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SUMMARY

Results from the first two generations of a selection experiment on 
income minus feed cost (ICMF) between 21 and 40 weeks of age are presented. The 
experiment consists of two identically selected lines and a random bred control 
line, each of 20 male and 80 female breeders. Mass selection on the female side 
and no selection on the male side is performed. A selection intensity of around 
18 % can be observed. Averaged over the two lines, ICMF was 3.2 % resp. 6.9 % 
above the control for the first and the second selected generation. A realized 
heritability of .15 was found for ICMF. Feed efficiency was slightly improved 
by 1.5 % and 2.8 % respectively. After two generations, average correlated res
ponses of 1.7 g in egg weight, 197 g in egg mass, -23 g in body weight and 38 g 
in feed consumption occured and no change in age at first egg and number of 
eggs were found. Genetic correlations between ICMF and other traits are given.

INTRODUCTION

A large portion of the expenses in egg production, that is 60 % - 65 %, is 
caused by feed costs. Genetic improvement of feed efficiency would thus be an 
important tool to reduce production costs. In spite of this, only one experiment 
with laying hens is reported (Heil and Pirchner, 1979) where selection was for 
the direct efficiency trait, i.e. egg mass per feed. One other experiment with 
selection on the more indirect trait of residual feed consumption was carried 
out (Bordas and Merat, 1984) .' The price of eggs depends almost everywhere on egg 
weight, thus, this trait must be included in investigations dealing with the 
efficiency of egg production.

We have initiated a selection experiment on the trait - income minus feed 
cost between the 21. and 40. week of age (IMCF) - to study the genetic aspects 
of the efficiency of egg production.

DESIGN OF THE EXPERIMENT

The selection criterion, i.e. income minus feed cost, is calculated for the 
period between the 21. and the 40. week of age. It is based on individual re
cords of egg number, egg weight and feed consumption. Eggs are weighted seven 
days a week until the 25th week of age and on six days from then on. Number of
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eggs Is adjusted for missing test days, using individual information on rate 
of laying and egg weight. The relative price of an egg, according to weight, 
is as follows:

Egg weight g a 70 65-69 60-64 55-59 50-54 45-49 < 44
Relative price 1.30 1.15 1.10 1.00 .90 .70 .50

The experiment includes two identically selected lines (SI, S2) and an unselec
ted control line (C). A generation length of one year can be observed. Twenty 
male and 80 female breeders are used in all three lines. Mass selection among 
the females is performed. A total of 1200 single cages in three floor batteries 
are available, 960 of these are used for offspring of the selection lines. This 
number renders possible a selection intensity of around 18 % (i = 1.46) on the 
female side. One randomly chosen male from each halfsib family of all lines 
and one randomly chosen female from each fullsib family of the control are used 
as breeders. The same 20 males were used for all lines in the first reproduction 
cycle. Twelve hours of light from hatch to 40 weeks of age are provided. A layer 
diet, containing 16 % to 18 % crude protein and 11.3 MJ to 11.7 MJ ME/kg is fed 
ad lib. *

A commercial cross of brown egg layers with known pedigree served as the 
base population. One randomly chosen hen from each fullsib family of the base 
population was assigned to the control. The remaining hens of each family were 
then, as far as possible, randomly but equally distributed among the two selec
tion lines. After the partition, the line averages for some production traits 
turned out as given in table 1.

Table 1: Line averages after splitting the base population

Trait Lines
S 1 S 2 c

ICMF Selection criterion cts 1180 1199 1177
AFE Age at first egg d 137.7 137.8 137.5
BW40 Body weight at 40 weeks kg 2.37 2.36 2.40
EN40 Number of eggs betw. 21 and 40 weeks 120 121 121
EW40 Egg weight " " " " « 9 59.4 59.2 59.1
EM40 Egg mass " » " » « kg 7.14 7.17 7.14
FC40 Feed consumption " " " » kg 16.3 16.1 16.3
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RESULTS

Selection Differentials

Data from two selected generations collected between the age of 21 to 40 
weeks were available. Selection differentials were calculated from the weighted 
average of the selected hens, where weighing was done by the number of daughters 
which survived to 40 weeks. These realized differentials from the first two 
cycles are given in table 2. Relative to the line averages, the mean differen
tials per generation for the most important correlated traits were 6.9 % and
7.0 % for number of eggs (EN40), -3.8 % and -2.8 % for body weight (BW40) and, 
3.2 % and 4.3 % for egg weight (EW40). Means of selected hens for age at first 
egg (AFE) and feed consumption (FC40) were not much different from the line ave
rages. In egg mass (EM40), a combination of NE40 and EW40, the selected hens 
showed a superiority of 10.2 % and of 11.5 %. An observed difference between 
the simple and the weighted selection differentials of .3 g and .2 g in EW40 
could be due to natural selection against larger eggs (Falconer, 1981).

