


amount of gain they would like to see in each trait in a given selection
program. Pesek and Baker (1969, 1970) recommended a modification to current
selection index theory by substituting "desired gains"™ for relative economic
weights in the calculation of a selection index. To use the proposed
modification they compute a genetic variance - covariance matrix from which
they obtain a vector of desired gains over the set of traits.

Consider the selection index in matrix form,
Pb = Ga

where P and G are the phenotypic and genetic matrices of variances and
covariances. The a"s symbolize the traditional economic weights and the b"s
are the vector of selection coefficients obtained from the solution of the
equations. The "desired gains” simply replaces the vector of "Ga"
hypothetical values. In this way the index coefficients (the b"s) are
calculated without assigning economic weights. The problem, however, becomes
one of deciding on what one believes are desired economic gains.

Nevertheless, their modification leads to maximum gains in each trait
according to the relative importance assigned by the breeder in his
specification of "desired gains'", but still subject to the restrictions of the
sample of phenotypic and genetic parameters estimated from the population. In
the application of this method to selection in wheat, the authors found that
the sizes of the expected gains were small relative to the gains desired.

They point out that the main requisites for using index selection continue to
be quantitative data, estimates of genetic parameters and a statement of the
goals of the program. In animal breeding, 'goals"™ would be closely akin to
the old animal breeding concept of the "ideal™. As J. L. Lush once put it in
a seminar at lowa State 'choosing the a"s (economic weights) is merely a
quantitized form of the old practice of defining our ideal".

Yamada et al. (1975) also proposed a procedure for the construction of a
selection index based on the breeder®s intention, in order to avoid assigning
economic weights of each trait. Their procedure, is essentially equivalent,
if not identical, to the Pesek-Baker method. Evidently, theirs was
independently derived since they made no reference to the Pesek-Baker report
published some 5 years earlier. Yamada"s method, illustrated with a numerical
example taken from the poultry field, stated that an index, so constructed,
was more efficient than the original index using economic weighting factors.
The solution of the numerical example derived a selection index appropriate
for improving a flock of chickens from its present level of 65% egg
production, a 2.8 kilogram feed requirement, and a 58g egg weight to levels of
73%, 2.5kg and with no change in egg weight, respectively. Theoretical
calculations predicted that after 10 generations of selection, egg rate to 500
days should increase by 8%, feed consumption should decrease by -.3 kg and egg
weight should remain constant. Meanwhile, body weight was expected to
decrease by .5kg and age at maturity is expected to decrease by 10 days.

Finally, it would seem that we have two choices to simplify the problem of
choosing economic weights in using a selection index. One is to use the
"desired genetic gains" approach of Pesek and Baker or of Yamada et al. The
other is to use the saleable product approach. For egg-type chickens, we
would confine our evaluation to no more than 3 to 5 primary traits. Yet we
could include as many secondary traits as we have information on. The
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resulting index, perhaps, could be improved year by year as we pool the data
to improve on the estimates of the genetic parameters.

It seems that the problem of assigning economic weights is not really of
critical importance in the development of a selection index.
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Table 1. Type and Production Traits in Egg-Type Chickens
No. of Traits

4 Type i
Body Conformation
Mature Body Weight
Freedom from Physical Defects
Plumage color standard for the

Breed

21 Production

Fertility

Ha tchability

Viability

Growth Rate

(Early) Rate of Feathering

Age at sexual maturity (Ffirst egg)

Egg Production
Intensity (rate of lay)
Persistency
Pauses (broodiness)

Egg Size

Egg Quality
Shell color, texture,
porosity, shape
Interior - albumen thickness,

blood spots,and meat spots

Feed Consumption

Other Traits
Temperament (Fflightiness)
Normal or watery droppings
Baby Chick Quality Traits

25
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Table 2. A typical set of traits used

Reproductive
Fertility
Ha tchabili ty
Cull eggs

Mor tali ty
0-20 weeks
21-72 wks
Broodiness
Age at 1st egg
% Egg prod. (72 wks)
Excitability (Temperament)

At 32 weeks
Body Weight
Egg Weight
Shell Strength
Shell Shape
Albumen Quality
Blood Spots
Shell Color
Shell Texture

Up!t
i%
17.
1%
1%
1%
1 wk
17.
Score (1-3)
.045 kg
lg
Score (0-9)
Score (2-8)
HU (50-120)
%
Score (0-9)
Score (0-9)

From Kashyap,

in a selection
program by an egg-type breeder

Range of
Relative Economic Weights

+.7
-1.1

+13.7

-2.6
+3.
-7

-1.3

+1.3

-8.8
-.5

12.9

Total Score

et al.,

to
to
to

gg8g8

to

8868888

+2.7
+.8
+.5

+.5
-29.1
-8.2
-8.0
+24.1
-6.5

-6.9
+11.0
+4.3
-11.2
+6 ,6
+1.1
-14.5
-14.1

100.-
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Table 3.

A model which structures 16 commonly measured

secondary traits to 7 primary traits which, in

turn,

en

Income From
Chick Sales

Market Eggs

Spent Carcass

+Negative Income

Table 4.

Primary Trait
Chick Income
Market Egg Income
Spent Carcass
Feed Consumption

terprise

Primary Traits
Number of Chicks
Chick Quality
No.

of eggs/hen

Egg Size

Egg Quality

Body Weight

Feed Consumption

An alternative model

Income

determine profit from the breeding

Secondary Traits
Fertility, Hatchability,
Flock Mortality

Egg Size, Hatchery
Managemen t

Rate of Lay, Age at
Maturity, Flock Mortality

Egg Weight at different
ages, Rate of increase to
standard size, "Body size,
Age at 1st egg

Shell Quality -

Color, Texture,
Shape, Thickness,
(Spec, gravity)

Interior Quality
Albumen Thickness,
Blood and Meat Spots,
Air Sac Size

(Management)
Growth Rate, Mortality
Growth Rate, Body Size,

Egg Mass Output, Feed

Efficiency

relating the 16 secondary
traits (Table 3) to 3 primary traits

Total Returns
From a Rela tive
Breeder Hen Economic Val
p 1= aL
Q A/P = a2
R R/P = a3
S S/P = a4





