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ABSTRACT

The effects of storage duration (0, 6 and 12 weeks), storage medium (plastic container, polythene bag and
jute sack) and varying mixture of grass-legume (60% Panicum maximum (6Pm); 30% Panicum maximum
+ 30% Lablab purpureus (3Pm3Lp); 40% Panicum maximum + 20% Lablab purpureus (4Pm2Lp); 40%
Panicum maximum + 20% Stylosanthes hamata (4Pm2Sh) and 30% Panicum maximum + 30%
Stylosanthes hamata (3Pm3Sh)) on shelf life and microbial load of grass-legume pellets were examined in
the derived savanna zone of Nigeria using a 3 x 3 x 5 factorial arrangement using completely randomized
design. Results revealed that, microbial concentrations were significantly affected (p<0.05) with plastic
container having the lower (p<0.05) counts of total coliform (0.73 x 104cfu/l), total bacteria (2.05 x
104cfu/g), total fungi (1.12 x 10* cfu/g) and total microbial concentration (4.07 x 104cfu/g) compared to
other storage media. Similarly, pellet with varying mixture of grass-legume (60% Panicum maximum (6Pm)
had lowest (p<0.05) microbial concentrations in all the determined parameters except for total coliform
count which was lower with a concentration of 1.10 x 10* from 30% Panicum maximum + 30% Lablab
purpureus (3Pm3Lp) pellet. The study revealed that, the grass-legume pellets (60% Panicum maximum) can
be stored in plastic container for a period of 12 weeks with a tolerable microbial load. Thus, it is
recommended that these pellets can be fed to ruminant during the dry season.
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INTRODUCTION

Forage conservation methods in various forms have been employed to ameliorate the condition of
nutritional stress experienced by ruminant animals in the dry season when the available forages are of low
nutritive quality and inadequate in quantity. Various studies have been done on silage (Asaolu et al., 2015)
and hay production (Kaiser & Evans, 1997) which are means of forage conservation. Pelletizing is the
process of compressing or molding a material into the shape of a pellet, it has the benefits of preserving the
feed for a longer period, holding the feed together better during handling, increasing bulk density and
improving palatability thereby enhancing its intake by animals (Fasae, 2014). This paper therefore
investigated the shelf life potential and microbial concentrations of varying mixtures of grass-legume pellets
as dry season feed.

MATERIALS AND METHODS

The experiment was carried out at the Pasture Unit of the Teaching and Research Farm, Ladoke Akintola
University of Technology (LAUTECH), Ogbomoso, Nigeria. The area is located at Latitude 8°N, Longitude
4%E with annual rainfall of 1270 to 2030 mm, which occurs in 7-10 months with a peak between July and
September of the year. The temperature of the area ranges between 28°C to 33°C, with humidity of about
74% all year round except in January when the dry wind blows from the North (Olaniyi, 2006).

Samples comprising of five varying mixtures of grass-legume:
6Pm: 60% Panicum maximum (6Pm),
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3Pm3Lp: 30% Panicum maximum + 30% Lablab purpureus (3Pm3Lp),

4Pm2Lp: 40% Panicum maximum + 20% Lablab purpureus (4Pm2Lp),

4Pm2Sh: 40% Panicum maximum + 20% Stylosanthes hamata (4Pm2Sh) and

3Pm3Sh: 30% Panicum maximum + 30% Stylosanthes hamata (3Pm3Sh); harvested from an experimental
plot at 8 weeks after planting were air dried, milled and mixed with other fixed ingredients (Table 1) and
later pelletized to average length of 40mm using 6mm mesh (Oyewole & Aderinola, 2019) andstored at
room temperature for three storage periods (0, 6 and 12 weeks), in three medium of storage (plastic
container, polythene bag, jute sack).

Tablel: Composition of Experimental Pellets

Ingredient 6Pm 3Pm3Lp 4Pm2Lp 4Pm2Sh 3Pm3Sh
Panicum maximum 60.00 30.00 40.00 40.00 30.00
Lablab purpureus 3000 2000 _
Stylo hamata 20.00  30.00
BDG 21.00 21.00 2100 21.00 21.00
Cassava Peels 16.00 16.00 16.00 16.00 16.00
Potash 2.00 2.00 2.00 2.00 2.00
Salt 1.00 1.00 1.00 1.00 1.00

100.00 100.00 100.00 100.00 100.00
Proximate Analysis

Dry Matter 93.13 93.22 94.10 93.05 94.04
Crude Protein 16.62 16.84 17.10 16.93 17.32
Ether extract 3.56 3.52 3.65 3.63 3.63
Crude fibre 19.77 20.32 20.84 21.16 21.32
Ash 713 7.36 7.40 7.34 7.43

6Pm: 60% P. maximum; 3Pm3Lp: 30% P. maximum + 30% L. purpureus; 4Pm2Lp: 40% P. maximum + 20% L.
purpureus; 4Pm2Sh: 40% P. maximum + 20% S. hamata; 3Pm3Sh: 30% P. maximum + 30% S. hamata

Chemical Analysis, microbial load determination and Data collection

Pellet samples from the three storage medium were taken for microbial load analyzes using standard
procedures of Taylor et al. (1997). Data obtained were subjected to analysis of variance (ANOVA)
procedure and the treatment means were separated using Duncan's multiple range test (DMRT) of SPSS
(2010).

