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THE EFFECT OF FEED TEXTURE ON BROILER PERFORMANXCE

Erol Sengor* Basil E.F. Bayne**

Yem Dokusunun Broiler Performansnna Etkisi

Ozet: Yemin tavuklara pellet halinde verilmesi, dokme toz yem verilme-
sine nazaran daha tyi bir Liiyiime saglamakiadir. Pellel yem tle genellikle daha iyi
bir biiyiime elde edilebilmesine ragmen, bundan bazi sapmalar da olabilmektedir.
Pilicin yagi, pellet yem yenilmesini etkileyen bir faktor olarak gosterilmigtir.
Pellet tanelerimin biyikligii pilicin biiyikligine gore ayarlanmalidir. Pilicin
biiyiikliigii onemli élgiide yaga baghdr.

Daha iyi biiyiimeyl saglayan tek faktir yemin fiziksel sekli degildir. Pel-
let yapma sirasinda bazi kimyasal degisiklikler meydana gelebilmektedir. Ras-
yonun igindek: biitiin yem hammaddeleri pellet yapma isleminden aym olgiide
etkilenmemektedir.

Pellet yem, yem yemey! uyarmaktadir. Pellet yem yiyen pilicler dokme loz
yem yiyenlere nazaran daha fazla yem tiiketirler. Alinan yemin, thtiyacin izerin-
de olan kismi_yemden yararlanmayr artirmaktadir.

Pellet yem yiyen piligler yem: daha hzly yerler ve yem yeme iglemint dok-
me toz yem yiyenlerden daha ince tamamlarlar. Yem yeme igleminin kendisi belli
bir miktar enerji harcanmasin gerektirdiginden, pellet yem yiyenler digerlerinden
daha fazla enerji tasarruf ederler. Pellet yem yenilerek tasarruf edilen bu fazla
enerji, prodiiktif enerji olarak agwlik kazanct artmast geklinde yansumugs olabilir,

Summary: Offering feed to poultry in pelleted form rather than in
mash form has been shown lo give a better growth response. While a growth
response is generally obtained on textured feed it is not invariably so. Age of
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the bird was shown as a factor to influence the textured food intake. Size
of the pellet should be changed according to the size of the bird. Size of
the bird, on the other hand, is generally associated with the age.

Physical form of feed is not the only factor to give better growth
response. Chemical changes may also occure in the feed during pelleting
process. Not all the ingredients in a ration are affected equally by pelleting.

Pelleted food stimulates the food intake. Birds on pelleted food consume
more food than that on mash food. The increase in feed intake above maintenance
requirement improves the efficiency of food conversion.

Birds on pelleted food can eat faster, so they can finish their eating earlier
than the birds on mash. Since certain amount of energy is needed for eating
process itself, birds on pelleted food will save more energy. This saved energy
may then be reflected as higher body weight gain.

Introduction

In the current days Turkey has eagerly started to go into an ex-
port business. Poultry products will apparently contribute a consi-
derable size to this effort. Competition with the other poultry product
exporter countrics forces onc to evaluate every single facility to pro-
ducc cven cheaper product. One of the facility to produce more
meat by using the same amount of food is fed the broilers with the
pelleted food instead of mash form.

The presentation of food to broilers in textured form (ic. as crumbs
and pellets) is common commercial practice in the developed countries.
The superiority of textured rations compared to rations presented in
mash form cither in improving the rate of growth or improving effi-
ciency of food conversion or both, has been well documented. Despite
of the several evidences, pelleted food unfortunately has not been com-
monly used in Turkey.

Poultry fccd ingredients, such as wheat, maize and soyabean are
important constituents of human diets particularly in devcloping
countries. For this reason in the developing world, poultry production
costs are high, and profit margins can be slim relative to those found
in extensive livestock farming enterprises. It is, therefore, very much
important to evaluate cvery possibility for increasing production cf-
ficicncy and reducing unit output costs.
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The effect of feed texture on live weight

Offering feed to poultry in pelleted from rather than in mash form
has been shown to give a better growth response. The initial work re-
ported by Heywang and Morgan (7) demonstrated this response with
white leghorn stock. Thesc authors noted that 12 weeks body weights
of both cockerels and pullets were approximately 115 9, of the body
weights of mash fed controls. Since this work alerted rescarchers to
this growth response the body weight advantages occuring from pel-
let fed birds have been repeatedly demonstrated (3, 5, 11, 13, 16).

