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{:ORRECTED ME was determined using Pekin ducks as expeti-
mental animals and the valyes obtained were used in the foi-
mulation of their siarting rations up to 8 weeks of ape. The results
obtained proved that the ME values were higher when ducks were
used, and that the minimum ME requirements in their starting rat-
ions are 2900 X Cal/ke feed. The use of excess energy in rations
having the same protein level (16%) caused increase in the carcass
fat and decrease of its protein. Other carcass characteristics, how-
ever, did not seem to De affected by using a ME range betwoen
2900 and 3050 K, Cal/kg feed.

The increase in ME valuyes was not related to an increase in the
utilization of fibers alone but to all feeding cempounds.

In common practice, the metabolizable energy values (ME) for ingredjents used
in poultry rations are generaily measured with chicken as experimental animals
(Hill and  Anderson, 1958). The tendency of ducks however to deposit
fatin their carcass is widely observed due to better energy utilization of the
ingredients fed (Das ef af, 1965).

Thete are also some unsolved problems associated with ME determina-
tion concerning differences some time detected between species (Slinger ef al,
1964, Fisher and Shanonn 1973; Leeson ef ¢f 1974, and Sugden, 1974). Moreo-
ver, Das et af, (1965) reported differences in growth rate, body composition and
in starvation heat production between ducks and chicks.

This work therefore, was designed to measure the ME values of some
ingredients using the pekin duck as an experimental animal and the formula-
tion of its rations according to these values.

Experimental

Two experiments were carried out: the first included 160 day-old unsexed
Pekin ducklings which were fed the control ration (Table 1} up to two weeks
of age. The birds were distributed at random into 8 groups up to 4 weeks of
age when each group was divided into two duplicates of 10 birds each.
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The eight diets (Table 1) consisted of the reference diet and another 7 test
dicts were fed each to a different group(2 duplicate) for 2 weeks.The ingredients
tested were corn, wheat, barley and wheat bran and which substituted 40 9
elucose in diets 2,3.4 and 5. Fish meal, cottonseed mezl and field bean, however
substituted only 30 9% glucose in dict 6, 7 and 8 (Table 1). ME / g feedsiuff

ME/g.glucose diet-ME/g.test diet

== NMEfe; wlipnges —as e
fe & - % oftest feedstuff in the diet

-(Hill r nd Anderson 1958)

The birds of the second experiment totalled 120day-old allotted into 4 groups
with 2 duplicates of 15 birds cach 4 experimental diets(Table 2) were fed in this
experimental  each for a different group (2 duplicates) from hatching up to
8weeks of age when the parameters tested were caleulated. The 4 diets contained
the same 16 % total protein level but each with a different ME level: 2600, 2750
2900 and 3050 4- 25 K.Cal/Kg as caleulated from the values obtained from the
first experiment (diets 1 m, 2m, 3 m &4 m). The feed and water were supplied
ad lib during the whole experimental period.

Al the age of & weeks 4 ducks were chosen from each group to study the
carcass characteristics and composition.

Analytical data for feed, excreta and meat were obtained using the methods
described in the A.O.A.C. (1960). The analyscs of variance (Snedecor, 1967),
and dilferences between means were determined by Duncans (1955), the multiple
range and multiple “F”’ test were used for any statistical significance.

Results and Discussion

The nitrogen corrected MEy(Table 3) for corn, wheat, barley and wheat
bran were 3521, 3413, 3318 and 1681 KCal/Kg. material, respectively. These
values are in all cases significantly higher than these reported for chicken (NRC,
1977 Jand which are commordy for the formulation of both chicks and ducks:
The same trend of results was obtained for the protein concentrates tested except
for fish meal which was only 1471 KCalfkg, while that for cottonseed meal
and field beans were 2377 and 2394 K Calfkg.  (Table 3). Those results are in
agreement with those reported by Farrell (1981) who found that food and ME
were significantly higher for pikin ducklings than for chicken. He also
detected higher heat and energy production accompained by fat and protein
retention in ducklings than chicken, Ducks whether Muscovy or Pekin weie
reported by Schubert er «f (1982} to give better digestibility coefficient for
organic matter, crude fiber, N-free extract and crude protein than the laying
hen, It seems that he increase in ME values was not related to an increase in
the fiber utilization alons. TIn the second experiment different calorie: protein
ratio was used and calculated with the help of ME values as caleulated from the
chicken and as determined on the pekin duck. The results given in Table 4
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TABLE |, Composition of diets used for first cxperiment. Reference and experimental

