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ABSTRACT

is study was conducted to evaluate the
- nutrient contents of selected forages based on
methods of preservation. Forages used in the
study were Andropogon tectorum, Cenchrus
ciliaris, Panicum maximum and Imperata
cylindrica. Representative samples collected
from each experimental zone were preserved in
the laboratory with different methods. The
samples were analyzed for their proximate
chemical contents, Baled hay and ensilage
forages were selected to be suitable methods of
conservation of forage for dry season feeding
based on proximale composition of the feed.
Panicum maximum and Cenchrus ciliaris were
also found to be very rich in CP (9.0 and 9.2)
respectively when conserved. Seasonal
variation, method of forage conservation and
stage of maturity were suggested to be major
factors that affect DM and nutrient contents of
forages.
Key words: Nutrients, forage, conservation.

INTRODUCTION

‘Shortages of feed during the dry season,
and sometimes during the wet scason, put a
‘constraint to livestock production in almost
- every production system in Nigeria. Where
feeds are found in abundance, they may be low
‘in nutritive value which may manifest
themselves in form of nutritional deficiences
when fed to animals. Increasing livestock
production depends to a large extent on the
availability of suitable feed resources. - Forages
in various conservation methods play a
significant .role in the nutrition of ruminant
-animals in general.

The derivedsavanna zone of Nigeria covers
an areas of about 95,000m square. Ogoja and
parts of Obudu are the only derived savanna
zone in Crossdl]iyer State. Other patches of
derived savanna zone in Nigeria-are noticeable

South of Abeokuta, Ibadan, Ile-Ife, Onitsha,
Enugu and extends as far as Iorin, Kebba and
Oturkpo (Loosli, et al., 1974). The need for
adequate forage conservation for ruminant
livestock is important particularly for dry
season use. Forage ml the cheapest food for
ruminant when conserved as hay or silage with
a relative cheaper cost than most other feeding
stuff (Sastry and Thomas, 1981). Ruminants
will consume and utilize a wide variety of
forage in different forms.  Factors that
influence forage attributes particularly in
livestock nutrition have been widely studied
(Oyenuga and Olubajo, 1966; Corbett et al,
1963). Some of these factors include stage of
growth of the forage, season of harvest and
method of preservation. Increased animal
production in the savanna zone depends on
the improvement in the method of-
preservation of the quahty and quantity of
forage produced. '

The purpose of this study was to assess and
compare 'the nutrient contents of forages
conserved under different conservation
methods. -

MATERIALS AND METHODS

Selected species of forage, Imperata
cylindrica, Panicum - maxdmum, * Cenchrus
ciliais and Andropogon tectorum . were
randomly collected for the study. Forage
species selected were native to the derived
savanna zone, and were collected from Okuku
and the surrounding in the Cross River State.
The area is located at an altitude (117.38m)
above sea level at Latitude 06°40" and
longitude 08°48’E. Representative samples of

- forage type were collected according to

procedures of Jones et af, (1971). Samples
were washed in distilled water to avoid
contamination from accumulated dust and soil.
They were air-dried under the <hade and later
oven-dried overnight at about 75"C. Samples
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were then stored in plastic bags and preserved
for further analysis.
Baled hay preparation

A total of 20kg of cach of the experimental
forages (succulent parts, leaves and young
stem) was harvested and sundried to reduce
moisture content of the mass to 15%. The
total moisture content of each mass was
measured using proximate method of analysis.
Each mass was neatly compressed using hay
bale machine and tied with ropes at three
points into rectangular bale and stored on
raised platforms. Eight hay bales were
prepared using the same procedure. The
preserved forages (bales) were allowed to
remain under l‘.hrs/ condltxon for two months.

Silage preparation

A similar quantity of each of the above
forage was harvestéd, chopped and wilted for
6 hours for the study, the chopped material
was mixed homogeneously, and 3kg was
randomly sampled from each mass in-a 200ml
beaker lined with polythene sheets in the
laboratory. Each of the chopped forages was
filled rapidy into eight beakers and
compressed by band and later sealed using the
surplus lined polythenc sheets. Equivalent
quantity of unwilted portion of each of the
same forage was ensiled using similar method.

