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A survey was designed and adminis-tered by ReQuest to determine the position
of intemationally based artificial insemination (Al) organizations with respec.t to topics
inherently vital to the industry, countries included: Australia, canada, Franc€, ltaly,
Netherlands, New Zealand, United Kingdom and the United states (domestic survey).
Some of the topics covered included international competition for Holstein sires, annual
number of inquides for potential bull dams and associated response rate, weightings
ancl pararneters (cutotf values) lor genetic seloc{ion criteria on bull dams, maternal
grandams, maternal grandsires, and sires of sons, and the importance of biotechnology
to each organization's genetic program.

survey participants were asked to list the countries in which Holstein sire
purchases were made and the countries competing most directly with their organization
for Holstein sire purchases. Most organizations indicated that a high percentage ol sires
are purchased from the united states or canada The other countries that round out
the top 5 for Holstein sire purchases are the Netherlands, France and Germany. The
list changes significantly when reviewing the countries competing for sire purchases.
Although the united states is ranked highest for direct competition by many
organizations, Japan and Engrand are arso cited frequently. New zeatand, Germany,
and France round out the top six countries in this caregory.

The Al organizations were also asked to indicate the number of inquiries made
on potential bull dams each year. About 25% of the respondents reported that over
1000 inquiries are made each year. Another 2so/o repofted that between 6o0 and g0o
inquiries are made annually. The remaining so% reported 600 or fewer inquiries per
year. The estimated average response rate to all inquiries is about sg%. sixty-seven
percent of the organizations reported visiting more than soo ddry operations annually
to inspect potential bull dams. The remaining 93% reported visiting fewer than 2oo
operations annually.

The following section of the survey summary addresses one of three areas:

a. the organizations' welghilngs for genetic selection criteria,b. the organizations' parameters tor genetic selection criteria,c. the organizations' phenotyprc serection criteria (reported as actuar
performance or score),



Each organization was requested to indicate their specific selection criteria for bull

dams and maternal grandaTs in reference to the weightings and parameters used and

the minimum level of performance required. For sires of sons and maternal grand sires,

only weightings altd pararleters were necessary. Because of the differences from one

country to th€ next in terms of measuring and evaluating potential candidates for

addition to an organization's gene poot, no specific numbers are presented for each of

the thrEe areas. Indications for the degree or prevalence of specific trait emphasis are

made wher€ possible.

Most Al organizations specify weightings on pounds of milk, pounds of protein,

pounds of fat, and type. For all of the organizations, pounds of protein is weightecl at

least as heavily as any other trait with som€ weightings as high as six times the next

emphasized trait. weightings for pounds of milk range from slightly positive to slightly

negative. Unlike United Stat€s organizations, over half of the intemational Al

organizations emphasize pounds of fat. The weightings, however, tend to be only

slightfy positive. No organizations emphasize tat %, and few place any weightings on

MFP$ or economic indexes. Both proteinTo and type were either emphasized heavily

or not €mphasized at all.

As noted with u.s. Al organizations, the parameters established by intemational

Al organizations ar€ less numerous than the weightings placed on certain traits' Only

two traits appear to be important enough to wanant cutoff values by nearly all Al

organizations - protsin % and pounds of protein. Cutoft values are occasionally placed

on pounds of milk and type as well.

The importance of visually appraised traits to Al organizations is evident when

reviewing the list of actual pertormanc€ minimums for bull dams. Eighty percent of the

organizations require a minimum classification score, ranging from 75 to 88; sixty

percent also require a minimum udder score. Additional emphasized traits for bull dams

are pounds of milk and protein %. For each trait, at least 4t/o ot the Al organizations

report a minimum level of performance.

only 5006 of the Al organizations include any criteria for matemal grandarns

under the genetic weightings, genetic paraTleters, and actual performance categories.

Pounds of fat, pounds of protein, and type are the primary traits receiving weightings.

The visually appraised traits are most frequently targeted in the actual perlormance

category. Survey participants reported a minimum classification score for maternal

grandams, ranging from 83 to 88, and minimums on udder composition and feet and

legs as well.
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Similar to the pattern of emphasized traits for maternal grandams, organizations
place few specific weightings and parameters on sires of sons. pounds of milk, pounds
ot protein, and type are the dominant traits receiving specific weightings. Sixty percent
of the Al organizations emphasize pounds of protein at least as much as other traits;
some organizations place weights on protein as large as six times those for other traits.
Pounds of tat, fat %, and MFP$ generally receive little attention from surv€y participants.

unlike the pattem observed with U.s. Al organizations, parameters or cutofb for
genetic selection criteria for sires of sons are extensive and are not limit€d to a few
select traits. Although pounds of milk and pounds of protein are typically targeted by
most Al organizations, other traits such as pounds of fat, fat %, type, protein %, and
economic indexes also receive attention. Likewise, the traits receiving attention for
maternaf grandsires include pounds of protein, pounds of milk, ptotein o/o, economic
indexes, and type with the emphasis placed on pounds of protein and economic
indexes by nearly all organizations.

