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Efficiencies of Digestion and
Assimilation in the Gecko
Hemidactylus turcicus
J. HoYT SLADE, WILLIAMB. ARNOLD, AND MICHAELV.
PLUMMER, Department of Biology, Harding University,

Searcy, Arkansas 72143, USA.

The gekkonid lizard Hemidactylusturcicusis a widespread and highly successful exotic in the United
States, often occurring at high densities (e.g., Rose
and Barbour, 1968). Various aspects of the ecology of
these populations have been studied (King, 1958; Rose
and Barbour, 1968; Trauth, 1985; Selcer, 1986, 1987;
Paulissen and Buchanan, 1991), but little information
relative to energetics (Selcer, 1987) is available. Here
we report on efficiencies of digestion and assimilation
in H. turcicusand compare them to those reported for
various insectivorous non-gekkonid lizards.
Adult H. turcicuswere captured 15 September 1992
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in Baton Rouge, Louisiana. Geckos ranged from 4554 cm snout-vent length (SVL) and 2.2-3.9 g body
mass. Geckos were housed individually in glass jars
(25 cm height x 15 cm diameter) containing wooden
shelter boxes (9 x 5 x 18 cm). Water was provided
ad libitum. Jars containing geckos were maintained
in an environmental chamber at 27 C on a 12L:12D
photoperiod. After measuring SVL and mass, geckos
were starved for 3 wk and then checked for gut clearance by palpation. Each gecko was then fed one preweighed 3-6 wk old cricket (Acheta domestica) every
3 d for 70 d. All geckos fed regularly and maintained
or gained body mass during the experiment (mean
mass gain = 10.6%,SD = 7.2). Crickets were fed poultry pellets dusted with vitamins. Water content of
crickets was determined by drying samples of at least
10 crickets each for 24 h at 60 C and subtracting the
resulting mass from wet mass. Feces and solid urinary
wastes of geckos were collected and pooled for each
individual gecko after each feeding. Urinary wastes
were manually separated from feces, and each was
frozen separately until processed. Processing involved drying at 60 C for 24 h, grinding into homogenous mixtures, pressing into pellets, weighing,
and then bombing the pellets in a PARR Semimicro
Oxygen Bomb Calorimeter (PARR Instrument Co.,
Moline, Illinois). Crickets were processed likewise to
determine caloric content. Dry masses of crickets, feces,
and urinary wastes were corrected for ash content
determined by weighing the residue remaining after
bombing each sample (Smith, 1976).
Efficiencies of digestion and assimilation were calculated using the equations of Kitchell and Windell
(1972) as modified by Johnson and Lillywhite (1979).
Digestive efficiency (DE) is the percent of calories
absorbed through the gut and is calculated as (C F)/C x 100, where C = calories consumed and F =
calories of fecal waste. Assimilation efficiency (AE) is
the percent of useable calories retained by the animal
and is calculated as (C - (F + U))/C x 100, where C
= calories consumed, F = calories of fecal waste, and
U = calories of urinary waste.
For crickets, mean water content was 76.7% (SD =
0.91, N = 5), mean ash content was 4.2% (SD = 1.04,
N = 3), and mean caloric content was 5298 cal/g (SD
= 103.6, N = 3). For 13 geckos, mean mass of crickets
consumed was 1.07 g (SD = 0.070), mean mass of feces
was 0.22 g (SD = 0.043), mean caloric content of feces
was 3377 cal/g (SD = 203.9), mean mass of urinary
wastes was 0.34 g (SD = 0.027), and mean caloric
content of urinary wastes was 2470 cal/g (SD = 26.1).
Mean digestive efficiency was 87.0%(SD = 2.27, range
= 83.2-90.3, N = 13) and mean assimilation efficiency
was 72.4% (SD = 2.13, range = 69.0-74.8, N = 13).
Efficiencies of digestion and assimilation in H. turcicus are similar to those reported for various other
insectivorous and omnivorous lizards fed insects, including anguids, iguanids, lacertids, teiids, and xantusids (DE = 80-90%; AE = 70-80%; Waldschmidt et
al., 1987). Such efficiencies in lizards may vary according to kind of food and body temperature (Harwood, 1979; Waldschmidt et al., 1987). Because our
geckos could not choose either their food or body
temperature as do free-living Hemidactylusspp. (Marcellini, 1976; Avery, 1981), the significance of our
laboratory results relative to the biology of H. turcicus
under natural field conditions is unknown.
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