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Abstract Three phthirapteran species (two Ischnocera
and one Amblycera) were recovered from hundred ducks in
district Bareilly and Rampur during 2011-2012. Preva-
lence of Anaticola crassicornis was comparatively higher
(31 %) than that of Anatoecus dentatus (16 %) and Holo-
menpon leucoxanthum (28 %). However, the intensity of
infestation of H. leucoxanthum (22.89) remained higher
than the other two species. Distribution pattern of all lice
were skewed but negative binomial model was not found to
be a good fit. Sex ratios of all three species were skewed in
favour of females (A. crassicornis—1:1.23, H. leucoxant-
hum—1:1.19, A. dentatus—1:1.72) and nymphal popula-
tion exceeded the adult population (A. crassicornis—
1:1.26, H. leucoxanthum—1:1.12, A. dentatus—1:1.61).
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Introduction

Information regarding the population characteristics of
phthirapteran ectoparasites of certain common Indian birds
viz. common myna (Chandra et al. 1990), pigeons (Singh
et al. 1998; Khan et al. 2009), red avadavats (Gupta et al.
2007), Indian parakeets, house sparrows, common myna
and white breasted king fishers (Saxena et al. 2007), house
crows (Beg et al. 2008), poultry (Khan et al. 2008), bank
myna (Rajput et al. 2009), cattle egret, striated babblers,
snipe, green pigeon (Ahmad et al. 2010, 2011, Ahmad
Arya et al. 2012; Ahmad Saxena et al. 2012), common
hoopae (Agarwal et al. 2011), common baya (Arya et al.
2011), and finches (Saxena et al. 2011) have been provided
by workers during the past two decades. Marshall (1981)
reviewed the work done on the population ecology of the
ectoparasitic insect. The patterns of abundance of biting
lice on the host birds have been discussed by Rekasi et al.
(1997), Rozsa (1997) and Reiczigel et al. (2005).

A survey of literature revealed that population levels of
Phthiraptera on common Indian ducks deserve investiga-
tion. The present report furnishes information on the
prevalence, intensity of infestation, nature of frequency
distribution pattern and population composition of two is-
chnoceran lice, A. crassicornis and Anatoecus dentatus and
one amblyceran louse, Holomenopon leucoxanthum on
common ducks.

Materials and methods
One hundred ducks were examined during 2011-2012, in
district Bareilly (28.35°N; 79.42°E) and Rampur

(28°49’12"N 79°1'11”E) Uttar Pradesh, India. After tying
the legs, each bird was examined with the help of
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Table 1 Population characteristics of phthirapteran ectoparasites on domestic ducks

S. no. Population characteristics Anaticola crassicornis Anatoecus dentatus Holomenopon leucoxanthum
1. Sample size 31 16 28
2. Prevalence 31.00 % 16 % 28 %
3. Mean intensity 18.10 12.38 22.89
4. Median intensity 12.00 6.50 15.50
5. Sample mean abundance 5.61 1.98 6.41
6. Variance/mean ratio 27.84 19.26 33.32
7. Index of discrepancy 0.833 0.902 0.831
8. K of negative binomial 0.09 0.05 0.08
9. Male : Female 1:1.23 1:1.72 1:1.19
10. Adult : Nymph 1:1.26 1:1.61 1:1.12
11. Ist: IInd : IIIrd instars 1:0.52:0.61 1:0.62:0.97 1:0.80:0.96

magnifying lens equipped with light source. Uninfested
birds were released and infested hosts were subjected to
delousing by the modified Fair 1sle method (Gupta et al.
2007). Life of the bird is safe by fumigation method,
however, it does not yield complete louse load (Clayton
and Drown 2001). The head and body feathers of deloused
ducks were further examined to take out the remaining
louse load. Entire louse load was transferred to 70 %
alcohol and the lice were separated species -wise, sex -wise
and stage-wise.

The data obtained as above were used for recording the
prevalence, mean intensity, sample mean abundance, index
of discrepancy and variance to mean ratio of the louse
population. The exponent of the negative binomial distri-
bution (k) and index of discrepancy (D) were computed
with the help of software offered by Rozsa et al. (2000).
The goodness of fit between the observed and the expected
frequencies by negative binomial was tested by the y* test.

