OVIPOSITION BY TWO AUSTRALIAN SPECIES OF REPTILE TICK
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Within Australia there are approximately 52
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ABSTRACT : A comparison was made of the number and viability of eggs laid by
females of two reptile tick species, Amblyomma limbatum and Aponomma hydrosauri
on each day of the ovipositional cycle. The ovipositional curves of both species
followed a similar pattern, with the number of eggs laid increasing sharply during the
first few days but then gradually declining. The peak of the oviposition period of Amb.
limbatum females was however two days earlier than that of Ap. hydrosauri females.
Amb. limbatum females also laid significantly more eggs than Ap. hydrosauri of an
equivalent body weight and their eggs were significantly lighter in weight. These
differences may reflect adaptations to the different conditions experienced by each
species throughout most of their range.

REsuME : Une comparaison du nombre des ceufs pondus, de la modalité de
loviposition et de la viabilite des ceufs entre les femelles des espéces de tiques
Amblyomma limbatum et Aponomma hydrosauri, qui se trouvent chez les reptiles, a
montré que la modalité de I’oviposition était la méme, avec beaucoup d’ceufs pondus
pendant les premiers jours aprés le gorgement et moins d’ceufs pondus pendant les
jours suivants. Le maximum d’oviposition chez Amb. limbatum était accompli deux
jours avant Ap. hydrosauri. Les femelles d’ Ap. hydrosauri ont pondu moins d’ceufs
que les femelles d° Amb. limbatum et les ceufs étaient moins lourds. Ces différences
correspondent probablement aux conditions de I’environnement pour les deux espéces
de tiques, qui ont une répartition geographique separée.

microhabitat choice (PETNEY & ANDREws, 1983 ;

species of ixodid tick yet little is known of the
general biology (e.g. distributional limits, life cycle
development, ecology, behaviour, physiology) of
most species (ROBERTS, 1970). The most notable
exceptions are the reptile ticks Amblyomma limba-
tum and Aponomma hydrosauri, where detailed
studies have been made of their mating behaviour
(ANDREWS & BuLL, 1980, 1981a, 1981b ; ANDREWS,
1982 ; CHILTON & ANDREWS, 1988), attachment
sites to hosts (ANDREwS & PETNEY, 1983;
ANDREWS, PETNEY & BULL, 1982 ; BULL, SHARRAD
& BURZACOTT, 1989 ; CHILTON, BULL & ANDREWS,
1992a, 1992b), off-host survival (BULL & SMYTH,
1973; BurLL, CHILTON & SHARRAD, 1988) and

Kromp & BurL, 1987). Despite these extensive
studies, there are few comparative data on repro-
ductive parameters, which are needed to assess
population dynamics and species interactions in
these species. The present study compares the
number, weight and viability of eggs laid by females
of the two species on each day of the ovipositional
cycle.

MATERIALS AND METHODS

Stocks of the sleepy lizard host (Tiliqgua rugosa)
and of the two tick species were collected from the
Mount Mary area in South Australia. Unfed adult
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ticks were derived from nymphs which had engor-
ged, detached and moulted in the laboratory.
Sleepy lizards were each infested with 5-7 females
and 5-7 males of a single tick species, and were
maintained in laboratory cages in a 12 :12 photo-
period, with heat lamps on during the light phase.
Under these conditions, mating and engorgement
of female ticks take an average 38 days (for Amb.
limbatum) or 41 days (for Ap. hydrosauri) (CHILTON
& ANDREWS, 1988 ; CHILTON & BuLL, 1991). Fully
engorged females that detached from hosts were
collected from metal trays beneath the host cages
and weighed. They were kept in separate, ventila-
ted, 6 cm diameter petri dishes at 22°C and 85 %
R.H., in a 12 :12 photoperiod. Eggs were laid by 18
Amb. limbatum females (engorged weight 356-733
mg), and 14 Ap. hydrosauri females (376-775 mg).
The eggs laid by each female were removed daily at
10.00 hours, weighed (to 0.1 mg), and placed in
separate ventilated vials (5cm x 1 cm). They were
maintained in the same conditions as the oviposi-
ting females. Hatching took place several wecks
after oviposition. At this stage, the number of eggs
laid by each female on each day, and the number
that successfully hatched, were counted. Correla-
tion analyses were used to determine if the mean
egg weight, the minimum hatching time or the
proportion of eggs that hatched, were related to the
day of the oviposition period on which eggs were
laid. For each female on each day, average egg
weight was calculated from total weight of eggs laid
that day divided by the number of eggs. Then, for
each species, a mean daily egg weight was calcula-
ted from all females. The reproductive performance
of females was determined using the Conversion
Efficiency Index (CEI = weight eggs/weight of

engorged female at the time of detachment ; DRuUM-
MOND & WHETSTONE, 1970), and the reproductive
fitness index (RFI = no. of eggs that successfully
hatched/weight of engorged female at the time of
detachment ; CHILTON, 1992).

RESULTS

The mean number of eggs laid each day by
females of each species is shown in Fig. 1. Females
laid for up to 41 (for Ap. hydrosauri) or 49 (for
Amb. limbatum) days. Mean oviposition by Amb.
limbatum females peaked on the 5th day of egg
laying and between days 2-9 averaged 178.7 (s.e. =
+ 4.0) per day. Oviposition subsequently declined
steadily. Mean oviposition by Ap. hydrosauri fema-
les peaked on the 7th day of egg laying and between
days 3-11 averaged 89.6 (& 3.5) per day. Again,
oviposition declined steadily after this. Although
the mean engorged weight of the 18 Amb. limbatum
females was significantly lighter than that of the 14
Ap. hydrosauri females, they laid significantly more
eggs (table 1).

