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Introduction
Integratlon of Erlk-recordrng and ar have a rong tradrflon tn sweden. Followrng the good
example from our Norweglan netghbours we have also rnrn'ted to Include LofortratioD froB
veterlnary treatneots of all females ln Ellk-recordtng. Today 77 g of au dalry cows are
Ellk-recorded and E8 t ot au fe'ales at'e tnsemrneted by tie farmers'coopera ve al-
ortadsatlon. It ls conpulsory for rll veterLDarlats to report treatmeDts trade h Eilk-
recorded herds- T'he loformatloo from mllk-recordlnS aI and yglg1rnary treatments are
stored on each Indlvldr'rs "account" Ln a central databsrt. Thls hforuatlon ls used for a
number of purposes includLog breeding evaluation of br <. (see flg. l).

Breeding evaluation for female fertilitv.
We have had breedlng values for femrle fertlllB, durlag a long pertod of tlEe. The system
used untll lg89 was based on the thesls by Janson (f9g0). The tralt whlch was used was
nu-ober of lasemrnatlons p€r heiter a'd flrst carver. It worked very well but we had sooe
educatlonal problems as we dldnrt Darate to keep tl'e averages of the breedtog values on a
stable level of 100. The reason for t s was that we used herd averages and our two marn
breeds had dlffereot levers of fertiuty. The ra'klng of bt.q wrtl ! breeds however was
correct as a numb€r of tests could verlfy. In trme trere grew a demand for Including the
lnterval calvtog -firsi hsernrnatrou tn the breedrng evaruatton and of course the BLUP-
procedure became avail,able- we also studled the geDetrc varla on of o€strus sigDs whrch
were recorded rn ai. There we found heritabillties of the same revel as the other traits in
fertility but a sroaller geoetic standard devl,ation.

h 1989 we introduced a new system wlth the followlng characterlstlcs:
Traits: lruenlnations per fenale, days calvlng_flrst hs, oestnrs signs.
Grouo of females: helfers, flrst and second calvers
Model: BLUP, Herd_year, year_month, da.o,s breed group,slre
Heritablllties: ins per feoale , 0,03_0,05

days calvint-flrst ins. = 0,03-0.04

oestrus signs . 0,02-0,03
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Exoresslon of oroof: Relative breedlng value,!!ean.l00 based on the three

Latest batches of tested bulls'staldard devlatlon.6.

For every bull I different breedlng values are calculated Includbg a total value whlch is

publlshed ln bull catalo8ues etc.

Breeding evaluation for diseases.

Breedhg evaluatton was possible when we nanaged to bulld a Practlcal system to register

all eeterllary treataeots Thts ls based oo an agreeEeot b€tween t]|e Board of Agrtculture

and tl|e Swedish Assoclattoo for Livestock Breedlng and Productlotr. The tndlvtdual

veterlDarlatr uses a nuober of dlfferent codes t! hls dally work. ID tjre breeding evaluation

we have concentrated on two dtseases 'rm-<titls reslstance" and nother diseases" whlch

LDclud€ all dts€ases except mrstltls. In the breedlng eYaluatlo! we also lnclude fertllity

treatmeots a.Dd cuUlug reasons from mllk-recordbg.

Tlle breedlng evaluatlon for dlseases ls bas€d on the lollowlng

Tralts: Mastltls reslstance:veterlrary treatDentq ceU cou[ts trom mllk-

recordlng, culllnt due to trastltls.

Otler dlseases: vetertnary treatmetrtq terttuty treatments from al-

recordlng, culllng due to fertillty reasoos.

Reqtstratlon p€rlod: l0 days b€fore to 150 days after first calvlnS.

Model: BLUP, Herd-year-season, calvlng moot\ calvllg age' dan's

breed group, ske.

Herltabllltles: cllnlcal mrctitis = 0,02

".11_"s1a1 
= 0,0E

6g69r . <eases = 0i02

Expresslon o! prmf: Retiatlve breedl4 value, Bea!'100 based on the three

latest bqtches of tested bulls, staodald devlatloa' 5. Htgh breedlng values

6senq good dlseas€ resistance.

Cenetic coBelation b€tween clinical a.od subcli[lcal rn'qtitis ' 0'?

The reglstratlon period ls selected for practical reasons. lt we restrict ourselves to 150

days atter calvhg most buls wtll have breedlng values tor dls€as€s estlEated at the saEe

ttme as those lor production,fertility and confornatlon-traits. Llndhe has shown that about

75 t of au veterinary treatments will occur before 150 days after calvlng so we miss a

rather snall aEount of Loforoatlon. If we would walt lon8er a nu.mber of bulls would be

used wlthout knowledge about their breedinS-value for dlseases.
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Correlations between femsle fertilitydiseases and production.

