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ABSTRACT
Due to the possibilities of genomic selection and changing circumstances of production an evaluation of all steps 

in the breeding process is important. Optimisation involves the aspects of breeding goals, performance recording, ge-
netic evaluation and breeding programmes. to achieve desired genetic gains whilst taking genomic selection into ac-
count, the inclusion of all relevant traits and their appropriate weighing within the total merit index is essential. to 
enquire the needs of the farmers a survey is carried out. The survey is designed as a pure online survey. from about 8.000 
farmers across breeds, of whom the email address was available, 16% participated in the survey so far. two peaks were 
observed close to the dates, when the internet link for the survey was distributed per email. Preliminary results show 
that the individual breeding goals of fleckvieh and Brown Swiss breeders have shifted from dairy towards fitness and 
conformation traits during the last decade. High interest in novel traits like claw health, metabolism or inter- and cross-
sucking is observed as well. Selection response and monetary aspects from selection based on economic approaches will 
be compared with “desired gain” models based on the results of this survey. The survey is part of the Austrian project 
“Optigene” with the main aim to optimise the different steps in the breeding process in order to achieve the long-term 
genetic gain desired by the farmers. 

Key words: dairy cattle / breeding goals / genetic trends / survey / Austria

1 InTRoduCTIon

During the last decades, milk yield increased tre-
mendously in most dairy cattle populations worldwide. 
In Austria, on average a genetic trend of +99 kg milk per 
year could be observed in the largest cattle breed, fleck-
vieh, (dual purpose Simmental; ZuchtData, 2011) during 
the last 10 years. However, at the same time an improve-
ment of functional traits could hardly be noticed; in some 
traits even negative genetic trends were found (ZuchtDa-
ta, 2011). Low heritabilities of functional traits, their 
mostly unfavourable genetic correlations to production 
traits, as well as insufficient or complete lack of recording 
complicate breeding (e.g. fürst and fürst-Waltl, 2006; 
goddard, 2009; Kanitz et al., 2003; Philipsson and Lind-
he, 2003; Windig et al., 2005). nowadays genomic selec-

tion offers an approach for estimating breeding values for 
both, production and functional traits. However, a dete-
rioration in functional traits may still be expected (e.g. 
neuner and götz, 2011; Karras et al. 2011; egger-Danner 
et al., 2012a). In model calculations egger-Danner et al. 
(2012a) showed that the genetic gain of traits may be in-
creased by genomic selection programmes as long as a 
clear natural genetic gain is observed. In case of nega-
tive genetic trends, genomically enhanced breeding pro-
grammes can however not turn those around. genomic 
selection is thus likely to speed up the genetic progress, 
but its direction is determined by the composition of the 
total merit index (egger-Danner et al., 2012a). new traits 
regarding health or welfare and food safety aspects are 
gaining interest in many cattle populations worldwide. 
Apart from that, changing economic conditions, e.g. fur-
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ther liberalisation of agricultural markets after 2014 or 
increase of energy costs will affect dairy cattle breeding. 
new traits like energy efficiency or production efficiency 
are hence expected to gain importance.

recently, a new project (Optigene, “Optimization 
of long-term genetic progress of Austrian cattle breeds 
with emphasis on health and genomic selection”) started 
in Austria. Among the main aims of this project is the re-
vision of breeding goals for the breeds fleckvieh, Brown 
Swiss, Pinzgauer and grauvieh (tyrolean grey). Cur-
rently, the economic weights in the total merit index for 
fleckvieh are 38%, 16% and 46% for dairy, beef and fit-
ness traits respectively. for Brown Swiss the correspond-
ing weights are 48%, 5% and 47% (fürst, 2012). When 
revising Austrian dairy cattle breeding goals, two main 
options exist. first, the current economic total merit in-
dex in the joint Austrian-german genetic evaluation of 
cattle (fürst, 2012) may be extended by including new 
traits with their derived economic weights. Second, the 
desired genetic gain of different traits may be considered 
as suggested by egger-Danner et al. (2012a). In nor-
way the economic weight on mastitis in the index was 
increased from 3 to 21% to ensure the desired positive 
trend (Heringstad, 2009; geno, 2012). In order to be able 
to compare the desired gain index (yamada et al., 1975) 
with the selection by means of an economic total merit 
index (Hazel and Lush, 1943), the needs and desires of 
breeders and breeders’ organizations need to be known. 
In the year 2000, a first survey among Austrian Simmen-
tal and Brown Swiss breeders was carried out (Sölkner 
et al., 2000). At that time the distribution of their per-
sonal breeding goal for fleckvieh (Simmental) was 44% 
dairy traits, 22% for beef traits, 19% for fitness and 15% 
for conformation traits. for Brown Swiss it was 48% for 
dairy traits, 18% fitness, 17% conformation and 16% 
beef traits. 

