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L Terns of reference
The lDteraational Co@lttee for Antnal Recordlng (ICAR) has establ-ished wlth
the support of IMERBULL a worklng gtouP ln order to consl.der the lmPact of:

a. Test lncerval and an:ober of tests lncluded Ln accumulated lactatlon
yle1d fo! ollk' fat and protelni

b. The accuracy of voltne aDd cooPoslte deterDinatlon at each test for
eech tralt i

c. The avai.labl-llty of other data, like health data' whlch nay lofluence
to soDe ertend ulIk, fat and/or plotein yield per test;

on accuracy of geDetlc evaluatlons for ullk producti.on tral'ts for bulls and
corts.

ThLs study lay result Ia guldellaes !'htch lay be adopted by ICAR ln the
deslga of Ellk recordlag servl.ces for dalry faners.

Thls report ls a fl.rst draft.

Up to notr the study of lbe rrorkLng group has cooceatrated around the estba-
tion of the relatlonshLp be$teen recordlng frequency and accuracy of breed-
1ng value estLDatlon for allk productiotr tralts. Tberefore genetlc correla-
tions wele estbated betrreen 305-day cr,oulatlve yields ' obtaLoed by dlffer-
ent recordlng fteguency. Results of thls aaalysls 1s Preselted h tbls
PaPer.

2. Itelcrisl-.ld-Eetleds
The data set conslsted of estlnates PhenotyPic and genetlc varlances aud
covarl.ances aDong test day ylelds and the phenotyPlc neans for these test
day ylelds, knour et a 4-neekly lnterval' for DlIk' fat and protein yield.
The estiuates were obtained fron the study by Oulteltjes (1990) and sere
based on fl-rst lactation Eesc day ytelds of Black and lthl-te helfers' calved
betrreen Aprll 1983 end Match 1985. The estloates ale su@arlzed 1n aPPendlx
A.

Variances were eitluated for 305-day Dllk, fat and prote!.n yleld, cooPuted
fron test day records, taken at a 4-weekly, 8 neekly and 12 weekly lDterval.
Genetic correlatlons aoong these 305-day yields (DlIk' 4 weekly ntth nIlk' 8

weekly, etc.) ltete assessed as well es he!j.tabt11tLe6.

305-Days yield was Dodelled as:

Yro- = b,' P

rrhele Yror. : 305-day yleld based on a l-weekly (4' 8 or 12)
recordlng schene;

3 rre lghtlug vector for the rt-seekly recordtng scheue;
: vecEor wttb productlon levels (oeans) f,or 4 rteekly

recordlng scheoe .
1



b.-dlas(d"p,)/1

nhere q
P

Pheaotyplc verlances and covarlaaces lrere calculated by:
(co)var (Y305,!,Y305,r) . b.,r P b".

where p

: vector wlth nuober of days for w_weeks recordlng scheDe;: veclor rrlrh ytelds for the 4_weekly record,ing sheEe.

r 4-weekly phenotylrtc varLaace / covarlance Eatrlx bet eentesr day yields.

Then
end

var (Y305.,y305o) t as
cov (Y305.,y305r) r'as

calculared by b.' p bo
calculared by b.r p b..

For cosputation of genotJ|plc varlaaces aDd covari.aDcesance/covarlaace Dacri:( G was taken Lastead of p.

Eerttabllltles and phenotjplc and genotyplc correlatioEs were calculated bv:

covP(Y305."Y305,r,

o.o
Pt Pa2

the genorJrpic vari-

cov,(Y305.,,Y305,2,
6'

r,'=+
o;.

r= t=
trtr2 o.o

r'here 
5 

: herlrabill.ry of I3O5d for r-weekly recotdlag acheoe;(,; : genetlc varlance for Y305d;oi : phenotyplc variance i!! : phenotypic correlatl.on between y305d yleld for wl weeklyscheue and y305d yl.eld for rr2 weekly 
".h"r";Tr : genotyplc corlelat1on,

Eerlcablllttes end correlations glve eetfuales for aceuracy of serectlon on305-day yi.eld for rr-lreekly inte.i.f= 
"" p-"prf"aion level. Eorrever, there Daybe greec differences tn 305-dey ylerd ai 

"-r-i"rr"r, lrberher s o. ri weenyrecordlng frequency ls eonsldered lastead of 4 rreekly. Therefore, var'anceswere esrl'ared for the dlfferences betlreen 305-day yrlla ror i-"""r.iy'"r.r, oweekly, for 12 weekly t lth 4 rreekly re"orafng 
-fi.quency.

