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Co to je klimaticka zména?

® Klimaticka zména je
oznacovana jako globalni
oteplovani

® Dlouhodobé zmény v teplotach
a charakteru pocasi

® Hlavni pricinou je lidska
cinnost

® Sklenikove plyny: oxid uhliCity
(CO,) a metan (CH,)
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Temperature change in the last 50 years

2011-2021 average vs 19561976 baseline
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Poznámky aplikace Presenter
Poznámky prezentace
ongoing increase in global average temperature and its effects on Earth’s climate system;
Average surface air temperatures from 2011 to 2021 compared to the 1956–1976 average



Globalni emise CH,
z ruznych zdroju

" 51% tvori metan
produkovany clovekem

V

" 15% pochazi z zivocCiSné
vyroby
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M | EBiomass burning

Matural sources, lakes,

Waste and landfills permafrost, termites, etc.

. Related to human activities Figure 1.
The distribution of the global methane
emissions across the varicus sources. Figure
Matilal sotiive, based on data from Jackson et al. (2020),

indirectly from human activities

. MNatural source




Emise metanu z traviciho traktu skotu

Cow Rumen
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Emise podle druhu zvirat
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Cow burps are a major

contributor to climate
change — can scientists
change that?




Meli by farmari platit za emise z krav?

WD DI LGS 1D WIS L~ IRUE LD Vg

New Zealand farmers may pay for
greenhouse gas emissions under world-
first plans

By 2025, farmers would pay a levy on emissions from sources such
as cow burps and gases from their urine under proposals released
by Jacinda Ardern
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Efektivita mlecného skotu nabyva na vyznamu

Farmers
e

Feed efficiency EBVs could accelerate GHG

emission reduction

News 05 Mar 2023 Hanbah bark LoOps - shell Scnpting... SUKFTlesender () PLINK 1.9 () HPLwiki () httpi//5ed.sourcetorge.. () ASKemI-4.1-tuncuiona... ) ASHemI Heip i
The development of a new selection |l Farmers
allows animals to be sele | for I Guardian

accelerate the reduction rate of beef

gas (GHG) emissions by 27 per cent ¢

v+ New carbon sub-index launched for dairy in

Ireland
News 07 Mar 2023 Hannah Park
Research work into breeding strategies to reduce methane

emissions from ruminants is ongoing in Ireland

WAGENINGEN
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Je genetika soucasti reseni?
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Hame - All Articles - Intel - Hoard's Dairyman Intel - Dairy's carban footprint reduced by

Dalrys ca rbon footprint New carbon sub-index launched for dairy in
reduced by genetics Ireland

EY KRISTEN PARKER GADDIS, COUNCIL ON DAIRY CATTLE BREEDING

News 07 Mar 2023 Hannah Park
Research work into breeding str .;;i'lj-"':-:'.;]i-';:-‘_ii. to reduce methane
emissions from ruminants is ongoing in Ireland
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Klimatickd zména - co s tim muze udélat lechténi?

\4 V 4

V této prednasce se zamerime na:

efektivitu krmiva emise metanu

WAGENINGEN
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Poznámky aplikace Presenter
Poznámky prezentace
Focus today on traits related to feed efficiency and methane emission


Klimatickd zména - co s tim muze udélat lechténi?

® Ffektivita krmiva & emise methanu

e Nove znaky - chybi pravidelny zaznam
e Méreni je drahé

e Méreni je pracovneé narocCné

e Méreni ve velkém rozsahu je obtizné

WAGENINGEN
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Genomicka selekce

- Fa _{*W

o rovnice
Zkusebni populace

s definovanym fenotypem 7
a genotypem /
/

.........

Predikéni

&L L rovnice
Selekcni kandidatky
s definovanym genotypem
WAGENINGEN
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Genomickeé
plemenné
hodnoty
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Klimatickd zména - co s tim muze udélat Slechténi?
" Zlepseni efektivity krmiva a snizeni produkce metanu na geneticke
urovni

e kumulativni
e trvalé

WAGENINGEN
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Slechténi jako zmirfiujici strategie v Nizozemi

Emise metanu ze zemedeélstvi v Nizozemi

5%
Other animals

18%
Pigs

77%
Cattle
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Cattle

Animal

Bruggen et al, 2020

Manure

14



Slechténi jako zmirfiujici strategie v Nizozemi

" Klimatické cile holandské vlady
® 55% do roku 2030
e Uhlikova neutralita do roku 2050

= NASE vize:

e Zemedelci by meéli byt podporovani ve snizovani ekologlcke stopy
svych farem tim, Ze jim bude nabidnuto vice ndstroju ke zmirnéni

dopadd.
® Slechténi zvirat je jednim z dUleZitych ndstrojl.