In order to consider the breeders´ desires within the 
new frameworks affecting dairy cattle breeding, another 
survey is necessary. Hence, the design of such a new sur-
vey as well as first results are presented in the following. 

2 MATERIAL And METHodS

to observe the needs and desires of Austrian cat-
tle breeders, a questionnaire with about 30 questions was 
designed. In a first step, a list with questions of interest 
was compiled in february 2012. After consulting the 
Austrian breeding organizations final questionnaires for 
each of the four analysed breeds (fleckvieh, Brown Swiss, 
Pinzgauer and grauvieh) were prepared. The Austrian 
breeding organizations decided for a pure online survey. 
Printed questionnaires should only get used if necessary 

– for example to interview breeders in underrepresented 
regions. for building the online survey the service of 
Surveymonkey (2012) was used. The final versions of the 
survey were released on march 15, 2012.

The questionnaire for this survey covered eight 
main topics. most of the questions had a couple of sub 
items. The main topics were:

1. statistics of the farm (7 questions)
2. statistics of the respondent (3 questions)
3. individual breeding goal of the respondent (4 

questions). About 20 traits, for which a genetic 
evaluation already exists as well as 8 novel traits 
were listed. The respondents also could suggest 
further traits of interest

4. advantages and disadvantages of the current 
main breed of the farm (4 questions)

5. trust in the estimated breeding values (1 ques-
tion)

6. usage of young bulls, which only have a genomi-
cally enhanced breeding value (2 questions)

7. usage of services offered by breeding organiza-
tions (2 questions)

8. agriculture and socio-political topics (2 ques-
tions).

to keep the survey as anonymous as possible, the 
question for postal code (for the ability to refer to re-
gions) was optional. All other questions were obligatory. 
most of the questions were asked in form of closed ques-
tions, but within 6 questions farmers were enabled to 
comment freely. fairly similar questionnaires are going 
to be used for a survey in german cattle breeders as well, 
as the current total merit index is the same in the joint 
Austrian-german genetic evaluation. 

In Austria, all fleckvieh, Brown Swiss, Pinzgauer 
and grauvieh breeders may participate in our survey. All 
farmers who regularly receive the results of the milk per-
formance testing by email (about 7,700 of 21,135 farm-
ers) got an email with explanations, link and password 
for participation. All other farmers were informed by 
various media of the responsible breeding organization. 

3 RESuLTS And dISCuSSIon

So far, 1340 questionnaires were completed in the 
period march 16, 2012 to may 10, 2012 (fig. 1). The 
second peek in calendar weeks 16 and 17 was due to a 
follow-up letter per email. Apart from email invitations, 
attention to the questionnaire was called by articles in 
different subject-specific magazines, newsletters, presen-
tations at meetings and on the homepage of the federa-
tion of Austrian Cattle Breeders, ZAr. A third and last 
follow-up email is planned for end of may 2012. In total, 



Acta agriculturae Slovenica, Supplement 3 – 2012 145

PArtICIPAtOry DeveLOPment Of BreeDIng gOALS In AuStrIAn DAIry CAttLe

approximately two thirds of all breeders completing the 
questionnaire were fleckvieh breeders (table 1). fleck-
vieh is Austria’s largest breed with a share of approxi-
mately 70% of all dairy herd book cattle (ZAr, 2012). 
Th e highest proportion of questionnaires completed by 
breeders who were invited per email was observed in 
grauvieh (38.2%), the lowest (16.1%) in Brown Swiss. 
more than 50% of all breeders completing the question-
naire were in the production classes 6000–6999 and 
7000–7999 kg average annual milk yield; more than 75% 
of all breeders owned 29 or less cows refl ecting the aver-
age herd size of 16.9 herd book cows in Austria (ZAr, 
2012). Despite the optionality for postal code, about 98 
percent answered this question. 

Preliminary results (table 2) showed that the in-
dividual breeding goal of fleckvieh and Brown Swiss 
breeders shift ed from dairy and beef towards fi tness and 
conformation traits (Sölkner et al., 2000) during the last 
decade. However, apart from diff erences between breeds, 
rather large diff erences may also be observed for breed-

ers with diff erent herd sizes and milk yields. With a 
share of 42 and 34%, respectively, breeders owning larger 
herds (>50 cows) have a stronger focus on dairy traits 
compared to those having smaller herd sizes (<15 cows). 
In contrast, the individual relative weight on the fi tness 
complex is 25% in breeders of large herds but 30% in 
those of small herds. A similar tendency may be observed 
with regard to production level – the higher the least 
weight is put on fi tness traits. Th e importance of dairy 
traits increases with average annual milk production 
(31%–38%). However, breeders in the highest produc-
tion class (more than 9000 kg average milk yield per cow 
and year) have a lower individual weight on dairy traits 
than those in the class 8000–8999 kg milk (35 vs. 38%).

