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Four consecutive laboratory feeding trials were made on subadult
prairie dogs, Cynomys ludovicianus Ord, 1817. Food intake averaged
4,1+0.14 grams and live weight gain 0.88+0.09 grams per 100 grams of
body weight per day in the earliest test and decreased to 2.3+0.14 and
0.021£0.07 per grams of body weight per day (respectively) in the last
test. There was a significant increase in the percent apparent digestion
of organic matter (84.5—87.2), gross energy (84.3—87.0), and dry matter
(81.6—84.3) from the first to the last feeding period. There was no
difference in the apparent digestion of minerals and nutrients by male
and female prairie dogs when computed on an equal live weight basis.
Males (x=945 g) consumed more energy per day because they averaged
120 g heavier than females (x=825 g). The mean live weight of all
prairie dogs was 782 g at start and was 988 g at the end of the study.

I. INTRODUCTION

The blacktailed prairie dog, Cynomys ludovicianus Ord, 1817, is a
dominant squirrel in much of the area of the Central Great Plains of
North America (Costello, 1969). It occurs in the shortgrass and
mixed prairie east of the Rocky Mountains from southern Canada to
Mexico (Hall & Kelson, 1959). Blacktailed prairie dogs were
estimated to have totaled five billion during the nineteenth century
(Seton, 1929).

It has been reported that the majority of the plants eaten by prairie
dogs are the same plants desired by livestock (Kelso, 1939; Taylor
& Loftfield, 1924). Smith (1958) reported that blacktailed prairie
dog towns are the grazing sites favored by cattle in Kansas. Prairie dogs
generally select the most nutritious items to eat, and Koford (1958)
suggested that competition between prairie dogs and cattle should be
judged in terms of calories and nutrients. Laboratory studies involving
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the kcal of food consumed and kcal feces excreted can be used to deter-
mine energy intake and apparent digestion of the prairie dogs.

Although much has been written about prairie dogs (Costello,
1970), until now there is little published about the daily consumption and
nergetics. It is the objective of this paper to describe the input-output
relations of gross energy and some chemical-nutrient components recorded
for prairie dogs while consuming a balanced diet in the laboratory, and
to estimate the potential energy that prairie dogs may have used in the
prairie ecosystem before European man came to North America.

II. MATERIAL & METHODS

The data comprise four feeding trials on a »concentrated ration« which was fed
to 20 young blacktailed prairie dogs. This food contained about 16% natural protein,
2% fat, and 22% fiber (Table 1). Measurements (at three-day intervals) were taken
for food intake, output of feces and body weights of prairie dogs.

Table 1

The mean composition per gram of food (dry weight) for the ration of 20 young
blacktailed prairie dogs during four laboratory feeding periods in 1970.

Feeding Trial Periods

Aug. 1 Aug. 25 Sept. 12 Oct. 2 Mean
Food* through through through through overall
Component Aug. 21 Sept. 8 Sept. 27 Oct. 31 periods
Gross energy- 4.4 4.3 4.4 44 4.4

kcal/g

Ash % 8.7 6.9 8.4 6.9 .y
Sodium % 1.6 1.6 13 19 19
Potassium % 1.6 1.4 1.4 1.1 14
Phosphorus % 1.0 0.9 0.9 1.0 1.0
Calcium % 0.03 0.02 0.02 0.02 0.02
Magnesium % 0.04 0.04 0.04 0.04 0.04
Manganese % 0.03 0.01 0.03 0,03 0.03
Cobalt % 0.3 0.3 0.2 0.2 0.3

* The ration was a formulation of natural feeds mixed so it contained about 16%
protein, 2% fat and 22% fiber.

Two prairie dogs of the same litter and sex were kept together in each cage
throughout the experiments. Excess food and water was always present. The
daylight in the laboratory was normal and was not controlled with artificial lights.
Ambient laboratory temperature fluctuated around 20°C.

The dates of the feeding tests in 1970 were: August 1—21; August 25-September
8; September 12—27; and October 2—31. The mean live weight of the prairie dogs
was 782 g at the start and was 988 g at the end of the study. The average live
weight per dog was 857 g, 955 g, 973 g, and 986 g for each consecutive feeding
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period, respectively. The young prairie dogs had been kept in their laboratory
cages and fed on the concentrated ration for one month before the feeding tests
were started.