diets.
Diets
Experimental
Components = P R
Reference Energy sources Protein sources
13
. h c d [ f g
. | mlens e sl e | e e of | sy
QIR « o on v v oo o] HET 3.1 3.0 310131 13.1)13.1 1131
] H
Yellow Corn . . . . . . — 40.0 sy . — . .
Wheat = o w8 ow %4 — | 40,0 | — —_ — — | =
Barley . . . . ... .. o P | e SROR [ o= § e ] me [
i } i
Wheat Bran . . . . . . . o ‘ — — 40.0 =3 =
Fish Meal . . . . . . o= s SRR e SN 111 i - .
Cotton sced meal . . . - — — — } = 300 | —
1 | i
Beans . . . . . . . . . = = - SRR | — ‘ — | 30.0
|

Tho rest of the 100% was fulfilled by 99 wheat bran, 17.59% cotton seed meal, 10.57%;
crude casin, 2.5% gelatin, 2.5% hydrogenated vegetable fat, 2.5% yeast, 5.0%fish meal
2.0% dried whey, 2.0% ground lime stone, 1.0 dicalcium phosphate, 0.5% dried
salt (iodized), 0.4% mineral mixture, 0.57] vitamin mixture and 1 %

ground rice contzining 30% Cr,0,.

show significant differences (P 0-01) at 8 weeks of age for average live weight
gain, daily gain encrgy consumption, efficiency of feed utilization and that of
energy as well.

It seems that the minimum ME requirements for pekin ducks are 2500
KCal/Kg. feed from hatching and up to 8 weeks of age as calculated on the duck
itself (Table 4).

These results indicate that the differences in the averages of live weight,
liv weight gains, daily gain and - efficiency of feed utilization at 8 weeks of
age were statistically significant between ducks given dicts 4 or 3 and those given
diets 2 or 1.

Also it was clear that the differences between the ducks given
diet 4 and thosc given diet 3 were not significant (Table 4).
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The data presented in Table 5 for carcass composition showed progressive
increase in the fat content and progressive reduction in protein content paraliel
to the increase of feed energy. The ME value of 2600 KCl/kg caused the carc-
ass to contain 20.20 %7 fat and 15-15 ¥ total protein (diet 1) while the ME value
of 3050 KCal/kg, caused the same two paramcters to be 32.05 and 13.32 i
respectively (Table 5). These results indicate that the carcass fat mostly depend
upon the energy to protein in the diet as reported by Scoit ez af (1959).
Carcass characteristics, however did not seem fo be yery much affected within
the calorie: protein ratio tried out in this experiment ((Table 6).

T ABLE 2. Composition of diets for second experiment.

Componenis ; . 1 ‘ 2 3 4
Corn yellow . . . . . . . .. o o w 21 28 35 42
Wheat! & G e e e e e e 10 12 14 1, 96
Batle’ .« o wow wis om0 v om o e a 19 16 13 1D
Wheat bran . . . . . . .. L. 28 20 12 | 4
Cotton seed meal . . . . . . . . . _ . 11 12 13 14
Field Beand . - v v v o v o 55 ] 6 T h
Fishmeal . . ., . .. .. ..., .. 4 4 4 _4 _
Calcium carbopate . . . . . . . . o] 075 050 | 075 Ll 0.75 '
Lysine . . . .. . . .. P A 1 0:13, 0.14 | €13
Methionine. . . . . . . ... ..  h | eeE 0.28 0.28 | 0.28
Additives 1) 0.85 0.84 | 0.83 .| 0.8
BOBEL o woa mom o mome @ ow oW o AN G G oE il 100 100 - 100 . 100
Caleulated analysis (2) . :
Kcal MEfkg (caleulated from duck) . . . .| 2600 2750 2900 3050
KCal ME/ke (calculated from duck) - ; 2280 | 2442 © 2606 . 2770
Crude Protein .+ . o . . . . ... I 16.27 16.25 16.23 16:20
Estimated dry matter . . . . . . . . . . 90. 04 90.39 89.74 89.98
BSitialed ciude piotly « o - s o ¢ | 1649 i 16:06 | 16.09 | 16.0l

