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Durchschnittliche Jahresmilchleistung

(Osnabrick Holstein Genetics)
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Figure 5: The average calving interval from 1987 to 2003 for the two major Swedish
dairy breeds.

Annex to the EFSA Journal (2009) 1143, 41-284



> Inzidenz/Praevalenz von
Produktionskrankheiten

— Milchfieber: 1 bis 20%6
— Subklinische Ketosen: 2 bis 20%0
— SARA: O bis 50%0
— Labmagenverlagerung: O bis 30%0
— Lahmheiten: 5 bis 50%0

— Mastitis: 15 bis 70%0



Korrelationen zwischen Milchleistung und
Produktionskrankheiten

» Genetische Korrelationen
— Im Durchschnitt etwa 10 — 35%

(Oltenacu et al. 1991, Uribe et al 1996, Dematawewa and Berger 1998, Royal et al. 2000, Pryce and
Veerkamp 2001, Roxstrom 2001, Veerkamp et al. 2003)

» Phanotypische Korrelationen
— Keine, mit Ausnahme von Mastitis und Ovarcysten

(Mrode and Swanson 1996, Pryce and Brotherstone 1999, Rupp and Boichard 1999, Ingvartsen et al
2003)



Ursachen flir Abgange von Milchkihen aus Herden > 8500 kg Milch
(Niedersachsen, Quelle VIT)
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Abgangein %

e

Abgange von Milchkiihen (Niedersachsen, Quelle VIT)

W insgesamt
M ohne Verkauf

6,5-75 75-85 >8,5
Herdenleistung (Milch kg * 1000)



[l Unfruchtbarkeit @ Euter @ Lahmheit @ Sonstige Erkrankungen

Abgange in %
©
]

6,5-75 75-85 >8,5
TiHg Herdenleistung (Milch kg * 1000)



Relatives Risiko der Verwertung

Table 1. Effect of management practices and labor situations on relative risk of culling for low- and high-
producing cows, as compared with average-producing cows, during the period from 1996 to 2000,

Number Risk vs. average cows
Variable Category Herds  Cows | Lowcows  High cows
Rolling herd average (b, < 20,000 49 14;854 .48 065a |
20000t0 25,000 108 42110 | 2.64 0.67°
> 25,000 29 15499 | 247 075"

Weigel et al. 2003: J. Dairy Sci. 1482 - 1486



Strukturwandel in der Milchviehwirtschaft

> Abnahme der Zahl der Betriebe
> Zunahme der Grof3e der Betriebe
» Ganzjahrige Stallhaltung mit ausiaun

» Abnahme der Zahl qualifizierten
Personals pro Kuh

» Automatisierung und
Computerisierung






Bedeutung der Trockensubstanzaufnahme (TM)

Genetische Korrelation zwischen Milchleistung und TM Aufnahme: 0,46 - 0,65
(Jensen et al. 1991, Persaud et al. 1991, Svendsen et al. 1994, Van Arendonk et al. 1991, Veerkamp et al. 1995, Veerkamp & Brotherstone 1997)

\

Selektion der Kiihe nach Milchleistung flihrt automatisch auch zur Steigerung der
taglichen TM Aufnahme,
aber nur etwa 40 - 50 % des gleichzeitig gesteigerten Energiebedarfs werden
gedeckt

(Veerkamp, J. Dairy Sci. 1998, 81, 1109-1119)

\/

Genetische Korrelation zwischen Milchleistung und Energiebilanz: -0,70

Daher fuhrt hohere Milchleistung automatisch zu verstarkter NEB
(Svendsen et al., J. Anim. Sci. 1994, 72, 1441-1449)

\

NEB erhoht das Risiko fir Ketose und Leberverfettung

e



Energieaufnahme, Milchleistung, Korperkondition

In Relations zum Laktationsmonat

catabolic anabolic Hormonelle Adaptation:
|

K=<

M feed intake " o des £ odefi
B milk vield ompensation des Energledetizits:
B bod {:ondition * Lipomobilisation
—oodycondion . | * Proteinolyse