Therefore,

var ( Y305,r - i305,, ) vas

var (Y305"r) + var (y305,2) -

calculated by

2*cov (Y305,r,Y305"r) .



The vecEor b. reflects the u@ber of days, consldered La colPutation of 305
day yle1d and the level of test day yleld (see above). For level the Pheno-
t;?ic averages wete taken. b, Vectors rrere based on the 4 vectorsr defined
as:

do'
dt.'
d"o '
d,a. t

drro t

dra. t

Thls results
appendlx B.

therefore in 6 dlfferea! vectors b.' rthlch ere sl@arlzed ln

3. Besslis-eilLurgseslcD
Varlance / covarlauce Eatrlces for a 4 seeks recoldlag echeDe coDPared ltlth a

8 and 12 lreeks r€cordtDg sche[e ele Stvea for o1lkr fat aud Protela yl'e]d ln
table 1.2 aad 3.

Genetlc standatd devlatloa 1s 630 kg for 4 reekly 305 day Dllk yleld' 610 -
647 kg for 8 weekly 305 day uilk yleld and 518 - 580 for 12 weekly 305 day
lilk yleld. The hLgher vsrlatloa 1n Senetlc standald devlatlon for 12 lteekly
305 day ollk y1e1d ls caused by varylag laterval betrreen calvlEg aud the
flrst test,

Genetic standard devlatl.oas are around 25 kg fat ln ell eases end aPProxi-
rately 17 kg proteia.

30 30 30 30 30 30 30 30 30 30
0 60 0 60 0 60 0 60 050

50 060 060 060 0600
0 0 90 0 0 90 0 0r25 0
0 90 0 0 90 0 0125 0 0

90 0 0 90 0 0125 0 0 0



lable I
-11:y.yp1" and. genotyplc vartance / covarlance larrlx becrreen
T?9:r 8nd Y305. .od ,. for oLtk ylelat (Lg) (*fOOOj. Resulrs for chedtfferent b..o and br2.b. vecEors are separated by a slash.

recorditrg scheae (week)

t2
899
393

884 I 9t7
382 I 405

888 / 9s6
372 I 419

882 I 954
377 | 424

929 | ro70 lrros
367 14s9 1466

I 9s0
1422

Table 2 3l::".a.t"_-11 genotmlc varlance / covarlanqe latrlxY305. and 1305r.'d., for fat ,leld (tg). i.;;1;1".
between
the dlffer-ent b..b and brz.t. vectors are aeparated by a elash.

recording scheue (week)

tz
r632
624

1572 I t695
588 | 662

t572 | 1822
557 I 704

Ls58 I 1669 I
17 42

594 1545 16G9

t698 11865 12L39
577 I 658 I 738

Table 3 -l!:l.."Ol: gir.d. genotypic varlauce / covarlance Datrlx befifeen
I?91:1i1 Y30s'-1 '-, 

for protcln yrcld (kg). Results-ror rhedlffereat br.o and brr.o. vecto." 
"r" ""prr-rted by a sl.ash).

recordlag scheDe (!reek)

l2
927
283

9Lr I 945
273 I 295

925 I 995
254 I 308

927 l960 1969
288 I 299 I 292

r022 /t085 /rr50
298 l3J9 l31o



Berltablllties, genetic and phenotyptc correlatlons are glven ln table 4' 5

and 6. Eerltab lll.tl.es of Y305.,! .!d 12 vary arourd .41 for ollk Production
rrhlch 1s ln accordance rrlth values found for 305 day producti-ons of Dutch
hetfers (Van der Lugt ' f994). For fat yj.eld end Proteln yLeld the
herltabllitles vary around .35 and .29 resPectlvely. Geneclc correlations
betseea Y305.,! -d !2 are epproxiuately l.

