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World population reaches plateau around 2066 |
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Source: De Wulf, M. 2016. Population Pyramids of the World from 1950 to 2100. https://populationpyramid.net/world/2065/ based on United Nations,
Department of Economic and Social Affairs, Population Division. World Population Prospects: The 2015 Revision. (Medium variant)




Carrying capacity of USA agriculture is greatest with dairy! l

UZivnost hektaru zemédélské plidy ve vztahu ke zplisobu zajisténi lidské vyzivy.
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Figure 1. Squure meters of land required to produce 1 g of ed-
ible protein from various crops or production systems. Data from
Clark and Tillman {2017) and graph modified from Roser and Ritchie
(2017) under & Creative Commons CC BY-SA 2.0 license (hitt)

cativecormons org/ heenses /b 20/)

*0.21 ha na osobu dnes

*0.15 ha na osobu 2067
Vyuziti trav a vedlejsich
krmnych produktt
Pastviny -> orna puda

Peters, Christian J., Jamie Picardy, Amelia F. Darrouzet-Nardi, Jennifer L, Wilkins, Timothy S. Griffin, Gary W. Fick. 2016. Carrying capacity of
U.S. agricultural land: Ten diet scenarios. Elementa: Science of the Anthropocene ¢ 4: 000116 # doi: 10.12952/journal.elementa.000116

(vice na severni polokouli)




I Great Lakes region has less water stress in 2066 I

Water Supply gustainability Index (2050)
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Climate Change, Water, and Risk: Current Water Demands Are Not Sustainable www.nrdc.org/globalWarming/watersustainability

Podobné se pro chov mlécného skotu stanou atraktivnéjsi ¢asti Kanady ¢i Ruska...



Great Lakes Region Will See Major Dairy Growth By 2066 '

ZlepSeni podminek

20 .5%

»
N

Zhorseni podminek

Dairies will shift from
seven states that
produce 42% of milk today.

Climate Change, Water, and Risk: Current Water Demands Are Not Sustainable www.nrdc.org/globalWarming/watersustainability

Obdobné Cina a dal$i zemé —jiz dnes investice do budovani farem v oblastech s idedlnimi podminkami v budoucnui...



How many cows will we need in 20667 |

_ e

50,000 5,292,000 I
22 680 litrd

J

40,000 6,615,000 I

18 144 litra

Milk Yield Per Cow, lbs

30,000 8,820,000
13 608 litrd

- 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000
Cows needed to produce nation's milk* + 10% Export

*USA population estimate of approximately 440 million with per capita consumption of 600 Ibs/yr

Dnesni primérna svétova spotfeba mlécnych produktl (bez masla) na obyvatele je 87 kg. Odhad 2067 je 119 kg.



Milk Yield (Ibs) Per Cow Per Year USDA
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Soubézny narast vyznamu indext selektujicich na vlastnosti zdravi, imunity, plodnosti, welfare, konverze krmiva, robustnosti a produkce metanu.
V okamziku produkce plemenik( pouZiti genovych manipulaci, s cilem selekce na jedince odolnéjsi dopadim tepelného stresu apod.



FI1INORDIC-HAVEN MONTROSS CALICO-ET USA 126142622 NA-100
203 305D 2X  46,530M  99DCRM 4.10%F  1916F  3.30%P  1522P  99DCRC X 10-02-02
| |NOR-BERT FARMS, LLC, BREMEN, IN - 21 106 kg - 4.1%T - 3.3%B (1560 kg T+B)

Junior Two-Year-0ld Class - 3X Milking
EMEIER-MEADOWS MCCUTCH SAUCY 840003131828887 99-NA
-2-05 305D 3X 45,800M 102DCRM 2.9%F 1323F 2.8%P 1273P 87DCRC X 02-13-19
-Meier Meadows LLC, Ridott, IL-20 775 kg - 4.1%T - 3.3%B (1178 kg T+B)

I MURANDA OSCAR LUCINDA-ET USA 15151313 NA-100
3-04 305D 2X 58,470M 3.20%F  1891F  3.10%P  1792P 09-20-97
" |FLOYD & LLOYD BAUMANN & FRED LANG, MARATHON, WI - 26 522 kg - 4.1%T - 3.3%B (1671 kg T+B)

