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Nutrition and environment predicts in advance milk
production, overall health, reproduction and culling
during lactation

Genetics Epigenetics

Environmental Systems Physiology and
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A CLOSER LOOK TO SUCCESFULL DAIRY
PRODUCTION

“How shall | torture you today?
Put you on the rack? Boil you in oil?
Make you call a technical support line?"

Too much milk?
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THEORETICAL STRATEGIES TO INCREASE
ENERGY SUPPLY TO (FRESH) COWS
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Plasma NEFA (A), plasma BHBA (B), plasma cholesterol (C), liver triacylglyceride (TAG) content (D), and plasma insulin (E)
concentration for multiparous cows fed a glucogenic diet, a lipogenic diet, or a mix (50:50) of both diets during wk -3 to 9 of
lactation. Values represent means per diet per week. Overall SEM: NEFA, 0.01 mmol/L; BHBA, 0.02 mmol/L; cholesterol,
0.12 mmol/L; liver TAG, 5.0 mg/ g of wet liver weight; plasma insulin, 0.29 IU/mL (Van Knegsel et al., 2007)
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Milk production and milk composition of dairy cows in early lactation1
fed a glucogenic diet, a lipogenic diet, or a mix of both diets (LSM +
SEM) (Van Knegsel et al., 2007)

P-value
Diet Day x
Variable Glucogenic Mixed Lipogenic SEM Diet Week week
Primiparous cows, n 13 i 12
Milk yield, ke/d 30.0 29.2 29.8 0.8 0.78  <0.01 0.76
FPCM,” kg/d 30.0 30.3 30.6 0.8 0.84 <001 0.35
Lactose, % 473 4.76% 4.67° 0.02 0.03  <0.01 0.63
Fat, % 4.07 4.39 4.30 0.11 010  <0.01 0.97
Protein, % 3.23 3.28 3.27 0.06 0.78  <0.01 0.84
Lactose, kg/d 142 1.39 1.40 0.04 0.82  <0.01 0.65
Fat, kg/d 1.22 127 1.27 0.04 047 <001 0.42
Protein, kg/d 0.97 0.95 0.97 0.02 0.84 <001 0.94
Fat:protein ratio 1:27 1.34 131 0.03 0.17 <0.01 0.97
SCC? (x10%mL) 91 192 68 26 0.11 0.02 0.73
Multiparous cows, n 29 18 32
Milk yield, kg/d 434 44.0 43.2 131 0.88  <0.01 0.05
FPCM,” kg/d 41.5 43.8 44.1 11 0.18  <0.01 0.24
Lactose, % 4.58° 4.56 4.49" 0.02 001  <0.01 0.81
Fat, % 402" 4,22 007 <001  <0.01 0.82
Protein, % 325 3.24 3.23 0.03 094  <0.01 0.09
Lactose, kg/d 1.99 2.01 1.95 0.05 069  <0.01 0.09
Fat, kg/d 1.59° 1.76% 1.83 005 <001 <001 0.54
Protein, kg/d 1.40 142 1.40 0.04 0.92 0.01 0.18
Fat:protein ratio 1.14° 1.24° 1.31" 0.01 <0.01 <0.01 0.66
SCC? (x10¥mL) ™ 65 303" 26 <0.01 <0.01 0.41

*bValues in the same row with different superscripts differ (P < 0.05).
Weeks 1 to 9 relative to calving.

Fat- and protein-corrected milk.

*P-values based on the natural logarithm of SCC.
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Effects of HG feeding on relative cytokines (A) and TJ proteins (B—D) expression in the RE of goats. Quantitative real-time-PCR (qRT-PCR)
analysisof claudin-1, claudin-4, occludin, and ZO-1 expression levels in RE in response to dietary change (A) (means SE; n 5). qRT-PCR analysis of
IL-1, IL-6, IL-10, TNF-, and IFN- expression levels in RE in response to dietary change (B) (means SE; n 5). Western blot analysis of claudin-1,
claudin-4, occludin, and ZO-1 in RE samples in response to varying diets (C and D). Protein extracts of RE samples were prepared and
immunoblotted with specific antibodies (C). Intensities of claudin-1, claudin-4, occludin, and ZO-1 were normalized to corresponding -actin levels
(D) (means SE; n 4). All analysis was performedin triplicate. *P 0.5, **P 0.01, ***P 0.001. ns, not significant.(Liu et al., 2013)

>
o

»

(Relative expression)