1 2 3 4 5 6 7 8 9 10 11 12 * Verminderte extramammare
Substrat-Utilisation

bGH |
Glucagon{
Cortisol 1|

Month relative to calving

Adapted from Bell (1995): J. Anim. Sci. 73, 2804-2819



Zellulare Glucoseaufnahme insulinabhangig,

Ausnahme: Milchdruse
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Plasma NEFA wahrend der Transition Period
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Hepatischer Triglycerid Gehalt

wahrend der Transition Periode

Hepatischer TAG Gehalt:
Mild: < 50 Moderate: 50 — 100 Hoch : > 100 mg/g FW

70
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Days relative to calving

Etwa 50% der Kuhe entwickeln mittel- bis hochgradige Leberverfettung

(Jorritsma et al. 2000, 2001)



Propionate

Andersen et al 2002)
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Insulin

wirkt antilipolytisch ( Vernon 1992, Andersen et al 2002, Kaske et al 2002)
Vermindert die hepatische B-oxidation (Jesse et al 1986, Drackley et al 1991,

Erhoht TAG Synthese (Cadorniga-Valino et al 1997)
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Propionate

Cytosol

Ketose Typ 1:
Ketose Typ 2:

M GPAT
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G-TG-P
T o>
Mitochondrium -
PEP v \r/
Methyl-

T [Malonyl CoA ©oxid v
OA ™ Succinyl o= Acetyl-CoA <=2 Acyl-CoA

T -CoA Oxal-
Malate < Malate SIEEE Acetoacetate

¥
Acetone «— Acetoacetate— BHB
| | | |
Glucose

Ketone bodies

TiHo (Holtenius& Holtenius 1996, Holtenius et al 2000)

Bei excessiver Lipomobilization entwickeln Kiihe entweder
Insulin niedrig, Plasma Ketone hoch, wenig Leberfett oder
Insulin hoch, Plasma Ketone niedrig, viel Leberfett
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v
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Insulin action
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Principle of hyperinsulinemic, euglycemic Clamps
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Insulin Resistenz bel Milchkihen
mit Ketose/Leberverfettung
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Insulin-Sentivitatsindex vs. Ruckenfettdicke
Kuhe 180 Tage pp
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Verfettung der Kuhe vermeiden

» Insulinresistenz
»Geringe TM Aufnahme post partum
» Neigung zu Schwergeburten

» Neigung zur Ret. sec

» Neigung zu Milchfieber
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Insulin sensitivity ratio - G/I
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Subakute Pansenazidose

Prevalence of SARA
1%
1%

31%
40%

Kleen et al. 2009

m52-55056-59 060-63 64-6,7 868-71071-74

Subakute Pansenazidose:
» Verminderte pankreatische Insulinausschittung (Oetzel et al 1998) und vermutlich auch
* Periphere Insulinresistenz

e



Entzundliche Krankheiten konnen Insulin

Resistenz verursachen

Hepatosteatose vermindert die

hepatische Endotoxin Entgiftung
(Andersen et al. 1996)

Endotoxine fuhren zu erhohten
TNF-a Blutspiegeln:

NEFA A

Cortisol A

Insulin Resistenz

(Ohtsuka et al. 2001, Kushibiki et al. 2002)




Indices zur Bestimmung der Insulinsensitivitat aus
Plasmaparametern

HOMA = Glucose(mmol/l) x Insulin(pU/ml)

HOMA-IR = Glucose(mmol/l) x Insulin(uU/ml) / 22,5

QUICKI = 1/(log(Glucose(mg/dl)) + log(Insulin(uU/ml)))

RQUICKI = 1/(log(Glucose(mg/dl)) + log(Insulin(uU/ml) + log(NEFA(mmol/l)))
QUICKI-BHB (Q-BHB) = 1/(log(Glucose(mg/dl)) + log(Insulin(pU/ml) + log(BHB(mmol/l)))

RQUICKI-BHB (RQ-BHB) = 1/(log(Glucose(mg/dl)) + log(Insulin(uU/ml) + log(NEFA(mmol/l) + log(BHB(mmol/l)))