Biotechnological advances have had profound consequences for Al companies
and have affected the methods used for selecting firture candidates for genetic
dissemination. A section of the survey addressed the importance of several
technologies and ddry cattle traits to each participant's genetic program. The question
of importance for each topic was divided into three subsections: importance of the
topic to the organization's curr€nt genetic program, importance of the topic to the
organizdion's future genetic program, and the importance of the topic for research with
regards to genetic programs in general. A scale of 1 to s was used to determine each
organization's position with 1 indicating no importance and a 5 indicating extreme
importance.

Table I outlines the average respgnse to each topic as well as the standard enor
of response. A large standard error signifies widely scattered opinions of importance
while a smaller standard error is indicative of little reported variation in the level of
importance between Al organizations. The topics receiving the highest average scores
in terms of importance to curent genetic programs are protein and linear traits. Though
embryo transfer and milk price are ranked highly by U.s. organizations, neither is rated
as more than moderately important by international groups. The topics receiving the
lowest average scores in this category are cloning and transgenics, similar to wfrat was
reported by U.s. organizations. For importance to tuture genetic prograTs protein,
linear traits, and Holstein Association usA Tpl/crpl remain among the highest scoring
topics. Again, embryo transfer and milk price are conspicuously missing from the list
of important subjects when compared to U.S. organizations.
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The two Multiple ovulation Embryo Transfer (MoET) schemes, adult MoET and

jwenile MOET, are ranked lowest in this category by international organizations. When

reviewing the research potential for each topic, DNA marker assisted selection and

dairy manufacturing technology are ranked highly by each participating Al organization'

Transgenics, economic indexes and milk pricing also tend to be favored as areas for

further research. Classification scores, milk, and adult MOET are generally regarded as

areas in which further research is not immediately necessary. For all three subsections

(importance to current, future, and res€arch) most topics generally received lower

average scores and had larger standard errors when compared to the results ofthe U.S'

Al organization survey.

Table ll summarizes cunent and tuture use of various technologies by the survey

participants. Gunenfly, all Al organizations taking part in the survey use embryo

transfer, and another 4ff/o hrrve incorporated DNA marker assisted selection into their

genetic programs. However, only 2O/o of the Al organizations acknowledge the use of

cloning in their current operation, and not one reports the use of transgenic

biotechnology. Adult MOET is cunently used in 60% of the Al organizations, but only

2t/o reporl using a jwenile MOET scheme. Insofar as future use ol the technologies

is concemed, embryo transfer and DNA marker assisled selection show the most

promise. The use of at least one Multiple Ovulation Embryo Transfer (MOET) scheme

is favored by less than hall of the Al organizations. Though cloning was rated as a
.maybe. for ftrture use by U.s. organizations, about 600/o ol the international groups

indicate that cloning will definitely be an integral part of their genetic program.

Transgenics, a recipient of several high scores in term of research potential, is generally

regarded as a lrvait-and-see' technology. This is evident by the high Perc€ntag€ of Al

organizations rating the technology as a "maybe'for future use'

Conclusions
Theoretical work is important to drive genetic progress. The implementation of

research into field situations is the actual driving lorce of genetic progress. Techniques

that are too costly, not able to be logisfiically implemented or are difiicult to obtain public

acceptance for have less impact in actual implementation and thus genetic progress'

Stdf members and ddry producers acceptance of techniques and Procedures has a

major impaa on cunent genetic progress and will continue in the futur€'
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ceneric setecrion #"il?li:E:ff5}uon survey . rsss
Conducted by Reeuest for the Wisconsin Milk Mar'keting Board

The purpose of this confidential survey is to characterize dairy industry genetic programs and opinions
relating to the genetic s€lection for milk composition. Your answers ire importantio provide direction
for genetic solection, milk utitization and research in the dairy industry.

