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ABSTRACT
Two trials, one with 4Q and the other with 56 Chios lambs, were carried
out over a period of 89 and 56 days respectively, to study the effect of grape
marc as a substitute for part of the barley grain in lamb fattening diets. In
both trials two diets containing either zero or 30% grape marc were used.
Male lambs grew similarly on the two diets in both trials. Female lambs
fed the grape marc diet gained slightly more live weight in both trials be
caUSE) of higher energy intake. All lambs on the grape marc diet consumed
male feed, but its utilization was poorer.
The results are discussed in relation to the price of barley grain and
grape marc relative to their nutritional value.

INTRODUCTION
Cyprus suffers from a shortage of feedstuffs, and big quantities
of feeds are imported annually to meet the needs of the livestock
industry. In view of the increasing prices of cereal grains and protein
feeds there is an urgent need to utilize agricultural by-products in
ruminant feeding.
Grape marc is the dried by-product of the wine industry and
consists of seeds and pulp residues. The dry matter of grape marc
contains 12.3% crude protein, 35.4% crude fibre, 8.5% fat, 4.6% ash
and 39.2% nitrogen free extractives. The digestible protein content
in the dry matter was 2.3% (Economides and Hadjidemetriou, 1974)
and the metabolizable energy (ME) content per kg dry matter was
1.45 Meal (Sanchez and Smilg, 1971; Eeonomides and Hadjide
metriou, 1974). The metabolizable energy content of barley is 3.1
Mcaljkg dry matter and its digestible protein is 8% (National Re
search Council, 1975); thus grape marc contains 46.8% of the energy
&nd 29% of the digestible protein of barley grain.
In earlier studies, Mavrogenis, Louca and Lawlor (1973) used
dried grape seed meal and grape pilip as roughage sources in complete
pelleted diets of lambs. They found no differences in the daily gain
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of lambs, but the dressed carcass weights of lambs fed the diets
containing the dr·jed grape residues were lower than those of lambs
fed the barley grain diet. They concluded that the economic feasibi
lity of using dried grape residues in rwninants depends on price
relationship with other sources of energy, particularly barley. Eco
nomides (1974) used grape marc at the rate of 20~6 of the concentrate
mixture to replace equal weight of barley grain in diets of dairy
cows. He concluded that because of the lower energy and protein
content of grape marc compared to barley grain, more concentrate
was needed per unit of milk produced when diets containing grape
marc were fed. Grape marc was also used at the rate of 15 and 307c,
of the diet of fattening calves (Hadjipanayiotou and Louca, 1976).
They found that grape marc at 30% of the diet tended to reduce
liveweight gain, reduced killing-out percentage and resulted in poor
feed utilization. They also suggested that the energy value of grape
marc was about half that of barley grain.
The purpose of this work was to study the effects of replacing
barley grain with grape marc in lamb fattening diets on the live
weight gain and feed intake of Chios lambs.

MATERIALS AND METHODS
Forty (20 male and 20 female) and 56 (28 male and 28 female)
Chios lambs were used respectively in two separate trials. The lambs
were divided into two groups on the basis of live weight and were
randomly assigned to either a diet containing no grape marc (Ao)
or one containing 30% grape marc (AJo), grape marc replacing an
equal quantity of barley grain. The composition and analysis of the
diets used is given in Table 1. Urea or soyabean meal were used in
Trials 1 and 2, respectively, to raise the nitrogen content of the diets
containing grape marc, so that the two treatment diets contained
about similar levels of digestible protein. Because of the high content
of grape marc in crude fibre, crude fat and copper, the levels of these
constituents in the diet containing grape marc were higher than in
the control diet; however, it was not expected that these higher levels
could affect the performance of the lambs. The diets were fed in
pelleted form.
The lambs were 114± 13 days old and 75 +6 days old at the start
of Trial 1 and Trial 2, respectively. They were housed in four
adjacent pens keeping sexes apart and were group fed the concentrate
mixture ad libitum. Each lamb in Trial 2 received 100g of lucerne
hay per day. Group feed intakes and individuClI live weight changes
were measured weekly. The animals were on test for 89 and 56 days
in Trials 1 and 2, respectively. Ten male lambs, five from each treat
ment, were slaughtered at the end of the first trial for carcass mea
surements to be made.
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TABLE 1.

Composition and analysis of diets (%)
Trial 1

A.

Trial 2

A••

A.

A••

Ingredient

Crushed barley
Cottonseed cake
Soyabean meal
Grape marc
Urea
Limestone
Dicalcium phosphate
NaCI
Mineral and vitamin
supplement *

88.2
10.0

57.8
10.0

84.0

50.0

14.0

18.5
30.0

30.0
0.9
1.5
0.3

+

1.0
0.3

1.0
0.5
0.5

1.0
0.5

+

+

+

88.20
16.60
13.0
5.50
0.7Q
0.57
10.0
1.1

90.20
14.40
4.70
2.60
0.87
0.58
6.3
0.85

91.10
16.40
13.70
5.30
0.75
0.67
10.8
0.90

Chenlical composition (% dry matter)

Dry matter
Crude protein
Crude Fiber
Crude Fat
Ca
P
Cu (ppm)
IVIo (ppm)

88.20
14.30
7.0
2.60
0.82
0.45
5.0
1.3

" Vitamins A, D, E were added at the rate of 5000, 50D and 15 IU/kg finished feed; trace
elements were added at the rate of 1 kg per ton of finished feed. Each kg of trace
e:ement m'xture contained 50,000 mg Fe, 500 mg Co, 750 mg I, 20,000 mg Mn and
25,000 mg Zn.

