and a regresson equation was edablished in the light o Wweao’ s
method. The established equationis M~ =12.10+4.76M (r=0.75, P<0.01) where bothd andB are con-
sSderably higher than 0 and 1, the border valuesfor determining gatia pattern of populations. The cacuated F
vadueis F=6.07 ( P<0.05) inthe dgnificance tes of random deviation. The satid didribution patternof H.
pacifica among the individudsof R. flavipectus isdf aggregated didribution. The result suggeds that the individ-
udsd H. padfica have a tendency to congregate together and form different individua groups ingead of evenly

di gtributing on the body suface of every ra hog.
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1 INTRODUCTION

Hoplopleura pacifica Bving 1924 is a dominant
gecies of sucking lice on a comnon rat, Rattus
flavipectus (Milne- Edwards 1871) in Yunnan prov-
ince of China. Sucking lice are the permanent ecto
paradtes on the body suface of mammd's (epecia-
ly rodents) , which belong to order Aroplura in the
fidd of insects. Sucking lice are generdly regarded
as a category of medicd insects and for exanple,
Pediculus humanus (human louse) can be the
trangmitting vector of epidemic typhus, epidemic
rlgpang fever and trench fever, etc. mammas
(egecidly rodents) have been found to have suck-
ing lice on their body surface. Different mammals
usudly have different louse gecies on ther body

aroplura, Hoplopleuridae , Hoplopleura pacifica , sucking louse, goatid digribution

surface. Though the medica dgnificance of the par-
agtic sucking lice on rodents remains to be further
proved , some researches inply that the sucking lice
on rodents may play an important role in preserving
the pathogens of ome zo0moses such as murine ty-
phus (endemic typhus) , rabhit fever (tularemia)
and even plague, etc. (Chin and Li 1991, Chin
1999, Toshinori e al. 2002) .

Eoologca research is a very important issue
for insects including ectoparagtic insects such as
fleas and lice. With the development of ecology ,
me ecologca techniques and methods have been
introduced in the fiedld of medical entormlogy with
nore and nore reports on the atid patterns o
medical arthropods appearing (Qo e al. 1996,
Kitron e al. 1989, Kitron & a. 1992, Kuro
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1991) .

Researches on the gatid pattern of popula
tions are to determine the digributing syles of cer-
tain populations arong the sanpling units. There
are lotsdf methods to determine the atia digribu
tion pattern of arthropods (Quo et al. 1996) . This
paper isan atempt to use Iwao’ smethod and a Sg-
nificance ted of random deviation to andyze the
gatiad didribution pattern of H. pacifica on its
dominant rat hogs, R. flavipectus, which is actu
dly the gatia didribution anong different individ
udsaf the hog. Iwao’ s method is of a linear re-
gresson equation between mean (M) and Lloyd' s
mean crowding (M ") , M~ =a +BM , which has
been comnonly used in ecology for illudrating a
tiad didribution patterns o various populations.
Through the values of o and B in the equation and
the dgnificance tes of random deviation based on
weo’ s method , gatia digribution patterns of pop-
ulations can be precisdly identified as randomor ag
gregated digributions (lwao 1968, Hong 1989) .
Qu once uxed Iwao’ s method and the sgnificance
ted of deviaion to gudy the atid pattern of ome
gecies of gamasd mites and fleas and got a
stified result (Quo 1997, Go e al. 2000).

2 MATERIALS AND METHODS

2.1 Sratified invesigation

Hoplopleura pacfica and its dominant rat
hog, R. flavipectus, were captured or oollected
from nine courties in Yunnan Province of China
from 2001 to 2002. The nine invedigated counties
are Xianggdila (Zhongdian) , Gongshan, Jiamr
chuan, Lijiang, Dai , Yuanjiang, Puer , Smeo and
Menghai . According to the gratified sanpling methr
od, thefidd invedigation for collecting the lice and
ratswas done in eight ” sapling units’ repective-
ly. Each sampling unit is a combination of a certain
regon and habitat. The dratified regons are flat-
land regon and mountainous regon. The flatland
and nountainous regions were further divided into
four dratified habitats, indoor habitat , outdoor
habitat near dwelling (garden , plomMand , bush area
and ome other habitat near the houses, ec.) ,

outdoor cultivated habitat far from dwelling and for-
ed habitat. The combination of two regions (flat-
land and mountainous regions) and four habitats
forms eight“ sampling units” , namely Al, A2,
A3, A4, Bl, B2, B3 and B4 (Se Table 1 in
“ Reaults’) .

