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Economie Values of Traits for Oairy Cattle ImprovemeDt
Estimated Using Field Recorded Data

The objective ofthis study was to compute economic values of traits for dairy cattle

improvement using an empirical approach. Field recorded data were obtained from the

Programme d'Analyse des Troupeaux Laitiers du Québec (PATLQ) and genetic evaluation

data were obtained from the Canadian Dairy Network (CDN). After the editing procedure.

the data set consisted of 195.001 lifetime records ofHolste~ Ayrshire~ Jersey. Brown Swiss

and Canadienne cows which calved for the first lime between January 1980 and December

1994.

Different profitability measurements were computed and used as the dependent

variables in covariance model to compute different sets of economic values. Since the

majority ofcows produced 5 lactations or less. results obtained by using lifetime profits and

profits until the end of the fifth lactation are similar. A kilogram genetic increase in fat

production had higher economic values than the same increase in milk production in ail

breeds. A unit genetic increase in confonmtion had the highest positive impact on profit while

a same increase in capacity had a negative impact on profit. Results obtained by using üfetime

profit adjusted for the opportunity cost of postponed replacement showed that tbis

adjustement reduced the influence oftype traits on profit. FinalIy. profits offirst lactations

were used to study consequences ofchanges in pricing systems occurred in Quebec in August

1992. Economie values attached to protein production changed drastically. A kilogram

genetic increase in protein production had negative ecooomÎc values in the 80's and positive

economic values after August 1992.
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Valeurs Économiques des Caractères de Sélection Chez les Bovins Laitiers
Estimées en utilisant des Données Récoltées à la Ferme

L.0 bjectif de cette étude était de calculer de manière empirique les valeurs

économiques des caractères de selection chez les bovins laitiers. Les données de champ

utilisées ont été obtenues du Programme d'Analyse des Troupeaux Laitiers du Québec

(PATLQ) et les données génétiques.. du Réseau Laitier Canadien (RLC). Après le nettoyage

des données. la base de données finale contenait de rinformation sur la vie productive

complète de 195 001 vaches laitières de race Holstein. Ayrshire. Jersey, Suisse brune ou

Canadienne qui ont toutes vêlées pour une première fois entre janvier 1980 et décembre 1994.

Différentes mesures de profits ont été calculées et utilisées comme la variable

dépendante d'une analyse de covariance afin d'obtenir différentes séries de valeurs

économiques. Conune la majorité des vaches laitières produisent cinq lactations ou moins, les

résultats obtenus en utilisant les mesures de profit à vie et de profit jusqu'à la fin de la

cinquième lactation ont été similaire. Pour toutes les races. raugmentation d'un kilogramme

dans la valeur d'élevage de la production de gras a eu de valeurs économiques supérieures

à une même augmention dans la valeur d'élevage de la production de lait. L'augmentation

d'une unité dans la valeur d'élevage du trait appelé conformation a eu le plus grand impact

positifsur le profit. alors qu'une même augmentation dans la valeur d'élevage du trait appelé

capacité a eu lDl impact négatif sur le profit. Les résuhats obtenus en utilisant le profit ajusté

pour le cout d"opportunité associé au retardement du replacement de l"animaI a montré que

cette ajustement réduisait l'influence des traits de conformation sur le profit.

Finalement" le profit obtenu pour la première lactation des vaches a été utilisé pour

étudier les conséquences des changements survenus dans le système de paiement du lait

survenus en août 1992. Les valeurs économiques associées à la production de protéine ont

tous changé drastiquement. Une augmentation d~un kilogramme dam la valeur d'élevage pour

üi
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la production de protéine avait une valeur économique négative dans les années 80 pour

devenir positive après le mois d~août 1992.
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1. Introduction

Geneticists. as breeders. have important decisions to take when the time arrives to

choose parents of the neX( generation. They want to improve animal populations and obtain

from selected parents otfspring which are geneticaUy and consequently phenotypically better

generation after generation. However. how can they find which animais are the best? On what

should they base their choices? How do tbey decide which individuals become parents?

The animal's phenotype is the combination of its genotype and the environment's

etfects where the animal lives. What we can measure is the phenotype; however. wbat the

animal will give or transmit to its otfspring is a random half sample of its genotype. For many

years. rnathematicians and statisticians have helped breeders to combine records of

measurements they take on animals and find the best way to achieve selection. Selection is

the process that detennines which individuals become parents. how many otTspring tbey may

produce. and how long they remain in the breeding population (Bourdon. 1997). Selecting

an animal for ooly one trait is simple: we ooly have to choose the best animais according to

this trait. However. more than one trait usuaUy affects the value of an animal. Moreover,

these traits are IlOt all equally important or ail independent ofeach other. Multi-trait selection

is thus more complicated than single-trait selection. Several methods have been used to

achieve the most efficient muhi-trait selection. Three main general forms have obtained most

consideration: tandem selection. selection using independent culling levels. and selection using

a selection index.

Tandem selection is selection for one trait at a time until it is improved to a certain

IeveL then for another. Il is, in ils pure form, just single-trait selection. However, the idea of

a selection target, which is the level ofbreeding value considered opt~ and absent from
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single-trait selection. is incorporated in tbis method. For example~ a breeder who wants to

select dairy cows based on milk. and protein yields might select for milk. yield until the

selection target for the tirst trait (milk yield) is reached. and then switch to selection for

protein yield.

The method of selection using independent culling levels is to select for a1I the traits

simultaneously. but independently rejecting all individuaJs that are below a certain level of

merit established heforehand for each trait. For example~ we might decide that clairy cows

selected for their miIk and protein yields cannot have a high milk production and a low protein

yield. both traits must he above a certain standard depending on what is desirable for these

traits. In figure 1. cows selected (.) must have an estimated breeding value (EBV) for milk

yield higher than +10 and an EBV for proteio yield higher than +5. Sïnce animais are rejected

when they fail to meet even one standard regardless of the merlt for the other traits. tbis

method is more appropriate when there is a c1ear distinction between what is acceptable and

Protein yield EBV (kg)

-20 ~

-10

·20

•
•

• •••• •••• ••

'--{O

Co... A

-1 0 ~

• Sclcctcd

Nol SClcclcd

Mi1k yield E8V (kg)

•
Slaodard for protcio )icld .20 -

SIaDdard for mi1k yicld

FilU~ 1 Illustration of independent culling levels in a set ofdairy cows. Selected cows appear in the upper
right portion ofthe plOL Their milk and protein yields EBVs exceed culling level for these traits (adapted from
Bourdon. 1997)
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what is nota However. this method may exclude sorne potentiaUy useful animals when traits

use<! in selection have 00 clear standard ofmerit such as miIk and protein yields. For example~

in figure 1. cow A. which bas the highest milk yield estimated breeding value~ is not selected

by using this method because ber estimated breeding value for protein yield is too low, though

only slightly. The difficulty with tbis method is still to decide what the culling levels should

he. Most breeders who use tbis method usually use an intuitive and experimental approach

rather than a mathematically precise one.

Selection using a selection index is the method for which rnathematical procedures

are the most studied. A selection index takes into account correlations which exist between

traits and allows selection ofanimais with particularly good estimated breeding values for one

trait even iftheir perfonnance in other traits is below a certain standard (Bourdo~ 1997). In

figure 2. the selection index is represented by the diagonalline. Cow A is DOW selected using

tbis method. Her ability to produce a high amount of milk is profitable eoough to

counterbalance her Iower genetic evaluation for protein production. The index is designed to

maximise the overall genetie improvement in the population (Hazel. 1943). Il combines

information on several traits to produce a single number which could be called the index

value. the net merit or the score of the animal. This single number expresses the overall merit

of the animal and a group ofindividuals may be ranked aecording to tbis value. Only animais

al the top are selected. Each trait in the index is associated with an economic value and tbis

value shows the importance of the character. For example~ a trait with a negative economic

value means that the grealer ils measurement~ the lower the score of tbis animal will he. T0

compute economic values. a careful anaJysis 0 f costs and prices is needed. These costs and

these priees vary greatly trom one situation 10 another. and trom one period of lime to

another.

The Canadian genetie evaluation program for dairy animais consists of estimated

breeding values (EBV) on more than 40 traits. Two selection indexes which combine sorne

ofthem are currently used in Canada: the Lifetime Profit Index (LPI) and the Total Economie

Value index (TEV). The emphasis on each trait bas becn computed for each index by using

a combination ofaetual and theoretical calculations and assumptions. The economic data used
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-10
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-20
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Figure 2 Illustration of index selection in a sel of dairy cows. The selection index is represented by the doted
diagonalline and culling levels trom figure 1 are shown for comparison (Adapted trom Bourdon. 1997)

to build both indexes were largely based on the Holstein breed. However. the LPI and the

TEV are used not only to rank Holstein sires and cows. but also animals in the other dairy

breeds (such as Ayrshires. Jerseys. Brown Swiss, Guernsey and Canadienne). Are the

emphases put on traits. i.e. economic values. the same for ail dairy breeds? Ifnot, separate

selection indexes would be more appropriate for each breed to really maximise the genetic

improvement 0 f each breed.

•

The objectives ofthis study were:

a) to estimate, by using field data.. separate economic values of traits for each breed~

b) to determine whether different values are needed for ditferent breeds.
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Results ofthis study should:

a) provide an empirical check of values theoretically derived to produce LPI and TEV;

b) aIlow the dairy industry to see whether different LPIs and TEVs are appropriate for the

different breeds.
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II. Review of Literature

2.1 Selection index tbeory

ln animal breedïng. Dr. L.N. Hazel was one ofthe first people who tried to find a way

ofselecting simultaneously for severa! traits. This task was IlOt easy. because it involved many

principles and concepts that were being taught in statistics. genetic and animal breeding

courses. Courses in statistics showed how independent variables could he chosen 50 as to

result in a maximum correlation with a dependent variable; genetic courses showed how

pleiotropic and linked gene etfects might cause simultaneous etfects upon two traits; and

courses in animal breeding examined the relationships which exits between genotype and

phenotype (Hazel el al. 1994). Most ofthe necessary ingredients had heen a1ready developed..

but Hazel had to organize them to complete the puzzle.

His work on multiple-trait selection is in two papers. Hazel and Lush (1942)

dellDnstrated in the tirst one that the rnethod of total score (now called the index selection)

was the most efficient way to achieve muJti-traÏt selection. i.e. the expected genetic gain is the

highest by using this rnethod when traits and traits' parameters remain fixed. The rnethod of

independent culling levels was intermediate in efficiency while the tandem rnethod was the

Ieast efficient of the three rnethods already descnbed. Hazel (1943) subsequently published

the principles of constructing and using selection indexes which, he claimed. allow for

maximum genetic progresSe

Hazel (1943) defined the aggregate genotype ofan animal as the sum ofits several

genotypes (assuming a distinct genotype for each economic trait), each genotype being

weighted according to a relative economie value for that trait. AnimaIs vary in breeding value,

6
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as in phenotype. for each single trait. Aggregate genotypes for animals are a way to

amalgamate infonnation on ditferent traits into a single equation:

i=n

H=aIGI+a:!G:!+ ... +~Gn= ~ Q,G,
i=1

where H is the aggregate genotype, ai is the economic value for trait,. G1 is the additive

genotypic value oftrait, and n is the number of traits used to define the aggregate value of

animais.

Determining the true genetic value of an individual is difficult. Sorne scientists are

working on genome maps ofdifferent species. These maps and genetic markers may, in the

future. he used to define more exactly what the genotype of an individual is. However. to

date. phenotypic measurements. taken on individual and on its relatives is the usual way to

evaluate ils value in terms ofselection. The value ofan individual.. judged on the mean of its

progeny. is called its Breeding Value (BV). Thus. the equation [1] can he rewritten as:

[2]

•

The sum ofn traits weighted by their economic value defines the value ofan animaL

H is the optimum selection inde~ i.e. ifanimais were ranked by using tbis last equatio~ the

resPOnse to selection would he maximum. However. no method exists to compute exact

breeding values of traits. They are estimated by recording information on the animal and its

relatives. and sorne statistical errors are related to these observations. These estimates are

simply called estimated breeding values (EBV). Also, sorne ofthe D traits included in equation

[2] may he too bard or too expensive to rneasure. even if tbey are required to estimate the

value of the animal. For example, in dairy canle. somatic ceU count in milk and sorne

contonnation traits are used to select for bealthy udders. The longevity ofanimals is also an

Înteresting~ but impossible to measure ifselection is to he made before the end of the life

ofthe animal. Conformation traits which are correlated with the longevity of the animal are

used in the selection index instead ofthe number of lactations that the cow survived. Another
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equation must he defined to account for the fact that true breeding values of animais are

unknown and not aU traits can he evaluated on anima1s. If there are m traits for which an

estimated breeding value is computed. the selection index is defined as:

[3]

•

•

where b i is the selection index coefficient for traits•. The m traits could he the same as the

traits in lhe aggregate breeding value. sorne could he the same and sorne could he different

or ail traits could he different. If a complete multi-trait BLUP evaluation is used for the

computation of the EBV·s on the m traits. then the b·s [equation 3] are equal to their

corresponding a·s [equation 2].

The two equations. H and 1.. are also called respectively the selection objective and

the selection criterion (Cameron. 1997). The selection is based on the selection criterion (1).

but this index must he built to maximise the response in the selection objective (H). It is

therefore important to use the set of selection index coefficients (b) which maximise this

response. In order to compute them. genetic and phenotypic variances of each trait.

covariances among these traits and economic values are needed. Determination ofeconomic

values. often one of the major steps in constructing a selection index.. must. therefore. yield

reliable and accurate estimates.

2.2 Profit as tbe selection objective

In practice. one of the most widespread aims of selection is to improve economic

retums or profit at either the animal fann or sector level. The selection objective becomes

thus equal to the profit. However. to find the appropriate definition ofprofit for a particular

situation is not a1ways obvious. Returns. as weU as costs. must he included in this definition.

For example. in dairy cattle. the armunt ofmilk produced multiplied by the value ofmilk and

the costs offeed inputs are.. respectively. the most important retum and costs. Using ooly the

value ofthe milk produced is not enough since this ignores the cost offeed inputs needed to

produce this miIk. An increase in miIk production can occur by increasing the amount offeed
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given to the cow.. therefore an appropriate definition of profit should include these

considerations.

Many authors have defined at the animal level a profit equation and used it (e.g.

Jagannatha et al... 1998~ de Haan et al... 1992; Van Arendonk.. 1991; Weigel el al... 1995a;

Weigel el a/.. 1995b). Depending on the structure ofthe dairy industry.. where tbey worked..

and data what were available. different returns and costs were included in these definitions.

and the values used varied. Each ofthese studies attempted to be as complete as possible.

Their profit equations were all built.. of course.. to represent as much as possible the reality

they wanted to picture.

Weiler (1994) descnbed different sources ofretums and costs. His descriptions apply

to almost all Üvestock.. oot only dairy cows. First.. he separated returns in two parts: returns

from female production and retums from otTspring production. Returns from female

production per enterprise is defined by Weiler (1994) as the number of females multiplied by

the volume produced per femaJe and the value ofproduct per unit ofvolume. The main clairy

cows" product sold and consumed is the milk. Through genetic engineering.. other products

such as phannaceutical products may become another important source of revenue for cows

in the future. Currently. these techniques are not widely used at the fann level. Therefore..

these other types ofproducts will he ignored for the purposes ofthis study. The quality of the

product must also he considered. Payrnent received for the product could vary. depending on

the quality.ln milk production. ditferent values for protein.. fat and lactose yield instead ofone

single value per volume ofmilk is used. In Canada.. penalties apply also when a producer ships

milk with antibiotics or too high concentrations of somatic ceUs. These constituents retlect

health problems in the herd and could also alter sorne transformation properties ofmille

Weiler (1994) defined returns from offspring as the number ofotfspring marketed per

female multiplied by the weight of otfspring product and the value per unit of otfspring

product. The female reproductive rate greatly affects this type ofrevenue. For a clairy cow..

despite the value ofcalves being low compared to the value ofmiIk produced after calving..

reproductive rate remains important to~ that successive lactations are not too far apan.
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Costs were separated by WeUer (t 994) also into two parts: feed costs and non-feed

costs. Breeding females need food for two reasons: maintenance and production. When the

product sold is offspring.. feed for production consists of the feed needed to produce

offspring. In dairy canle.. cows need feed tor maintenance and to produce offspring.. but feed

to produce milk is aIso an imponant part in their feeding. Feed efficiency in the clairy industry

is descnbed by the cost offeed per kilograrn ofmilk. The more efficient a cow is.. the lower

the cost per kilogram ofmilk is. However.. to take into account maintenance feed costs as well

as production feed costs.. the body weight of the cow and ber production must he used to

determine her feed requirement. This cao then he multiplied by the prices ofdifferent foods

used to obtain feed costs. Although the major production cost is feed-related.. there are also

significant non-feed costs that should not he ignored. Labour. interest.. buildings.. veterinary

costs and replacement ofbreeding females are. according to Weiler (1994).. major non-feed

costs. Disease-related costs.. even if they are significant.. are absent from several studies and

incomplete recording constrains researchers to frequently ignore them. Finally.. the cost for

breeding female replacements is an important cost. A clairy cow must he raised.. housed and

fed for about 2 years prior to her tirst lactation. This period results in many costs that

producers hope they can recover by choosing the best heifers.

Each year. the Groupe de recherche en économie et politique agricole (GREPA)

computes and publishes production costs for milk production.. based on a representative

sample ofdairy fanns in the province ofQuebec (GREPA. 1998). Table 1 shows results for

1985 to 1998. Costs included are only those they cali real costs. meaning those for which a

producer bas to spend money. Other costs.. such as work not paid and retum on investrnent..

are involved when the production cost for milk is calculated to determine the priee producers

receive for the production oftheir cows. However.. tbey do not appear in the table 1 because

GREPA believes producers do not spend money directly on them. Profit must he large

enough to pay the unpaid worL usually done by owners of the f~ as weil as returns on

their investments. Table 1 confinns how important feed costs are: costs for foods.. bought

and produced on the fann. represented 51% of total costs in 1985 to 45% in 1998. These
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toods are not bought or produced only for cows in milk., they are also used to feed a1l

replacement animais raised on the farm.
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2.3 Opportunity (OC) eosts orpostpoaed replaeement

Van Arendonk (1991) proposed that lifetime profit should he corrected for the

opportunity cost (OC) ofpostponed replacement.. which is the average net revenue per day

ofan average replacement heifer. The opportunitY costs of postponed replacement retlects

the profit sacrificed 00 an average replacement cow by keeping an ··old" cow. The optimum

time to cull tbis ··old'" cow should he determined by comparing her expected marginal net

revenues with the opportunity cost of postponed replacement. When OC are ignored. the

number of cows in the herd is considered to vary with the length of herd life hecause we

assume that no replacement would enter in the herd after culling a cow. The value ofherd Life

computed as the economic value for this trait is thus over-emphasized. However. tbis is not

always theoretically true. Groen et al. (1997) concluded that economic values will he equal

for all perSPectives. if the different alternative uses of production factors saved by genetic

improvement assumed by these perspectives give the same retums. The way to eosure that

all perspectives give the same returns is by applying the principles of the zero-profit theory

described by Brascamp et of. (1985).

Van Arendonk (1991) derived. theoretically.. the relative value ofproduction and herd

life using simulated data and different profit equations. He used a linear regression model

which included herd life and tirst lactation production to explain variations in 3 difJereot

definitions of profit: profitability of an individual cow from first calving until ber culling

(lifetime profit). cow·s profit expressed per day of herd life.. and finally.. lifetime profit

adjusted for OC ofpostponed replacement. The regression coefficient computed for herd life

using lifetime profit not adjusted was 3.6 times larger than the regression coefficient

computed when an adjustmeot for postponed replacement was made (3.89 vs 1.09). The

regression coefficient for first lactation miIk production remains the sante for these two

definitions of profit. In another words.. the effect ofan increase in milk production was the

sarœ whatever adjustment for opportunity cost ofpostponed replacement is made, while an

increase in herd life affected more the lifetime profit than the adjusted one. The relative

importance of herd life to miIk production was also computed by Van Arendonk (1991) as

the ratio ofregression coefficients. The relative importance ofthese traits was respectively
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equal to 14.5~ 3.51 and 4.04 for lifetime profit't profit per day ofherd litè and adjusted lifetime

profit. This means the value ofone additional day ofherd life was equal to a increase of 14.5~

3.51 or 4.09 kg ofmilk dwing the first lactation depending on the profit equation used.