Please:
(1) indicate your answers to the questions by filling in th€ blank, circling, etc...
(2) add your comm€nta as you wish. Theje are important to ihe ou.L prole"t and yvill b€
summarized and remain confidential.
(3) retum completed survey by FN< (607.272.4953) to ReQuest before Decembor 10. 1999.

Sectlon A 1. LisJ the top fve (5) countries for your organization's Holstein (Black & White) sire purchases In thsbst 18 months.

Countrv P€rcent of total purchases

2' which five (5) intemational countriEs do you compete with most heavily for Holst€in oire purchasee?

Country List of countries
Australia Japan Other (list)
Canada Netherlands
France New Zealand
Germany England
Italy USA

Rank
1.
2.
3.
4.
5.

1.
2.
3.
4.
5.

1.
2.
3.
4.
5.

3' Which fwe (5) intemational Al ot ET organizations do you most heavily compete with ior Holstein sirepurchases?

Rank

Approximat€ry how many potentiar Horstein bu dams do you make inquiries on each yea|?
i,€. lett€rs, telephone calls, etc... (clrcl€ .esponse)

1. Less than 200 inquiries
2. 2O1 to 400 inquiries
3. .101 to 600 inquiries
4. 601 to 800 inquiries
5. 801 to 100O inquiries
6. More than 1000 inquires

5. What is the estimated percont ot response to these inquiries?



Sectlon B The iollowing qu€stiom r€gard the genotypic ur€ightin$ and cutofrs.and tho ph€notypic cutffi ior your

organization'; genetic proglms. Trr-e geiltypic quest6ns are for bull dams, mat€rnal grandams, sire of sons'

an? matemal g-ranOsir&. itre pnenoty-pic qu;stioire are for bull dams and mat€tnal grandams only'

It you do not have a ureighting, parametsr, or cutofi ior a trait, ptease rnart_ it with an X. lf your orgsnizafon.useg

traiF that ar€ not listed;lea;; iist them with their weighting or cutofi and make any apPropriate commentrs'

73. What are your organization's welghtlngr tor gon tlc (Breeding Valu€s) selection criteria fot bull damr?

i.e. l milk:2fat: X |hr/ : 3 Protsin : X protein% etc...

6. Approximately how many dairy operation visits does your organization annually make to insPect

potential bull dams?

1, Less than 100 visils
2. 101 to 20O visits
3. 201 to 300 visits
4. 301 to 40O visns
5. 401 to 50O visits
6. More than 500 visits

Fat96 Prot€in Protein% Economic
lndex

b. What ar€ your organization's plrlm.ter. for g.n€tlc (Breeding Valuss) selection criteria for bull d!tm?
(cuto{ts)

i.e. >70 units (kg, lbs, etc...) Protein etc...

lr,t-iitr F ffi FEi-en F?6-ten* E *-onomic lfi fide:( 6-ner 0ist)
lndex

c. what are your organization's ph€mtyPlc (actual Performanc€ ot sc€re) setection cfiarb for bull damr?

tcutomst i.e. iZ,OOO 
-rnf, 

>4OO lat, >325 proiein etc... tf physicat trait terms arc not €Ect, Provids cl93g3t

estirnate of the trait or lFt specific trans.

Mitk Fat Fat96 Protein Prolein% Frame

fieex ffiir Orq

Et & Udder ottrer 0stt
t€9s

Milk TYPe

Class
Scorc

Dairy
Char.

Body
Capacity

Comm€nts:

g.a, what are your organization's w.lghtlng. tor g.nstlc (BVs) selection ctiteria for matern l grard'mt?

Milk fide,( ffi-ttrst)

b, what ar€ your organization's parlmete]s lor genetlc (Bvs) setection criteria tor matorn l gretdamc?

Milk Fat FaP6 Protein% Economic TYPe
lndex

other (lisl)

c. what ar€ your organization's PhenotyPlc (actual perlotmance or scorq s€loction cdterb lor mat'mr!

graldamr?

Protein% Economic
lndo<

TP,;

Fat Fat% Protein Protein% Class Frame Dairy
Char.