RESULTS
Live weight gain

The differences between treatments in final weight were not signi
ficant in either trial (Tables 2 and 3). Similarly there were no difer
ences between treatments in 1iveweight gain in Trial 1. However, in
Trial 2 lambs offered the diet containing 30ro grape marc gained
significantly more liveweight (P<0.05) than lambs on the control
diet.
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TABLE 2.

The effect of grape marc on the growth of lambs in trial 1.

Ao
Females

Males

Number of lambs
Initial weight (kg)
Final weight (kg)
Days on trial
Weight gain (kg)
Feed intake (kg/day)
Feed/Gain
ME intake (MJ/day)

A JO

10
26.6
51.8
89
25.2
1.42
5.01
15.9

10
21.9
38.6
89
16.7
1.19
6.33
13.3

Males

S.E.
Females

10
26.6
51.7
89
25.1
1.73
6.13
16.1

10
22.1
40.9
89
18.8
1.56
7.35
14.5

1.8
2.2
1.3

Female lambs on diet AJO gained more liveweight (P<0.05) than
female lambs on diet Ao in both trials, but male lambs gained similar
live weight. Male lambs gained significantly more live weight
(P<O.Ol) than female lambs in both trials.
Feed intake

The average feed intake of male lambs on diet AJO was 22'10 and
30'10 higher than that of male lambs on diet Ao, in trials 1 and 2,
respectively (Tables 2 and 3).
TABLE 3.

The effect of grape marc on the growth of lambs in tri:lI 2.
Ao
Males

Number of lambs
Initial weight (kg)
Final weight (kg)
Days on trial
Weight gain (kg)
Feed intake (kg/day)
Feed/Gain
fviE intake (MJ/day)

14
20.3
35.5
56
15.2
1.12
4.13
12.7

A JO
Females

14
18.0
30.0
56
12.0
0.94
4.39
10.7

Males

14
20.3
36.2
56
15.9
1.46
5.14
13.9

S.E.
Females

14
18.2
31.4
56
13.2
1.30
9.53
12.40

1.0
1.2
0.6

The corresponding intakes by female lambs on diet AJO were
31 % and 38'10 higher than those of female lambs on diet Ao,
1 and 2 respectively. But the average metabolizable energy intake
from both trials was 5 % more for males and 11 % more for females
fed the diet containing grape marc.
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Feed utilization

Lambs on diet Ao consumed on average 5.67 kg and 4.26 kg of
concentrate and those on diet A30, 6.74 kg and 5.33 kg of concentrates
to produce one kilogram of liveweight gain in trials 1 and 2, respect
ively (Tables 2 and 3). Thus lambs on diet A30 required on average
one kilogram more concentrate to produce one kilogram of liveweight
gain.
Carcass measuren'lents

The average carcass weight in trial 1 was 27.6 kg and 27.0 kg
for the male lambs fed the control and grape marc diets, respectively.
The other measurements were also similar (Table 4).
TABLE 4.

Slaughter data of male lambs in trial 1.

Dlel
A.,

Final weIght (kg)
Carcass weight (kg)
Rumen weight (kg)
Liver (kg)
Head (kg)
Tail (kg)
Dressing percentage*'

*

Carcass weight
Final weight

51.8
27.60
5.70·
2.00
1.92
1.20
53.30

·A 30

51.7
27.00
5.10
1.98
1.72
1.25
52.20

X 100

DISCUSSION
The response in the live weight gain of lambs to grape marc diet
similar in the two trials, though the age of lambs was different.
In both trials male lambs on the two diets made similar liveweight
gains. However female lambs fed the grape marc diet gained slightly
more then female lambs on the control diet. This was the result of
higher (ill;k.) energy intake by female lambs on the grape marc diet,
presumably Lecause it was more palatable and also had a lower energy
content (Montgomery and Baumgardt, 1965)
WelS

When grape marc is used in diets of fattening lambs as a substi
tute for barley grain its nutritive value in relation to barley grain
should be considered. The value of grape marc was calculated on
the basis of its nutritional worth, i.e. its metabolizable energy and
djgestible protein content, since energy and protein make up 900/<
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or more of the cost of nutrients in the diet (Summers and Leeson,
1978). One ton of grape marc is worth £ 11.500 when ground barley
grain and soya bean meal are selling for £ 35.400/ton and £ 130/ton,
respectively. Similar calculations showed that the value of grape marc
is £ 1l.900/ton, when cottonseed cake is selling for £ 100/ton.
Since a unit of protein supplement costs considerably more than
a unit of energy, the use of urea, instead of soyabeann meal or cotton
seed cake, as a nitrogen supplement in ruminant diets containing
grape marc will narrow the difference between the price of grape
marc and that of barley grain.
It is doubtful if drying and grinding the grape residues is worth
while considering its nutritive value in relation to the present prices
of barley grain.

The best possible use of grape marc could be in fattening diets
of ruminants in which urea nitrogen can replace completely the pro
tein nitrogen. Grape marc could be included in such diets at between
10 and 150/0 of the concentrate mixtu'e. Another possibility to avoid
drying could be the ensiling of fresh grape residues with urea.
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