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One hmndred and seven Dekalb DK hens, 441 weeks of age were
fed a diet that contalned 15.5% protein and 2090 Kcal ME/kg.
The birds were individually kept in wire cages equipped with
two 946 cc plastic contalners used as feed cups for each hen.
Birds were weighed at the beqiuning and the end of the three-
wieek experiment in order to caleulate the change in body
welaht, Total feed consumption was recorded for each hen
during the experimental period and was used to calculate the

ME intake. Eynq production and eqy welght were recorded dalily
in order to calculate the egg mass (g/day).

M multiple linear reqression equation describing the rela-
tionship between body welaht (W), change in body welght (G)
and eqg mass (E) was drrived to predlclt the mtabollzable

encrgy intake (MEP). The equation is: MEP = 0.142 W + 3.41 G +
1.58 E.

The relative cfflciency ratlio (PER) is defined as: predie-
ted ME intake/actual ME §ntake x 100 and was calculated for
each hen. The results showed that 93.5% of the hens had RER
values ranging between 90 and 110%. The effect of body weight

on RER showed that the heavy hens had higher RER values than
the light ones.

The laying hen requires enerqgy for body malntenance; weight
gain and formation of egys. A mumber of regresslon equations
have been developed by using this factor to predlct the daily
intake of feed or more preclsely enecrygy intake of the layinq_'
hen. Firstly, two equations were used to predict feed intake -
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(Byerly, 1941, and Brody, 1945). Later, Combs (1962) formu-
lated an equation to predict the daily energy intake of the
hen from Byerly's equation by multiplying by the estimated
metabolizable energy content of the diet used by Byerly.

There have been many other regression equations developed
for predicting the daily energy intake of the laying hen.
McDonald (1978) reviewed the data used for these equations
~and concluded that many factors were influencing the accuracy
of the prediction of the equations. These factors were, as-
sumptions and methodology, seasonal effects, housing effects,
management, genetics and nutrition. There were considerable
differences between the equations for the different experi-
ments (Table 1). However, a highly signifiéant equation
could be developed for each experiment.

This experiment was conducted to determine the variability
of energy utilization among a flock of hens. An equation was
developed for the prediction of the entire flock and this
was used to predict the intake of the individual hen. The
.actual intake was measured and the relative efficiency of the
hens calculated from these values.

EXPERIMENTAL PROCEDURE

one-hundred and seven individually caged DeKalb DK hens

. were used in this experiment. They were maintained in
individual cages and were given a corn-soybean meal diet
(Table 2) formulated to meet their daily nutritional require-
ments as suggested by Harms (1981). Each cage was equipped
with individual feed cups as déscribed by Roland et al.
(1971) . The hens were individually weighed at the beginning
and the end of the three-week experiment. These weights were
used to calculate the daily change in body weight. Egg pro-
duction was recorded daily. All eggs were collected and
weighed daily during the experimental period. Egg production
and egg weights were used to calculate daily egg mass. Two
cups were placed in front of hens, therefore, they had suffi-
cient feed for one-week. The feed was weighed at the beginn-
ing and the end of each week. The ME intake was calculated
by multiplying feed intake by ME content of the diet. A mul-
tiple linear regression equation was developed describing the _
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relationship between body weight (W), daily change in body
weight (G) and daily egg mass (E) to predict the metabolizabl
energy intake (MEP). The relative efficiency ratio (RER) was
calculated for each hen by dividing the predicted ME intake
by the actual ME intake and multiplying by 100. The general

linear model procedure (SAS, 1979) was used for all analysis.
RESULTS AND DISCUSSION

The multiple linear regression equation describing the re-
lationship between body weight (W), change in body weight (G)
and egg mass (E) .and the metabolizable energy intake (MEP) is:

MEP = 0,142 W + 3,41 G + 1.58 E
This equation is different from those mentioned by McDonald
(1978) using data for breeds ranged from light bodies layers

to meat breeders, in cages or floor pens, controlled environ-
ment or open pens. 5

The relative efficiency ratios (RER) for the individual hens
ranged from 70 to 120% (Figure 1). One hundred hens or 93.5%
of the hens had RER values ranging from 85 to 115%. Seventy-

four percent of the hens had RER values ranging from 90 to
110%.

