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ABSTRACT 

Twelve morphometric characters of the goat biting louse" 

E·· cap[ae havel been described by the statisticS' of location 

and dispersion. The departure from normality haG <'\lso been 

tested by skewness and kurtosis. Certi"lln characters .exlllbi ted id-

entical values for three measures of central tendency. The 

dlmensions of pro thorax length" pterothorax length and genitalia/ 

tEl.rrn.1nalia length exhibited ~lgher values of c':)efficient of 

variation. On the other hand" dimensions of head have been found 

most useful for statistical measurement of biting louse. The 

pzesent studies furnishes infonnation on biometrical analysis 

of measurements in case of a mammalian Ischnocera. 

Key words a Biometry" Bovicola caprae. goat biting louse" 

Phthiraptera. 

1. IN1'RODUCl'ION, 

The knowledge on variations within a species is valuable 

not only for taxonomist but anyone dealing with its biology. 

The evolutionist in particular as also the ecologist ~n~ 

population biologist are interested in nature and extent ~£ 

vpriation within ~,d between populations of species. ~ven in 
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early taxonomic descriptions of MallOphaga body measurements 

have been recorded by the workers. Certain workers have U~ed 
the quantitative characters of biting lice to establish rela­

tionship among and within certain taxa or populations (Eichler, 

1970l Eveleigh & Amano. 1977, Klockenhoff ~ .a! •• 1979). flo>lever. 

1n majority of biting lice taxonomy, the data are u!ually 

tabulated and at the most arithmetIc means estimated. According 

to SI)kal (1965), .;'\ tYPical species description should include 

a st'3ndard error c,f means, range, standard deviation and 

c
o

ef:Elcient of vax'lations for each measured character, 1n addition .. 

The li'tat1stlcal tl'eatment of m':lrpholoqlcal data h,<\B been recommended 

by authors like SOkal & Rohlf (969) and Mayr (1969). 

Certain workers have paid attention to blome trical stUdies 

on few avian Phthiraptera. Variation coefficients of some rneasure­

ment~i of Degeeriella <'tguelarum h a ve been stUdied by Tjonneland 

(195!i); f1artln-r1ateo (1984 ) on three phthirapteran speCies 

infc!'tinq PiCU9 Viridis: variability of the t'joJO species of 

Colull'Ibieola has been recorded by Lone (1985) I this author 

(Lone, 1990) analysed 
f~ur Phthirapteran s pecies of poultry. 

The impact of variation on morphometry of lice have also been 

discussed (Lone &: Haslej, 1986). ROc(>ntly, Lone..!U Al. (1992) 

compared the morphometric variability of mallophagnn population 

(5 species) from Polish and Indian poultry bird!'. Ho,,'ever, a 

look on literature reveals that stUdies On morphometric Varia­

bility of mammalian I~chnocere have ~scar~d t he ~ttention of 

workers. Recently, R~wat (1992) made prelimini'try attempt to 
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perform blometrical analysis of goat and sheep biting louse 

using 9 common characters. The present study Is further 

extension of biometrical analysis of 12 characters of~. cepr~e, 

taking certain additIonal parameters like skewness and kurtosis. 

2. MATERIAL AND H!':THOns • 

Specimens used 1n the present study were randomly selected 

from coll~ctlons obtained 1n and around Rlehike5h. 30 adult 

mall~s and female!;1 each of goa.t biting louf'le. Bovicola caprae 

wert! used during present investigations. After 12 hours treatment 

1n jlO~; KOH and SUbsequent. treatment ·.,1th 5% "'c::'etic Acid (after 

w.:lshlng)" the lice were dehydrated and m':lunted by routine method. 

On each individual, twelve somatic characters: head length (HL), 

head width (Hn), antenna length (A~L), prothorax length (PL), 

prothorax width (?"T), pterothorax length (PTL), pterothorax '.'lidth 

(PTH), abd~mcn length (AL), abdomen width (Ai-i), genitalial length 

(OL). genitalial width (Ol<)/terminalia length (l'RL). terrninal1a 

widtn (TRW), and total length (TL), were measured using occular 

micrometer. All measurements were given ;~ millimeters. Certain 

common statistics of location and dispersion like arithmetic 

mean (Y), median (M), mode (m), standard deviation (s), standard 

error (SX), range (min. -max.) and coefficient of vari~tion (V%) 

were computed. !he departure from normality h ave been expressed 

by the value of ske~ess (gl) and kurtosis (g2). 
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3. RESULTs 