Cytokine mRNA
(Relative expression)
Tight junction proteins mRNA

whp e o [ S a———— Claudin_ Claudind Occludin 261

Cc

o

Ha He
Y mw

Claudin.1 = = —— o e = 22 kD22
B-Actin  Se——————— 43 kDa
Claudin4 e e ————— 22 kDa

Occludin S S S46 eew @ = = = 65 kDa

(At  S———— 43 kDa

Tight junction proteins
(Relative expression)

701 e

B-Actin  e———————— 13 kDa

225 kDa

Claudint Claudin-4. Occludin 204

Claudin-1 Claudin-4 Occludin

3
HG
Veerkracht/DGC/2019



eigenaar
Stempel


The Reference

‘é in Prevention

Ll 2?lY for Animal Health

| —

Effect of an endotoxin challenge (Escherichia coli 055:B5, Sigma, St. Louis, MO) on plasma concentrations
of tumor necrosis factor-alpha (TNF) in saline- (-- control) and endotoxin-treated (-- endotoxin) Suffolk-cross
wethers. The arrow indicates the time at which endotoxin (0.4 g/kg of BW) was administered. Treatment x
time interaction (P < 0.0001). (From Coleman et al., 1993).
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Changes of A) plasma glucose and B) insulin concentrations (mean + SEM) after i.v. injection of
glucose (112.5 mg/kg BW) plus saline (M) or glucose plus recombinant tumor necrosis factor-a
(O, 5.0 g/kg BW) at starting time 0 in heifers (n = 6 per treatment) in Exp. 2. Asterisks indicate
the level of statistical difference; *P < .05, **P < .01, *** P <.001 as compared with the
corresponding values for the glucose plus saline treatment (Kushibiki et al., 2000; 2002; 2003;
Zarrin et al., 2014).
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Plasma free fatty acid concentration of heifers in response to LPS infusion (2 pg/kg, 1 mL/min, 100 min; m), saline infusion

(#), and saline infusion plus restricted feeding (®). Data points are means + SEM. n = 6 for each treatment. Arrows indicate

time of feed presentation. bLPS infusion values are different (P <.05) from values after saline infusion. D Values after saline
infusion and after saline infusion plus restricted feeding are different (P <.05) (Steiger et al., 1999)
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THE NEGATIVE EFFECTS OF LPS ARE THE MOST INTENSIVE

(Minuti et al., 2015)
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Plasma concentration of tumor necrosis factor- (TNF-a) in control (C; n 7), estradiol-treated (E2;
n 5; 2 mg/steer, intramuscularly, 3 and 1 d before LPS), and progesterone-treated (P4;n 8; 1
mg/kg BW, intramuscularly, 5, 3, and 1 d before LPS) steers after first (LPS1; top) and second

(LPS2; bottom) LPS challenge within 6 d (2.5 g/kg BW). Data represent least square means SEM.

AP< 0.05, bP<0.01vsC atthe same time. (Kahl et al., 2011)
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Effect of endogenous LPS on relative mRNA expression in the livers of cows fed the high- (HG) versus low-grain diets (LG).
Gene expression was analyzed using real-time PCR. (A) mRNA abundance of genes encoding antioxidant enzymes in the
liver; (B) mRNA abundance of Nrf2 target genes in the liver; (C) mRNA abundance of the Nrf2 gene; and (D) mRNA
abundance of the NF-kB gene. B8-Actin was used as the reference gene for gene expression. Data were analyzed by the 2
samples t-test using the compare means feature in SAS (SAS version 9.2, SAS Institute Inc., Cary, NC). Values are the mean —
SEM. ** (Abaker et al., 2017)
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Effect of endogenous LPS on antioxidant enzyme activity, lipid peroxidation, total antioxidant capacity, and
NOS activity in the plasma of cows fed a high- (HG) compared with a low-grain diet (LG). (A) Total SOD
activity; (B) GPx activity; (C) catalase activity; (D) MDA, (E) T-AOC; (F) tNOS; and (G) iNOS activity. All enzyme
activity and biomarkers were evaluated spectrophotometrically, and the results are expressed as the mean
— SEM. Data were analyzed by the 2 samples (Abaker et al., 2017)
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Fluctuation of body temperature (a) and respiratory rate (b) of cows infused with sterile saline
solution (CON) or LPS infusion solution (LPS). Data are shown as means and respective
standard deviation values (Ning et al., 2018)
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Uterine gene expression profile analysis with gRT-PCR
The genes involved in transcriptional regulation were measured in the uterine tissue.
The error bars indicate the standard error of the mean and ** indicates significance at
P<0.01 (Bilal et al., 2017)