Gt & UAE; dn-er trsq
Legs

Body
Capacity

Mitk

Comments:

Score



9'a. What are your organization's welghtlngs tor genetlc (BVs) selection criterh for slros ot sons? (weightings)

Fat Faf/" Protein Proteino/o Economic Type
lndex

Index Other (list)

b. What are your organization's Paramel€rs lor gsnetlc (BVs) sel€ction criteria for clreg ot .om? (cutolts)

Mitk

Mitk

Comments:

lndo< Other (lbt)

Jof . yh.l a.e your organization's welgtrtlnga for genetlc (Bvs) selection criteria tor rnaternal grandslnr?
(ureightings)

-m- E- @ FEi.-n FEGii'r E6i6mr !!- r"dex orner-orsr)
Index

,t: Yh3t are your organization's parameterr tor gen€tlc (BVs) selection criteria for matemsl grandslrcr?(cutofls)

Fat Faf/o Protein Protein% Economic Type
lndex

Mitk

Comments:

FaP/o Protein Protein% Economic Type
lndex

other (list)

s'ctlon c Th€ 
'ollowing 

questions deal with th€ importance ot technology and traiF in your organization,s geneticprograms' In considering responses, please consid€r broad imfiications combined togeth.r. This urould lncludeg'nelh progrlls, oconomlc!, loglctlce, lnd potentlel lenefits to aairy!.Ju""o tnrough to conrume6 otdairy products. N/A = Not Applicable

1 1' Please indicate the importance of the lotlowing areas on your organization's pBESENT genegc programs.

a) Embryo Transfer
b) Adult MOET
c) Jw€nile MOET
d) Cloning
€) ONA Marker &sisted Selection
f) Transgenics
g) Calculated Indexes
h) Unear (PhysicaD Traits
0 Cla3sfication (phenotypic) Scores
D Mitk
k) Fat
l) Protein
m) Economic Index
n) Milk Pricing

Very lmportant

ol 9airy Manufacturing Technology
p) other

2.tx
21X
21X
21X
21X
21X
21X
21X
21X
21X
2.tx
21X
2.tx
21x
21X
21X

54
54
54
54
54
54
54
54
54
54
54
54
54
54
54
54

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Comments:

2t raoert . tgt



12. Please indicate the importance of the following areas on your organization's FUTURE genetic programs.

Very lmpodant
a) Embryo Transter
b) Adult MOET
c) Juv€nile MOET
d) Cloning
e) DNA Marker Assisted Selection
0 Transgeni6
g) Calculated Indexes
h) Unear (Physical) Traits

0 Classification (Phenotypic) Scores

D Mllk
k) Fat
l) Protein
m) Economic lndex
n) Mllk Pricing
o) Oairy
p) Other

Manutacturing Technology

a) Embryo Transter
b) Adult MOET
c) Jwenlle MOET
d) Cloning
e) DM Marker Assisted Selection

0 Transgeni6
g) Calculat€d Indo(es
h) llneer (Physical) Tralts

D Chsslfication (Phenovplc) Scores

D Mirk
k) Fat
l) Protein
m) Economic Indo(
n) Milk Pricing
o) Dairy Manulacturing T€chnology
p) Othel

a) DNA Mark€r Assisted Selection
b) Transg€ni6
c) Cloning
d) Embryo Transfer
e) Adult MoET
l) Jwenile MOET
g) Other

Yes No Maybe
Yes No Maybo
Yes No Maybe
Yes No Maybe
Yes No Maybe
Ye3 No Mayb€
Yes No Maybe

c
c
5
D

c
c
c
5
5
5
5
c
0
5

4
4

4
4
4
4
4
4
4
4
4
4
4
4
4

3
3
3
3
o
3
3
3
3
3
3
3
3
3
3
3

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

X
X
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Comments:

13, Pl€as€ indicate the importance ot the tollowing areas lor RESEARCH w h regards to genetic programs.

V€ry lmPorlant
c
5

9
c
5
5
5
I
5
5
c
c
5
5
5

Comments:

14, Which te€hnologies are your organization currontly using and considering wing in the ftrtrrr?
Cunent Futut€

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Yes No
Yes No
Yes No
Yes No
Yes No
Yes No
Yes No

Comments:

15. What gen€lal comments do you wish to make about genetic s€lection lor milk comPo8ition?

Thank you for your cooperatlon. Your Partlclpltlon b IMPORTANTI



Table l: Mean values and Standard Enors lor R€lative lmportance ol Various Topics to G€nstic
Programs ot Intemational tutmcial Ins€mination Companiesi.

