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Abstract

In vitro rearing of amblyceran Phthiraptera is a challenging task. A look on the literature
reveals that negligible information exists on the in vitro bionomics of avian Amblycera.
Present report furnishes information on the in vitro biology of an amblyceran louse, Col-
pocephalum turbinatum, reared at 35 + 1°C, 75-82% Relative Humidity, at feather diet.
The incubation period of the eggs of louse was determined as 5.37+0.67 days. The du-
ration of first, second and third nymphal instars remained 5.04+0.65, 5.12+0.89 and
5.0+0.57 days, respectively. The longevity of adult female (13.04 + 3.67 days) was com-
paratively longer than that of males (9.6+2.87 days). An adult female laid an average of
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0.63 egg/day in vitro condition (35+1°C and 75-82% RH, at feather diet).
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INTRODUCTION

Information on the bionomics of the parasitic in-
sects is useful for complete understanding of its
biology and its adaptation in surroundings. It fur-
ther helps in realizing the impact of parasitism and
determining the eradication measure. Since, it is
difficult to rear single louse or its colonies on natu-
ral host, the in vitro rearing has emerged as tool
for deriving information on the life cycle of avian
lice. During last 15 years selected workers have
used the incubation period of eggs, duration of
nymphal instars, adult longevity and rate of egg
production (derived through in vitro studies) to
construct the life table of certain ischnoceran
Phthiraptera. (Beg et al., 2005; Saxena et al.,
2007; Gupta et al., 2007; Arya et al., 2009;
Agarwal et al., 2011; Singh et al., 2012; Kumar
and Hasan, 2014). In vitro culturing of different
species belonging to genus Bovicola (mammalian
Ischnocera, infesting goats) have been more suc-
cessfully performed (Rashmi et al., 2010).

Survey of literature indicates that the bionomics of
only one amblyceran Phthiraptera (chicken body
louse, Menacanthus stamineus) has been record-
ed in vitro condition (Stockdale and Raun, 1965).
Another amblyceran louse, Colpocephalum turi-
binatum (infesting pigeons) has been colonized in

vitro condition by Nelson (1971). However, at-
tempt to record the data on bionomics of the am-
blyceran louse has yet not been made. In the pre-
sent study, C. turbinatum has been reared to ob-
serve the incubation period of the eggs, duration
of nymphal instars, adult longevity and egg pro-
duction rate of the louse in vitro condition.

MATERIALS AND METHODS

For in vitro experimentation on C. turbinatum, the
eggs (glued to feathers), different nymphal instars
and healthier adults of the louse were obtained
from lousy pigeons (Columba livia). Sixty eggs
(glued to suitably trimmed feathers) were reared
at 35 + 1°C in glass petridishes. Thirty nymphs
(each stage) and sixty adults were reared in beak-
ers (without spout) /battery jars, containing 50-100
ml. saturated solution of Sodium Chloride and
Potassium Chloride, for maintaining the Relative
Humidity. After lining the culture vials with filter
paper, a layer of suitably chopped feathers
(belonging to popular resting sites i.e. vent wings
and tail) were arranged along the sides of vials.
Culture vials were reared in incubator at the in-
tended temperature (35+ 1°C) and examined dai-
ly. The number of survivors and the numbers of
eggs laid were recorded daily and the mean val-
ues were determined in accordance with Saxena
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et al. (2007) and Gupta et al. (2007).
RESULTS AND DISCUSSION

60 eggs of C. turbinatum were incubated at
35+1°C and 75-82% RH (in two batches). Fresh
eggs of C. turbinatum are pearly white in appear-
ance and turn yellowish brown after two days.
Three eggs hatched on 4™ day, 32 on 5" day, 18
on 6" day and 3 on 7" days. Eggs were incubated
till 12" day and those failing to hatch were regard-
ed as dead. Thus, the average incubation period
of the eggs of C. turbinatum appeared to be
5.37+0.67 days (range 4-7 days, n=56) (Fig. 1).
The mortality at egg stage remained 6.7%.

Out of 30 first instars reared, 03 moulted on 4"
day, 16 on 5" day, 2 on 6™ day and 02 on 7" day.
The mean duration of first nymphal instars was
5.04+0.65 days (range, 4-7 days; n=22). Mortality
at first instars stage was 26.7%. Likewise, out 30
second instars reared, 04 moulted on 4" day, 16
on 5" day, 02 on 6" day, one each on 7" and 8"
day. Thus, the mean value of the duration of se-
cond instars was 5.12+0.89 days (range, 4-8
days, n=24) (Fig. 1). Mortality at second instars
stage was 20%. Out of 30 third instars reared, 04
moulted on 4" day, 17 on 5" day and 4 on 6™ day.
The mean duration of third instars was 5.0+0.57
days (range 4-6 days, n=25). The mortality at third
instars stage was 16.7%.

