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Abstract
The experiment was conducted to deter mine the effects of three additives (molasses, cracked
corn and corn-soybean) and inclusion levels (0, 2.5, 5, 7.5 and 10 %) on nutritive value of
elephant grass (Pennistum pur pureum) silage. The experimental design wasa 3x 5 factorial
ina completely randomized design with each treatment replicated threetimes. Sampleswere
obtained from Pasture Museum. Elephant grass stands at late vegetative stage were
randomly selected and harvested at 7 cm stubble height. Grass was chopped into 2-3 cm
length. Five hundred gram of the sample was weighed in each case; additives were added
separately at the designated inclusion levels and mixed thoroughly. Materials were then
tightly packed into laboratory silos compressed and seal ed tightly and | ft for a fermentation
period of 21 days. The results indicated crude protein (CP) was significantly greater
(10.92%) in silage treated with cor n-soybean additive compared with other additives. Crude
fiber (CF) was observed to be lower in molasses treated elephant grass silage (27.74 %).
Acid detergent fiber (ADF) and neutral detergent fiber (NDF) were both lower in molasses
treated silage (24.76 and 43.26 % respectively). The CP was observed to increase with
increasedinclusion level of theadditivewhile CF decreased. Valuesfor digestibledry matter
(DDM), dry matter intake (DMl)as a percentage of body weight and relative feed value
(RFV) weregreater (P<0.05) in molassestreated silage compared to corn and corn-soybean.
The DDM, DMI and RFV values were higher (P<0.05) at 7.5 and 10 % inclusion levels.
Sgnificant interactions were observed between additives and inclusion levels in most
parameters measured. It was concluded that molasses additive could be used in elephant
grasssilageduringensiling at 7.5-10 % level sof inclusion.
Keywor ds: Additives, Grass, inclusionlevels, Silage, Nutritivevalue

Introduction lack of oxygen and the accumulation of
Livestock production in Nigeriaasin many lactic acid inhibit its microbial metabolism

regionsof theworld isbeset withenormous ~ @nd preserve nutrients (Ranjit and Kung,
problem chiefly among, which is lack of 2000).

feed adequacy throughout theyear interms ~ Grassesand legumes could be conserved as
of quantity and quality. The consequences ~ Silage, however, because of the high
on animal production are decreaseinbody ~ Moisture content of legumes, grasses are
weight, meat and milk productionaswell as ~ favored for silage making although
reduced reproductive ability among others. combination of grass and legumes can also
One of the waysto mitigate the problem of ~ Make good silage. McDonald et al. (1991)
feed adequacy is through conservation of r(_eported_that ensiling forage materia with
excess forage produced during the rainy ~ Digh moisture content can adversely affect
season as hay or silageto befed duringthe ~ fermentation quality of silage. One of the
dry season. Hay is formed by drying under ~ 9rassesthat have strong potential for silage
the sun or through artificial drierstoasafe  MakingisPennisetum purpureumknown as
moisture content of about 15% whereas ~ €lephant grass. Elephant grass is very

silageisformed by controlled fermentation ~ important forage in the tropics due to its
which entails decreasing the pH within high productivity. In high potential areas
minimum fermentation period. In silage, ~ @wmua dry matter yield of elephant grass
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has been reported to range from 30 to 50
tons Dm/ha (Mtengeti et al., 2001), Much
of the yield is usually realized during the
rainy season. Elephant grassismainly used
in cut and carry system (Zero grazing) and
fedinstallsor madeintosilageor hay. It can
begrazed provided it can be kept at thelush
vegetative stage. Livestock tend to feed
only the younger leaves (FAO, 2015).
Elephant grass as the name implies is an
important source of forage for elephantsin
Africa (CooK et al., 2005). One of the
factorsthat may interferewith fermentation
quality of silagemadefromtropical grasses
and elephant grass in particular is the low
soluble carbohydrate content of the grasses.
Igbal et al. (2005) reported that mott grass
has low concentration of fermentable
carbohydrate and suggested that addition of
additives can improve silage quality. Inthe
same connection, using molassesor corn as
addttive can increase the amount of
fermentation end products due to
fermentation of the available sugar (Yakota
et a., 1992). The objective of the
experiment therefore was to determine the
effects of addition of cracked corn,
combination of corn and soybean and
molasses at graded levels on the quality of
elephant grasssilage