Teble 4 Eerltabillties (dlagonal), pheaotyplc (above dLag.) aad genetlc
(below dl.ag.) correlatloas between Y305. and Y305r."d p for oilk
ylcld (kg). Results fot the dlfferent b..o and brr.o. vectors are
separated by a slash.

recordiog echene (week)

L2

tz

0.437

0.998 / 0.999

0.993 I 0.999 10.987

0.989 / 0.989

0.4r9 / 0.438

o.9551O,97310,953

0.39510.429 lO.42Z

Table 5 EerltabllLrLes (dlagotral) 
' phenotyplc (above dlsg.) atrd genetlc

(belorr dlag.) correlations between Y305. and Y305!.od,, for fat
ylcld (kg). Results fo! the dlfferent b.., and br..r. vectors are
separated by a slash.

recording schene (week)

L2

L2

0. 383

0.998 / 0.998

0.989 /0.999 /0.986

0.98 r / 0.983

0.354 / 0.387

0,942 10.957 1o.932

0.340 /0.359 / 0.345

Tebl.e 6 Eerlteblllties (dlagonal), pbenotyplc (above diag') and genetic
(belorr dlag.) correlatl.ons betlteen 1305. and Y305! .od r. for proteLn
y1cld (Lg). Results for tbe differeat b..r and b,..o. vectors are
seParated by a slash.

recording scheoe (week)

tz

0.305

0.998 / 0.999

0.991 10,994 10.987

0.984 / 0.984

0.285 / 0.309

o,952 10,957 lO.93s

0,292 10.294 10.257t2



Table 7 Phenotypic end generic variances for (y3056,,r-I3O5r ) for Ellk fatand protcln tlcld (kg). Resulcs for the a:.iierent br.o and b,..r.veccors are separeted by a slash.

recordlng echeue (week)

tecordlng scheue

!11k
phenorypic

r9s96 I 20s33

63s23 | 60408 I 104620

61163
r93 lr58 1287

30 / 3l

96 193 I r49

8-4
L2-4

1493 / 158 r

s490 I 3509 1t4752

515
14 13123

r/r
sl4le

fat
8-4

t2-4

tz-4
Proteln

8-4

In Table 7 variances are presenred for (1305".,2 _ y305.) for allk, fat andprotei.n yield. For 305 day^ntlk yield, tbe genetlc scandard devlarion (cSD)of rhe dlfference behreen g and z*n 
"tty ."lorAlng frequency Ls app. 40 kg,$hich 1s about 6 l , uslng 

_the 
C-S? to'itt yi"il .f 630 kg. The cSD f or thedi.fference between 12 and.4 w.ekly ,.corJiog-ir"qo.rr"y varles berween 60 andr20.kg' dependlng on the lntervar be*reen .ilrrrog aad the first test. pheno_typlc scandard devlatlons are all htgher.

GSD for the dlfference for 305 day fat (g weekly - 4- weekly) 1s app. Z kg,vhich Is about 8Z of the oean tZS tcgl.'ffri" 
-i" 

blgher for the dlfferencebetneen 12 weekly and 4- weekly. Fo, !.ot"ti tie csp of rhe dLfference be_$reen 8 weekly and 4 weekly 1s I kg, ,hf."h i." about 5 t,
The results plesented In tabre l - 7 depend ualnly on the usear varlance andcovariaoce leErlces begreen test day yields. plans are undertaken to estl_Date these paraoeters on greater data sets and for dlffereor pifrri"aiorr" r.,order to reach a better besls for conclustons.



4.@
Based on thls fLrst analysls r the Dext stateaents can be oade;
e. Genetlc correlatlons between 305 day yield' calculated froo a 4

weekJ-y, 8 weekly or a 12 weekly tecotdJ.og frequeacy is very high. This
sLll aLnost aot affect bulJ. raaklogs, lf uilk tecordlng frequency 1s

changed froD 4 to 8 or 12 weekly.
b, GenetLc Standard devlatloas for the dlfference betweeo 305 day yleld

cooputed frm a 4 tteekly sch,eDe or colputed frou a 8 or 12 tteekly
scheoe are around 51 fot allk and protel.n and arouad 8Z for fet' rthlcb
ehows that tndlvl,duel cons Day raak qulte dlfferent If recordlng
frequency ltrcreases.

c. Intervsl tn days between calvlng ead the ftret test Laflueace genetlc
persDetera. Thls ehows the Decesstty for use of oethode to coopute 305
day ylelds, where sceount 1s tekeo for tbe tl[e 1u lactatlou of the
flet test day ylcld.

5. Llt.ratura
ouneLtjes, n. (1990) oaderzoek naar de efflcl.Entle vaD Delkcootrolesystelen

oet velschlLLende frequentles. NRS RapPort.
Van der Lugt, A.W.' L.L.G. Jaass aad J.A.H. Van Arendonk (f994). EstLDetlon

of varlalce c@poaents ln large alLoal aodels uslng gtbbs 6arplt8.
Paper 5th WCGALP.