Unlike Van Arendonk (1991)'t who used simulated data which contained only one herd

and one single value for OC of postponed replacement for all cows~ De Haan et al. (1992)

used field data which came from several herds and they computed distinct adjustments for

each herd and each year. Separate values retlected more realistically the expected profit of

a cow calving for the tirst time in a particular herd-year. To compute the adjustment..

regressed means oflifetime profit and length ofherd life are used because many classes of

herd-year contained only a few cows. Unregressed means for small classes could he

misleading. De Haan el al. (1992) concluded adjustment of lifetime profit reduced the

influence oftype traits~ but only slightly.. because the influence of type traits is not.. at the

outset. important in prediction ofboth adjusted and non-adjusted profit.

De Haan el al. (1992) did IlOt modifY the OC per day over the Iifetime of the cow. The

profit ofeach lactation was reduced by the same amount determined by year of first calving

of the cow. This means they assumed there is no annuaJ phenotypic trend and the productivity

ofheifers does not change from one year to the next. Since the average length ofproductive

life is low (834 days or 2.28 years) in their study.. De Haan el al. (1992) presumed 2.28 years

of trend in OC would not invalidate their conclusions.

Weigel el al. (l995b) investigated the eiTeet ofapplying specific OC to each lactation.

First they estimated the annual phenotypic trend. They found relative net income had a

positive annual phenotypic trend and it was equal to about 31$ per year. Applying OC of

postponed replacement specific to each herd-year ofcalving instead of the same as the tirst

herd-year calving overvalued the adjusted lifetime profit. They thus concluded the tirst

procedure more accurately expresses the value ofa cow within a herd because the genetic

merit of her potential replacement improves across ber lifetime. This is.. of course,

significantly more imponant as the length of productive life ofcows increases.



• 15

2..4 E~onomi~ values

Hazel (1943).. who combined principles ofeconomics with animal breeding. was one

of the first who used the tenn economic value. He detined the net genetic improvement (AH)

as the sum of the genetic gains {AGJ made for several traits. weighted by the relative

economic value (aJ ofthat trait:

[4]

•

•

The economic value for each trait is defined by the amount by which profit is expected to

increase for each unit of improvement in that trail while keeping aU other traits constant

(Hazel.. 1943). Genetic improvements in one generation are cumulative and are also passed

on to future generations. Therefore. useful economic values must he based on conditions

likely to exist sometime in the future. because severa1 generations are required for appreciable

genetic change (Hazel el al.. 1994). Several papers have derived economic values in many

ditferent situations (e.g. Gibson et a/.. 1992; Harris and Freeman.. 1993; Dekkers. 1995;

Jagannatha el al.. 1998). Two ditTerent approaches were generally used: the normative and

the positive approaches (Groen et al.. 1997).

1.-1./ The normative approach

The normative approach use algebraic equations to simulate the system. One single

equation. caIIed the profit equation (descnDed above as the breeding objective in equation 2).

can he used. This equation contains economically important traits combined to POrtray the

economic perfonnance of animal. Economie values are derived from tbis equation by

calculating the panial derivatives ofprotit with respect to each trait in the breeding objective

(Bourdon. 1998). Sïnce the derivative of the profit equation is taken. economic values are

estimated for an infinitely small change in genetic merit. The limits that tbis assumption

creates can he avoided by computing economic values each 10 or 15 years., when a substantial

change in genetic merit bas been made.
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Brascamp et al. (1985) used this method to compare theoretically how economic

values vary depending on the perception taken to define the profit equation. The perception

taken could he. for example. per female. per individual or per unit ofproduct. Consistency

within sets 0 f economic values derived from each perspective must he obtained to put the

sante emphasis on traits independently of the base of evaluation. Brascamp et al. (1985)

stated that relative economic values are independent of the basis ofevaluation ifprofit is set

to zero by transferring it as a cost of production to the right-band side of the equation. The

relative economic values computed in tbis study ditfer from real economic values described

until now in tbis section by an adjustment made to compare aU of them to the same trait.

usually milk volume. To obtain those relative values. the relative economic weight ofmilk.

for example. is set to one and aU other relative economic values are expressed as a ratio

between the real economic value ofa given trait and the real economic value of milk. The

ratio among the economic values is usually more useful than the actual (absolute) values

because the ratios are less atfected by changes in economic circumstances (Kulak" 1999).

The relationship between the Performance of an animal and profit is usually more

complex than cao he summarized in one single equation. Another method has been developed

and used to compute economic values (Dekkers. 1991: Harris and Free~ 1993). This

method models the system by using more than one equation: sorne to simulate biological

relationships and management decisions and sorne others to measure the profit. A bio

economie model is created and used to simulate the production ofa theoretical herd or group

ofherds. Creation ofsuch a rmdel increases the precision because biological relationships are

încluded. The model can thus track more accurately etfects that a change in the genetic

component ofanimal performance bas on overall protitability (Bourdo~ 1998). Parameters

used as a starting point usuaIIy reflect the actual situation or the hypothetical situation under

study. For example.. priees ofmiIk components could he different trom those really used ifthe

impact of a change in milk priee needs to he studied. This is useful when impacts of

hypothetical circumstances. not already implemented or effective. are to he studied. A

planning horizon is chosen usually somewhere hetween 5 and 20 years. The~ the selection

process is simuJated and economie values are estimated from the change in profit due to a 1-
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unit change in the trdit from its initiallevel. The simulation evaluates the eiTect ofa marginal

increase in trait genetic merlt on production efficiency and net income (Dekkers~ (991). In

contrast to the method used by Brascamp et al. (1985)~ infinitely small changes in genetic

merit of traits are not assumed since the simulation process allows us to observe how the

profit tluctuates after 1O~ 15 and even 20 years ofselection. Over these years~ traits have the

chance to he significantly improved.

Management decisions and economic environment must he simulated with caution in

bioeconomic models. Extra profit cao he obtained by rescaling the size of the enterprise~ but

this kind ofchange must not he taken into account. OnIy increases which come trom genetic

improvement oftraits should he used to derive economic values. To eosure this condition is

fulfilled.. Smith et al. (1986) suggested resources should be efticiently used before.. as weil as

after.. the genetic improvement occurs to eosure increases in profit do not come from

correction of inefficiencies rather than genetic improvement. Dekkers (1991) studied the

potential bias in economic values for involuntary culling~ conception rate and milk production

when the bioeconomic model is optîmized at the base level oftrait (before any iteration). but

not re-optimized at the new level (afier desired genetic improvement is achieved). and also

when sub-optimal management policies are used both at the base and the new level of the

trait. Dekkers ( 1991 ) concluded that estimates ofeconomic values 0 f traits evaluated in bis

study were rather robust to the degrees and types of sub-optimality of culling and

L~seminationdecisions considered.

2.-/.2 The positive approach

The second approach used to derive economic values.. called the positive approac~

employs field data to estimate the contribution of individual traits to overall profitability

(Dekkers.. 1995).The profit.. defined in ditTerent ways depending on the study.. is computed

for a large number ofanimais and derived with respect to traits to detennine their relative

economic importance. This approach is straightforward.. but a large amount of field data on

milk productio~ foods consumed and other events which influence the profit are needed for

the popuœtion under study. Vou cannot extrapolate economic values for a hypothetical
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situation as you can do with the normative approach by changing parameters of the model.

The only way to compute economic values is by compiling field data on a large number of

animals over several yeats to reduce as much as possible the standard error ofestimates. The

positive approach can also he qualified as an empirical method. ft ,malyses how.. in the pasto

genetic improvement of traits really altered the profit.. while the other approach simulates

what happened. When field data are available.. the positive approach is more simple to use..

but the tlexibility of the normative approach makes tbis method ofestimation advantageous

too. For example.. the impact ofa change in milk price can he simulated by the bioeconomic

modet but we have to wait for many years ofdata collection before we are able to analyse

them and conclude what the impact was if we are using the positive approach. If all

parameters which affect the profit were considered in the two methods. the positive approach

becomes an empirical verification ofestimates obtained with the normative approach.

The profit equation as weil as traits included differ greatly from one study to another.

The tirst requirement. before using tbis method. is the availability ofa large database which

contains field data from many cows. These data could come from experimental or commercial

herds. The database must he complete enough to allow the computation of reliable lifetime

profit. Theo.. a model is created to analyse profit values computed. The aim ofthis model is

to determine which variables or traits influenced profit measurements significantly.

lndependent variables are chosen among infonnation recorded for the population under study.

Depending whether phenotypic or genetic values are available. regression coefficients

represent how an increase in a given trait will moditY the profit. Ideally. the estimated

breeding values (EBV) obtained trom a genetic evaluation programme should he used as

independent variables. These values are good estimations of the genetic value ofanimal for

each trait. Perfonnances are IlOt confounded with herd and year etfects. Therefore.. the partial

regression coefficient obtained by regressing profit on EBV for a given trait instead of the

recorded phenotypic value for tbis trait represents its economic value defined as a increase

in profit from a unit increase in the breeding value.
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2. -1. 3 Results obtained: Production and conformation traits

Since dairy cows are raised to seU milk~ the volume of milk produced~ and its

compositio~ is a good indicator ofthe profitability ofco\\,·s. At least one measurement of the

production is always included in most models as an independent variable. De Haan et al.

(1992) computed the lifetime profit adjusted for OC ofpostponed replacement of7479 grade

cows and 64 245 registered cows. The four models they used to explain variability in lifetime

profit included as independent variables the tirst lactation milk value and ditferent

combinations of type traits. Milk value had a small significant and positive effect in aU models

for both grade and registered animals (P < 0.01). Regression coefficients computed were

equal to 1.08~ on average~ for grade cows and 1.15 for registered cows. De Haan el al.

(1992) also computed the phenotypic correlation between lifetime profit adjusted for OC of

postponed replacement and milk value. They found for both groups of cows that tirst

lactation product value was highly correlated with the lifetime profit (0.55 for grade cows and

0.59 for registered cows). This means cows with higher tirst lactation milk value tend to have

larger profit during their herd life. In addition to production traits. severallinear type traits

were included in models. Fewer traits were significant tor grade cows compared to registered

cows. De Haan et al. (1992) attnbuted tbis difference to the lower number ofobservations

in the grade group. For registered cows~ final score, clairy fo~ fore udder attachment, rear

udder height and udder depth showed positive and significant regression coefficients. while

body depth and rear udder width presented negative and significant regression coefficients.

Phenotypic correlations computed by De Haan el al. (1992) between lifetime profit adjusted

for OC of postponed replacement were lower for conformation traits than the production

trait. They varied between -0.02 to 0.10 for grade cows and between -0.01 and 0.13 for

registered cows when adjustment for product value was made. Final score obtained the largest

correlation in both groups.

Weigel el al. (1995a) also used a lifetime profit measurement adjusted for OC of

postponed replacement of433.116 daughters of955 sires trom 52~787 berd-years offirst

calving. They studied the importance ofyield and type traits in prediction of the üfetime profit

compared to number ofmonths in milk. Standardized economic values were computed using
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muhiple·trait transmitting abilities ofcows for mature equivalent yield ofmilk and fat during

the tirst lactation. The number of months in milk was also included in sorne models used in

this study to show the importance of tbis trait compared to production or type traits.

Economie values resulted in a weight of 1.44: 1 for yield relative to the number ofmonths in

milk. However.. Weigel et al. (1995a) concluded that., ahhough number ofmonths in milk was

an important component of lifetime merlt., yield traits have higher heritability and are

measured earlier. A larger number ofprogeny with completed months in milk is needed to

improve reliability of tbis trait. Standardized economic values were aIso computed for type

traits. To mention sorne ofthem. dairy forrn.. romp angle.. rear udder height.. udder depth and

final score showed positive economic values., while stature. body deptb., foot angle and rear

udder width showed negative economic values. Weigel et al. (1995a) stated tOOt

interpretation ofeconomic values for the type traits was difficult because ofthe correlations

among traits. particularly among the udder traits. Moreover.. it is important to note

comparisons among studies lor these traits are difficult to do especially if these studies are

conducted in different countries.. since the way to evaluate and score cows varies greatly from

one region to another and from one breed to another.

Gibson et al. (1992) investigated the potential of a selection index to give an

economic genetic evaluation of sires in Canada. They computed ditTerent sets ofeconomic

weights using the normative approach. Economic value for fat yield was computed in a

different way compared to economic values for water., protein and lactose )ields since this

trait is under a quota system in Canada. AIl resulting values were then scaled to 1989 values

using the estimated inflation in the retail price index to provide a basis of comparison. In

1991. the current price system was based on fat yield. Then., a multiple.component pricing

system was proposed to take into account the Iarger increase in protein demand compared

with tàt. Gibson et al. (1995) derived two ditferent sets ofeconomic values to evaluate how

they could he modified by the newly proposed pricing systel1\ which put simiJar emphasis on

fat and protein yield. The pricÎng scheme used in 1991 aUocated 0.171~ 6.457~ 0.171 and

O.171Slkg to water.. fat~ protein and lactose respectively. Economie values derived for this

situation were equal to O.1483~ 3.7376~ ·0.4874 and ·0.3101S!kg ofchange in water~ fat~
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protein and lactose yields. The proposed multiple-component pricing scheme would alIocate

-0.02. 5.31, 6.02 and 0.39Slkg of water. fat. protein and lactose. Economie values derived

for tbis scheme were equal to -0.103 L 2.8257.6.6908 and 0.OO28S/kg ofchange in water.

tàL protein and lactose yields. Gibson et al. (1995) a1so examined how different modifications

in costs atfected economic values. but no major alteration was found. They concluded

economic values and resulting selection indexes were relatively insensitive to aU the factors

considered except pricing. A modification as proposed in terms of pricing system required a

new derivation ofthe selection index used. The optimum index should he designed to match

the pricing system under which the largest number ofcows are Iactating (Gibson et al.. 1995).

The discounted lifetime profit adjusted for opportunity costs were computed for 1,112

Holstein cows by Kulak et al. (1997). MiIk revenue in the tirst lactation corrected for the age

of cow and expressed in kg was used to find whether this trait is significant in explaining

variability in profit. As in De Haan et al. (1992).. tbey found a smaU but significant regression

coefficient for milk revenue (around 1.10 with a standard error of 0.07). However. when

standard partial regression coefficients (SPRC) were derived by multiplying regression

coefficients by the ratio ofthe standard deviation for the independent variables to the standard

deviation lor profit measurement. Kulak et al. (1997) discovered that milk revenue in the tirst

lactation was by far the greatest indicator ofprofit compared to age at first calving, number

ofdays in dry perio<l feed efficiency and sorne confonnation traits. Conformation traits which

obtained positive and significant standard regression coefficients were the distance from the

tloor to the height of the point of the attachment ofaU teats and distance between shoulders

and book. Teat diarneter and distance between the extreme lateral protrusion of the hook and

piru; showed negative and significant regression coefficients. Significance ofquadratic etIects

of traits were also studied. Two conformation traits had significant quadratic effects: the

distance between shoulders and book and the distance between the extreme laIerai protrusion

of the hook and pins.
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2.5 Changes or erron in economic values

Since there are several methodologies for computing economic values. the etTects of

changes in their estimates on the efficiency of index selection were studied. Characteristics

of the market change over time. prices and costs fluctuate and the demand for milk changes

in both qualitative and quantitative ways over a long-term period. AlI these modifications

cause real economic values to he modified and estimates must be adjusted periodically.

Economie values are also derived using statistical and mathematical methods. In the most

favourable case. when we have complete infonnation.. economic values are unbiased.. but have

usua1Iy fairly large sampling errors (Vandepitte and HazeL 1977). If information is lacking or

only partially available. economic values are intelligent guesses rather than accurate estïmales

(Vandepitte and Hazel.. 1977). How large should changes he in the economic values before

altering the accuracy of the selection index? Errors or changes in economic values do not

negate past genetic improvement. but they could result in suboptimal future genetic

improvement which could have large consequences.

Vandepitte and Hazel (1977) studied etTects of errors in economic values on the

accuracy ofa selection index derived for genetic improvement of pigs. Errors ranging from

minus 200 percent to plus 200 percent were introdueed separately in eaeh economie values

ofthe seven traits included in the selection objective. Theo. they computed the loss in relative

etliciency associated with these aherations. The Ioss in relative effieiency was defined by them

as one minus the ratio ofthe correlation between the real aggregate genotype and the biased

index to the correlation between the real aggregate genotype and the unbiased index. From

results obtained. Vandepitte and Hazel (1977) coneluded the losses were asymmetrical.

Negative errors (underestimation ofeconomic values) are more critical than positive errors

(overestimation ofeconomie values). For errors between minus and plus SO percent.. losses

in relative effieiency were less than 1% and depended on the importance of traits. ln this

study. the importance of a trait was defined aecording to its relative economic value't its

heritability and covariances that existed between tbis trait and the others. Larger errors

(beyond the plus and minus 50 percent interval) sometimes resulted in larger losses. The

greater loss in efficiency was about 76% for an error ofminus 200 percent in the economic
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values of tèed efficiency. This means the real genetic change would he 76% smaller if the

biased index - the index which contained the error in the economic value of feed etliciency 

was used instead of the optimal index.

Smith (1983) also studied the etfects ofchanges in economic values on the efficiency

of the selection index. He found that efficiency is largely determined by the value of the factor

aIT. the product ofthe economie value and the heritability of the trait. Traits with high values

will dominate the index. This result aIso confirmed what Vandepitte and Hazel (1977) had

concluded: when one trait dominates the index. the efficiency of this index will not he

sensitive to changes in economic values of lower important traits.. but it will he sensitive to

a change in economie values ofthe trait which dominates. If traits are balanced (in ah~.. only

changes that upset the balance will tend to reduce efficiency. To build a selection index.

phenotypic and genetic variances and covariances are needed as weU as economic values.

Efficiency of a selection index could.. thus.. also he affected by these parameters. Smith's

results showed that efficiency tends to he more dependent on genetic correlations among

traits than on phenotypic correlations. but both atfected efficiency. Finally.. Smith (1983)

concluded that fine tuning on economic values, such as frequent revision to accommodate

small changes in markets. will not he very productive because the changes in efficiency are

likely to he small.

Sïnce selection is a long term cumulative process.. it is desirable to he able to keep a

stable set ofeconomic values and.. consequently. a stable selection objective to eosure genetic

improvements accumulate. However. selection indexes are not insensitive to changes in

economic values or genetic and phenotypic parameters. Results presented above showed that

small changes do not produce large losses in efficiency. However.. their impact cannot he

completely ignored and sensiti\ity analyses are useful to picture etfects of modifications in

parameters used to derive economic values.

2.6 Selection inde~es from .round the worlel

Each country bas ils own method to calculate ils selection index used to rank ils bulls

(or cows). The fonnulation ofthe miIk pricing syst~ feed management and housing systems
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vary greatly from one country to another. Therefore~ traits included in indexes and the

proportions in which they are added together differ also. Wesselingh (1996) compiled a list

and compared selection criteria used in different countries. Figure 3 shows the emphasis

expressed in percentages put on traits in the indexes studied by Wesselingh (1996). Although

these indexes may have been modified since 1996, figure 3 still illustrates how bull rankings

in different countries vary. Selection indexes are separated into two groups: the single indexes

and the total indexes. Single indexes only include production traits, while total indexes also

take type. health and management traits into account. Almost all single indexes strongly

emphasize protein produetiolL except for Japan for which fat production receives 68% ofthe

index. The advantage of total indexes over single indexes is tbat, for the traits which are

included in the index. tbere are no untoward etfects (Wesselin~ 1996). The progress is, of

course, slower per individual trait., but this progress is balanced among several economically

important traits. High production results in high incorne, but countries which include type,
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management and heahh traits in their index know that healthy cows result in low expenditures

(Wesselingh.. 1996).