Results

Two ischnoceran lice, A. crassicornis and Anatoecus den-
tatus and one amblyceran louse, H. leucoxanthum were
recovered from 100 domestic ducks, Anas platyrhynchos
examined for the presence of lice, during 2011-2012, from
Bareilly and Rampur districts of Uttar Pradesh India. The
prevalence of A. crassicornis was 31 %. As many as, 561
specimens (all stages) were collected from the infested
birds (mean intensity, 18.10; median intensity, 12.0). The
sample mean abundance was 5.61(range 1-60, n = 100).
The variance to mean ratio (27.84) was significantly greater
than unity, indicating over dispersion. The calculated value
of binomial exponent (k) was 0.09. The observed fre-
quencies did not conform to the expected frequencies for a
negative binomial distribution (x> = 87.5; P = 0.03). The
value of index of discrepency (D) was 0.833. The overall
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male, female ratio remained 1:1.23. The adult nymph ratio
was 1:1.26, while the ratio of first, second and third instars
of nymph remained 1:0.52:0.61 (Table 1; Fig. 1).

The prevalence of Anatoecus dentatus was 16 %. As
many as, 198 specimens (all stages) were collected from
the infested birds (mean intensity, 12.4; median intensity,
6.5). The sample mean abundance was 1.98 (range 2-36,
n = 100). The variance to mean ratio (19.26) was signifi-
cantly greater than unity, indicating over dispersion. The
calculated value of binomial exponent (k = 0.05) gave
expected frequencies for a negative binomial distribution
which differed significantly from the observed frequencies
(}(2 = 105.12; P = 0.04). The value of index of discrep-
ency (D) was 0.902. The overall male, female ratio
remained 1:1.72. The adult nymph ratio was 1:1.61, while
the ratio of first, second and third nymphal instars remained
1:0.62:0.97 (Table 1; Fig. 2).

The prevalence of Holomenopon leucoxanthum was
28 %. As many as 641 specimens (all the stages) were
collected from the infested birds (mean intensity, 22.9;
median intensity, 15.5). The sample mean abundance was
6.41 (range 2-75, n = 100). The variance to mean ratio
(33.32) was significantly greater than unity, indicating over
dispersion. The calculated value of binomial exponent
(k = 0.08) gave expected frequencies for a negative
binomial distribution which differed significantly from the
observed frequencies (x* = 75.66; P = 0.03). The value of
index of discrepancy (D) was 0.831. The overall male,
female ratio remained 1:1.19. The adult nymph ratio was
1:1.12, while the ratio of first, second and third instars of
nymph were recorded as 1:0.80:0.96 (Table 1; Fig. 3).

Discussion

A review of literature reveals that prevalence of different
species of Phthiraptera on Indian common birds exhibit
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considerable variations viz.

29-61 %, on blue rock
pigeons, 13—-68 % on common mynas, 14-31 % on house

sparrows, 17-34 % on Indian parakeets, 40 % on white
breasted kingfishers, 21-36 % on red avadavats, 11-52 %
on house crows, 31-48 % on bank myna, 17-41 % on
cattle egret, 74 % on common baya, 40 % on common
hoopae, 20 % on finches, 40 % on babblers 50-75 % on
green pigeons, 62 % on snipes (Chandra et al. 1990; Singh
et al. 1998; Gupta et al. 2007; Saxena et al. 2007; Beg et al.
2008; Khan et al. 2009; Rajput et al. 2009; Ahmad et al.
2010, 2011; Agarwal et al. 2011, Arya et al. 2011; Saxena
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et al. 2011; Ahmad Arya et al. 2012a, b; Ahmad Saxena

et al. 2012). Thus, the prevalence of Phthiraptera on ducks

examined during the present investigation (16-31 %) was
lower than the other birds examined so far.

Survey of literature further indicates that intensity of
infestation of different species of Phthiraptera on other
Indian birds is reported to be 80.2 per bird on common
Myna (Chandra et al. 1990), 18.4-182.5 per bird on
domestic pigeons (Singh et al. 1998), 1.5-3.4 per bird on
red avadavats (Gupta et al. 2007), 7.6-13.3 per bird on

house sparrows, 13.8-21.8 per host on parakeets, 17.7 per

@ Springer



570

J Parasit Dis (July-Sept 2015) 39(3):567-571

Fig. 3 Frequency distribution
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bird on kingfishers (Saxena et al. 2007), 11.0-27.0 per bird
on house crows (Beg et al. 2008), 6.8-16.6 per host on
bank myna (Rajput et al. 2009), 52.8-103.2 per host on
cattle egret, 13.2-16.4 per host on green pigeon,13.4 per
host on babblers, 220.2 per host on snipes (Ahmad et al.
2010, 2011; Ahmad Arya et al. 2012; Ahmad Saxena et al.
2012) and 13.97 per host on common baya (Arya et al.
2011). The mean number of lice on 100 domestic ducks (A.
platyrhynchos) was 18.10 (A. crassicorniss), 12.38 (A.
dentatus) and 22.89 (H. leucoxanthum). Maximum number
of lice collected on any bird remained 60 for A. crassi-
corniss, 36 for A. dentatus and 75 for H. leucoxanthum.

