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Various energetic parameters of the golden mouse, Ochrotomys
nuttalli, were measured for three different laboratory diets. No signifi-
cant group weight changes due to the effect of diet were found. While
food intake (g/g wet wt) was found to be significantly different (P<0.05)
between the highest and lowest caloric diets, no differences were found
between ingestion rates based on caloric content. Fecal production for
all diets differed significantly (P<0.05). Accordingly, mean assimilation
efficiencies on all diets were found to be significantly different
(P<0.05). These findings indicate that the caloric needs of this species
are met by varying the rate of food intake as a function of dietary
(caloric) composition.

[Dept. Zool.,, Miami Univ., Oxford, Ohio 45056, USA]

I. INTRODUCTION

The golden mouse, Ochrotomys nuttalli (Harlan), a docile semiar-
boreal species, is one of the least studied small mammals in North
America. Though the range of this species is fairly extensive (Walla-
ce, 1968), limited population size attributed to unique habitat require-
ments probably accounts for a lack of knowledge regarding the
functional aspects of this species. Although various components of its
life history (Barbour, 1942; Goodpaster & Hoffmeister,
1954; Andrews, 1963; Packard & Garner, 1964), population
dynamics (Blus, 1966; Wallace, 1968), behavior (Dunaway, 1955;
McCarley, 1958; Easterla, 1968), and ecology (McCarley,
1958) have been studied, no studies have been concerned with the
bioenergetics of the golden mouse. In contrast, much research has been
conducted on the bioenergetics of various small mammal species in an
attempt to better understand their trophic relationships and population
function (Golley, 1960; Sharp, 1967; Barrett, 1969; and others).
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The purpose of this study was to measure and evaluate various energetic
parameters of golden mice maintained on three different laboratory diets
to understand better their feeding strategy.

II. METHODS

Six adult males and two adult females were captured by hand from nests near
Bighill, Madison County, Kentucky, U.S.A, in early December, 1973. The ratio
of captured females to males was lower than reported in previous studies
(Goodpaster & Hoffmeister, 1954; Wallace, 1968). Interestingly, six
of these animals (four males and two females) were caught in one large nest in
a red cedar tree (Juniperus). Goodpaster & Hoffmeister (1954) have
reported finding nests with as many as five individuals in them. Captive animals
were housed at the Ecology Research Center located on the Bachelor Wildlife
Estate near Miami University, Oxford, Ohio. The mice were caged separately
for seven weeks and fed Purina laboratory chow and a mixture of wild bird seed.

The food consumption method was used in this study since Odum, Connell
& Davenport (1962) proposed that this method was more accurate than the
oxygen consumption method for energetic studies. Weight changes, food intake,
and assimilation efficiencies, based on three diets, were measured for three se-
parate 10-day periods (6 to 16 February, 4 to 14 March, and 1 to 11 April, 1974).
Three males and one female were selected for these studies due to their simi-
larity in weight. After completion of each diet, animals were returned to pre-
experimental housing and food conditions (i.e., caged separately and fed laboratory
chow and wild bird seed) for at least one week. This period was followed by
a one-week acclimation to the new diet. Feeding experiments were conducted in
metabolic cages (Barrett, 1969) where food intake, feces, and urine were
measured separately. The metabolic cages were contained in an environmental
chamber maintained at 21°C+1 and a 12-hour photoperiod for all diets. Water
was provided ad libitum.

The three experimental diets consisted of blended amounts of husked sunflower
seeds (Helianthus annuus L.) and Purina laboratory chow in ratios (by weight)
of 75% chow-25% seed, 50% chow-50% seed, 25% chow-75% seed, diets A, B, and
C, respectively. Each animal was weighed, and feces, urine, and uneaten food
were collected daily. Feces and urine were oven-dried at 40°C for 72 hours and
for one week, respectively, weighed, and stored for caloric analyses. All samples
were thoroughly ground and homogenized with a Wiley mill. Ash-free caloric
values of feces, urine, lab chow, and sunflower seeds were determined by Parr
adiabatic bomb calorimetry. Computations for individual animals were based on
pooled 10-day samples for feces and urine collected from each diet. Triplicate
caloric determinations of the pooled materials produced mean values for each
10-day period. Sunflower seeds and laboratory chow were dried, ground, and
bombed, separately. Caloric content of each diet was calculated by proportion
using these values. Mouse caloric content was assumed to be 2.14 kcal/g wet body
weight as determined by Brisbin (1970). Values are expressed as kcal/g wet
body weight/day. Mean feces, urine, and experimental food (diet) caloric equiv-
alents are shown in Table 1.
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III. RESULTS AND DISCUSSION

Mean energy flow diagrams for the four golden mice on the three
experimental diets are shown in Figure 1. Energy flow for each diet
was considered in the following manner: I = A+ NA, A=P + R + U;
where I is ingested energy, A is assimilated energy, NA is nonassimilated
energy (feces), P is production, R is respiration, and U is urine. Assimil-
ation and respiration were calculated by difference. As defined for this
study, assimilation efficiency is the ratio of the energy actually assimil-
ated divided by the energy ingested X 100 (Odum, 1971).

The mean group weights (g) were 20.62+2.09 SD, 21.79+2.13 SD,
and 23.40 £ 2.89 SD, respectively, for the three diets. Table 2 summarizes
analyses of variance using a split-plot in time with whole plots (mice)
in a randomized complete block design to evaluate the effect of diet
and day on the changes in body weight, ingestion, fecal production, urine
production, assimilation, and assimilation efficiency. As noted, these

Table 1

Summary of caloric values used in this study. All values expressed as
kcal/g ash-free dry weight = SD.