M aterialsand methods

The experiment was conducted at the
Laboratory of Animal Science Department
of Bayero University Kano, Nigeria. Kano
state is located between latitude 11° 58" N
and longitude 08° 28.79" E at an dtitude of
460 m above sea level in Sudan savanna
zone of Nigeria (KNARDA, 2001). The

Table: Description of colour and aroma scores used in assessing elephant grass (

purpureum) silage

climate of the study areais characterized by
awet season which normally beginsin May
and endsin September while the dry season
lasts from October to April. The mean
annual rainfall vary from 600-1000mm and
temperaturebetween 30-33° C
Experimental material

The material used for silage making was
obtained from stands of el ephant grassinthe
pasture museum of the Livestock Teaching
and Research Farm of the Department of
Animal Science, with the grass at the late
vegetative stage. The grass stands had an
average height of 152 cm with 12 mean
number of leaves per stand.

Treatment and experimental design

The treatments were three additives
(cracked corn, mixed corn-soybean and
molasses) and their levels of inclusion (0,
25, 5, 7.5 and 10%). The experimental
design was a 3x5 factorial in a completely
randomized design

Silagepreparation

Stands of el ephant grasswere harvested at 7
cm stubble height and chopped to about 2-3
cm length, Five hundred gram (500gm) of
the sample was mixed with each of the
additives at graded levels (0, 2.5. 5, 7.5 and
10 w/w). The mixture was tucked into
laboratory silos, compressed to remove air
pocketswith aview to creating an anaerobic
condition. Thesiloswere sealed tightly with
the aid of lids after grease was applied
around their mouths. The materials in the
silos were then alowed a fermentation
period of 21 days. Following 21 days
fermentation period, theresultant silagewas
scored for colour and aromaon ascaleof 1-4
by 3independent scorers.

Pennisetum

Scae Colour Aroma

1 Dark/Deep brown Putrid or rancid
2 Light brown Pleasant

3 Paleyellow Sweet

4 Yellowish green Very Sweet

Source: Kallah et al (1997)
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Thereafter, temperature was measured
using mercury in glass thermometer; pH
was aso determined using digital pH
meter. Subsample of the silages was taken
and fresh weights measured. The samples
were oven dried at 60°C for48 hours. The
oven dried samples were ground using
hammer mill to pass through 2mm sieve
and usedfor chemical analysis

Chemical analysis

The analysis of crude protein was carried
out using Kjeldhal method while
percentage nitrogen was determined and
multiplied by 6.25. Other proximate
constituents were determined according to
AOAC (1995). Fiber fractions (ADF and
NDF) were determined according to Van
soest et al. (1991). Minera contents (Ca,
Mg, P and K) were determined by Atomic
Absorption Spectrophotometer as
described by AOAC (1999) and Flame
Photometery. Other nutritive value
parameters such as DMI, DDM and RFV

werecal culated asfollows

DMI =(120+NDF%dry matter basis)
DDM= 88.9-(0.779xADF% dry matter
basis)

RFV=(DDM% x DMI% x 0.775)
(Horrocksand Vallentine, 1999)
Dataanalysis

The data collected were subjected to
analysis of variance (Anova) Using SAS
(2009) version 9.2. Differences among
meanswere separated by Tukeys.

Results

Results of colour, aroma, temperature and
pH characteristics of elephant grass silage
treated with graded levels of corn, corn-
soybean and molasses additives are shown
in Table 2.  The results reveded that
irrespective of thetypeof additiveused, the
colour of al silages was yellowish green
with sweet aroma. The pH and temperature
valuesranged from 3.7-4.8 and 22-23.7 °C,
respectively. Thissuggeststhat satisfactory
silage had been produced.

