13 CONGRESO DE LA AVPA_2024

XIIl CONGRESO

ASOCIACIGN DE VETERINARIOS
DE PORCINO DE ARAGON

Cémo puede mejorar la genética la viabilidad de los lechones.

Instituto Agroalimentario de Aragdn (1A2). Universidad de Zaragoza.

ZARAGOZA
22 y 23 de mayo de 2024

Palacio de Congresos-Expo
Facultad de Veterinaria

Luis Varona &Q

www.avparagon.com

X1l conGRESO

ASOCIACIGN DE VETERINARIGS
DE PORCING OE ARAGON

avpax

¢Cuantos lechones nacidos llegan a destetarse?

M
R -

15 r 9

Numero de Lechones por Camada
% Supervivencia en Lactacion

Nacidos Vivos
- - Destetados
80

10 - — Supervivencia

https://bdporc.irta.es/resultados/

ZARAGOZA 22 y 23 de mayo de 2024

X1l conGRESO

ASOCIACION DE YETERINARIOS
DE PORCING DE ARAGON

¢Cuando se mueren los lechones?
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Leite et al., 2021. Investigating pig survival in different production phases using genomic models. J.
Sci. 99(8). skab217
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Tamaino de camada
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(a) Average farrowing survival per total number piglets born (b) Average lactation survival per total number piglets born

1004

y=103-081x R*=091

g

Farrowing survival, %
8

Nr of litters * 500 ® 1000 @ 1500 @ 2000

1004 2
y=103-0972x R“=0.96

Nr of litters * 500 ® 1000 ® 1500 @ 2000

5 10 15 20
Total number born

25 5 10 15 20 25
Total number born

Knol et al., 2022. Genetic aspects of piglet survival and related traits: a review. J. Anim. Sci. 100:skac190
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Tamaio de camada
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Varona, Ly Sorensen, D. A. 2014. Joint Analysis of Binomial and Continuous Traits with
a Recursive Model: A Case Study Using Mortality and Litter Size of Pigs. Genetics

196:643-651.
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Knap et al. 2023. Genetic and phenotypic
time trends of litter size, piglet mortality,
and birth weight in pigs.

Front. Anim. Sci.
https://doi.org/10.3389/fanim.2023.12181
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Uniformidad del peso
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Knol et al., 2022. Genetic aspects of piglet survival and related traits: a review. J. Anim. Sci.
100:skac190
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Duracion de la gestacion

- La duracién de la gestacion esta

. ..¢  relacionada con la heterogeneidad
éi 2 ) g del peso de los lechones.
§ 1 155 - Los lechones mas pesados marcan
g ‘2 ;5 % el inicio del parto.
o o - - Heredabilidad (0.39, Lopes et al.,
111 112 113 114 115 116 117 118 119 120 2017).

Gestation length, d

Rydhmer et al., 2008. Genetic correlations between gestation length, piglet
survival and early growth. Lives. Sci. 115:287-293.
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Duracion del parto
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Van den Bosch et al. 2022. Disentangling Litter Size and Farrowing Duration Effects on Piglet Stillbirth, Acid-Base
Blood Parameters and Pre-Weaning Mortality. Front. Vet. Sci. https://doi.org/10.3389/fvets.2022.836202

Heredabilidad reducida (0.08-0.10) (Canario et al., 2006; Merour et al. 2010).
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Comportamiento Materno

Genetic aspects regarding piglet losses and the maternal
behaviour of sows. Part 1. Genetic analysis of piglet mortality
and fertility traits in pigs

B

ellbrigge’, K.-H. & U. Presubn” and 1 Krie

Table 1 Description, rumber (n) and percentage (%) of the survival rate, the different causes of piglet losses (LOSS) and the explanatory notes on
body constitution