Forage or feces were each composited for each separate feeding period, on an
equal weight basis, for each cage. The pair of »whole samples« for each feeding
test were analyzed for oven dry weight, gross energy, ash, potassium, sodium,
calecium, cobalt, magnesium, manganese and phosphorous. »Organic matter« was
calculated by subtracting the ash weight from the oven dry weight. The mean of
a feeding period was derived for each of the ten cages for the chemical-nutrient
factors that were determined.

Chemical components were analyzed according to the Association of Official
Agricultural Chemists (A.O.A.C.) 1965. Ash was determined by ignition at 600°C
for 4 h. Mineral elements were measured after samples were wet-ashed. Potassium
and sodium were determined with a Beckmann DU-2 spectrophotometer and
calcium, magnesium and manganese were estimated with a Perkin-Elmer 290
atomic absorption spectrophotometer. Phosphorus was measured with a B&L
Spectronic 20 colorimeter. Gross energy was determined with a Parr oxygen bomb
calorimeter. Oven dry weights were obtained after an air dry sample was kept
at 65°C for 48 h, cooled in a dessicator to room temperature, and then weighed.

The computed means were tested for statistical significance (P=0.05) by analysis
of variance and by co-variance transgenerations. Averages were computed for
solid ingesta and solid excreta relationships for each feeding period on an oven
dry weight basis.

III. RESULTS

The male blacktailed prairie dogs averaged 120 g heavier in live weight
than females (945 g vs 825 g) over all feeding periods. The males cons-
istently ate more food and excreted more feces than did the females.
However, on an equal live weight basis the average dry weight of food
ingested and the live weight gain was not statistically significantly dif-
ferent between the sexes (Table 2). The apparent digestibility of dry
matter, gross energy and minerals was similar for males and females
when computed on an equal live weight basis. Therefore, it was possible
to standardize the input-output feeding trial data for differences in body
weight for all prairie dogs (Table 3).

The feeding tests were started August 1 and lasted until October 31
(three months). Apparently, the young prairie dogs were approaching
maturity when the tests were begun because the daily rate of growth
was about 1% of the live weight in the first period, 0.1%0 in the second
and third periods and only 0.02% in the last feeding period (Table 2).
Also significantly less food and energy was ingested per body weight in
each successive feeding period. Forage consumption expressed as a per-
centage of body weight tends to be highest in the young, and decreases
with increasing »physiological age« and weight in all herbivorous
mammals. This is due to young herbivores reaching an average forage
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Table 2

The average values (AV*SE) computed per 100 g live body weight per day for
the ingestion of food components and live weight gain of 20 young blacktailed
prairie dogs during four laboratory feeding trials in 1970.

Feeding Trial Periods

Aug. 1 Aug. 25 Sept. 12 Oct. 2 Mean
s:;:g:goen; through through through through overall
Aug, 21 Sept. 8 Sept. 27 Oct, 31 periods
Dry weight
Consumption (grams) 4.1 %014 = 3.8 £0.14 3.0 £0.17 2.3 *0.14 3.3 +0.13
Ration gross
energy (kcal) 18.1 063 16.3 059 13.3 +0.76 10.3 +0.64 14.6 *+0.58
Organic matter
(grams) 3.8 10.13 3.5 +0.13 2.8 +0.16 2.2 +0.13 3.0 +0.12
Live weight
gain (grams) 0.88+0.09 0.10£0.03 0.13£0.05 0.02+0.07 0.28+0.07
Table 3

Average percentage of some food components apparently digested by 20 young
blacktailed prairie dogs during four laboratory feeding trials in 1970.*

Aug. 1 Aug. 25 Sept. 12 Oct. 2 Mean
Food through through through through overall
Component Aug. 21 Sept. 8 Sept. 27 Oct. 31 periods
Organic matter 84.5 85.6 86.3 87.2 85.9
Gross energy 84.3 85.2 86.7 87.0 85.8
Dry matter 81.6 82.8 83.6 84.3 83.1
Ash 50.9 46.1 54.3 45.0 49.1
Sodium 99.1 52.5 47.0 36.8 48.8
Potassium 53.8 42.5 34.7 20.6 379
Phosphorus 245 19.7 18.8 16.7 20.0
Magnesium —3.0 —2.7 —2.3 —0.15 —2.4

* Calculated on a dry weight basis.

consumption rate comparable to that of mature animals sometime before
mature weight is reached.