Being asked for the relevance of new traits in a future 
breeding goal on a scale from 1 (not important) to 6 (very 
important; table 3), the breeders attached rather high 
importance to most suggested traits. Across all breeds, 
claw health, metabolism and inter-sucking ranked fi rst 
with an average score of 4.5. Th e least important trait for 

Figure 1: Returned questionnaires in calendar weeks 11–19 (March 16 – May 10) 2012 – all breeds (N = 1340)

Breed 1
total number 
of breeders

Breeders invited to
complete questionnaire 
per email

Breeders completing questionnaire

n
in % of all 
breeders

in % of breeders 
invited per email

BS 4,180 1607 258 6.17 16.05
fv 14,576 5668 931 6.39 16.43
gr 801 233 89 11.11 38.20
PI 578 198 62 10.73 31.31
total 20,135 7706 1340 6.66 17.39

Table 1: Return rates per breed and in relation to number of breeders being invited to complete the questionnaire (cut-off  date May 10, 
2012)

1 BS = Brown Swiss, fv = fleckvieh, gr = grauvieh, PI = Pinzgauer
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breeders was suitability for automatic milking systems 
with an across breed average of 1.9. Differences between 
breeds were rather small and partly unexpected, e.g. in-
ter- and cross sucking or the insufficient sucking reflex. 
generally, the results indicate that new ways of perform-
ance testing but also genetic evaluation for novel traits 
have to be considered. It should be noted that health 
traits are routinely recorded in Austria (egger-Danner et 
al., 2012b), thus they are not included in the novel traits’ 
list.

4 ConCLuSIon

The results indicate that a survey is a valuable tool to 
assess the needs and expectations of cattle breeders. The 
comparison of the preliminary results to a similar survey 
conducted one decade ago shows major changes in the 
weighing of the trait complexes with a clear shift towards 
fitness and conformation. Additionally, the interest in in-
clusion of novel traits is high. This is comprehensible as 
genetic gain was mainly achieved for dairy traits, while 
fitness traits remained stable or deteriorated within the 
last decade. genomic selection is a tool which can en-

force genetic trends, but the direction to go is essential. 
Therefore the composition of the breeding goal is cru-
cial. In order to meet the demand and desire of breeders, 
a participatory elaboration of the breeding goal is very 
valuable. Additionally, the economic circumstances need 
to be included in the deviation of the economic weights 
within the total merit index. The re-elaboration of the 
breeding goal is part of the Austrian project “Optigene”. 
Besides, the genetic evaluation as well as the breeding 
programmes will be further developed and updated to 
achieve the desired long-term genetic gain.

5 ACKnowLEdgEMEnTS

The authors gratefully acknowledge the funding of 
the project (“Optigene “ – “Optimization of long-term 
genetic progress of Austrian cattle breeds with emphasis 
on health and genomic selection”)” by the Austrian fed-
eral ministry of Agriculture, forestry, environment and 
Water management, the federations of Austrian fleck-
vieh, Brown-Swiss, Pinzgauer, Holstein and tyrolean 
grey Cattle and the federation of Austrian Cattle Breed-
ers (ZAr). We are grateful for the good cooperation with 
the representatives of the breeding organizations. 

6 REfEREnCES

egger-Danner C., Willam A., fuerst C., Schwarzenbacher H., 
fuerst-Waltl B. 2012a. Impact of breeding strategies us-
ing genomic information on fitness and health. Journal of 
Dairy Science (in press)

egger-Danner C., fuerst-Waltl B., Obritzhauser W.,fuerst C., 
Schwarzenbacher H., grassauer B., mayerhofer m., Koeck 
A. 2012b. recording of direct health traits in Austria – 
experience report with emphasis on aspects of availabil-