LipopolysaccharideS derived from the digestive tract triggers an
inflammatory response in the uterus causing endometritis of
mid-lactating dairy cows during SARA
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HIGHER POSTPARTAL BHBA AND HEPATIC TRIGLYCERIDE IN
ENERGY OVERFED COWS (Ji et al., 2012)

Serum BHBA Liver TG
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...also greater incidence of metabolic disease (DA, ketosis; Janovick et al., 2011)
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Concentrations of the major fatty acids in serum measured at 1 wk before (BLACK) and 0.5 (WHITE), 1
(checked), 2 (hatched), and 3 (striped) wk after parturition in cows that were either fed at restricted energy
intake (A; n = 4) or were overfed (B: n = 7) during the dry period. Data represent means (+ MEANS)
Different letters indicate that the mean concentration of the fatty acid differed significantly (aP <
0.05, bP < 0.001) from the mean concentration at 1 wk before parturition (Rukkwamsuk et al., 2000)
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Comparison of the concentrations of the different fatty acids in serum measured at 1 wk (A) before and 0.5
wk (B), 1 (C), 2 (D), and 3 (E) wk after parturition in cows that were either fed at restricted energy intake (; n
=4) or were overfed (; n = 7) during the dry period. Data represent means (+ SEM) Asterisks indicate that
the mean concentration of a fatty acid differed significantly (P < 0.05) in the two groups (Rukkwamsuk et al.,
2000)
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De novo
ceramide synthesis
C16:0-CoA + serine

SPT‘
3-ketosphinganine
Reductase
Sphinganine
cerst-6 JJ FACoA

Dihydroceramide

Sphingomyelin
Sphingomyelin
hydrolysis

Pathways of ceramide synthesis. CerS, ceramide synthase; FA-CoA, fatty acyl-CoA;
PChol, phosphorylcholine; SMase, sphingomyelinase; SPT, serine palmitoyltransferase
(Rico et al., 2018)

Of particular interest, C16:0-
and C24:0-

ceramide (d18:1:16:0- and
d18:1:24:0-ceramide,
respectively)

have gained attention
because of their associative
and causative

roles in the dysregulation of
insulin signaling
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Milk production parameters at first DHI test day, with exception of
colostrum, in fresh cows in a study of ketosis in dairies in the

Netherlands (Vanholder et al., 2015)

Ketosis status

Colostrum (L)
Actual yield (L)/expected yield (L)

No. of

COWS None SCK CK
1,572 4.7 5.6 72
1,149 0.99 1.02 1.00
1,149 34.6 37.9 36.8
1,149 212.9 1315 186.8
1,149 34 3.3 3.2
1,149 42 1.3 4.6

Veerkracht/DGC/2019
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MONITORING AND EVENTUALLY TREATING COWS AFTER CALVING AS A
SOLUTION IS ONLY THERAPY FOR VETERINARIANS AND OWNERS NOT
FOR COWS
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SERUM CONCENTRATIONS OF GLUCOSE, FATTY ACIDS, BHB, LIVER DAMAGE MARKERS
AND INFLAMMATION MARKERS IN HEALTHY COWS AND COWS WITH A SEVERE FATTY
LIVER (Du et al., 2018)

Severe fatty liver (n = 15) Control (n = 15)

Item' Median Interguartile range Median Interquartile range Povalue
Glucose (mM) 2.85 3.7 <0.001
Fatty acids (mM) 1 0.4 <0.001
207 0.46 <0.001

T/L 130,69 TG <0.001

ALT (U/L) 9818 17.33 <0.001
HP (g/L 0.47 {] 42-0.58 0.18 <0.001
SAA (pg/mL) 03.5 82.36-105.14 41.88 <0.001
GLDH (U/L) 44.1 35.7-40.3 20.9 6-23.3 <0.001
GGT (U/ L__ 25.6 19.92-31.68 13 11.01-13.73 <0.001

'AST = aspartate aminotransferase; ALT = alanine aminotransferase; HP = haptoglohin; SAA = serum amyloid A; GLDH = glutamate dehy-
drogenase; GGT = ~-glutamyl transferase.

