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Einfluss von Hitzestress in der spaten Trachtigkeitsphase

Trachtigkeitsldange Geburtsgewicht des Differenz .
. Literaturquelle*
(Tage) Kalbes (Kilogramm) (Prozent)
HS Kontr. HS Kontr.
n.e. n.e. 40,6 43,2 8 Wolfenson et al., 1988
Avendafo-Reyes et
n.e. n.e. 33,7 37,9 11
al., 2006
274 278 40,8 43,6 6 Adino et al., 2009
n.e. n.e. 31,0 44,0 30 do Amaral et al., 2009
n.e. n.e. 39,5 44,5 11 do Amaral et al., 2009
274 277 41,6 46,5 11 Tao et al., 2011
272 276 36,5 42,5 14 Tao et al., 2012
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Folgen von Hitzestress In utero wahrend der Trockenstehzeit
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In utero heat stress decreases calf survival and performance
through the first lactation <] >

A. P. A. Monteiro, 5. Tao, I M. T. Thempson, and G. E. Dahl'
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Monteiro et al. (2016), J.Dairy Sci. (99) 8443



Hitzestress In utero wahrend der Trockenstehzeit

Effekt auf die Entwicklung der Tochter

CL HT P-value
Item Al IVF'  Total %’ Al IVF  Total % Trt*
Bull ealves (no.) 30 1 31 — 28 2 30 — —
Heifer calves (no.) 29 12 41 — 29 15 44 —
Stillborn" 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 ) 12.2 3 7 10 22.7 0.26
due to sickness, malformation, or growth retardation 1 0 1 24 3 5 8 18.2 0.03
Heifers leaving herd after puberty, before first lactation 1 0 1 2.4 3 0 3 6.8 0.62
lactation
Heifers completing first lactation 27 8 35 85.4 22 7 29 65.9 0.05

Monteiro et al. (2016), J. Dairy Sci. (99) 8443



Hitzestress In utero wahrend der Trockenstehzeit

... beinflusst die Fruchtbarkeit der Tochter

[tem CL HT SEM P-value
Heifers (no.) 36 32 — —
Age at first AT (mo) 13.6 13.8 0.2 0.32
Services per pregnancy d' 30 2.0 2.9 0.2 0.05
Age at pregnancy d' 30 (mo) 16.1 16.9 0.3 0.07
Services per pregnancy d' 50 2.3 2.6 0.2 0.32
Age at calving (mo) 24.8 25.0 0.4 0.72

1 . . .
Days after insemination.

Monteiro et al. (2016), J. Dairy Sci. (99) 8443



Hitzestress In utero wahrend der Trockenstehzeit

... beinflusst die Milchleistung der Tochter

w
o

N
(3}

ﬁ{,ﬁ%%%%}ﬁ%H%%«w\% et

Milk Production (kg)
N
o

15
—=—Cooling
10 A -O- Heat Stress
5 4
g

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
Weeks After Calving

Monteiro et al. (2016), J.Dairy Sci. (99) 8443



Hitzestress In utero wahrend der Trockenstehzeit

... beinflusst die Nutzungsdauer Tochter

CL HT P-value
Item Al IVF'  Total %’ Al IVF  Total % Trt*
Bull ealves (no.) 30 1 31 — 28 2 30 — —
Heifer calves (no.) 29 12 41 — 29 15 44 —
Stillborn" 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 ) 12.2 3 7 10 22.7 0.26
due to sickness, malformation, or growth retardation 1 0 1 2.4 3 b} 8 18.2 0.03
Heifers leaving herd after puberty, before first lactation 1 0 1 2.4 3 0 3 6.8 0.62
lactation
Heifers completing first lactation 27 8 35 85.4 22 7 29 65.9 0.05

Monteiro et al. (2016), J. Dairy Sci. (99) 8443
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Folgen von Hitzestress In utero wahrend der Trockenstehzeit

In Utero Heat Stress
Programs Reduced
Performance and Health in Calves

Geoffrey E. Dahl, no*, Amy L. Skibiel, pro, Jimena Laporta, #ho

KEYWORDS
« Mammary development ® Methylation e Milk yield » Heat stress

KEY POINTS

« In utero heat stress reduces the birth weight of calves. Trprny

« In utero heat stress compromises passive transfer. e

« Methylation patterns differ in hepatic and mammary tissues after in utero heat stress.

« Gomparad with calves born to cooled dams, calves from heat stressed dams have lower
milk yields.

