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IRTRODUCTION

In common practice the formulation of duck
retions is usually done using the celorie protein
ratio maintained between totsl protein and kcalories
of metabolizable energy of the ingredients used.

Unfortunately.however,the metabollizable energy
values used for such ingredients are measured with

chicks as experimental animals.

The tendency of ducks to deposit fat in thelr
carcasses is widely observed and aside of genatical
factors this could be achieved by better energy
utilization of the energy content of the rations fed.
Tackling such problem should include the probability
that the metabolizable energy values obtained with
chicks are rather high for ducks and that such values
should be redetermined using the duck as the experimental
animal.

In order to investigate the differences between ducks
and chicks as energy consumers, simultaneous comparison
was made between the ME values obtained for some feed-
stuffs with two species.
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ne present study was thereicre undeitaker Lo -

T seasure directly with Feirin ducks Tou ciagsical
. evabolizable encrgy (KE) o1l soiw inyredients namcly s
;orn, wheat, barley, cotton soed meal, rheld beann, whedab

bran and fish weal.

11 Formulate practical ratlions lor Pekin ducks

with the new bir values.

111 ‘lest vhese values 0L ..o WITLQ dittferent kind
of ducks (Causcovy). ~his investicanion included Lnantity

ol excreta, encrgy lLo.ses, auparent ko and True s

i

Jhe abillity oif chicks (broilex) and ducks (mugcouvy ) Lo

qesabolize high riore diebs was also neasured.
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REVIEW OF LITERATURE

A- Evaluation of Classical Metabolizable Energy

Many eunthors have reviawed the subject of energy

-

concepts for poultry nutrition (Titus, 1961 ; Lockhart
et al ., 1963 a ; Vohra, 1966 ; Kurnick, 1967 and
Kohler &' Kuzmicky , 1970 ) . Currently, metabolizable
energy velues (ME) are popular for the use in computing
the least cost diet formulstions (Vohra, 1972 ) .

No doubt , MB is sasier to determine and more
practical than net emergy or Frap's (1944 ) productive
energy » The partition of gross energy (GB) into its
various pathways is given in Fig. 1 . By its very concept,
ME is the energy available for ansbolism ( the building
of body substance, egg )} and for catabolism ( the heat
production of snimals) Kleiber, (1961 ) Thus s~

ME = GE; - GEex

where GEi s gross energy of the dietary intake

GEex = gross energy of the equivalent

excreta.
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Fig.l : The partition of gross energy of foods

Food intske
{Gross energy GE)

4
Fecal energy (FE)
a=-Focd origin
b-Metsbolic origin

{
Digestible energy (DE)

{
Urinary energy (UE)
a-Focd origin
b-Endogenous origin

Metabolizaﬁle energy (ME)

r
Heat increment (HI)

Net energy (NE)

Hainteéhnce energy NEm
a-Basal metabolisu
b-Voluntary activity
c-Heat to keep body warm
d-Heat to keep body cool

Produttive energy (NEFP)
a=Energy of work '
b=Energy of storage

—~growth
~fattening
—eggs
~feathers
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If the ME values is corrected for nitrogen balance,
then it should be terméd as ME (NRC, 1966 ) » The term
nitrogen balance (NB) is measured by subtracting the
nitrogen in excreta (Hex) from nitrogen in feed intake
(Ni) »

ME

ME - XNB

= GB; - GE -(Ni-H )

ox exX
o

Metabolizeble energy is affected by several factors
such as experimental animals, diets, enviromment or to
the methods used. (Bibbeld et al 1960 ; Renner & Hill
1961; and Hakansson, 1374). Besides, all the factors
affecting the digestibility of principle nutrient of
diet may, indirectly, influence ME (Baldini, 1961 ).

Sibbald et al (1960) demonstrated that the ME
velue of g foodstuff incresses as the chick becomes oldexr.
Accordingly -hens showed higher ME values than chicks for
antoclaved extracted soyabean flaXes (Hill 5 FHenner,
1963 ) , for rapeseed meel and soya bean meal (S8ell,, 1966 ;
Lodhi et al , 1969and Rao & Clandinin, 1970 ), for corm,
barley hulls, wheat bran, dehydrated elfalfa meal and
gsaflower meal (Peterson et gl., 1975);, and for corn
gluten feed {Hochstetler & Beott, 1975).
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However, there are still Unsolved problems
associated with ME determination concerning differences
sometimes detected between species (Slinger et al. ,
1964 4+ Fisher & Shanon, 1973 ; Lesson gt al.,
1974and Sugden, 1974) , between strains (Sibbald ¥
Blinger, 193 b ; Slinger et al ., 1964 Bayley

s (

et al ., 1968 ; Foster, 1968 a i Proudman et al ., !

1976 and March & . Biely, 1971 ) and between
experimental animals of different ages (Renner %
Hi1l, 1960- ; Lockhart et gl , 1963 a,b- ; Zelenka
1968 ; Lodhi et gl ., 1970and. Rao s Clandinin,
1970 ). |

Sibbald erd Slinger (1963 b), stated that ME values
of feeds were higher for White Leghorn chicks than for
White Rock chicks, and the same authors (1963 b ) showed
that the ME values obtained with turkey for a diet of
low energy content were higgher than those obtained with
the chicks, while the inverse was true for a diet of
high energy content. Bayley, et al ., (1968) extended
these findings and showed that the ME valus of raw wheat
germ meal with adult large white male turkey was higher
than that obtained with chicks or adult cockerels. These
asuthors also showed that these differences did mot occur
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