2.7 Selection indexes used in Canada

Canadian clairy tànners have estimated breeding values available to them for about 40

traits. Currently. two selection indices exist in Canada: the lifetime profit index (LPI) and the

total economic value (TEV). Coefficients which appear in these indexes are not equal to

economic values. We know from selection index theory that index coefficients (b) are given

by:

b = p-I Ga [S]

•

•

where P is the phenotypic variance-covariance matn" of traits in the index. G is the genetic

covariance matrix between traits in the aggregate genotype and the traits in the index and a

is the vector ofeconomic values. Indexes shown in tbis section are here principally to show

which traits are included in selection in Canada.

The LPI introduced in 1990 was the first selection index to rank sires and cows for

overall merit in Canada Il combines estimated breeding values (EBV) for fat and protein

yields with EBVs for four conformation traits. The optimum index weights for milk. fat and

protein were -1.5 : S.1 : 6.6 and were initially computed by Gibson (Gibson el al. 1992 after

Dekkers- 1995) because the quota system present in Canada at that time was based. first. on

volume for fluid milk sales and secondly on fat sales. A partial payment for volume aise

existed at this time. Sînce an index with a negative weighting on milk was difficult to accept

by producers. an index with zero weighting on milk volume was set up by the industry. This

biased index was 98.sohJ as efficient as the optimal index and the implementation ofthis index

was easier (Dekkers and Gibson. 1998). 1t is important to note that a zero weighting on miIk

does oot mean no improvement in milk is expected. The LPI formula also includes four

conformation traits because correlations between tbese traits and herd life were demonstrated.

Genetic correlations of final score., mammary system., feet and legs and capacity with FIn..
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were respectively 0.59.. 0.57.. 0.23 and 0.20 (Dekkers., 19(5). Since the LPI was implemented..

sorne adjustments have been made on the ratio of fat: protein in the LPI formula to reflect

the increased market demands for protein eompared with fat. The aetual fonnula is DOW equal

to (Canadian Dairy Network.. 2000b):

(
2EB Vfi t -Avg. 9E B Vprot -AVg.)LPI = 6 a + __~ _

S.D·fal S.D·prot.
[6]

(
-EBV 4EBV~ mammary S)'stem f!!!!t • /1!1{S

+ 4 --------:-.- + --~--'~
5.0 5.0

1EB Vconfomraoon
+ +

5.0
1E B VCaP"CUY l

5.0

•
More reeently.. the concept of functional herd life and somatic ceU score evaluation

were introdueed and another selection index was developed by the Centre for Genetie

[mprovement ofLivestock in Guelph to include these new traits: the Total Economie Value

index (TEV). The formula actually used for tbis index is (Canadian Dairy Network.. 2000a):

TEV = [ (10 x Production) + (4 x Longevity) + (1.5 x Udder Hea/lh) ] (7]

__ ( Herdlife-3.00)Longel'ity
0.24

9EBl'!'rfJICJn Al'g. 2EBl'fizl - Al'g'1
P d · [ 5.0"",1 + S.D'fulro uctlon =

Il

(

-13·cSCS-3.(0) + 3"(;\tr/k1ngspeed-69) + 6"Cc!d!!rdePlh)
(JdderHealth = __O_.1_.a 5_,O 5_.1__

17

[8]

[9]

[10]

•
Somatic cell score (SeS) is used to ret1ect the susceptibly of the cows to mastitis. As

with the LPL the TEV index weights have changed over time. They have evolved as
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consumer demand changed. Gibson el al. (1995) showed a negative index weight for fat

should he included in indexes because the relative demand lor fat vs protein will continue to

decrease. They used a dynamic programming model to arrive at tbis conclusion and assumed

that. over the next 20 years.. demand for fat will decrease at 1% per year~ protein demand will

remain constant and management will improve milk.. fat and protein productions per cow al

a rate of 1% per year. They computed what the optimum selection index should he to rank

bulls effectively and ensure that daughters produce enough milk to resPQnd to the demand

and.. at the same time. ma.ximize profit.

Response to selection obtained differs depending on which index is used: LPI

improves the confonnation traits more than TEV and TEV improves milk.. protein and fat

productions and decreases the ses more than LPI (Lohuis and Sivanadian.. 1997; Sivanadian

et al. 1998l.

Sivanadian et al. (1998) computed the expected sire selection responses for

production and confonnation traits.. herd life and somatie ceU score for each index separately.

A sample of their results is presented in table 2. The TEV index achieved the highest

Table 2: Espected sire selection responses (expressed in DV of progeny) of 1
standard deviation of selection ia a total merit index based oa 50 or 100 daugbter
records (adapted from Sivanadian el aL 1998).

• -51 .-1•
Traits: LPI TEV L'I TE'';

MiIk(kg) 260.06 214.60 271.17 291.9.

Protein (kg) 8.77 9.17 9.]8 9.7]

F.(q) 9.51 10.05 9.96 10.54

FHL 0.055 0.045 0.062 0.052

ses 0.010 -0.009 0.009 -G.013

Conformation 1.37 0.70 1.56 0.8]

~sysa. 0.91 0.37 1.14 0.45

Feet& legs 1.12 0.68 1.41 0.76

CapKily 0.69 0.31 0.75 0.43
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responses for milk.. protein and fat traits due to the highest selection pressure on these traits

in tbis index. LPI gave a higher response for functional herd life (Fm..) even if no direct

selection on this trait is made. According to Sîvanadian et al. (1998). two reasons explain tbis

last result. First.. emphasis on type traits is higher in the LPI and conformation traits are

correlated with the herd life ofan animal. lbe second reason is tbat the accuracy ofestirnated

transmitting abilities for functional herd life (ET~Hd was underestimated in this study

because they only used daughter records on functional survival of the tirst lactation to predict

ET~HL. ln practise.. records on survival in the second and the third lactations for daughters

and other female relatives are aIso included and then the accuracy ofestimates încreases. As

expected.. TEV achieved the highest response for the somatie ceU score. This index aUowed

a reduction in ses. The susceptibility ofcows to mastitis could aJso be decreased because tbis

susceptibility is correlated with ses. When the selection was based on 100 daughter records

instead of 50. the response was higher because both the evaluation of bulls and their ranks

were more accurate. The selection was thus more efficient.

When these two indexes were buih.. the economic data used were largely based on the

Holstein breed. Gibson et al. (1992) concluded that the economic values depend on the

marginal costs and retums and there is no reason to believe that they vary substantially

between breeds. This means.. even if the LPI and the TEV are built principally by using

Holstein data. the two indexes should be appropriate for the other breeds such as AYrshire.

Jersey. Brown Swiss and Canadienne until contrary economic evidence is found (Gibson et

al. 1992). However. for the Jersey breed.. Gibson el al. (1992) mentioned this affinnation

holds true ooly because it is a minor breed. A Jersey cow bas a high fat to protein ratio and..

ifail cows in Canada were Jerseys.. Canada would he substantially oversupplied with fat by

using the current indexes.

As stated before. the efficiency of the selection could be affected by changes in

ecooomic values or in genetic and phenotypic paraJŒters. Moore et al. (1992) used field data

to compute separate genetic and phenotypic covariances and heritabilities of feed intake..

production.. reproduction and body weight for the Ayrshire and Holstein breeds. Theo.. they

compared selection index coefficients obtained by using the same economic values., but the
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different genetic parameters previously computed. They found lower selection index weights

and ditTerent relative weighting of the traits in Ayrshires when the same economic values as

for Holsteins were applied to the traits. Since tbey found sorne differences bet""een results in

Holstein and Ayrshire populations.. they suggested that the possible impact ofdifferences in

the genetic parameters should he investigated before concluding that the selection index

proposed could he applied to other breeds. Are the economic values ditferent for all dairy

breeds as genetic parameters seem to be? As Moore el al. (1992) did.. the only way to answer

tbis question is by computing a set ofeconomic values separately for each breed.
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3.1 Data source

The economic value for a trait is defined as the increase in profit from a unit increase

in the breeding value for the trait (Cameron.. 1997). Therefore. if one regresses the profit

produced by an animal on the genetic evaluation for each trait (in a multiple regression

model)'O the regression coefficients will represent the economic values for each trait.

3.1./ Test-Day' records

First.. to compute profit.. data were obtained from the Programme d'Ana(vse des

Troupeaux Laitiers du Québec (PATLQ) and consisted of 23.340.546 test-day records of

clairy cows from the Pro\ince ofQuebec collected hetween January 1980 and October 1995.

Dairy cows were from 5 different breeds: Holstein. A)TShire.. Jersey. Canadienne and Brown

S"'iss. Since the Holstein is the most popular breed in Canada.. Holstein herds comprise~

90.1 % of the test-day records while the balance were from the other breeds. During the

period ofdata collection.. two types ofmilk recording options existed: the official option, in

which milking data at each test-day were coUected by authorized field-supervisors.. and the

owner sampler option. in which the producer was responsible for perfonning milk recording

hîmseLf. A herd could he enroUed in ooly one ofthese options al a time. Il is thought that

producers.. enroUed in the official option (loday caUed the supervised option), are usually

more interested in selling breeding stock. Official production cenificates for each lactation

completed by cows in the official option are important marketing tools (Durr, 1997). Herds

in the official option perform, on average.. better than herds in the owner sampler option.

Herds are bigger and miIk production per cow is larger (pATLQ, 1996). Producers who pay

30
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tor supervised milking tend to devote more attention to information obtained from PATLQ

and are usually recognized as managing their herds more carefully. Historical data available

contain information on aIl officially supervised henis plus owner sampler herds for which a

reasonably accurate recording status has been deterrnined. i.e. at least 900/0 sire-identified

cows and 900/0 feedstuffs identified. This means data are available only on a selected group

ofowner sampler herds.

On each test-day. usually perfonned at monthly intervals.. milk produced by cows is

individually weighed. The composition ofmilk is also deterrnined by laboratory analysis. The

value of milk is thus available periodically for each cow during her lactation by using the

pricing system employed at the moment information was coUected. Cumulative milk. fat and

protein produced.. as weU as cumulative value ofmilk for the current lactation. are computed

al each test-day by PATLQ. Feedstuffs costs are on a herd basis al each test-day. However.

the amount of feed tbat each cow needs is estimated according to her live weight.. age.. parity

and production. Individual feed costs are thus available by combining this information. Feed

costs include costs of maintenance and level of production. Therefore. extra costs coming

from increased body weight. and extra costs associated with extra production are accounted

for. Il should he noted that producers bave the choice ofusing PATLQ feed recommendations

or note Since the database does not speciJY whether the producer used it or Ilot.. feed costs

remain estimates based on what the cow needs and according to NRC recommendatioos. We

assume these estimates to he reasonable. The health data available are oot perfect: from the

PATLQ management information. data on occurrences of mastitis and other condition

affecting records on the day of test are available monthly. Ifa cow is affected by something

which could alter the milk production when tbis milk is weighed.. tbis condition is recorded.

Standardïsed estimates ofcosts oftreating these conditions recorded alIow us to obtain some

costs related to the heahh ofcows.. again on an individual basis. However. ifa cow is atrected

between two test-days and the miIk recording is IlOt affected.. nothing is recorded even ifthis

cow was treated. Breeding infonnation is aIso available. Number ofservices required for each

pregnancy is recorded. By using an estimate of costs for one service, breeding costs also

become available individuaIly for each cow. Table 3 shows the description of variables
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available to us at each test-day. Each line ofthe test-day record files represent one test-day

ofa cow and contains the 75 variables listed in table 3.
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Table 3: Description of variables compiled It elch test-dl)'

• •
V.rIa'" Belerl",.

1 PATtQ hcrd registration nUfuber

2 AlJ'icuhural caunay

3 Testing program

4
D.. herd rqistered with official
PfOI'IID

S Date the herd tested

6 Day samp. were anaIysed

7
Within herd 4% Fat corrected
milk slope ()( 1000)

• PATLQ Il.iped cow numb«

') Breed ofcow

10 Breeci rqÏllrlliOll or NI' numb«

Il
National Identification Program
(NIP) letter ofcow

12 Breeci oflire

13 Breed registration number of sire

V.rlable Dncrlptloll

14 Oreed ofdam

IS
Brecd registration number of
cow·sdam

16
National Identification Program
(NIP) letter of cow's dam

17
Cow·s registration date with
PATLQ

18 Cow's hirthdate

19 Calving date

20 Oreeding date

21 Date cow wu cIried off

22 tast test date ofcow

23 Tocal number ofbrcedings

24
l.actation numbcr and la'tation
codes

25 Code describing record statu!

Mark designating whether
26 lactation has becn considered

official or not

33

V.rlaltle Belerlp.....

27
Weight ofmilk produced by cow
on test day (kg)()( 10)

21 Amount ofconœntrate oft'ered ID
the cow on tesl-clay (kg)(x 10)
Amount of prolein supplement

29 offered to the cow on test day
(kg)(xIO)

30 Test clay sarnple fil % (x 100)

31
Test day sample prolein %
()( 100)

32 Lut reœrdcd wcipl ofcow (ka)

33
$ value ofmilk on test day ($/hl)
(x 100)
Foed cost ($), base on prke and

34 quantity ofration alven to cow on
the clay oftest (x 100)

35
Cumulative milk produced for
this lactation (kg)

36
Cumulative .... procluced for this
IlCIItion (ka)

37
Cumulative protein produced for
thisiaclation (kg) (l< 100)

31 Cumulative value (S) ofmilk
produced for dli.lactation ()( 10)
Cumulative feed costs for this

39 lactation including dry pcriod
llrecedinf! this lactation (A 10)
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Table 3 (continued): f)escription ofvariahles compiled at eac:h te8t~day

v.......
o.rIpIIOII-
Cumulative feed cost fur the dry

40 period preceding this lactation
()( 10)

Nurnber oftellS used 10 calc:ulale
41 initial ratina +initial ratina (N of

rat- 1000 + initial ratinl)

42
Numbcr of tests used to calculate
final raling

43 Final ratina

44
Interval (days) bctwecn this test
and lasl good Icsl day

45 Wei"" (ka) ofmilk produccd on
l1li aood cesl day ()( 10)

46
Sample fat % from last gond tesi
day ()( 100)

47 Simple p..in " ftum lut aood
tlllday(-IOO)

48
Flag signalling editors 10 check
record nexi month

49 Breed oflut service lire

50
Brced registration number or
A.I. code ofservice sire

51 Calvina œdn: (c:alf-aex)( 1000)
+(calf.si.x 100) +(calf.
elle- 10)+(calf.lUrVival)

v.....1tIe
Bllerlp.'"-

52
Fceding group, bascd on
production of individual cow

53 Tai day III1Iplc count

S4 Lactation type

55 Total mUk produçed in 305 days
(kl)

56
Total fal produccd in 305 days
(kg)()( 100)

57
TOIII protein produced in 305
clays (ka) (- 100)

58
Valueofmilk ($) produced in
305 days (:..10)

59
TOIII recel cosla ($) in 305 clay.
()(IO)

60 Calcium fed (g) on lest day

61 Phosphorus fcd (a) on test clay

62 Magnesium fcd (g) on test day

Type classification of

63
cow/li~dam (cow-clalifbtion
x100) +(sire-c:lassificalion )( 10)
+(Dam-c:llSsific:ation)

v.....bIe
Bllerlp'".

64
Energy (MeAL) from mcal ofTercd
( )0.100)

65
Ka ofprolein fi'om mealoffered
()(IOO)

66
Kg of dry matter from meal offered
()( 100)

67
EneraY (MeAL) tiom bue oft'ered
()( 100)

68
Kg of protein from base offered
(;0; 100)

69
Ka ofdry matter fiom bue ofl'ered
(x 100)

70
Encrgy (MeAL) from the protein
supplement otTered (;0; 100)

71
Ka ofprocein fi'om the proIein
supplement ofrered (x 100)

72
Kg ofdry malter from the prolcin
supplement offered ()( 100)

73 Indk:ator desipatina whelher c:ow
wa present for enlire lest iaterval

74
Number ofdays in the test interval or
since entering/leaving

75
AWI'IIe body weipt ofthe feedin,
JI'OUP the c:ow il in

34
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3.1.2 Genetic Evaluations

Genetic evaluations for dairy cows were obtained from the Canadian Dairy Network.

Files received contained both published and unpublished genetic evaluations of 2.276.438

Holsteincows. 113.198 Ayrshire cows. 68.018 Jersey cows.. 13..092 Brown Swiss cows and

3323 Canadienne cows. Each line in these files corresponds to the genetic evaluation ofone

cow and contains the 42 variables described in table 4.

Estimated breeding values (EBV) of9 traits are available in the cow evaluation files

obtained: EBV ofmilk in kg. EBV offat in kg. EBV ofprotein in kg. EBV of fat in %. EBV

ofprotein in 0/0. EBV ofconformation. EBV ofcapacity. EBV offeet and legs and EBV of

mammary system.

The four last traits are also called composite traits. They are based on the classifier

inputs on 21 single descriptive traits. Traits related to the same theme are grouped into one

single and more general evaluation trait. Seven composite traits. also called scorecard section..

are computed but only three 0 f them are available in cow evaluation files (mammary system

included two other composite traits: fore and rear udder). The composite trait called

confonnation represents the genetic evaluation of the fmal score computed by grouping five

of the seven composite traits already described. Table 5 shows a description of scorecard

sections and the approximate weight ofeach linear type trait in each composite trait for the

Holstein breed. This table also shows which scorecard sections are included in 6naI score and

the weight ofeach of them.

Linear type trait descriptions.. presented in table 5. are applicable to the Holstein

breed. ft should he noted that criteria to evaluate cows differ from one breed to another. We

assume traits included in evaluation of composite traits are similar, but the score and

consequently the genetic evaluations obtained for each cow are valid only "ithin breed.

Results obtained for type traits in tbis studyare thus not comparable across breeds.
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v....... Bele"'"•••ber

1
Cow identitication (breed. country.
sex. registration number)

2 Cow .....e

3 Binh date

.. Sire ideatificlllion

5 Sire shan name

6 D.. iclentificllioa

7 Maternai grandsire identification

8 MItemaI pandsire short ....e
9 Current processing centre

10 Current province œde

11 Current herd number

12 Ae:tM COW t1Ia <caIvinI in the lIIt
IWO caJeadIr yan)

13
Age at last caJving for use in genetic
evaluation

14 HcrcIs for P"*ÏII
15 Number of lactations for protein

16
N..ber ofleSt-elay records for
pIOIeÎD

17
Number of supervised test day
records for protein

18 Days in milk .Iast miJk lest

19
Number ofmilk tests past first 60
days in milk in tirst lactation

20 N..berof"'two...œy~
fàr lDiIk .... Ire lUpIIVÏIed

21
Average testing interval for milk in
the current lactation

v.rt....
Delli......_....