Junior Three-Year-Old Class - 3X Milking
I17|SPRUCE-HAVEN DOR SX12301-ET USA 69517637 99-|
301 305D 3X 59,170M 102DCRM 5.7%F 3362F 3.6%P 2113p 88DCRC X 12-15-14
" INor-Bert Farms, LLC, Bremen, IN - 26 840 kg - 4.1%T - 3.3%B (2484 kg T+B)

IFMIHARTFORD BLITZ 305-ET USA 52350305 NA-100
401 305D 2X 54,840M 95DCRM  4.80%F  2653F  2.30%P  1287P  95DCRCX 08-27-07
" TIMOTHY P. KRUEGER, JORDAN, MN - 24 875 kg - 4.1%T - 3.3%B (1787 kg T+B)

Junior Four-Year-Old Class - 3X Milking

"WEVER-GREEN-VIEW MY GOLD-ET *CV USA 70599294 100-NA
03 305D 3X 65,320M 100DCRM 2.5%F 1621F 2.6%P 1714P 100 X 01-11-17
I THOMAS J. KESTELL, WALDO, WI - 29 629 kg - 4.1%T - 3.3%B (1513 kg T+B)

Mature Class - 2X Milking

"I BUR-WALL BUCKEYE GIGI USA 137736766 NA-100
-8-02 305D 2X 64,270M  100DCRM 2.9%F 1894F 3.0%P 1903P 100C X 01-18-16
-ROBERTJ. BEHNKE, BROOKLYN, WI - 29 153 kg - 4.1%T - 3.3%B (1722 kg T+B)

SELZ-PRALLE AFTERSHOCK 3918 USA 66254014 100-NA
-5-11 305D 3X 64,930M 102DCRM 3.7%F 2407F 3.0%P 1943p 93 X 10-19-17
-Selz Farm, Inc., Humbird, WI - 29 452 kg - 4.1%T - 3.3%B (1973 kg T+B)




Are we reaching biological limits? |

Corn? Soybeans'? Milk?12
bu/acre bu/acre Ibs/cow
BECO rdZ 504 12.8 tuny 161 4.4 tuny 74’650 33 861 litr(i
Avera ge1 171 | 23tuny 48 | 13tuny | 22,498 | 10205 litra
Std. Dev. 47.9| 12twny | 13.0| o4ty | 4,500 | 2041 litrs
R minus A
% . s 7.0 8,7 11.6 Sm.o. nejlepsich od priméru..
(SD units)
1Yields are for 2014. 1 bu3l kukufice = 25.4 kg
’Records are for 2014 or most recent year. 1 busl soji = 27.3 kg

Answer: No!
Biological capacity is clearly greater than average output.




Word Cloud from guest forecasters
(word cloud generated from their e-mail predictions)

Trvaly pokrok diky: 1. pokrok v managementu, vyzZivé a modernizaci farem a technologii
2. geneticky pokrok diky presnéjsi a rychlejsi selekci na produkci a zdravi
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Budovani podlah a chodem stdji z dobre Cistitelného materialu, ktery vydrzi, neklouze, Setfi nohy a umoznuje pfirozené projevy zvirat.

Napf. z lamindtu. Rychlejsi zachyceni laminitidy senzorem (ne vizudlnim posuzovanim kulhani). Podestylka z materidld, které
napomahaji snizeni vyskytu mastitid, dosazeni nizkych SB, podporujici mensi frekvenci otlacenin, Urazd koncetin, laminitid apod.
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| Feeding the dairy herd of the future I

* Perennial, high sugar, high biomass

* Lower nitrogen requirement

* Downstream from biofuel energy
grass development

* Perennial maize bred from corn

ZEA “PERENNIAL" ZEA MAYS
DIPLOPERENNIS CROSSES

I https //Iandlnstltute org/wp- content/uploads/2014/11/PF FAO14_ch08. pdf

. NWQ?% L 'q"("“*?ﬁ ?'3’ -

)

4

Cold —tolerant, high-sugar modified energy grasses

. -
ey LY i b R e~ Sl

Postupné stale vétsi vyuZivani krmnych plodin:

* s lepsi vySlechténou stravitelnosti (méné ligninu, vice Skrobu), s lepsi odolnosti vici suchu a solim

* s vySlechténym kukufi¢nych hybrid( s vy$sSim obsahem cukru

* nové druhy vyslechténé s mikrorasy, se snizenou potfebou dotovani umélymi hnojivy, méné naro¢né na vodu




