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ABSTRACT |
Cereal crop residues are fibrous parts of eraps that remats after those edible to human beings have

been removed. Field cereal crop residues and industrial cereal crop residues. Field crop residues
arc those that remain in feld afier hasvesting and industrial crop residucs are those that remain
after being processed. Farmers in Uganda use cereal crop residues mainty in different ways such
as for fuel as fircwood and minor canstructions but the major use is for livestoek.

The objectives_ of this work are to desigh a cereal crop residue crusher machine, to fabricate the
componets of cereal crop residue crusher machine based on the desiga specifications, to test the
cereal crop residue crusher machine after fabrication and assembly of the components and carry
out economic evaluation,

In -dcsigning material se’ieétion, ergonomics, the techno-cconomic status of medium scale farmers
were considered for the intended users of the machine. The functional parts of the machine
included hopper this is where cereal crop residues are stored fast before in-feed, knives for
choppiag the cereal crop residues, rotating hammer blades this amt erush the crushed material to
smaller size by impact, screen for segregating the outpat material according to their sizes and
channict the outflow of the required particle size, pulley belts and pulleys for motion traasmission
conaponents from power source to shafts, shafis for torque transmitting components.

In operation, the angle of repose on hopper makes cercal residucs stalks flow eastly towards the
cutting unit where the rotating cutting blade and counter shear choppes the material. The chopped
material is transmitted towards the crushing unit consisting of swinging hammers responstble for
crushing the chopped material to small particles. This process of crushing is snécessfully achieved
with screen this screens segregates the size of crushed material required at the discharge outlet.
Powered by a Shp motor/engine, the crasher has crushing efficiency of 82%, crushing capacity of
0.33kg/min. The cereal ¢rop residue crusher machine can be used for small mm! and wrban

commnaniaes.
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CHAPTER ONE

L.¢ BACKGROUND
Cereal crop residues are fibrous parts of crops that remain after those edible to human beings have-

cen removed. Field cereal orop residues and industrin! cerea! crop residues. Field crop residues
are those that remain in field after harvesting and industrial crop residues are those that remain
after being processed. Crep restdue has hecome the nsed ferm in tropicad researchand development
circles for describing the fibrous by-products of cereals, sugarcane, reots and tubers, pulses,
oilseeds, oif plants, vegetable and fmits. With notable exempliions e.g. suzar beet pulp and citru
pulp, utilization of crop residues as feed has been the subject of intense research and
development(Singh et al. 2011} The guest to incrense the sgricubturs! proditetion, bave intensified
crop production by way of increasing cultivated areas thereby reducing the grazing areas.

Livestock farmers especially in the sector of goats, shoep and oxtile are constantly fheod with
problem of feed shortage during the dry season. The herd constantly relies on crop residue, but
these are usmally in short sipply. Hepoo ruminants experience stasonal weight goin andloss during
the wet and dry periods respectively during the year.
Cereal crop residues have been used as livestock foeds becauss they are readily available feed
sources and are cheap. However, their nutritional value is poor hence supplement'atic'm 18 needed
to improve their netritive valuc. Toaddress some of these feed chollenges in the fropics, o lot of
rescarch cfforts have been directed towards the use of low cost alternative feed resources
(Katongole et sl 2812): Inn Ugands, different methsds of corenl LIS T residies nilization are usee
such as chemical treatment using sodium chloride (salt), biological treatments sprayed crop
residues with additives that inchaded maolasses, salt and physienl processing means by chopping to
smaller sizes using forage cutters. According to (Atuhaire et al. 2014) the survey carried out show
that only 14% of farmersin were noted fo proccss orop residucs befors feoding them to
dairy animals. Of the farmers that process crop residues, 46.2% were noted to execute nutritional
improvements technologies through bighly fermentable energy sourees such as adding molasses,

l}b

the rest of the farmers (54%) practice physical processing technologies such as chopping and

¥ i he N b 1 L 5 P
Gﬂ :‘j’ f s fﬁx:nff IL}(UHLLA §h":¢'— u5sT ﬂf b;ﬁ%’ﬁsi&aﬂl pmnwdhaué {Luhﬁﬁ}‘sggtﬁ Fitiged }53’{} ﬁftxﬁ fﬁin_;,ﬁm

were noted to preserve crop residues. However, preservation was only practiced in the Lake

Victoria agro-coologival Zones{LVZ) ond with 9434 out of those preserving residues simply

diying them and only 6% preserved them in form of silage. These methods cannot be uscd
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