2.2 Cdlection and identification

The individuals of the rat hog, R. flavipec
tus , were randomly captured dive with nmouse traps
while the individua s of the sucking lice (H. padi-
fica) on the body suface of each rat hogt were al
oollected and preserved in 70 % of ethamol in the
invedigated fidd. Individua lice were dehydrated
in30%, 50 %, 70 %, 90 % and 100 % o etharol
a firg and then made trangarent in the mixed o
[ution of pure ethanol and xylene (Xylol) . After the
dehydration and trangparent process, the lice eci-
mens were nmounted on dides by usng abienic bal-
sam separatdly. Each individua louse goecimen was
findly identified under a microsoope. Each rat hogt
was mainly identified in the invedigated filed ac
cording to its body sze, shgpe and color , and the
measured figures such as body length, ear length,
the length of hind feet and o forth (Chin and Li
1991, Chin 1999; Qo e a. 2000) .

2.3 Measurement o spatial pattern
Each individud of rat hot, R. flavipectus,
was conddered as a“ sarpling point” in every
“ sarpling unit” . After the numbers of louse indi-
vidua son every rat hog individua had been count-
ed, the arithmetic mean (M;) and Lloyd’ s mean
crowding (M;") in every* sarpling unit” were
then caculated and Iwao’ s regresson equation was
findly edablished based on eight sanpling units ac
oording to the following formulae (Guo 1997; Qo

e al. 2000, lweo 1968, Kuro 1991) :

M; :ﬁjZMij,

) o2
w = s8]0
M =d +BM,

(wao’ s linear regresdion)
where M;; gandsfor the numbersof louse indi-
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vidudson ra hog (R. flavipectus) individua j
(sampling point j) in sanpling unit i, N; the totd
number o rat hog individuds in sanpling unit i (
the total number of the sampling points in sampling
unit i) , M; and 0% the mean and variance of the
louse individuds in sarpling unit i, and M;" the
Lloyd mean’ s crowding in sanpling unit i.

2.4 Sgnificance tes o deviation

The followi ng formula was adopted to make the
dgnificance teg for botha andP in wao’ s linear
regresson equation (Quo 1997, Go « al. 2000,
Hong 1989) :

%[N-ahm(ﬁ- 1) .NZMi+(B' 1)2|NZM?:|

F= 5
ﬁiZ(Mi* -a - Bwmy)?

where N gands for the totd numbers of sanpling

units used to edablish lwao’ s linear regresson and
Mi, M; ,0 andPB the same asin the former for-
muae. Whena =0, =1 (F< Fgn.-2 , P>
0.05) , the paid pattern is conddered to be a
random di gri bution while the oppodte dtuation ( F
> Fe.n-2 ,P<0.05) to be an aggregated di gri-
bution.

3 RESWTS

3.1 Cadllection o lice and rat hogs

The individuals of the rat hos, R. flavipec
tus, were randomly captured dive with nouse
trgps. In ome sanpling units, it was very difficult
to capture the rat hod dive. Therefore the collected
numbersof R. flavipectus (hog) and H. padifica
(louse) are quite different in eight sanpling units
(Table 1) .

Table 1 Numbersd oollected louse ( Hoplopleura padfica) and rat hog ( Rattus flavipectus) in different sanpling units.