Trait Description n *
Sundval rate (SR) Survival of piglets from birth to weaning nm 843
LOsS
Crushing (CRUSH) Pigjets died by oushing under the sow 1733 124
Crushing - early (CRUSH_E) Piggets died by cushing during the first three days of life 1230 88
Crushing late (CRUSH_U) Pigets died by crushing after the third day of life 503 36
Crushing heavier pigets (CRUSH_H) Pigjets with more than 800 g birth weight died by aushing 1525 109
Observations
Underweight piglets (UW) Piggets that died and have had less than 800 g birth weight 361 26
or that were given the explanatory note ‘weak
Runt (RU) Pigjets died because of starvation or pigiets had an 307 22

indhvidual 21-day weight of less than 3 kg
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Comportamiento Materno

Genetic aspects regarding piglet losses and the maternal
behaviour of sows. Part 1. Genetic analysis of piglet mortality
and fertility traits in pigs

B. Hellbrigge', K.-H

nnewitz', C. Her

U. Presubn® and L Krieter'

Table 4 Heritabilities (+s.2.), additive genetic variance (o”,), random permanent sow effect (0S,,), random common litter
effect o) and repeatability (t) for the different causes of piglet losses (LOSS)

L0SS I +se. 7, P P t(%)
Sunival rate (SR) 0.03+0.01 0.03 0.02 0.09 12
Crushing (CRUSH) 0,03 0.01 0.03 0.01 0.07 10
Crushing - early (CRUSH_E) 0.04 £ 0.02 0.05 0.02 0.10 15
Crushing - late (CRUSH_L) 0.01+0.01 0.02 0.02 0.05 7
Crushing heavier piglets (CRUSH_H) 0.03+0.01 0.03 0.03 0.05 10
Underweight (UW) 0.03+0.02 0.04 0.07 012 18
Runt RU) 0.05+ 0.03 0.06 0.07 0.09 18

o} was setequal to 1.
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Numero y morfologia de mamas y calidad del calostro

Heritability of udder morphology and colostrum quality traits in swine!

A. Balzani,*2 H. J. Cordell# E. Sutcliffe, and S. A. Edwards - Uit Sci. 2016.94:3636-3644
doi:10.2527/jas2016-0458
*School of Agriculture, Food and Rural Development, Newcastle University
Newcastle upon Tyne, NE1 TRU, UK: tInstitute of Genetic Medicine, Newcastle University, Newcastle
upon Tyne NEI 3BZ, UK: and $ACMC Lid.. Upton House, Beeford. Driffield. East Yorkshire, YO2SSAF. UK

Udder morphology

coL 52 255 350 151 350 035007 ISAF = wow age at cuent farrowing. GLEN = sow gestation length NBA
SAMER 987 1085 1445 622 140 037(006) mamber of pughets bom alive. TBO  total b of paglets bom. LWD = bitter
SAMERSD 987 2162 794 4% M8 018(003) weaght at buth exchding sullborns. LS10 = lstes saze at 10 d afies farowsng
LEN 986 161 300 o N3 046(004) LWI0 = lies weight at 10 d after favowing: LiveD = total mumber of piglets
LENSD 986 281 221 00 M 0421 bom alive that deed dunng the first 10 d of age. STB = mumber of stillbom g
DIA %7 105 1M 48 12 lets. COL = colostrum IgG concentration. SAMER = mierieat distance within
Biaah e a1 57 the same yow: LEN = teat length: DIA = teat dismeter: AML = teat dastansce
! o the atdoummal mudlme OR = proportson of testy cnented perpendacular
b 907 412 L10ES: 308 MBS A1EEY) 10 the udder. NoFun = proporton of nonfinc tional teats. TT = total mumber of
AMLSD 987 17 a5 50 478 019(003) teats presenst m both rows: DEV = udder development score: ADG = ADG duar-
OR 967 09 o0 00 10 014(003) g it et 30 10 100 kg (g): BFAT = hasckiiat thackness st end of test
NoFun 97 004 005 00 04 022005

Number of observations

T 967 156 112 120 19.0
DEV 98 224 051 10 30 025
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Defectos congénitos

- Criptorquidia

- Hernias escrotales e inguinales.
- Heredabilidad (0.26-0.31) "