Certain characters (PL, PW .. PTw,. AI'l. GW,. and ANL 1n ca~e 

of male~. caprae. HL,. PL and PTL incase of female]. caprae ) 

exhibIted measures of central tendency (Y.M.m) at the same point 

which i. required for the normal distribution. In few 

In9~ances for example abdominal width In Case of male~. caprag. 

prothorax width, abdominal width and total width of female 

~ •. '.n.E.[~ ,. the mean and median of (Ump nsion1!l 1<Iere almo~t 

Ident;lcal. SimIlarly. few characters (hA~d Ifmgth, pterothorax 

len9t~ In case of male~. cftprae, he~d width. abdominal length,. 

total length and antennal length In CAS .... of fP.male.n. Can£ae ) 

exh!bl ted same value for median and mOde. Bimodal cond! tlans 

have been observed In case of hl='ad length of feT'lalc~. enprag 

and ~ Irothorax length and abdominal width of male~. caprae. 

Pterothorax width and abdominal length of females exhibited 

tr!modal condition. Thue, except six characters 1n male and 

three characters in female, the other characters presented typical 

asymmetrical distribution. lhe departure from normality has been 

1 noted by rocording the skewness (g). In a normal frequency 

dlstrlbut10u value of 9 1 is sUpposed to be zero (~ft ~xhiblted 

by prothorax length, prothorax width, pterothornx ",1dth, abdominal 

width, gen1tal width and antennal length of male~. caorae and 

head length, prothorax length, pterothorax length 1n case of 

female~. caprae ). The minus value of 9
1 

for the characters 

indicate skewness towards left while the posittve vnlue indtcate~ 

skewness towards right side. In Case of males minus value of 9
1 

have been recorded for pterothorax lp.ngth, abdominal length, 
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genltallaLlength and total length. while positively skewed 

distribution has been recorded for head length and head width 

respectively. Similarly, In Case of females negative values 

for 91 have been recorded for head width,. prothorax width, 

abctominal length, termlnalia length and total length, while 

ptE~rothorax width, abdominal width, total width and i3intennal 

length exhibited positive valu e of 9 1 - In case of male 2- CQpr8e 

ma~~mum value of 91 have been recorded for Ptcrothorax l~ngth 

(-0.83) while minimum value for genitalia/length (~O.58). Like-

wise" in case of female maximum value of 9
1 

have been r e corded 

for total langth (-1.43) while mlnllflum for pterothorax to/idth 

(+0.05). 

The ·.ralues of st.andaru deviation for each c haracter have 

also been recorded (as shown in Fig. 1 to 3). Th e dimension of 

total length exhibited maximum valu.~ of S.D. 1n b::>th sexes 

(.0'7 in case of male,E_ caprae and .084 of female~. CClDroe ). 

11inimu ... n value of S.D. has been recorded for pecr::>thorax l ength 

(0.012) in Case of males while prothorax length (0.013) in cnse 

of females. However, the numerical value of S.D. is meMningful 

only in relation to mean value of s urne ~amplcB. In order to 

compare the degree of variability, it is often recommended to 

calculate the coefficient of variation ~~ich expresses the 

percentage of mean. The numerical value of CV depend~ upon the 

measured character and on particular t a xonomic group. 'l'he 

calculation of C. V. 1s particularly useful ",hen t:'p comparilble 

samples of same species found in different lOcalities a r e 
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investigated. '!"he value of C. V. of each character h".!s been 

indicated 1n Figure (1 to 3) 1n form of (X). In present C~6e 
maximum value of CV has been recorded for prothorax length 

(14.17~) in case of male and pterothorax length (12.22%) in 

caso of female. Likewise" minimum value of CV has been obtained 

for head length 1n Case of male (3.78) as well as female (3.64). 

Protnorax width (in both sexes) ptcrothorax width (1n case of 

malf" ) and total length 1n case of fe:nal~ ere the ':).th~r charactnrs 

which have shoym the value less than 5%. H~\~CVBr, f~r :>ther 

characteCE. a value higher than 5~ has been r~C?rdcd. 