Holtenius et al 2004



RQUICKI-BHB vs IS| aus EHGC:
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: m RQuicki BHB: CLA induzierte Insulinresistenz
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M.G. Diskin et al. / Animal Reproduction Science 96 (2006) 297-311
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Fig. 5. Relationships between (a) average daily intake (UFL/day), (b) average daily EB (UFL/day and (c) plasma concen-

Ir!ul;!tg tration of IGF-I during first 28 days of lactation and probability of conception rate to first service in dairy cows (source

Patton et al., in press).
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Figure 1. Ovarian follicular and corpus luteum development correlated with endocrine changes during the bovine estrous cycle. E; =
Estradiol; IGFBP-4 and -5 = insulin-like growth factor binding proteins 4 and 5; OvF = ovulatory follicle, OvF.

TiHo K. Moore and W. W. Thatcher: J. Dairy Sci. 89 (2006):1254—-1266
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Developmental rate (blastocytes)

Hoffmann K, A Hanstedt, E Onnen-Lubben, H Stinshoff, S Wilkening-Krass, H Bollwein and C Wrenzycki (2008)

S 30 -
£ b
& 25
©
+—
o
o 20 -
5 a
< a
S 15 -
+ I Controls
g ~ IT 509 CLA/cows and day
a ITI 100 g CLA/cow and day
o
2 5
)
O

0 -

I IT ITT

a:b p<0,05



Crulation - but prolonged
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Fig. 1. Schematic representation of types of anestrous conditions based on the physiology of ovarian follicular luteal dynamics. See the text for
details.

A.T. Peter et al. / Theriogenology 71 (2009) 1333-1342



Fig. 1. Metabolic mechanisms
linking negative energy balance
and oocyte quality in high
producing dairy cows. A status

of negative energy balance is
hypothesized to affect the health of
the primary follicles which may
have a carry-over effect on oocyte
quality. An altered follicular
growth pattern might impair
oocyte developmental competence.
Biochemical parameters,
associated with a negative energy
status, are well reflected in the
follicular fluid and can directly
aflect oocyte competence. NEFA:
non-esterified fatty acids, f-OHB:
fi-hydroxybutyrate

: cumulus expansion and nuclear maturation of
the cocyle ‘ Dominant follicle

: induction of apoptosis in granulosa cells and
cumulus cells
% hampered microtubuli formation

JLMR Leroy, G Opsomer, A Van Soom, IGF Goovaerts
and PEJ Bols: Reprod Dom Anim 43, 612-622 (2008)
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Figure 2. The feedback-repulated systems that control the reproductive axis (shaded area A) and the somatotropic axis (shaded area B)
interact at several levels and thus link nutritional and metabolic inputs into the reproductive process. Note that for the reproductive axis,
FSH is omitted because it does not appear to limit dairy cow fertility. In addition, for the sake of clarity, the thyroid and adrenocortical
axes have been omitted: they are both regulated by their own feedback loops in the brain-pituitary system, both are intimately linked with
lactation, both respond to metabolic inputs, and both affect the reproductive and somatotropic systems, so they introduce inputs from
stressors such as high ambient temperature, disease, and the antagonistic interactions associated with establishment of =social dominance.

With respect to sex-steroid feedback, positive feedback for induction of the preovulatory surge has been omitted.

LM Chagas et al: J. Dairy Sci. 90 (2007):4022—4032
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Fig. 2. Relationship between plasma concentrations of progesterone on the day of induced luteolysis and subsequent
embryo survival rate.

M.G. Diskin et al. / Animal Reproduction Science 96 (2006) 297-311



Strategies to improve reproduction performance

by fat supplementation

» Supplementary fats are likely to affect fertility because
fatty acids (FA) are the precursors both of
prostaglandins (PG) and, via cholesterol, the steroid
hormones (Lucy et al., 1992)

» Omega 3 FA increase plasma progesterone (Staples et
al, 1997, Petit et al, 2002)

I before supplementation
I after supplementation b

Plasma cholesterol [umol/L]

Bergafat sunflower oil linseed oil



Strategies to improve reproduction performance

by fat supplementation

» Treatments that reduce ovarian and endometrial
synthesis of PGF2a and favour PGF3a production
may contribute to a reduction in embryonic mortality
(Mattos et al., 2000).