APPEI{DIX A Dara for allk ylel,d

Tablc ltllk yleld producrlonr, rrand.rd d.vL6-
rlons tnd h.rLr.b1ltE1.5 for Gesr dars.

productlon6 rlendard hcrltlbLlitv
il.vl.tlon

ECSE

d.y

l5

45

105

t35

r65

195

225

255

245

2l .0

20.6

19,5

t7.7

16.8

15.8

14.6

t3.3

4.3

{.1

4,0

3,8

3.7

3.8

3,8

3,8

4.0

,4t

.39

.30

.26

.22

.17

P - ph€nottplc v.rl8qc. / cov.rr,rnca Dltrh betrGcn tcst d., Jrlaldr
It.490 12.5r7 9,288 8.333 7.319 ?,000 6.536 5.882

t6.8r0 t3.7r5 11,373 ro.0t2 g.r57 9.035 8.102

16,000 t2.920 10,952 10.212 9.728 8.E15

14.440 lr.8l0 10.545 9.964 8.953

13.590 It.637 10.254 9.280

13.590 tl.8ro 9.983

t4.140 11.985

14.440

- gcn.tlc v.r18nce/cove!l,anc. !|a!!1, bctreen t.it d8y" yt.tds
5.73? 5.908 5.143 4.683 4.257 4.t46 3.837 3.052

4.070

4.21I

3.877

4.t43

4.I30

3,952

6.892 6.427 5.784 5.436 5.304

5.240 5.504 5.453 5.324 4.835

5.054 4.908 4.rgt 4.492

4.853

5.065 4.996 4.638

5.065

6.855

7 .448

7.653

8.014

8,5?7

9,819

11.84t

14.440

3.784

5.248

5.750

5.928

6,2t6

6.808

7.904

9. 120

r2. 160

16.000

r.558

2.381

2.554

2,447

2.635

2.673

2.678

2.7a0

2.85r

2.720

2.47 5

3.322

3.339

3.246

3.370

3.324

3.339

3.246

4.928 4.528

4.332



Data trat yleld

TrbIc E.t tleldt ge-
nall,c Paralc!ar5
for test days.

test
dat

p!oducttoas
(kg)

dt.ndard belltebllttt
davhtl,on

t)

45

75

t05

t35

165

195

225

255

245

.885

.852

.tl8

.7 89

.766

.141

.7 L6

.687

.otz

.t9

,ltt

.17

.17

.t6

.16

.16

.18

,26

.34

.24

.25

rt

P - pb€nottplc r8rl.Dcc / covlri,.nc. !.trlt bctecaa !G.! dlt ylclds

0.0529 0.0288 0.0182 0.0160 0.0145 0.0t29 0.01t4 0'0107

0.0361 0.0253 0.0191 0.0165 0.0143 0.0131

0.0324 0.0225 0.0181 0.0153 0.0138

0.0289 0.0217 0.0t69 0.01J2

0.0299 0.0212 0.0174

0.0256 0.0202

0,0256

0.or19

0.0 r 27

0.0144

0.0160

0.0 t59

0.0202

0.0255

0.0r02

0.0116

0.0122

0.0 r39

0,0155

0.0150

0 .017 7

0.0215

0.0289

0.0087

0.0096

0.0100

0.0 ! 16

0.0 13 2

0.0135

0.0150

0 .0161

0.0236

o.0324

0.0040

0.0044

0.0044

0.0045

0.0053

0.0050

0.0051

0.005 r

0.0051

0.0055

G - ganetlc valIance / covltltncc oatlLr bclrrcco trrt dlt tleldr
o.ol38 0.0125 0.0107 0.0086 0.0081 0.0071 0.0060

0.0123 o.ol09 0.0087 0.0085 0.0074 0.0052

o.oroo 0.0080 0'0080 0.0071 0.0059

0.0069 0.0070 0.0063 0.0057

0.0075 0.0069 0'0062

0.006& 0.0058

0.0056

0.0052

0.0055

0.0053

0,0053

0.0059

0.0055

0.0054

0.0054

0.0052

0.0057

0.0055

0.0054

0,0062

0.0059

0.0057

0.0057

0.0064



Data protciD yleld

1.b1. Cenetlc peraEe-
Eels fo! t.5E dey
yteld

t€st pioductlonE aEandsrd hcrttsbult,day (kg) d.uL*1sn
(hg)

P ' phcnoryplc ve!1eac./cov.rr,ance D.t!r.r bctr.cn tcsr d., ,lcld.
0,0225 0.0127 o.oo84 0.0078 o.oo70 0.0065 0.0060 0,0059 0.0057 o.oo44