22 Number of sons with daughters with
test-day records

N_berof.......rs wiIh Iest-clay23 nards

24 Reliability for protein

25 EBVmiJ[q

26 Percentile rank milk

27 EBV&tka

28 Percentile rank fat

29 EBV proIeÎII ka
30 Percentile rank protein

31 EBV&tperœnt

32 EBV protein percent

33 Type score

34 Type c1ass

35 EBV cœfonnllioa

36 Percentile rank conformation

37 EBVCII*iIy

38 EBV feet and legs

39 EBV 111."'1')" SJ*m

40 LPI

41 Percentile lIIIk LPI

42 Record publication tlag
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Table 5: Description of composite traits (Holstein Canada, 1998)

Trait
Metllodel Belertp'" el Code. Code' Code'

Idea' W.....ev......... ev••••tIoI code

Siaiure Measurement Heighl at rump eXlremely short inlermediale eXlremely tall 9 20%

Reladve hellbt Lh...,œcIe Heipt Il front met eXb'emely Iow level extremely hi'" 7 1"
Sile Measurement Weight ofanimal extremely smalt inlermediatc e"tremely large 9 20%

Chntwidth Linearcode Width ofc:hest ftoor extremely narrow intermediate extremely wicle 9 29%

Bodydepth Linear code Deplh of body at rear rib extremely shallow intermediale extremely deep 7 15%

Loin strftllh Linearcode Strenath ofvertebrle extremely wak intermediate exlrcmely lironS 9 1"between blc:k and rump

Seoree.rd 2: R

Trait
MetHdof Delcrtpdoll of Code. Code' Code'

ldal Wetpt"'........ "'.1...... code

Height of pin bones
Pin setting Measuremenl relalive 10 heighl of hook cXlremely high intermediale eXlremely low 5 36%

bones

Pinwldth Meaurement
Point ofpin 10 point of extremely narrow intermediale extremely wide 9 42"pin

Loin slrenglh Linear code
Strength ofvertebrae

extremcly weak intcrmediate extremely strong 9 22%between back and rump

37
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Table 5 (continued): I)escription of composite trai.s (Hob'ein Canada, 1998)

Seoreeard 3: Feet & L

Trait M"'odef DacrIpdoII 01
Code. CodeS Code' 'da' W....... .. . .. .....

Foot angle Unearcode Angleoftoe cxtrcmcly low intenncdiate extremely sleep 7 25%

Heeldaptb Linearœcle
Depth of_1 on oubide

extremel)' shallow intennediale extremal)' deep 9 15%claw
Done quality Unear code filatness of bone extremely coarse intermediate extremely flat 9 25%

Set oflUI' lep Linearcode
Cepee ofeUl'Vlture (side

extremely strIiaht intennediate extremely eurved 5 25%view)
Rear legs • rear

Unear code
Tum ofhock when extrcmcly

inlermediale extremely siraighi 9 10%
view viewed from the rear hocked·in

Scoreeard 4: Fore udder

T.... M.... 01 Bele"""" of Code. Code 5 Code'
Ideal W....t. .. .
~

Fore attachment linear code
Attachment to abdominal

eXlremely weak intermediale extremely strong 9 45%
wall

Front_
Linearcode

Tut pllc:emcot fiom
exnmel)' outside centre extremely inside 6 20%p"a çenlre ofqUllter

Front tcat length Measurement Average length of teats extremely short intermediatc extrcmcly long 5 5%

Ucider depth M_urement From bock to fIoor of
extremely deep inacrmediale eX1remely lhallow 5 .%udcIer

Udder texture Linear code
Softness and extremely

intermediale extremely soft 9 12%
cxpendability fleshy

MecU... Meuurement Dcpth ofeleft (forclrear) extrcmcly weak inlcnncdillc eX1remely Itroll. 9 10%
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Table 5 (continued): Description of composite traits (Holstein Canada, 1998)

Scorecard 5: Rear udder

Tri"
M".odfll Dllcrlp..... fil

Code. CodeS Code'
Ideal

Weil.'- .. - .- mile

attachment
Measurement

Milk secreting tissue to
extremcly low interrncdiate extremely high 9 23%height hase of vulva

AUiclunent
M..uremen'

Width Il milk secretina eX1remely narrow intennediate exlmnely wide 9 23%wicIIh tissue

Rear teat
tinear code

Tcat placement from
cx!rcmcly outsidc intcnncdiate cxtremcly inside 6 14%placement centre of quarter

Udder cIepth Meuuremenl From bock tu ftoor of extremely deep inlermediate extremely shallow 5 12%udder

Udder texture linear code
Sotlness and extrcmcly

intennediate cXlremcly soft 9 14%cxpendability f1cshy

Median Meaurement Depth ofcieR (fore/rear) extremely weB intennediate extremely liron. 9 14%

s rd 6: M t

T.... M..... 01 Delerlpdoll 01
Code' Code' Code' .da' WelPt"....... nll••'" code

Fore udder composite trait described above NIA NIA NIA NIA 35%

R_udder composite trait clescribed &bove NIA NIA NIA NIA 45%

Udder depth Measuremenl
From hock 10 f100r of

extremely deep intermediate extremely shallow 5udder

Ucldertexture Linearcode
Softness and eX1remely

intermediate extremely 10ft 9
20%

expandability f1eshy

Median Measurement Depth ofcieR (fore/rear) extrcrncly weak interrnediate extrernely strong 9suspensory
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l'able 5 (eontinued): Ileseription of eomposite traits (iioistein Canada, 1998)

s ni 7: 1) • h

Tnlt
Met.odGl Delcriptloll 01

Code' CodeS Code'
Id.1

Weil"" ....tIR ".1••" code

Angularity Linear code Appearance of angularity
cxtrcmely

intcrmcdiatc cxtrcmely angular 9 60%non-anguhu

80nequalhy Lineareode Fiatneli ofbono extremely coarse intermediate extremely Olt 9 10%

lJdder texture Linear code
Sot\ncss and

extremely fleshy intermediate extremely son 9 15%expandability

ChntWicllh Li.... code Wkhh ofchesl t100r extremely intennediate eXlnmely wide 9 .,%
RU10W

Final Seore

seona"''''''1 PaI.t COII.rt.......
ton..11COrt

Frame 1capacity 18

Rump 10

Feet & legs 20

M....m., sYltem 40

Ilairy character 12

40
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3.2 Data editing

Table 6 shows all editing steps perfonned on the original 21 ,,038,,021 Holstein test-day

records in order to obtain the final 177"182 lifetime records used in subsequent anaIysis.

Similarly. table 7 shows editing steps performed on the original 2,,302.525 non-Holstein test

day records. During the creation oflifetime records.. observations were separated for the four

different coloured breeds. At the end ofthe editing procedure, lifetime records were obtained

for 16.075 Ayrshire lifetime records. 1.001 Jersey lifetime records.. 472 Canadienne lifetime

records and 271 Brown Swiss.

The tirst step was to create lactation records trom test-day records. The~ sorne of

them were deleted due to abnormalities. A detailed description ofhow lactation and lifetime

records were created will he given in sections 3.3 and 3.4. The aim of the present section is

only 10 display and review aU editing criteria used during the creation of final data sets.

Records from the Canadian Record of Performance (ROP) testing program were

edited out. Only a small percentage 0 f data were from this program which was discontinued

in 1990. 0nIy lactation records for which the calving date occurred between 01 January 1980

and 31 December 1995 were kept. Sïnce the profit had to he computed" cows with no

cumulative miIk value or feed costs were removed.

Lifetime records were created by grouping lactations which belonged to the same

cow. After removing cows for which the first lactation number recorded was different from

1 and cows which did not have consecutive lactation numbers. lifetime records were created

lor a total of477.470 Holsteinco~ 47.100 Ayrshire cows.. 2,,626 Jersey cows. 1,,584 Brown

Swiss cows and 889 Canadienne cows. Byexamining the identification number ofcows. sorne

cows with two ditferent Iifetime records were found. Usually.. this occurred because cows in

sorne herds were assigned to the same identification number. Cows with inappropriate

disposai code were rermved. An inappropriate disposai code occurs when an out ofherd date

was specified but no reason was recorded or when a cow disappeared from the data set

during a lactation without any explanation. For these cases, it was not known whether the

lactation was aetua1ly completed and whether the profit computed was realistic. Thus. those

records were aIso removed. A high percentage of records were deleted when genetic
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evaluations were rnerged with lifetime records. Almost half of the cows for which lifetime

records were buiIt did not have genetic evaluations for production or conformation traits. Due

to the minimum accuracy needed to compute them.. sorne cows were not eligible to receive

an evaluation.

Table 6: Number of records deleted at eacb step of editing procedure for Holstein berd

a.... .....
Ed.....c...... ..... ..-......
Initial number of lactation records --- 1.834.486

Cows wi1b cilie ofQJvina before..ofbirdl 21 1,834,451

Cows with a parity number equal to 0 8.442 1.826.016

Age li tint caIving s 18 mondls 340 1,125,676

Age at tirst calving :> 44 months 6.012 1.819.664

Calvin. intervaI s 300 days 5,625 1,114,039

Calving interval > 650 days 13.881 1.800.158

Records ftom hercIs outside Quebeç 0 1,800,151

Records trom ROP program 10.145 1.790.013

Calvin. 0Œm'S before Jm 1st 1980 17,642 1,772,371

Calving occurs after Jan 1st 1995 113.694 1.658.677

Cumulative milk val. or &al colts CCI'" ID 0 S.456 1,653,221

Creation oflifetime records:

Numbcr ofc:ows dereditina a.:.ion reconk - n2,543

Cows for which the tirst lact. recorded is different from 1 210.195 512.348

Cows which have DOt consecutive a.:.ion numbers 3,966 501,312

Records trom breeds other than Holstein 30.912 477,470

Records hm lIIftIÏStered cows 39,221 431,249

Duplicated Iifetime records 3.576 434.673

Cows witb ÏMppropl_ disposai œcIe 73)64 361)09

Cows with no EBV 171.795 189.514

Cows tiom hcrd-yar-season wIûch haw GIlly one record 12)32 177.'12
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Table 7: NumberofftCOnisdeleted at eacb step ofeditiDI procedure for DOD-Hoktein
herd

--- 8"...U ..... C... dr' tell ,........
Initial number of lactation records - 203.543

Cows wi1h cIIfc ofcaIving before ... ofhirdt 0 203,543

Cows with a paril}' number equal 100 4.347 199,196

Age • first calving s II mOIlIhs 33 199,163

Age al tirst calving "> 44 months 1.079 198.084

CaMng intervaI s 300 days 576 197,501

Calving interval > 650 days 1.677 195.831

Records ûom hmIs ouISicie Quebec 164 195,667

Records from ROP prograrn 77 195,590

CaIviDg oœurs before J.. 1st 1910 1,625 193,965

Calving occurs after Jan 1st 1995 10.397 183.568

ClDftulalive milk val. or feed œsts ..'" to 0 2.700 110,161

en.tion of lifetime records:

Number ofcows after editinI_.ion rec:ords - 78,516

Cows for which the tirst laet. recorded is ditTerent from 1 2-'.084 54.502

Cows which bave IlOt CCJD5Clâive lrdItion ...hers 497 54,005
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Table 7 (tontinued): Number of records deleted at each step of editing procedure for non...Holstein herd

Aynltln Jeney BronS.... c.........

[dlUnl erlterl.
Records RKord!l RKords RKord8 Reeords Reconb RKurdl Records
dele.ed rem.dnlnR dele.ed rem.lnlnR deleted remlininR deleted remllnlnl

Recordl fium breeda other Ihan 6,905 47,100 51,379 2,626 52,421 1,514 53,116 119the breed mentionecl

Records from unregistered cows 3,028 44,072 120 2,506 668 916 98 791

Duplicaled lif.im, ncordI 3,291 43,102 6 2500 0 916 0 791

Cows with inapproprillte disposai
7,756 36,046 606 1.81)4 199 717 178 613

code

eow. whh no BBV Il,364 17,612 123 1,071 367 350 100 512

Cows from herd-ycar-scasoJi
1,607 16,075 70 1.001 79 271 40 472

which have only one record
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3.3 Creation of lactation records

A Fonran-77 progrnm developed by Susan Joyal in the department ofAnimal Science

of McGill University was used to create lactation records trom test-day records. Test-day

records files obtained from PATLQ constituted input files to tbis program (layout presented

in table 3). Resuhs obtained from the fonran-77 program consisted of lactation records files

in which each line represented one lactation. Table 8 presents a description of the 175

variables which resulted trom the processus of creating lactation records from test-day

records read one by one. When the first test-day record ofa cow is found~ the program stans

to accumulate infonnation on this lactation. The lactation record is written out when the end

ofthe lactation is reached. To begin a lactation. the first test-day must occur before 75 days

in milk.

Cumulative milk. fat and protein produced were calculated up to the last dayof

lactation and also up to days 60. 90. 120. 150. 180. 210~ 240. 270 and 305 of the lactation

ifapp1icable. To compute ail these cumulative totals~ the average amount ofmilk (or fat and

protein) produced per day between the last test-day and the test-day actually read was

calculated and then added until one of the number of days mentioned above was reached.

Similarly. cumulative totals of grain energy. protein and dry matter and cumulative totals of

base ration energy~ protein and dry matter were computed al days 60~ 90. 120. 150~ 180~ 21 O~

240.270.305 ofthe lactation. al the Iast day ofthe lactation and at the end of the dry periode
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Tahle 8: J)es~ription nf variahles wbi~b resulled from Ibe processus of ~reation of la~tatioD records

VlrllbIt Delcrlptlol.
1 I)ATLQ hcrd registration nurnbcr

2 PATLQ uilped çOW number

3 Agricuhural counly

4 Tntlna propam

S
Date herd registercd with official
prograrn

6 Llclllion ofllci" 01' non-oftkial

7
Cow's registraiion date wilh
PATLQ

1 Breecl ofçOW

9 Cow registration or NIP number

10 NI' leUer ofc:ow
Il 8reed of sire

12 BrIId nafI1ration number of lIire

13 Dreed ofdam

14 Breed reaiIIration numb« of
COW'ldim

15 NI P Ictter ofcow's dam

16 Cow'. birthdlte

17 Calving date

Il LKtIdon numb«

VlrllbIe Dllcrtplloll.

19 Dry date ttU the cunent lactation

20 Calvinl clate for the followinl
IKtation

21
Dry datc for thc prcviolls
lactation

22 Breedina clate no 1

23 Service sire breed

24 Service lire reliltralion

25 Brccding dale no 2

26 Servke aire breed
27 Service sire registration

21 Breedin. date no 3
29 Service sire brced

30 Service lire reai1tl'llion

31 Brecding date no 4

32 Service sire breed

33 Scrvice sire regislralion

34 Brcedin. date (1IIt)
35 Service sire breed

36 Servke .ire reaistntion

V.rllbIe Onerl,...

37 Total nurnher ofhrcedings

31 Weiaht ofcow on IeIt 3 of Ildalion
(ka)

39
I)cak 4% fat corrcctcd lest day milk
()( 10)

40 Namber oftestait peak 4% fil
corrected telt clay milk

41 Numbcr oflesls 10 60 da)'s in milk

42 60 dey milk kl (K 100)

43 60 da)' fat kg (x 100)

44 60 clay prolein ka ()( 100)

45 60 day grain energy (l( f00)

46 60 clay pain procein ka ()( 100)

47 60 day grain dry matter kg (x 100)

•• 60 dey bue eneraY ()C 100)

49 60 da)' base protein kg (il, 100)

50 60 day bile" mlltel' ka ()C 100)

51 number of tests to 90 da)'s in milk

52 9Odaymilkq(M 100)

S3 90 day fat kg ()( 100)

54 90 dey prolCÎn ka ()( 100)
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l'able 8 (continued): description of variabits which resultcd from thc processus of creation of lactation records

v.......
Dllcrlpllol-

55 90 day grain energy ()( 100)

56 90 clay pain prolein ka (Je 100)

57
90 day grain dry maller kg
(li 100)

51 90 clay bue CDCrJY (Je 100)
59 90 da)' base protein kg (li 100)

60
90 clay bue dry maaer ka
(k 100)

61
Number of tests 10 120 da)'s in
milk

62 120 clay mllk kl (Je 100)

63 120 day fal kg (x 100)

64 120 day proletn ka (M 100)
65 120 day grain energy ()( 100)

66 120 day pain protein ka (M 100)
67 120 day grain dry malter (:JI 100)

'1 120 day bue entfJY ()( 100)
69 120 day base protein kg (x 100)

70 120 day bue dry mlllel'(Je 100)

71
number oftesls to 150 days in
rnilk

72 150 clay milll ka (M 100)

73 ISO da)' fal kg ()( 100)

V.riable Delcrlptloll-
74 150 day protein kg (li 100)

75 150 day pn enelJ)' ()( 100)

76 150 da)' grain prolcin kg (Il 100)

77 150 day grain dry mlUer(x 100)
78 150 da)' base energ)' (x 100)

79 .,0 day base protein kl (Je 100)

80
150 day base dry malter kg
()( 100)

Il
Number oflelll ta 110 day. in
milk

82 180 day milk kg (x 100)

13 110 day fat ka (x 100)
84 180 day protcin kg ()( 100)

15 110 day pain enet'IY (M 100)
86 180 da)' grain protcin kg ()( 100)

17 110 day grain dry matter (Je 100)
88 180 day hase energy ()( 100)

19 110 clay bue prolein kl ()( 100)

90
180 da)' base dry maller kg
(x 100)

91
number oftelli ta 210 daya in
mUk

92 210 da)' milk kg (:JI 100)

v........
Delcrlp.....

93 210 day fal kg (x 100)

94 210 day prolein kl (x 100)

95 210 day grain energy (x 100)

96 210 day pain protein ka (x 100)
97 210 da)' grain dry malter ()( 100)

9. 210 da)' bueenel'l)' ()( 100)

99 210 day base prolein kg ()( 100)

100 210day bue dry mlUer(x 100)

101
numher oflesls 10 240 days in
milk

102 240 da)' milk ka ()( 100)
103 240 day fal kg ()( 100)

104 240 clay prolein ka ()( 100)

105 240 day grain energy ()( 100)

106 240 day pain prolein ka (x 100)
107 240 day grain dry malter (1< 100)

lOI 240 day bue CIICI'IY (x 100)

109 240 day base prolein kg ()( 100)

110 240 day bue dry mllter (x 100)

III
number oftests to 270 days in
milk
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Table 8 (t:ontinued): description of "arilb~swhich ftsulted from the processus of t:reation of lat:tation ret:ords

v.rII'" Delcrlpdoa.

112 270 day milk kg ()( 100)

IIJ 270 day fil ka (x 100)

114 270 da)' protcin kg ()( 100)

115 270 clay pain eneI'IY ()( 100)

116 270 day grain protein kg ()( 100)

117 270 cIa)' pain dry mllter ka
(x 100)

118 270 day base energy ()( 100)

119 270 day bue prvIIin ka (x 100)

120
270 da)' base dry matter kg (x

100)

121
number oftnblG J05 claY' in
mllk

122 JOS day milk kg ()( 100)

123 305 day" ka (x 100)

124 305 day protein kg ()( 100)

125 305 day pain eneraY (x 100)

v.....bIe
DelcrlpllOII-

126 30S day grain protcin kg ('" 100)

127
305 day JI'Iin dry matter ka
()( 100)

128 305 da)' base energy (J( 100)

129 305 day bue protein ka (x 100)

130
305 day base dry matter kg
(x 100)

131 305 day milk value (x 10)

132 305 day tced cost ()( 10)

IJJ çumulative milk ka ()( 100)

134 cumulative fat kg ()( 100)

ilS cumulative protein ka (x 100)

136 cumulative mitk value S ()( 10)

137 çumulative fled œil (x 10)

138
cumulative feed S for dry period
ofthis lactation (x 10)

139
Tocal lIctation pain enersY (x
100)

v........
Onerlp'"-

140
Total lactation grain protein kg
(J( 100)

141
TOIIIllCWion pain ciry matter
k.()( 100)

142
Total lactation base energy (x

100)

143
TOIaIIICtItion bile protein kl (x
1(0)

144
Total lactation base dry matter kg
(J< 1(0)

145 dry period pain enetlY ()( 100)

146 dry period grain protein (x 100)

147 ciry period anin dry mlllel' ka
(x 100)

148 dry period base energy (x 100)

149 dry period bile prolein kl
(x 100)

150
dry period base dry matter kg
(x 100)

151
305 day or lOIaI protein
supplement eneIJY (x 100)

152
305 day or total protein
supplement protein kg ()( 100)

153
305 clay or toCII prolein
IUDDlemen! ciry m...... (x 100)
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Table" (eontinued): deseription of variables wbieb resulted from tbe processus of ereation of lactation records

v.......
Delcrl'...........

154
(no of tests in initial rating JI

100) + initial raling

.55 no oftellS in ftnal ratina

156 final rating

157 out ofherd date

158 disposai code

159 breed of.Ire (calr.)

