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Introduction
Attempts to model the shape of the lactation curve of the dairy cow have been numerous
(e.g. see review by Masselin et al., 1987). The work by Wood (1967), amongst others, is
widely known.

Recently, attention has been drawn to make use of test day records in the evaluation of
dairy cattle instead of basing evaluations on complete or 305-day lactation records. Two
strategies (see review by swalve, 1995) have been proposed: precorrection of test oay
records and combining the corrected records into lactational records (Two-step mahod)
and repeatability animal models in which test day records within a lactation are modelled as
repeated records (one-step method) and the shape ofthe lactation curve is accounted for by
an appropriate sub-model, some form ofa regression of yield on a specific test day on days
in milk. The latter strategy has been proposed by ptak and Schaefier (1993), thlir model
included a sub-model as presented by AIi and Schaeffer (1987). Schaeffer and Dekkers
(1994) suggested to apply the regression within cow in the form of a ,,random regression,
to account for diferences of the shape of the lactation curve individually. Aim of the
present study was to compare models describing the lactation curve.

Material and Methods
Data consisted of leld of milk recorded daily on the experimental farm ,,Karkendamm.. of
the University of Kiel and covered a total of 322lactations with more than 250 davs in milk
from 179 cows in parities one to ten. The structure of the data is given in table t In
sub-sequent tables only results for first parities will be reported for saks of brevity. contents
offat and protein was recorded in weekly intervals.

For the present study, the original data was used to mimick various sampling intervals. For
milk 4el{, five different sampling intervals were used: MlO and M24 using 3-0-day intervals
with the first sample taken on day l0 aad day 24, respectively; and BMloT BM2i using the
same days for the first test but increasing the interval to 60 days (bimonthly). ^Ai an
extensive scheme sampling was done at days 10, 66 and (LL-30), where LL denotes length
of lactation. The scheme was denoted as 3poINTS. For leld and contents of fat ird
protein the schemes 4w and 8w with intervals of 2g and 56 days, respectively were
defined.



A total of 14 models, partly based on earlier work by Wood (1967)' Kanderkar (1956) and

Wilmink (19g7) were "o.p"Jof 
*hich results foi A modeis shall be reported here. The

models are defined as follows:

W:
LM:
MILI:
MIL3:
AS:
MW2:
MKI:
P:

y,:atbe"t (Wood, 1967)

y,=",*urt*"r"*p1-0.5(lg(t)-l)/o)'?yt(6-{.6) (Logmodel)

i ="'-"rrqtit,>tirr"t,)- , (Mixed Log model I)

v,=",*"r.drti i*arln(tlra.C (Mixed Log model Itr)
''--'*-'itj"f"r<vcfia.tn1cl9+"(ln(gt))' ^^... (Aft *9 Schaeffer' 1e87)

i,:=;;-;;;";rl"iilttio1'+arsin(tl1-,i6lt*"'".'orst 
(Modi6ed wilnink rt)

i-",..r,-"r,i-Lt]+arfgt) . 
' (Modified Khanderkar I)

v-a,+ort+artt+a.t3+3r1a+6o15+af @olynomial model)

The correlation between acual yield and yield estimated applyrng a .model 
and the- mean

absoluteerrorcomparingactualandestimatedyieldwerechosenascriteriaforcompaflso'\
henceforth denoted- by criterion I and 2, respectively'

Results and Discussion -
itre resutts ror tnitk yield are given in Table 2, those for fat and protein yield. an! contents m

Table 3. Considerable aifo"i,t"r .*itii.*..n models, especially when criterion.2 is used

for comparison. It is very "f."t 
tftut contents of fat and protein is. far more difficult- to

pr"af"i ,ln* y"fd of milk,'fat ii pr"rli". f" general, extendid intervals result in a poorer fit

but exceptions exist. among thi rnoaat, tf,e best models in each samptng -scenario 
are

marked. Two different t"tki";. *;;;;t"d to.Point to the best modet overall and to the

bestmode|withonlythfeeparameterstoeshmate-srncearestfictionofthenumberof
pararneters may be necessaty'ior the use in evaluation models For milk yield the models

MW2 and MILI seem,o g,u"1t" best fit, for fat and protein traits the situation is more

"..pfi""i.l 
U", some tendency io*atat a supetidty of models LM and MKI is visible'

Conclusion
co-nriJ".uur" differences exist between models which should also be present when models

like the ones presented are used as sub-models in one-step test day models' However' these

difierences may only Ue of signinlice when the.par. ametlrs for the sub-models are allowed

to ditrer among sub-groups ofthe data if not applied individually'
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Table l. Data Structure

Mean Std Devn Mean Std Dev Day Yield(kg)

I

>3

Total

98

67

r57

7',t)

98

25

56

179

339

320

t)z

332

It

44

58

6l

6178

6905

7827

7133

t74l
1382

t7t2

1805

66

40

46

5l

28

35

40

35

tNumber of Lactetions u Number of Cows 4lcngth of Lactetion rstenderd Dcvietion

Table 2. Goodness offit of8 models describing the lactation curve by sampling scenario for milk yield

Sampling
scenario

Ml0

BMIO

BM24

3POINTS

Cri-
terion

MODELS
w LM MILI MIL3 AS

0.869
1.325

0.677
1.936

0.77s E5O
2.09t 1.549

0.862
1.433

MKI PMW2

I
2

I
z

I
2

0.862
1.486

0.846
1.534

0.854
1.639

0.824
1.626

0.865
1.481

0.881
1.314

0.8s5
1382

0.840
1.536

0.816
1.578

0.891
1.248

0.824
L439

0.837
1.649

0.876
1.390

0.877
1.102

0 822
1.606

0 863
t.595

0.793
1.708

0.832
t.500

0.867
t.434

Note l.
,

0.854
1.968

: the bert titting qurlily of rll modclt
: lhe belt fitting qurlity ofthe modcl! thd hrvc only three psrrmeten



Table 3. Goodness offit of 8 models describing the lactation curve

bv samplilg scgnario for fat and protein vield and contents -- ---- -
MODELSCriterionSampling

scenano
MILI MIL3 AS MW2 MKIw LM

Fat Yield
4W o.769

0.074

0.562
o.325

0.534
0.343

0.559
0.338

0.571
o.lt2

0.561
0.343

0.856
0.046

0.763
0.058

0.788
0.069

0.784
0.068

0.485
0.405

0.847
0.047

0.668
0.074

0.789
0.067

o.779
0.068

o.577
o.329

0.854
0.045

0.823

Protein Yield
4W

tw

t
2

I
)

I

2

EW

fiiis$t!,$
0.054

0.807
0.055

0.795

0.854
0.M8

0.830
0.054

0.046

o.772
0.056

0.76s liinid-,f'*ii'iiti

*r1,1+u oo72

0.?55 0.758

0.815

Protein Content
4W

0.058

0.594
0.144

o.562
0.148

0.798
0.058

0.619
0.139

0.586
0.143

0.690
0.122

0.639
0.13 I

0.738
0. 112

0.620
o.162

0.730
0.1 16

0.657
0.137

0.745
0.1 10

0.659
0.133

I
2

I
2

n"'i' 
]*i ,il* ; fi: n::fflil"t"'ilillr";"'ll#:;:'' 'hrt 

hrvc onrv thrcc pr'rnetcn
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