» Feeding omega3 FA (linseed, maritine FA) increase
plasma PGF3a (Petit et al, 2002)

Figure 2. Schematic pathway of omega-6 and omega-3 fatty acid synthesis.

Omega-6 fatty acids Omega-3 fatty acids

C18:2n6 Linoleic acid C18:3n3 o-Linoleic acid

* =——— A6 Desaturase ——— ‘

C18:3n6 y-Linolenic acid C18:4n3 Stearidonic acid
+ <«————  Elongase *
C20:3n6 Dihomo-y-Linolenic acid C20:4n3 Ficosatetraenoic acid
,L <« AS5 Desaturase "
C20:4n6 Arachidonic acid C20:5n3 Eicosapentaenoic acid

PGF2a PGF3a (little biological activity)



Hepatic fatty acid composition of phospholipids
after fat supplementation

I Bergafat
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Portmann et al 2002



Plasma alpha tocopherol / cholesterol ratio

& 10 1
@

5 5-
S

£ 0
&

8 -5 a
)

o
3-10-
§ 15 -
ke

2 -20 A
(&]

o =25 -
£
§-30- ab b
& -35 -
c

2

S .40 -

Bergafat Sunflower Oil Linseed Oil

e

Portmann et al 2002



Hepatic alpha tocopherol
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Liver malondialdehyde (TBARS)
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STARCH RICH DIETS

+

Liver steroid
catabolism

Progpessderona

Energy
Balance

Progesterons
-2 + |

“1: - IGF/insulin overstimulation
- increased steroid metabolism in liver
‘?; - Increased oxidative stress
- Altered energy metabolism
- Altered composition of oviductal and
uterine secretions

JLMR Leroy, A Van Soom, G Opsomer, IGF Goovaerts and PEJ Bols: Reprod
Dom Anim 43, 623-632 (2008)

Fig. 1. Diagrammatic presenta-
tion of the major mechanisms
through which starch-rich diets can
affect oocyte and embryo quality in
high-producing dairy cows. Starch-
rich diets have a glucogenic effect
on the energy balance which pro-
motes follicular growth and steroid
production which has a positive
effect on oocyte quality. A sound
follicle gives rise to a healthy cor-
pus luteum, producing adequate
amounts of progesterone, capable

of supporting early pregnancy



|. Martin Sheldon, James Cronin, Leopold Goetze, Gaetano Donofrio, and Hans-Joachim
Schuberth: BIOLOGY OF REPRODUCTION 81, 1025-1032 (2009)

Normal endometrium

Subclinical endometritis
& ®

Percentage of animals

Metritis Endometritis

0 10 20 30 40 50 60 70
Days postpartum

FIG. 1. The incidence of uterine bacterial infection and disease in
postpartum dairy cattle. Bacteria can be isolated from the uterus of most
cows during the postpartum period; each marker (circle) indicates the
percentage of animals with bacteria isolated from the uterine lumen [10-
14]. The shaded areas represent estimates of the proportion of animals
with metritis (red), clinical endometritis (orange), or a normal uterus
(blue); the remainder of animals have subclinical endometritis [15].
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FIG. 2. Grading scheme for clinical endometritis. A) Vaginal mucus
character is graded as 0 (clear or translucent mucus), 1 (mucus containing
flecks of white or off-white pus), 2 (exudate containing <50% white or off-
white mucopurulent material), or 3 (exudate containing >50% purulent
material, usually white or yellow but occasionally sanguineous) [2]. B)
Endometritis grades reflect the number of pathogenic (black bars) but not
opportunist nonpathogenic (white bars) bacteria isolated from the uterus
of cattle [11]; data are presented as semiquantitative scores of the number
of colony-forming units (CFU) from uterine swabs, where CFU is scored as
0 (no growth), 1 (<10 CFUs), 2 (10-100 CFUs), 3 (101-500 CFUs), or 4
(>500 CFUs). Values difier from endometritis grade 0, **F < 0.01 and
***p < 0.001. C) Endometritis grade is prognostic for treatment success
[22]; treatment success rates were determined as the percentage of

