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Intake and Digestibility of Natural Feeds by Roe-deer*

|With 2 Tables & 3 Figs.]

The investigations of the intake and digestibility of natural feeds in
the year cycle were carried out by the balance method on 3 individuals
of roe-deer, Capreolus capreolus. Season-depending changes in the che-
mical composition of natural food were ascertained: total protein
amounted to 8—9% in winter and to 16—19%, in summer, while the fibre
content was the highest in winter feeds (30—47%). The food intake
ranged from 350 g of dry matter in winter to 600 g d.m. in summer,
these values corresponding to 1300—2800 kcal/day. The digestibility of
dry matter varied with season and chemical composition of food, being
the highest in May (87%) and the lowest in January (34%). A clear
relationship was found to exist between the digestibility and fibre
content and food intake. The intake of digestible energy by roe-deer
in winter ranged from 70 to 102 kcal/kg?75 day, while the mean intake
in the remaining seasons amounted to 197 * 53 kcal/kgl.75 day.

1. INTRODUCTION

The problem of food carrying capacity of forests for herbivorous ani-
mals has recently focused attention of the forest service and hunters. On
account of disturbances caused by man in the natural environment a con-
siderable increase of damages caused by the game in the agriculture and
forest production is observed. Hence the investigations become essential
to establish the optimum density of these animals in order to have the
highest yield of the animal biomass and the lowest damages caused to
forests. For the full understanding of the importance of cervides in an
ecosystem there are needed data on the food available (Dzieciolow-
ski, 1970; Dzieciolowski, 1970a; Bobek, Weiner & Zie-
linski, 1972), as well as studies on the requirement and utilization of
natural feeds in the year cycle by these animals.

* This study was carried out under the project No 09.1.7. co-ordinated by the
Institute of Ecology, Polish Academy of Sciences.
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Intake and digestibility of natural feeds by roe-deer 83

Hitherto only few authors have studied this problem (Esser, 1958;
Bubenik, 1959, 1959a; Lochman et al, 1961; Juon, 1963). They
carried out investigations on the food requirement by roe-deer, but the
data on digestibility of natural feeds, essential for establishing the role
of roe-deer in the energy flow and circulation of matter in an eco-
system, are still lacking. This gap is filled to a certain extent by the
results of this preliminary study.

II. MATERIAL AND METHODS

The investigations were carried out on 3 individuals of roe-deer, Capreolus ca-
preolus (Linnaeus, 1758), in the Krakéw Zoological Garden. In the preliminary
period of 7 to 10 days the animals stayed in an out-door enclosure 50 m? in area
and were fed ad libitum with selected feeds. The length of this period enables with
certainty for the food passage through the intestinal tract of roe-deer (Mautz &
Petrides, 1971).

Natural diets were established on the basis of the results obtained by Siuda
et al, (1969), but the selection of feeds supplied to the animals was limited to the
plants occurring in the Wolski Wood near Krak6éw. In summer, spring and autumn
the current growth of twigs with leaves was supplied, while in winter they were
replaced with twigs not exceeding 3 mm in diameter, since such twigs are pre-
ferentially browsed by roe-deer in natural environment (Vanék, 1958). In the
proper experimental period (5 days) the animals were kept singly in a collection
pen with wooden floor 6 m? in area. In that period they were given a definite
amount of feeds, while faeces and not consumed residue were collected daily. Also
representative samples of the supplied food were taken for the analysis. Water
gontent was determined in them by drying at 105°C, caloric value by combusting
in a calorimetric bomb KL-3, and moreover standard chemical analysis was carried
out (A.0.A.C., 1960).

Food intake in the year cycle and coefficients of digestibility of dry matter and
energy were determined in the experiments. The rectilinear regression was em-
ployed to describe a relationship between the obtained results.

III. RESULTS
1. Chemical Analyses of Feeds

The results of chemical analyses and caloric value of feeds are given
in Table 1. Water content in the supplied feeds ranged from 44.9% in
January to 76.1% in July. Autumn feeds contained approximately 60%
of water.

The caloric value of feeds was the lowest in summer months and the
highest in winter, while autumn feeds showed intermediate values
(Table 1).