The mean compositions of the four rations fed the prairie dogs was
similar for most of the food components (Table 1). Total energy assimi-
lation is likely to be slightly lower than the values we obtained since we
did not account for energy losses in the urine. Drozd z (1968) reported
that energy losses in urine for wild rodents does not exceed 5% and for
rodents consuming diets of high fiber content the losses are considerably
less. The digestion values in this study are a result of the percent of
apparent absorbence of the food components on an oven dry weight basis.
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% component in solid ingesta X weight of solid ingesta
% component in solid excreta X weight of solid excreta

% digestion = 100 — 100 X

There was a small but statistically significant (3%) increase in the
apparent digestibility of organic matter, gross energy and dry matter
from the first to the last feeding period (Table 3). There was a signifficant
decline of sodium, potassium and phosphorus digested from the first to
the last feeding period. Digestion of manganese was less than 1% but
all of the cobalt appeared to have been absorbed. Low and negative dig-
estion indices were recorded for magnesium and calcium in all feeding
periods. There was a significant trend from a minus 3% to a minus 1%
digestion of magnesium from the first to the last feeding period. Calcium
values for digestion were between — 0.7% and — 0.5%) and were not
related to the sequence of the feeding periods.

The apparent digestion of organic matter (M), oven dry weight (WT),
gross energy (GE), potassium (K), and sodium (Na), were positively and
significantly correlated (P = 0.01) within each feeding period (Table 4).
Calcium (Ca) digestion was negatively and significantly correlated with
OM, WT, GE, and manganese (Mn) in the fourth feeding period but
significantly and positively correlated with Mn in the second period.
Magnesium (Mg) digestion was negatively correlated with OM, WT, GE,
K, Ca, Na, Mn in the fourth feeding period and phosphorus (P) in the
first, second and fourth feeding periods (Table 4). Phosphorus digestion
was significantly positively correlated with WT and Mn in the third and
fourth feeding periods, and with OM, GE, K, and Na in the second, third
and fourth feeding periods.

The observed values for the assimilation of minerals and nutrients are
within the normal limits reported in the literature for laboratory tests
for livestock and other mammals.

1V. DISCUSSION

Life is dependent upon energy fixed in plants, and we can compare
the trade-off value of feeding herbivores on the basis of energy conver-
sion and transfer. Consider the energy of the plants consumed annually
by the five billion blacktailed prairie dogs which Seton (1929) and
others estimated to have lived in the Central Great Plains of North
America before habitation by European man. The removal of energy from
the ecosystem by prairie dogs (prior to livestock grazing) can be shown
by considering the food energy consumed as a source of energy for the
production of meat for human consumption.
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Recently published reports show the diets of cattle include most of the
herbaceous species of plants growing in the area historically occupied by
prairie dogs (Free et al., 1970; Cook et al, 1967; Merrill et al,
1966; Rice & Vavra, 1971; Thetford et al., 1971). The published
reports on the food plants of prairie dogs (Kelso, 1939; Koford, 1958;
Costello, 1970) suggest that livestock, if grazed at optimum levels of
efficiency, would consume mostly the same plants as prairie dogs.

According to Cook (1971), 24 megacalories of digestible energy are
required to produce one kg of meat in the form of a steer or lamb
gaining weight during the spring and summer from native vegetation.
Assume that an average prairie dog weighs 750 g (Koford, 1958;
Costello, 1970) and its average digestible energy requirement is
13 kcal per 100 g of body weight per day (0.86 X 15 wcal/100 g/day =
= 13 kcal/100 g/day). The calories of digestible energy required to feed
- an average prairie dog per year would be 35,588 kcal (13 kecal/100 g/day X
X750 g/prairie dogX 365 day/yr = 3.6 X108). Therefore, if the digestible
energy required by five billion prairie dogs was converted to meat by
livestock there would be an annual potential of 741 billion kg of meat.

3.6 10° keal/prairie dog/yrX5 billion prairie dogs
2.4X104

The per capita consumption of beef per year in the United States at
present is about 50 kg. The total beef consumed per year in the United
States is about ten billion kg (203,000,000 people in U.S.X50 kg/person =
= 10 billion). Therefore, if the 17,794 billion megacalories of digestible
energy that might have been consumed by five billion prairie dogs were
being converted to beef each person now living in the United States
could potentially consume about 365 kg of meat per year. This is
equivalent to 7.3 times more beef than that consumed annually in the
United States.