RESULTS

The results as presented in Table 2 showed that the effects of storage period, storage media and varying
mixtures of grass-legume on the microbial concentration (cfu/g) of the experimental pellets were
significantly different (p<0.05) across the treatments. It was observed that total coliform counts
(TCC), total bacterial counts (TBC), total fungi counts (TFC) and total microbial counts (TMC)
were increasing with the duration of storage periods. The effect of storage media and varying
grass-legume mixture were significant (p<0.05) on the microbial concentrations. Plastic container
recorded lower (p<0.05) concentration compared to other storage media. Similarly, pellet from
60% P. maximum (6Pm) had lowest (p<0.05) microbial concentrations in all the determined
parameters except for TCC which was lower with a concentration of 1.10 x 10* from 30% P.
maximum + 30% L. purpureus (3Pm3Lp) pellet.. All the microbial concentrations (cfu/g) were
significantly (p<0.05) influenced by factors interactions.

DISCUSSION

The increase observed with increasing days of storage agreed with the report of (Ibeanu et al., 2015) who
examined the shelf life of cereal-legume-oil seed flour. The authors ascribed the increase to high water
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activity and probably high pH value. The stored pellets in this study might have reduced in DM and high
in pH values. Mijinyawa (2002) reported that the functional requirement of storage medium is its capability
of retaining the quality of the stored materials for as long as possible which is evident in this study. Plastic
container minimized microbial concentrations for the stored pellets. The lowest microbial load for pellets
stored in the plastic container could be attributed to ability to resist environmental humidity. This was in
consonance with the report of Ekemezie et al. (2007) who reported that the quality of any stored feed was
affected by high humidity which promotes microbial growths. However, the minimum microbial
concentration obtained in plastic container disagreed with the report of Odukoya et al. (2013) who evaluated
the shelf life of bovine blood rumen digesta mixture using different storage medium and concluded that the
use of local basket and jute bag were the best media as a result of free flow of air in and out of the media
of storage. The differences in the studies could be attributed to the material used as test ingredient and the
condition of storage (Muraina et al., 2013). Plastic medium best preserved the quality of the pellets. The
higher microbial concentrations in pellets with grass-legume mixtures as compared to sole Panicum based
pellets could be associated with variants in nutritional constituents and moisture content. This agreed with
the report of Jeffrey et al. (1998) who observed that protein ingredients served as vehicle for bacterial
contaminate while Aderinola et al. (2014) reported that increase in

Table2: Effect of storage period, storage media and varying mixtures of grass-legume on the
microbial concentration (cfu/g) of the experimental pellets

Factor Total Total Total Total
Coliform Bacterial Fungi Microbial
Count Count Count Count
Storage durations
Initial 0.4 x 10% 1.36 x 10 0.47 x 10%*  3.22 x 10%
6 weeks 1.83 x 10% 3.15x10% 2.70x10%  6.84 x 10%
12 weeks 2.19 x 10% 3.93x10% 3.39x10% 7.72x10%
SEM 0.02 0.07 0.10 0.11
Storage medium
Plastic 0.73 x 10% 2.05x10%  1.12x10%  4.07 x 10*
Polythene 2.17 x 10% 3.57x10% 3.04x10% 7.07 x 10%
Jute sack 1.54 x 10% 2.82x10% 2.40x10%*  6.65x 10%
SEM 0.02 0.07 0.12 0.13
Varying mixtures of grass-legume
6Pm 1.40 x 10% 2.01x 10%  1.20 x 10*  5.04 x 10%
3Pm3Lp 1.10 x 10% 254 x10%*  1.77x10% 553 x 10%
4Pm2Lp 1.53 x 10% 2.22x 10 2,26 x 10*  6.02 x 10*
4Pm2Sh 1.28 x 104 3.44x10% 2.63x10% 6.37 x10%
3Pm3Sh 2.07 x 10% 490x10%  3.12x10%  6.63 x10%
SEM 0.02 0.07 0.10 0.11
Interaction
Storage x Media x VGL * * <* *

abed.\Means carrying different superscript along the same column are significantly different (p<0.05); SEM: standard error of mean; 6Pm:
60% P. maximum; 3Pm3Lp: 30% P. maximum + 30% L. purpureus; 4Pm2Lp: 40% P. maximum + 20% L. purpureus; 4Pm2Sh: 40% P.
maximum + 20% S. hamata; 3Pm3Sh: 30% P. maximum + 30% S. hamata; Plastic: plastic container; Polythene: polythene bag; ns: not

significant (p>0.05); * = significant (p<0.05), VGL=?
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water soluble carbohydrates could affect quality of stored materials. Increase in water soluble carbohydrates
will increase the feed DM loss during storage, thus enhance bacterial proliferation. Nevertheless, all the
observed values were less than half a million, which was regarded to be satisfactory for animal consumption
(Wilson and Sperber, 1981). Therefore, all the pellets are safe for ruminant consumption without any
adverse effect.

CONCLUSION AND IMPLICATION

This study concluded that the grass-legume pellets (60% Panicum maximum) can be stored in plastic
container for a period of 12 weeks with a tolerable microbial load. Thus, it is recommended that these
pellets can be fed to ruminant during the dry season.
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