The most rich in protein was the diet in May experiment (19.7%),
while the poorest — in winter (8.5% on average). The reciprocal rela-
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tionship was found for the fibre. This relative composition of food in
respect of protein and fibre is reflected in the protein ratio. The broad-
est protein ratio was observed for winter feeds (mean 1:11), and the most
narrow in May (1:3.6). The amount of ether extract ranged between 2.4
and 7.8% without any seasonal changes in the year cycle. In all diets
a relatively stable level of nitrogen-free extract was found (around 50%b).
The amount of mineral substances varied between 3 and 7.5% (Table 1).

2, Digestibility

The digestibility of dry matter varied considerably during the year
(Table 2). The highest digestibility was found in May and the lowest in
winter experiments (Table 2). In summer the coefficient of digestibility
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Fig. 1. Relationship between fibre contents in the feeds and digestibility
of dry mater.

amounted to approximately 60%, while in autumn to 54%. This con-
spicuous variability of the digestibility coefficient is related to a differ-
ent chemical composition of plants constituting the diet, mainly to fibre
content.

The relationship between fibre contents in the feeds (X) and the coef-
ficient of digestibility of dry matter (Y) is expressed by the following
equation: Y = 87.6 — 1.34X (Fig. 1). A still better correlation was found
between the digestibility of the dry matter (Y) and protein ratio (X):

Y = 86.3 — 4.06X (Fig. 2), and between fibre content (X) and food intake
(Y): Y = 100.8 — 1.65X (Fig. 3).
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3. Consumption

Roe-deer consumed from 580 g of biomass per day in Jannuary to
2,400 g in July (Table 2). The amount of consumed dry matter was the
lowest in winter months — around 350 g, and the highest in September
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Fig. 2. Relationship between digestibility of dry matter and protein ratio.
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Fig. 3. Relationship between fibre content and food intake expressed in grams
of dry matter/kg0-75,

— 600 g per day. The mean intake of dry matter amounted in May and
in summer to approximately 550 g d.m. per day (Table 2). The caloric
value of the consumed food ranged from 1316 kcal per day in January
to 2813 kcal in September (Table 2).
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The amount of consumed feeds expressed in kcal of digestible energy
(DE) was computed for the metabolic unit of body weight — in kg®"™
(Kleiber, 1961). Consumption expressed in kcal DE/kg"™ ranged from
72 to 102 kcal DE/kg"™ per day in winter, while in May it reached 290
kcal DE/kg®™. For the whole year, except winter, this value amounted
on the average to 197 * 53 kcal DE/kg®™ per day.

1V. DISCUSSION
1. The Effect of Food Composition on Its Digestibility

The analyses of browse confirmed the data of Short (1966) and
Dzigciotowski (1970) on a considerable variability in the chemical
composition and caloric value of food available for deer in the year cycle.
The digestibility of feeds is considerably affected by their chemical com-
position, and particularly by fibre content (Hogan et al., 1969; Wes-
ton & Hogan, 1970) and protein level (Hogan et al., 1970). Very
low coefficients of dry matter digestibility and energy of winter feeds
arise from the low content of proteins and high content of fibre (Tables
1 and 2, Fig. 1). The browse of late spring and summer represents a va-
luable food for cervides since it contains more than 10% of total protein
and relatively small amount of fibre (Table 1). A high correlation be-
tween the protein ratio and digestibility indicates the importance of pro-
tein level in roe-deer food, while broadening of the protein ratio leads
to a conspicuous decrease in the digestibility (Fig. 2).

2, Food Intake and Costs of Maintenance

Food consumption by the cervides changes considerably during the
year. Particularly large variations were observed between the winter
and the remaining seasons. This phenomenon has been repeatedly ob-
served in the deer (Lochman et al., 1961; Wood et al., 1962; Ban-
dy et al, 1970; Nordan et al., 1970). Decreased food consumption in
winter, or complete fasting of a male during the rut period, is accom-
panied by the loss of body weight which may reach in some cases 35%
of the maximum body weight in a given year (Nordan & Cowan,
1968).