In Sweden many veterbarlans have clalmed that breedtng (or higher production mears

Ind&ectly breeding for hlgher hcldeoce of dlseases. As we now have breedhg values for
dlseases we can verify these ldeas whlch was also shown by Emanuelson et.al.( lggg).Based

on Eaterlal for Swedish Red and whlte and Swedish Frlesran bulls Erikssoo has esti'n.ted
genetlc correlatlons between productlon, confortration, fepale fertlllty and diseases.There

are ulfavourable genetlc correl,atlotrs between nllk yleld and dlsease reslsrarce.The

correl,atlons are low but sig[lflcant. There are tow, sltdflcrnt favourable correl,atioDs

betweeo 'nrctltls and conforEation. There are suthuy higher, stgnfftent unfavourable
correLatlons b€tween rnrrk yield and female fertilty.

Genetic changes in the S\redish population of ai bults.
As a by-product lrom tie BLUP- procedure we can estrmrte the genettc trends ID the
popul,ations of al bulls. Ia the Swedlsh breedtng evaluatioD system we use a rolllng ayerage
as a base. The average of the three latest batches of tested buls equals 100 ard every
septeEb€r a new batch of bulls is added to the base and the ordest batch rs talen away
from the base.

In fiSule 2 the results from breedLog evaluatton fs1 macfills reslstance ls presented.There

Is no apparent genetlc change Lu the two breeG but dllferent levels between the breeds.Ar
breedlog evaluatlon ts nade wtthln breed. This unchanged reslsta'ce has been obtained
desplte the increased productrotr and unfavourable correl,ation with this trait.
In flSure 3 the correspoDdlng results lor the trait reslstance to "otier diseases" are
presented. The difleretrt breeds do not differ very much ln average and there ls no trend so
far.

we have used qurte a few u.s. Holster! slres i.n sweden tre last d€cade aad some of them
now have breedlng values tor mastitis reslstance. Results from this Is presented in table l.
There seems to b€ no lmportant dlfference between the m.qtitts level !n Sweden and
U'S'A' This Ei$t b€ log{cal stnce U.S. Holstelns are supertor for udder confornation,The
probleE ls tlat when we i.Eport seEen mastitls informaflon is not avallable aad that there
is a large variation among buils. In table 2 average breediag varues also for groups of sons
are presented. The results are to gmd atteement with those h table l.
The economlc wetghts for diseases ln the total breedrng-value for bulls is ar'ed for some

Senetlc progress ln each breed" So far we have tranaged to balance the unfavourable
correlation wlth Eilk yleld

In flgure 4 the results from progeny testlng for fenale feftility ls presented as the
averate of the bulls' breedlnS-ealues. Breedlnt-evaluatlon is trade withln breed and there
are dlfferences between the breeds, the breed averages are presented below, in table 3.
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Tabl€ 3. Ereed lverltes t99l In fertlllty, Sw. Red rnd $rlute och Sw. Frteslan.
Breed Days

Calvlng
I st lns

Calvhg Ios per Treated for
lntereal fsmals cysts
rDonth

Sw. Red x Whlte
Sw. FrleSten

E2

&l
I2'6
12,6

l,70
l,6l

3,{
I'D

As can be seen to figure 4 there Is no genetic trend Ia the Red atrd white breed but a
neSatlve trend h the Flleslan breed Strandb€rt (199f) haye estt,n-ted genetic treods ttr
the cow populatloo from an earuer period based on days b€tweeD calvlng a.nd coqceptlon.h
thst materlal there were posittve genetlc trends, small ln the Red and whlte breed and
higher ln the Frieslatr breed.

The negatlve Seoetic trend now shown aDont the lslssfua lrrltc ls exprnrnsd by the lmporgs ^
of u.s. Holstehs. In table 4 results from imported lrrll< 31g preseDted.u.s. Holsteins tr,ave

a.lso during the Latest years been doEinattng as bull-sires whlch explialos the negative

tenetlc treud. when trese fertiuty results were presented for the ftrst tLEe l-o sweden
their accuracles were dtscussed and thoroughly anatyzed and furtler tested but oo biases
have been found- As we catr see Lu figure s the results are the sa'e if we lmk at heifer
results only.