Fig. 2 shows the mean weights of eggs laid by
Amb. limbatum and Ap. hydrosauri females on each
day of the ovipositional period. Mean egg weight
increased markedly over the first four days for each
species. For Amb. limbatum, mean egg weight
increased to day 13, then declined, while the mean
egg weight for Ap. hydrosauri females tended to
remain the same over the remaining days of the
ovipositional cycle until the last recorded day. Amb.
limbatum eggs were significantly lighter than Ap.
hydrosauri eggs (table 1). The CEI and RFI were
both significantly larger in Amb. limbatum, indicat-

TABLE 1 : The mean number and weight of eggs laid by Amb. limbatum and Ap. hydrosauri females maintained at 22°C and 80-85% R.H. F values show the
results of one-way ANOVAs comparing means between species. U values show the resuits of Mann Whitney U tests comparing species.

Species No. Mean (+ s.e.) Mean (+ s.e.) Mean (+ s.e.) Mean (+ s.e.) Mean (+ s.e.)
engorged weight no. of eggs egg weight (mg) CEI RFI
(mg) laid/female
Amb. limbatum 18 489.6 (22.5) 2763.3 (150.8) 0.11 (0.09) 0.589 (0.016) 4.70 (0.27)
Ap. hydrosauri 14 599.3 (27.7) 1517.9 (132.4) 0.20 (0.18) 0.486 (0.033) 1.99 (0.28)
Fi3 = 9.66 ** Fi3 = 36.10 ** Fi3 = 736.90 ** U= 650* U = 11.0 ***

Significance levels : *** = P < 0.001, ** = P < 0.01; * = P < 0.05
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ing that Amb. limbatum females were able to
convert a greater proportion of their initial engor-
ged body weight into egg production and into
viable progeny than Ap. hydrosauri females of an
equivalent body weight.

The viability of.eggs is also shown in Fig. 2. For
both species, only 40-50 % of the first day eggs
subsequently hatched, but survival then rapidly
rose and remained high to day 24. After day 24, egg
viability declined markedly for Amb. limbatum, and
to a lesser extent for Ap. hydrosauri. There were
significant correlations between the proportion of
eggs that hatched and the mean weights on that day
of Amb. limbatum eggs (r, = 0.2288, p < 0.001)
and Ap. hydrosauri eggs (r; = 0.2354, p < 0.001).
For both species, on days when eggs were heavier,
hatching success was higher.

DiscussioN

The shape of the oviposition curves of Amb.
limbatum and Ap. hydrosauri females conform to
those reported for females of other ixodid ticks
- (SWEATMAN, 1967 ; SONENSHINE & TIGNER, 1969 ;
DRUMMOND et al., 1969 ; DRUMMOND & WHETS-
TONE, 1970; DRUMMOND et al, 1971a, 1971b;
BENNETT, 1974a, 1974b; DRUMMOND & WHETS-
TONE, 1975; IwuaLA & OKpPALA, 1977a, 1977b;
DAVEY et al., 1980a, 1980b ; OUHELLI et al., 1982).
There were differences between the two reptile tick
species in the quantity and quality of eggs laid by
females on different days of the ovipositional cycle.
For Amb. limbatum, eggs laid on the first few days
and towards the end of the ovipositional cycle were
lighter in weight and had a lower hatching success
than eggs laid in the middle portion of the ovipo-
sitional cycle. Later eggs may have reduced viability
because females may not have enough nutrients left
to convert into the production of viable eggs.
Alternatively, females may be unable to produce
enough wax to protect later eggs from desiccation.
For Ap. hydrosauri, eggs laid on the first few days
of the cycle were lighter in weight and had low
hatching success. Unlike Amb. limbatum, eggs laid
by Ap. hydrosauri females at the end of the cycle did
not decline in weight and there was no marked

decline in hatching success. Ap. hydrosauri laid
fewer eggs than Amb. limbatum.

We have suggested previously that interspecific
differences in the reproductive parameters of these
species may represent adaptations to the different
environmental conditions each species experiences
throughout the majority of its range (CHILTON &
BuLr, 1991). In South Australia, the two tick
species have allopatric distributions that abut
(BuLL et al., 1981). Amb. limbatum occupies the
warmer semi-arid areas of the state, while Ap.
hydrosauri is found in more cooler, temperate areas
(SmMyTH, 1973). Amb. limbatum females are on
average lighter after feeding on hosts than Ap.
hydrosauri females, yet they produce more eggs,
possibly a response to maximize the number of
progeny reaching the adult stage (CHILTON &
BuLL, 1991). In the context of r- and k-selection
(McARTHUR & WILSON, 1967), Ap. hydrosauri could
be considered more of a k-strategist because the
females are larger in size and produce fewer but
larger eggs than Amb. limbatum, an adaptation for
a more stable environment. Amb. limbatum produce
more eggs over a longer period. However, this
elongated period of oviposition is of relatively little
significance because of the declining viability of
those later Amb. limbatum eggs, at least in the
conditions of this experiment. Despite this, the
greater RFI value of Amb. limbatum females indi-
cates that they produce 2-3 times more viable
progeny than Ap. hydrosauri.
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