Sanpling units Numbersof ra&  Numbers of louse
_ hogt individud's individua s
Qodes of sanpling Gorregponding Gorregponding ( Rattus ( Hoplopleura

units regons habitats fl avi FMUS) pacifica)
Al Hatland regon Indoor habitat 6 0
A2 Hatland regon Outdoor habitet near dweling 89 531

Outdoor cultivated habitat f
A3 Aatland region rocutiv a 225 405

from welling
A4 Hatland regon Fores habitat 2 0
Bl Mountai nous region Incoor habitat 70
B2 Mountai nous region Outdoor hahitat near dwelling 13 136

. . Outdoor cultiveted habitat far

B3 Mountai nous region . 77 169

from weling
B4 Mountai nous regon Fored habitat 36 84

Tota o dl the sanpling units 451 1395

3.2 Result o spatial pattern measurement

The arithmetic mean (M) , variance (02) and
Lloyd s mean crowding (M ") o H. padfica in
each sanpling unit are caculated and summarized
asin Table 2. Inthe light of M; and M;" in Table
2, a linear regresson equation based on lweao’ s
method, M~ =12.10 +4.76M (r=0.75, P<
0.01) , isegablished. In the egdablished linear re-

gresson equation, botha andPB @ =12.10;B =
4.76) are beyond their border vaues, 0 and 1,
with F> Foe and P<0.05 (F=6.07; F( g
=5.14; N- 2=8- 2=6) inthe dgnificance test
o random deviation. The atid digribution pattern
o H. padfica (sucking louse) on its dominant rat
hog , R. flavipectus, is therdore determined to be
of an aggregated di gribution.
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Table2 Sme cdcuated parameters in the establi shment

o wao’ slinear regresson equation and the sgnificance teg

o random deviation
Qodes of

. ) . (M -a
sampling M (o M;i )
units “Bm)
Al 0 0 0 146. 43
A2 5.95 142. 85 28.91 132.75
A3 1.80 20. 36 12.11 73.30
A4 0 0 0 146. 43
Bl 23.33 1633.33 92.33 952.14
B2 10.46 1355.94 139.07 59%4. 25
B3 2.19 24.84 12.51  100. 37
B4 2.33 69. 66 31.19 63. 92

Anrotation: The egablishment of Iweo’ s linear regresson
equation and the dgnificance tes of random deviation: 1)
the linear regresson equation: M~ =12.10 + 4.76M (r
=0.75, P<0.01) ; 2) the resut of the dgnificance tes
o random devidion: Fp ¢ > F> F2,6 , P<0.05 (F
=6.07; Fpg =5.14; Fpg =10.92).

4 DISCUSSION AND CONCL USION

lwao’ s linear regresson (M~ =0 +BM) has
long been used to andyze the Patia patternsof var
rious populations in the eclogca practice. Ac
cording to the orignd ddinitiond wao’ smethod,
the gatid pattern of a certain population could be
directly determined through the valuesof a andf3 .
Whena >0 , > 1, the atid pattern of the pop-
ulation would be determined as an aggregated di stri-
bution and whena =0, =1, a random digribu
tion. Inthisway of determination, o =0 andf} =1
isto be consdered as a border parameter for differ-
entiating a random digribution from an aggregated
one. Thisis very snple and easy to be adopted in
ecological gpplications, but not dways the case.
The fact isthat the posshility of exact O or 1 isvery
low and there is some deviation in the practicd use
(Hong 1989, Qo 1997, Qo 2000) . The dgnifi-
cance ted of random deviation used in this pgper
has been regarded as a better way to 0lve the alove
problem, which is firgly deduced by Hong (Hong
1989) .

Hoplpleura pacifica is a comnon ecies o

sucking louse in Yunnan, Chinaand R. flavipectus
isits dominant rat hog. This pgper describes how
the louse individuds ( H. padfica) digribute
anong different individuds of its rat hods. The
gatid patern of H. pacifica in this sudy is actu-
aly the digribution pattern of the louse individua s
anong the different individualsd rat host , R. fla-
Vi pectus.