It is loglcal that Hotstel$ are l-nferlor to Swedlslr Frlesr^n In feru ty partly due to higher
productlon level and tlle unfavourable correlatios wlth produc on. Breedlng tor tmproved
fertillty has also been one part ol the total breedtnt progrrinrne durrng Erany years i! all
scandlnavian countries. The results in fertility for HolsteiN iD Denoark 3;g 5rmirar [s
those pres€nted here. In table s and 6 average breedlag values for groups of sons ia femrre
fertillty are presented. Tte varl,ation among bull srres ls Euch larger ln the Sw. Friesian
breed compared to the sw. Red and whlte breed. The genetrc declrne tn ths fsmarg
fertiuty ls of course a problem a'd ts probably goitrg to have greater r.Eportance in the
future due to furtlier tlcreased productlon and expected Increased prlze differenti,ation of
milk accordlnt to s€ason. Thrs wtu Eean higher costs for rncreased calvrng interval.

Summary.

Breedlq for lDproved feEale ferttllty and better djsease reslstance ln dalry cat e durtnt
swedlsh conditlons ls presented. Due to coordination of htornatlon lroE Ellk recording,ar

and veterinary treatEents this Is possible. so far there has been no genetlc trends among

bulls ln dlsease resistance which means that direct selection for cisease resistance has

corrected the negative correlated response from selection for increased production.

However, a negative genetic trend ln feoale fertility has been observed Dainly due to
imports of bulls froE U.S.A.
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Figurc l. Input rnd ourput in Jwedish milkrccording, A.l. and healrh iervtce
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Resistance agai nst'Other diseases'
Frequencies based on aveftlge RBV
Breed average % :

Sw Red &White 19.2, Sfl Friesian 19.7

eO,% 
V",.treatments

Sw Fr.

Sw Red
& White

80 82

Bull's year of birth

Flgure 2. Rel,atlve breedlng values (RBV) for tested b.Is rn the tralt resistance
against "other rllss35gs't. RBV translated to frequencles of vet. treatments.

Mastit[s resistance
Frequencies based on average RBV

10

5
T7 78 79 80 81 82 83 84 85 86

&.rll's year of birth

Figure 3. Relatlve breeding values (RBV) for tested bulls in the trait m.stitis
resistance. RBV translated to frequencies of clinlcal Eastitis cases.
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Sw Red
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Breed average % :

Sw Red &White 8.8, Sw Friesian 13
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Fiture 5. Breedtlg values for tested buUs, female fertiuty, heiters.
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Table l. Breeding values lor mastltls reslstance and other dlseases for U.S.
Holsteln bulls used ln Sweden.

Breedlnq value
for mastltls for other
reslstance dlseases

99040 Apache
99065 KinS!,ray El. Venr
99066 Arllnda Crmarder
99067 Krahns El. Bart

99068 C-A P. Chlef Sup€rstar
99069 Y-P. El. Ace
990?2 Shardale Arl. Ch. JeElnl
99073 Fultonway TrarstorEer

9908s Iholltop Reckers Ace
990E6 Sunny-Craft Ch.Sphlt
99104 Moodys Pal Trov
99105 Cal-Clark B.Chalrman

99106 Sun-Kota G. Genus
99107 JoyI. Forcaster Starlite
99108 Buffalo V. wales
99109 Sir C.-C Nite Train

99110 Cres.-Eead Ch, Stewart
99123 wh.-F, Ned 6ov
99f28 Bit-O-Wlnd S tarwar
99129 Merlt Hamlet St. Val

99130 B-T. Val. Sammv
99131 Thonyma Secret
99140 Potts South. lvtan Twtn
9914r vtgo VaI. Elva! .

99142 P-O. Pappv
99144 Bear-Patl Fant.
99145 Mawo Maveric Twla

r02
97
94
86

g7

106
96

106

99
99

100
r07

88
l0l
91

100

102
91

98
r04

l0l
84
82
YD

r07
98
9l
104

96
98
l0l
88

8E

96
86
90

94
92
89

100

96
93
94

96
102
r04
99

100
99
95
99

93
99

101

a
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Table 2. Breedlry yalues tor groups ol soDs, rDalrtltls reslstance atd other
dlseases ln Sw. Frleslao OuU slres wltl > l5 sons).

Bull sire Nunber
of sons

Average breedlng value
ln soffroups
Mastitis Otier dlseases
reslstaDce

33522 tlakaa
33860 Saxon
34415 Aldlo
35305 Benno

35316 Sltatr
35365 Uft
355E4 Slln
35931 Iaser

36671 latex
99040 Apache
99065 Very
99067 Bart

99068 Sup€rstar
99085 Reckers
99086 Spldt
99105 Chairnaa

l5
26
l8
30

94,4
102,6
106,2
97,E

98,E
l0l,6
9E,7
87,8

101,2
99,8
103,t
104,1

99,5
102,3
95,8

r01,6

101,7
105,4
102,2
103,6

99,0
94,5
96,2

100,2

103,5
l0l,8
99,6
94,6

95,5
101,3
95,1
99,2

38
32
25
3l

t7
39
44
l6

l5
23
l8
25



Table 4.
Sweden.