Sixty adults (30 adult males and 30 adult females)
were reared (in two batches) in glass beakers
(without spout/ battery jars), till the survival of last
adult (at 35+ 1°C, 75-82% RH, at a feather diet).
The average longevity of adult males was record-
ed as 9.6+ 2.87 days (range 1-16 days, n=30).
The lifespan of adult females remained slightly
longer than the adult males (13.0413.67 days;
range 2-18 days; n=30). A sum of 172 eggs was
laid by the females (indicating the rate of egg pro-
duction as 5.7 eggs/ female during lifespan and
0.63 eggs/ female/day).

Selected workers have performed in vitro rearing
of ischnoceran lice infesting avian and mammali-
an hosts. Ischnoceran phthirapteran can be com-
paratively easily reared as they are sluggish in
nature and feed on feather derivatives or skin
scrapings. On the other hand, amblyceran
Phthiraptera are very active and fast running lice
and pose difficulties in handling during in vitro
experimentations. Moreover, most of them are
haemetophagous in nature and can be success-
fully reared by fulfilling their dietary requirements.
Stockdale and Raun (1965) has reared an am-
blyceran poultry louse, Menacanthus stramineus
(at 35 °C, 95% RH, and at feather diet) and deter-
mined the incubation period of its eggs (4.5 days),
duration of three nymphal instars (3.0, 3.0 and 3.0
days, respectively) and the egg rate (1.6/female/
day). In contrast, C. turbinatum exhibited slightly
longer incubation period and duration of nymphal
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Fig.1. Showing duration of egg, nymphal instars
(first, second and third) and adults (male and fe-
male) of Colpocephalum turbinatum reared at
35+1°C, 75-82% RH, at feather diet.

instars, but exhibited lower egg rate (0.63 egg/
female/day) in vitro condition (351 °C, 75-82%
RH, at feather diet). Maximum survival of C. turbi-
natum has been recorded as 18 days during the
present study. A look on the literature reveals that
the incubation period of eggs of avian Ischnocera
varies from 4.2 (Lipeurus lawrensis tropicalis;
Saxena et al. 1991) to 8.0 days (Falcolipeurus
frater; Agarwal, 1967). The duration of nymphal
instars varies from 5.7 (Goniocotes gallinae;
Saxena et al. 2007) to 10.7 days (Lipeurus tropi-
calis; Arora and chopra, 1959). The longevity of
adults varies from 8.2 (Philopterus lahorensis; Beg
et al. 2005) to 34.0 days ( Goniodes colchici; Wil-
liams, 1970). Likewise, daily egg rate of avian
Ischnocera varies from 0.4 (Columbicola colum-
bae; Singh et al. 2001) to 2.0 per day (Lipeurus
lawrensis tropicalis; Saxena et al. 1991). In case
of mammalian Ischnocera, the incubation period
of eggs varies from 6.9 (Bovicola caprae; Kumar
et al. 1993) to 10.1 days (Bovicola crassipes; Hop-
kins and Chamberlain, 1969). Likewise, duration
of nymphal instars of mammalian Ischnocera var-
ies from 5.3 to 8.02 days (Bovicola limbata; Hop-
kins and Chamberlain, 1969). The longevity of
adult mammalian Ischnocera varies from 15.2
days (Bovicola caprae; Kumar et al., 1993) to 49.2
(Bovicola ovis; Hopkins and Chamberlain, 1972).
Likewise, the daily average egg rate varies from
0.7 (Bovicola caprae; Kumar et al. 1993) to 1.2
per day (Bovicola crassipes; Hopkins and Cham-
berlain, 1969). Thus, the average incubation peri-
od of eggs, duration of nymphal instars, adult lon-
gevity and the egg rate of C. turbinatum conforms
to the avian and mammalian Ischnocera studied,
so far.

Conclusion

Avian Amblycera are difficult to handle during in
vitro experimentations, due to their active habits.
A look on the literature reveals that negligible in-
formation exists on the in vitro bionomics of am-
blyceran Phthiraptera. Keeping in view the lacau-
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na prevailing in the field an amblyceran pigeon
louse was subjected to in vitro experimentation.
The present report provides information on the
incubation period of the eggs, duration of nymphal
instars, adult longevity and the egg rate of Colpo-
cephalum turbinatum.
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