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Abstract

This experiment was conducted to investigate effects of animal manures on chemical
composition of silage produced from Panicum maximum (Ntchisi) two - years post
application. The plots were established in June 2010 during this period, animal
manures from cattle dung, swine waste, poultry droppings and small ruminant waste
had been applied. In late July 2011, (i.e. after § weeks of re-growth) the forage
materials were harvested at 25 cm above ground level from the plots where Panicum
maximum (Ntchisi)[ P. maximum N [fertilized with different animal manures were
grown to produce silage. The silages were opened after 45 and 90 days of ensiling
and sub samples were taken for determination of physical and chemical
characteristics. The experiment consists of two factors namely, four manure types
and control (i.e. without manure) and two lengths of ensiling (45 and 90 days). It was
5 x 2 factorial arrangements with 3 replicates. It was observed that all the
parameters of physical characteristics of silage were significantly (P < 0.05)
influenced except moisture content. Also, proximate and fibre compositions
parameters were significantly (P < 0.05) different. The animal manures applied had
positive effect on mouldiness of silage and, this was more pronounced in cattle
manure at 90 days of ensiling. The silage produced from poultry—manure fertilized
grass had desirable crude protein value, but at 90 days of ensiling, the best
performance was observed with a considerable low ADF value. To ensure all year-
round production of ruminants through adequate feeding with silage, Panicum
maximum (Ntchisi) fertilized with poultry manure ensiled for 90 days is therefore
recommended for the farmers.
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Description of Problem materials on agricultural lands for
The considerable interest has been restoring soil fertility and sustainability
generated regarding the use of organic and for preventing potential

542



Ewetola et al

environmental problems associated
with commercial fertilizers. Therefore,
animal manure is preferred over
commercial fertilizers because of
increasing awareness of negative
impacts of commercial fertilizers on the
environment such as soil toxicity,
mineral imbalance and release of
Nitrous oxide (1). Also the use of
organic manure proved to be more
effective in enhancing the chemical
composition of tropical grasses when
compared with urea fertilizer (2). Thus,
linking forage production with animal
manure utilization is a sound approach
for addressing the problem of disposal
of such materials which ordinarily
would have constitutes nuisance to the
environment. High quality and quantity
forage materials could be produced
either for immediate utilization or
conservation as hay or silage from the
sites where manure has accumulated
over a period of time, although optimal
management of forage and manure
applied depends on local site
characteristics (3). The utilization of
silage has been an alternative to make
feed available all year round especially
during dry season when there would be
low quality forage materials due to
imposed environmental stress, and this
consequently resulted to poor animal
performance. Hence, one of the suitable
strategies that have been adopted to
maximize the availability of abundance
forage materials to ensure all year-round
production is the ensiling the green
forage as silage (4) and successfully
stored and feed to animals during
extreme scarcity. Although, the quality
of forge will slightly lower than its fresh
state (10-15 % lower in good ensiling

condition) but it will still be better
quality than many of the forages only
available during drought period.
Conversely, in some location, the silage
is used as supplementary feed to other
good quality but very slow growing
forages (4). Forage should be harvested
when excess to feed animals but also
when high in nutritive quality especially
in the wet season. The ensiling process is
often described as one of the ways of
minimizing nutrient losses and change
in nutritive value of the silage. This is
influenced by multitude of factors, both
biological and technological. Many of
these factors are interrelated and it is
difficult to present their significance
individually. The fermentable sugar or
water soluble carbohydrate (WSC)
content has been used to predict the
suitability of forage materials for silage
making (5). When forage dry matter
(DM) is high enough, good silage in
terms of both physical and chemical
composition can be produced
irrespective of WSC, but when DM and
WSC are both low, the silage is usually
poor (5). In order to produce good
quality silage, wilting of the harvested
materials is used to increase the DM of
the forage by reducing the moisture
content before ensiling. The wetter the
grass is the lower the pH needs to be and
greater amount of lactic acid that needs
to be produced. The wet grass of
approximately 20 % DM will required a
pH of around 4.0 for silage to be stable
but grass at 30 % DM will need pH 0f 4.6
to 4.8 to produce the same result.
However, wet silage of approximately
20 % DM should contain 13 % crude
protein, 20 % acid detergent fibre, 0.4 %
Calcium and 0.8 % Phosphorus, but this
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depend on the forage species (6,7,8).
Therefore, an experiment was
conducted to investigate effect of animal
manures on chemical and physical
compositions of silage produced from
Panicum maximum (Ntchisi) two - years
postapplication.