SloZzeni mléka, hormony Teplota, traveni aktivita,

Sensors for the cow I
prijem krmiva, odpocinek

Milk ~ Temperature, S
composition, activity, lying,
& hormones ' ruminating, etc

PH bachoru, traveni
schopnost neutralizace

Rumen pH

digestl.on rate Virus status
buffering, etc e and infection

K - & . level
P . g .
»

Stuper virové nakazy

V , ; e a infekénosti
Immune status . | |

pregnancy . | Welfare
status — markers

id

Vlastnosti welfare
(klid, neklid, pocity)

Imunitni reakce,
Pribéh (stav) bfezosti

- Mammary . Blood glucose
o~ o transcriptome ' NEFAs, BHBA
R activity - BUN, etc

Parametry funkcénosti Ctvrti
vemene

Krevni glukosa a dalsi
parametry




‘ Genetics of cows of the future I

Slechténi gen(, ne plemen

Stfedni rdmce, lepsi
adaptace na prostredi

Efficient,
smaller
environmental

~ footprint

Gene based,
not breed

vewvs

Zdravéjsi, vitalnéjsi

Transcriptome
monitored
digitally

Healthier

‘ DigitaIni monitorovani

transkripce DNA

Gene editing to

Proprietary
genes licensed
in embryos

move genes
among breeds

Editace genQ, pfenos geni
mezi plemeny.

Produced in Patentované geny,

Transgenic & ' vitro using S licencovani embryi

synthetic genes - stem cells e o et
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Transgenni, syntetické geny. [ IVF, kmenové buriky
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SCIFI NEBO BLIZICI SE REALITA?

MAGATINE

Pro and Con: Should Gene Editing Be
Performed on Human Embryos?

®OCHBSNEWS

Gene editing fixes harmful mutation in
human embryos

Ehe New Hork Times

Gene Editing Spurs Hope for
Transplanting Pig Organs Into Humans

®OCHSN\NEWS

Researchers use gene editing to eliminate

HIV infection in mice

Everything you should know about gene editing... in 25 minutes or less!
John B. Cole, USDA, Agricultural Research Service
Henry A. Walace, Beltsville Agri Research Center

Animal Genomics and Improvement Laboratory

Beltsville, Maryland 20705-2350

ENCE NEWw

to halt next pandemic

Scientists make gene-edited chickens in bid
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Tuberculosis-resistant cows developed for the first time using CRISPR
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The Latest Gene-
Edited Food Is A
Soybean Oil That
Comes With Zero
Trans Fats
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% Everything you should know about gene editing... in 25 minutes or less!
. John B. Cole, USDA, Agricultural Research Service
Nuclesse-induced Henry A. Walace, Beltsville Agri Research Center

double-strand break . .
Animal Genomics and Improvement Laboratory

NI Beltsville, Maryland 20705-2350
Deletions[ :". - Oaiii
— - e 5 b & & C— i
] .
ey HDR
Variable length
indels i
—
Precise insertion or modification
~ .
‘ recombinetics Modern Gene Editingv OurTeam~ Newsroomw~ OurStory Q
Available Traits:

By far, our mest popular trait is the one for thermal adaptation (SLICK), which makas animals more

inlarant 1o warm conditions and thersfors more productive. Others Include

* Avian Influenza (poultry)
« Congenital Corrections (beef, dairy)
« Foot and Mouth Disease Resistance

(beef, dairy, swine)
« Egg Composition (poultry)
+ Genatic Castration (swine)
« Milk Composition & Production (dairy)
« Meat Quality (swine)
« Muscle Growth (beef)
« Polled (beef, dairy)
« Sex Selection (beef, dairy, swine, poullry)

* Shipping Fever (beef, dairy) Our gene-edited dOubie MUSCH COW S oN the rght
* Spotting (aqua)
* Tenderness (beef)




Cows of the future: Less weight loss, metabolically robust

Consistent weight loss patterns Sires differ in “robustness” of daughters
— WL i Sire with greatest slope Sire with smallest alqpe
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N.-T. Ha et al. 2017
M. Zachut and U. Moallem. 2017, _ il
J. Dairy Sci. 100 (4) 3143~3154 J. Dairy Sci. 100 (5) 3 :
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Dokazano (Brown Swiss), Ze “robutnost” je geneticky podminéna => vyuziti ve Slechténi. Pfenos genli mezi plemeny.
LepSi robustnost, lepsSi konverze krmiva = > ekonomictéjsi produkce mléka a mensi produkce metanu na litr mléka (kg masa) atd.

