
Introduction

Average results of the 2-year monitoring of grass silage (GS)
quality on 19 family farms in Croatia show its moderate quality
with respect to dry matter (DM) content (449 g/kg fresh
weight), neutral detergent fibre (NDF) (470 g/kg DM), crude
protein (CP) (142 g/kg DM), digestibility of DM in organic
matter (OM) (63%) and metabolisable energy (ME) content
(10.1 MJ/kg DM) (Vranić et al. 2005a). One way of improving
GS utilisation is to increase microbial activity in the rumen by
supplementing the diet with feeds high in rumen degradable
OM, and thereby increase microbial protein synthesis and short
chain fatty acids (SCFA) production. Feeds are widely assessed
alone, although animals are fed mostly with mixture of
ingredients and nutritional potential of each feed is realised
through diet as a mixture of ingredients. Digestibility of
nutrients from a mixed diet differs from the sum of separately
determined digestibilities of its components (Mould 1988). It is
well recognised that a diet composed of nutritionally
complementary feeds affects digestibility, feed intake and gain
of animals (Brandt and Klopfestein 1986; Haddad 2000;
Browne et al. 2005). Positive associative effects of different
forage sources fed in combination have already been noted

(Hunt et al. 1985). Maize silage (MS) (Zea mays L.) as energy
source and GS as protein source complement each other well in
steers fattening (Browne et al. 2005). Previous investigations
with sheep have shown increased intake and digestibility when
GS was partially replaced with a supplemental energy source
(Moss et al. 1992; Rouzbehan et al. 1996). Margan et al. (1994)
observed positive associative effects of MS and red clover
(Trifolium pratense L.) hay in sheep nutrition on voluntary
intake, digestibility of nitrogen (N), OM and N balance.
Trevaskis et al. (2001) reported benefits in synchronising the
availability of rumen-fermentable carbohydrates with N in the
rumen on microbial protein synthesis.

When fed in combination, associative effects depend on the
quality of GS and are also related to the maturity of MS
(Hameleers 1998). Positive responses could be expected when
the GS to be replaced is of lower quality than the included forage
substitute (Weller et al. 1991). As sheep prefer MS to GS
(O’Doherty et al. 1997) and the GS in this study was of moderate
quality, the combination of GS and MS was offered under the
hypothesis that feeding a mixture of these supplements would
have positive associative effects on food intake, digestibility and
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Effects of inclusion of maize silage in a diet based on
grass silage on the intake, apparent digestibility and
nitrogen retention in wether sheep
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N retention in sheep. The objective of this experiment was to
examine the effects of interactions between moderate quality GS,
dominated by orchardgrass (Dactylis glomerata L.), and MS on
feed intake, digestibility and N retention in wether sheep.

Material and methods

Sward and silage making

The GS was made from a semipermanent, predominately
orchardgrass meadow harvested on 18 May 2002, primary
growth and late bloom stage. Two applications of a commercial
inorganic fertiliser were provided during the growing season. In
February 2002, 450 kg/ha NPK fertiliser (8:26:26) was applied,
and 35 days before harvesting 150 kg/ha of ammonium nitrate
was applied.

Green and DM yield (t/ha) was determined at mowing by
calculating the weight of 30 forage samples randomly taken by
a quadratic frame (0.25 m × 0.25 m). Botanical composition was
determined from the same samples by manual separation of
sward components (grasses, clovers, forbs).

The sward contained 80.6% orchardgrass, 13.7% legumes
(11.2% white clover, Trifolium repens; L.; 2.5% red clover), 2.3%
other grasses and 3.4% forbs, on a DM basis. Forage DM content
at harvest was 169 g/kg fresh sample and DM yield was 5.43 t/ha.

The crop was allowed to wilt for 24 h before harvesting with
a round baler. Bales were wrapped in four layers of 500-mm-
wide, white plastic film. The weather at harvest was warm and
sunny. No additive was applied.

Forage maize crop (hybrid Bc 566) was sown on 8 March
2002 into a prepared (ploughed and rolled) seedbed. The crop
was sown with a row space of 75 cm and the establishment
target was 70000 plants/ha. Whole crop maize was harvested on
23 September 2002 to a nominal stubble height of 25 cm above
ground (preharvest DM of 275 g/kg fresh weight). The DM
yield of forage maize at harvest was 13.5 t/ha, while the cob DM
to total DM ratio was 1:6. The forage was chopped at harvest to
standard chop length, ensiled into a clamp silo immediately
(without any additive), and then tractor rolled thoroughly before
being sheeted with plastic and covered with rubber tyres to
ensure exclusion of air.