Veerkracht/DGC/2019
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WHAT HAPPENED ACTUALLY IN THE HIGH ENERGY DIETS
USED IN THE RESEARCH OF DRACKLEY; DELOOR, JANOVICK,
MANN ETC
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EXAMPLES OF (ONE) DIET DRY PERIOD
FEEDING STRATEGY (GOLDLICKS)
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Because cows never reach satiety (insulin ), they react with high DMI (15-16 KG) DM (pull
and push)
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PLASMA NEFA CONCENTRATION IN COWS WITH AND IN COWS
WITHOUT UDDER BY MINIMIZING ENERGY (Ca) OUTPUT(Goff et al.,
2002)

‘Why else would 1 be hooked np with this
cal ine? It's sucking eve:

== Mastectomy (n=6)
—*= Intact (n=6)
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EFFECT OF DIETARY PROTEIN CONCENTRATION ON MILK (legend: dietary protein
concentration, 1 to 150 DIM/151 to 305
DIM) (Law et al., 2009).

—+-114/114 = 144/144 - 173/173 <+ 114/144 = 144/173 +‘!ﬂ73/144

Milk yield (kg/d)
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Week of lactation

LOW PROTEIN INTAKE MEANS LOW COLOSTRUM PRODUCTION =
MILK FEVER INCIDENCE, AND LOW LEVELS OF KETONE BODIES IN
THE BLOOD Veerkracht/DGC/2019
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THE INTERACTION BETWEEN PRE- AND POSTPARTUM CP LEVELS ON NUTRIENT INTAKE, MILK
AND COMPOSITION , AND BW AND BCS CHANGES IN THE FIRST 21 DAYS OF LACTATION FOR
MULTIPAROUS HOLSTEIN COWS 1 (Farahani et al., 2018)

13pre 15pre Povaluz
10post t6post 10p0st Pre x Post x  Prox Post
Item (n=9) [n=8§) (n = 10) SEM Pra Post Post. Tima Tima » Time
041 <001 0oz <001 0. 0.06 0.53
(Meal/d) 031 o 0.04 0.97 0.06 0.65
A% In.00* 095 013 <001 0m 0.20 naz 081
Milk yield (kg/d)
Actual 0.2 0.8 001 <00l 0.63 0.97
4% Fi 37.00 0. 0.10 0.97 0.50
2.00° =001 0.02 0.66 0.63
70.0¢ 0.1z 064 0.21 0.65
347 3.50 332 35T 018 08 043 0.5 0.62 082 0.8
120 139 127 137 007 00 003 0.4% 0.90 0.0 0.38
220 007 045 077 0.24 0.19 0.67 0.99
L2 002 020 004 <001 0.91 075 0.98
H 468 005 029 01z 044 057 0.32
ke/d 182° 0 006 = 0.48 0.3
2 11.00 0.4 W 0.04 0.36
LSl 036 =01 0.02 017 041
e (kg/21 d) 20,10 0.0 0.47
ge per 21 d° 038 0.1 0.10

- 0.05).
M in prepartum period; pestpartum diets: 16post — 16.1% CP and 10post — 18.6% CP bused on DM in

15

12.5% CP and 15pre
postpartum pa
4 FOM = [d i
*Percentage of NE;, requirem

“Scoring besed on & scale fron 5 increments { Edmonson et al., 1980)
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Plasma nonesterified fatty acid (NEFA) concentration of cows fed 2 levels of energy in the dry period: CEl (A) = 108% of the
ME requirements of grass silage, wheat straw, and rapeseed meal (55/45/5%); HEI (m) = 141% of the ME requirements of
grass silage duringmnwk 8 to 1 prepartum. Values are back-transformed LSM — SE from repeated-measures analysis of log-
transformed data (n = 16). Effects of dietnprepartum (P = 0.26), diet x time prepartum (P = 0.07), diet postpartum (P = 0.62),
and diet x time postpartum (P = 0.28) (Salin et al., 2018)