L



Managing the Epigenome I

Epigenomics — changes in gene expression in somatic
and germ cells without changing the genetic code

Normal Epigenetic
ta a a g c

a gy
atgccog

Relaxed DNA Helix Restrained DNA Helix

Epigenetika — odhalovani zakonitosti nepodminénych seqvenci DNA, ale jako reakce na vnéjsi prostredi ovliviaujicich genom.



Scientific focus shifts to managing the epigenome l

B Genetic O Epigenetic

Incidence, metritis
Incidence, ketosis
Incidence, RP
Days to 1st Al

First calving interval
Incidence, mastitis
SCC average
Persistency of yield
Productive life
Lifetime protein
Age first calving
Lifetime fat
Lifetime milk

Days to 1st CL
Energy balance
Net income

BCS

Dry matter intake
ME protein

ME |

ME milk |

Lactose%
Protein%

Fat%

T

@:‘
m‘

+

f

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Bennet Cassell, Using Heritabllity for Genetic Improvement https://pubs.ext.vt.edu/404/404-084/404-084 htm!

Mezi faktorem, ktery spusti zménu projevu a samotnou zménou projevu mohou uplynout mésice ¢i roky (epigeneticky efekt).



Epigenetic example in
the postpartum cow

P ——

Britt, J.H. Impacts of Early Postpartum Metabolism
on Follicular Development and Fertility.
Bovine Practitioner 24; 39-43, 1992.

2.7

Body Condition Score

24

3.21
3.1 1
3.0
2.9
2.8 1

2.6 1
2.51

=@ High n=46 cows
—O— Low n=30 cows

4

0 1 2 3 4 5 6 7 8 9 10
Weeks After Calving

Britt Hypothesis

Our working hypothesis......

These conditions are somehow
“imprinted” on follicles that begin
development during the adversity.

First

Maintained Lost
No. cows 46 30
BCS change wk 1-5 0.06 -0.58
BCS change wk 5-10 -0.02 0.17
Days to 1st ovulation 17.2 23.3
305 day vield (Ibs) 17,941 18,198

62% 25%

Al conception%

Ptiklad epigenetického efektu — vliv poporodni ztraty vahy na procento zabrezlych krav 12 tydn( po porodu (Britt et al., 1992)
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423 cows

84%

675 cows
789 cows 38%
Lost Maintained Gained

Body Condition Change During 3 Weeks Postpartum

Carvalho et al, J Dairy Science
97:3666 -3683, 2014

‘ The Britt Hypothesis 24 years later... I

Negative Energy Balance

* High fatty acids

* Low glucose

* Mediated via cumulus cells

* May also affect oviductal
and uterine cells

» Observed in cattle, women,
and rodents

» Oocyte “dies” after typically

normal fertilization

Hypotéza: vétsi ztrata poporodni vahy spousti negativni efekt na vyvoj oocytu a folykull. Experiment: 1887 krav, inseminace po synchronizaci.

vrve

Dalsi hypozéza: vliv fyziologického stavu vajecnikd a délohy, v ndvaznosti na kondici po porodu.



Model for Britt Hypothesis Epigenetic Imprinting
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Priklad epigenetického efektu (mésice) — vliv restrikce optimalniho pFijmu krmiva u dojnice v obdobi okolo porodu (napf. nemoc,
tepelny stres, neadekvatni krmnda ddvka ¢i management) na kvalitu oocytu a schopnost vyvoje embrya po porodu.



| Examples of “Epigenetic management” in cattle l

Stair-Step Feeding Increases Follicles 4X Milking = Higher Yields for 2X Later
Control S-Step ;‘; sy — ox .

Age at beginning, d 256 256 gy

Wt at beginning, kg 246 246 40 -

-
W

Daily gain (first 84 days) 0.86 0.52
Daily gain (next 83 days) 0.73 0.91
Slaughter wt, kg 378 372

Primordial follicles, no. 52 112

Freetly et al J Animal Sci 2014.92:5437-5443 10 T — v v T T
02 46 B101214161820222426283032343638404244

~
»

20 -
15 4

Milk Production,
=

. Week in Lactation

o» Antral Follicle Count and Fertility
S 3 1 Hale et al J.Dairy Sci 2003. 86:2061.
§.§ 0.95 :
g%‘ Increased Preweaning Gain and Milk Yield
5§ " Yield increase per
o
£ ] Herd No. 1 kg ADG
32 | Cornell 1244 850 kg
o
£ ol -\ Commercial 623 1133 kg

. e e O R Soberson et al J Dalz Sci 2014. 95:783-793.