While a better growth response is generally obtained on textured
feed it is not invariably so. Calet (4) in an excellent review of the
literature identified several factors responsible for variations in results
including the age of the birds being fed. Ziegenhagen et al. (21) were
early workers able to demonstrate that chicks preferred mash rather
than pellets at ages up to 14 days and that by 28 days a preference for
pellets could be demonstrated. A similar carly preference was de-
monstrated by Savory (15) which, he speculated, may have been
due to the difficulty of swallowing pellcts by very young chicks. The
pellets used were 3.2 mm in diameter, a size commonly used in com-
mercial practice in the developed countries. If this was indeed the
case, then feeding a smaller pellet from day-old may be superior to
mash feeding. An interesting study by Wilson and Nesbeth (20) using
a very small bird, the quail, was able to show that fceding a pellet of
3 mm diameter but cut to lengths of 2.5 mm or less was able to sup-
port superior rates of growth from day-old to 35 days of age. However,
it is apparent that he was using an unscrecned pellet with a particle
size ranging from a small crumble to the pellet size described. Never-
theless, their work illustrates well that given a suitable particle size in
textured feed, growth rates can be obtained which are superior to
mash fed birds. It can be argued that another reason, other than the
casc of swallowing, may account for the early growth superiority re-
ported with mash fed birds. It may be that birds prefer mash because
of the interest aroused by variations in the colour and particle size
of the feed compared with the more uniform characteristics of a pellet.
It has long been observed that birds will select out certain particles
from mash. However, the ability to select will dircctly reflect the fine-
ness to which a mash is ground. It seems that any means of stimula-
ting the appetite of birds will be advantagecous in terms of growth. It




520 EROL SENGOR - BASIL E.F. BAYNE

is this ability to stimulate food intake that is the primary advantage
of pelleted food.

While the physical form in which a ration is prescnted to the bird
is of importance, it is not the only factor involved in improving growth
rate. It has been shown that beneficial effects occur as a result of chemi-
cal changes which seem to take place in the feed during the pelleting
process (1, 19). When whole pellets, reground pellets and the unpel-
leted mash were fed to birds it has been observed that the whole pel-
lets and the reground pellets fed in mash form produce a significantly
greater growth response when compared to the unpelleted mash. At
28 days birds on pellets and reground pellets were of almost identical
average weight whereas the unpelleted mash fed birds weighed 5 9,
less (1).

Summers et al. (19) enquired further into the benefits obtained
from the pelleting process itself by using corn (a high cnergy ingredi-
ent), wheat bran (a low energy ingredient) and wheat shorts (a medium
encrgy ingredient). These ingredients were processed by steam pelleting
and were then reground to a mash form before including in the ration.
Either the reground sample or an original unprocessed mash sample
was mixed 50:50 with a corn, soya diet and then fed as a mash contai-
ning no processed ingredients, a mash containing processed ingredients
and as steam pellets containing no processed ingredients (table 1).

Table 1. The effect of regrinding after steam pelleting on growth and metabolisable energy
of corn, wheat shorts and bran

ST T T T Average Weight (g) | Metabolisable Energy
| | (keal ] g)

! i Corn | Wheat ; Wheat | Corn : Wheat | Wheat |

. ! , Shorts | Bran | Shorts I Bran |

| [ (SR SO S DE—
Mash . i : | I i
With unprocessed . 231, 233 | 164 ' 3.45 2.10 ; 1.46

| ingredicent | X | ! i

. Mash j ! ' | i |
With processed 248 ! 267 250 | 350 | 2,16 1.70 |

| ingredient . : : : | |

. Pellet . : : i | .

| With unprocessed o314 303 303 i 3.61 I 2.20 2.05 |

. |

i
. N I
ingredient i

Not only did the processed ingredients result in greater average
live weight but it was apparent that the difference could not be solely
explained on the basis of the physical form in which the fced was pre-
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sented. Measurement of the metabolisable energy of the ration showed
that the pelleted and processed rations had consistently higher energy
levels supporting the view that chemical changes occurred on pelleting
which partially account for the increase in body weight.

The evidence suggests that not all ingredients in a ration are af-
fected equally by the pelleting process. In the initial work, Allred et
al. (2) were able to show that pelleted and reground corn alone in a
basal ration was affected by the pelleting process in such a way that
growth was improved, but not significantly so. When rations contained
pelleted and reground soya bean oil meal or oat mill feed or a combi-
nation of them both, there was no growth response compared with
that obtained on an unpeleted basal diet. However, when pelleted
reground corn was fed in combination with either or both of the two
other ingredients, pelleted and reground soyabean oil meal or oat mill
fced, growth was significantly better. A highly significant response was
obtained when the ration_was fed in pelleted form rather than in mash
form.

Scveral possibilities have been advanced to explain the benefi-
cial growth effects that arise as a result of the pelleting process per se.
The increase in temperature and in pressure during pelleting have
been proposed as being primarily responsible. When corn was stcamed,
.water soaked and then autoclaved but not pellcted, this heat only treat-
ment did not produce significantly better growth than when birds were
fed a control ration (2). Although these results suggest that pressure
exerted on the feed as it is forced through the die is of major impor-
tance, it does not deny the fact that temperature during the pellet-
ing process is of importance in spccific instances. For example, it is
commercial practice to pellet feed clite breeding stock where the heat
treatment may cffectively kill any Salmonellae which may be conta-
minating the feed and heat treatment may also destroy toxic factors or
other growth inhibiting factors (1, 9). -