WAGENINGEN
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Efektivita

konverze krmiva
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Poznámky aplikace Presenter
Poznámky prezentace
Focus today on traits related to feed efficiency and methane emission


Pro¢ je efektivita konverze krmiva duleZitd?

® Krmna davka tvori ~60%
veskerych variabilnich nakladu
produkce mleka

" Cilem jsou vysokoprodukcni
dojnice, které zerou méne a jsou
zdrave

e Trvale udrzitelna dojnice

" Dojnice s efektivni konverzi
prodglkuji meéne sklenikovych
plynu a hnoje

" Snizenim spotreby krm . ,
Snizi vyuZiti or  Je potreba zaznamenavat
krmnych plo

WASENINGEN individualni prijem krmiva



Poznámky aplikace Presenter
Poznámky prezentace
Feed is the largest single expense in dairy production
Feed efficient animals produce less manure and GHG
Reduced feed requirements will also decrease land utilization for crops


Zaznam individualniho prijmu krmiva u krav - zlaty standard

Hokofarm Group, NL
RIC tenzometrické krmné zlaby

WAGENINGEN
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k-

Growsafe, Kanada CRFI, BioCOntroI, -NO
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Shromazdovani dat o prijmu krmiva v Nizozemi

5 uzitkovych chovlii

= srpen 2017 Alders, Overloon 200 krav 20 zlabd
= brezen 2019 Gastel, Nispen 150 krav 20 Zlabu
= 74 2019  Vroege, Dalen 1200 krav 84 Zlabd
= listopad 2019 Duursma, Bellingw. 300 krav 46 Zlabl

= prosinec 2019 Meerkerk, Em Com 230 krav 30 zlab(

5 vyzkumnych chovii

CRV zaznamenava prijem krmiva u 2 500 krav rocné.

Nyni mame udaje o prijmu krmiva od 10 000 krav
(prosinec 2022).

WAGENINGEN
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Zaznam individualniho prijmu krmiva v Dairy Campus

WAGENINGEN
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Zaznamy individualniho prijmu krmiva od roku 1990
v Nizozemi
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CRV zacalo zaznamenavat prijem
krmiva na mlé¢nych farmach
0
O "1 AN N < 1N OMN0O OO O A AN N T N OMNNOODOOO =TI AN O T N O NOWOOO A AN N I 1N O
A O OO O O O O O O O O O OO O O OO0 0O ™ 1 e+ v v+ e+ o f|lcd AN AN AN AN &N &N N
a 0O 0O Obh O Obh oy O O O O o O O O OO O O d o O 0o oo o o o o
™ v A A A AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN NN AN AN AN AN AN AN AN NN
Feed-intake records. == = ..

WAGENINGEN

UNIWERSITY & RESEARCH

21




Prijem susiny
" Susina = prijem organické hmoty = stravitelné Ziviny =

energie a ziviny
Feed conversion: digestion,
Body condition ' metabolisation, partitioning

Available energy

WAGENINGEN
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Efektivita konverze krmiva v praxi

Kraval kg mléka* Ziva Prijem susiny | Efektivita | Zisk na dojnici
za 3 laktace, hmotnost krmiva (kg) krmiva (EUR)
dospélé
kravy
A 30.140 660 26.898 1,13 5170
30.287 634 21.887 1,39 6223
30.802 650 20.143 1,54 6752
30.408 618 18.552 1,65
Rozdil v pfijmu Krava D 0 34%
suginy Vyssi zisk nez
krava_ A

WAGENINGEN
EEEEEEEEEEEEEEEEEEE *kg FPCM (miéko korigované na obsah tuku a bilkovin) ** Cena za kg mléka 0,35 € Naklady na krmivo 0,20 € kg/dm




Efektivita

Télesna Produkce
konverze

: hmotnost mléka
krmiva
25% krav
S “eg:se"s' 1,87 676 kg 220 g € 10,24
25% s
nejhorsi FE 1,38 697 kg ~ g 3 € 270 g € 6,86
Rozdil 0,5 - 21 kg 9,7kg - 0,9 kg .50 g + €

' kg mléka = kg mléka korigovaného na 4,00% tuku a 3,30% bilkoviny 2 Cena mléka € 0,35 Cenajadra€ 0,27 Cena objemu € 0,15
WAGENINGEN

gggggggggg Secamen ‘ 25% best cows: 49% more profit




- - Efektivita kg produkovaného mléka
Efe ktIVIta - konverze krmiva= Ifgppﬁjaté suiny krmiva
konverze krmiva