Table 2: Weighted selection differentials and selection responses

weighted differentials responses
Line s 1 s 2 s 1 s 2

Trait generation 1_ 2_ .1 2_ 1 2_ _1 2_

ICMF cts 257 262 243 259 38 80 29 70

AFE d -1.3 -.6 -1.3 -.3 -.3 -1.4 .1 1.2

BW40 9 -88 -63 -93 -68 -61 .-26 -46 -20

NE40 8.3 8.0 8.4 8.8 -.2 -.3 -.6 -.1

EW40 g 2.0 2.5 1.7 2.4 .6 1.7 .5 1.7

EM40 g 751 790 713 802 65 198 40 196

FC40 g -70 83 -66 229 -153 -30 -153 107

Sel.intensity % 19.5 19.9 19.5 20.5

Selection Responses

Table 2 contains the selection responses achieved so far. They were calcu
lated as contrasts between estimated effects of selection lines and control 
line. The data were previously adjusted for influences of hatch and laying 
house. In this way responses of the second generation also include the responses 
of the first generation.

The selection response of ICMF was positive in both lines and in both gene
rations (table 2). The average realized heritability for this trait after the 
second cycle was .15 and thus somewhat below the value of .22 from the half and
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full sib analysis (table 3). EM40 showed a distinct response of about 200 g 
which was due to a marked increase in EW40 of 1.7 g and almost no change in 
NE40. The selection differentials in table 2 indicate, that quite a high se
lection pressure was necessary to keep egg number on the present level. AFE was 
not much affected by the selection and the slight changes were in opposite di
rections in the two lines. The differences between trie selection lines and the 
control in BW40 were larger after the first selection than after the second, 
but still negative, as expected. Similar results could be observed in FC40 
but in the second generation the difference between S2 and C was already posi-

The genetic parameters were calculated separately for each generation and 
then combined to the weighted averages given in table 3. A close relationship 
existed between ICMF and NE40 as well as EW40, but especially with EM40. It has 
to be remembered, that the part-whole relationship is effective in these corre- 
lations. The genetic correlation between ICMF and income from eggs sold was not 
significantly larger than the one between ICMF and EM40. Only very small gene
tic relationships could be found between the selection criterion and, AFE, BW40
^  n r )  P P / i n  '  ^

Table 3: Genetic correlations with ICMF

ICMF AFE BW40 NE40 EW40 EM40 FC40

ICMF .22 -.01 -.14 .39 .63 C
O .07

DISCUSSION

Selection on ICMF increased egg weight and did not reduce egg number in the 
test period between the 21. and 40. week of age and therefore also increased 
egg mass. These results do not agree with those from both experiments where 
selection was on feed efficiency (Heil and Pirchner, 1979) or on residual feed 
consumption (Bordas and Herat, 1984) only. In both cases egg weight of the more 
efficient line was considerably lower and the egg mass was also reduced in spite 
of a slight increase in egg production. It seems necessary that egg weight is 
included in a selection criterion with the objective to improve profitability 
of egg production. Jr

In our experiment, up to now AFE was only of minor importance for ICMF. The 
negative difference between the selection lines and the control in BW40 was de- 
c ming. This may be due to the stronger trend suspected for an increase in 
this trait through raising egg weight compared to the suspected trend for redu
cing it by lowering maintenance costs. The trend for increased feed consumption 
must be a consequence of the higher egg mass. Both observations would indicate.
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that it might be doubtful to select for increasing egg mass while feed consump
tion is kept constant or is even reduced in a longterm breeding program.

In the first and the second selected generation, and averaged over the 
two lines, ICMF was 3.2 % and 6.9 % above the control respectively. The selec
tion has also slightly improved feed efficiency by 1.5 % in the first and 2.8 % 
in the second generation. Thus, the higher profitability of the selection lines 
was a result of several influences, larger egg weight being the most important 
one. The low genetic correlation between ICMF and FC40 (table 3) indicates, 
that possible differences in the physiological efficiency are small and of minor 
importance compared to EW40, NE40 and EM40.
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