Topic

Embryo Transret

Adult MOET

Jwenile MOET

Cloning

DNA Marker Assisted
Selection

Transgenics

Holstein Assoc TPI/CTPI

Lin€ar Traits

Classification Scores

Mitk

Fat

Protein

Economic lndex

Milk Pricing

Oairy Manutacturing
Technology

lmporlance to lmpodanc€ to
Cunent Program Future Program

lmportanc€ to
Fulufe Res€arch

3.8 + 1.3

3.0 + 1.4

2.5 ! 1.7

't.3 -i 0.6

2.0 r 1.0

1.0 I 0.0

4.2 s t.3

4.4 t 0.6

3.2 t 1.6

2.8 g 1.8

2.8 t 1.1

5.0 t 0.0

4.0 r 1.7

3.8 {- 1.1

2.8 + 1.1

3.6 I 1.7

2.0 r 1.0

2.2 ! 1.6

2.5 c 1.0

3.2 a 1.1

2.7 ! 1,5

4.4 r 1.3

4.4 r 0.6

3.2 r 1.8

2.6 r. 1.7

2.E a 1.1

5.0 t 0.0

4.0 g 1.7

3.8 r 0.8

3.8 a 0.5

3.6 = 1.7

2.0 + 1.0

2.6 r 1.3

3.6 = 1.3

4.4 r 0.9

4.3 ! 1.O

4.O t 1.7

3.8 a 1.1

2.4 ! 2.0

2,4 + 1,3

2.2 ! 1.1

3.4 + 1.5

4.0 r 1.7

4.0 r 1.4

4.8 s 0.5

' F.spons.. wor. barad on a rcd. of I b 5 wit 1 blr,g .tg import r|r lrd 5 b€ing l|qy impo.tanf.



Trble ll: Cunent and Future Inclusion of Various T€chnologi$ by Intemational

Artificial Insomination Companies.

Cunently Using Considering Futut€ Use ol
Technoloov? Technoloov?

T€chnology

DM Marker
A$isted Selection

Transgenics

Cloning

Embryo Transter

Adult MOET

Jwenile MOET

Yes No Yes No Maybe

4ea 60% 75% ea 25%

eA 1UJPA NA eA B0flo

?o'A 80f/o 60% eA #A
1006/ ea 10006 w o%

wa 40% 4ua 40% M
W/o $0PA 20% 4g% 40%



Table Vl: Current and Futur€ lnclusion of Various T€chnologiss by U,S. &tificial
Insemination Companies.

Technology

ONA Marker
Assisted Selection

Transgenics

Cloning

Embryo Transf€r

Adult MOET

Jwenile MOET

Curently Using
Technoloov?

Yes No

7VA SVA

ea 1000/

EA lWA
1W o%

30% 7M
30o/o 70%

Considering Future Use of
Technoloov?

No Maybe

gVA VA

1004 4ea

EA l0oA

10v/" o%

wa 50%

40% 60f/"

1Oflc

50%

90/
M
VA

EA



Tablc V: Mean Values and Standard Enors tor R€lative lmportance of Various Topics to Genetic
Programs of U.S. Artificial Insemination Companies'.

Topic

Embryo Transfer

Adult MOET

Jwenile MOET

Cloning

Ol,lA Marksr Assisted
Selection

Transgenica

Holstein Assoc TPI/CTPI

Linear Trailg

Classification Scores

Mitk

Fat

Protein

Economic Index

Milk Pricing

Dairy Manulbcturing
Technology

lmportanc€ to
Cunent Program

4.7 c 0.5

3.0 c 1.1

3.0 s 1.2

1.3 r 0.5

3.6 c 1.1

1.7 s 0.6

2.5 t 1.3

3.9 1 1.0

2.4 ! 'l.O

4.3 = 0.7

2.5 ! 1.2

4.9 a 0.3

3.9 + 1.0

4.6 + 0.7

2.7 ! 1.5

lmponance to
Futur€ Program

4.8 I 0.4

3.7 = 0.9

3.6 i 1.0

1.8 c 0.8

4.4 s 0.8

2.1 = 1.0

2.1 r 1.3

4.1 + 1.0

2.4 ! 1,2

4.5 i 0.7

2.3 r 1.6

4.8 = 0.4

4.3 ! 0.8

4.8 + 0,4

4.0 + 0.9

lmportance to
Future Reseatch

2.9 r 1.5

3.4 * 0.9

3.6 = 0.9

3.0 i 1.4

4.9 r 0.3

3.6 l 1.0

2.1 a 1.5

3.4 t 1.4

1.7 ! 1.0

3.7 I 1.3

3.0 c 1.4

3.9 r 1.9

4.0 ! 1.3

4.0 I 1.3

3.9 t 1.2

t Rrpqrr wrr baod qr ..c.L ot I b 5 sllh 1 balng hot lnpo.fdf ltd 5 b.lng .\,ry fnPo'tat'if'
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