0.0169 0.0127 o.0lol o.oo9o 0.0085 o.oor8 0.0073 o.0068 0.0055
0.0159 0.0130 0.0105 o.oo95 0.oo9o 0,0083 o.0076 o.0060

0.0169 0.0128 0.0106 0.0098 o.oo9l o.oo83 0.0066

0.0159 0.0132 o.olo8 o,oloo 0.oo9o o.oo73

0,0169 0.0132 o,otoE O.OO95 0.0078

0.0169 0.0132 o.olo5 o.ooE6

0.0159 0.0t32 o.0096

0.0169 0.0137

G - genetlc verlaacc / covalllnca oeErh ba*aar, aa"a day ,ial,ds 
0'0196

0.0038 0.oo4l 0.0037 o.oo33 o,oo29 o.0026 o.oo23 o.0o2o 0.0020 o.oo11
0.0049 0.0048 0.0042 o,oo4o o,oo35 o.oo32 0.0029 o.oo3o o.oore

0.0049 0,0044 o.oo4o O.0036 0.0033 0,oo3l 0.0033 0.0022
0,0041 0.0037 o.oo33 o.Oo32 o.oo30 0.oo3l o.oo22

0.0039 0,0034 0.003t o.oo3o o.oo3l o.ooz2

0.0030 0.0028 o.oo27 o.oo29 o.oo2o

0.0027 0,0026 0.0028 o.o0zo

0,0025 0.0027 o.o02o

0.0030 0.0023

0.0020

105

155

195

255

.684

.667

.655

.642

.624

.606

.586

.562

.533

.495

.17

.29

.29

.24

.18

.t6

.18

.10

l0



APPEI{DIX B

laDle l{ilk ytcld (kg) welgbt vectors b for
4, 8 and 12 reeks recordlng scheue
based on 4 rreeks recordlng aysteo
resultlng 1n trro and thEee dlfferent
vectors for 8 and 12 seeks respec-
ttvely.

test
day

recordl.ng scheoe

4 ereeks I
9
e
e
k
s

12 weeks

a b a b

l5 35.2 0 70. 3 0 0 105 .5

45 35.8 71.6 0 0 107 .5 0

75 34 .5 0 59.0 103.5 0 0

105 32.6 55.3 0 0 0 97.9

t35 3r.0 0 6t.9 0 92.9 0

r55 29.6 59.3 0 88 .9 0 0

195 28.1 0 fo.J 0 0 tt7.2
225 26.5 52,9 0 0 110. 2 0

255 0 53 .0 t01.8 0 0

285 26.O 48 .2 0 0 0

ll



Table 2Ez
4,
L.

r€
v€

lt yield (kg) wel.ght vectors b fc
8 end l2 weeks recording scheue

rsed on 4 weeks recordlng sysEeE
rsulrlng ln tlro and three differ€
rctors for 8 and 12 weeks respec_vely,

reeordtng scheuecest
day

4 weeks 8

e
e
k
s

12 weeks

a b a b
l5 35.0 0 70,0 0 105 .0
4S 34.0 68. 0 0 0 r02.0 0
75 32.7 0 65 .4 98. I 0 0
105 3t.4 62.8 0 0 n 94.2
135 30. 3 0 60.5 0 90.8 0
r65 29 .4 58.8 0 88.2 0 0
r95 28.4 0 56.7 0 0 I18.5
zz) zt.5 54.9 0 0 I14.5 0
255 26 .4 0 57.1 lno r 0 0
285 29.2 54.2 0 0 0 0

LZ



IADIE J Protch ylcld (kg) weLght vectors b
for 4, 8 and 12 weeks recordlng
scheue based on 4 eteeks recording
systeD resulting ln two and three
dlfferent vectors for 8 and 12 weeks
resPectlvely.

test
day

recordlng scbene

4 rreeks 8
I'
e
e
K
s

12 rreeks

a b a b c

tq 33.9 0 67 .8 0 0 101.7

45 33 .0 65. r 0 0 99. r 0

75 32.5 0 65 .0 97 .5 0 0

105 31.8 53.6 0 0 0 95.4

r35 30. 9 0 51.8 0 92.7 0

165 30.0 60.0 0 90.1 0 0

195 29.0 0 58. r 0 0 l2l .0

225 27 .8 s5.7 0 0 I16.0 0

255 26 .4 0 57 .2 1t0.0 0 0

285 28.6 53.r 0 0 0 0

l3
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