«

-log10(P-value)
3
L

Sevillano et al., 2015. Genome-wide association study using deregressed
breeding values for cryptorchidism and scrotal/inguinal hernia in two pig
lines. Genet. Sel. Evol. 47:18.
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Lineas Maternas

. Efciencia Almentaria

‘Tamafiode Camada

avpa
I = byuy + byuy + bsug + -+ + byuy,

Lineas Paternas
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Caracteres atribuibles a la cerda
- Peso al nacimiento
- Peso al destete
- Tasa de ovulacién
- Capacidad uterina
- Tamafio de la camada
- Comportamiento materno
- Numero de mamas funcionales
- Produccion leche y calostro
- Duracién de la gestacion
- Calidad de la placenta

avpa

Caracteres a incluir para incrementar la supervivencia

Caracteres atribuibles al lechén:

Peso al nacimiento
Crecimiento hasta destete
Vitalidad
Capacidad de ingesta
Robustez/Resiliencia
Defectos congénitos

- Hernias

- Criptorquidia
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Simplificando

Lechones vivos al dia 5 (LP5)

Nimero de mamas funcionales

Peso al nacimiento

Supervivencia individual (Categérico)

avpa

xX X X X

ZARAGOZA 22 y 23 de mayo de 2024

LVARONA_Cémo puede mejorar la genética la viabilidad de

los lechones




13 CONGRESO DE LA AVPA_2024

X111 conGRESO avpa )

ASOCIACION DE YETERINARIGS
)E PORCING DE ARAGON

Seleccion para supervivencia de la camada (caracter de la madre)

— LP5- LANDRACE
__ MORT _ [1Ps |
TNB 0.28 0.74
MORT - -0.43
LP5 -
YORKSHIRE
:
i 0.22 0.68
: MORT 2 -0.57
. . - LP5 -

Nielsen et al., 2013. Selection for increased number of piglets at d 5 after farrowing has
increased litter size and reduced piglet mortality. J. Anim. Sci. 91: 2575-2582.
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Seleccion para el niimero de mamas funcionales
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Knap et al. 2023. Genetic and phenotypic time trends of litter size, piglet mortality, and birth
weight in pigs. Front. Anim. Sci. https://doi.org/10.3389/fanim.2023.1218175
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Seleccion para supervivencia (directo-materno)
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Knap et al. 2023. Genetic and phenotypic time trends of litter size, piglet mortality, and birth weight in pigs.
Front. Anim. Sci. https://doi.org/10.3389/fanim.2023.1218175
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Seleccion para peso al nacimiento (directo-materno)
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Knap et al. 2023. Genetic and phenotypic time trends of litter size, piglet

mortality, and birth weight in pigs. Front. Anim.
Sci. https://doi.org/10.3389/fanim.2023.1218175
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Indices Compuestos

aVPar

meat quality
n%

9
lean% lean%

feed 1
efficiency! feed Auction

efficiency growth

1990s 2000s Today  2030?

repro-
uction

feed
efficiengl

meat quality

https://gb.pic.com/resources/never-stop-improving-genetic-improvement-in-the-pig-industry/
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Breeding organization Reproduction Survival Source
Danbred 20 29
Danish Genetics 13 22 https:/tinyu om/4bax6p43
German Genetic: Landrace 36 10 https://tinyurl.com/yey3cxer
German Genetic: Large White 26 46 https://tinyurl.com/48c3bbz2
Hypor 27 30
PIC 20 59
PiG Austria 36 20 https:/tinyurl.com/2w359tb5
PrimeGro Genetics 38 32 https:/tinyu »m/2xhzwzad
Suisag: Landrace 18 39

https:/tinyurl.com/yckmdwar
Suisag: Large White 19 37
TopigsNorsvin 19 27

All sources were accessed on 4 May 2023.

Knap et al. 2023. Genetic and phenotypic time trends of litter size, piglet mortality, and birth weight in pigs.
Front. Anim. Sci. https://doi.org/10.3389/fanim.2023.1218175
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¢Es posible seleccionar para productividad numérica
y para supervivencia de los lechones?
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Knap et al. 2023. Genetic and phenotypic time trends of litter size, piglet mortality, and birth weight in pigs.
Front. Anim. Sci. https://doi.org/10.3389/fanim.2023.1218175
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éSin embargo?

