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ABSTRACT 

The first three experiments of  this  thes i s  examined the effects of particle size reduction 

of  grains in re lation to feed form (mash vs. pel let), gra in  type (wheat vs. maize) and 

xylanase supplementation on broi ler performance, energy uti l i sation, digestive tract 

development and digesta parameters. The fourth experiment examined the interaction 

between wheat hardness and xylanase supplementation. The e ffects of insoluble fibre 

source and whole wheat inc l usion were studied in the fifth experiment. 

In the first experiment (Chapter 4), pelleting reduced nitrogen-corrected 

apparent metabol isable energy (AMEn), but broi ler perfom1ance was superior in b irds 

fed pelleted wheat-based diets compared to those fed mash diets. Feed fOlTI1 had a 

greater effect on various measured parameters than did part ic le  size . Pel leti ng evened 

out differences in part ic le s ize distribution between treatments and, as a result, wheat 

particle s ize had no effect on the performance of broi lers fed pel leted diets. In contrast, 

the second experiment (Chapter 5) showed that differences in part ic le size distribut ion 

persisted between diets after pe l leting and, as a result, coarse grinding of wheat or maize 

improved broi ler performance compared to those fed diets based on fi ne part icles .  These 

resul ts may be related, in part, to changes in size distribution fol lowing pel leting.  

I n  mash diets, i nconsistency in perfonnance reponses were found. In the first 

experiment (Chapter 4), coarse grinding of wheat improved weight gain and feed per 

gain compared to medium grinding. In  the third experiment (Chapter 6) ,  however, 

grinding part ic le size had no influence on broi ler performance. The observed 

discrepancy suggests i nvolvement of other factors such as wheat cultivar and gra in  

hardness . 

Data reported in Chapter 6 showed that xylanase supplementation improved feed 

per gain of b i rds fed the coarse part ic le size diet,  but had no effect on those fed the 

medium part ic le size d iet. In Chapter 7, there was a s ignificant i nteraction between 

wheat hardness and xylanase supplementation due to the improved feed per gain and 

A M En of birds maintained on hard wheat-based diet, whi l e  there was no effect of 

xylanase on soft wheat-based diet .  These findings suggest that the efficiency of 

exogenous enzymes i s  i nfluenced by both particle size and wheat hardness. 

Data reported i n  Chapter 7 showed that i nc lusion of soft or hard whole wheat 

pre-pelleting produced different partic le  size distributions i n  the pel leted diets .  Thi s  



suggested that hardness of the grain must be considered when choosi ng whole wheat for 

i nc lusion i n  bro i ler diets. 

Data on the effect of feed particle size on its subsequent distribution in poultry 

digesta are scanty. Results reported in Chapters 4 and 5 showed that there was no effect 

of feed part ic le size within feed form on duodenal digesta particle size. On the other 

hand, partic le  size of duodenal digesta was influenced by feed fonn (mash vs. pel let) .  

Wheat hardness was also found to i nfluence the palticle size of proximal (duodenum 

and jej unum) intestinal digesta (Chapter 7). These results indicated that the gizzard does 

not uniformly reduce the s ize of al l palt ic les. However, the gizzard appears highly 

efficient in  grinding l arge partic les, al though some large particles escape the gri nding. 

The final experiment demonstrated that the effects of  insoluble  fibre on d igestive 

tract development and bro i ler perfo nnance differed depending on the fibre source. 

Wood shavings, a source of coarse i nsoluble fibre, i ncreased relat ive gizzard size and 

improved corrected feed per gain and i leal starch digest ib i l i ty. [n contrast, cel l ulose, a 

source of fine i nsoluble fibre, had no influence on these parameters. 

[ n  conclusion, d ietary manipulations, which stimulated g izzard development, 

positively influenced broi ler performance and starch digest ibi l ity. The findings of this 

thesis suggest that energy savings during feed process ing could be achieved by coarse 

grinding of grains with no adverse effect on broi ler performance and that cereals used in  

broi ler diets can be ground more coarsely than the current practice. Wheat hardness 

appears to be an important criterion to consider when choosing a cult ivar for whole 

wheat inclusion i n  broi ler diets .  Another major finding was that the effectiveness of 

exogenous xylanase in wheat-based d iets could be improved by considering factors such 

as part icle size and wheat hardness. 
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