Dietary treatments

The treatments consisted of either GS or MS alone, and two
forage mixtures (DM based) of GS and MS: (i) 670 g/kg GS and
330 g/kg MS (GGM); and (ii) 330 g/kg GS and 670 g/kg MS
(MMG). Just before the experiment started, the MS for
experimental needs was compressed into eight plastic
containers (~200 L each) and stored in a cold chamber
maintained at a temperature of 4°C. The GS was chopped to
~3–5 cm using a commercial chopper. The chopped material
was compressed into plastic bags (~20 kg GS per bag) under
continuous CO2 flushing and stored in a cold chamber (4°C).
Prior to feeding, the forage was mixed weekly and held in plastic
bags in a cold room (4°C) to prevent heating. No concentrate
supplementary feeds were provided.

Animals and experimental design

Ten Charolais wethers were selected on the basis of their
liveweight (mean bodyweight 43.5 kg, s.d. 3.8 kg) and condition

score. Sheep energy and protein requirements were calculated
according to INRA (1988) recommendation and average weight
ram needs for maintenance as follows: net energy for lactation
(NEL),  3.6 MJ/day; protein digested in small intestine (PDI),
42 g/day; dry matter intake capacity, 1259 g/day.

All animals were treated for internal parasites before the start
of experiment. The sheep were subjected to artificial lighting
from 0800 hours to 2000 hours daily. Each sheep was randomly
allocated to treatment sequences in an incomplete changeover
design with four periods. A 10-day acclimatisation period was
followed by an 11-day measurement period (4-day ad libitum
intake was followed by 7-day digestibility and N retention
measurements), where feed offers and refusals were measured
and total urine and faeces were collected. The animals were
housed in individual pens (1.5 m × 2.2 m) over the
acclimatisation period and in individual crates (136 cm × 53 cm
× 149 cm) during the measurement period.

Diets were offered twice a day (0830 hours and 1600 hours)
in equal amounts, designed to ensure a refusal margin of 10–15%
each day. During the measurement period, the fresh weights and
DM contents of feed offered and feed refused were recorded
daily. Subsamples of the feed ‘as offered’ were taken daily and
stored at –20°C until the end of the experiment, when they were
bulked before chemical analysis. Daily subsamples of refusals
were bulked on an individual animal basis and stored at –20°C
before chemical analysis. Daily production of urine and faeces
were collected separately. Daily output of urine from each animal
was preserved by acidification (100 mL of 2 mol/L sulfuric acid
to achieve pH of 2–3) and its volume was measured. Daily
subsamples of urine from individual animals were then bulked
over the measurement week and stored at –20°C until analysis.

Total daily faecal production of each animal was stored
frozen until completion of the collection period. The bulked
faecal output from each animal was then weighed and
subsampled before subsequent analysis. The sheep were
weighed on the 10th, 14th and 21st day of each period and the
mean weight was used to calculate daily voluntary intake of
fresh matter (FM), DM and OM expressed per unit of metabolic
weight, i.e. g/kg M0.75.

Chemical analysis
The DM contents of feed offered, feed refused and faeces were
determined by oven drying to a constant weight at 60°C in a fan-
assisted oven (ELE International). Ash was measured by igniting
samples in a muffle furnace (Nabertherm) at 550°C for 16 h.
Total N concentrations of feed offered, feed refused, faeces and
urine were determined by the Kjeldahl method (AOAC 1990; ID
954.01) using a Gerhardt nitrogen analyser. Additionally, N
concentration was expressed as CP (total N × 6.25) g/kg DM for
feed offered, feed refused and faeces. ADF and NDF were
measured using the procedure of Van Soest et al. (1991). Silage
pH was determined in a water extract from 10 g of fresh silage
and 100 mL distilled water using the pH meter 315i (WTW).
Starch content of the feed offered, feed refused and faeces was
determined by polarimetry according to the European
Communities Marketing of Feedstuffs Regulations (1984).

The NEL and PDI were calculated according to Sauvant
et al. (2004) from the determined chemical composition and
coefficient of nutrient digestibility of both diets.