Number of follicles 2 3mm

Evans, AETA/CETA Joint Proceedings 2014

Vlevo: vztah mezi poctem folikulG s velikosti nad 3mm a pravdépodobnou uUrovni zabfezavani.
Vpravo: epigeneticky efekt vlivu dojeni 4x denné v obdobi rozdojeni, na uzitkovost ve zbyvajici ¢asti laktace (dojeni 2x denné)



|Current examples of epigenetic-like effects l

Milk fresh cows 4X for Ensure maximum growth of
first 3 weeks of lactation calves to 70 days of age

Practices for Managing the Epigenome |

Priklad managementu epigenetického efektu:
Ztraty potencialu maximalné intenzivniho rlstu telat v mlééném obdobi vedou k ztrdtdm v potencidlu uzitkovosti po oteleni
Hypotéza epigenetického efeketu (interval - roky): epitelidIni buriky vemene (pocet a kvalita) se vytvareji v predstihu, v tomto obdobi




[Managlng the Microbiome l

Microblomics -

role of and relationships with microbes that
live within animals, plants, solls and in all environments

Mikrobiom je souhrnné oznaceni pro mikrobidlni osidleni téla. Jedna se o soubor
bakterii, kvasinek, hub, vir(i a protozoi (prvok) vyskytujici se na lidském téle a v ném.
Zdravy mikrobiom je zasadni pro zdravi. Odhaduje se, Ze se jedna asi o 100 biliond

organismd, jejichZ geneticka informace prevysuje genetickou informaci , hostitele“.
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Flrm. = 50.5%
Bact.= 42.4%
Prot.= 12%

Total Gastro Intestinal Tract: Firm=64.8% Bact=15.1% Prot=13.3%
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Mikrobiom trdvici soustavy (mikrofléra) je tvofen mikroorganismy sidlicimi v travici
soustavé a predstavuje nejvyznamnéjsi ¢ast mikrobioty. Jednd se o soubor zdravi
prospésnych i patogennich mikrob, které v pfipadé rovnovahy jedince neohrozuji, ale
jsou naopak nezbytné pro zdravi a funkénost jedince. Kromé traveni se podili i na
vyvoji imunitniho systému a zasahuje do mnoha télnich funkci.
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Vyzkum si zatim neni jisty, kdy je funkce mikrobiomu jedince aktivovana, ale plné
funkéni je cca 2 den po porodu. Individudlni funkénost mikrobiomu je solidné

ge

neticky podminéna (h? = 0.39).

Microbiom vemene, mocové soustavy, zdravi atd.




Fecal microbiome — an explosion of new information is ahead

* Less variability within a
population than between

» Bacterial communities
dramatically different in
different operations

* Feeding operation is a more
important than geographic
location

Forage
Processed Grain
L nprocessed Grain

0. C. Shanks et al. Community Structures of Fecal Bacteria in Cattle from Different Animal Feeding Operations
Appl. Environ. Microbiol. May 2011 vol. 77 no. 9 2992-3001

Mikrobiom stolice — dalsi zpresnéni efektu stravitelnosti krmnych davek, detekce zdravotniho stavu jedince apod.



| Rumen microbiome differences and relation to milk traits I

Experimental approach
* Cows fed same TMR
* Individually sampled
* Analyzed multiple organisms
* Measured many milk traits

F:B ratio differs among
ol cows in same herd
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Ze stejné TMR sloZzenim r@izné mléko...

Ackoliv zakladni mikrobiom v travici soustavé je obecné stejny, mezi jedinci existuji (v dlsledku aktudlniho zdravotniho stavu, genetiky apod.)
rozdily. Kravy stejné krmné skupiny produkuji mléko s odliSnym slozenim. Byla zjiSténa napf. pozitivni korelace (+0.51) mezi % tuku v mléce
jednotlivych krav a pomérem 2 nejvyznamnéjSich skupin mikroorganismu jejich bachoru (grampozitivni bakterie/bakterie), v rozmezi 2:1 az 1:3.