“As each equation gave its own prediction to a high degree of
accuracy,the possibility exists that individual strain equa-
tions are very narrow in their capability of prediction and
~should only be used for their own particular strain, and not
@11l strains with a similar body weight.

The relationship between the average body weight and the RER
. values was plotted (Figure 2). This distribution indicates
that the RER values increased as the body weight of the hen
increased. Maybe the reason is that the heavy hens tends to
lay a bigger eggs and accordingly, a bigger egg mass (Table 3)

The correlation éoefficient of average body weight and RER
values was found to be 0.96.

These data indicated that a considerable difference in RER
values can be measured between individual hens within a flock.
Further studies will be conducted to determine whether this
measurements can be used for comparison of different genetics
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stock and for measuring inheritance of feed efficiency.
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TABLE 1, Prediction equatlons

Author Fquatlon

1. Byerly (1941) F=0.5231°°997 4 1.126a0 + 1.1358

2. Brody (1945) F=0.27310° 72 + 1.0984 + 0.688E + 7.77
3. Combs (1962) 152w 993 4 3060 + 3. 29 Ex 1

4. Thomas (1967) Lasw 9 L3 e 5 R xR

5. Waring and Brown (1965) 0.114W + 1.86G + 1.86 E x R

6. Waclug and Brown (1965) 0.094 + 1.95¢ + 1.95 E x R

7. Janssen (1970) 0.676W°" 77 4 2.866 ExR + 19

8. Leeson et nl. (1973) 0.0 7% 4 4,796 + 2,76 ExR + 64.8
9. Emmws (1974) 0.1140  + 4.97G + 2 ExR

10, Fmmauns (1974) 0.09 +4,97¢ + 2 ExR

11, Balmave and Jackson (1974)  0.7404°°7% & 13,360 + 2 Exn
12. Mchonald and Bruce (19706) U.?lHU'75 + 2.40 + 2.1 ExR
13. Mebonald (1970) 0.5326°° 7% 4 14.5G + 0.20 E + 147
?;EE;E-E-;-Eeed intake W= change—in h;ay wolght e
W

E

average body welght in grams
average body welght in grams

G = dally welight gain in qrams
R = rate of lay percent/100

[ /]

7]
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TABLE 2, Composition of the diet

Ingredient %

Yellow corn T0L7
Soybean meal 48.5% 19.0
Limestone 0.1
Dicalcium phos. 22-18 5% 1.2
vit. and Minerals mix * 0.5
Saltk 0.4
DIL,-Methionine 0.1
Crude protein 15.5
HE Kecal/kg 2890

o —————— S 2 . o o o o o e T T S e o S o S

*

vitamin and minerals mix. provided the following per kiloguam
diet: Vit. A, 6600 1U, Vit.D., 2200 1Y, menadione, dimethyl-
pyrimidinol bisulfite , 2.2 my, riboflavin, 4.4 wy, panto-
thenic acid, 13.2 mg, niacin, 39.6 mg, Choline chloride,

499.4 mq, vit. B gt 22 mcy, ethoxyquln, 0.0125%, Mn, 60 my,
Fe, 50 my, Zn,35 my, Cu; 6 myg. I, 1.1 mg, Co, 0.198 mg.
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TABLE 3¢  Rverage body welght , average fecd intake and
eyy mass of the varlous RER categories.

mka Nzéuzﬁ Av. Body ~ 'hAv. Feed intake  Fgg mass
' Wt. 1SE qm. A8E gm um/day
7074, Ejmhﬁﬁbtifliig".ii T GLATI0 47,0
15=179.9 2 14301105.01 80.714.10 9.0
no-u4.9 2 1509+105.81 g7.014.10 . H4.T
HH5-09.9 1 1443156.56 91.712.19 5.2
Y0-94.9 15  1501+38.63 96.2¢1.50 51.2
95-91.9 22 15541131.90 09,210 L.24 52.4
LOu-104.9 21 1595132.65 10L.611,27 “hlail
105-109.9 21 1504432,65 105.611.27 521
110-114.9 14 166014 39.99 11113155 53.8
115-119.9 1 1707+149.6 116.615.80 5251

]
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