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Abstract

Whole grain feeding has recently received renewed interest in the commercial poultry
industry as a mean of lowering feed manufacturing cost. Wheat is the cereal grain of
choice for whole grain feeding, despite the fact that globally maize is the most commonly
cereal grain. Published data on the use of whole maize in poultry diets are scant. The size
of maize grain may be the major reason for the lack of interest in feeding whole maize.
The first three experiments of the thesis investigated alternative feeding strategies such as
pre-pelleting inclusion or minor modifications such as cracking or coarser grinding to
overcome the issue of maize kernel size. Experiment four evaluated whole wheat (WW)
feding and examined the interaction between pellet diameter (3.0 vs 4.76 mm) and
method of wheat inclusion (ground wheat (GW) or WW pre-and post-pelleting). The
intention of using a larger pellet die was to retain the larger wheat particle size in pellets.
Experiment five investigated the effect of whole wheat feeding in broilers experimentally
challenged with a mixed infection of Eimeria.

Pre-pelleting inclusion of 0 to 600 g/kg whole maize replacing (w/w) ground
maize in broiler starter diets showed that the weight gain of broilers was poorer despite
improvements in gizzard development, nutrient utilisation and pellet quality (Chapter 4).
Poor weight gain was due largely to reduced feed intake. Inclusion of 0 to 600 g/kg
coarse maize, replacing (w/w) finely-ground maize, in broiler diets in mash form from
day 11 to 35 post-hatch resulted in improvements in weight gain and gizzard weight
without any negative effect on nutrient utilisation and carcass yield (Chapter 5). Increased
caecal counts of beneficial bacteria Lactobacilli spp. and Bifidobacteria spp. and
decreased counts of Clostridium spp., Campylobacterium spp. and Bacteroides spp. were
also reported. Similarly, feeding diets containing 0 to 600 g/kg coarse maize to laying
hens, from 39 to 62weeks of age, had no adverse effects on any production parameters
and egg quality (Chapter 6). These results indicated that ground maize in broiler and layer
diets could be completely replaced by coarsely ground maize with no adverse effects of
bird performance. .

Data reported in Chapter 7 showed that the effect of pellet diameter on broiler
performance varied depending on the form of wheat and method of WW inclusion.
Larger pellet diameter increased the weight gain and lowered feed per gain of birds fed
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diets with GW and post-pellet inclusion of WW. However, in birds fed diets with pre-
pelleting inclusion of WW, the larger pellet diameter lowered weight gain and increased
feed per gain, due largely to reduced feed intake which may be attributed partly to poorer
pellet quality. Relative gizzard weight was increased by larger pellet diameter with pre-
pelleting inclusion of WW, but was unaffected by diets containing GW or post pelleting
inclusion of WW. Larger pellet diameter increased the apparent metabolisable energy and
ileal starch digestibility, irrespective of method of WW inclusion. These results suggested
that, irrespective of whether the wheat grain was milled or added whole post-pelleting, a
larger diameter pellet was beneficial. On the other hand, when WW was added pre-
pelleting, a smaller diameter pellet resulted in improved weight and feed per gain in
broiler performance.

In the final experiment (Chapter 8), broilers fed WW either pre-or post-pelleting
and experimentally challenged with a mixed Eimeria infection at 21 day of age showed
that mortality in challenged birds was highest in those fed diets with WW post-pelleting,
followed by pre-pelleted WW and GW (58, 35, and 17%, respectively). The pattern of
mortality paralleled the changes in gizzard size, which suggested that WW feeding
exacerbated the severity of coccidiosis infection, possibly via a mechanism involving

enhanced gizzard development.
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