Inclusion of maize silage in sheep diets
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Statistical analysis

Results were analysed using mixed model procedures (SAS
1999). Mean separation was calculated using the l.s.d. values if
the F-test was significant at P = 0.05. Also, orthogonal contrasts
of ad libitum intake, digestibility and N utilisation of GS v.
GGM and MMG diets, as well as between GGM and MMG
diets, were made using the CONTRAST statement of SAS.
Linear and quadratic effects of the level of MS inclusion in GS
on ad libitum intake, digestibility and N utilisation were
examined using the CONTRAST statement of SAS. The model
applied: Yij = µ + Ti + Pj + eij, where Y is the overall model, µ is
grand mean, T is treatment, P is period, e is experimental error,
i is number of treatments, and j is number of periods.

Results

Diet chemical composition

The chemical composition of GS, MS and mixtures of the two
forages is presented in Table 1. Mean DM contents of GS and
MS were 396 and 264 g/kg FW, respectively. Inclusion of MS
(33% v. 67%) reduced (P < 0.001) the DM content of the diet.
MS was much lower (P < 0.001) in CP than GS, which resulted
in lower (P < 0.001) CP content of the forage mixture with both
levels (33 v. 67%) of MS inclusion.

GS contained less (P < 0.001) OM than MS but larger
quantities (P < 0.001) of NDF and ADF. In contrast, MS
contained more (P < 0.001) non-structural carbohydrates, such
as starch, than GS, which comprised 211 g/kg DM. Therefore,
with increasing MS inclusion within forage mixtures, there was
a commensurate reduction (P < 0.001) in fibre concentration
and an increase in starch concentration. The pH was between 3.7
and 4.4 for all diets.

Intake and digestibility

Table 2 shows FM, DM and OM ad libitum intake and total tract
apparent digestibility of GS, MS and their mixtures fed to
wether sheep. Silage FM intake (kg/day and g/kg M0.75.day)

increased linearly (P < 0.05) as the proportion of MS in the diet
increased. Diet DM and OM (kg/day and g/kg M0.75.day) intake
responded quadratically (P < 0.05) to increasing levels of MS.

Digestibility of CP and starch linearly increased (P < 0.05)
with increasing MS in the diet. Digestibility of ADF responded
quadratically (P < 0.05) to increasing MS proportions in the
diet. Digestibility of ADF was higher (P < 0.05), while that of
starch was lower (P < 0.01) in GS compared with GGM and
MMG diets. Also observed was higher ADF digestibility in
MMG compared with GGM (P < 0.05), and higher CP in GGM
compared with MMG (P < 0.01).

Nitrogen balance
Table 3 shows N utilisation of GS, MS and their mixtures.
Nitrogen intake, output in faeces and N balance responded
quadratically (P < 0.01) to increasing levels of MS. Higher N
intake (P < 0.01), N output in faeces (P < 0.01) and N output in
urine (P < 0.05) were recorded for the GS diet compared with
GGM and MMG diets. Also, the MMG diet had higher N intake
(P < 0.01), N output in faeces (P < 0.01) and N balance
P < 0.05), while lower N output in urine (P < 0.01), compared
with the GGM diet. The N retention increased linearly, as the
difference between PDIN (the amount of the digestible protein
in the intestine when degradable N is the limiting factor for
rumen microbial proteins synthesis) and PDIE (the amount of
the digestible protein in the intestine when fermented energy is
the limiting factor for rumen microbial proteins synthesis in
diets) decreased and when the amount of protein in diet was
close to the protein requirements of the wether sheep.

Discussion
The average CP content of GS used in this experiment (120 g/kg
DM) was between 77 and 167 g/kg DM, determined as
minimum and maximum average values for GS produced on
19 family farms in Croatia in 2004 (Vranić et al. 2005a). The
reason was delayed sward harvesting for silage, which decreases
N content of most species and mixtures, as has already been

Table 1. Chemical composition of grass and maize silage and their mixtures
GGM diet = grass 670 g/kg, maize 330 g/kg; MMG diet = maize 670 g/kg, grass 330 g/kg; PDIE, the amount
of the digestible protein in intestine when fermented energy is the limiting factor for rumen microbial proteins
synthesis; PDIN, the amount of the digestible protein in intestine when degradable nitrogen is the limiting factor
for rumen microbial proteins synthesis; s.e.d., standard error of difference; within rows, values followed by 

different letters are significantly different. *, P < 0.05; ***, P < 0.001; n.s., not significant

