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Distribution Pattern of Phthirapterans Infesting Certain Common Indian Birds

A. K. Saxena, Sandeep Kumar, Nidhi Gupta, J. D. Mitra, S. A. Ali, and Roshni Srivastava, Department of Zoology, Government Raza Post
Graduate College, Rampur (U.P.) 244 901, India. e-mail: akscsir@rediffmail.com

TABLE I. Summary of distribution patterns of phthirapterans infesting of house sparrows, Indian parakeets, common myna, and white-breasted
kingfishers in the district of Rampur, India, during 2004 and 2005.

Host

Sample

size Louse species

Prevalence

(%)

Sample

mean

abundance

Range of

infestation

Mean

intensity

(X)

Variance

to mean

ratio (s2)

Exponent of

negative

binomial (k)

Index of

discrepancy

(D)

House sparrow 100 Brueelia subtilis 31.0 4.1 1–41 13.3 16.0 0.11 0.79

100 Echinophilopterus chapini 14.0 1.1 2–21 7.6 10.6 0.05 0.90

100 Myrsidea quadrifasciata 20.0 1.5 2–28 9.7 12.8 0.07 0.87

Indian parakeet 100 Neopsittaconirmus elbeli 34.0 7.4 2–46 21.8 21.2 0.11 0.76

100 Echinophilopterus chapini 17.0 13.8 1–28 13.8 16.6 0.05 0.88

Common myna 100 Myrsidea invadens 31.0 5.1 2–63 16.3 32.1 0.10 0.86

100 Menacanthus eurysternus 13.0 2.3 2–32 17.5 20.8 0.03 0.90

100 Brueelia chayanh 24.0 6.9 3–82 28.9 41.9 0.06 0.86

100 Sturnidoecus bannoo 42.0 15.6 3–106 37.07 50.3 0.12 0.78

White-breasted

kingfisher 30 Meropoecus sp. 40.0 7.1 6–44 17.75 20.09 0.15 0.71

ABSTRACT: The prevalence and frequency distribution patterns of 10
phthirapteran species infesting house sparrows, Indian parakeets, com-
mon mynas, and white breasted kingfishers were recorded in the district
of Rampur, India, during 2004–05. The sample mean abundances, mean
intensities, range of infestations, variance to mean ratios, values of the
exponent of the negative binomial distribution, and the indices of dis-
crepancy were also computed. Frequency distribution patterns of all
phthirapteran species were skewed, but the observed frequencies did
not correspond to the negative binomial distribution. Thus, adult–nymph
ratios varied in different species from 1:0.53 to 1:1.25. Sex ratios of
different phthirapteran species ranged from 1:1.10 to 1:1.65 and were
female biased.

Certain workers have provided useful information on the prevalence
and frequency distribution pattern of Phthiraptera on selected avian
hosts. Work done so far on the subject has been reviewed from time to
time (Marshall, 1981; Price and Graham, 1997; Price et al., 2003). The
patterns of abundance of different lice on their avian hosts have been
further discussed by Rekasi et al. (1997), Rozsa (1997), and Reiczigel
et al. (2005). Here, we report information on the prevalence and fre-
quency distribution patterns of 10 different phthirapteran species para-

sitizing some common Indian birds: house sparrow (Passer domesticus),
Indian parakeet (Psittacula eupatria), common myna (Acridotheres tris-

tis), and white-breasted kingfisher (Halcyon smyrnensis).
All birds were captured live (with mist nets) in the district of Rampur

(U.P.), India, during 2004 and 2005. After tying the legs, each bird was
thoroughly searched for the presence of lice by visual examination.
Infested birds were then subjected to delousing by fumigation (modified
‘‘Fair-Isle’’ method). The efficacy of different methods for delousing
infested birds has been discussed elsewhere (Clayton and Drown, 2001).
Head and body feathers were further examined using a stereozoom trin-
ocular microscope to remove the remaining lice. The entire louse load
was placed in 70% alcohol and separated according to species, age, and
gender. The prevalence (%), mean (X), and variance (s2) were calculat-
ed. The exponent (k) of negative binomial distribution and index of
discrepancy (D) (Rozsa et al., 2000) were generated, and the goodness
of fit between observed and expected frequency distribution was deter-
mined by chi-square tests.

Three phthirapteran species, Brueelia subtilis (Nitzsch, 1874), Echin-

ophilopterus chapini (Ewing, 1927), and Myrsidea quadrifasciata (Pia-
get, 1880), were recovered from 100 house sparrows (Table I). Fre-
quency distribution patterns of the 3 species were skewed, but were not
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TABLE II. The population composition of 10 phthirapteran species infesting house sparrows, Indian parakeets, common mynas, and white-breasted
kingfishers in the district of Rampur, India, during 2004 and 2005.