Table 2: Colour, aroma, temperature and pH characteristics of elephant grasssilage treated with
graded levels of corn, corn-soybean and molasses additives

Treatments Corn
Corn and Molasses
Soybean

Graded C A T°C pH C A T°C pH C A T°C pH
levels

%

0 YG S 22 44 YG S 23 45 YG S 22 46
25 YG S 224 48 YG S 23 43 YG S 22 44
5 YG S 231 42 YG S 237 4 YG S 228 40
75 YG S 22 46 YG S 225 39 YG S 228 38
10 YG S 228 39 YG S 222 38 YG S 223 37

C=colour. A=Aroma, T=Temperature. Y G= Yellowish green, S =Sweet

Main and interaction effects of additives,
levels of inclusion on proximate and fibre
composition of elephant grasssilage

Main and interaction effects of additives
and concentration on proximate and fiber
composition of elephant grass silage are
shown in Table 3. The proximate
constituents of elephant grass silages
treated with corn, corn-soybean and
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molasses were significantly affected by the
typeand levelsof inclusion of the additives.
Percentage dry matter (DM) was
significantly (P<0.05) greater in molasses
treated elephant grass silage (M, 96.29 %)
compared to corn-soybean (CS, 89.47 %)
and corn (C, 88.62 %) treated. The
difference wasin the order molasses>corn-
soybean>corn. In the case of level of
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inclusion, DM percentage was
significantly the highest (P<0.05) in the
control (92.23%) than al other levels of
inclusion. Non-significant (P>0.05)
difference was observed among 2.5, 5 and
7.5% levels of inclusion of additives.
However, 10 % had significantly lower
DM than 2.5 and 7.5. Percentage ash (6.69
%), crude protein (CP, 10.92%) and Ether
extract (EE, 3.65 %) were significantly
superior (P<0.05) in silage treated with
corn-soybean additive compared to corn:
ash (3.87), CP (8.39), EE (2.64) and
molasses: ash (3.71 %), CP (8.67%), EE
(2.75%). The difference was in the order
corn-soybean>corn>molasses for ash and
corn-soybean>molasses>corn for crude
protein and ether extract. Percentages of
ash, CPand EE were significantly affected
by levels of inclusion of additives.
Percentages of the trio were significantly
higher (P<0.05) at 10 % level of inclusion
compared to other levels. In the case of CP
and EE the difference was in the order 10
%>7.5%>5%>2.5%>0%. No definite
trend was observed with respect to ash.
This may connote addition of corn, corn-
soybean and molasses at ensiling increased
the content of the proximate constituents.
Nitrogen free extract (NFE) was
significantly (P<0.05) higher in silage

treated with molasses (57.11 %) compared
to corn treated (54.93 %) and con-soybean
(47.26 %). The NFE was greater (P<0.05)
in the control (0%) compared to 7.5 and 10
% levels of inclusion. No significant
difference was observed among 2.5, 5 and

75 %. However, 25 and 5 % had
significantly (P<0.05) greater NFE than 10
%).

Crude fiber (CF) acid detergent fiber
(ADF) and neutral detergent fiber (NDF)
were significantly (P<0.05) higher in corn-
soybean and corn treated silages compared
to molasses treated. The difference was in
the order Corn-Soybean>Corn>Molasses
for CF and ADF. No significant difference
was observed between corn-soybean and
corn treated silages in terms of CF and
NDF. ADF contents of the three silages
were significantly different (P<0.05) with
corn-soybean treated silage having the
highest ADF (31.64 %) followed by corn
treated (29.18) and molassestreated (24.76
%). Crudefiber and ADFweresignificantly
(P<0.05) highest in the control (silage
without additives). The CF content
declined with increasein level of inclusion
of additives. Similar trend was observed in
the case of ADF up to 7.5 % level of
inclusion. No definite trend was observed
inNDF.

Table 3: Main effects of additives, levels of inclusion and interaction on proximate and fiber

fractions (%) of elephant grass silage

Additives DM ASH CP CF EE NFE ADF NDF
Corn-Soybean  89.47° 6.69° 10.922 31.482 3.65a 47.26° 31.64* 48.89%
Corn 88.62° 3.87° 8.39° 30.69% 2.64b 5493 2918 48.94°
Molasses 96.297 3.71° 8.67° 27.74° 2.75b 57.11%  24.76° 43.26°
Pvaue 0.0001 0.0001  0.0001 0.0001 0.0001  0.0001 0.0001 0.0001
SEM 0.063 0.184 0.017 0.170 0.023 0.160 0.328  0.246
Inclusion (%)

0 92232 4.5% 8.68° 31.372 1.76° 54572  31.69% 47.20%
25 91.51° 4.0 9.08 31122 2.474 53.34% 20.31® 48,942
5 9L17®  4.34% 9.33° 2953  3.31° 53.48% 2922% 46.65°
75 91.61° 5.04%® 9.59P 28.99¢ 3.55° 5279 255%  4553P
10 90.77° 5.912 9.972 28.87c 3.942 51.35°  26.92 46.89%
Pvaue 0.0001 0.024 0.0001 0.0001 0.0001  0.0001 0.0001 0.0036
interaction