Ty,
SRR

/

INTRODUCTION: EFFECTS OF LATE GESTATION HEAT STRESS ON THE DAM

recognized that heat stress, characterized by high ambient temperature
ive humidily, is a major factor adversely affecting callle throughout the
world, even in temperate regions.’ Heat stressed dairy cows are more vulnerable
to disease, have reduced fertility, and drastically lower milk product\on.“ In fact,
milk yield decreases of up to 40% have been reported, " which is partially attrib-
uted to the reduced feed intake of heat stressed cows, with the remaining decline
caused by physiologic adjustments in an effort to dissipate metabolic heat.”® It is
estimated that, in the United States alone, environmental heat stress on lactating
cows costs the dairy industry more than $1.5 billion in losses annually owing to
decreased milk yield and increased morbidity and mortality.” For that reason,
many farms in the United States have adopted heat abatement systems, such as

fans and water sprayers, to actively cool lactating cows.® However, this estimation
only accounts for lactating cows. Our recent sludy eslimated thal heal slress oo e ea ress

Disclosure Statement: Work reported in this paper was supported by grants from the National
Science Foundation (Award #1247362 to GED), USDA-NIFA (Award #2015-67015-23400 to GED)
and the UF/IFAS Climate Change Grant Program (to JL)

Department of Animal Sciences, Institute of Food and Agricultural Sciences, University of
Florida, Gainesville, 2250 Shealy Drive, POB 110910, FL 32611, USA

* Corresponding author.

E-mail address: gdahl@ufl edu

Vet Clin Food Anim 35 (2019) 343-353

B e o eservec vetfaod.thedinics.com Effekt auf Tochter? Effekt auf Tochter?

Dahl et al. (2019), Vet Clin Food Anim Practice, 343



Folgen von Hitzestress In utero wahrend der Trockenstehzeit
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Folgen von Hitzestress In utero wahrend der Trockenstehzeit

... beeinflussst den Euteraufbau der Tochter
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Bedeutung einer Restriktion des Futters zu spezifischen Trachtigkeits-
zeitpunkten bei Fleischrindern

Low protein increased ribeye
area
(i A
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Perry et al. (2024), Animal Reproduction Science
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Bedeutung einer Restriktion des Futters zu spezifischen Trachtigkeits-
zeitpunkten bei Fleischrindern

Low protein increased ribeye Reduced muscle fiber hypertrophy -
area decreasing birth weight and weaning weight
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Bedeutung einer Restriktion des Futters zu spezifischen Trachtigkeits-
zeitpunkten bei Fleischrindern

Low protein increased ribeye Reduced muscle fiber hypertrophy -
area decreasing birth weight and weaning weight
AN A
r N N
Reduced adipogenesis - decreasing marbling in
offspring
A
@ R

0 1 2 3 4 5 6 7 8 9
Gestational Age

Perry et al. (2024), Animal Reproduction Science 17



Bedeutung einer Restriktion des Futters zu spezifischen Trachtigkeits-
zeitpunkten bei Fleischrindern

Low protein increased ribeye Reduced muscle fiber hypertrophy -
area decreasing birth weight and weaning weight
AN A
r N N
Reduced adipogenesis - decreasing marbling in
offspring
A
il N

Decreased fertility among
male offspring
A
r A\
Reduced antral follicle count

.
‘i N

Reduced embryo survival
oy

0 1 2 3 4 5 6 7 8 9
Gestational Age

Perry et al. (2024), Animal Reproduction Science 18



Bedeutung einer Restriktion des Futters zu spezifischen Trachtigkeits-
zeitpunkten bei Fleischrindern

Low protein increased ribeye Reduced muscle fiber hypertrophy -
area decreasing birth weight and weaning weight
AN A
r N N
Reduced adipogenesis - decreasing marbling in
offspring
A
il N

Decreased fertility among
male offspring
A
r A\
Reduced antral follicle count

.
‘i N

Reduced embryo survival
oy

0 1 2 3 4 5 6 7 8 9
Gestational Age

Perry et al. (2024), Animal Reproduction Science 19



Bedeutung einer Restriktion des Futters zu spezifischen Trachtigkeits-
zeitpunkten bei Fleischrindern

Low protein increased ribeye Reduced muscle fiber hypertrophy -
area decreasing birth weight and weaning weight
AN A
r N N
Reduced adipogenesis - decreasing marbling in
offspring
A
il N

Decreased fertility among
male offspring
A
r N\
Reduced antral follicle count

A
{ A\

Reduced embryo survival
=

0 1 2 3 4 5 6 7 8 9
Gestational Age

Perry et al. (2024), Animal Reproduction Science 20



Bedeutung einer Restriktion des Futters zu spezifischen Trachtigkeits-
zeitpunkten bei Fleischrindern