Egypt. [. Anim. Prod. 25, No. 1 (1985)



EVALUATION OF METABOLIZABLE ENERGY OF GOMMON,

5

TABLE 3. Classical nitrogen corrected metabolizable energy values of some ingredients
; - measure. ., . . ; :
iJ Experimental Brid
A Ingredient e T e
: % | Pekin Duck * | s
- ﬂ; S Fibers | - -‘-Clzicks } Difference
Keal/Kg ‘ o,
Corn yellow . . . . ... .., 60 | 3su P30 | 03
Wheat . . ... ....... 7.0 ' 218 | 3120 | 1o
Barley . . . . . ... . ... 7.5 | 3s / 2640 12.6
Wheat bran . . . .. . . 1 &s : 1681 1300 12,9
Fish meal 29%) . . . . . . . . J o i 1471 | 2820 ’ —47.8
Cotton seed meal (45%) : 8.0 | 2377 I 2400 — 1.0
Field bean (26%) . . . . . . . ‘ 60 2394 { 2300 4.1

* NRC 1977 . -
*#  The fish meal samp
frueR 'rhc

TABLE 4 : M:an valus with the

le was a local product of very low quality,
differences were not significant to fibre content alone.

SE for the pecfomance of different grouns at §

weeks of age.
| e |
Metxbc;mble energy | Sigof
SE diffe-
T s =N B rences
dl dg ] d_'g d,‘ Means| between
2600 2750 2900 3050 means
I{Cal{kgl KCalfkg| KCal/kg! KCalfkg
Initial live weight (g 50 49 50 49 | 0.29] Ns
Final live weight  (g) | 2073, | 2377v | 2530p.1 2530, |27 | o
Live weight gain () 2024 | 2327v | 2395,.| 2481, | 27 e
Daily gain (2) I 36 41 43y, 44. | 0.75] =+
Feed consumption (g) 8322% | 8I11 7939 7907 131 NS
Efficiency of feed utilization [ 410 3.49 | 332, ] 32, |0.07| #*
(g.. feed/g sain) i
Energy consumption (Kcal) : |
Efficiency of energy utilization 21637« | 22306an | 230234, |- 24116! 367 ¥
Kcal MEfo. gain 110,69, 9.59;, 9.62,.| 9.72u | 0.19 wE
1

In this and subsequent tablets :-

g Significant at 59 level of pro
SE standard error.
12‘

bability.

Sgnificant at 19 level of probability.

igures followed by the same letter did not difier significantly (5 Duncans, 1955)
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TABLE 5. Average chemical composition of duck flesh at different groups at 8 weeks of age.

Metaholizable Energy Levels f Sig. of
o - SE differenc-
(0 @ () W of g .
2600 2750 2900 3050  |Means) between
Keal/kg Keal/kg Kealfkg Kealkg imeans
Moisture % 63.87-43 66, | 59.684-2.9%0 |55 0742185 53.814-3 66b| 1,34 *
Fat 24 (other ext-, i
ract), . :20 20--1 50, | 24 98--1 73y [30. 1042 01,132 0543 03,| 1 24 | ==
Protein %, . 15 154210 | 1452131 114.0740.19 [13.324-0.84 1 0.76 N8
Ash % . . . 0.7840.07 | 0.824007 |076+0.06 | 0.824-0 04 1 0.04 | NS
i i |
TABLE 6. Averase carcass characteristics of different groups at § weeks of age.
|
Metabolizable Energy levels | | Sig.of
: | SE differ-
=T f ences
(y 2) (3) (4} &
2600 | 2750 2900 050 | Means | hetween
Keallks | Kealiky | Keallke | Kealikg mean$
Live weight (g) 2173 3110 2760 2787 -
Diressed weight (g) . 1903 2720 2403 2430 — --
Eviscreated weight (gl 1275 1873 1642 1705
Ready to cook weight ()7 1462 2128 1955 | 1927 - )
Dressing % . . . |87.641.25(87 42,0287 041 4187.14-0.83| 0.80 NS
Evisereating % |58 842 78[60.24-2. 5259 44-3 67|60.9--2.61; 1 69 NS
Ready to cook % . . .[67.4-:2.19|68 4-4-1.91|67 242 36]68 9-+1.69| 1.27 NS
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