The result concludes that the gatid pattern of
H. pacfica anmong the different individuas of its
dominant rat hog isof aggregated digribution. This
suggeds that every individua within the population
o H. pacifica does not exig independently. The
exigence of one individua louse would have nore
or less irfluence on the didribution of the othersin
the same population. Asaresult , the louse individ
udsin the same population would have a tendency
to form various aggregated groups. The aggregated
di gribution pattern reved sthat the louse individud s
do not evenly didribute anong the hog individuds
but gather as different sze of groups on the body
suface of ome rat individuds.

Acknowledgment The authors thank al the Cenr
tersof Disease Gontrol (CDC) in the fidd invedi-
gated counties. The project is imbursed by Natural
Science Foundation of China (No. : 30060078) and
Stience Foundation of Education Department of
Yunnan Province (Project No. :02zy132) .

Ref erences

Chin ,T. H. andLi, K.C. 1991 The Aroplura and
Sphongptera of Quiziou. Qiyang, China: Qizhou
Sience and Techrology Publishing House, pp. 154-
388.

Chin, D. X. 1999 Taxoromy and fauna of sucking lice
(Aroplura) in China. Beijing, China: Stience Press,
pp. 1-132.

Qo, X. G ,B. H. Ye, Y. M. Qu,and Y. M. Chen
1996 Prdiminary andyds on populaion did pat-
tern of ten geciesof gamasd mites on five gecies of
rodents.  Journal d Dali Medical Colege 5(4) 47
(in Chinese with Engish abgract) .

Qo, X. G 1997 Soaid patern andyds o Ladaps
echininus and Ladaps nuttalli usng wao’ s method
and a dgnificance tes of random deviation (Acari :



Qo X. G e a. :Satid didribution of sucking louse on ra hogt

269

Lael apidae) .
89-93.
Qo, X.G. , ,ZD. &®ng, T.J. Qan, X. G Feng, X.
D. Duan, W. Li, and X. K. Zhang 2000 did
pattern andyds of  Xenopsylla cheopis ( Sphonagptera:
Pulicidae) on its dominant rat host , Rattus flavipectus
in thefoci of human plague in Yunnan, China.  En

tomologica Sinica  7(1) : 47-52.

Hong, W. 1989 dgnificance teg of deviationsfroma ,
B vduesin wao’ s M -M nodd for determining the
gatid didribution of insects.  Acta Phytophylacica
Sinica 16(2) : 107-112(in Chinese with Engish ab-
dract) .

weo, S. 1968 A new regresson method for andysng
the aggregation pattern of anima populaions. Re-
search d Population Ecdogy 10(1) : 1-20.

Kitron, U. D. , D. W. Webb, and R.J. Novak 1989

Systematic and Applied Acardogy 2

2)

1)
2)
3)

M =12.10+4.76M (r=0.75, P<0.01)
0 1 a B

( :30060078)

Oviposdtion behavior of Aedes triseriatus (Diptera: Cu-

licidee) : prevaence, intendty and aggregation of eggs

in ovipodtion trgps.  Journal o Medical Entomol ogy
26(5) : 462-467.

Kitron, U. , C. J. Jones, andJ. K. Boussman, 1992
Soatiad andyss of the didribution of Ixodes damimni
(Acari : Ixodidee) on white-tailed deer in Ode Goun-
ty, Wlimis.  Journal o Medical Entomology 29
(2) : 259-266.

Kuo, E. 1991 Sanpling and andyssdf insect popula-
tions. Annual Reviev d Entomoogy 36: 285 304.

Toshimori , S., K. Mutswo, and A. Noriaki 2002 De
tection of Bartondla quintana from body lice (Anoplu-
ra: Pediculidae) irfeding homdess people in Tokyo
by nolecular technique. J. Medical Entomadogy
39(3) : 427-429.

1) 1) 1)
2) 1
, 671000;
671000;
, 515031
) weo
weo )
, o B (@=12.10B =4.76)

,F=6.07 (P<0.05) ,

( :022y132)