Further survey of literature indicates that in case of

avian lice nymphal population generally outnumbers the
adults in natural population (Eveleigh and Threlfall 1976;
Chandra et al. 1990; Trivedi et al. 1991 ; Kristofik et al.
1996; Saxena et al. 1996; Singh et al. 1998). Avian lice
exhibit seasonal variations in population and the proportion
of juveniles is bound to vary with time. Moreover, many
more factors may influence the population structure of
avian lice. During the present studies, the nymphal popu-
lation dominated over adults in overall ratio in all the three
lice.

In case of avian lice, females usually outnumber the
males in natural population (Eveleigh and Threlfall 1976;
Chandra et al. 1990; Trivedi and Saxena 1991; Kristofik
et al. 1996; Singh et al. 1998). However, in case of
mammalian lice, the ratio is more skewed and in certain
species, males are rare in natural population (Marshall
1981). The present observations indicate that the male and

female ratio remained skewed in favour of female for all
the three lice species.
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The negative binomial distribution is generally defined
by two parameters, the arithmetic mean (X) and the bino-
mials exponent (k) (Bliss and Fisher 1953). The value of
binomial exponent (k) gives some indication regarding the
de-establishing effect of parasites on the host population
and is also related to reproductive rates of parasites and
hosts (Fowler and Miller 1984).

Selected workers have tested the applicability of nega-
tive binomial in the pattern of frequency distribution of
certain avian lice (Fowler et al. 1984; Fowler and Williams
1985; Fowler and Hodson 1988; Clark et al. 1994; Lee and
Clayton, 1995; Rekasi et al. 1997; Ahmad et al. 2010,
2011; Agarwal et al. 2011; Saxena et al. 2011). In the
present case, the distribution patterns of lice on duck were

clearly skewed but somehow the frequency distribution
pattern failed to the
distribution.

conform negative binomial

Acknowledgments One of us, Aftab Ahmad (Dr. D.S. Kothari Post

Doctoral Fellow) expresses thanks to the University Grants Com-
mission, New Delhi for providing funds under Dr. D.S. Kothari Post

Doctoral Fellowship Scheme of U.G.C. (Reference : F-4-2/2006
(BSR)/133-398/2011 (BSR).

References

Agarwal GP, Ahmad A, Rashmi A, Arya G, Bansal N, Saxena AK
(2011) Bio-ecology of the louse, Upupicola upupae, infesting the
Common Hoopoe, Upupa epops. J Insect Sci 11:46. doi:
10.1673/031.011.4601

Ahmad A, Khan V, Badola S, Arya G, Bansal N, Saxena AK (2010)
Population characteristics and the nature of egg shells of two
phthirapteran species parasitizing Indian Cattle Egrets. J Insect
Sci 10:163. doi:10.1673/031.010.14123 Article 176 USA


http://dx.doi.org/10.1673/031.011.4601
http://dx.doi.org/10.1673/031.010.14123

J Parasit Dis (July-Sept 2015) 39(3):567-571

571

Ahmad A, Arya G, Saxena R, Bansal N, Saxena AK (2011)
Prevalence of Myrsidea salimalii (Amblycera: Phthiraptera) on
striated babblers (Turdoides earlei) (Timaliidae: Passeriformes:
Aves). J Parasit Dis 35(2):207-209

Ahmad A, Arya G, Bansal N, Sychra O, Saxena AK (2012a) A note
on phthirapteran ectoparasites infesting yellow-legged green
pigeon Treron phoenicoptera (Columbiformes: Columbidae).
Turkish J Vet Animal Sci 36(6):618-621

Ahmad A, Saxena AK, Neelima Gupta (2012b) Population charac-
teristics of Austromenopon durisetosum on common Snipe
(Gallinago gallinago) (Scolopacidae: Charadriiformes: Aves).
Nat J Life Sci 9(1):69-71

Arya G, Bansal N, Ahmad A, Saxena AK (2011) Population ecology
of phthirapteran ectoparasites infesting common Baya (Ploceus
philippinus) (Phthiraptera: Insecta). Turkish J Vet Animal Sci
35(1):183-185

Beg S, Gupta N, Kumar S, Khan V, Bhatnagar S, Saxena AK (2008)
Occurrence of Phthiraptera on the house crow, Corvus splendens
(Passeriformes: Corvidae). Entomon 33:75-78

Bliss CI, Fisher RA (1953) Fitting the negative binomial distribution
to biological data. Biometrics 9:176-200