Addt* |L * % * * % ** * % * % * % * %

Meanswith different superscriptswithin same column are significantly different (P<0.05) Addt=Additives IL=inclusion levels

355



Baba, Nasir, Kabiru, Erakpotobor and Umar

Interaction between additives and their
inclusion levels on dry matter of elephant
grass silage (Figure 1) reveals that

DM

Levels of inclusion

percentage DM was significantly (P<0.05)
highest in molassestreated silage compared
to corn-soy and corn treated at al levels of
inclusion.

Figure 1: Interaction effects of additives and inclusion levels an dry matter of elephant grass silage

Ash was significantly  (P<0.05) higher
when elephant grass was treated with corn-
soybean mixture at all levels of inclusion
except at 0 % where no difference was
observed among the silagestreated with the
different additives (Figure 2).

ASH

ASH %
o N B oo o

Comparatively molasses treated silage had
greater (P<0.05) ash content than corn
treated at 5, 7.5, and 10 % inclusion levels.
The highest Ash content was obtained in
silage treated with 10 % corn-soybean
mixture.

Inclusion levels %

Figure 2: Interaction effects of additives and inclusion levels on Ash content of elephant grass silage

Crude protein was statistically (P<0.05)
superior in silage treated with corn-soybean
at all levels of inclusion compared to other
silages, in the same connection, molasses
treated silage had greater (P<0.05) CP

cp

values than corn treated except at 0% level
of inclusion (Figure 3). The highest CP
value was obtained in corn-soybean treated
silageat 10%inclusionlevel.

CP%
omea®mEDE

Inclusion Levels %

Figure 3: Interaction effects of additives and inclusion levels on CP content of elephant grass silage
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ADF was significantly (P<0.05) lower in
molasses treated silage compared to other
silages except at 5 % level of inclusion
where no significant difference was
observed between corn-soybean and

ADF

a0
ADF% 20 -
10

0

Inclusion levels %

molasses treated silages (Figure 4).
Furthermore, al the three silages were not
significantly different at 10 % inclusion
levels. Thelowest ADF value was recorded
incorntreated silageat 2.5 %.

—f—C5

==

Figure 4: Interaction effects of additives and inclusion kevels un ADF content of elephant grass silage

TheNDF wassimilarly thelowest (P<0.05)
in silagetreated with molasses compared to
other silages (Figure 5). There was ho
significant difference between corn-
soybean and molasses treated silages at 0

60
50 _—

40 ,744-\\.?:.—’.

30
20 +

NDF %

Inclusion levels %

and 2.5 % inclusion levels, in the same
connection, corn-soybean and corn treated
silages were at par at 10%. Lowest NDF
value was observed in molasses treated
silageat 0%

NDF

Figure 5: Interaction effects of additives and inclusion levels on NDF content of elephant grass

silage

Main effects of additives levels of
inclusion and interaction on Digestible
dry matter, dry matter intake, relative feed
value and mineral composition
composition of elephant grasssilage

Main effects of additives, levels of
inclusion and interaction on Digestible dry
matter, dry matter intake, relative feed
value and mineral composition of e ephant
grasssilageareshowninTable4. Digestible
dry matter (DDM) dry matter intake as a
percentage of body weight (DMI) and

relative feed value were significantly
different among the silages treated with the
three additives, the values for DDM DMI
and RFV were significantly the highest
(P<0.05) in molasses treated silage
compared to corn and corn soybean treated.
In the case of DDM, the difference wasin
the order molasses (69.61%) > corn (66.
%)> corn-soybean (64.25%). Similar trend
was observed in the case of DMI athough
both corn and con-soybean treated silages
were not significantly different ditto for
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RFV. DDM, DMI and RFV recorded higher
values (P<0.05) at 7.5 % level of inclusion
compared to other levels. No significant
difference was observed between n 7.5 and
10 %. DMI was a so significantly (P<0.05)
greater at 7.5 % level of inclusion (2.66 %)
but a par with 0, 5 and 10 %. Mineral
composition of elephant grass treated with
the three additives was significantly
different. Corn-soybean treated silage had
higher calcium (Ca), magnesium) Mg,
potassium (K) and phosphorus (P) contents
than corn and molasses treated. No
difference was observed in Ca, Mg and P

values between silages treated with corn
and molasses. Similarly, no significant
difference was found in the K values of
corn-soybean and molasses treated silages.
The minerals Ca, Mg, K and P had
significantly higher values at 10 % level of
inclusion of additives. In al cases the
mineral composition of the silageincreased
with increase level of inclusion of the
additives. There was no significant
difference between 7.5and 10%in Mg and
K, similarly, K values were not
significantly different at 2.5 and 5%. Inthe
case of Pthe non significant difference was
observed between5and 7.5 %.