I. Martin Sheldon, James Cronin, Leopold Goetze, Gaetano Donofrio, and Hans-
Joachim Schuberth: BIOLOGY OF REPRODUCTION 81, 1025—-1032 (2009)
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FIG. 3. The mechanims underlving infertility asmocated with ulerine disease. Al Bacterial infection with £ coli and A pyogenss is common after
partarition [10]. The innate immune sysdem is alened by endometrial cell TLRs Mﬁ:ﬁ:ﬁ it hogeneasociaed molecules (such as bacterial DN A and
lipidkal and E colf LPS, which & bound 1o LPS-binding protein (LEF) [4, 5. The bovine e jal cells sevree cytokines and chemokines to direct the
immune response, increase the expression of AMPS, and secrede principally PGE rather than PGF 49, 46]. Bacterial infection cases endometrial damage
and inflammation, redecing the chance of conception. Bl Cytokines and chemaokine direct the immune responde. Chemokines atirac neutrophi B (PA M)
and macrophages (W) 1o eliminae the bacteria, Howeves, newtrophil function is often compromied in catle around the time of panurition 471,
Perstence of PANS in the endometrium in the absence of badenia i thought to be the primary charadenistic of subdinical endometritis [15, 24]. C) 1 is
thosght that viral replication may be stimulated in macrophages that are persigtently infected with BoHV-4 by PGE and LPS [34]. The BoHV-4 can then
indect the endometrial stromal and epithelial cells, casing further tsue damage [45]. D) Follicle-stimulating hormeone (FSH) concentrations from the
pituitary are unaffecied by werine disease, and o wavesof ovarian follicles %" the firsl wesla afies pariurition [10]. However, the release of GnkH
from the hypothalammes and LH from ihe piluitary can be suppressed by LIPS, ing the ability to ovulaie a dominant follicke [48, 49). B Cows with
endometritis have sower growth of dominant follicles in the ovary and lower periphenal plasma estradiol concentrations and so are less likely o ovlate
[10]. Follicular fluid containg LPS in animals with endomeiritis, gramulosa cells express the TURGCD A/ 36 (MO21 comgles: required o delect LPS, and
LPS penturks estradiol secration from granuksa cells by reducing aromatase expression [71. F) I cows with endometrits ovulate, they form a compus
lutewm secreting progeesons and reinitiate ovanian ocle, Howeves, the peripheral plasma concentrations of progesterone are lower than thode in
nasrmal fertile animals [32]. Cytokines muy penturd luteal cell teroidogenesis [50]. Luteolys i is probably disrupted, and lueal phases are often exemndad
because bacteria switch the endometrial epithelial secration of prostaglanding from the F serie 1o the E seres (9],

I. Martin Sheldon, James
Cronin, Leopold Goetze,
Gaetano Donofrio, and
Hans-Joachim Schuberth:
BIOLOGY OF
REPRODUCTION 81,
1025-1032 (2009)



D. Claire Wathes, Zhangrui Cheng, Waliul Chowdhury, Mark A. Fenwick,
Richard Fitzpatrick, Dermot G. Morris, Joe Patton, and John J. Murphy:
Physiol Genomics 39: 1-13, 2009
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Fig. 3. IPA Network 2. Differentially regulated
genes in endometrium involved in cellular
movement, hematological system development
and function and immune cell trafficking with 20
focus molecules and a score of 40. The network
is displayed graphically as nodes (gene/gene 1.
products) and edges (the biological relationship @
between nodes). The node color intensity indi- p
cates the expression of genes: red upregulated, £ 2
green downregulated in SNEB vs. MNEB endo- 6.04884 N
metrium. The fold value and P values are indi-
cated under each node. The shapes of nodes
indicate the functional class of the gene product
as shown in the key given in Fig. 2. Solid lines
indicate a direct interaction. and dotted lines an
indirect interaction.
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Figure 2. Reproductive management alternatives to improve reproductive performance of lactating dairy cows with the use of presynchroni-
zation, Ovsynch for timed artificial insemination (TAI), postinsemination endocrine treatments, and resynchronization for TAI. Endocrine
treatments involve injection of bovine somatotropin (bST) at TAI and injection of human chorionic gonadotropin (hCG) at d 5 after TAIL
Resynchronization of nonpregnant cows involves the insertion of an intravaginal progesterone device (CIDR) between d 14 and 23 after