160
Regislralion nurnbcr ofsire
(calfs)

(Calfsex)( 1000) +(Iille )( 100)
161 +(caivIna-)( 10) +(calf

aurvlval)

Variable
DIIcrlplIoII

• ••ber

162
(Cow classification A 100) i

(Sire c1ass. x 10) + (dam c1ass.)

163
arithmelic mean of log somalie
"II oounl ()( 100)

164
arithmetic mean ofsomatic cell
counl (1< 100)

165 number oflelt day reconb 1
lIctation records

166 number oflcsts with ccII counl

167 dim )C 100 + Iactode, 1.1 evenl

168 dim JI 100 1 laccode, 2nd evcnl

169 dim )C 100 + IKCOde, 3rd event

Variable Delrrl,....
•••ber

170 dirn x 100 1 laccode, 41h event

171 dim )( 100 + lacœde, 5th cvenl

172 dim x 100 f laccode. 61h evenl

173 Lut aood tell .. claie

174 last good test· milk weight x 10

175 luI sood ICII .. fat% (x 100)

176 Last good test - prolei" % )( 100

49
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3.4 Creation of lifetime records

Lifetime records were created by grouping into one line~ called a record~ information

on each cow. During tbis process~ the different measures of profitability used in this study

were computed. These profitability measures were:

1. Lactation profit: Milk value minus feed.. health and breeding costs for

each lactation ofa cow.

2. Lifetime profit: Summation ofthe lactation profits for aU the lactations

that a cow had until she was culled.

3. Protit until the end of the 5th lactation: Summation of the lactation

profits up until the 5th lactatio~ or less if the cow was culled prior to

her 5th lactation.

4. Profit per day of herdlife: Lifetime profit divided by the length of

productive live (age at culling - age at tirst calving).

5. Lifetime profit adjusted for the opportunity cost (OC) ofpostponed

replacement: OC of postponed replacement corresponded to the

average net revenue per day ofan average replacement heifer.

3. -1.1 How (0 compare dol/or vailles over lime

To take inlo account that the value of one dollar bas changed since 1980.. aU prices

and returns were converted into constant 1995 doUars. The methodology used was the one

descnbed by Statistics Canada (1996a). Each mon~ Statistics Canada computes and

publishes the Consumer Price Indexes (CPI). The CPI is defined as an indicator of the

changes in consumer priees experienced by Canadians. Il is obtained by comparing~ over time~

the cost ofa fixed basket ofcommodities purchased by Canadian consumers in a parlicular
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year (Statistics Canada.. 19900). The AIl-item index expresses the average price variations for

everything in the CPI basket. However. Statistics Canada publishes a number ofmeasures of

priee change tor ditferent target group products. In tbis study, the Farm Input Price Indexes

and the Fann Product Price Indexes were used. They measure respectively price changes of

a basket of goods and services purchased by Canadian farmers for use in agricultural

production and the change through time in the prices received for agricultural commodities

at the first transaction point. These CPIs are avaiJable lor Canada and aIso separately for each

ofthe ten provinces.

The CPI time base. which is the period in which the index is given a value of 100.. was

1986 (Statistics Canada. 1996a). This means. if the CPI AlI-items for Canada for 1995 was

132.1 (1986=100). consumer prices would he 32.1% higher in 1995 than in 1986.

CPI can he used to evaluate changes in the purchasing power of the Canadian dollar.

Costs and retums available in the PATLQ data base are expressed in current values. Profit

measures computed based on these costs and returns cannot be compared directly to one

another without anyadjustment because a dollar in 1980. in 1985 and in 1995 (to mention

sorne ofthem) was not wonh the sarne amount. To compare costs and returns over time.. we

must convert the current doUar values to constant doUar values (Statistics Canada.. 1996a).

1995 was the year chosen to compare the profitability measures computed in tms study.

Tables 9 and 10 shows priee indexes used to convert respectively priee of inputs (feed and

health eosts) and value ofmilk produced by cows.

Table 9: Total rarm input priee indes, 1986=100, Canada (Statistia Canada, 1999a)

Vea, 1_ .•, lta ,ta ... .tIS
l_ I., l_ I,.,

Indes 81.2 92.2 95.2 95.9 98.3 98.3 100.0 99.9 103.8 108.4

Vear .". .". 1992 ."3 1'" ltH 1'" .117 .-
Indel 110.1 108.6 1082 IlJ.5 117.3 121.7 127.3 129.8 128.9
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Table 10: Farm produet priee index for dairy produet, 1986=100, Canada
(Statistics Canada, 1996b)

Var .- ,., '912 ItU '914
l_ ,- ,,.,

Inde. 82... 85.4 91.3 94.9 95.7 97.8 100.0 101.6

Yar .- 1,., 1'" .", 1M2 '''3 '994 ,tH

Index 105.3 108.3 110... 111.4 113.2 117.1 121.5 122.6

Suppose a cow.. who calved in 1982. had a milk value recorded for tbis lactation equal

to 3.850$ and a second cow who calved in 1993 had a milk value equal to 4..590$. These

values are in cunent doUars. This means tbat doUar values are expressed at the value ofmilk

prevailing during the period being referred to. As mentioned above.. to be able to compare

them. these values were convened to constant 1995 dollars. The Farm Product Price Index

tor 1982 is 91.3. for 1993 is 117.1 and for 1995 is 122.6 (Table 10). Milk values expressed

in cunent 1982 or 1993 doUars are convened into constant 1995 doUars by dividing them by

the corresponding priee index.. and then multiplying the results by the price index ofthe year

1995:

Cowwhichcalvedin 1982: 3,850$)( 122.6 :: 5,170$ (constant 1995 dol/ars)
91.3

Cow which calved in 1993: 4..590$ x 122.6 = 4..805 $ (constant 1995 dol/ars)
117.1

Even if: at first sight.. the cow which calved in 1993 seemed to perform bener.. when milk

values are both expressed in constant 1995 doUars.. we cao see tbat the cow that calved in

1982 performed better in terms ofmiJk production.
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3..1.2 Breeding costs

Breeding costs were computed for each cow by multip1ying the number of services

required to become pregnant at each parity by the cost ofone service insemination. Breeding

costs were estimated tor each lactation. and then subtracted from lactation profit. Lactation

profits were subsequently added to form lifetime profits.

Breeding costs depend on whether the producer needs a technician to accomplish

insemination. In 90% of the cases~ producers do not have the equipment to perform

inseminations and a technician is required. In 1998~ the cost per insemination were equal to

30.65$ when a technician came to the farro to perform insemination and 22.795 when the

producer had his own equipment (Yvon Loranger~ CIAQ~ personal communication). Both

included the average cost of 18.00$ for the semen. thus the cost ofonly making insemination

were equal respectively to 12.65$ and 4.79$. A weighted mean was computed to take ioto

account that more producers ask for a technician to inseminate their cows. On average. the

cost ofa service insemination excluding the cost of the semen (18.005) in 1998 was 11.865

for Quebec. The cost of semen varies over time. The GREPA. which performs surveys each

year on costs and returns respectively paid and received by producers in Quebec. published

in 1997 a table where average costs of semen were given for each year between 1983 and

1996. Statistics Canada also publishes farm input price indexes specificaUy for artificial

insemination products and services. By combining these sources of information. the total cost

ofone insemination cao he found and expressed in constant 1995 doUars. Table Il shows

values used in this study.
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Table Il: Cost orone insemination (labour, equipments and semen)

C.IwtqVar F......... prIce __(S)' a.a-...r .... T.... (S)-.nI .
I~\J

1980 58.6 2.46 -1 4.05 6.51

1981 63.6 2.67 4 4.40 7.07

1982 78.7 3.30 -1 5.44 8.74

1983 88.5 3.71 6.12 9.83

1984 91.2 4.33 6.31 10.64

1985 92.1 S.30 6.41 11.71

1986 100.0 6.14 6.91 13.05

1987 107.6 6.74 7.44 14.18

1988 113.8 7.33 7.87 15.20

1989 118.8 1.16 8.21 16.37
1990 121.6 9.04 8.41 17.45

1991 12S.0 10.78 8.64 19.42

1992 127.8 12.19 8.84 21.03

1993 IS2.0 13.14 10.51 24.3S
1994 166.7 14.96 Il.53 26.49

I99S 161.5 IS.87 11.17 27.04
1 StattstlCS Canada. 199Qb
: Yvon Loranger. CIAQ. personal communication
J Estimated by using priees obtained trom the CIAQ for 1998 and farm input priee indexes
~ Extrapolated by using 1983 semen priee and farm input priee indexes for years 1980. 1981 and 1982.

3.-1.3 Health Costs

ln the data base obtained from PATLQ. the occurrence of sorne conditions whieh

atTeeted milking records are available. Average costs to treat four of these conditions:

mastitis. milk fever. ketosis and displaeed abomasum were round. Health costs were then

computed for eaeh cow individually by adding the cost of treating one of these conditions

eaeh time they oecurred during the lifetime ofthe animais.

Ruegg and 00h00 (1997) eonducted a trial in the Atlantic provinces of Canada to

determine the etfect of premilking teat disinfection. They reported an average cost to treat

mastitis equal to 119.09 SCAN. This value included drug COsls plus the value ofdiscarded

milk at market priees. Guard (1996) computed costs attributed to milk fever.. ketosis and

displaced abomasum for the United-States situation. His estimates included lost milk

productio~ veterinary charges, extra work for the owner, drugs and discarded milk.



•

•

•

55

According to Guard (1996), the costs to treal milk fever, kelosis and displaced abomasum

are equal to 334$US. 145$US and 340$US respectively. The value of milk used in the

Guard's study is underestimated compared to Canada because milk price is lower in United

States than in Canada. Costs of drug and veterinary charges are assumed similar. The

exchange rate used to convert cost computed by Guard inlo Canadian dollar is i .371 which

was the average rate ofbuying one US dollar in 1996. [n Canadian doUars, costs to treat milk

fever. ketosis and displaced abomasum cases were equal to 457.91$, 198.80$ and 466.14$

respectively. Ail these costs were finaUy converted into current dollar of the calving year of

each lactation the condition atrecting miIk recording occurs in. to he comparable to feed costs

and milk value recorded according to the value of the money al lbis lime.

3.-1.-1 S/aughler value

Each year. Agriculture and Agri-Food Canada publishes yearly average prices at

public stockyards. Table 12 shows prices published and used for tbis sludy. A salvage value

was computed when co\\'"s were culled or sold using the last weight recorded and the average

priee published by Agriculture and Agri-Food Canada for the calving year. \\'hen no weight

was recorded, an average weight specifie for each parilY and breed was used. Average

weights were found by using the MEANS Procedure ofSAS/STAT®. No salvage value was

computed for cows that died and.. since we do not have infonnation on how much money

producers received when they sold their animais, a salvage value was computed tor these

cows to compensate.
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Table 12: Yearty average pri~es on publi~ stockyards (Montreal or Ste-Hyacintbe)
(From Agriculture and Agri-Food Canada)

Yar
PrIceI ......... P"'" c.a....... per ..
11--'••'"

1980 58.09 1.28

1981 S3.7S 1.11

1982 50.45 1.11

1913 41.56 1.07

1984 50.44 1.11

1915 SO.94 1.12

1986 NIA 1.20~

1917 S7.74 loi?

1988 55.67 1.22

1919 SS.77 1.23

1990 ~/A 1.22:

1991 SS.06 1.21

1992 NIA 1.27:

1993 60.11 1.33

1994 57.42 1.27

I99S 47.56 I.OS
1 Artthmeuc average of prlces glven for cows from class DI. D2 and D3

Extrapolated by computing the arithmetic mean of priees of the previous
and the following year

3.5 Estimation of opportunity ~ost (OC) of postponed replacement

The procedure used to estimate lifetime profit adjusted for opportunity cost of

postponed replacement was similar to the one descnèed by de Haan el al. (1992) and Weigel

et a/. (1995). This adjustment was made to retlect the profit sacrificed on an average

replacement cow by keeping an old cow one extra lactation. The OC must therefore reflect

the average profit produced by a cow calving for the tirst time in the same herd and year as

the cow in question (de Haan el al.. 1992). The lifetime profit adjusted for OC ofpostponed

replacement was calcuJated as:

n
LTPOC". = LTPh• - ~ [<DIMhy .. DDRYhlj ) x OCPDh1 ] [II]

}=1
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where LTPOCtIi is the lifetime profit adjusted for OC ofpostponed replacement ofthe cow

h in the herd i. LTPlIIi is the lifetime profit ealeulated as descnbed earlier in tbis sectio14

DIMIii is the number ofproductive days during the lactation initiated during year j of the cow

h in the herd L DDRYIii is the total days dry preceding the same lactation and OCPD,Ij is the

OC per day specifie to ail lactations initiated during year j of the herd i. A difTerent OC was

used for eaeh lactation initiated by cows to take into account the genetic trend which

occurred during the length ofproductive life ofcows. The OCPD was ealculated as:

[12]

•

where rHYLTPllj and rHYDPL ,I; are respectively regressed mean for herd-year LTP and

length ofproductive live (DPL). Regressed means were used because sorne herd-year classes

contained very few cows which calved for the first time. Unregressed means for small classes

could he misleading. The regression procedure placed increasing emphasis on overall herd

average LTP and DPL for herd-year classes with few observations (de Haan et al. .. 1992).

Regressed means were calculated as follows:

where HLTP.. = mean for LTP in herd h

HYLTPIl; =mean for LTP in year j in her.d h

HDPLII = mean for DPL in herd h

RDPLItj = mean for DPL in year j in herd h

n..; = number ofcows first

calving during year j within herd h

•
and Ô

..,
0-

e

= error variance for LTP or DPL over variance of
LTP or DPL for year within herd
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A Fortran-90 program was written to extract lifetime profit and length ofproductive Iife for

each cow in the data for which a culling code was recorded. This means lifetime profits and

Iengths ofproductive Iife used to compute OC came &om cows~ known not to have been sold

or where owner did IlOt stop taking records during one lactation. This ensured the productive

life ofcows were IlOt finished prematurely. Means and number ofcows within each herd-year

were tbund by using the ~ŒANS Procedure ofSAS/STAT@. Variances for year within herd

and error variances for the two variables were computed by using the MIXED Procedure of

SAS/STAT@. We used ô values of 14.18 for LTP and 8.15 for DPL.

3.6 Statistical model

The five different profitability measurements were computed for each cow and genetic

evaluations recorded were cOlnbined with these measurements. For each breed and each

testing program (Official and Owner-sampler). measures of profit were regressed on the

estimated breeding values for each trait. The model used was an analysis ofcovariance and

was defmed as:

Profit'J = J.l + herd-year-season, +bl • EBVmllk IJ + ~ . EBVfall) + bJ . EBVproll:U1lj +

b-J . EBVconformanon IJ + b5 • EBVcapllCJty IJ + b6 • EBVfcet & Ic:gs Ij + [15]

br . EBVmammary system 1) + elJ

where ProfitlJ is the profit for the jth cow in the fil herd-year·seaso~ EBVtrait Ij are estimated

breeding values for traits mentioned for the jth cow in the fh herd-year-season.

Herd-year-season etTects~ considered as random effects.. were included in the model

in an attempt to remove any management differences. The MIXED procedure of

SAS/STAT® was used to fit this mode!. The regression coefficients (b l to b,) are equal to the

economic values for each trait because they are the partial regressions of profit on breeding

values~ i.e. the change in profit per unit change in breeding value for each trait. Computing

regression coefficients separately for each breed and testing programs aUowed us to see

whether the regression coefficients (economic values) are similar or dissirnilar across breeds

and testing programs.
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IV. Results and discussion

4.1 Truncation efl'ect

The data set used contained information on lactations ofcows which calved between

January 1980 and December 1994. Only cows for which intonnation was available for aIl their

productive Iife (from their first calving to their culling) within this period oftime were kept.

When a specifie period oftime is selected as in Ibis project. truncation effects usually occur.

Figure 4 shows the etfect of the truncation of data on profitability measurements. The

evolution oflifetime profit and profit until the end of the fifth lactation are shown over time.

These profitability measurements dropped after 1989 because cows which calved for the tirst

time between 1990 and 1994 did not have the opponunity to complete as many lactations as

the group of cows which calved for the first time between 1980 and 1989. For example.

within the group of cows which calved for the tirst lime in 1994. the consequence of the

tnmeation ofdata \\'as only cows which were culled after one lactation were kept in the data

set. Cows which survived for more than one lactation were removed from the data set

because their culling date occurred outside the period oftime chosen. Thus, means of profits

wh.ich appear in figure 4 for the year 1994 are only means ofcows which calved for the first

time in 1994 and survived for only one lactation. Cows which survived for more than one

lactation and which were Iikely to have higher lifetime profits were removed from the data set

because information about their subsequent lactations was not found within the period

chosen. Figure 4 shows only results for the Holstein and Ayrshire breeds, but the pattern is

also repeated for the Jersey. Brown Swiss and Canadienne breeds. Resuhs for these three Iast

breeds are shown in figures Al (in appendix).
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The mean of lifetime profits for the group of cows which calved for the first time

between 1990 and 1994 in the data set are thus not representative. For tbis reaso~ ooly

lifetime profit and profit until the end of the fifth lactation ofcows which calved for the tirst

time between January 1980 and December 1989 were used in tbis analysis.

Figure 4 also shows that means oflifetime profit are similar to means ofprotit up to

the end of fifth lactation. About 85% ofcows produced for 5 lactations or less. This means

ooly 15% of cows had a lifetime profit different from their profit until the end of the fifth

lactation. Table 13 shows means of length of productive life for each breed and recording

option. Productive life is defined as the interval between the first calving of the cow and her

culling. Figure 5 shows distnbution of length ofproduction life for the Holstein and Ayrshire

breeds and Figure A2 (in appendix) shows distnbutions oflength of production life for the

Jersey.. Brown Swiss and Canadienne breeds.

Jagannatha et al. (1998) reported survival rates bigher than what were found here.

About 57% ofcows born between 1980 and 1988 survived beyond the second lactation and

about 270/0 beyond the fifth lactation. Surprisingly, the average length of productive life found

by Jagannatha et al. (1998) was lower than means computed in this study except for the

Canadienne breed. The herd life mean they calculated was equal to 832 days with a standard

deviation of585 days. KuJak et al. (1997) found an average of998 days between the tirst

calving and death or culling with a standard deviation of 647 days. AlI these estimates

(including those in table 13) are associated with large standard deviations. Thus. there is a

great variability in length ofproductive life among cows and comparing results wbich come

from ditferent studies is difficult.
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~IH'" O-'.....H...
Breed Man ManN

(da"s)
Std Dey. N

(da"s)
Sad Dey.

HoIsaein 56276 1114.' 753.9 9794 1361.1 741.4

Ayrshire 5837 1216.1 737.1 837 1507.6 733.6

Jersey 110 1091.9 715.2 23 1724.1 124.5

Brown Swiss 44 1128.7 680.5 14 1337.4 574.8

CIMdicnne 114 675.6 563.3 7 141.7 535.1
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4.2 Profitability measurements

Means.. standard deviations.. and ranges for measures ofprofitability are in tables 14.1

through 14.4. The Holstein breed had the highest means for lifetime profit~ profit until the end

on the fifth lactation as weil as profit per day ofherd life. The Canadienne breed had the

lowest lifetime profit and profit until the end of the fifth lactation, far behind the four other

breeds. In its production report (PATLQ. 1996) pubüshed separately for each breed the

annual average milk production for the province of Quehec. According to tbis report. the

Holstein breed had the highest average milk production foUowed by the Ayrshire and Brown

Swïss breeds which had similar milk productio~ and the~ by the Jersey and Canadienne

breeds which had aIso sùnilar miIk production. MiIk production is not ofcourse the only thing

which explains the profit ofCO~ but the rank ofmeans for Iifetime profit and profit until the

end of the fifth lactation are similar to the rank ofmeans for miIk production published by

PATLQ except for the Jersey breed which had profits higher than expected.