The decreased food intake by the studied roe-deer was caused also
by a high content of fibre in the browse constituting the only food in
winter. Van Soest (1965) claims that the volume occupied by a slowly
digested fraction becomes large in relation of the digestive tract volume,
limiting further intake. Hence it appears that the effect of fibre content
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on the digestibility (Fig. 1), and in consequence of food consumption, is
clear (Fig. 3).

Relatively low protein content in winter browse (Table 1) also affects
the food intake. The deer prefers feed of high protein and fibre con-
tents in comparison with feeds poor in these constituents (Nagy et al,
1969). High protein contents certainly enable better utilization of food
(Fig. 2), although at low level of proteins the ruminants can maintain
a constant level of nitrogen in the rumen by utilizing the endogenous
nitrogen (Klein & Schonheyden, 1970).

The intake of digestible energy per day in winter was found to be
around 72—102 kcal/kg’™, i.e. approximately two times less than in
summer and autumn. Even taking into consideration the fact that the
basal metabolism of deer is in winter lower by 50 to 70% (Silver et
al., 1969, 1971) the observed energy intake seems to be inadequate. The
supplied food in this period consisted of tree twigs only, hence it cor-
responded to feeds available at extremely difficult winter conditions
with a thick snow cover. At a small amount of snow roe-deer have access
to more easily digested herb layer plants. Lochman et al. (1959) and
Siuda et al. (1969) determined that the browse from trees and shrubs
constitutes for roe-deer in winter up to 60—80%0 of total feeds.

However, taking into consideration these extremely difficult winter
conditions, and assuming that the roe-deer requires daily 120 to 140 kcal
DE/kg*™ Ullrey et al. (1969, 1970) reported the value of 158—160
keal/kg"™ for pregnant does of Odocoileus virginianus, then the daily
deficit for an animal weighing 18 to 20 kg would amount to 40 to 50
keal/kg®"™, i.e. around 400 kilocalories. To cover this deficit the animal
should utilize approximately 50 g of body fat daily. From the investiga-
tions on the composition of the roe-deer carcass it appears that these
animals may have 1.5 kg of fat, which can be utilized to cover energy
deficit in extremely difficult winter conditions (W einer, unpubl. data).
The fat reserves enable roe-deer survive for approximately one month
in extremely unfavourable winter conditions.

Nitrogen is equally important factor in seasonal feeding of roe-deer.
In winter months, when the content of total protein ranged from 8 to 9%,
the animals consumed 3.43 to 4.76 g/kg"™ of this constituent (Table 2).
Such amount is sufficient for a pregnant sheep to maintain positive
nitrogen balance and normal body weight gain during pregnancy (R o-
binson et al., 1970). Summer feeds cover totally the requirements of
roe-deer for nitrogen. On the natural browse containing 13 to 19% of
protein (Table 1) the protein intake amounted to 11.2—14.7 g/kg®™. In
the experiments of Lochman et al. (1961) the animals consumed in
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winter 8.5, in spring 7.1 and in autumn 15.8 g of protein/kg®™. These
results were obtained by feeding the animals with an unnatural food.
As appears from the considerations presented above the winter is
a critical period for roe-deer when they are lacking easibly digestible
and rich in proteins feeds. They can survive this period due to: improved
insulatory properties of the fur, reduced metabolism and activity, as well

as ability to utilize less valuable feeds to maintain the balance of energy
and nitrogen.
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Andrzej DROZDZ i Andrzej OSIECKI

KONSUMPCJA I STRAWNOSC NATURALNYCH POKARMOW U SARN

Streszczenie

Na trzech sarnach Capreolus capreolus (Linnaeus, 1758) wykonano metodg
bilansowg doswiadczenia nad pobraniem i strawno$cia naturalnych pokarméw w
cyklu rocznym. Analizy chemiczne wykazaly wyrazng zmienoéé skladu chemiczne-
go w zalezno$ci od sezonu (Tabela 1). Najwyzsza zawarto$é bialka ogélnego stwier-
dzono w pedach wiosennych i letnich (16—19%), natomiast najnizsza w zimowych
(8—9%). Zawarto§é wldkna byla najwyisza w paszach zimowych (30—47%) (Ta-
bela 1).