Low protein increased ribeye Reduced muscle fiber hypertrophy -
area decreasing birth weight and weaning weight
Pl AL
r N N
Reduced adipogenesis - decreasing marbling in
offspring
A
il N

Decreased fertility among
male offspring
A
r A\
Reduced antral follicle count

AN
‘i A\

Reduced embryo survival
sy

0 1 2 3 4 5 6 7 8 9
Gestational Age

Perry et al. (2024), Animal Reproduction Science 21



aritat der Mutter & Milchleistung der Tochter

JDS
Communications®
2025; 6:544-547

https://doi.org/10.3168/jdsc.2025-0775
Short Communication

Genetics

Relationship between cow parity and maternal
parity on dairy cow lactation performance

D. P.Berry™ and K. Downing®

Abstract: The effect of dam

ity on the subsequent performance of her female progeny is of interest when exploring the cost-benefit

of alternative herd-level breeding strategics. This is especially true with the growing adoption of sexed semen where proportionally more

of the heifers and younger cows in a herd may be selected as

cross-sectional analysis of 183,875 cow lactation recor
to 10+) and subscquent prog
effcts for these traits 50 as to inform cost
models w -m o included as a random uu
increas th cow parity up to parity 3
still pmduccd onaverage, 19% to 21
multiparous cows. The mean 305,
7(19.8 kg more milk than progen;
Atthough the mean $CS

nefit analyses.

this association was almost n

[ oy herds exprincing genetic mprovemen, the young-
st animals are the most genctically clite cohort. Furthérmore,
irespective of whether based on conventional or sexed semen,
conception rates tend o be greatest in heifers (Maicas et al., 2019)
relaive to cow herd-mates. Pimarly orhes 2 reasons, mlipa.
rous heifers are more likely to be chosen for mating with sex-sort
the queston whether the parity of the dam

on performance of the resulting female progeny.
There is actually a paucity of recent studies in dairy cows that have
explored the potential association between the parity of the dam
and the subsequent lactation performance of her progeny (Storli
1., 2014; Van Eetvelde et al., 2020; Handcock et al., 2021)
Furthermore, as reproductive performance in many dairy herds im-
prove, n pportunitycists 0 increase the age profile i the herds.
There s also a lack of recent estimates of parity effects on lactation
performanc of the cow hersel,epecilly for older pary cow

The objective therefore of the present study was to first explore
the associations between the parity of the dam and the subsequent
lactation performance of her progeny and second to estimate, using
recent performance data, parity effects of the cow herself. Model
solutions will be useful when quantifying the impact of various
Tecommended mating schemcs pased on dam party bt also the
impact of increasing cow lifespan.

Total lactation 305-d milk yield, fat yield,and procn yied
were avilable from the Irish Catle Breeding Federation national
database To cows calving i the -1 period fom 2020 10 2004;
mean milk fat and protein percentage as well as arithmetic mean
SCC were also available. Somatic cell count was transformed into

-andidate dams of the next
on the effect of, or association between, dam parity and subsequent proges
in the present study was o quantify the association between dam parity (1
lactation \«uld "ilk ot and proin concentraton, and SCC, Als of ntores were mode cow pary
ofimproving cow lfespan. All associations were
while also fciltating

encration. There is a paucity of information

ny lactation productivity in dairy cows. The objective of the

estimated using linear mixed

3 % higher than y
- more milk than first pariy cows although mean facation SCC increased with advancing parity in
Iactaio il ied ofcowsstesod s e paty mumberof thei dmsinctcsed, peskin t sty
i frstlactation dams) before declining. In contrast, peak fat and prot
i ‘cows was greatest in progeny from pa

parity number increased. In conchmon although dam parity was associated with progeny lactation prforma

dam and cow parity Mean yield
lds from first parity cows) alkr which it declined; parity 10+ cows

yields occurred at younger
declined thereafter as dam
nce, the biological extent of

s, mean lactation SC

for the sire and
dam of all cows from the Irish national genetic evaluation under-
taken in February 2020 were also available. Genetic cvaluations
were available for all 3 yield taits, fat and protein percentage
ell “The Irish national genetic evaluations for the 3
vield raits and, by extension, milk fat and protein percentage, are
undertaken using an across-breed test-day model where parity 1,
and 3+ are treated as sej s in 2 multitrait model. The
genetic evaluations for each of the 3 yield traits are run separately.
The predicted transmitting ability for the yield traits used in the
present study is that which is published nationally, which is the
eigted aveng of e indiidul prity peediced gansmiviog
ability as 0.41:0.33:0.26 for parity 1 y. Breed
is fitted via genetic groups in the founder popu\dlmn " Which are
allocated to breeds. The genetic evaluations are expressed across
breeds. The genetic ns for SCS are undertaken using
animal repeatability model where log:SCC is the dependent vari-
able. The estimated breeding value of all cows in the present study
was simply the sum of the respective predicted transmitting abi
of both parents; both the sire and dam of ll cows had to have been
recorded.