0.7

—A—CEl
—a—HEI

0.6

0.5

NEFA, mmol/L

-56 -42 -28 -14 0 14 28 42 56

Time relative to parturition, d

Veerkracht/DGC/2019

14


eigenaar
Stempel


The Reference

‘é in Prevention

e for Animal Health

| S

Graphical presentation of the interrelationships among unbalanced diet and resulting rumen and systemic disorders during transition period and
their effects on fertility of cows: RDS, rumen degradable starch; peNDF, physical effective neutral detergent fiber; SCFA, short-chain fatty acids;
NEB, negative energy balance; NEFA, non-esterified fatty acids; DMI, dry matter intake; BHBA, beta-hydroxy-butyrate; BCS, body condition score;
ROS, reactive oxygen species; IL-1, interleukin 1; IL-6, interleukin 6; COX, Cyclooxygenase; APP, acute phase proteins; GnRH, gonadotropin-
releasing hormone; FSH, follicle stimulating hormone; LH, luteinizing hormone; PGF2a, prostaglandin F2a; P4, progesterone and E2, estradiol;
indicates endotoxin (after Deckardt et al., 2013 and Zebeli et al., 2015)
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Serum metabolites, inflammatory parameters, and glucose and insulin tolerance test in rats fed with milk from cows consuming a low forage
(LFM) or high forage (HFM) diet: (A) leptin (L), (B) adiponectin (A), (C) leptin:adiponectin (L/A) ratio, (D) tumor necrosis factor-a (TNF-a), (E) IL-1,
(F) IL-10, (G) plasma glucose concentration, (H) plasma insulin concentration at different times after glucose load (oral glucose tolerance test),
and (1) plasma glucose concentration at different times after insulin injection (insulin tolerance test). In panels G, H, and |, the upper inset shows
the area under curve (AUC) for each group (mean — SE; n = 7 animals/group). Different letters indicate statistically significant differences
between treatment groups (< 0.05) (Cavaliere et al., 2018)
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Mitochondrial parameters of rats fed with milk from cows consuming a low forage (LFM) or high forage (HFM) diet: (A and B) hepatic
mitochondria respiration rates at states 3 and 4 in the presence of succinate (A) or palmitoyl-carnitine (B) substrates; (C) carnitinepalmitoyl
transferase (CPT) activity; (D) basal and (E) fatty acid-induced proton-leakage; (F) intracellular H202 yield, (G) basal aconitase/ total aconitase
ratio, and (H) superoxide dismutase (SOD) activity (means — SE from 7 animals/group). Different letters indicate statistically significant
differences between treatment groups (P,0.05) (Cavaliere et al., 2018)

[ Control = LFM B HFM

5 wl

e 23 T

H iE g L3
1R £

£% g3 z

i i i ir

5 =2 £

H i3 = [

£f £ I

& [ £

Sote 3 Stato Saate 3 Stao 4

Sorirdl 170
- ontrol I~
= 180 =

= - LFM E 10

= -~ HFM s 150

g 180 g

H £ 140

2 2

2 140 = 130

: g

120-
.g 120 E
5 s 1o
o 25 50 75 0 50 100 150
Oxygen consumption Oxygen consumption
[ng-atoms of O (min-mg of protein)] [ng-atoms of O (min-mg of protein)]
= o8 = 100
i £ - 2 :
2 3 on k]
- 3 £
H 3 os0 H
H g =
§~ L 2
o g
= < 000
Veerkracht/DGC/2019

THE LONG TERM SOLUTION FOR DAIRY FARMERS IS NOT IN
MONITORING KPI’'S AND FORCING THE COW FOR MILK, BUT IN
EPIGENETIC AND METABOLIC PROGRAMMING OF THEIR ANIMALS
INCLUDING MICROBIAL COLONIZATION OF THE YOUNG CALF
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IMPACTS OF EARLY LIFE NUTRITION ON ANIMAL
PHYSIOLOGY AND METABOLISM

Prenatal nutritional
environment
(undernutrition,
overnutrition etc.)

¥

Colostrum yield and
composition, and
lactation performance

Postnatal dietary
environment
(feed quality, feed quantity
% etc.)

Postnatal life

d 4 Matabolicand
wt

e
/
T !

Liver
t

-
# Birth wsght
Body

eompositien
> ke

» fiber type

Modified postnatal
phenotype

> Poor production potantial
> Poor reproductive abiity
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EFFECTS OF PREPARTUM MATERNAL ENERGY DENSITY ON BIRTH
WEIGHT MEASUREMENTS AND THE ANTIOXIDATION CAPABILITY IN
NEONATAL CALVES (Gao et al., 2012)

Crox! (,‘mupz
Tten Hin=10) Mp=10 Lip=20) lten H{n=10) M=10)
Birth weight, g 380=36 Q0535 3015+ 347 056+ 0.10° 040+ 016
Body heizht, om 700 = 185 .60 + 143 A7)+ 164 { el il
Body lengtn, em 430 = L6 7360 & 155 725+ 110 CSHPy. Ul 0T 0 7504 120
Thoracic girth, e 78,90 = 160" 3,00+ 183 761 £ 178 i pt Sk oy
Uablcs, gich, am 7900 = 208 7042150 7867 4 2of" MDA, il Gl s

*Weans in the zame 10w without 2 commen arperseript differ (a.b 2> 005; ¢,d 2 < C.01), Meanz ir. rews

itk ccrror superscripts do not diffzr (2> C.05).