Table4: Main effects of additiveslevelsof inclusion and interaction on digestible dry matter, dry
matter intake, relative feed value and mineral composition of elephant grass silage

Additives DDM  DMI RFV Ca Mg K P
Corn + Soybean 64.25°  2.46° 12233 0.712 0.452 1.49? 0.272
Corn 66.16° 2.45° 126.02°  0.50° 0.32° 1.26° 0.23°
Molasses 69.61* 2.782 150.05*  0.49° 0.34° 1.392 0.25P
Pvaue 0.0001 0.0001  0.0001 0.0001 0.0001 0.0005 0.0001
SEM 0.256 0.015 0.767 0.007 0.009 0.020 0.002
Inclusion (%)

0 64.21° 2.55% 127.43* 0.18° 0.18° 1.02¢ 0.20¢
25 66.07* 2.46° 126.25°  0.36¢ 0.29° 1.25° 0.23°
5 66.14* 258% 132,79  0.65° 0.33° 1.39%° 0.26°
7.5 69.04* 2.662 142,112 0.73° 0.49* 1.64° 0.27°
10 67.93% 258% 138.09% 0.922 0.56% 1.612 0.29%
Pvaue 0.0001 0.0047  0.0001 0.0001 0.0001 0.0001 0.0001
Interaction

Addt* IL ** ** ** * ns ** ns

Means with different superscripts within same column are significantly different (P<0.05) Addt=Additives, IL=inclusion levels , ns= not

significant

Interaction between additives and their
levels of inclusion on digestible dry matter
depicts molasses treated silage as having
significantly (P<0.05) higher DDM at 2.5%
compared to other silages (Figure, 6). Both
molasses and corn treated silages were at
par a 0 and 7.5 %. Similarly, no significant
difference was observed among the three
silagesat 10 %. In the same connection, the
DDM in corn-soy and molasses treated
silages were not significantly different at 5
%. The highest value for DDM was
obtainedinmolassestreated silageat 2.5 %.

Dry matter intake as a percentage of body
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weight was consistently the highest in
molasses treated silage compared to other
silages irrespective of levels of inclusion.
Molasses treated silage had significantly
(P<0.05) greater DM at 2.5, 7.5 and 10 %.
There was no significant difference
between con-soy and molasses at 0 and 5%
levels of inclusion, however, both corn-
soybean and molasses treated silages had
significantly higher DMI at the stated levels
of inclusion than corn treated. In the same
vein corn-soybean and corn treated silages
were statistically similar at 7.5 and 10%
levelsof inclusion.
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Figure 6: Interaction effects ot additives and inclusion levels on DDM of elephant grass silage
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Figure 7: Interaction effects of additives and inclusion levels on DDM of elephant grass silage

Molasses treated silages had consistently
higher relative feed value at all levels of
inclusion. Significant difference was
observed at 0, 2.5, 7.5 and 10% inclusion
levels. There was no significant difference
betweenthe RFV valuesof molassestreated

RFV
200

150

RFV %

100

50

Levels of inclusion

Figure 8: Interaction effects ol additives and inclusion leve

Discussion

The quality of any silage depends on the
efficiency of fermentation during ensiling.
The whole idea of using additive during
ensiling isto enhance fermentation through
reduction in pH and increased production
of lactic acid. Qamar (2009) reported that
fermentation processwashighly influenced
by the availability of fermentable
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and corn soybean treated silages at 5%.
Corn-soybean and corn treated silages had
statistically similar RFV valuesat 0, 5 and
7.5%. However, RFV valueswere higher in
corn treated silage at 2.5 and 10 % than
corn-soybeantreated.