Brown Swîss cows in official herds ofand Jersey cows in owner sampler herds ofhad

the highest means for Iifetime profit adjusted for OC ofpostponed replacement. According

to the definition of profit adjusted for OC ofpostponed replacement~ this measure of profit

should theoretically he equal to zero evan Arendonk~ 1990; Kulak el al. ~ 1997a). The

deviation from zero and large variabilities reported are explained probably in pan by erroTS

associated with data recording and estimations made during the computation ofprofitability

measurements.

Surprisingly. cows in owner sampler herds hacL on average~ higher profits than cows

in official herds except in the case ofprofit per day ofherd life. PATLQ (1997) reported

official herds produced on average 15% more milk per lactation than owner sampler herds

and tilt and protein percernages were also higher. PATLQ (1991) also reported official herds

had on average longer calving interval tban owner sampler herds. Table 13 already showed

that cows in owner sampler herds had~ on average, longer herd life~ maybe due to a lower

selection pressure applied in o\\1ler sampler herd as compared to official berds or maybe due

to higher longe~ity in 0\\1lef sampler herds. Longer productive life could exp~ in part. why

these cows had higher lifetime profit tban cows in official herds.
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...... - o. N M_(5l SM ..... M...._ M...._

Holstein Official 59.309 9.015.42 6.047.12 -3.453.50 50.963.50

Owner S-pler 10,791 9,561.56 5,....2.23 612.70 35.135.50

Ayrshire Official 6.215 7.764.83 4.863.41 159.90 29.953.10

Owner S-pler 966 1,939.41 4,517.36 673.60 26.421.10

Jersey Official 203 7.207.75 5.13621 636.60 26.314.10

Owner s.nplcr 32 1.122.33 3,591.89 931.40 14.676.60

Brown Swiss Official 56 8.371.98 5.435.30 1.122.80 23.184.40

Owners.a,. 17 1.747.05 4,333.62 2,524.00 17,014.60

Canadienne Official 116 3.355.17 2.648.51 459.30 12.373.10

Owner s...pler 7 4,611.14 3.099.90 1,575.30 1.552.10

Table 14.2: Basie statistics for profit until the end of the filth laetation
(or the difl'erent breeds

Bned - L. N M_(S) SldDew. .....- ....-
Holstein Official 59.309 8.248.72 4.758.70 -3.453.50 30.338.60

OwacrSlmpler 10,791 1,611.17 4,172.55 612.70 23,457.00

Ayrshire Official 6.215 7.138.83 3.850.64 159.90 21.373.30

Owner s...pIer 966 7,977.51 3.soo.94 673.60 20,535.90

Jersey Official 203 6.588.55 4.210.80 636.60 18.333.20

Owner S-pler 32 6,737.12 2,514.26 931.40 9.972.20

Brown Swiss Official 56 7.852.15 4.419.65 1.122.80 15.723.20

o...S-pler 17 1.092.91 3,504.61 2,524.00 15,752.70

Canadienne Official 1I6 3.286.07 2.504.06 459.30 12.373.10

aw.rs-pler 7 4.611.14 3,099.90 1,575.30 1,552.10
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Table 14.3: Basic statistics (or profit adjusted ror OC or postponed replacement
ror the ditrerent breeds

..... .- ... N M_(S) ....... M.....
M___

Holstein Official 56.276 514.04 1.922.20 -10.773.80 25.329.30

Owncr s.ap. 9,794 101.54 t,147.15 -4,477.00 Il,551.50

Ayrshire Official 5.837 649.13 1.684.36 -2.733.00 Il.269.60

Owners-pler 137 973.52 1,760.65 -~I9.IO 9.274.90

Jersey Official 180 1.408.50 2.172.08 -1.872.80 9.588.00

Owner s.ap. 23 2,626.62 ~495.17 -1,136.00 ',174.70

Brown Swiss Official 44 1.559.47 2.144.64 -1.760.60 6.887.70

Owner S-pler 14 1.3 14.02 ~OO7.01 ·731.90 5.557.60

Canadienne Official 114 378.76 1.514.40 -1.352.80 6.631.10

Owner S8mpler 7 629.54 942.92 -132.50 1,122.30

Table 14.4: Basic statistics ror profit per day or productive lire (or the difl'erent breeds

..... .- .. N M•• tSl Std ..... M......
M_._

Holstein Official 56.276 7.74 2.61 -3.40 78.60

Owacr s.apler 9,794 6.14 1.16 1.10 57.10

Ayrshire Official 5.837 6.48 2.12 2.60 46.30

aw.r Slmpler 137 5.75 1.17 3.00 13.20

Jersey Official 180 6.00 1.66 1.30 18.20

aw.rS-pier 23 4.06 0.43 3.10 5.00

Brown Swiss Official 44 6.73 1.52 2.10 Il.20

o--S-pler 14 6.12 0.95 3.10 7.5

Canadienne Official 114 5.54 1.76 2.50 12.80

Owner s.apler 7 5.40 1.09 3.20 6.40
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Even ifcows in official herds bad on average shorter productive life and consequently

lower average lifetime profit, their profit per day remains greater than cows in owner sampler

herds.

Means of revenues and costs were computed separately to see if lower average

lifetime profits ofcows in official herds resulted from lower milk revenues or higher costs

than cows in owner sampler herds. Tables 15.1 to 15.5 contain means, standard deviations

for milk and salvage revenues as weU as for feed, breeding and health costs separately for

each breed and recording option. Once again, higher average productive life (table 13) could

explain why cows in owner sampler herds had higher lifetime milk revenue and feed costs than

cows in official herds.

Figures 6.1 to 6.4 and 7.1 to 7.4 show distributions oflifetime profit, profit until

the end of the fifth lactation, Iifetime profit adjusted for opportunity cost of postponed

replacement and profit per day respectively for the Holstein and Ayrshire breed. Histograms

for the Jersey, Brown Swiss and Canadienne breeds are shown in figures A2 (Appendix).

Profitability measurements did not seem to he normally distributed with more profits on the

low side.

Table 15.1: Means and standard deviations tor liretime milk revenue

0fticiaI1IIIds 0wnIr S.pler herdI
Breed

Mean ($)N Std Dev. N Mean Std Dev

Holstein 59,309 12,411.61 1.659.24 10;791 13.273.20 7,721.22

Ayrshire 6.215 10.996.90 7.121.57 966 12.685.04 6.614.52

Jency 203 9,717.22 7.096.57 32 11,191.19 5,075.13

Brown Swiss S6 Il.393.67 7.617.08 17 11.966.34 5.954.23

CIDIdienne 116 4,361.21 3.155.65 7 6,131.10 4.]27.91
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Oflicial herds Owner s.apler herds
Breed

Mean ($)N Std Dev. N Mean Std Dev

Holstein 59,309 560.75 206.26 IOy791 526.19 226.86

Ayrshire 6.215 476.44 181.78 966 434.81 219.81

Jersey 203 344.53 160.11 32 242.49 179.27

Brown Swiss 56 468.49 253.96 17 484.77 240.24

Canadienne 116 446.40 110.21 7 441.07 5797

Table 15.3: Means and standard deviations for lifetime feed ~osts

0fticiaI bercls Owner Sampler herds
Breed

Mean CS)N Std Dev. N Mean Std Dev

Holstein 59,309 3,143.09 2,601.73 10,791 4,043.97 2,285.43

Ayrshire 6.215 3.514.03 2.247.35 966 3.947.25 2.011.30

Jersey 203 2,757.64 1,933.77 32 3.1]7.51 1,315.29

Brown Swiss 56 3.290.58 2.075.04 17 3.532.46 1.615.48

Canldicnnc 116 1,362.24 1,172.0] 7 1.772.13 1,205.07

Table 15.4: Means and standard deviations for lifetime breeding ~osts

0fticiaI henIs 0w1a Samplcr hmIs
Breed

Mean CS)N Std Dev. N Mean Std Dev

Holstein 59,309 163.15 121.15 10,791 111.1] 112.10

Ayrshire 6.215 167.50 116.23 966 206.50 118.85

Jersey 203 1]3.91 92.21 ]2 171.0S 66.10

Brown Swiss 56 166.44 105.45 17 171.60 91.63

Cwwtienne 116 10.56 74.73 7 111.90 83.11

Table 15.S: Means and standard deviations for lifetime health ~osts

0fIiciaI henIs 0wDer S-pler....
Breed

Mean ($)N Std Dev. N Mean Std Dev

Holstein 59,309 21.06 '7.11 10,791 13.43 62.10

A)TShire 6.215 26.98 85.62 966 26.63 86.92

Jersey 203 32.31 104.33 32 3.49 19.75

Bro~;n Swiss 56 33.15 80.15 17 0.00 0.00

CwwIÎtIDIC 116 9.63 31.41 7 0.00 0.00
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4.3 Estimated breediDg values

Figures 8.1 to 8.7 show the frequency distributions of Holstein cows per classes of

estimated breeding values (EBV) of each trait. Figures A3 to A6 (in appendix) show the

frequency distnbutions ofAyrshire, Jersey. Brown Swiss and Canadienne cows respectively.

As expected. these distnbutions are nonnal. However. means ofthese 8 variables are not

equal to zero. The deviation from zero could he explained by the differences that there were

between the years when cows produced and the moment when genetic evaluations were

obtained for these cows. Cows produced between 1980 and 1995. but genetic evaluations

were those published in November 1999. From when the data were recorded to when genetic

evaluations were obtained. genetically superior cows were hom. The etTect of tbis was to

reduce the average ofour cows hom between 1980 to 1995 below zero.
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4.4 Economie values of traits

-1.-1. J Ana/ysis ofcovariance strategy

An analysis of covariance mode1 is a model that consists of both classification

(qualitative) variables and continuous (quantitative) variables. LitteU et al. (1996) descn"bed

analysis of covariance as a methodology to compare a series of regression models. In tbis

study. the qualitative variable was the recording option (official or owner sampler) and

quantitative variables were genetic evaluations of traits. Separately for each breec1 regression

coefficients of traits were computed for both recording options. The~ the analysis of

covariance model allowed us to determine whether regression coefficients of a given trait

were similar or ditTerent for the two recording options.

The strategy used to compute regrcssion coefficients is similar to the one descnDed

by LitteU et al. (1996). Three different models were used to detennined whether regression

coefficients ofa given trait were different from one recording option to the other and whether
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each single regression coefficient was different from zero. These models are descnDed in a

simple forro below:

.Mode/l :

Profit = Jl + herd-year-season(recording option) + bl • recording option, + bj • EBV traitj

+ bij • recording optio~ . EBV trait
j
+ e

where the effect of herd-year-season nested within recording program is random.. b i is the

regression coefficient ofthe fh recording option. b j is the regression coefficient of the jth trait

and b, is the regression coefficient of the interaction etTect between the jth trait for cows and

the ith recording option. Both main etTects - recording option and EBV of traits - were

included as weil as the interaction between these two effects. This model was used to veritY

if ditTerences found between regression coefficients of the two recording options were

statistically significant or nota In other words. this model verified if the interaction effect is

significant. and consequently. ifÎllCreases in genetic values of traits have the same effeet on

profit in both recording options.

Once established whether the same or two different regression coefficients must be

used for the two recording options. models 2 and 3 were used to determine what these

coefficients are and whether they are statisticaUy significantly different from zero.

AIodel2 :

Profit = Il + herd-year-season (recording option) + bi • recording option,

+ bij . recording option, . EBV trait
J
+ e

where the effect of herd-year-season nested within recording program is random, hl is the

regression coefficient ofthe rt' recording option and bij is the regression coefficient (economic

value) of the jth trait for cows in the rn recording option. This model contains only the

recording option as a main effeet and an interaction etfeet between the reeording option and

values ofEBV for trdÏts. The interaction etfect yielded distinct regression coefficients oftraits

for the two reeording options.
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Madel 3 :

Profit = J.1 + herd-year-season (recording option) + bi • recording optio(\

+ b . EBV trait + e
J J

where the effect of herd-year-season nested within recording program is rando~ bi is the

regression coefficient ofthe ~ recording option and bJ is the regression coefficient (economic

value) of the jth trait for cows in both recording options. No interaction effect is included in

this model. Thus. model 3 yielded one single regression coefficient ofeach trait common to

both recording options.

The herd-year-season effect was included in these three models to remove as much

as possible management differences. Due to sorne computational limitations, genetic

relationships among cows were not inc luded in models. Residuals were plotted against fitted

values and no parlicular pattern was found. 1t was thus appropriate to assume normality when

analyses were perfonned. Non-lïnear relationships between traits and profit were not studied.

ft is known that sorne linear type traits have intermediate optimal scores. Classes of the four

composite traits were plotted against profit, and relationships between the profit and each of

these conformation traits were ahnost linear. Further analysis could he made to verify whether

these relationship were statistically non-linear. Since quadratic terms are not included in

selection indexes used in Canada.. these kinds ofanalysis were not done in tbis project.

al. al. 2 Lifetime profit

Economic values were tirst caleulated by using lifetirne profit as the dependant

variable. Information on cows which calved for the tirst time between Ianuary 1980 and

December 1989 were analysed in order to avoid the etTeet of truncation ofdata. A total of

70..100 Holstein. 7,181 A}TShire, 235 Jersey. 73 Brown Swiss and 123 Canadienne lifetime

records were anaIysed. Table 16 shows how many ofthese records come from owner sampler

and 0 fficial herds.

Before August 1992, the priee for miIk received by producers in Canada depended on

the amount ofmilk and fat shipped. There was a priee for one hectoliter ofmilk containing

3.6 kg of fat. The~ a differential was added or subtracted from this basic price for each 0.1
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kg of fat over or under 3.6 (Bourbeau~ 1992). Defore August 1992., amount of protein

shipped did IlOt alter the priee ofmille Therefore~protein was not included in this first analysis

because it had no economic value before 1992.

Tables 17.1 to 17.5 show economic values ofmilk4 fat and four traits related to the

contormation of cows for each breed separately. These values are regression coefficients

obtained by analysing models 2 or 3. explained above~ with the ~XED procedure of

SAS/STAT®. For each one unit increase in the genetic value ofa given trait~ lifetime profit

will he increased by the value of the regression coefficient associaled with tbis trait. When

there was insufficient evidence to conclude slopes for owner-sampler and official henls were

unequal.. a pooled regression coefficient was computed.

nI"drd b breeda : um ro 1 etlme reeo s IY san reeo Ina options
Number of lifcûme records N..ber of.....yar·....

Brecd Owner
Official

Owner
Official

Sampler
herd

Total Sampler
herd

Total
herd herd

Holstein 10,791 59,J09 70,100 3,356 13,152 17,201

A)TShire 966 6.215 7.181 311 1.589 1.900

Jersey 32 203 235 9 52 61

Brown Swiss 17 56 73 6 20 26

CanIdicaDe 7 116 123 4 24 21

T ble 16 N he f rr. .

•

ro It as epen ant vana
Owner·S-pler herds 0 ...... Pooled

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmilk 1.92 0.12 2.42 O.OS - -
EBV fat 31.00 3.60 25.38 1.47 26.06 1.35

EBV conformaIion. 155.74 40.25 11O.u 17.11 176.16 15.75

EBV capacity -102.69 18.37 -29.29 7.42 - -
EBV,...... 77.03 19.16 101.32 1.66 91.52 7.11

EBV mamm. syst. 5.02sS 33.31 50.87 13.96 45.03 12.88
..

.... S means thlS coeffiCient ofregresslon IS nol statlsbcally dlfferent from zero (P > 0.05)

Table 17.1: Economie values ofmilk, fat and type traits for Holstein eows using liretime
p fi d d . ble

•'



ro It as epen ant vana
OwIIer-Slmplcr... Otlicial ... PooIecI

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk 2.90 0.63 3.56 0.2.- 3."7 0.23

EBV fat 36.10 17.83 34.37 6.82 34.59 6.37

EBV conformation 231.1S .7.32 311.71 32."2 300.1" 30.3S

EBV capacity ·83.99~s 79.59 -94.13 29.89 -92.91 27.97

EBV feet ad lep 4O.7()N-!l 77.73 -26.77N.S. 29051 -15.421U 27057

EBV marnm. syst. -156.16 75.40 -128.34 28.98 -134.08 27.00
..

77

.... ~ means thls coeffiCient ofregresslon IS not statlstlcally dlfferent from zero (P > 0.05)

Table 17.2: Economie values ofmil~ fat and type traits for Aynbire cows using liretime
p fi d d . ble

•

ro If as epen an vana
Owner-Slmplcr henIs Oflicial hads Pooled

Effeet Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmilk 3.71"s 2.12 4.94 1.21 4.96 1.07

EBV fat 76.19's 78.99 17.60's 26.78 15.54.... s 24.36

EBV confOl'lUlion J6.33N.5. ......7. 1S0.73K 5. 153057 167.53N.S 1"3.11

EB V capacity 90.63's 559.75 31.49~s 127.21 37.40.... 5 121.72

EBV feet_1ep -301.2()'U 335.73 ....7.74 147.75 - -
EBV mamm. syst. -328.60.... s 427.35 ·217.26'5 136.87 ·215.97.... s 130.58

Table 17.3: Economie values of milk, fat and type traits for Jersey cows using Iifetime
p fi d dt' ble

•
.... S means this coefficient of regresslon is not statistically different from zero (P > 0.05)

1 e Ime pro It as epen ant vana
Owner-Slmpler... 0fIk.... Pooled

Effeet Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmïlk 16.57N.S '1.95 2.s~ 3.65 2.01 0
3~

EBV fat -388.11'5 483.46 9.23'5 72.00 13.40sS 66.89

EBV CCJIIfonuIioD 307.61N.S. 1.261.57 123.19 355055 135.61 322.05

EBV capacity -515.76'5 1.424.52 -930.24 371.04 -860.26 335.04

EBV feet_1ep l72.t3N.S. 1.214.11 -215.1IN.S 307.11 -1S4.03N.S 251.75

EBV mamm. syst. -970.99~s 900.49 5.74'5 394.59 -1 29.241"
S. 339.40

..
'5 means thlS coeffiCient ofregressJOn 15 not stabsbcally dlfferent from zero (P > 0.05)

Table 17.4: Economie values of milk.. fat and type traits for Brown Swiss cows usinl
rfi t' fi d d . ble

•
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s epen an vana
Owner-S-pler... Of&cilllhenls Pouled

Effect Regression Regression Regression
coefficienl

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk -3.16N.S 4.53 1.94N.5. 1.33 1.52N.S 1.2.

EBV fat 211.56sS 137.33 52.75sS 42.14 67.18sS 40.11

Table 17.5: Economie values of milk and fat for Canadienne cows using lifetime profit
a d dt' ble·

•
,,~ means thlS coeffiCient of regresslon IS not stanstlcally dlfferent from zero {P > O.OS}
• ~o genetic evaJuations are available for type traits

•

•

ln the Holstein bf'ee(i a kilogram genetic increase in milk production had an economic

value of 1.92$ for an owner sampler producer and 2.41 $ for an officially supervised producer.

Fat production had a larger etfect on lifetime profits than milk production. A kilogram genetic

increase in fat production had an economic value of31.00$ and 25.38$ for an owner sampler

and officially supervised producer_ respectively. Ho",'ever_ the difference found between the

two recording options for the ecooomic value of fat was not statistically significant. A pooled

regression coefficient equal to 26.06$ per kg was computed. Increases in both milk and fat

production hé:d higher economic values in the A)TShire breed than in the Holstein breed. A

kilogram genetic increase in milk and fat production had economic values of 2.90$ and

36.10$ for owner sampler Ayrshire producers_ reSPeCtively_ and 3.56$ and 34.37$ for

officially supervised Ayrshire producers respectively. Economie values found are higher than

estimates reponed by Gibson el al. (1992). but the pattern is similar: fat production affected

more lifetime profits than milk production. Gibson et al. (1992) obtained lower economic

values because all costs and returns used to compute economic values were calculated per

year and their economic values (using the pricing system before 1992 in Canada) were equal

to 0.1483 and 3.7376$ per kg of change in water and fat. Average marginal value of

genetically increased output (returns minus costs) were computed to determine these values.