Diet s.e.d. Signif.
Grass silage GGM MMG Maize silage

DM (g/kg fresh weight) 396a 356b 322c 264d 0.73 ***
DM composition (g/kg DM)

Organic matter 901a 910b 916c 955d 2.08 ***
Crude protein 120a 110b 104c 62d 1.8 ***
Neutral detergent fibre 697a 654ac 618bc 582b 23.8 ***
Acid detergent fibre 372a 353b 353b 321c 7.06 ***
Starch 16a 53b 72b 211c 10.08 ***

pH 4.4a 4.2b 4.1c 3.7d 0.04 ***
NEL (MJ/kg DM) 5.8 5.9 6.2 5.6 0.23 n.s.
PDIE (g/kg DM) 61a 59ab 57b 53c 1.48 *
PDIN (g/kg DM) 68a 64b 60c 39d 0.87 ***
PDIN – PDIA +7a +5a +4a –14b 2.0 ***
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reported by Kaiser et al. (2007). Wilting the grass crop 24 h
before harvest resulted in a relatively high DM content of the
GS (396 g/kg fresh silage) that fits the recommended DM
values for GS of 300–400 g DM/kg fresh silage (O’Kiely and
Muck 1998). The protein content of MS is lower than of GS and
is in accordance with observation of Phipps (2002). When
compared with mean MS in Croatia, the experimental MS had
lower DM (264 g/kg) and starch (211 g/kg DM) but higher NDF
and ADF (Vranić et al. 2005b). The DM and carbohydrate
content was an indicator of milk-drought maturity stage of
green maize forage, which is rich in water soluble carbohydrate
and starch in immature grain (INRA 1988). The reason was an
unusually wet summer in 2002, which prolonged the growth of
maize crop and resulted in lower DM and starch concentration
at harvest.

Expected differences in the carbohydrate components of the
two crops were apparent, with GS containing more ADF and

NDF than MS (Phipps 2002). Lower pH was expected for the
high moisture immature MS than for the low moisture GS,
because of the higher water soluble carbohydrate concentration
of the maize crop compared with grass, which normally made it
easier to ensile.

The first priority in feeding ruminants is to ensure that there
are no nutrient deficiencies in the diet for ruminal microbial
growth, especially by providing easily digestible, high energy
feeds as well as N and minerals. Differences in the digesta
retention time may affect animal productivity by changing the
number and diversity of rumen microorganisms, the
composition and maintenance energy requirement of the
microbes, and thus energetic efficiency of the microbial growth
(Hegarty 2004). For this reason, GS as protein source was
substituted with MS as energy source.

Supplementation of MS decreased the DM content of the
diet from 396 to 356 and 325 g/kg DM, which resulted in a

Inclusion of maize silage in sheep diets

Table 2. Fresh matter, dry matter, organic matter ad libitum intake and total tract digestibility of grass silage, maize silage and their mixtures 
fed to wether sheep

GGM diet = grass silage 670 g/kg, maize silage 330 g/kg; MMG diet = maize silage 670 g/kg, grass silage 330 g/kg; D-value, digestible organic matter in
the dry matter; M0.75, metabolic bodyweight; s.e.m., standard error of the mean; L, linear effect of maize silage in the diet; Q, quadratic effect of maize silage 

in the diet

Grass GGM MMG Maize s.e.m. MS response (P-values)A

silage silage L Q Grass silage v. GGM v. 
GGM, MMGB MMGB

Voluntary intake
Fresh matter (kg/day) 3.2 3.4 4.5 3.6 0.29 0.01 0.23 0.41 0.62
Dry matter (kg/day) 1.3 1.2 1.5 0.9 0.11 0.11 0.02 0.18 0.12
Organic matter (kg/day) 1.2 1.1 1.4 0.9 0.1 0.12 0.03 0.24 0.17
Fresh matter (g/kg M0.75.day) 180 185 243 206 14.4 0.03 0.30 0.39 0.33
Dry matter (g/kg M0.75.day) 73 67 84 50 6.8 0.11 0.01 0.11 0.10
Organic matter (g/kg M0.75.day) 65 60 73 50 5.7 0.20 0.03 0.19 0.24