A claim that the growth responses noted in birds fcd pellets and
reground pellets as opposed to mash was duc to mechanical rather
than chemical changes in the feed was advanced by Hamm et al. (6).
This conclusion was supported by Bolton (3) who determined that
the crude protein, oil, total carbohydrate and the available carbohyd-
rate levels did not change as a result of the pclleting process and he
attributed better growth to increased consumption of pelleted food.
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As already noted, Summers ct al. (19) found metabolisable encrgy
levels to be increased as a result of pelleting, an observation not sup-
ported by Husser and Robblee (8). No significant change in gross
energy of the grain dry matter of pelleted feed was reported by Sibbald
(17) but he did observe truc metabolisable energy (TME) to be chan-
ged by cold pelleting but not significantly so and the changes differed
between grains. The TME of oats actually fell on cold pelleting. In
later work (18) the relevance of TME was questioned. The argument
was advanced that during the pelleting process the grain kernels were
further broken and the effects observed may have been duc to the
disruption of the kernels on pelleting and the resultant greater surface
areas exposed to the digestive process rather than to the production
of pellets themselves. According to Calet (4) the effect of pressing alters
not only the cell wall but the whole cell structure making maize starch
in particular much more susceptible to be damaged by amylasc. This
alteration in the starch grains may explain the better encrgy availa-
bility measured in cercals. This supports the view that the beneficial
effects of pelleting may be due to mechanical factors rather than chemi-
cal changes.

Fvidence that food intake was involved in producing the growth res-
ponse was provided by Hamm and Stephenson (5). Thesc authors

found that when the food intake of pellets and reground pellets was

Jimited to the same level of mash intake in the controls, no growth res-
ponse was obtained with food that had been pelleted suggesting the
greater voluntary intake on pelleted food above the maintenance re-
quirement is a major factor. In almost all the trials cited by Calet (4),
in his review, an increase in food intake associated with pellet fecding
was noted. This increase in intake can be explained in terms of palat-
ability. The work of Ziegenhagen ct al. (21) rcferred to earlier, con-
ctuded that although young chicks preferred mash to pellets up to 14
days of age, as the birds grew in size such that they were able to con-
sume pellets casily, preference for pellets emerged. This preference for
pelleted feeds amongst older birds has been noted by other workers in
free choice feeding experiments (4, 12). '

An alternative explanation which may partially cxplain the im-
proved growth rates achicved on pellets may involve the rapidity with
which birds can consume pellets as opposed to mash. Jensen ct al.
(10). showed that there was little difference in the number of times
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birds fed mash and pellets went to the feed trough cach day. How-
cver, the time spent at the trough on each visit varied markedly. Mash
fed birds spent 14.3 9 of their day eating while those fed pellets only
4.7 9%, .Since the cating procedurc itself requirecs a certain amount
of energy it can be postulated that birds on pellets will save more cnergy
as they spend less time cating. This saved cnergy may be reflected
as productive energy in improved body weight gain. This suggestion
that pelleting increases the productive energy of the feed by decreasing
the time spent fceding is supported by Savory (15).

The effect of feed texture on efficiency of food conversion

It has been argucd that the extra food consumed over and above
the maintecnance requirement will be directly reflected in increased
growth. This being the case, the efficiency with which this extra con-
sumption will be converted to extra weight gain will be high, thereby
raising thc overall cfficiency with which the pelleted food intake is
converted into weight, any improved efficiency therefore being as-
sociated with increased body wecight when pellets are fed. This link
between better growth and improved food conversion has bhesn de-
monstrated in experiments comparing pellet and mash feeding sys-
tems at 28 days of age (1, 14) but in not all cases can such a link be
shown to exist beyond all doubt.

The majority of authors who showed significantly better food
conversion when the diet was pelleted concluded that this improvement
in food conversion efficiency may be duc to less energy being expan-
ded by the bird when eating pellets and this saved energy being con-
verted into body weight (10, 15). Alternatively, this improvement in
efficiency of food conversion may be duc to an increased feed intake
on pellets above maintenance requircment (5, 8). Allred ct al. (1)
concluded that better food conversion observed on pelleted rations
may be due to some chemical change during the pelleting process pos-
sibly by the inactivation of a growth inhibitor in the ration.

Other authors have observed no significant improvement in the ef-
ficiency of food conversion by pelleting the ration (14, 20). Runnels et
al. (14) could show no significant food conversion improvement at
56 days of age by pelleting the ration, yet was able to demonstrate a
significant improvement at 28 days of age. Wilson and Nesbeth (20)
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showed identical food conversion efficiency at 35 days of age by using
bobwhite quails.

Conclusion

There is no recent literature which warrants changing the conclu-
sion of Calet (4) that on a scientific level, the reason for the cfficiency
of pellets are not yet completely understood. Yet it is undeniable that
in general growth bencfits do arise when pelleted food is fed. If these
benefits cannot be completely and satisfactorily explained at a scien-
tific level one has to look towards the effect of the pelleting on food in-
take to offer partial cxplanation.

In the absence of any conclusive evidence for the occurence of
chemical or mechanical changes to wholly explain the increasc in
growth associated with pellet feeding, the definite practical value
of pellet fecding may be considered to be duc to the ability of pellets
to increase the bird’s appetite.

There is no evidence that the pelleting process impairs the effi-
ciency of feed conversion. On balance, the literature suggests that food
conversion on pelleted rations will be slightly better than that obtai-
ned on mash fed rations.
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