Only lactation data from cow parites 1 10 15 as well as those
cows born from parity 1 to 15 dams were retained; due to a pau
of records in older parity animals, parities 10 and greater were
recoded as a single group. Only performance data from cows that
were producing in the same herd where they were born were re-

i Innovation Centre, M ke

Co. Cork, P61 P302, Ireland, Irsh Cattle Breeding Federation,

Ballincollg, Co. Cork, P31 D452, Ireland. *C

©2025, The Authors. on behalfof the

28,2025, Accepted May 06, 2025.
The i JDsci

e under the CC BY

Nationale Datenbasis Irish Cattle Breeding Federation

(2020-2024) 1,8 Mio Laktationen

LaktationsNr. wahrend der Trachtigkeit

Tochterleistung ?
Milchleistung ?

- Gesamtprotein ?
- Gesamtfett ?
- Somatische Zellzahl ?

Berry et al. (2025), JDS Communications 6:544-547

22



Paritat der Mutter & Milchleistung der Tochter

Yield (kg) Composition (%)
Parity N Milk Fat Protein Fat Protein SCS (loge units)
1 429,201 0a 0? 0? 0 0? 0
2 423,085 3(2.17)° 1.4 (0.09)° 0.2 (0.07)™ 0.02 (0.001)° -0.002 (0.0005)° 0.006 (0.0022)°
3 317,985 9 (2.35)% 1.4 (0.09)° 0.3 (0.08)° 0.02 (0.001)° 0.000 (0.0006) —0.005 (0.0023)°
4 239,098 15 7 (2.56)< 1.2 (0.10)™ 0.4 (0.08)° 0.01 (0.001)° 0.000 (0.0006) -0.011 (0.0025)«
5 169,980 16.1 (2.86)° 14(0.11)° 0.4 (0.09)° 0.02 (0.002)° 0.002 (0.0007) ~0.012 (0.0029)%
6 111,244 14.2 (3.34)" 1.1(0.13)™ 0.3(0.11)° 0.02 (0.002)° 0.002 (0.0008) ~0.013 (0.0033)%
7 68,578 19 8 (4.06)° 1.0 (0.16) 0.4 (0.13) 0.01 (0.002)° 0.001 (0.0010) -0.016 (0.0040)%
8 38,262 7 (5.23)% 0.7 (0.21)° 0.2 (0.17)*® 0.02 (0.003)" 0.005 (0.0013)¢ —0.013 (0.0052)°
9 20,120 13 o (7.06)*<¢ 0.5 (0.28)° 0.1 (0.23)* 0.02 (0.004)° 0.004 (0.0017) -0.027 (0.0070)°
10 16,322 1(7.88)% -0.3(0.32)° -0.2 (0.26)* 0.01 (0.004)° 0.005 (0.0019)¢ -0.027 (0.0078)%

““Different superscripts within columns denote differences (P < 0.05) between solutions without adjustment for multiple testing.

- Hohere Milchleistung obwohl Genetik der alteren Miitter geringer !

Berry et al. (2025), JDS Communications 6:544-547
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Paritat der Mutter & Milchleistung der Tochter

J. Dairy Sci. 100:5898-5808
httpsziidoi.org/10.31687ds. 201612530
UnNSFS O amancan Dary Science Asesciation”, 2017.

Postnatal phenotype of dairy cows Is altered by in vitro
embryo production using reverse X-sorted semen

Luiz G. B. Siqueira,*t
“Degarimen of Arimal
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Ein Betrieb (Florida, 4000 Milchkiihe/d)

1252 Kéalber aus ET = 831 Laktierende Tiere
3465 Kalber aus KB = 2037 Laktierende Tiere

LaktationsNr. wahrend der Trachtigkeit
N

Tochterleistung ?
- Milchleistung ?

- Gesamtprotein ?
- Gesamtfett ?