Eight similar beakers (two replicates pes
treatment) were also used to conserve hay - of
different species. The ensiled materials was
carefully comprcsscd to exclude air pockets
thus ensuring thst MO oXygen was entrapped

within the massy ‘The ensiled masses in both

cases were attowed a périod of 21 days dunng
which  time . ‘fermentation processes  was
expected to have completed (Heath et al,
1985).

Samples collectcd from fresh and preserved
forages were analyscd for DM, CP, CF, EE,
NFE, were measured, A. O. A. C, (1980),
energy was calculated. Samples were also
analyzed for calcium (Ca) and phosphorus (P)
while pH of each samples was measured using
a p" meter (meter-orion Research-model
601A/ digital lonilyzer). All data collected
were analysed by the procedure of General

‘was the lowest (30.7%).
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Linear Model, (Least Squares) using
SAS/STAT  Procedures for  Personal
Computers (SAS, 1986). Significant means
were separated using Duncan’s New Multiple
range Test (Steel and Torrie, 1960).

RESULTS AND DISCUSSION

Details of ingredient composition of the
preserved forages are presented in Table 1.
There was variation in the percentage of DM
among the species.

Andropogon  tectorum and Imperata
cylindrica were higher (P<0.05) compared
with others. CP percentage was similar and
higher (P<0.05) for Cerichrus ciliaris and
Fanicum maximum, intermediate for Imperata
oylindrica  and  significantly lower for
Andropogon tectorum and Panicum, maximum
and lower but similar for Cenchrus ciliaris and
Imperata cylindrica, while EE was higher (P)
for Panicum maximum and Imperata cylindrica
and significantly lower for Andropogon
tectorum  and Cenchrus ciliaris. = NFE
percentage was similar and intermediate (55:2
and 55.6) for both Andropogon tectorum and
‘Cenchrus cylindrica respectively, lowest (52.6)
for Panicumn maximum but similar but higher
for Panicum maximum. Energy (KJ/g) value
was higher for Panicumn maximum and lower
and similar forAndmpogon tectorum, Cenchrus
ciliaris ang Imperata. cylindrica. Calcium and

. phoxphothi contents of thc,foragc were not

different (P>0.05) among the species.

Influence of murvaﬁon methods on
nutrient content, :

The Dm content. varies ‘with methods of
preservation.  The . loose “and baled hay
indicated hlgher (P<005) DM content (87.7
and 86.1%) respectively than the wilted silage
59.9% which was intermediate, while DM
content of unwilted was lowest (30.7%). Hay
generally was obsérved to contain more DM
than the silage processed forage. DM content
of wilted silage was intermediate (59.9%) but
higher than DM value for unwilted hay which
Wilting tended to
affect DM of the forage. The present study

. corroborates with findings of McDonald et al,,

(1987) who obscrved DM losses as hlgh as 6%:
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NUTRIENT CONTENTS OF PRESERVED FORAGE

TABLE 1: LEAST SQUARE MEANS (+S.E.) OF NUTRIENTS OF SELECTED
FORAGES.
Chembcal Components Andeeprgen Cench ls'mnf-.e“"o - P imperata
. iechorasn ' cill:crisms o n:‘m ;m:d’:h
metter % »1t 63.0X9, 612+ 20.6+7
B:’-a % % 4.9!0?. 9.210.85 9.0x O‘ﬁb 72 1‘0.6#
Crede % s.1239 30.7x0.9° 32704 0.020.
Ether Btract |, % 23201 26%0.1 40*0.6 360
N.FE T % 5522 55.620.9 52.6+08° 574%0
Energy (Ki/g) % 1852 18.9:+0.1 19.9+0.2 19.9%0.1
Icium % 04201 04*0.1 05201 04X01
Phosphorus % 00200 0.0£0.0 0.1£0.0 0.2+0.3

a,b,c, Means in the same row with different superscripts are different (P <0.05).