The trade-off value of digestible energy consumed by prairie dogs with
that of pronghorns and bison, before European man came to the prairies
of North America, may nearly approximate the same relations assumed
for livestock and prairie dogs. Recent comparisons have been published
for the diets and metabolic requirement of livestock, pronghorns and
bisons (Nagy & Hoover, 1971; Nagy et al,, 1971; Rice & Vavra,
1971; Rice et al, 1971; Peden, 1971; Hyder et al, 1971). There is
little doubt that on sites consistently able to annually produce at least
2,000 kg/ha prairie vegetation (dry weight) the bison (and now the cattle)
was an aid through high grazing intensity to keep the plants short so
the prairie dogs could live there and avoid being killed by predators.
However, the popular hypothesis that there was a reciprocal ecological

= 741 billion kg meat
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relation between bison and prairie dogs, each tending to aid the other,
seems less and less likely as the scientific community obtains more and
better knowledge. If there were a beneficial relationship between bison
and prairie dogs it is our hypothesis that it might have been primarily
one-sided, the prairie dog taking a population gain whenever it could,
but giving almost nothing to the bison in return.
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POBRANIE POKARMU I JEGO STRAWNOSC U NIESWISZCZY
W WARUNKACH LABORATORYJNYCH

Streszczenie

Nieéwiszcze, Cynomys ludovicianus (Ord, 1817), wystepuja licznie na preriach
amerykanskich na wchoéd od Gér Skalistych, od poludniowej Kanady az po Mek-
syk. Na pastwiskach moga one konkurowaé¢ z bydlem domowym, poniewaz odzywia-
jg sie tymi samymi ro$linami.

Na 20 dorastajacych nieswiszezach, w ciagu trzech miesiecy wykonano 4 kolejne
serie doswiadczen zywieniowych, z ktérych kazda trwala 15—18 dni. Zwierzeta
trzymano dwéjkami w klatkach metabolicznych, karmiono je standardows pasza
(Tabela 1), okreSlano dokladnie konsumpcje i fekalia. Pasza i kal byly analizowane
na sucha mase, warto§¢ kaloryczng, zawarto$¢ popiolu i materii organiczne] oraz
potas, s6d, wapn, kobalt, magnez i fosfor.

W ciagu trzech miesiecy doSwiadczen nie§wiszcze przyrosty $rednio od 782 g do
988 g ciezaru ciala, jednak tempo przyrostu wyraZnie malalo w miare jak zwierze-
ta dojrzewaly (Tabela 2). Dobowa konsumpecja pokarmu osiggala Srednio 3,3 g pa-
szy/100 g ciala — doba, co odpowiada 15 kcal/100 g ciala — doba. Konsumpcja li-
czona na jednostke ciezaru ciata (100 g) zmniejszala sie jednak od 4,1%0,14 g w
pierwszej serii doSwiadczen do 2,310,14 g w ostatniej serii (18—15 kcal/dobe), co
wigzalo sie ze wzrostem badanych zwierzat (Tabela 2). NieSwiszcze posiadajg wyso-
ka strawnoéé pokarméw (tj. konsumpcja minus kal). Strawno$é osiagala ¢rednio



200 R. M. Hansen & B. R. Cavender

85,8% w stosunku do energii pokarmu, 85,9% w stosunku do materii organicznej
i 83,1% dla suchej masy (Tabela 3). Stwierdzono istotna poprawe strawno$ci tych
skladnikéw pokarmu (o 2,7%) w miare jak zwierzeta dorastaly. Nie bylo natomiast
réznic w konsumpeji i strawno$ci paszy pomiedzy samcami i samicami, jezeli prze-
liczaé jg na jednostke ciezaru ciala (samce byly $rednio cieisze o 120 g). Wykona-
no analize korelacji strawno$ci skladnikéw odzywczych i mineralnych paszy we
wszystkich seriach do§wiadczen (Tabela 4).

Roczne zapotrzebowanie pokarmowe nie§wiszeza o Srednim cigzarze ciala (750 g)
mozna ocenié na 35.588 kcal energii strawnej. Szacuje sie, iz przed kolonizacjg euro-
peijska Ameryki Pn. i wprowadzeniem hodowli bydla, na preriach Zylo okolo 5 mi-
liardow nie§wiszczy. Musialy wiec pobieraé one rocznie pasze zawierajacg 17.794X
%1012 keal energii strawnej. Jezeli by dzisiaj przeznaczyé¢ taka ilo§é paszy dla wy-
sokowydajnego bydla, to konsumpcja migsa w USA moglaby wzrosnaé jeszcze 7,3
krotnie!