Siquera et al. (2017), J. Dairy Sci. 100:5899-5908
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Paritat des Muttertieres (Kuh vs. Rind)

... beeinflusst die Entwicklung & die Milchleistung der Tochter

Dam parity P-value
Nulliparous Parous Dam Dam parity by

Endpoint (parity = 0) (parity >1) parity technique interaction
Growth trait

Gestation length (d) 274.8 £ 0.2 277.5 £ 0.21 <0.0001 0.154

Birth weight (kg) 36.9 + 0.2 409 +£ 0.2 <0.0001 0.13

Weaning weight (kg) 8329+ 1.3 93.6 £ 1.0 <0.0001 0.028'

Weight at first breeding (kg) 345.7 £ 1.7 3528 £ 1.6 0.0025 0.87

ADG, birth to weaning (kg/d) 0.66 £+ 0.03 0.70 4 0.02 0.22 0.49

ADG, weaning to breeding (kg/d) 0.86 4+ 0.009 0.87 4+ 0.007 0.39 0.60
Reproduction trait

Age at first calving (mo) 23.3 +£0.2 236 +0.2 0.29 0.16

Days open, first lactation 96.0 £ 4.2 103.3 £ 3.2 0.15 0.36
Production trait

Projected actual milk yield, 305 d (kg) 10,761 + 70 11,035 + 62 0.0019 0.37

Projected actual fat yield, 305 d (kg) 377.0 £ 2.7 390.7 + 24 <0.0001 0.17

Projected actual protein yield, 305 d (kg) V7D =2 BB 337.2 £ 2.0 0.0007 0.22

Siquera et al. (2017), J. Dairy Sci. 100:5899-5908
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Embryotypus & Milchleistung der Tochter

I Ein Betrieb (Florida, 4000 Milchkiihe/d)

hitps:iidoi.org!10.3168(ds.2016-12530
© Amancan Dairy sience Aszociten’”, 017

Postnatal phenotype of dairy cows Is altered by in vitro
embryo production using reverse X-sorted semen

Luiz G. B 5|qumra‘r5unaluuhman3 M. Sofia Ortaga,” and Pater J.| Hanssn
n Regroductive and Perinatal Sinlogy R

3465 Kalber aus KB = 2037 Laktierende Tiere

ABSTRACT Key words:

Embryotypus (KB, IVP, IVP sexed semen)
N

Tochterleistung
Milchleistung ?

- Gesamtprotein ?

- Gesamtfett ?

Siquera et al. (2017), J. Dairy Sci. 100:5899-5908
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Embryotypus & Milchleistung der Tochter

Table 1. Effects of technique used to produce a pregnancy on characteristics of the resultant offspring’

Endpoint Al IVP-conv IVP-sexed MOET P-value?
Growth trait
Gestation length (d) 276.3 £ 0.1 276.5 + 0.4 276.2 + 0.3 275.5 £ 0.5 0.7222
Birth weight (kg) 38.5 £ 0.1° 394 +£0.3" 39.0 + 0.2" 38.7 + 0.4* 0.0280
Weaning weight (kg) 88.2 4+ 0.6 88.3 £ 1.7 89.4 4+ 1.2 87.0 £ 2.4 0.7718
Weight at first breeding (kg) 344.3 + 0.8" 351.0 + 2.8™ 355.3 + 2.0° 346.5 + 3.2 <0.0001
ADG, birth to weaning (kg/d) 0.69 + 0.01 0.68 + 0.03 0.70 £ 0.03 0.66 + 0.05 0.8925
ADG, weaning to breeding (kg/d) 0.85 =+ 0.004° 0.87 £+ 0.01°" 0.89 + 0.01" 0.87 4+ 0.02% 0.0015
Reproduction trait
Age at first calving (mo) 23.5 £ 0.1 23.8 + 0.3 23.2 +0.2 23.3 +£0.3 0.4520
Days open, first lactation (d) 100.0 £+ 2.1 108.3 £ 5.5 102.7 £ 3.9 875 £ 7.6 0.1479
Production trait
Projected actual milk yield, 305 d (kg) 11,038 £+ 31° 10,946 + 100™ 10,717 + 76" 10,891 + 149" 0.0014
Projected actual fat yield, 305 d (kg) 388.3 £ 1.2° 385.6 + 3.9° 377.1 £+ 3.0° 384.7 + 5.8 0.0072
Projected actual protein yield, 305 d (kg) 334.6 £ 1.0° 336.5 £ 3.3° 327.1 4+ 2.5" 331.2 + 4.8 0.0318
Genetic trait
Genomic PTA for milk (kg) 203.2 + 5.4° 290.2 £ 16.6" 284.2 + 12.0 234.7 + 18.3" <0.0001
Genomic PTA for fat (kg) 8.9 £0.2° 148 £ 0.7° 14.3 +£0.5" 14.6 + 0.7 <0.0001
Genomic PTA for protein (kg) 7.3 +£0.1° 11.1 £ 04" 10.6 + 0.3" 9.6 + 0.4 <0.0001
Dam PTA for milk (kg) 68.9 + 6.1° 216.9 + 33.2" 182.2 4+ 27.9° 20.6 + 30.2° <0.0001
Sire PTA for milk (kg) 3304 £6.2° 346.5 + 18.8° 461.3 + 13.3" 366.7 £+ 20.8° <0.0001
Net merit ($) 321.0 £ 2.9° 455.7 £ 9.0° 463.6 £+ 6.5" 420.2 4+ 9.9° <0.0001
Genomic PTA for DPR 1.9 £ 0.03" 2.0 £ 0.09" 2.4 + 0.06" 21 +01% <0.0001