Chandra S, Agarwal GP, Singh SPN, Saxena AK (1990) Seasonal
changes in a population of Menacanthus eurysternus (Malloph-
aga: Amblycera) on the common Myna, Acridotheres tristis. Int J
Parasitol 20:1063-1065

Clark F, Farrell J, Hill LA (1994) A study of a population of the
House martin (Delichon urbica (L)) feather louse Brueelia
gracilis Nitzsch (Mallophaga : Ischnocera). in Lincolnshire. U K
Entomologist 113:198-206

Clayton DH, Drown DM (2001) Critical evaluation of five methods
for quantifying chewing lice (Insecta: Phthiraptera). J Parasitol
87:1291-1300

Eveleigh ES, Threlfall W (1976) Population dynamics of lice
(Mallophaga) on auks (Alcidae) from Newfoundland. Can J
Zool 54:1694-1711

Fowler JA, Hodson D (1988) The Mallophaga of Leach’s Petrels
Oceanodroma leucorhoa from North Rona. Scotland Seabird
11:47-49

Fowler JA, Miller CJ (1984) Non-haematophagous ectoparasite
populations of Procellariiform birds in Shetland. Scotland
Seabird 7:23-30

Fowler JA, Williams LR (1985) Population dynamics of Mallophaga
and Acari on reed buntings occupying a communal winter roost.
Eco Ent 10:377-383

Fowler JA, Miller CJ, Cohen S (1984) Non-haematophagous
ectoparasites populations of Procellariiform birds in Shetland.
Scotland Seabird 7:23-30

Gupta N, Kumar S, Saxena AK (2007) Prevalence population
structure of lice (Phthiraptera) on the Indian Red Avadavat.
Zool Sci 24:381-383

Khan V, Kumar S, Gupta N, Ahmad A, Saxena AK (2008) Prevalence
of phthirapteran ectoparasites on selected poultry in the district,
Rampur (UP). Indian Vet J 85:447-448

Khan V, Kumar S, Gupta N, Ahmad A, Saxena AK (2009) Prevalence
of lice in pigeons. Indian Vet J 86:531-532

Kristofik J, Manas P, Sustek K (1996) Ectoparasites of bee-eater
(Merops apiaster) and arthropods in its nests. Biologic (Brati-
slava) 51(5):557-570

Lee PLM, Clayton D (1995) Population biology of swift (Apus apus)
ectoparasites in relation to host reproductive success. Ecol Ent
20:43-50

Marshall AG (1981) The ecology of ectoparasitic insects. Academic
Press, London

Rajput S, Joshi VD, Gupta N, Khan V, Saxena AK (2009) Population
dynamics of Phthiraptera on infesting Bank Myna Acridotheres
ginginianus. Entomon 34(2):25-57

Reiczigel J, Lang Z, Rozsa L, Tothmeresz B (2005) Properties of
crowding indices and statistical tools to analyze parasite
crowding data. J Parasitol 91(2):245-252

Rekasi J, Rozsa L, Kiss BJ (1997) Patterns in the distribution of avian
lice (Phthiraptera: Amblycera, Ischnocera). J Avian Biol
28:150-156

Rozsa L (1997) Pattern in the abundance of avian lice (Phthiraptera;
Amblycera, Ischnocera). J Avian Biol 28(3):249-254

Rozsa L, Reiczigel J, Majoros G (2000) Quantifying parasites in
sample of hosts. J Parasitol 86:228-232

Saxena AK, Surman, Singh SK, Kumar A, Trivedi MC (1996)
Population composition of poultry shaft louse, Menopon gallinae
(Insecta: Phthiraptera, Amblycera, Menoponidae). Rudolstadter
Nat Hist Schrift 7:49-57

Saxena AK, Kumar S, Gupta N, Mitra JD, Ali SA, Srivastava R
(2007) Distribution pattern of phthirapteran infesting certain
common Indian birds. J Parasitol 93(4):113-115

Saxena R, Sharma HB, Ahmad A, Arya G, Bansal N, Rashmi A,
Saxena AK (2011) Population characteristics of Brueelia sp on
certain Indian finches. J App Nat Sci 3(1):90-92

Singh SK, Surman KA, Saxena AK (1998) Population composition of
four phthirapterans infesting blue rock pigeon (Columba livia).
J Parasit Dis 22(2):144-148

Trivedi MC, Rawat BS, Saxena AK (1991) Distribution of lice
(Phthiraptera) on poultry. Int J Parasitol 21(2):247-249

@ Springer



	Population levels of Phthiraptera on domestic ducks (Anas platyrhynchos) (Anseriformes: Anatidae)
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Acknowledgments
	References