KurtOsis is yet anothe r mca~ure which tell Us ~bout the 

form of a distribution. It indicate s whether the distribution, 

when plotted on graph paper would qIv~ us n~rmal curve, a cUrve 

more flat than the normal curve or a curve more peaked than the 

normdl curve. KurtOSis is measured by coeffIclp.nt on its 

deviation (Y2)· In the preser.t studies ~'e value of g2 end Y
2 

have been recorded for each character. In C~ge of males prothorax 

length, abdominal width and tot.l length exhibit LeptoKurtic 

condl tlon .... ohile h ead ll?ngth, prothorax lrmgth ," n l.~ pterothornx 

width exhibit P1at:r"kurtic condItion. .for othpr character!:', 

condition 1s more or lese Mc~okurtlc. In case of female~ 

LeptOKurtic condition hae been exhibited by prothorex le~qth, 
pterothorBX length. ~~omlnal yldth, tot~J lengthl ?nd total 

width while head length pterothorax width, abdominal length and 

antenna I length "'!xhlbl t~d pl=!.tykurtic condition. The :)ther 

characters exhibIted more or lees t1esokurtlc condl tlon. 
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4. DISCUSSION 

Stat1s~1cal analysis gives Us important information as 

to ,-,eight o,.,hich \i'e should aseign to certain characters. Highly 

Var!able charact~re are given low weight in claEsl(lc~tlon. 
Expnclencea- have shown that morphological measurements Usually 

shaH a normal distribution. A strong deviation fr~m normality 

reqlllreSJ that we shall examine the matter with bleos and 

POs.!'! btl! ty of heterogenl ty. 

However. con~ldering the ap911c~tlon of math~natical tests 

In rr'Jllophngan taxonomy. ba9cd On selected morphometric data .. 

L~nc (1990) stateo that the dletriiJutitme of these variables are 

more Or lellS asyuunetrical. She also anall"sed the measurements 

r of nine (9) character~ of four species OCcu;lng on poultry (viz. 

Eomenacanthu§ ~mineus, Menopon 9al11nae, Gonloeot0s gallinae 

dnd Llpeurup ~aponis). None of the chQracter~ of these EPeeies 

had similar value for three measures of centr~l tendency 

ci • Ii • m ). HOwever. in present ca!tE" S11Ch c~nditlon occurred 

1n the measurement of nt least 6 char-?ctere of m~le~. caor~e 
( pr~, P~', PI'W, AW. ew and ANL ) and 3 character!! of female 

jl. caprae (iiL, PL end P'l'L ). But Cor other Characters. the 

values were either POsitiVely or negatiVely skewed similar to ,. ""--
phthira,!lteranE occu5.ingAP1geOn and poultry) (Lone; 1905.90>. 

In insects which reach imago steg~ through moult or 

met~morpho:eif;, 0') small C. V. of I1nC?2:r mcasurcJlIent might be 

expected, since there 15 n:> further 9ro",th after ~clerotl!'at!on 
of exoskeleton ohb+=~~6~raec~.~d. HOwever. the f1no1 size of imago 



 

a 

depend to some extent on feeding conditions of larvae or 

nymph and 8S a result there 1s usually c:msiderable variability 

in stzc of imago. The linear measurements are extremely 

variable in all animals that continue to grow throughout lIfe. 

Tjonneland '(19~5) regards 5%. a smaller value of CV for 

compclrutivE! purpose (1n case of mallophagans). In present case, 

th~ value of CV 1s m-:)r,~ than 5% 1n the measurements at least 

8 characters of malE' and 9 :Jf femolc B. cflprae. Hare or les!'; 

similar l.·e~ulte h.o;,ve bpei. obtained fo;>r other species by 

Tj-:>rweland (1955), Lone (1985 and • 90). For tn~taoce, {''Joe 

(198~i) tound highest value o[ CV for the dlmension~ of abdominal 

wi<itb (CV-6.7~' for male c.:ld 0.3% in case of fernnlo of .f. columbge) 

and pterothorax wi dth (11.5% in male and 17.5% 1n female of 

£. c!ovlforyi:;). .l."lkewise, wne (1990) found the highest 

value of CV for the m~n,guremente of prothorax length and 

pterothorax length in case of Goniocotis gglling0. (CV-13.0 and 

12.6~~ resp;:>ctlvcly). In the present case (rnar.ll'i1<lllan species) 

dimensions of pr:>th'Jrax length, pterothorax length~ genitalial 

length and genitalial T ..... idth have been found to be mos-t variable 

ch(")ract~rs 1n case of m."'tle,E_ C2prUg, but in ca~e of f~llo.1e 

~. Cnprae prothorax length, pterothorax length, termln.")lla 

length and abdominal ·.,.ldth are m:')st vari~ble ch:]r<'lcters.. They 

should be given loW' weight duriny clasElflcntion. Thu!; it seems 

that dimensions of nead are moet .reliaul~ ch<!.r.Jct.~T.6 f:::.r the 

statlstlcal measurements of mammalian lice. 
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