Breedtng values for female ferttlity for U.S. Holsteln butls used ln

Breedlng Yalue
leEale fertllity

99040 Alashe
99065 Klngway El. Verv
99066 Arlhda Comroander
99067 Kralns El. EAll

99068 C-A P.Chief Sup€rsar
99069 Y-P. El. Ace
99072 Shardale Arl. Ch. Jemlnl
99073 Fultonway Trarsforoer

99085 KDoUtop Reckers Ace.
99086 Sunny-craft ch. Splrtt
99f04 Moodys Pat Trov
99105 Cal-Clark B. Chatrpan

99106 SUD-Kota G. Genlus
99107 JoyI. Forcaster Starute
99109 Sir C-C Nlte Traln
99110 Cres.-mead Ch, Stewart

99f23 wh. F Ned Bov
99127 Walkway Ch. Mark
99128 Blt-O-wl"nd Starwar
99129 Merlt Hamlet St. Val.

99130 B-T. Val Sammv
99131 Thonyroa Ssecret
99140 Potts South. Ma!. Twln
99141 Vlgo Val. Elvatr

99142 P O Paoov
99143 Flsher-Pl,ace Mandinqo
99144 Bear Path Fant.
99145 Marvo Maverlc Twin

99159 Lutz-Br. Bell Rex

9E

86
104

80

99
86
YJ

96

100
8r
93
84

95
l0t
94
90

96
86
93
98

100

96
82
aq

90
104

9?

95

95
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Table 5. Breedlnt values for groups of sons, fe'n^te fertlllty, total lndex
(bull stres wlth > l0 sons) Sw. Frleslan.

Bull slre Nunber Averagebreedlng
of soDs value of sons

35305 Benno
35309 Svlnn
35316 SltaD
35341 Blend

30
t4
3E
t4

3l
25
29
l8

l3
t2
l6
l9

t2
37
44
l6

109,2
105,8
102,2
104,2

96,7
102,3
99,9

100,5

95,6
106,3
103,1
103,4

100,6
99,6
95,2
90,1

101,3

v, ro
101,6
90,4

102,7
96,7
94,2
94,9

96,6

35365 Ltft
35584 Sllm
35931 I ^ser
36671 Latex

36691 Lutaa
37140 Brak
37875 lokal
3E105 Leo

73066 Bostorp
99040 Apache (U.S)
99065 Very (U.S)
99067 Bart (U.S)

99068 Sup€rstar (U.S)
99022 Je,,rtnl (U.S)
99065 Reckers (U.S)
99086 Spirtt (U.S)

99091 ValtaDt (U.S)
99097 Wlllow (Denmark)
99105 ChalrEan (U.S)
991 l0 Stewart (U.S )

99123 Ned Boy (U.S)

!

l5
ll
23
t8

l6
l9
3l
1l

27
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Table 6. Breedlng values for ttoups of sons' lern'le fertlltty' total Lndex

(bull sires wlth > 14 sons) Swed. Red x Whlte Breed.

BulI sire Number Averatebreedlng
of sons value of sons

73616 Olvlngstorp
73637 wahlstatl
?3932 Leukol ( Fhfatrd)
74550 HaSby

?460r Pabonils
74746 Hanasa
?4820 Crasgiirde
?5020 Floda Sund

7506? Salhtupa (Fhrand)
75088 Okna
75100 Sorberga
ZSrSS Juss[a (Fhfatrd)

75224 KvanAkra
75241 Nuutajarl ( Flnland)
75256 Kalrlnetr (Flntand)
75310 Hedes

?6028 KungEgarden
76098 Nor
76160 Bodan
76261 Andersta

76326 Gafsele
76351 Orarna
76360 Tosarby
83434 Stola

85409 Camleg&d
85439 Grindegfud
99032 K. Schle (Norway)

99033 Y. Vangetr (Norway)

2l
J/
22
29

48
36
26
18

32
48
35
l9

4l
l8
24
34

37
27
23
,q

26
29
ot
L7

JI
t,
23
23

100,5

94,2
96,3
100,4

97,3
102,5
101,3
100,4

L02',2

93,7
99,8
96,2

98,5
103,2
94,5

103,0

99,7
96,4
92,1
96,8

104,1
103,0

92,8
98,5

101,9
100,5

101,7

99057
990s5
99060

Jonny (Canada)

Royal (Canatla)
Bekkevold (NorwaY)

l,t
,l
37

95,4
95,8
100,0

,s.
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