In the Jersey_ Brown Swïss and Canadienne breeds.. most of the traits obtained non

significant economic values. This is due to the Iow number ofobservations for these three

breeds. A tendency, similar to that found for the Holstein and Ayrshire breeds, could he
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observed for production traits: a k.ilogram genetic increase in fat production had higher

econornic values than the same increase in milk production. However. most ofthese economic

values were not significantly different from zero. Il is. thus. difficult to conclude sornething

precise trom these results.

Since criteria used and scores attnbuted to cows for tinear type traits vary from one

breed to another. we cannot compare directty breeds for economic values related to

conformation traits. However. sorne tendencies can he observed. In both Holstein and

Ayrshire breeds. there were highly positive economic values attached to the genetic

evaluations ofconfonnation and negative ecooomic values attached to the genetic evaluations

of capacity. A unit genetic increase in confonnation had a value of 176.16$ for Holstein

producers and 300.14$ for Ayrshire producers (pooled regression coefficients). A unit genetic

increase in capacity had a greater negative economic value for o\\ner sampler Holstein

producers than for officially supervised herds (·102.69$ vs ·29.29$). In the Ayrshire breed..

the pooled economic value attached to capacity was ·92.91 $. These results agree with what

is reponed in the literature. Several authors (i.e. De Haan et al.. 1992: Weigel et al.. 1995)

have shown that confonnation traits affect length ofproductive life and.. consequently.. lifetime

profit ofa cow. Final score ofcows tended to he positively eorrelated to length of productive

life. whiJe stature and body depth (two Linear type traits included in evaluation ofcapacity of

cows in Canada) tended to have Iow or negative genetic correlations with number ofmonths

in milk through productive life of cows (De Haan et al... 1992; Weigel et al.. 1995).

Relationship between traits and length of productive life of cows differ hetween studies

because they depend on how producers judge which cows must he culled. For example., in

Canada. producers often prefer large cows. while in countries. such as New Zealand.. where

grass plays an important role. larger cows cao he penalized. Economie values obtained in this

study show that. even if producers prefer large cows and that capacity should he a good

indicator ofability ofcows in converting food., cows with higher score for tbis composite trait

tend to have Iower Iifetime profit. Cows with a higher statW'e and weight tend to eat more and

milk value does IlOt seem to offset feed costs of larger cows.
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A unit genetic increase in genetic evaluation for feet and legs had an economic value

of98.52$ for the Holstein breed and was not significant for the Ayrshire breed. Holstein cows

tended to he heavier on average than Ayrshire cows. lncreasing qualities of feet and legs help

heavier cows to stand longer and avoid involuntary culling due to feefs problems. Holstein

cows with a higher genetic value for feet and legs seem to live longer and have higher lifetime

profits. The economie value attached to the genetic evaluation for the mammary system was

negative (-134.08$) for A}Tshire cows and positive for Holstein cows (45.03$). For the

Holstein breed.. cows with a better mammary system probably produced more milk and for

a longer time. This leads to higher lifetime profit. For the Ayrshire breed.. it is difficult to

explain why cows with a higher genetic evaluation for mammary system tended to have lower

lifetime profit. ft MaY he that increases in milk production.. resulting from better mammary

systems. were offset by increases in feed requirements to produce this milk.

-1.-1.3 Profit until the end ofthe fifth lactation

Profit until the end ofthe fifth lactation was chosen as a profitability measurement to

reflect the situation that the selection index. called Total Economie Value (TEV). attempts

to illustrate. Tables 18.1 to 18.5 show.. for each breed separately. economic values ofmilk.

fat and four traits related to the confonnation ofcows computed by using profit until the end

of the fifth lactation as the dependant variable. Since ooly a small proportion of cows

produced more than 5 lactations. results shown in table 18 are similar to thase obtained by

using lifetime profits. Numbers ofobservations which were anaIysed to obtain these economic

values are shown in table 16.

A kilogram genetic increase in milk and fat productions tended to have higher

economie values for both Holstein and Ayrshire breeds and testing programs than economic

values obtained by using lifetime profits. An increase in miIk and tàt production had respective

values of 1.71 $ and 35.57$ for owner sampler Holstein producers~ 2.05$ and 28.45$ for

officially supervised Holstein producers~ and 2.885 and 40.005 for Ayrshire producers.

Ecooomic values ofproduetion traits computed for the Jersey~ Brown Swïss and Canadienne
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breeds were still not significantly different from zero except for one trait: a unit genetic

increase in milk production for the Jersey breed obtained a value of4.06$.

" .. means thlS coeffiCient ofregression is not statistically different from zero (P > 0.05)

ft 1 een 0 1 (tatlon as epen an vana
Owner-S-plcr herds Otlicial hcrdI PooIed

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmilk 1.71 0.10 2.0S 0.04 - -
EBV fat 35.57 1.78 18.45 1.13 --- ----

EBV c:onform.aon 129.40 31.16 IS6.04 13.26 ISI.31 12.20

EBV capacity -73.93 14.11 -22.68 5.75 -- ---
EBV feet lIId legs 43.01 14.12 66.10 S.94 63.19 S.5t

EBV mamm. syst. 2.40~ s 25.78 22.34 10.82 20.03 9.98

Table 18.1: Economie values of mUk.. rat and type traits ror Hohtein (O"'S using profit
u tl th d r fifth la d dt· ble

•
ntl 1 een 0 1 ctal10n as epen ant vana

Owner-s.npier... Otlic:ial henIs PooIed
Effect Regression Regression Regression

coefficient
s.e.

coefficient
s.e.

coefficient
s.e.

EBVmilk 2.36 0.49 2.96 0.19 2.0 0.11

EBV f:et 40.07 13.80 39.86 529 40.00 4.93

EBV COIIforIuIioa 171.91 67.59 211.00 25.13 212.21 23.52

EBV capacity -71.13sS 61.63 -59.86 23.16 -61.48 21.67

EBV feet lIId lep 31.61 1llS. 60.17 -I.23N.S 22.92 _l.l6M.S. 21.36

EBV mamm. syst. -94.45~s 58.35 -102.00 12.45 -102.16 20.92

Table 18.2: Economie values of mUk.. rat and type traits for Aynhire (O",S using profit
u 1 h d r firth la d d . ble

'S means thlS coeffiCient ofregresslOn IS not statlstlcally dtfferent from zero (P:> 0.05)

•
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ntl t een 0 1 ctatlon as epen ant l'ana
OwDer-S-pler henII Ofticial __ Pooled

Etfect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk 3.57N.S 2.30 3.90 0.91 4.06 0.17

EBV fal 42.62s5 63.98 29.60sS 21.10 24.11~s 19.69

EBV COIÛonnMion 41.91KS 366.11 50.42N.S 125.09 72.11N.S. 116.16

EBV capacity 231.54~s 456.54 88.25"' s 103.64 98.65's 98.92

EBV feet .... Iep -215.06M.S. 273.57 327.05 120.17 - -
EBV mamm. sysl. -186.26'5 349.35 -126.58s5 111.42 -128.49s S 106.00

Table 18.3: Eeonomie values of mil~ fat and type traits for Jersey COw! usinl profit
u .. b d f firth la d d . ble

•

... S means this coefficient of regression is not statistically different from zero (P > 0.05)

ro It untl t een 0 1 ctatlon as epen ant l'ana
Owncr-s..pler herds OfIkWhcnIs Pooled

Etfect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk 14.43N.S 14.72 3.74JU 2.13 3.I()Ns 2.52

EBV fat -328.31"'5 375.91 _10.89s5 55.84 -7.65"'5 52.04

EBV conformadon 132.37N.S 969.36 690.45 275.02 705.10 250.41

EB V capacity -413.89"5 1.102.92 -884.24 287.34 -841.51"s 260.63

EBV feet and lep 820.1 ,NA 944.32 -79.42N.~ 237.17 -51.51N.S 195.71

EBV mamm. sySI. -755.42'5 693.21 104.12"'5 305.15 -35.90" s 263.96

Table 18.4: Eeonomic values of mil~ fat and type traits for Brown Swiss cows usinl
p fi .. b d f firtb la . d d . ble

•
.... S means this coefficient ofregression is not statistically ditferent from zero (P > 0.05)

n 0 t e 1 ctatlon as epen ant l'ana ort e ana lenne
OwIa'-S-pler... Ofticial hcrdI Pooled

Etfeet Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmi. -J.15N.S 4.30 1••lKS 1.26 1.42K~ 1.21
EBV fat 222.32s5 130.58 52.30~S. 40.06 66.981'05 38.26

Table 18.5: Economie values of milk and fat for Canadienne cows using profit until the
e d r b firth la . d d . ble fi b Cd· breed

'5 means mis coefficient ofregresslon is not stallstlcally ditferent from zero (P > 0.05)
• ~o genetic evaluations are available for type traits

•
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Compared to economic values obtained by using lifetime profit [see section 4.4.2] .. in

this study ofprofit until the end of the 5th lactation.. type traits lost some oftheir economic

worth. Tnmcating profits after the end ofthe tifth lactation reduced the opponunity for cows

which have the ability to produce for a longer time to display their superiority. Cows that

produce on average for a longer period of time probably have on average higher lifetime

profit. \\!hen profit until the end of the fifth lactation was used, aU cows were judged only on

their five tirst lactations and effects of better conformation traits on longevity were

diminished.

-/. -1. el Life/ime profit adjustedfor opportunity cost ofpostponed replacement

Lifetime profits adjusted for OC of postponed replacement of cows were also used

as the dependant variable to compute other sets 0 f economie values. Table 19 shows how

many observations were analysed while tables 20.1 through 20.5 show.. for each breed..

economic values ofmilk.. fat and conformation traits.

Once again.. a kilogram genetic increase in fat production had economic values higher

than a kilogram genetic increase in milk production. Pooled economic values attached to fat

production were equal to 21.14$ and 34.59$ in the Holstein and Ayrshire breeds..

respectively.. while economic values attached to milk production were equal to 0.885 for

owner sampler Holstein producers.. 0.975 for officially supervised Holstein producers and

1.49$ for AYrshire producers. This trend is also noticed in the Jersey.. Brown Swiss and

Canadienne breeds. However. in these breeds, aIl economic values attached to production

traits were still not significant except one: a kilogram genetic increase in milk production had

a value of2.17$ for Jersey producers.

A unit increase in conformation traits had much lower economic values in Holstein

and Ayrshire breeds than in the two previous analyses which used non-adjusted lifetime

profits and profits until the end of fifth lactation as dependant variables. For example, a unit

genetic increase in the genetic evaluation ofthe composite trait final score (conformation) had

a economic value of 176.165 for Holstein producers when non-adjusted lifetime profits were

used 151.31$ when profits untiI the end offifth lactation were used and 27.515 when lifetime
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profits adjusted for OC were used. The same trend occurred for other conformation traits in

the Holstein breed: economic values attached to capacity were less negative than in the two

previous analyses in both recording options; economic values attached to feet and legs

decreased and finally economic values attached to mammary system. which were slightly

positive in the two tirst anaIysis~ became not significantly ditTerent from zero. These results

are consistent with the etTects ofadjusting lifetime profit for OC of postponed replacement

reported in the literature. Van Arendonk ( 1991) found that adjusting lifetime profits for OC

reduced the regression coefficient computed for herd life. which is correlated with type traits.

without modifying the regression coefficient computed for milk production. De Haan el al.

(1992) a1so concluded that adjustment oflifetime profit reduces the influence oftype traits.
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frd b breed da : um ro 1 etlme reco s .Y an rec:o In2opl10D
Numbcr of lifeIiIIIe records N....ofherd-yar-sasoa

Brecd Owner
Official

Owner
Official

Sampler
herd

Total Sampler
herd

Total
herd herd

HoIsIein 9,794 S6,276 66,070 3,353 14,791 .I,ISO

Ayrshire 837 5.837 6.674 309 1.651 1.960

Jersey 23 180 203 7 41 54

Brown Swiss 14 44 58 6 19 25

C....ticnne 7 114 121 4 24 21

T ble19 N he fil;·•

ro It a IJust or o postPOD repl cemen as epeD an vana
Owacr-S-plcr herds Official ... Pooled

EtTect Regression Regression Regression
coefficient

s.e.
coefficient

s.e. coefficient
s.e.

EBV mUt 0.18 0.04 0.97 0.02 - -
EBV fat 23.04 1.19 20.86 0.47 21.14 0.44

EBV conformation 37.06 13.12 26.02 S.4I 21.51 5.05

EBV capacity -35.28 6.01 -20.72 2.39 --- ----
EBV fcet met lep 21.40 6.27 26.14 2.47 2S.56 2.30

EBV mamm. syst. -16.89sS 10.89 5.99sS 4.49 2.86sS 4.15
. ,

.... s means this coefficient ofregrcssion is nol statistically different trom lero (P:> 0.05)

Table 20.1: Eœnomk: values of milk. fat and type traits for Hohtein cows using Ufetime
p fi d· ed Il OC f ed la t d dt· ble

•
ro It a IJust or o postpon repi cement as epen ant vana

c>w.r-s-tpler .... 0fIicW herds PooIcd
Effecl Regression Regression Regression

coefficient
s.e.

coefficient
s.e.

coefficient
s.e.

EBV mUt 1.53 0.23 1.47 0.09 1.49 0.01

EBV fat 29.30 6.67 26.66 2.44 26.91 2.29

EBV confcJrmllion 36.5I NS 31.92 49.92 n.52 41.16 10.12

ESV capacity -6.75's 29.36 _1O.91 sS 10.62 _10.27s5 9.98

EBV feet and lep 9.26N.S 27.97 _1.36N.5. 10.51 O.12N.S 9.11

EBV mamm. syst. -15.66sS 28.70 _9.66'5 10.38 _10.42sS 9.74

Table 20.2: Eœnomk: values of milk. fat and type traits for Aynhire cows using lifetime
p fi d· ed fi OC f ed la d d . ble

•
"S means thlS coeffiCient ofregresslOn IS not stallstlcally dlfferent from lero (P > 0.05)



ro It a Ijust or o postpon repl cement as epen ant vana
Owner-Slmpler hads 0fIiciaI-. Pooled

EtTecl Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk 1.97N.S 1.72 2.02 0.60 2.17 0.56

EBV fat 56.95sS 45.97 15.71 sS 13.43 11.33"s 12.43

EBV œnfonnalion 73.2IKS 217.09 30.33N..S. 76.50 36.26N.S 73.79

EBV capacity 265.53 .... s 329.91 129.84 65.65 143.97 63.79

EBV feet..1ep -509.00 231.... 169.20 15.27 - -
EBV mamm. syst. -286.31 .... s 277.19 -123.24"s 69.56 -125.61"5 67.48

. .
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... ~ means lhls coefficient ofregresslon IS not statlstlcally dlfferent from zero (P > 0.05)

Table 20.3: Economie values of milk. rat and type traitsfor Jersey cows usinglifetime
p fi d· ed Il OC f ed la d d . ble

•

1 etlme pro It a IJUS or o postlM n repi cemen as epen an vana
Qwner-Slmpler herds Oflic...... Pooled

EtTecl Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV mut 9.13KS 8.23 O.6QN.s 1.50 O.4~S. 1.34

EBV fat -240.12:-;s 212.85 47. 19:-.0 S 30.48 43.29"" s 28.63

EBV conformation 341.16N.S 570.17 204.5I KS 155.24 225.MlIlll 141.31

EBV capacity _1.312.35' s 847.42 -179.25"s 178.46 -211.88" s 163.39

EBV feet lIId lep 631•• 5N.S 520.10 _1I1.97N.S 131.04 -111.13N.S. 101.99

EBV mamm. syst. 224.3·f-s 466.88 -54.31 :\s 175.97 -59.92.... s 152.69

Table 20.4: Economie values of milk, fat and type tnits for Brown Swiss COw! using
rIl . fi d . ted Il OC f ed la t d dt' ble

•
.... ~ means this coefficient of regresslon IS not statlstically different from zero (P > 0.05)

IJust or o postpon repl cement as epen antvana
aw.r-s-pIer berds 0fticiaI... PooIed

EtTect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmilk ·1.11N.S. 2.53 1.51 0.71 l.3JN.S. 0.74

EBV fat 93.60~s 78.05 21.38:-.o s 25.07 28.08sS 23.80
..

"'5 means thlS coefficient ofregresslon 15 not statlstically different trom zero (P > 0.05)
• ~o genetic evaluarions are available for type traits

Table 20.5: Economie values of .i1k and fat for Canadienne cows usinglifethne profit
ad· ed 14 OC f ed la d d . ble*

•
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ln the Ayrshire breed. the trait conformation obtained a pooled signiticant economic

value equal to 48.16$. however aIl other type traits in both recording options obtained

nonsignificant economic values. This means these other traits (capacity, feet and legs and

mammary system) did not help to explain the variability observed in lifetime profits. [n the

Jersey. Brown Swîss and Canadienne breeds. standard errors ofeconomic values attached to

type traits were. again. too high to attempt to dra\\'o any conclusions.

SS means thlS coeffiCient ofregresslon is not statlstically ditferent From zero (P > 0.05)

rday(xtOO)asdependaDtvariab~

Qwner-Sanplcr ...... Ofticialherdl PooIed
Effect Regression Regression Regression

coefficient
s.e.

coefficient
s.e.

coefficient
s.e.

EBV milk 0.06 O.OOS O.OS 0.002 O.OS 0.002

EBV fat 2.34 0.16 2.58 0.06 2.55 0.06

EBV c:onforlulion -O.I2N.S. 1.75 -1.63 0.73 ·1.51 0.67

EBV capacity _1.27sS 0.80 -0.92 0.32 -0.97 0.29

EBV fect lIId lep -O.3gN-S 0.14 0.61 0.33 0.53K~ 0.31

EBV mamm. syst. 1.34'5 1.45 0.96s5 0.60 1.01 ss 0.55

-1.-/.5 Profit per day ofherd /ife

Finally. profits Per day ofherd life were used to compute economic values. Tables

21.1 through 21.5 show. for each breed separately. economic values ofmilk. fat and four type

tmits. AH values sho\\tn in tables 21.1 to 21.5 are expressed in cents tor clarity. Numbers of

observations. which were anaIysed to obtain these economic values. are the same as those

shown in table 19.

As for the other profitability measures. a kilogram genetic increase in fat production

had a higher economic value than an increase in milk production. Economie values for milk

production were equal to O.OSt in both Holstein and Ayrshire breeds and not statistically

significant in Jersey. Brown Swîss and Canadienne breeds. Economie values anached to fat

production were equal to about 2.S0t per day for Holstein and Ayrshire producers, about

3.00t per day for Jersey and Brown Swiss producers, and about 5.21 t (not significant) for

Canadienne producers.

Table 21.1: Economie values ormil~ rat and type traits for Hoktein COlY! usinl profit
~

•

•
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er day (xIOO) as dependant variable
Owner-Slmpler henIs Ofliçial henIs Pooled

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk 0.03N.~ 0.03 0.06 0.01 O.OS 0.01

EBV fat 2.65 0.83 2.47 0.30 2.50 0.28

EBV confonnlltion -D.92N.S 3.97 _2.51N.S 1.41 _2.32N.5. 1.33

EBV capacity 3.44:'<05 3.64 0.33:'<OS 1.3 1 0.70~s 1.23

EBV feet lIId lep _I.ISN.S 3.48 O.04N.S 1.30 -o.l~s 1.21

EBV mamm. syst. 2.92~s 3.57 4.31 1.28 4.17 1.20

Table 21.2: Economie values of milk, fat and type traits for Aynhire cows using profit
p

•

"5 means this coefficient ofregresslon IS not statlstlcally dltTerent from zero (P > 0.05)

ay x as epen ant vana
Owncr-Slmplcr hcnIs Official hmIs Pooled

EfTect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk 0.01 N.S 0.13 0.02N.~ 0.05 0.02KS 0.04

EBV fat 2.20~ s 3.45 3.18 1.01 3.09 0.91

EBV conformation 4.3C)N-S 21.67 l'(l'N.S. S.77 1.20KS 5.42

EBV capacity 1.41"5 24.86 6.95~s 4.95 6.85~s 4.68

EBV feet lDd lep -D.22N.S 17.90 4.32N.S 5.67 3.7~s 5.29

EBV mamm. syst. _14.40:-05 20.91 -10.91 5.24 -11.18 4.95
..
"'~ means this coefficient ofregression is not statlstically ditTerent from zero (P > 0.05)

Table 21.3: Eoonomic values olmilk, fat and type traits for Jersey cows using profit per
d (100) d d . ble

•
ro It per ay x as epen antvana

Owner-Slmpler .... Ofticial henIs Pooled
EtTect Regression Regression Regression

coefficient
s.e.

coefficient
s.e.

coefficient
s.e.