Materials and Methods

Experimental site

This experiment was established in
DUFARMS Federal University of

Agriculture, Abeokuta, Nigeria
(FUNAAB). The laboratory analyses
were conducted in Department of
Pasture and Range Management
laboratory, College of Animal Science
and Livestock Production, FUNAAB.
The Research Site is located in the
derived savannah zone of South Western
Nigeria with rainfall ranges of 120 mm
(May) to 195 mm (September) and mean
monthly temperature range of 22.5°C-
33.7°C

Table 1: Main effect of manure types and length of ensiling on ph ysical characteristics

of Panicum maximum (Ntchisi) silage

Colour Odour  Moisture Mouldiness P! Total
Length of ensiling
45 days 8.80° 21.42°  8.09 7.33° 5.77° 76.07°
90 days 9.60" 23.87° 847 6.40° 5.46° 80.56"
SEM 0.23 0.53 0.33 0.36 0.03 1.58
Manure types
Cattle 9.22 23.11 8.0 7.72° 5.56 80.93°
SMR 8.89 2267 8.0 6.94 5.65 78.33%
Poultry 9.28 2111 7.67 5.28° 5.69° 72.22°
Swine 9.50 2333 8.44 7.83° 5.72° 81.85°
Control 9.11 23.00 828 6.56" 5.46° 78.24%
SJEM 0.42 0.94 0.55 0.47 0.07 232

(P<0.05)

means in the same column with different superscripts were significantly different

SEM: Standard error of mean SMR: Small ruminant

Table 2: Interactive effect of manure types and length of ensiling on the physical
characteristics of Panicum maximum (Ntchisi) silage

Manure Length of ensiling Colour odour moisture Mouldiness p" Total
Cattle 45 days 9.67°  23.00™ 8.22 9.00° 591*°  83.15°
90 days 8.78%"°  21.56™ 8.00 8.11% 5.79%  77.41%
SMR 45 days 8.22°  21.33%™ 7.6 6.78> 5.62°° 7315
90 days 8.11°  20.33°  8.33 7.22%¢ 580"  73.33
Poultry 45 days 922 20.89™  8.33 5.56% 5.73% 7333
90 days 933 23.67*™ 8.67 6.67™¢ 5.52%  80.56™
Swine 45 days 9.67°  24.67" 9.00 7.33%¢ 533" 84.44°
90 days 10.00*  24.67"  9.00 6.33% 529" 83.33°
Control 45 days 9.67°  25.00°  8.67 6.67" 5.50°  83.33°
90 days 9.33®  21.33%  7.00 5.00¢ 565 71.11°
SEM 0.18 043 0.24 0.27 0.04 1.18

a

“"means in the same column with different superscripts were significantly different (P<0.05)

SEM: Standard error of mean, SMR: Small ruminant
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Table 3: Main effect of manure type s and length of ensiling on chemical composition of

Panicum maximum (Ntchisi) silage

Factors DM CP EE ASH NDF ADF ADL HEM  CEL
Length of ensiling
45 days 96.10°  6.56 9.39°  12.70° 73.21° 4594 1258 3136  33.36°
90 days 91.80° 7.18 7.85° 11.88° 70.17° 41.85°  937° 2433 3248°
SEM 0.21 032 059 020 1.28 0.42 0.90 133 0.92
Manure
Cattle 94.50° 630 7.50° 12.16 74.59° 42.59°  8.09° 31.99°  34.51°
SMR 94.50°  6.66 729" 1242 75.13° 4443 1398  30.70° 30.45°
Poultry 93.75% 7.11 991 1226 67.86° 44,04 1023  23.81°  33.81°
Swine 93.75% 750 8.89" 12.51 67.46° 43.60" 13.03® 23.86° 30.57°
Control 93.25° 678 9.49°  12.08 73.39" 44.80°  9.53¢ 28.59°  35.27°
SEM 0.99 049 084 032 121 1.02 1.24 1.85 1.16
*¢ means in the same column with different superscripts were significantly different
(P<0.05)