TABLE 2 LEAST SQUARES MEANS OF NUTRIENTS AS AFFECTED BY
PRESERVATION METHODS

Conservatlon Methods

Chemical Compesition Bale Hay Loose Hay Wilted silage Unwilted
Dry matter % 86.120,0° 8732061 59.9+36" 30.7%1.0°
Crude G 75¥10 6.1%0.6 6.6+0 102+
Crude fibre < R4*0g 30Xy 31.3+0. 310
Ether extract Co 242017 2.220.1 33+0 4.0X05°,

FE. % 554*1.07 56.7%05) 56.4 +1.0 520206
Encrgy (Ki/g) 18.720.) 18.6%0]° 19.9+02 92+
(.alcmm g 0.5%0.1, 0.6£0.1, 0.2+0.0, 0.0320
Phosphorus g 0.03%.0 0.01%.0° 0.03+.0° 0240.1" .

a,b,c, Means in the same row with the same superscript are not different (P <0.05).

after 5 days and 10% after 108 days wilting in
the field. They further mentioned that wilting
is associated with low butyric acid
concentrations and reduction in DM and
Nitrogen losses.

Dry matter contents ranging from 80 - 95%
have been reported for hay (Egten and
Reeves, 1978) and silage have been. shown to
have a lower value of 28 - 58% (Obicha and
Ndukwe, 1976).
~ Moisture contents calculated for hays
(baled and loose hays) were found to be 13.9%
and 129% respectively, while those of the
wilted and unwilted silages comparatively
increased (P<0.05) to 41% and 69.4%
respectively. The moisture content recorded
for hays have beea reported by (Church and
Pond,”1988) to be satisfactory in maintaining
the storage quality of the feedstuff.

Percent EE was similar for wilted and
unwilied hays and higher for both silages
compared with baled and loose hays. This
increase in EE in the silages is indicative of a
high production of organic acids during
fermentation by microbial organisms. Most of
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the acids produced include acetic, propéonic

bmync and aleric at varying proportions. Thc
p! of the ensiled materials recorded were 4.9
and 4.7 for unwilted and wilted easiled
materials respectively. The p'' of silage
prepared from forage mateiials has been
reported to be hlgher than 4.2 which is said to
be standard p for tropical silage are to store
well, a p! range of 3.8-5.0 must be mamtamcd

Heat et al, (1985) reported on p range
corroborates this claim for proper p (o
stabilise ensiled mass. The reason for this high
pH in silage is due fo the fact that no additive

.was added to the ensiled mass and a pH of 4.8

or higher have been reported to be one of the
characteristics  exhibited - by silage made
without any form of additive (Catachpoole,
1968).

CP percentage was low for forage
preserved as loose and wilted ensiled material
compared with other forages preserved using
other methods. Highest crude protein

percentage was recorded for forages preserved
as baled hay and unwilted ensiled materials.

The considerable reductnoq in the nutrieat
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content of tropical foragcs, espccually in CP
content as a result of extended exposure to
adverse ‘weather condition before hay making
has becn recognised. The CP of hay has been
reported to be within the range 2.8 - 11.0%
from different conserve forage during the dry

season, (Heat et al, 1985), and the data

conform with the values obtained in this study.
Percent CP concentration in hay has been
reported to depend chiefly upon species, stage
of maturity and nitrogen fertilization levels for
grass and leaf contents (Bula ef al., 1981).
Percentage NFE was similar for baled hay,
loosely packed hay and wilted ensiled
materials but significantly higher than the
unwilted silage. Calcium was significantly
higher for loose hay than wilted and unwilted
silages but similar to baled hay. Percentage
phosphorus was higher for unwilted silage than
for any other preservation methods. Total
amount of phosphorus in other conservation
methods was similar. Baled hay and unwilted
ensiled materials may be recommended as
methods feeds could be preserved during the
dry season for animals. There were marked
reductions in the DM, CP, CF, Calcium and
phosphorus when the forage materials were
ensiled for this study. This observation agrees
with report of Watson and Nash (1960) who
observed a reduction in the overall nutrients of
the ensiled material as a result of losses in the
silo as fermentation requires energy. Their
report alse showed that the low quality of
silage produced accounts in part for the sugar

couients of the derived savanna forage. The

preseat study is in a variance with their report
i respect of energy. The ensiled forages both
wilted and uawilted were higher in energy
contert than ‘baled hay and loose hay.
CisRiiams and Duckworth, 1949) observed

that unwilted tropical foragc species often fail
to szl or settle only and slightly during
é:nsiiage and Verz CTruz (1967) reported
extensive  spoilage  due 1o aerobic
decompasition during siorage.
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