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Summary

The breeding objective for dairy goats in Southern Germany is high lifetime performance in
dairy traits. While analyzing test day milk records, it was observed that a proportion of goats
are milked for long lactations meaning that these are longer than the usual 240-days (20% in
Bavaria, 8% in Baden-Wuerttemberg). Usually, dairy goat production is seasonal. Goats are
kidding in springtime and are milked until late autumn when they are dried off. For long
lactations, goats are not dried off and are milked up to ≥ 2 years without kidding. The aim of
the present study is to examine the influence of long lactations on different performance traits
in dairy goats. The analysis was based on 392,342 test day milkings in 42,973 lactations of
German Fawn (BDE) and German White (WDE) goats in Bavaria, Germany. The data came
from 16,579 dairy goats and birth years ranged from 1988 – 2016. Long lactations were
defined to be more than 305 days in milk. Either the current or the previous lactation can be a
long lactation. For the analysis, lactations were grouped into 120-day segments. In total, six
lactation segments were defined and lactations up to 720 days in milk analyzed. Within the
first lactation segment 42,845 observations were available, from third to fourth segment the
observations decreased from 26,119 to 7,648. In general, it could be shown that goats with
long lactations have significantly higher milk yields at the start of their lactation than goats
with lactations <305 days. Heritabilities for milk-kg were 0.26, 0.32, 0.16, 0.19, 0.23 and
0.15 for the lactations periods one to six, respectively, and 0.30, 0.35, 0.21, 0.31 and 0.24 for
fat-%. Heritabilities for persistency were 0.13 (lactation segment 2 to 1), 0.12 (lactation
segment 3 to 2), 0.1 (lactation segment 4 to 3), 0.16 (lactation segment 5 to 4) and 0.17
(lactation segment 6 to 5). The heritabilities are promising for use within a breeding program.
When designing a national evaluation for lifetime performance in dairy traits, procedures for
handling long lactations need to be determined. Also, the breeding programs have to consider
that superior does with long lactations are an important resource for planned matings.
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Introduction

In general, goat dairy production in Germany is seasonal. The goats are kidding in spring, are
milked during summer, mated in late summer and dried off at the end of the year. However,
during recent years, long lactations are becoming more important. According to Manek et al.
(2017) 34% of all goat farms in Germany practice a kind of longer milking period. Moog et
al. (2012) define two kinds of long lactations: long lactations with kidding (Durchmelken)
and long lactations without kidding (Dauermelken). Long lactations with kidding are the
milking of late pregnancy does without ever drying the off. Long lactations without kidding
are milking the non pregnant does for one or more years. According to Ringdorfer (2009), the
advantage of long lactations is that milk is produced throughout the year and less kids are
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born. So far, the joint breeding value estimation for dairy goats in Bavaria and Baden-
Wuerttemberg is based on 240-day-lactations in a lactation model. Within the present study
the influence of longer lactations on dairy traits is analysed.

Material and methods

The analysis is based on data on long lactations in Bavaria. In total, 392,342 test-day milkings
(TM) of 42,973 lactations were used. The data originates form 16,579 German Fawn (BDE)
and German White (WDE) goats with birth years ranging from 1988-2016.

The average number of TM per lactation within the sample period was 9.7 for WDE (n
= 8,418) and 9.0 for BDE (n = 34,555). The age at first kidding for BDE (n = 12,791) was
576 days and for WDE (n = 3,788) 690 days. Table 1 shows the average 240-day
performances of BDE and WDE. The average milk yield was 574.43 kg in BDE (n = 34,555)
and 580.11 kg in WDE (n = 8.418).

Table 1: 240-day performance of BDE and WDE.

240-day performance (BDE) 240-day performance (WDE)
n Mean Std Min. Max. n Mean Std Min. Max.

Mkg1 34,555 574.43 211.38 65.15 1886,23 8,418 580.11 218.68 93.51 2096.64
F%2 34,555 3.41 0.56 1.52 8,30 8,418 3.39 0.53 1.68 6.80
Persmkg3 34,555 0.77 0.24 0.03 3,36 8,418 0.78 0.26 0.05 4.43
Mdays4 34,555 325 218 16 5,485 8,418 346 267 18 3,750
1Mkg = milk yield (kg)
2 F% = fat (%)
3 Persmkg = persistency milk yield (kg)
4Mdays = days in milk

Lactations with TM ≤ 60 days before kidding were classed as long lactations with kidding
(DU). Lactations > 305 days in milk were classed as long lactations without kidding (DA).
Long lactations can either take place in the actual or in the previous lactation. The lactations
were divided into 120-day segments. In total, six lactation segments were defined, up to 720
days in milk. Within the first lactation segment 42,845 lactations were available. Between
lactation segment three to four the number of lactations decreased from 26,119 to 7,648.

Data preparation, validity checks and verification of systematic environmental effects
were carried out with SAS 9.4. The estimation of variance components was carried out with
VCE 6. The model included the fixed effects of breed, lactation number and long lactation
with or without kidding in the previous or actual lactation. Random effects were farm, herd-
year-season, permanent environmental effect and additive genetic effect of the animal itself.
So far, the analysis is restricted to milk yield (milk-kg), fat percentage (Fat-%) and
persistency of milk yield. The calculation of lactation persistency was done according to
Johansson und Hansson (1940) in Löhle et al. (1989).



Results and discussion

Figure 1 shows the least square means for milk-kg in DA-lactations. Does that are retained for
a long lactation at the end of “normal” lactation length (DA1 = 1) have a significantly higher
milk yield at the start of lactation (lactation segment 1-3) than does that are not entering into a
long lactation (DA1 = 0).

Figure 1: Relationship between long lactation in the actual lactation and milk yield in
lactation segment 1-6.

Table 2 shows heritabilities and standard errors for different lactation segments. DU and DA
in the previous lactation is considered in the model.

Table 2: Heritabilities (h2) and standard errors (SE) for different 120-day lactation segments.

1. Seg.1 2.
Seg.

3. Seg. 4. Seg. 5. Seg. 6. Seg.

Number of observations 42,748 38,816 26,070 7,639 5,177 3,541
h2:milk yield (kg)
SE

0.263
0.007

0.315
0.010

0.160
0.009

0.187
0.014

0.229
0.012

0.152
0.013

h2: fat percentage (%)
SE

0.303
0.006

0.345
0.008

0.263
0.007

0.208
0.011

0.314
0.018

0.238
0.019

h2: persistency milk yield (kg)
SE

0.126
0.007

0.119
0.008

0.105
0.014

0.157
0.016

0.172
0.021

1 Seg. = lactation segment

The heritabilities within the present study are similar to Castañeda-Bustos et al. (2013) and
Mucha et al. (2014). Mucha et al. (2014) examined lactations with 520 days in milk which
can be compared to long lactations in the present study. The estimated heritabilities for
lactation persistency are higher than the 0.4 of Siqueira et al. (2017). Nevertheless,
heritabilities of lactation persistency are low. Therefore, breeding for lactation persistency is a
long term effort. Persistency will be a topic to be discussed in terms of breeding programs:
there are different target traits for “normal” and long lactations. In terms of the breeding
objective, high lifetime performance and the role of long lactations has to be discussed. Also,
the breeding programs should consider that superior does with long lactations are important
for planned matings. Overall, the model used for breeding value estimation should be shifted
from lactation to a test-day model in order to adequately account for long lactations.
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