artificial insemination and injection of GnRH at d 23 at the time of CIDR withdrawal. Cows diagnosed nonpregnant at d 30 receive an
injection of PGFs5,, and on d 33 are injected with GnRH and concurrently inseminated.

K. Moore and W. W. Thatcher: J. Dairy Sci. 89 (2006):1254—-1266



Tahble 1

Data from a reprodoctive management program derived from cows first inseminated or examined 45-70 days postpartum: prégnancies at Al and overall number of

ovarian and uterine disorders

Year n Owerall Pregnant Al conl Pregnant AT warm Pregnant Inactive Owarian Uterine Milk wield
Al(m) (%)™ petiod (n)* (%)’ period (n)* (%)™ ovaries (%)°°  cysts (%) disorders (%)°°  cowlyear (kg)

1991 I.118 68 423 504 46 374 364 1.6 1.6 472 78000
1992 1,250 1,141 302 676 439 465 323 22 1.8 39 EXLLL
19493 1.311 1,128 385 L 1) 46 508 293 29 1.6 34 B.300
1994 1,295 1,103 R0 6l2 46.1 491 297 59 6 29 8,500
19495 1,332 1,123 368 al7 42 506 304 6.4 6.5 25 B.O00
1996 1412 1.1658 36.3 TO0 45 4658 233 1.9 1.2 22 O 100
1997 1,617 1,326 352 692 425 634 273 9.6 6.6 1.8 R
1998 o788 T8RS 348 471 469 314 16.6 108 7T 1.9 Q.7
1995 1139 OO0 347 509 434 400 235 111 1.6 1.6 R R L
200 1,259 O8R5 33.1 518 43.1 467 22.1 1LE B.1 1.8 10,2000
Total 12711 10,636 37 6,009 444 a 4.627 274b 7T 1.3 2.6

Froportions were comparad in 10« 2 contingency tables using the Chi-squared test. The different letters denote significant differences when compared in a 2 x 2

contingency table using the Chi-squared test (ab: P < 000001 ).
! Total number of inseminated cows.
2 Number of pregnant cows as a percentage of the total number of inseminated cows in each group.
* Proportions were different (P < 0.00001).

* Number of inseminated cows during the cool and the warm period, respectively.

¥ Number of cows with inactive ovaries, ovarian cvats, and uterine disorders, respectively, as a percentage of the total number of cows,

e

F. Lopez-Gatius/ Theriogenology 60 (2003) 89-99
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Table 2

Data from a reproductive management program derived from cows fist inseminated or examined 45-70 days postpartum: cyclicity and ovarian disorders during the cool

and the warm period

Year

1991
1992
19493
1994
19495
1996
1997
1998
1999
L
Total

Proportions within the same column were compared in 10« 2 contingency tables using the Chi-squared test. The different letters denote significant differences when

n

1,118
1,250
1,311
1,205
1,332
1,412
1,617

978
1,139
1,259

12,711

Cyclic  MNumber of cows. Cyelic Number of cows.  Cyelic
lepm‘hd{nf COWWS

COW S
(%)

6.6
91.3
86

852
843
827
82

803
T98
T82
837

6,425

%)°

928 478
93.5 527
932 646
934 640
93.1 660
942 669
94.3 583
93.5 474
926 599
928 701
935a 6286

Warm period {nf COWS

(%)