Digestibility
Dry matter (g/kg) 668 685 699 631 24 0.20 0.31 0.73 0.14
Organic matter (g/kg) 691 699 708 651 24 0.39 0.33 0.58 0.19
Neutral detergent fibre (g/kg) 754 711 686 595 40 0.63 0.13 0.07 0.07
Acid detergent fibre (g/kg) 698 663 669 562 25 0.90 0.02 0.02 0.02
Crude protein (g/kg) 596 678 658 469 32 0.02 0.13 0.58 <0.01
Starch (g/kg) 966 988 995 998 5.6 0.01 0.05 <0.01 0.28
D-value (g/kg DM) 627 635 647 617 21 0.44 0.62 0.96 0.57

AProbability of linear and quadratic effect of increasing MS supplementation.
BOrthogonal contrast.

Table 3. Nitrogen utilisation of grass silage, maize silage and their mixtures fed to wether sheep
GGM = grass silage 670 g/kg, maize silage 330 g/kg; MMG = maize silage 670 g/kg, grass silage 330 g/kg; s.e.m., standard error of the 

mean; L, linear effect of maize silage in the diet; Q, quadratic effect of maize silage in the diet.

Nitrogen balance Grass GGM MMG Maize s.e.m. MS response (P-values)A

(g/day) silage silage L Q Grass silage v. GGM v. 
GGM, MMGB MMGB

N intake 25 22 26 9.5 2.0 0.12 <0.01 <0.01 <0.01
N output in faeces 10 7 9 6 0.68 0.42 <0.01 <0.01 <0.01
N output in urine 7 8 4 4 0.69 0.02 0.64 0.03 <0.01
N balance 8 7 13 0.5 2.0 0.02 <0.01 0.11 0.03

AProbability of linear and quadratic effect of increasing MS supplementation.
BOrthogonal contrast.
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linear increase in FM intake. Lower MS consumption than GS
can be explained by low pH (National Research Council 2001)
and faster passage of digesta from the rumen in sheep fed forage
higher in moisture content (Pasha et al. 1994). According to
Van Soest (1982), digestibility in ruminants is a function of
competition between digestion and passage rates. Consequently,
the influence of forage moisture content on the passage of
digesta and passage rates of particles through the digestive tract
could give an insight into the absence of a positive associative
effect of the two forages fed in combination on the digestibility
parameters measured.

Despite the lower DM content of MS in this experiment and
a negative relationship between forage moisture content and
forage DM intake (Steen et al. 1998), MS supplementation
resulted in a positive associative effect on DM, OM and N
intake. This is not surprising given that increasing maize
participation in the diet tends to improve digestibility of dry
matter (Table 3), sheep develop preferences for feeds that are
richer in energy (Provenza 1995) and they prefer maize to GS
diet (O’Doherty et al. 1997).

Besides DM and energy content, forage NDF content is also
suggested to be important in the regulation of forage intake
(Van Soest et al. 1991). Therefore, the lower NDF content in
MS, compared to the NDF content of GS, contributed to the
positive associative effect on diet DM and OM intake.

This might be explained by an improved microbial activity,
as MS supplementation developed a better environment for
rumen fermentation (Matsui et al. 1998). This agrees with the
results of Andrews et al. (1972), who reported increases in
intake when protein levels were adequate in a diet based on
cereal straw supplemented with additional energy in the form of
grains.

The in vivo digestibility coefficients of total diets linearly
increased only for CP and starch with the inclusion of MS. The
positive effect of 67% MS inclusion on CP digestibility is
related to the higher intake and simultaneous increase in total N
consumption. Starch concentration increased while NDF
concentration decreased with the increasing level of MS which,
in turn, resulted in a linear increase in starch digestibility. This
corresponds to the results of Firkins et al. (2001) which showed
that, on average, starch digestibility increases ~0.2 percentage
units for every 1 percentage unit decrease in the concentration
of dietary NDF.

In this experiment, immature low dry matter MS had starch
that was almost completely digestible (998 g/kg DM). This was
close to the value of 990 g/kg DM reported by Anil et al. (2000)
for starch digestibility in immature MS, determined in wether
sheep. Genotype (dent v. flint) and maturity of corn grain affect
starch digestibility. Experimental silage is made from dent type
hybrid (Bc 566, FAO group 600); this grain has a greater
proportion of starch in flowery endosperm than flint type
(Grbesa 2007). Because starch in flowery and immature maize
grain is embedded in thick protein matrix, it is highly
degradable in the rumen (Oba and Allen 2003). Leaver (2002)
also reported high (979 g/kg) starch digestibility from low (255
g/kg) DM maize silage. This further supports the linear increase
in diet digestibility with the increasing level of MS, since
reduced starch digestibility accounts for approximately half of
depression in the MS digestibility (Joanning et al. 1981).