SEM: Standard error of mean SMR: Small ruminant

DM= dry matter, CP= crude protein,
EE= ether extract, NDF= neutral
detergent fibre, ADF= acid detergent
fibre, ADL= acid detergent lignin,
HEM=hemicellulose, CEL=cellulose

(47.08 %) while that of SWM at the
same length of ensiling recorded the
lowest value (38.86 %). Meanwhile, the
silage produced from SRM at 90 days of
ensiling observed to be the highest
(16.41 %) for ADL, while that of NM at
the same length of ensiling had the
lowest value (6.25 %) indicating less
lignification of the silage produced. The
silage produced from the plot that
received CM at 45 days of ensiling was
observed to obtain the highest value
(13.62 %) for ash. This indicates that
CM enriched the mineral content of the
silage. The silage produced from PM but
at 90 days of ensiling recorded the
lowest value (11.41 %) in this case. The
highest value (36.78 %) of HEM was
observed in the silage produced from the
plot that received SWM at 45 days of
ensiling while silage produced from CM
fertilized grasses at the same length of
ensiling recorded the lowest value
(14.94 %). But this same treatment at 90

days of ensiling recorded the highest
value (38.48 %) for CEL and that of
SRM at the same length of ensiling had
the lowest value (29.89 %). In EE, the
silage produced from PM at 45 days of
ensiling recorded the highest value
(11.26 %) while that of SRM but at 90
days of ensiling recorded the lowest
value (3.47 %)

Discussions

The physical characteristics of silage
were determined from the colour, odour,
moisture and mouldiness of the silage.
The moistness of the silage is a good
indicator of how well it was conserved as
the moistness of the silage fell within the
range of no free water and slightly moist
silage (9). This is also in conformity with
the findings of (13). The slightly mould
to no mould silage observed under this
study was an evident indication that the
silage was well conserved. It was in line
with that of findings of (13). The scoring
of the silage under this experiment
implies that scores fell between fair
silage and good silage as rated by (9)
which is a good reflection of silage from
tropical forages. The reduction in the dry
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matter content of the silage with increase
length of ensiling agreed with findings
of (14). This might be due to loss of
soluble carbohydrates during
fermentation period as reported by (15).

The crude protein (CP) content of the
silage that was influenced by the residual
effects of different manures fall in the
range of 6.05 — 8.40 % with silage made

Table 4: Interactive

from plot with poultry manure having
the highest CP. This is an indication that
poultry manure releases more nitrogen
than others (16). This could be attributed
to a faster rate of decomposition of the
organic matter in the poultry manure and
earlier release of its nutrients in form of
N and P for plant uptake.

effect of manure type s and length of ensiling on chemical

composition of Panicum maximum (Ntchisi) silage

Manure  LOE DM CP EE ASH NDF ADF ADL HEM CEL
Cattle 45days  95.50° 6.60" 821"  13.62° 59.85° 4491 14.25® 14.947 30.66°
90 days  96.50° 6.54™  8.14™  12.44™  73.55° 46.33° 7.85% 27.22¢ 38.48°
SMR 45days  96.00° 5.84° 8.16™  11.98™  74.96 47.08° 10.17%¢  27.88% 36.91%®
90 days  96.50" 727" 347 12.95%  75.67" 46.31° 16.41° 29.36*¢ 29.89°
Poultry  45days  96.00° 6.57"  11.26°  12.50™  66.81° 45.08" 421" 21.73° 30.87°
90 days  92.00° 8.40" 9.57"  11.41° 75.08" 42.30° 1182 32,78 30.48°
Swine 45days  92.50° 6.06" 6.85¢ 11.89% 7564 38.86¢ 8.33 36.78" 30.53¢
90 days  90.50° 772" 10.83"  12.18™  71.82"  42.52° 8.89% 29,30 33.63"
Control ~ 45days  92.50 6.05" 1L11° 11.90™  74.60° 42.55° 1155 32.05™ 31.00°
90 days 9150  7.65™  856™  12.02*  68.90*  43.00*  6.25 25.90% 36.75®
SEM 0.43 0.23 0.44 0.15 0.98 0.48 0.69 1.14 0.65
a-f means in the same column with dif ferent superscripts were significantly different
(P<0.05)