78.2
BR.2
TR.6
16.7
156
T
TLE
66.2
66.8
66.6
T36hb

Tnactive oviries,

Cool period
(%)™

0.8
0.6
0o
1.2
1.2
1.2
1.6
1.8
1.3
1.3
1.2 ¢

compared in 2 x 2 contingency tables using the Chi-squared test (a—b, c—d, e-f: P < 0.00001)
! Total number of inseminated cows as a percentage of the total number of cows.
2 Proportions were different (P < 0.00001).
* Number of possible cyelic cows during the cool and the warm period, respectively.
* Percentage of inseminated cows (cyclic) during the cool and warm period, respectively.

* Number of cows with inactive ovaries during the cool and the warm period, respectively, as a percentage of the number of possibly cyclic cows in each group

Inactive ovaries.  Owarian cysts.

Warm period
(% }15.";-

2.7

44

49
10.6
11.5
15.4
16.3
20.5
19.9
19.3
129 4

Cool period
%)"

2
25
47
2
27
24
2
2
26
29
24 e

Owarian cysts. Milk vield
Warm period  cow/lyvear

(%)° (kg)
15.2 7.800
16.9 8,000
12.8 8.300
10.2 8.500
10.9 8.900
12.4 9,100
10.3 9,400
12.3 9,700
12.9 9,900
12.3 10,200
123§

® Number of cows with ovarian cysts during the cool and the warm pericd, respectively, as a percentage of the number of possibly cyclic cows in each group.

e
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F. Lépez-Gatius/Theriogenology 60 (2003) 8§9-99
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g e LF*“:M
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E 901 A R?=0,9304
§ 0 - A y = -0,008x + 80,743
= & R® = 0,7285
Bg 10 B
n T T T 1
7000 8000 9000 10000 11000
(a) average milk production (kg)
100 -
g 80 - ag‘_“?-'-':t-_o—._.'_'_ . —, V- 0.0044x + 123,00
o A E——a R*=0,8719
o 607 y = -0,0076x + 141,77
— 2 _
% 40 - R*=0,7951
< 20-
G ] L] LJ 1
7000 8000 9000 10000 11000
(b) average milk production (kg)

& Total m Cool period A Warm period

Fig. 1. Pregnancy rate (a) and cyclicity (b) in terms of average milk production.
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Fig. 2. Rates of inactive ovaries (a) and uterine disorders (b) in terms of average milk production.



Lahmheiten

Inzidenz: 15 bis 30%
Praevalenz: etwa 25%

Durchschnittliche Dauer
einer Lahmheit bei Behandlung:
4 Wochen




: Anzahl der Mahlzeiten / Tag
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Produktionskrankheiten in der “Transition Period”
bel Milchkiihen

,,Far off* ,,Close up“ | ,,Fresh cow* ,Early lactation*

,, 1 rockensteher  Abkalbung

ﬁ
Ketose Labmagenverlagerung
Leberverfettung Mastitis
Milchfieber Lahmheit

Nachgeburtsverhaltung Metritis
SARA



Hohe Milchleistung erhoht die Wahrscheinlichkeit starkerer und langer
anhaltender NEB und die Praevalenz von Ketose und Leberverfettung

Insulinsensitivitat spielt in der Kompensation der NEB eine zentrale Rolle
Bei Milchklhen ist NEB negativ mit der Wahrscheinlichkeit der erneuten
Trachtigkeit zu einem vor 40 Jahren definierten Zeitpunkt korreliert,

bisherige Interventionen haben dies nicht nachhaltig geandert.

Niedrige Trachtigkeitsraten 70 bis 80 Tage pp sind nicht zwingend ein
Indikator fur eine Verletzung von ,Animal Wellfare®

Fruchtbarkeitsstorungen sind weit uberwiegend bedingt durch Management,
FUtterung und Haltung

Zuchtung muss Fitnessparameter hoher bewerten
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Insulinsensitivitat vs. Milchleistung
180 Tage pp

24 26 28 30 32 34 36 38 40 42
milk yield [kg]
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