Zjisteni CRV

Namerena o v
variabilita mezi PTUMer
dojnicemi:
v ramci jedné farmy 2,2
kg mléka
1,46
kg mlékatl
1,1
kg mléka *
Nejnizsi Nejvyssi
WAGENINGEN van Goor, 2023

UNIWERSITY & RESEARCH
1 kg mléka = kg mléka korigovaného na 4,00% tuku a 3,30% bilkoviny



Poznámky aplikace Presenter
Poznámky prezentace
There is variation


Genetické parametry pro prijem susiny u holandskych
holstynek

Dédivost Geneticka
smerodatna
odchylka

Laktace 1 0,175 1,12 kg/den
Laktace 2 0,185 1,25 kg/den
Laktace 3+ 0,197 1,37 kg/den

= Existuji genetické rozdily v prijmu susiny

= Prijem susiny je dédicny! ‘

WAGENINGEN
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Plemenna hodnota pro efektivitu konverze krmiv
v Nizozemi

B Zaznamenavanym znakem je prijem
susiny krmiva

" Viceznakovy model:
prubeh laktace 1, 2, 3+

® Kombinace s prediktorovymi znaky:
e Produkce mleka, tuku, bilkoviny
e Telesna hmotnost

Genetic correlations
DMI1 DMI2 DMI3

Kg milk 0.55 0.58 0.56
Kg fat 0.58 0.60 0.58
Kg prot 0.59 0.61 0.59

LiveWeight 0.67 0.45 0.41

27



Plemenna hodnota pro prijem susiny

EBV milk

3000

2000

1000

-1000 -

-2000

-3000
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EBV feed intake

Nadoj x prijem susiny
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EBV weight

120

115 ﬁ

=3 =2 =1 0 1 2 3 4

EBV feed intake

Hmotnost x prijem susiny

De Jong et al. 2019
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Plemenna hodnota pro efektivitu konverze krmiva
(Nizozemi): Uspora nakladu na krmivo

® Definuje usetrené naklady na krmivo pro
zachovu

® Kolik krmiva pro zachovu lze usetrit, napr.

=V V7

e efektivneéjsim travenim
® FSM = krmivo na produkci — prijem susiny
® Preferovana je kladna plemenna hodnota

® \/lyjadreno v eurech za laktaci

WAGENINGEN
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Genetické trendy u byku
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Spolehlivé plemenné hodnoty

" provéfeni byci: " Mladi genomicti byci:

od 65% do 85%

Alex Arkink : ! 2 riplige Ry ¥ b ¢ .-Akxlﬁrkink el
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Spolehlivost a pocet dcer
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Mezinarodni odhad plemenné hodnoty pro efektivitu konverze krmiva

www.freeworldmaps.net

WAGENINGEN
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Mezinarodni plemenné hodnoty pro efektivitu konverze
Krmiva

® Kanada: efektivita konverze krmiva
e 3 znakovy model: prijem susiny, metabolicka hmotnost, ECM*

e Plemenna hodnota (EBV) efektivity konverze krmiva = EBV
prijmu susiny- EBV produkce ECM - EBV metabolickée
hmotnosti

® USA: Uspora krmiva (Parker Gaddis et al., 2021)

e Reziduadlni prijem krmiva: prijem susiny pro jednotlivé Ucely
vV organizmu

e Uspora krmiva = PTA*™* kompozitni t&lesné hmotnosti — PTA
rezidualniho prijmu krmiva
WAGENINGE N * ECM (energy-corrected milk) = mléko korigované na 4% tuku a 3,3% bilkoviny

EEEEEEEEEEEEEEEEEEE **PTA (Predicted Transmitting Abilities) = predpovézena schopnost byka prenaset geneticky
potencial pro danou vlastnost (odhad plemenné hodnoty otct)

34



Mezinarodni sluzba pro
hodnoceni bykt

http://www.interbull.org

Uppsala (Svédsko)

WAGENINGEN
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http://www.interbull.org/

K ¢emu slouzi mezinarodni hodnoceni byku?

= Slechtitelé by radi pouzili zahrani¢ni byky a porovnali
plemenné hodnoty

" ALE: jednotlivé zeme se lisi
e ruzné modely, zakladna, rozptyl, rozsah!
e plemenné hodnoty nejsou porovnatelné!