Siquera et al. (2017), J.

Dairy Sci. 100:5899-5908
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Embryotypus & Milchleistung der Tochter

Table 1. Effects of technique used to produce a pregnancy on characteristics of the resultant offspring’

Endpoint Al IVP-conv IVP-sexed MOET P-value?
Growth trait
Gestation length (d) 276.3 £ 0.1 276.5 + 0.4 276.2 + 0.3 275.5 £ 0.5 0.7222
Birth weight (kg) 38.5 £ 0.1° 394 +£0.3" 39.0 + 0.2" 38.7 + 0.4* 0.0280
Weaning weight (kg) 88.2 4+ 0.6 88.3 £ 1.7 89.4 4+ 1.2 87.0 £ 2.4 0.7718
Weight at first breeding (kg) 344.3 + 0.8" 351.0 + 2.8™ 355.3 &£ 2.0° 346.5 + 3.2 <0.0001
ADG, birth to weaning (kg/d) 0.69 + 0.01 0.68 = 0.03 0.70 £+ 0.03 0.66 + 0.05 0.8925
ADG, weaning to breeding (kg/d) 0.85 =+ 0.004° 0.87 £+ 0.01°" 0.89 + 0.01" 0.87 4+ 0.02% 0.0015
Reproduction trait
Age at first calving (mo) 23.5 £ 0.1 23.8 + 0.3 23.2 +0.2 23.3 +£0.3 0.4520
Days open, first lactation (d) 100.0 £+ 2.1 108.3 £ 5.5 102.7 £ 3.9 875 £ 7.6 0.1479
Production trait
Projected actual milk yield, 305 d (kg) 11,038 + 31° 10,946 + 100™ 10,717 + 76" 10,891 + 149" 0.0014
Projected actual fat yield, 305 d (kg) 388.3 £ 1.2° 385.6 + 3.9° 377.1 £+ 3.0° 384.7 + 5.8 0.0072
Projected actual protein yield, 305 d (kg) 334.6 £ 1.0° 336.5 £ 3.3° 327.1 4+ 2.5" 331.2 + 4.8 0.0318
Genetic trait
Genomic PTA for milk (kg) 203.2 £ 5.4 290.2 + 16.6" 284.2 + 12.0° 234.7 + 18.3% <0.0001
Genomic PTA for fat (kg) 89 +0.2° 14.8 £ 0.7° 14.3 +£0.5" 14.6 + 0.7 <0.0001
Genomic PTA for protein (kg) 7.3 +£0.1° 11.1 £ 04" 10.6 + 0.3" 9.6 + 0.4 <0.0001
Dam PTA for milk (kg) 68.9 + 6.1° 216.9 + 33.2" 182.2 4+ 27.9° 20.6 + 30.2° <0.0001
Sire PTA for milk (kg) 3304 £6.2° 346.5 + 18.8° 461.3 + 13.3" 366.7 £+ 20.8° <0.0001
Net merit ($) 321.0 £ 2.9° 455.7 £ 9.0° 463.6 £+ 6.5" 420.2 4+ 9.9° <0.0001
Genomic PTA for DPR 1.9 £ 0.03" 2.0 £ 0.09" 2.4 + 0.06" 21 +01% <0.0001

Siquera et al. (2017), J.