Breed 1 Dairy Beef fitness Conformation

BS 37.40 10.40 30.71 21.50

fv 36.20 15.34 29.17 19.29

gr 28.11 21.61 30.36 19.92

PI 38.47 12.58 32.40 16.55
total 36.00 14.68 29.69 19.63

Table 2: Breeders’ individual breeding goals by trait complexes 
and breeds

1 BS = Brown Swiss, fv = fleckvieh, gr = grauvieh, PI = Pinzgauer

trait

Breed average

BS fv gr PI

feed and energy efficiency 4.34 4.23 4.26 4.27

Claw health 4.45 4.60 4.21 4.44

metabolism 4.60 4.54 4.24 4.27

temperament 3.80 4.25 4.10 4.10

Inter- and cross-sucking 4.16 4.56 4.28 4.48

Insufficient sucking reflex 4.00 3.46 3.61 3.08

umbilical hernia 3.29 3.10 3.52 3.58
Suitability for automatic milking systems 1.74 1.94 1.54 1.81

Table 3: Average importance of novel traits for breeders on a scale of 1 (not important) to 6 (very important)

BS = Brown Swiss, fv = fleckvieh, gr = grauvieh, PI = Pinzgauer



Acta agriculturae Slovenica, Supplement 3 – 2012 147

PArtICIPAtOry DeveLOPment Of BreeDIng gOALS In AuStrIAn DAIry CAttLe

ity for breeding purposes. Journal of Dairy Science, 95, 5:  
2765–2777

fürst C. 2012. Zuchtwertschätzung beim rind. 11. gesamt-
zuchtwert. 
http://cgi.zar.at/download/ZWS/gesamtzuchtwert.pdf (14 
may 2012)

fürst C., fürst-Waltl B. 2006. Züchterische Aspekte zu Kalbev-
erlauf, totgeburtenrate und nutzungsdauer in der milch-
viehzucht. Züchtungskunde, 78, 5: 365–383

geno. 2012. total merit Index – norwegian red. 
http://www.genoglobal.no/no/Home/norwegian-red-
Characteristics/total-merit-index. (14 may 2012)

goddard m. 2009. fitness traits in animal breeding programs. 
In: Adaptation and fitness in animal populations. van der 
Werf J., graser H.-u., frankham r., gondro C. (eds.). 
netherlands, Springer: 41–52

Hazel L.n., Lush J.L. 1943. The efficiency of three methods of 
selection. Journal of Heredity, 33: 393–399

Heringstad B. 2009. use of health data for dairy cows –experi-
ences from norway. meeting in freistadt, Austria, Decem-
ber 1, 2009. 
http://cgi.zar.at/download/newsletter/Bjorg.pdf (14 may 
2012)

Kanitz W., Becker f., Dietl g., reinsch n., Staufenbiel r. 2003. 
Beziehung zwischen milchleistung, energieversorgung 
und fruchtbarkeit unter den Bedingungen von Hochleis-
tung beim rind. Züchtungskunde, 75, 6: 489–498

Karras, K., Herold P., Hamann H., Weidele A., valle Zarate A. 
2011. genomische Selektion beim Braunvieh: Auswirkun-
gen auf Zuchtfortschritt und Züchterungsgewinn. Züch-
tungskunde, 83, 4/5: 333–349

neuner S., götz K.-u. 2011. Auswirkung der genomischen 
Selektion auf den Zuchtfortschritt in funktionalen merk-
malen. Züchtungskunde, 83: 350–360

Philipsson J., Lindhe B. 2003. experiences of including re-
production and health traits in Scandinavian dairy cattle 
breeding programmes. Livestock Production Science, 83: 
99–112

Sölkner J., Willam A., gierzinger e., egger-Danner C. 2000. 
Optimisation of Breeding Programs for the Simmental and 
Brown Swiss breeds. final report – Project 1087/97. 
https://www.dafne.at/dafne_plus_homepage/download.ph
p?t=ProjectreportAttachment&k=16 (14 may 2012)

Surveymonkey. 2012. Provider of web-based survey solutions. 
Surveymonkey Inc. 
http://www.surveymonkey.com (14 may 2012)

Windig J.J., Calus m.P.L., veerkamp r.f. 2005. Influence of 
Herd environment on Health and fertility and Their re-
lationship with milk Production. Journal of Dairy Science, 
88: 335–347

yamada y., yokouchi K., nishida A. 1975. Selection index when 
genetic gains of individual traits are of primary concern. 
Japanese Journal of genetics, 50, 1: 33–41

ZAr. 2012. Jahresbericht. Die österreichische rinderzucht 
2011. Zentrale Arbeitsgemeinschaft österreichischer 
rinderzüchter, Wien, Austria. 
http://www.zar.at/filemanager/download/23386/ (14 may 
2012)

ZuchtData. 2011. ZuchtData Jahresbericht 2011. ZuchtData 
eDv-Dienstleistungen gmbH, vienna. 
http://www.zar.at/filemanager/download/23295/ (14 may 
2012) 

View publication statsView publication stats

https://www.researchgate.net/publication/231586900