=—f==C5

—&—m

Isun RFV of elephant grass silage

carbohydrate adding that additives
decreased pH and increased lactic acid.
Main and interaction effects of additives
and their concentration on proximate and
fiber composition of elephant grasssilage
The results of the study (Table, 3) indicate
dry matter percentage in molasses treated
silage compared to corn-soybean and corn
silages irrespective of the levels of
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inclusion. Thisis supported by the work of
Qamar (2009) who reported that molasses
additive gave higher DM than corn in mott
grass silage. He attributed the higher DM
recovery with molassesto addition of water
soluble carbohydrate that improved
fermentation characteristics. In the same
connection, Sharp et al. (1994) opined that
increased DM recovery could have been
due to homolactic fermentation which
decreased fermentation loss.
Comparatively the DM vaues for the
control (0 % additive) were greater than
those for additive treated silages. This
agrees with the result of Kamarloiy and
Teimouri (2008) and Kung et al. (1993)
who observed lower DM in silages treated
with additivescompared to thecontrol.

The higher Ash content in corn-soybean
compared to other additives may be dueto
the higher mineral content in the
companion soybean, moreover Ash is an
indication of the mineral content of feed.
The soybean in the corn-soybean additive
could have added to aggregate amount of
Ashintheform of minerals (Ca, Mg, Pand
K). Furthermore, legumes generally have
higher cation exchange capacity compared
to grasses, that is, ability to absorb
positively charged ions such as C&™, Mg™
andK”

The higher CP and EE in corn-soybean
compared to other additives could also be
explained in the context of higher CP and
oil in soybean which may have increased
theoverall CPand EE contentsof thesilage.
Thiscanfurther beexplained by the upward
trend observed in the values of these
nutrients with increased addition of the
additive (Corn-soybean).

The higher NFE recorded in molasses
treated silage compared to other silages
could have been due to the lowering of the
fiber content (CF, NDF and ADF) of the
silage by the additives and the fact that
molasses proved superior in the lowering
process. Another possible reason might be
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duetoimproved fermentation processmade
possible by the availability of water soluble
carbohydrate (Molasses) as reported by
Bolsenet al. (1996). Futhermore, the lower
fiber observed in molasses treated silage
compared to others can be attributed to
greater hydrolysis of hemicelluloses in the
molasses treated silage. Although the pH
valuesof thethreesilageswerecomparable,
however, there was bound to be higher rate
of hydrolysisin the molasses treated silage
by virtue of molasses being water soluble
carbohydrate that can easily acidify the
environment through pH reduction.
Kamarloiy and Teimouri (2008) attributed
an observed reduction in fiber content of
silage to partial hydrolysis of
hemicellul oses.

Main and interaction effects of additives
and inclusion levels on DMI, DDM RFV
andmineral composition of elephant grass
silage

Molasses treated silage had higher values
for DMI, DDM and RFV compared to other
silages. This could be explained in the
context that molasses treated silage had
lower valuesfor fiber (CF, ADF and NDF).
Both ADF and NDF are indices of
measuring digestibility and feed intake in
animals respectively. ADF is negatively
related to digestibility while NDF to intake.
Muck and Kung (1997) reported greater
DMI for steersconsuming inocul ated silage
than non inoculated. In the same vein, the
digestibility of NDF wasincreased in steers
fed inoculated corn silage compared to the
control. Although inoculation was not part
of the focus of this study, the overall aim of
using additives or inoculants in silage
making isto enhance fermentation through
pH reduction and production of lactic acid,
hence, additives and inoculum perform the
same role. The observed higher value for
mineras (Ca, Mg, P and K) in the corn-
soybean silage was expected. This could
have been due to higher mineral content in
soybean asexplained earlier. The combined
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effects of mineralsin corn and soybean are
likely to raisethe amount of mineralsinthe
resultant silage.

Interaction effects of additives and their
inclusion levels a so affirmed the results of
the main effects. It would appear that
higher levels of incluson gave better
results in most of the parameters
considered.

Conclusion

The study indicted higher values in DM,
DDM, DMI and RFV for molasses treated
silages in addition to lower valuesin fiber
(CF, ADF and NDF) compared to corn and
corn-soy additives. This is suggestive of
good quality silage. By and large 7.5-10 %
levels of inclusion of the additives gave
better results. It can thus be recommended
that molasses should be used in silage
preparation of elephant grass at 7.5-10 %
level of inclusion.
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