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Studies on seasonal dynamics of Lipeurus lawrensis tropicalis
Peters (Phthiraptera: Ischnocera) infesting poultry birds
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Abstract

The population indices show constant relation with the rise or fall in temperature, during summer
and winter months. Lice index (monthly mean/bird) increased from February-March correspond-
ing the gradual increase in temperature. The peak index is obtained in May—June when there is a
sharp increase in temperature. %he lower index is seen from September-February, corresponding
with the decline in temperature and increase in relative humidity.

1 Introduction

Seasonal changes in nature are very clearly reflected in organic life. It is,
therefore, natural to expect that parasites, particularly the ectoparasites, also
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respond to the annual cycles of climatic changes. Among phthirapterans,
specially the Mallophaga, inspite of the fact, that they live in relatively constant
environment of their host feather’s or hairs, even though they are not able to
remain unaffected by the climaxes of seasonal changes (voN KELER 1969).
Some of the mammalian as well as avian lice species have been studied from
this point of view. DERYLO (1975) has briefly reviewed the effect of ecological
factors on the intensity of avian Mallophaga. It is noticed that studies on the
seasonal fluctuations in the population of mammalian lice have been made by
CRAUFURD-BENSON (1941) and MATTHYSSE (1944) in Bovicola bovis (Linn.)
infesting cattles; by ScorT (1952) and MURRAY (1963a, 1968a and b) in
Damalinia ovis (Schrank) infesting sheeps; by Cowan (1944) in some species
of Tricholipenrus (Bedford) infesting black-tailed deer; by BENNET (in ANDER-
SON 1962), SAMUEL and TRAINER (1971) and WATsON and ANDERSON (1975)
infesting white-tailed deer; by Murray (1963b) in Damalinia equi (Denny)
infesting horses and by Amin (1973) in Heterodoxus spiniger (Enderlain)
infesting dogs, whereas little information on similar work on avian Mallophaga
is also available from the work of WoopmaN and Dicke (1954) on Bruelia
vulgata (Kellogg) infesting sparrow; by ToUuLEsHKOV (1965) on some species
of Mallophaga infesting Sturnus vulgaris; by Baum (1968) on six species of
mallophaga infesting black bird Turdus m. merula; and by EVELEIGH and
THRELFALL (1976) on twelve species of Mallophaga infesting auks.

But to date no detailed study has been undertaken on the seasonal dynamics
of avian Mallophaga. Therefore, the present study on one of the avian species
has been undertaken.

2 Material and method

During the last two months of the year in 1976 and entire year 1977, 50 birds were banded (ringed)
and examined from this point of view. These birds were kept under ideal conditions in Banaras
Hindu University Agricultural Poultry Farm. A record of daily maximum-minimum temperature
and relative humidity was maintained and mean monthly values were determined (table I).

DORSAL
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Fig. 1. Body regions of host examined. - 1. crown, 2. gular, 3. nape, 4. neck, 5. breast, 6. abdomen,
7. back, 8. wing, 9. tail, 10. leg

To find out the changes in the population and distribution of lice on the host, each bird was
examined at weekly intervals. Experimental birds were handled with great care so that no damage
is done to them, as well as to the lice population present on them. Each bird was thoroughly
searched for the presence of lice by deflecting feathers. The use of a magnifying lens was quite
helpful to locate the lice on the feathers. Like this the number of lice present on each feather (in
situ) is assessed and an approximate total population of lice on the bird is determined. As this
species is a sluggish one amf does not move fastly from one part of the body to the other part, there
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was no difficulty in locating them. Eventhough some birds were sedated with the help of ether and
the count of the entire population of lice in different regions of body was made to confirm the data
obtained by previous method. For accounting the distribution of lice on different parts of the
body, the entire body of host is arbitrarily divided into ten regions viz. crown, gular, nape, neck,
breast, abdomen, back, wing, tail and legs (fig. 1).

3 Results

As far as fourteen species of Mallophaga are reported to occur on poultry bird
Gallus domesticus (L.) but only one species Lipeurus lawrensis tropicalis Peters,
is found infesting the domesticated poultry birds of Banaras Hindu University
Agricultural Poultry Farm. The frequency and intensity of infestation of L.
lawrensis tropicalis during different months of the year is given in table 1, and
figs. 2, 3. The relative abundance of the lice on different parts of the body of
theo host is shown in table 2. During the winter months (late October—early
February) when the atmospheric temperature is low and relative humidity 1s
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Fig. 2. Seasonal dynamics of Lipeurus lawrensis tropicalis compared with mean monthly tempera-
ture (°C) and mean monthly relative humidity (°/c) [] adults nymphs

400 poo-o-o-omq, 100 ’;
~ / \ H
3 AN s
¢ o 450 e
b4 o
2 g
& 300 Je0 % £
- <
o
£ g
@ 1708 o
g ig
2. 200} 603;
w
. 35
Q3 50 W
S 22
] [
g o} 4o§§
z @
2
= 30
2 2

NDJFMAMI JASO
1976-77

Fig. 3. Seasonal dynamics of Lipeurus lawrensis tropicalis
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sufficiently high, the population density of lice on each bird is extremely low
while the percentage of adult population is higher than the nymphal popula-
tion (ratio varies from 4:1 to 3:1). As atmospheric temperature rises the relative
humidity decreases during spring season (late February to early March) there is
a rise in the population density of lice and the adult nymph ratio also changes
from 3:1 to 2:2. The further rise in temperature and decrease in relative
humidity during the summer season (March to early July) causes the popula-
tion of lice to reach its climax but the ratio of adult becomes low (1:2). During
rainy season (late July—early October) the population of lice shows a decline
trend which gradually goes on decreasing in the autumn months (late July to
early October) whereas the adult nymph ratio shows a change trom 1:2 to
2:2.5 in July and reaches 3:1 in September and October.