'L = low nergy (ME; = 525 MI/kg cf OM); M = medivm erergy (NEy = 533 MI/kg of DMj; H = high

energy (ITE; = 6.48 M- /kg of DM)

““\leans in the same row without a common superseript differ (abc P » 0.05; ¢.d: P< 0.01). Means in rows
with common superseripts do not differ (P> 0.03).

"T.AOC = total antioxidant capacity; SOD = superaxide dismutase; GSH-Px = glutathione peroxidase; MDA
= maleic dialdehyde.
= low en |
energy (NE = 6.48 M M)

Neonatal asfyxia

e of DM); M = medium energy (NEy, = 5.88 M ke of DM]; H = high
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Representative photomicrograph(10) showing a contrastof small intestine villi of
bovine fetus from non-restricted(A)and feed-restricted(B) dams at 190 days of
gestation (Duarte et al., 2010)

Kees Peeters/ DGC Twente/ maart 2018

THE EFFECT OF MATERNAL ENERGY AND/ OR PROTEIN RESTRICTION ON THE
MORFOLOGY OF THE JEJUNUM OF NEONATAL GOAT KIDS (n= 4, Exp.1) (He et al., 2014)
A= control, B = protein restricted, C = energy restricted
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Intensive feeding during the first 3 week of life gives higher
insulin and IGF-1 plasma levels (Prokop et al., 2015)

Glucose, mmoliL. Insulin, microunitsimL

0

A ~—| W INT calves (n=21)
[al s [b] mmm CON calves (n =21)
8 c: B —
- -
6
4
2
0 - A 7

Age, woek of Iife Age, week of life

2 3 10
k of life Age, week of life
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CALVES NEED TO BE PROGRAMMED TO A HIGH PRODUCING
COW ! IS RESTRICTED TO THEIR FIRST WEEKS OF LIFE !!!!
(Brown et al., 2005)

I 7 T T TR A
2-8 378 378 668 668 ok

ADG (g)
8-14 470 1,060 400 1,130 A

Final BW (kg) 14 79.7 106.3 87.3 120.6 | **/xx

Total mammary weight 8 181 181 255 255 *
(g/100 kg BW)

14 252 390 274 511 s
Parenchyma weight 8 I 1.9 1.9 | 6.2 6.2 I *
(9/100 kg BW)

14 | 16 15 | 24 23 */ns
LL = Low growth week 2-14 ** P<0.01, * P<0.05

LH = Low growth week 2-8, high growth week 8-14
HL = High growth week 2-8, low growth week 8-14
HH = High growth week 2-14

(Brown et al., 2005)
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COW COMFORT; (HEAT) STRESS OF THE CLOSE-UP COW INFLUENCES
CALF QUALITY; AS THEY MATURE; THEY SURVIVE BETTER (Monteiro et
al., 2016)

CL HT P-value

Item Al IVF'  Total % Al IVF Total % Trt*
Bull calves (no.) 30 1 31 28 2 30

Heifer calves (no.) 29 12 41 20 15 44

DOA* 0 0 0 0.0 2 1 3 4.1 0.25
Bull calf mortality by 4 mo of age 1 0 1 3.2 3 0 3 10.0 0.35
Heifers leaving herd before puberty 1 4 5 12.2 3 7 10 22.7 0.26
due to sickness, malformation, or growth retardation 1 0 1 2.4 3 5 8 18.2 0.03
Heifers leaving herd after puberty, before first lactation 1 0 1 24 3 0 3 6.8 0.62
lactation

Heifers completing first lactation 27 8 35 85.4 22 7 20 65.9 0.05

TVF = in vitro fertilization.

*Percentage of animals (Al + IVF) affected out of total animals (males or females) in the respective treatment.
*Treatment.

‘Dead on arrival. Includes male and female calves.

Veerkracht/DGC/2019 Too much milk?

ANIMALS ARE NOT PASSIVE
MACHINES: BALANCING RATIONS ON
A COMPUTER IS NOT ENOUGH !l

GOTCHA AT LAST, YOU BLOODY WORM !

i1 I
@®ROGER WWW.KARIKATUR-CARTOON.DE
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AN INSIDE OUTSIDE APPROACH INSTEAD OF
AN OUTSIDE INSIDE APPROACH

...THE SICK ONES
ARE GETTING
EASIER TO SPOT...
g
({ ) ®
i Yo AN i i
¥ [ L i - H
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