Dairy Sci. 100:5899-5908
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Einfluss der Frihembryonalen Entwicklungsumgebung
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Senger (2003), modifiziert 29



Einfluss der Frihembryonalen Entwicklungsumgebung

IV P Maturation Fertilization Culture
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Embryotypus & Milchleistung der Tochter

Table 1. Effects of technique used to produce a pregnancy on characteristics of the resultant offspring’

Endpoint Al IVP-conv IVP-sexed MOET P-value?
Growth trait
Gestation length (d) 276.3 + 0.1 276.5 + 0.4 276.2 + 0.3 275.5 + 0.5 0.7222
Birth weight (kg) 38.5 + 0.1° 394 +0.3° 39.0 + 0.2 387 + 0.4™ 0.0280
Weaning weight (kg) 88.2 4+ 0.6 88.3 £ 1.7 89.4 +£ 1.2 87.0 £ 2.4 0.7718
Weight at first breeding (kg) 344.3 + 0.8 351.0 + 2.8 355.3 + 2.0° 346.5 + 3.2 <0.0001
ADG, birth to weaning (kg/d) 0.69 + 0.01 0.68 + 0.03 0.70 & 0.03 0.66 + 0.05 0.8925
ADG, weaning to breeding (kg/d) 0.85 =+ 0.004° 0.87 £+ 0.01°" 0.89 + 0.01" 0.87 4+ 0.02% 0.0015
Reproduction trait
Age at first calving (mo) 23.5 £ 0.1 23.8 + 0.3 23.2 +0.2 23.3 +£0.3 0.4520
Days open, first lactation (d) 100.0 £+ 2.1 108.3 £ 5.5 102.7 £ 3.9 875 £ 7.6 0.1479
Production trait
Projected actual milk yield, 305 d (kg) 11,038 + 31° 10,946 + 100*" 10,717 + 76" 10,891 + 149° 0.0014
Projected actual fat yield, 305 d (kg) 388.3 £ 1.2° 385.6 + 3.9° 377.1 £+ 3.0° 384.7 + 5.8 0.0072
Projected actual protein yield, 305 d (kg) 334.6 £ 1.0° 336.5 £ 3.3° 327.1 4+ 2.5" 331.2 + 4.8 0.0318
Genetic trait
Genomic PTA for milk (kg) 203.2 + 5.4° 290.2 £ 16.6" 284.2 + 12.0 234.7 + 18.3" <0.0001
Genomic PTA for fat (kg) 8.9 £0.2° 148 £ 0.7° 14.3 +£0.5" 14.6 + 0.7 <0.0001
Genomic PTA for protein (kg) 7.3 +£0.1° 11.1 £ 04" 10.6 + 0.3" 9.6 + 0.4 <0.0001
Dam PTA for milk (kg) 68.9 + 6.1 216.9 + 33.2" 182.2 4 27.9° 20.6 + 30.2° <0.0001
Sire PTA for milk (kg) 3304 + 6.2" 346.5 + 18.8° 461.3 +13.3" 366.7 + 20.8" <0.0001
Net merit ($) 321.0 &+ 2.9° 455.7 + 9.0 463.6 + 6.5" 4202 + 9.9° <0.0001
Genomic PTA for DPR 1.9 + 0.03" 2.0 + 0.09" 2.4 + 0.06" 21 +01% <0.0001

Siquera et al. (2017), J.

Dairy Sci. 100:5899-5908
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Einfluss des Embryonentypus (IVP) auf das Geburtsgewicht

THERIOGENOLOGY

THE VIABILITY OF LATE MORULAE AND BLASTOCYSTS
PRODUCED BY MNUCLEAR TRANSPLANTATION IN CATTLE

S.M.Willadsen, R.E.Janzen, R.J.McAlister, B.F.Shea,
G.Hamilton and D.McDermand
ALTA GENETICS INC.
box 12, site 12,RR #4, Calgary
Alberta, CANADA T2M 4L4

ABSTRACT

Late morulae and blastocysts, produced by fusion of
blastomeres from parent embryos of between eight and 64
cells and enucleated recently ovulated eggs, were
transferred to cow and heifer recipients. Of the 302
recipients, 128( 42.4 %) were pregnant at Day 35. Fourteen
( 4.6 %) had aborted by Day 90, another four( 1.3 %) aborted
when between 6 1/2 and & months pregnant. Of the remaining
110( 36.4 %) pregnant recipients, ten died due to unrelated
circumstances. One hundred( 33.1 %) survived to term and
produced calves.

Embryos of excellent and good quality gave pregnancy rates
of close to sixty percent and calving rates near fifty
percent. The corresponding results for poorer quality
embryos were about twenty percent and slightly below twenty
percent, respectively.

Congenital malformations were observed in four calves. The
rest appeared normal, although some were very large,
weighing up te 155 1bs.

-> 100 ET Kélber geboren
-> 4 Kalber zeigten Congenitale Malformationen

->» Einige sehr schwer (bis zu 70 kg !)