NL INET Mléko CA TPI

WAGE NI N Gae

UNIVERSITY & RES Efe
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Mezinarodni hodnoceni byku

" MACE - metoda (Multiple Across Country Evaluation, vicendsobné
hodnoceni napfi¢ zemémi)

® Model vicenasobnych znaku:

O noapF. mléko-kg je povazovano v jednotlivych zemich za
ruzny znak (mléko-USA, mléko-CZ, mléko-NL)

® Plemenné hodnoty narodnich hodnoceni jsou kombinovany

® Seznamy bykU s plemennymi hodnotami jsou k dispozici pro
kazdou zemi

" CHYBI mezinarodni genetické porovnani efektivity krmiva!

WAGENINGEN

RRRRRRRRRRRRRRRRRRR

37



MUze doji ke zméné poradi byku!

Zeme NL Zeme CZ

Narodni j :;: Ei

hodnoceni 2. Byk A2
3. Byk B3

INTERBULL
MACE
Zemeé NL Zeme CZ
.2 , 1. Byk Al BY

Mezinarodni y 1. Byk B1
2. Byk A2 2. Byk A2
hodnoceni —BVRE 3. Byk B2
4. Byk B3

WAGENINGEN 5. BykAB m

UNIVERSITY & RESEARCH 6. B»’/k 83 0. By A3




Mezinarodni hodnoceni byku

" NEEXISTUJE mezinarodni genetické hodnoceni efektivity
konverze krmiva!

" plemenné hodnoty byku v riznych zemich nejsou
porovnatelné

" Porovnavejte byky pouze v ramci jedné zemé!

" ALE pozor: odhady byly provedeny v ruznych populacich za
ruznych podminek

WAGENINGEN
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Emise metanu

WAGENINGEN
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Chytre slechténi skotu s ohledem na klima

WAGENINGEN
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Projekt: Chytré Slechtéeni skotu s ohledem na klima

* Cilem je mit k dispozici plemenné
hodnoty pro selekci

" Zaznam mereni emisi metanu ve
100 chovech po nejmene 2 roky

= Odhad genetickych parametru a
vyvoj selekcniho indexu (znak
Slechtitelského cile)

WAGENINGEN
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Méfeni metanu pomoci , snifferu™

= Odbér vzorkl vydechovaného
vzduchu béhem dojeni a zrani

" \/zorek vzduchu je odebiran
v blizkosti nozder zvirete up,pcé
trubicky umisténé v krmném zlabu
(v robotu), napojené na analyzator

plynd

" Méri se koncentrace CH, ve
vydechovaném vzduchu

Nizké potizovaci a provozni Vysokd pruchodnost

naklady, nizka pracovni

narocnost

WAGENINGEN
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Poznámky aplikace Presenter
Poznámky prezentace
Sniffers – devices originally designed to detect dangerous gas leakes
Air is samples close to the animals nostril through a tube fixed in a feed bin and connected to a gas analyser


ProC potrebujeme rozsahlé zaznamy?

Recording with 50 Sniffers Recording with 100 Sniffers
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WAGENINGEN https://doi.org/10.1016/j.animal.2021.100294 (de Haas et al. 2021)
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https://doi.org/10.1016/j.animal.2021.100294

.

ProC potrebujeme rozsahlé zaznamy?

Recording with 50 Sniffers Recording with 100 Sniffers

Zaznam Udaju o metanu ze 100 farem (prumér 150
krav) po dobu alespon 2 let je nezbytna k dosazeni
pozadovaneé spolehlivosti 0,40 pro genomicke

plemenné hodnoty.

O ‘
1 2 3 1 2 3
Number of years recording

EEEEEEEEEEEEEEEEEEE
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Poznámky aplikace Presenter
Poznámky prezentace
Reliability of genomic prediction as a predictor of the true breeding value for methane emission of dairy cattle with 50 or 100 sniffer devices available (left or right, respectively), and different recording scenarios, estimated following Daetwyler et al. (2008). Circle; Repeated records with the same farms recorded on each year, Triangle; Repeated records with the same farms in the first and second year but sniffer devices are moved to new farms in the third year, Square; Sniffer devices are moved to a new farm every year with no repeated records.