Digestibility of ADF was significantly decreased, while NDF
digestibility tended to decrease, with MS supplementation. This
was probably caused by negative associative effects of non-
structural carbohydrates (starch) on fibre digestibility (Highfill
et al. 1987). Consequently, ADF digestibility showed a negative
associative effect on MS supplementation. It has been shown
that introduction of grain (starch) to highly digestible pasture
reduces the rate of degradation of NDF in pasture (Williams
et al. 2005).

The protein value of diets was calculated according to the
French PDI system, which takes into account the amount of
microbial protein synthesis which is a result of balance between
degradable N and fermentation energy in the rumen. If the
difference between potential microbial synthesis from
fermented energy and degradable protein is smaller, the
utilisation of N from diets is better. On the other hand, the
utilisation of N from a single feeding stuff depends on the
expression of diets in rumen. The positive associative effect in
N intake observed with MS supplementation is largely a
reflection of higher DM intake and N intake of the forage
mixture, as suggested by Adesogan et al. (2002). The positive
associative effect in N balance with MS supplementation could
be partly attributed to improved microbial protein synthesis of
rumen-degraded GS nitrogen in the presence of maize starch
(Hvelplund et al. 1987) and an increased supply of non-
ammonium N to the abomasums and small intestine (Beever
et al. 1986).

The linear decrease in N output in urine with MS
supplementation is in agreement with the results of Margan
et al. (1994). They found that supplementing the wether sheep
diet with energy-rich feedstuffs, such as MS, does reduce
urinary N losses, indicating improved rumen N efficiency and a
better balance of available energy and protein. Also, with
lactating dairy cows fed fresh high quality grass (Valk and
Hobbelink 1992) or white clover (Wanjaiya et al. 1993), urine N
losses have been reduced by feeding MS. The highest
proportion of the N output in urine of that consumed was
recorded for the MS diet (41%). This indicates an inefficient
microbial capture of rumen degradable N and, together with the
low N content in MS, contributes to negative N balance for the
lambs offered the MS diet (Bondi 1987; Fraser et al. 2000). This
showed that 62 g CP/kg DM was not enough to meet the N
requirements of wether sheep, which is in agreement with the
results of Bondi (1987), who suggested that feeds containing
less than 60 g CP/kg DM promote negative N balance because
of protein malnutrition. There was a higher urinary N loss for
sheep that consumed the GSMS diet, compared with sheep that
consumed the same amount of CP through the MSGS diet,
leading to sheep on the GSMS diet having a lower N balance
than sheep on the other diet. This is in agreement with the results
of Margan et al. (1994) in an experiment with adult sheep where
67% of MS was replaced with red clover hay.

The results suggest that a lack of energy limited microbial
growth in GS and GSMS diets or that energy and NH3-N were
not simultaneously available when GS and GSMS diets were
fed. This is in agreement with the results of Trevaskis et al.
(2001), who reported benefits in synchronising the availability
of rumen-fermentable carbohydrates with N in the rumen on
microbial protein synthesis. Moss et al. (1992) found that the
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improvement in N balance with the addition of MS to GS may
have been related to the presence of more readily fermentable
carbohydrates improving the microbial N use in the rumen. The
results of this study support the hypothesis that there are
benefits in feeding mixtures of GS and MS, in terms of food
intake and N retention in sheep, but the same was not associated
with the digestibility parameters measured.

Conclusions
The results of this experiment show positive associative effects
of GS and MS on the intake and N balance in wether sheep. It
was concluded that the positive effects of GS and MS
interactions in this research on DM and OM intake and N
balance were results of improved rumen N efficiency and
utilisation, due to a better balance of available energy and
protein.

No positive associative responses were recorded for the
digestibility parameters measured. This was probably due to
lower DM in MS, i.e. higher passage rates of digesta from the
rumen with MS supplementation.

The results suggest that, in years unfavourable for maize
growth, there are advantages (in terms of the DM, OM intake
and N balance) in adjusting sheep diet by replacing up to 75%
of moderate quality grass silage, as produced on Croatian
family farms, with maize silage.
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