SEM: Standard error of mean
LOE: length of ensiling
SMR: Small ruminant

DM-= dry matter, CP= crude protein, EE= ether extract, NDF= neutral detergent fibre, ADF=
acid detergent fibre, ADL= acid detergent lignin, HEM= hemicellulose, CEL= cellulose

Also, poultry droppings are very rich
source of Nitrogen due to high
accumulation of Uric acid and
decomposition of manure could be
enhanced by the nature of materials
present in it which could in turn hasten
the rate of microbial degradation of the
manure. Similarly, (17) had observed
that poultry manure recorded the highest
effects on N and P available in the soil
than other animal manure. The
observation in this experiment slightly
differed from the minimum CP
requirement for optimum animal
performance (18). The ether extract (EE)
falls within and above the 8 % level
established by (19) as a limit from which

reductions would occur in the DM intake
by ruminants. The reduction in EE
content of the silage as the length of
ensiling increased could be as a result of
proteolytic enzymes involved in the
breaking down compounds including
peptides during ensiling as reported by
(20). The ash contents of the silage as
affected by manures applied and length
of ensiling fell within range of 11.41-
13.62 %, this is higher than that which
was reported by (21) for silage produced
from P. maximum (Ntchisi) at different
age at harvest. However, the ash
contents obtained in this experiment
conformed to that which was reported by
(22) for Napier grass fertilized with
sheep manure. Neutral Detergent Fibre
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(NDF) measures the total fibre
component of the feedstuff. The range of
NDF contents (59.85-75.67 %) in the
silages produced in this study was higher
than the 65.00 % suggested as limit
above which intake of tropical feeds by
ruminants would be reduced (11).
Earlier findings suggested that high
concentration of NDF in silage usually
implies that many of the soluble
nutrients have been degraded which in
turn, reduced the nutritive value of the
silage. However, feed high in NDF is
essential for increase lactation in dairy
cow (19) thus, the silage produced in this
experiment may be suitable in dairy
production. The ADF measures the least
soluble portion of fibre in a given feed
and it is also used in predicting the
energy content of silage, hay and
roughages. The higher the ADF, the less
digestible the feed and less energy it
contain (23). An increase in forage ADF
content reflects a decrease in energy
value, the ADF content of the silage
produced in this study ranged between
38.86-47.08 %. This is lower than that
which reported by (24). The increase in
the ADF content observed in this trial
could be attributed to utilization of
readily digestible soluble content by
fermentative bacteria (25). The ADL
content of the silage range from 6.25-
16.41 % which is higher than that which
reported by (26). The increase in the
ADL content of the silage produced
from the plots that received manure over
the control plot might be as a result of
better growth performance which
enhanced due to Nitrogen released from
manures applied. This in turn, led to high
lignification of the materials harvested
for the silage. This is in line with early
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report of (27) that the ADL content of
plant increased with increasing amounts
of Nitrogen in tall fescue. The
hemicellulose content ranged between
14.94-36.78 %. The observation in this
experiment implies that the increase in
hemicellulose content of the silage does
not relate to imposed treatment i.e.
manure since the silage produced from
the plot that received no manure had
higher values than those one produced
from cattle manure. This might be
linked to the trend observed in the NDF
content where the silage produced from
cattle manure had the lowest value. The
cellulose content fell within 29.89-
36.75 %, but there was no specific trend
to explain the increase in the values
obtained in relation to the effect of
manures applied and length of ensiling.
Conclusions and Application

The following conclusions were made
from the outcomes of this study;

1. The animal manures applied had
positive effect on mouldiness of
silage produced, since the silage
produced from the plot that
received cattle manure and at 90
days of ensiling produced silage
without mould.

2. The silage produced from
poultry—manure fertilized grass
had higher crude protein and low
ADF values, and at 90 days of
ensiling.

3. For good quality silage,
livestock farmers should
fertilized their grasses with
poultry manure and ensiled for
90 days.
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