To achieve a reliability of genomic prediction above 0.40 (Fig. 3) would require approximately 25 000 genotyped cows to have a CH4 record. When considering using sniffer devices over multiple years, the same number of measurements is recorded regardless of the strategy (22 500 records for 50 sniffer devices and 45 000 records for 100 sniffer devices), but the number of cows recorded is different. Capturing repeated records by leaving 50 sniffer devices on the same 50 farms for 3 years limits the number of cows recorded (12 000 cows), and extends the time until the required threshold would be reached. Only if the 50 sniffer devices were moved to new farms each year (150 total), would there be close to enough cows with a CH4 record (22 500), even with a high trait repeatability of 0.65, the reliability of prediction (0.39) is still only approaching the required 0.40. With 100 sniffer devices, a reliability of 0.40 is achieved in the second year regardless of whether sniffer devices are moved or not. Having repeated records on 100 farms is the only scenario where the number of cows recorded (19 500) is fewer than 25 000 but still offers sufficient reliability (0.41).

https://doi.org/10.1016/j.animal.2021.100294

Instalace snifferu

® 100 snifferG* bude instalovano
v uzitkovych chovech do konce léta

" Prumé&rnd velikost chovu 150 krav
® Sniffery budou instalovany na 2 roky

B 7aznam koncentraci metanu od vice
nez 15 000 krav

* doslovny preklad , cichac”
WAGENINGEN
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Zaznam metanu pomoci snifferu

® Dochazi ke kalibracnimu driftu
" Omezena presnost

= \/nimavost k vlivim prostredi

" Obtizné se prenaseni a instaluji

" Zpocatku byly problémy
s prenosem dat

WAGENINGEN 47/14
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Instalace systému GreenFeed (c-Lock inc., Rapid City, South Dakota, USA)

" Analyza vzorku vydechovaného vzduchu
ziskanych v okamziku, kdy zvire navstivi
stanicku

" \/ysoké naklady
® Zarizeni je umisténo ve staji nebo na pastvé
® Stredni propustnost

" GreenFeed byl instalovan na 16 farmach
e Doposud fenotypizovano 822 krav

e My v soucasne dobé nepouzivame
GreenFeed k rozsahlému fenotypovani

WAGENINGEN
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Emise metanu — kontrola

Methaan uurgemiddelde (3 dagen)

variable Methaan

600

400

200
12:00 00:00 00:00 00:00

Mar 14, 2023 Mar 15, 2023 Mar 16, 2023 Mar 17, 2023

datum
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dat

Koolstofdioxide uurgemiddelde (3 dagen)

2000

12:00 00:00
Mar 14, 2023 Mar 15, 2023

12:00

variable

00:00
Mar 16, 2023

datum

Koolstofdioxide

00:00
Mar 17, 2023
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Fenotypovad analyza - charakter zmén v prub&hu dne
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Primérna koncentrace CH, (ppm)
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Poznámky aplikace Presenter
Poznámky prezentace
Both CH4p measured by GF units and CH4c measured by sniffers decreased during the night and were lowest around 06.00h, whereafter the measured CH4p and CH4c increased (Figure 1). Additionally, both showed a dip around 16.00h. This dip was larger for CH4c measured by sniffers. Both CH4p and CH4c increased rapidly during the first DIM (Figure 2). However, after 100 DIM average CH4c measured by sniffers started to decrease, whereas the average CH4p measured by GF units was relatively consistent after 100 days.
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Poznámky aplikace Presenter
Poznámky prezentace
Both the mean CH4p measured by GF units and the CH4c measured by sniffers increased steeply in the first weeks of lactation (Figure 2). Most likely this effect is caused by a low and increasing dry matter intake (DMI) that occurs in the first days of lactation (Krattenmacher et al., 2019). After the initial increase, the CH4p measured by GF units remained stable over the further lactation, whereas the CH4c measured by sniffers started to decrease after approximately 100 DIM


VyuZiti rozsdhlych zdznamu v genetice

Zpracovani dat je nutné k

® porovnani informaci z dojiciho robotu
a snifferu

" identifikaci poruch detektoru

" odecteni metanu jiz obsazeného
v prostredi

Predicted reliability

" Denni a tydenni produkce metanu
ma:

e dedivost (0,13 az 0,32)
e opakovatelnost (0,30 az 0,68)
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https://doi.org/10.3168/jds.2021-21420 (Breukelen et al. 2022)
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Hledame odpovedi na mnoho otazek..

" Jaka je nejlepsi definice znaku pro emise
metanu?

" Na ktery znak by mél byt zaméren
Slechtitelsky cil?

Dalsi kroky

" Jaky je vztah mezi emisemi metanu a jinymi
znaky (plodnost, zdravi)

Publikace plemennych
hodnot pro emise

metanu
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Shrnuti & zavery

" Efektivita konverze krmiva a
emise metanu jsou duleZitymi
znaky pro zmirnéni klimatické
zmeny

® Dedicné = geneticka selekce je
mozna

" Slechténi predstavuje trvalé a
kumulativni reseni
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Dekuji za pozornost

birgit.gredler-grandl@wur.nl

CRV

by %

=
-7/F\neslandCampmam
wourishing by nature
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