Diet ! Experimental Food Feces Urine
A (75% chow-25% seed) 4,942 4.4510.09 2.8710.04
B (50% chow-50% seed) 5.65 4.4410.10 3.01+0.09
C (25% chow-75% seed) 6.35 4.421+0.12 2.9110.08

1 Computations based on single determinations.

2 Caloric content of experimental diets based on caloric values for Purina
laboratory chow and sunflower seeds of 4.23 and 7.06 kcal/g ash-free dry
weight, respectively.

analyses indicated no significant weight changes due to the effect of
diet or day. Owing to the fact that all experimental animals were of
adult size (Wallace, 1968) and, as a group, showed no significant
weight change for any diet, it was assumed that no significant amount
of energy was channeled into growth (production).

While use of the Duncan New Multiple Range Test (DNMRT) (Dun -
can, 1955) showed that the ingestion (g/g wet wt) rate for diet A was
significantly greater (P < .05) than diet C, and that the ingestion rate
for diet B overlapped both of the other diets, no dietary effect was found
for ingestion rates based on caloric content. Fecal production (g/g wet
wt and kcal/g wet wt) on all diets differed significantly (P < .05). Urine
production (g/g wet wt and kcal/g wet wt) values on diets 4 and C
differed significantly, whereas urine production for diet B was also found
to overlap diets A and C (see Fig. 1 and Table 2).
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Mean assimilation efficiencies of all diets, 80.0%, 86.7%, and 91.9%,
respectively, were significantly different (DNMRT; P < .05) from each
other. The high assimilation efficiency of the third diet (C) is similar to
that found for Oryzomys palustris (Harlan) feeding on animal material
(Sharp, 1967), Microtus pennsylvanicus (Ord) and Sigmodon hispidus
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Fig. 1. Energy flow diagrams for the golden mouse on the three experimental
diets: (A) 75% chow-25% seeds; (B) 50% chow-50% seeds; and (C) 25% chow-75%
seeds. All values expressed in kcal/g body wt/day % SD.

(Say & Ord) feeding on green plant material (Golley, 1959, 1960), and
Peromyscus polionotus (Wagner) feeding on seeds (Connell, 1959).
In summary, our findings indicate that caloric needs of golden mice
may be met by varying rates of food intake as a function of caloric
composition. Golden mice also vary in their ability to assimilate diets
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which vary in dietary composition. Drozdz (1968) also found that
several herbivorous small mammals varied (from 65 to 95%) in their
ability to assimilate consumed energy depending on diet.

The ability of the golden mouse to adjust ingestion rates for food
materials differing in caloric content is, no doubt, an adaptive advantage
in view of the species’ unique behavioral characteristcs. Grouping of
mice in one nest, especially in winter, suggests the need for an efficient
means of food collection, as well as a high assimilation efficiency. With

Table 2

Analysis of variance of the effect of diet and day on the changes in energetic
parameters. All values expressed on a per g wet weight basis.

: Sources of variations
Variables Diet Day Diet-day interaction
Body weight (g) 7.64X101a 2.22X10-! 2.97X10-1
4.76b 0.25 7 0.33
Ingestion (g) 4.06X10-2 7.711X10-4 2.68X10-4
R L U LA T e AR U 0 .. A
Ingestion (kcal) 3.30X10-1 2.29X10-2 8.67X10-3
,3‘61v,_, A lﬁ : 0.58
Feces (g) 5.68X10-3 3.01X10-% 1.35X10-%
57.65** .17 0.97
Feces (kcal) 1.13X10-! 5.91X10-4 2.59X10-
48.86** 2.16* 0.97
Urine (g) 2.43X10-4 1.91X10-¢ 5.43X10-8
B . BTSRRI, ", 1.09
Urine (kcal) 1.77X10-3 1.65X10-% 4.72X10-5
GO, s e 0.39 ; 1l
Assimilation (kcal) 8.61X10-2 1.71X10-2 6.98X10-3
1.31 135 0.56
Assimilation 1.37X10 2.78 2.98
efficiency (%) 515.65%* 0.78 0.84

a Mean square, P F value, * Significant at P<.05. ** Significant at P<.01.

a relatively high population density, often within a specific habitat site,
the golden mouse may thus be able (a) to select foods high in caloric
content, and (b) to assimilate efficiently various food types. Furthermore,
early breeding, which normally occurs from March to October (Good -
paster & Hoffmeister, 1954), may necessitate more territorial
behavior in order to acquire energy needs. This hypothesis was substant-
iated by a second trip to the initial collection site in early May, 1974.
Three adult females were captured, each in a separate nest. This sug-
gests that breeding may lead to territorial behavior based on caloric
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needs. Further studies of this species should focus upon its bioenergetics

and behavior in its natural habitat.
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Streszczenie

Oszacowano zmienno§é parametré6w energetycznych Ochrotomys nuttalli (Har-
lan) dla trzech réznych diet laboratoryjnych (Tabela 1). Nie znaleziono statystycz-
nie istotnych zmian w ciezarze miedzy grupami, ktére moglyby wynikaé z wplywu
diety. Wystgpily istotne réznice (P < 0.05) w pobraniu pokarmu miedzy najwyzsza
i najnizszg kalorycznie dietg, nie stwierdzono natomiast réznic w pobraniu energii
w kaloriach. Produkcja katu przy wszystkich dietach istotnie r6znita si¢ od siebie
(P £0.05). Zgodnie z tym, §redni poziom asymilacji przy karmieniu tymi dietami
byl tez istotnie r6ézny (P < 0.05; Tabela 2). Wyniki wskazujg, Ze zapotrzebowanie
kaloryczne tego gatunku gryzonia ujawnia si¢ poprzez réiny poziom pobrania po-
karmu, jako funkcja sktadu (kalorycznosci) diety (Ryc. 1).