Since the poultry birds are domesticated birds and live in close association
to each other, the frequency of infestation cannot be of so importance. Even
though there is a decrease in infestation (75-80 %) during winter months (late
November, December and early February) (table 1) but 100 °/ infestation was
noticed from the month of March to September and it decreases up to 90 % in
the month of February and October.

4 Discussion

This study shows that there is a direct correlation between the prevalence of
infestation and environmental factors i. e. temperature and relative humidity.
Lice index remained at low level during the winter months (November-mid
February) when atmospheric temperature is low and humidity is considerably
high. The lice index increases in February—March corresponding the gradual
increase in atmospheric temperature and decrease in relative humidity. The
peak index is obtained during May—June which is caused by a sharp increase in
atmospheric temperature and decrease in relative humidity (figs. 2, 3). More or
less similar findings are reported for Bruelia vulgata infesting Sparrows
(WoopmaN and Dicke 1954); in some species of Mallophaga infesting Sturnus
vulgaris (TOULESHKOV 1965) and in several species of Saemundssonia, Cum-
mingsiella and Austromenopon infesting auﬁs (EveLelGH and THRELFALL
1976). However, BauM (1968) has pointed out that there is no basic difference
in annual fluctuation of population of amblyceran and ischnoceran mallo-
phaga, but voN KELER (1969) has clearly mentioned the occurrence of seasonal
variations in the density of mallophagan populations by having maxima in
winter and summer and minima in spring and autumn. Furthermore during the
period of increasing infestation, it is noticed that nymphal population domina-
ted over the adult population. Whereas in mammalian species of lice the
population rises during the winter months instead of summer months as in
Bovicola bovis infesting cattles (CRAUFURD-BENSON 1941 and MATTHYSSE
1944); in Damalinia ovis infesting sheeps (ScoTT 1952; MURRAY 19632, 19682
and b); in some species of Tricholipeurus infesting black and white-tailed deer
(CowaN 1944; BENNETT in: ANDERSON 1962; SaAMUEL and TRAINER 1971;
WaTsoN and ANDERSON 1975); in Damalinia equi infesting horses (MURRAY
1963b). But the population of Heterodoxus spiniger is higher during the spring
(May) instead in winter months (November-December) (AMIN 1973).
Therefore, it is concluded that the infestation of L. lawrensis tropicalis
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depends upon the external environmental factors and on the seasonal varia-
tions.
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Zusammenfassung

Untersuchungen zur Saisondynamik des Federlings Lipeurus lawrensis tropicalis Pet.
(Pbthiraptera, Ischnocera) bei Gefliigel

Die Populations-Indices von L. lawrensis tropicalis zeigten wihrend der Sommer- und Wintermo-
nate konstante Relationen zwischen dem Auftreten des Mallophagen am Gefliigel und der
Auflentemperatur. Der Spitzenindex wurde — nach starkem Temperaturanstieg — 1im Mai/Juni
erreicht. Der Minimalindex wurde zwischen September und Februar bei niedriger Temperatur
aber relativ hoher Luftfeuchtigkeit beobachtet.
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A study on the phenology and ecology of the green stink bug
Nezara viridula L. (Heteroptera: Pentatomidae)

By M. A. A1, A. M. AwapaLrial, and A. A, EL-RanMman

Abstract

The population of the green stink bug Nezara viridula L. was estimated by conducting periodic
survey during the years 1975 and 1976. It was expressed as number per 100 double strokes.
Overwintering adults resumed activity by mid of March, and the population attained its maximum
by mid of April. The number of adults in either spring or late summer correlated closely with
Eopulation size of nymphs. All nymphs developing in August produced adults that entered
ibernal diapause. The insect had 4 generations in 1975, while only 3 generations were recorded in
1976. The overall sex ratio among field collected bugs was aproximately ¢ : 3,1 : 1.
The effect of daily mean temperature, daily mean rel. humidity and day-length on the
gopulation density of the green stink bui was investigated. A positive relationship was found
etween insect population (insity and each of daily mean temperature and day lenght, while rel.
humidity showed different relations depending on season and year. The partial regression values
and the percentages of the explained variance showed that the effect of the three climatic factors
was high only in spring. These values also denote that there are other environmental and biological
factors that play a great role in the variability of the population dynamic of the green stink bug
population particularly during summer.

1 Introduction

The green stink bug Nezara viridula L. is a polyvoltine species. It covers
temperature and tropic areas, including southeastern Asia and Africa
(MrrcHEL and Mavu 1969). In Egypt, it was recorded by WiLLcocks (1924) on
okra, later it became a serious pest on cotton (KaMaL 1937), on vegetable crops
and recently on citrus trees (ATTIAH et al. 1974). One generation is produced
in the spring and one to three generations during summer and autumn (KamaL
1937; CumsER and EvereT 1950; KIRITANI et af 1967; R1zzo et al. 1968). The
adults of fall generations undergo a hibernal diapause and last almost 4 months
from mid September to mid January (PEscort 1940; Kirrrant and Hokyo
1970). Survival rate of winter population is greatly influenced by the environ-
mental conditions, especially low temperature. Males usually severe great
mortality throughout winter due to their heterogametic composition
(W1GGLESWORTH 1953; ANDERESEN 1961; KIRITANI et al. 1962).
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