Willadsen et al. (1991), Theriogenology 35 (l)
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UbergroRe Kilber nach Transfer von IVP-Embryonen

Table 1. Gestation period, birth weight and sex of calves from embryos that developed in vivo
or in vitro after in vitro maturation and fertilization procedures

Number Gestation Sex Singles/Twin  Birth weight (kg‘]:
Treatment of calves period (d) male/female sets X + SEM Range
Al 74 277 + I.Ea 43/31 68/3 36+ 1.4 25-55
In vivo (sheep §  271+23" 4/ 6/1 3642.5°  32-64
oviduct)
In vitro (co-culture) 8 271 + 2.4° B/0 4/2 51 E.Eb 61-74

’hLeast square means = SEM in the same column with different superscripts differ (P <
0.001). Ra.'ngﬂ in birth weights are actual weights and given for single calves only.

Behboodi et al. (1994), Theriogenology
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Large Offspring (LOS) nach Transfer von IVP-Embryonen beim Schaf

30 -
Control flock 25 -
n=1033 20 -

In vitro culture

n=85

2 4 6 8
Birthweight {kg)

2 4 6 y
10 12 Birthweight (kg)

Walker et al. (1996), Theriogenology 45 (1), 111-120

10 12
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UbergroRe Kilber (LOS) durch Kulturbedingungen nach IVF

Gruppe Anzah Kalber Geburts-gewichte >50 kg >60 kg
[n] [ke] [%] %]

In vitro (SOF+BSA) 23 52,8 + 9,42 13 (59,1%2) 5(22,7%?)

In vitro (SOF+Serum) 10 56,7 £ 12,1° 5 (50,0%2) 5 (50,0%2)

Eileiter (Schaf) 34 44,1 £ 5,5° 4 (11,8%P) 1(2,9%P)

In vivo (MOET) 63 41,1 £ 3,0° 1(1,6%°) 0

In vivo (KB) 24 43,4 £ 4,3 0 0

a:b:c p<0.05

Lazzari et al. 2002
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UbergroRe Kilber (LOS) durch Kulturbedingungen nach IVF

Gruppe Anzah Kalber Geburts-gewichte >50 kg >60 kg
[n] [ke] [%] %]

In vitro (SOF+BSA) 23 52,8 + 9,42 13 (59,1%2) 5(22,7%°)

In vitro (SOF+Serum) 10 56,7 £ 12,1° 5 (50,0%2) 5 (50,0%2)

Eileiter (Schaf) 34 44,1 £ 5,5° 4 (11,8%P) 1(2,9%P)

In vivo (MOET) 63 41,1 £ 3,0° 1(1,6%°) 0

In vivo (KB) 24 43,4 + 4,3 0 0

a:b:c p<0.05

Lazzari et al. 2002
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Einfluss der Entwicklungsumgebung auf das globale embryonale

Genexpressionsprofil
Source —> Maturation — Post-Maturation
VITRO SH —
. | | |
IFOT-M SH . O
— =]
VIVO LA .

Rahman et al. (2025), BMC Genomics (26) 673
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Einfluss der Entwicklungsumgebung auf das globale embryonale

Genexpressionsprofil

Follikelphase & Eileiterphase (vivo vs. vitro)

Intracellular

Intracellular part

Intracellular organelle

Intracellular membrane-bounded organelle
Cytoplasm

Intracellular organelle part
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Macromolecule modification

Protein localization

Nitrogen compound transport
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Ubiquitin-like protein binding
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RNA transport
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Cell cycle
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Steroid biosynthetic process{
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Organic hydroxy compound biosynthetic process 1
Amino acid transport{

Cholesterol metabolic process{

Alcohol biosynthetic process

Secondary alcohol metabolic process
Secondary alcohol biosynthetic process 1

Organic acid transmembrane transporter activity 1
Carboxylic acid transmembrane transporter activity 1
Amino acid transmembrane transporter activity 1

Ran GTPase binding{

Neutral amino acid transmembrane transporter activity 1
L-amino acid transmembrane transporter activity §
Serine transmembrane transporter activity 4

L-serine transmembrane transporter activity 1

Terpenoid backbone biosynthesis
Steroid biosynthesis

(vivo vs. vitro)

0 2 4 6 8 10

Rahman et al. (2025), BMC Genomics (26) 673

Number of Genes
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Zentrales Dogma der Molekularbiologie nach Francis Crick (1958)
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Epigenetische Modifikationen - Regulation der Genexpression
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Epigenetische Modifikationen — Regulation der Genexpression
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Einfluss der Entwicklungsumgebung auf das globale embryonale
Methylierungsmuster

EREE
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Salilew-Wondim et al. (2018), BMC Genomics (19) 424 42
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