Host Species

Number of

hosts Frequency

Average

Adults Nymphs

Ratios (overall)*

M:F

I N : II N:

III N

Ratio

(summers)

A:N (n)

House sparrow Brueelia subtilis 100 31 8.7 4.6 1:1.3 1 : 0.7 : 0.5 1:1.7 (6)

Echinophilopterus chapini 100 14 4.5 3.1 1:1.3 1 : 0.8 : 0.5 1:1.1 (3)

Myrsidea quadrifasciata 100 20 5.5 4.2 1:1.7 1 : 0.8 : 0.6 1:1.1 (5)

Indian parakeet Neopsittaconirmus elbeli 100 34 10.5 11.4 1:1.4 1 : 0.8 : 0.8 1:1.3 (17)

Echinophilopterus chapini 100 17 6.1 7.7 1:1.4 1 : 0.8 : 0.6 1:1.2 (7)

Common myna Myrsidea invadens 100 31 8.6 7.8 1:1.5 1 : 0.7 : 0.6 1:1.3 (5)

Menacanthus eurysternus 100 13 9.8 7.7 1:1.1 1 : 0.6 : 0.5 1:0.7 (2)

Brueelia chayanh 100 24 15.6 13.3 1:1.2 1 : 0.8 : 0.7 1:1.1 (4)

Sturnidoecus bannoo 100 42 20.2 16.8 1:1.3 1 : 0.9 : 0.9 1:1.0 (6)

White-breasted kingfisher Meropoecus sp. 30 12 11.6 6.2 1:1.5 1 : 0.9 : 1.3 1:2.1 (2)

* Abbreviations: M – male, F – female, A – adult, N – nymph, I N – first instar nymph, II N – second instar nymph, III N – third instar nymph, n – number of birds.

described by a negative binomial pattern (�2 � 82.5, P 
 0.05; �2 �
33.9, P 
 0.05; and �2 � 53.3, P 
 0.05, respectively).

Indian parakeets were found infested with 2 ischnoceran phthirapter-
ans, Neopsittaconirmus elbeli (Guimaraes, 1974) and Echinophilopterus

chapini (Ewing, 1927) (Table I). The occurrence of E. chapini on par-
rots is a new host record. Four specimens of the amblyceran, Keleri-

menopon psittaculae, were also recovered from a single parakeet, but
excluded from further analysis. The frequency distribution again re-
mained skewed, but could not be described by the negative binomial
model (�2 � 85.87, P 
 0.05 and �2 � 85.49, P 
 0.05, respectively).

Common myna (Acridotheres tristis) were found infested with 2 am-
blyceran species, Myrsidea invadens (Kellogg and Chapman, 1902) and
Menacanthus eurysternus (Burmeister, 1838), and 2 ischnoceran spe-
cies, Brueelia chayanh (Ansari, 1955a) and Sturnidoecus bannoo (An-
sari, 1955b) (Table I). The frequency distribution pattern did not con-
form to the negative binomial model (�2 � 20.01, P 
 0.05; �2 � 14.45,
P 
 0.05; �2 � 32.28, P 
 0.05; and �2 � 66.08, P 
 0.05, respec-
tively).

Only 1 ischnoceran species, Meropoecus sp., was recovered from 30
white-breasted kingfishers (Table I). A small sample size prevented
curve fitting.

Table I contains further information regarding the mean intensities
(X), values of binomial exponent (k), and the indices of discrepancy
(D). Furthermore, the population composition of the lice on 4 avian
hosts is shown in Table II. The overall adult–nymph ratio, sex ratio,
and the ratio of 3 nymphal instars are also noted.

Present studies indicate that prevalence and intensities of different
phthirapteran species on 4 Indian birds were not high. Frequency dis-
tribution patterns were generally skewed but failed to conform to the
negative binomial model. Analysis of the population composition of
any species provides clues regarding the temporal stability of the pop-
ulation (Marshall, 1981). The adult–nymph ratios varied in different
species from 1:0.53 to 1:1.25. The population structure of bird lice is
affected by several factors, including season. Detailed examination of
the data shows that on 9 species (except M. eurysternus), the population
of nymphs was comparatively higher (adult:nymph ranged from 1:0.69
to 1:2.06) than the average values shown in Table II on birds examined
during the summers. The impact of seasons on the population structure
of avian lice has rarely been investigated, but the seasonal variations in
age structure among lice have been shown on seals (Kim, 1972). More-
over, in their study on the population dynamics of lice on 6 species of
auks (Charadiiformes), Eveleigh and Threlfall (1976) found that
nymphs did not predominate on adults, though they did on chicks, and
that nymph populations increased rapidly. Hence, the adult–nymph ratio
may vary with time. The sex ratios of different phthirapteran species
ranged from 1:1.1 to 1:1.65 and were female biased. Sampling errors
(being larger in size, the female lice are easier to collect), unequal
longevity (the lifespan of adult males is generally shorter than that of

females), differential killing by host birds (larger sized females are pre-
sumably more readily killed during preening by host birds), and local
mate composition (if female lice disperse more effectively than males)
have been linked to imbalances in sex ratios of phthirapteran popula-
tions (Marshall, 1981; Kim, 1985; Rozsa et al., 1996).
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risches Museum im Thuringer Landesmuseum Heidecksburg, Schlo-
Bbezirk 1, D-07407 Rudolstadt Bundesrepublik, Germany) for the valu-
able help in identification of lice; and to the Department of Science and
Technology, New Delhi, India for providing financial support to A.K.S.
in the form of project SP/SO/AS-30-2002.
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