EBV milk O.3IN.S 0.4S O.03N.S 0.06 O.03KS 0.06

EBV fat _5.10:-05 12.21 3.39 1.32 2.97 1.33

EBV confonnlllioo 26.12N.S. 22..... O.5()N.S 6.15 6.()()IU- 6.57

EBV capacity -43.19:-05 35.60 4.74:'<OS 8.14 _1.90S5 7.84

EBV _II1II lep 3.43fU 27.17 S.86N.S S.47 -o.71N.S 4.10

EBV mamm. syst. 1.17:'<OS 21.24 ·2.68:-O S 7.84 _4.82s5 7.29
, .

"'S means this coefficient ofregression is not stalistically ditTerent from zero (P > 0.05)

Table 21.4: Economie values 01 milk, lat and type traits for Brown Swiu eows using
p fi d (100) d d . ble

•
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x as epen an vana
Owner·S-plcr herds Otlicial berds Pooled

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmilk O.OINS 0.31 -G.12M.S. 0.09 ..o.loru 0.09

EBV fat -I.07~!i 9.22 5.86~S. 2.97 5.21 ~ s 2.81
..

S S means this coefficient of regression is not statlstlcally dlfferent from zero (P > 0.05)
• ~ 0 genetic evaluations are available for type traits

Table 21.5: Economie values of milk and fat for Canadienne cows using profit per day
( t00) d dt' ble

•

•

A unit increase in every confonnation trait had low or non-significant economic value.

Surprisingly. negative economic values were anached to the trait conformation in the Holstein

and A}TShire breeds (although not significant in the Ayrshire breed). This means that cows

with higher EBVs for this trait had lower values ofprofit per day. The conformation of a cow.

as already mentioned. is positively correlated to her longevity. Cows with a high EBV for the

trait confonnation seemed to have larger lifetime profit. To compute profit per day. lifetime

profits were divided by the number of days between the tirst calving and the culling date.

Cows who lived longer probably had. on average. a lower profit per day because. by the end

of their productive live. their protitability decreased. This could explain negative economic

values attached to the trait conformation in both Holstein and Ayrshire breeds.

•

-1. -1. 6 Lactation profit

Lactation profits were used to examine consequences of a change in the pricing

system. In Quebec. the pricing system was changed in August 1992. Before tbis modification.

priees received by producers for their milk depended on the amount ofmilk and fat shipped.

At the beginning of90's" tbis pricing system was revised to take into account the evolution

of consumers demande Fat received bad publicity and protein became more popular. Since

August 1992. protein and lactose have been included in the calculation ofthe milk. priee.

The deletion of lactations which began after the end of 1994 caused what is called a

tnmeation effect (see figure 4). As explained previously, average lifetime profit ofcows which

calved for the tirst time between 1990 and 1994 are biased. Sorne cows were eliminated from

the data set just because they produced and/or were culled outside the range 1980-1994.
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Moreover. these eliminated cows were probably those with higher Iifetime profits because

they had longer productive lives. Profits ofthe tirst complete lactation ofcows which calved

between August 1992 and December 1994 were thus more representative than lifetime profits

for this specifie period. To contrast sets ofeconomic values computed for tbis group ofcows.

we used profits of the first complete lactation ofcows which calved between January 1980

and December 1988. Tables 22 to 24 show results obtained in the Holste~ Ayrshire and

Jersey breeds respectively. Tables 25 and 26 show how many observations were analysed to

obtain these sets ofeconomic values.

No results are shown for the Brown Swiss and Canadienne breeds because the

numbers ofobservations available were too Iow. In the three other breeds.. similar results were

obtained. Economie values attached to the milk and fat productions decreased or remained

statistically at the same level. Between 1980 and 1988, a kilogram genetic gain in milk and

tàt production increased profits in the first lactation by 0.295 and 8.10S respectively for

owner sampler Holstein producers. by 0.395 and 9.885 for ofticially supervised Holstein

producers and by 0.47$ and 12.055 for Ayrshire producers. After August 1992. a similar gain

in miIk and fut production caused smaller increases in profits ofthe tirst lactation except for

owner sampler Holstein producers for who the economic value attached to fat production

remained statisticaUy at the same level.

Economie values anached to protein production changed drasticaUy after August

1992. A kilogram genetic increase in protein production had negative economic values

between 1980 and 1988 in both Holstein and Ayrshire breeds because no direct retum was

associated with protein production in the old pricing system. Producers had to indirectly pay

to produce this protein. even if il did not rmdifY the miIk priee. As expected, between August

1992 and December 1994. a kilogram genetic increase in protein production had a positive

economic value. This increase altered profits of the tirst lactation positively because, in the

new pricing system, protein production bas a real economic value. The pooled economie

value attached to the protein production for Holstein producers was equal to -3.705 before

1989 and to 7.505 after August 1992.
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Ime tween anuary aD eeem r
o.n.·S-pler henIs 0...... PooIed

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmilk 0.29 0.02 0.39 0.01 - -
EBV fat 8.10 0.51 9.88 0.21 .... ----

EBV protein -2.19 0.99 -3.14 0.40 ·3.70 0.37

EBV conformation 4.72NS 4.56 4.75 1.93 4.68 1.78

EBV capKity -6.39 2.11 -4.60 0.16 -4.79 0.79

EB V feet and legs -3.95'"s 2.10 -2.04 0.88 -2.27 0.82

EBV mallD. syst. 1.26N.S 3.77 2.57 1~7 2.44 1.45

Table 22.1: Economie values of mil~ fat, protein and type traits eomputed by USiDI
fint ladation profit as dependant variable for Holstein co",!, which calved for the first
f be J 1980 d D be 1988

•

'S means this coefficient of regression is not statistically different from zero (p > 0.05)

Ime tween URust an ecem r
Owner·Slmplcr herds Oflicial hcrds Pooled

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV mi. 0.09 0.02 0.13 0.01 0.12 0.01

EBV fat 8.24 0.39 8.43 0.24 8.39 0.20

EBV proIeÏD 7.06 0.15 1~7 0.53 1~0 0.45

EBV conformation 14.38 4.24 16.16 2.91 15.40 2.39

EBValpKity -1.79 1.19 -S.16 1.20 -6.69 1.01

EBV feet and legs -10.44 1.92 -12.40 1.22 -11.80 1.03

EBV maDUIl. syst. -10.57 3.43 -14.19 u. -12.97 1.19

Table 22.2: Economie values of milk., fat, proteiD and type traits computed by usiDg
fint lactation profit as dependant variable for Holstein cow!, which calved for the first
f be A 1992 d 0 be 1994•

's means thls coeffiCient ofregresslon IS not statlstlcally dlfferent from zero (P > 0.05)

•
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.me tween anuary an eeem r
OwMr-Slmpler henIs 0.... Pooled

Effec1 Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk 0.46 0.09 0.47 0.03 0.47 0.03

EBV fat 8.59 2.94 12.40 1.00 12.05 0.94

EBV protein -10.96 4.19 -7.89 1.44 -1.33 1.36

EBV conformation -1.62:" s Il.03 _2.831'.:5 3.72 -2.64'"s 3.52

EBV capaciIy loSllU 10.53 2.12lU 3.52 3.17N S. 3.34

EBV feet and legs 1.93' s 10.30 7.57 3.47 7.02 3.28

EBV DllDlm. syst. 2.2~5 10.st -S.41 KI. 3.63 -4.7SN.s. 3.43

Table 23.1: Economie values of mil~ fat, protein and type traits computed by usinl
first ladation profit as dependant variable for Ayrsbire cow~ wbicb calved for tbe fint
t" be J 1980 d 0 be 1988

,,~ means thls coeffiCient ofregresslon IS not slatls11cally different from zero (p:> 0.05)

Ime tween URust an ecem r
Owner-Slmpler hcnk Oflidal ber. PooIed

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.c.

EBVmilk -o.()9NS. 0.10 0.0'J'iS O.OS 0.04N.S. 0.04

EBV fat 9.64 2.40 7.84 1.18 8.27 1.06

EBV protein 14.93 4.14 12.41 1.95 12.13 1.76

EBV conformation 6.11 ss 12.36 27.85 6.69 23.11 5.87

EBV CIpKity 3.62K 5. 7.65 -2.WS. 4.29 _1.35N.s' 3.73

EB V feet and legs _3.97:"5 822 -11.00 4.10 -9.55 3.66

EBV ........ 1)1I. -11.12KS 1.69 -20.73 4.64 -11.64 4.01

Table 23.2: Economie values of mil~ fat, protein and type traits eomputed by using
fint lactation profit as dependant variable for Aynbire cow!, wbich calved for the fint
t" be A 1992 d 0 be 1994

•

,,~ means thlS coeffiCient ofregresslon 15 not statl5tlcally dlfferent from zero (P :> 0.05)

•
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Ime tween aDuary aD ecem r
OwDer-S-picr lIads Oflicialhenk Pooled

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBVmilk -G.61N.S 0.65 0.97 0.21 - -
EBV fat -14.03:"5 23.46 15.03 6.97 1O.48:"s 6.57

EBV proIein 55.07N.S 42.40 -15.76 Il.41 _17.96N.S 10.10

EB V conformation 10.73"5 89.09 -24.31 "5 23.95 -15.76"5 22.15

EBV c:apacity 8.79N.S 101.45 20.1I N
.
S Il.11 Il.13No5 Il.09

EB V feet and legs -38.15"5 73.07 35.88"5 24.21 19.42' s 2J.84

EBV mllllm. syst. _91.06N.S 82.51 8.04N.S 21.04 5.13N.S 20.12

Table 24.1: EcoDomic values ofmilk. fat, protein and type traits computed by usiDg
fint IactatioD profit as depeDdant variable for Jersey cow§, whicb calved for the fint
t· be J 1980 d D be 1988

... ~ means this coefficient ofregression is not statistically ditferent from zero (P > 0.05)

Ime tween Ulust an ecem r
Owncr-s.npler hads Oflicial hcnIs Pooled

Effect Regression Regression Regression
coefficient

s.e.
coefficient

s.e.
coefficient

s.e.

EBV milk -G.lQN.s 0.92 0.2SN.S 0.26 0.23N.S 0.24

EBV fat 3.3 1'5 15.J5 4.45's 4.38 4.50S5 4.12

EBV protein 12.02N.S 38.30 6.UN.S 10.24 6.96N.5. 9.74

EBV conformation 76.12"'5 74.6J _2.021'05 23.39 5.34sS 21.78

EBV CIpKÎty -27.W's 40.93 -G.96N.S 13.61 -2.76N.S 12-34
EBV feet and legs -28.96'5 49.98 0.98"5 18.00 -4.1 6' s J6.60

EBV mlllUD. S)'IL -41.1~ 77.16 Il.67N.S 21.30 6.73N.S 20.20

Table 24.2: EcoDomic values of milk. fat, protein and type traits computed by using
fint lactation profit as depeDdant variable for Jersey cows, which calved for the fint
t· be A 1992 d D he 1994

•

"'s means thlS coeffiCient ofregresslon 15 not staustlcally dlfferent from zero (P > 0.05)

•
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an reco IRR option
NIBber of...... recmIs N_berof""',.......

Breed Owner Owner
Sampler oficial herd Total Sampler Oficial herd Total

herd herd

Holstein 1.761 46.]43 55,111 2,137 11.027 13,164

Ayrshire 633 4.756 5.389 225 1.272 1.497

Jersey 17 83 100 5 22 27

Table 25: Number 01 lactation records between January 1980 and December 1988 by
breed d rd" .

•

an reco IDloptlon
NIDber oflactatioa records N..bcrofberd-~._

Breed Owner Owner
Sampler Oficial herd Total Sampler Oficial herd Total

herd herd

Holstein 14.071 35,155 49.226 3,514 1,000 10,514

Ayrshire 886 3.128 4.014 219 682 901

Jersey 37 260 297 5 53 58

Table 26: Number 01 lactation records between August 1992 and December 1994 by
breed d rd" "

•
For Ayrshire producers. the economic value attached to the same trait increased from

-8.33$ before 1989 to +12.83$ after August 1992. In the Jersey breed.. values computed were

not statistically significantly.. however the same tendency as for the two other breeds was

found.

•

SimîJar resuhs were found by Gibson el al. (1992). They derived economic values for

a variety of production circumstances and they concluded that changes in pricing of milk

caused the Iargest modifications in economic values. When the volume payment with fat

correction was used.. economic values obtained for the fat and protein productions were

respectively equal to 3.73 and -0.49$ per kg. When the multiple-eomponent pricing system,

in which priees are assigned for volume, fat.. protein and lactose in milk.. was used, economic

values obtained for fut and protein production were respectively equal to 3.08 and 3.62$ per

kg. Of course.. as the price for protein increased and price for fat decreased.. and economic

values ofprotein and fat respectively increased and decreased.
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4.4. ï Economie values used around the world

Table 27 shows. where avaiJable.. economic values and selection indexes used in six

different countries. Both vary from one country to another because payment and quota

svstems utilized are different. However. a tendencv can he noticed. In aU countries shown in
01 •

table 27. the index coefficient ofprotein production is always higher than the coefficient of

miIk and fat productions. AlI indexes presented in table 27 have a slightly negative weighting

on mille Thus. the trend observed for production traits in results found in tbis study agree

~ith selection criteria used in other countries. such as Australia.. the United Kingdom and the

United States. Sïnce August 1992.. protein bas been the most economically important

production trait in Quebec and milk bas a economic importance near zero.

Selection index formulae used in New Zealand are not directly available on the AEU

web site (AEU. 2000).. but economic values used in 2000 to compute these indexes are

available in NZ$. The economic importance ofprotein is again illustrated. [t is also interesting

to oote that economic value ofliveweight is negative. [n New ZeaIand.. grass is very important

and large cows are economically undesirable. ln United-States.. even if. in sorne pan ofthis

country.. milk production is not as much grass oriented. a negative weight on size ofanimais

is included in the selection index. Il would be interesting to compute breeding values for body

weight ofcows included in analyses presented in the study descnbed in tbis thesis to he able

to obtain ecooomic values for this trait. The trait capacity gives an idea ofhow the stature of

animais affects profit on average. However.. by using the genetic evaluation ofbody weight

directly. the question as to whether larger cows are reaIly more profitable could he answered.

This analysis was not perfonned due to sorne computational and time limitations.

Conformation traits. when included in indexes, are associated with notable coefficients.

However. as explained earlier for the different breeds. criteria used in countries to evaluate

the anima1s- confonnation differ.1t is thus difficult and. perhaps. impossible to contrast index

coefficients ofconformation traits.
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C.atry Icu_IeV.... Sllld.......

Relative economie values:

Germany RZG = 100 + 0.88 (Prod. traits - 100)
• Production traits: 56%

• Conformation traits: 20%
~ 0.36 (Conf. traits - 100)

(VIT 1nformations-
systeme Tierhaltung. • Somatie Cel! Score: 14% ~ 0.22 (Som. cell score - 100)

2000) • Reproduction (calving ease.
stillbinh. fertility. functional • O. 16 (Reproduction - 100)
herdlife): 10%

AS) = (3 )( Prolein SV) + Fil SV

• (0.03 )( Mi. SV)
Aus1nIia

NIA
Type breedin& values. worbbility

(ADHIS. 2000) breedin& values and survi\IaI breedin&
value Ire aIso compuliDa lIId used •
secondIry criteria for selcdioa

Economie values used for BW:

• Milk fat: 1.177 Nn/kg

• Protein: 3.503 ~ZS/kg

• \1ilk: -0.049 NZS/ltr Three indexes:

• Liveweight: -0.487 NZS/kg

• Longevity: 0.029 NZS/day BW measures the cxpected ability of
the eow to breed replacements
which are efficient conveners of

Economie values used for PW feed into profit.
~ew Zealand

• \1ilk fat: 1.516 NZS/kg

• Protein: 4.074 NZS/kg PW measures the ability of the eow to(AEC.2000)
• \1i1k: -0.059 NZS/ltr convert feed into profit over her

• Liveweight: -0.600 ~ZS/kg
lifetime.

Economie values used for LW LW measures the expected ability of
the cow to convert feed inta profit

• \1ilk fat: 1.967 NZS/kg in the current season.
• Protein: 4.801 NZS/kg

• Milk: -0.069 NZSlltr

• Liveweight: -0.727 NZS/kg
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Table 27 (eontinued): Economie values and selection indexes used in other eountries

C_try ~_IcV"" SIII......K

iPIN =: Production Profit Index

=: (Milk kg PTA x ·0.03)

United Kingdom .,. (Fat kg PTA x 0.50)

T (Proteln kg PTA x 3.00)

(Animal Data Centre.
~/A

2000a) iPLN =: Profitable Life Index

(Animal Data Centre. =: (Milk kg PTA x -0.03)
2000b) - (Fat kg PTA x 0.50)

+ (Protein kg PTA x 3.00)

T (Lifespan PTA x 28)

Lifetimc Nd Mait =

(0.011 x PTA...) + (2.14 x PT~

United S.-s +(4.76)( PTA,....)
Same. Index coefficicals

(USDA.2000) + (21 )( PTA,.... al + (-1 S4 x PTAses)

+ (·14 x PTA,;",J + (29 x PTA.....,)

+(15 )( PTAaJ
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v. Conclusion

In the present study. field recorded data were used to compute economic values of traits

tor dairy cattle improvement. T0 provide empirical economic values.. PATLQ records were

used to regress profitability measurements on estimated breeding values of traits obtained

from the Canadian Dairy Network. Five ditTerent profitability measurements were tirst

computed: lifetime profit.. profit until the end of the fifth lactatio~ lifetime profit adjusted for

opportunity cost ofpostponed replacement.. profit pel' day ofproductive life and tirst lactation

profit. Each of these measurements were used as the dePendent variable in a covariance

model. This yielded different sets of economic values for each breed and lesting program

(Official and owner-sampler). It has been shown lhat before 1990.. economic values attached

to milk production were small and positive. and that a kilogram genetic increase in fat

production had significantly larger economic value than the similar increase in milk

production. For most breeds and testing programs.. economic values attached to the trait

called conformation were highly positive and economic values attached to the trait called

capacity were negative. This indicates lhat an unit genetic increase in conformation affects

profitability measurements positively and a similar increase in capacity tends to decrease the

profit ofcows. Capacity ofcows is related to the stature and the size ofthe animal. Results

found in this study have shown that increasing the stature of the animal results in lower profit.

Finally. consequences ofchanges made in August 1992 to the milk pricing system were

studied by using fi.rst lactation profit of cows which calved between January 1980 and

December 1988 and between August 1992 and December 1994. The introduction of the

muhiple-component pricÏDg system had a large effect on economic values attaehed to protein

98
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production. ft has been sho\\<n that.. in the 1980's.. economic values for protein were negative

in all breeds. After August 1992.. its economic value became positive in aU breeds and testing

programs.

It is imponant to keep in mind that.. in order to build selection indexes.. economic values

are needed as weil as genetic and phenotypic parameters. Economie values are indicators of

what selection index coefficients should he.. but without any knowledge of heritabilities..

genetic and phenotypic variances and covariances of traits.. new selection indexes cannot he

huih. Il would he interesting.. in future studies.. to detennine how ditTerences between different

sets of economic values affect selection index coefficients and how much the efficiency of

selection is modified.
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