- Se ha reducido la mortalidad en
las poblaciones de seleccion pero
no se refleja en las poblaciones
comerciales.

Namero de Lechones por Camada
% Supervivencia en Lactacion

—— Nacidos Vivos
= = Destetados
10 - — Supervivencia L g0
—TT T T T T T
T 0 oo 9~ o 9 = 8§ @
5 5 5 5 5 58 &8 &8 & §
& 8 8 8 8 R R R R’ ®

https://bdporc.irta.es/resultados/
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Correlacion genética entre puros y cruzados

Cecchinato A, de los Campos G, Gianola D, et al (2010) The relevance of purebred information for predicting
genetic merit of survival at birth of crossbred piglets. J Anim Sci 88:481-490.

Density
00 04 08

<10 05 00 05 10 15
ra (Purebred-Crossbred)
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Correlacion genética entre puros y cruzados

BOARD INVITED REVIEW: The purebred-crossbred correlation in pigs:
A review of theory, estimates, and implications! .
1. Auin. Sci. 201
, doiz10.2:
Y. C.J. Wientjes? and M. P. L. Calus

Wageningen University and Research. Animal Breeding and Genomics. 6700 AH Wageningen. The Netherlands

Estmatea

et Mestamoun Aatqusity  Fersiny Fomd

Trad category
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- Efectos no-aditivos (Dominancia — Epistasia)

- Interaccion genotipo-ambiente
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Interaccion genotipo-ambiente

shuttersteck e
shutterstock com - 429173938

Los genes implicados en el caracteres supervivencia difieren en funcién del manejo, nivel sanitario, alimentacion, etc.

Los individuos con mejores genes en un ambiente pueden no ser los mejores para otro ambiente.
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Seleccion Reciproca Recurrente

>
|

- Se selecciona en funcién del rendimiento de los animales cruzados.
- Maximiza la respuesta a largo plazo en la poblacion cruzada.

- Eslento, ya que exige los fenotipos de los individuos cruzados.

- Seleccion especifica para un cruce y ambiente determinado.
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Seleccion Reciproca Recurrente Gendmica

ANIMAL GENETICS AND GENOMICS
Review: optimizing genomic selection for crossbred
performance by model improvement and data
collection

Pascal Duenk, Piter Bijma, Yvonne C.J. Wientjes, and Mario P L. Calus

- Sila correlacion entre puros y cruzados es menor de 0.8, la causa es la interaccion genotipo-
ambiente.

- El beneficio de fenotipar los individuos cruzados se incrementa a menor correlacién y con
poblaciones grandes.

- El beneficio de fenotipar individuos cruzados exige conocer su genealogia y/o su informacién
gendémica.
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MULTIPLICACION

PRODUCCION
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Seleccion Reciproca Recurrente Gendmica

MULTIPLICACION

PRODUCCION
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INFRAESTRUCTURA LOGISTICA y TRAZABILIDAD
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X1l coNGRESO
ASOCIACION DE VETERINARIOS
DE PORCING DE ARAGON

Seleccién Reciproca Recurrente Gendmica

m -

- Muchos datos
- Datos baratos
- Identificacion y trazabilidad

INFRAESTRUCTURA LOGISTICA y TRAZABILIDAD

GANADERIA DE PRECISION

VA, B
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avpau

ASOCIACIGN DE VETERINARIGS

CONCLUSIONES

1. Existen varias estrategias para incluir la supervivencia en los indices de
seleccion

2. La seleccion para supervivencia hasta la lactacion es eficiente en lineas de
seleccion

3. La interaccion genotipo-ambiente dificulta se exprese esta seleccion en las
poblaciones comerciales

4. La informacion fenotipica y genomica proporcionada por multiplicacién y
produccion es crucial

5. La ganaderia de precision debe jugar un papel muy relevante.
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