Differences in uterine microbiome in healthy and diseased cows l

100 1
80 A
-4 ® Other
g = Tenericutes
B 60 - ® Synergistetes
§ ® Spirochastes
s “ Proteobacterna
8. 40 ® Fusobacteria
g Firmicutes
i3 ® Bacteroidetes
s ® Actinobacteria
o 20 9
0. I
1.3 8.10 34-36 1-3 B-10 34-38 1-3 810 3436 1 -3 B-10 34-36 ——> Days postpartum
n=8393 3056 6382 4508 7567 3560 7539 6557 3419 4081 6559 3667 ——> Total number of
sequences obtained
Healthy Metritis Metritis’/Endometritis Endometritis

T.M.A. Santos and R.C. Bicalho. Diversity and Succession of Bacterial Communities in the Uterine Fluid of
Postpartum Metritic, Endometritic and Healthy Dairy Cows. PLOS, December 27, 2012.

Odlisnosti v mikrobiomu mocové soustavy u otelenych krav, v zavislosti na poc¢tu dni po porodu. Kravy zdravé, nemocné (pficina).



|Variabi|ity in mammary microbiome '

Others

100

Propionibacterium
2 ' Aeribacillus
runclassified Lachnospiracene
80 » unclassificdRuminococcaceac

= Faccalibacterium

70 » Bacterokles

= unclassified_Clostridiales Could we inoculate
60 ' » Staphylococcus .

' o SiERoiGo mammary quarters with
50 ® Anaerococcus beneficial organisms
40 | » unclassified_“Bacteroidales” 18 = =
. l o clasestal. idista mastitis or as a prophylactic
30 % ® Lactobacillus during the dry period?
i -l = Porphyromonas
® Comamonas

20
= Fusobacterium
10 ® Enterococcus

= unclassified Camobuacierinceac

= Asticcacaulis

G. Oikonomouj et al. Microbiota of Cow’s Milk; Distinguishing Healthy, Sub-
Clinically and Clinically Diseased Quarters. PLoS One. 2014; 9(1): e85904

Healthy
>50k SCC
Clinical
Mastitis

Healthy
21-50k SCC

Subclinical

Odlisnosti v mikrobiomu vemene — v zavislosti na poctu somatickych bunék v produkovaném mléce.
Hypozéza: reSeni mastitid oCkovanim jednotlivych Ctvrti vemene presné specifikovanymi mikroorganismy



| Future “Microbiome management” I

Herd & farm specific monitoring

Agronomic

Seeds
Soils
Crops

Silages
Forages
Feeds

Environmental

Drinking water
Waste water
Irrigation water

Manure
Bedding
Facilities

OBECNE — ROZHODUJICi PROUD BUDOU VELKE A STALE VETSI FARMY):

Cow Specific

Delivered by
robotic feeders

* Ale vétsi uspory materidlu a zdrojt, efektivnéjsi vyuzitelnost materidlt ze vstupu, pady, vody
* Méné hnojiv a postrikd, lepsi vyuZivani a recyklace odpad, vétsi stravitelnost krmiv, obecné mensi cena vstupl i prodejnich cen

Mensi farmy? Uplatnéni predevsim diky produkci specializovanych (napf. terapeutickych) produktt).

Therapeutic

Sterile packs
Intrauterine
Intramammary
Neonatal

Some Rx

Produkce masa? Pres specializovand masna plemena (samci sexované sperma, embrya donorek) i pres kfizence z mlé¢nych farem (recepientky).



I Precision management — sensors, robotics, algorithms I

Pokrocilad robotika nahradi fadu dnesnich manualnich ¢innosti (dojeni, vaZeni, méreni, krmeni krav i telat, tridéni).



| Robotics, sensors and automation I

Labor reduction
Precision
Accuracy

Reliable, repeatable
Integrated
Cow friendly

e ‘ _ _— UNLAWFUL

* Senzory, pocitacové technologie, kazdodenni automatizované méreni, vazeni a sledovani kondice) na Urovni jedince.
* Kazdodenni rozhodovani a management stdda na podkladé presnéjsich dat, s pomoci umélé inteligence.
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Understanding the dairy herd

as a SUPERORGANISM

R o)

goas WAl '“.l

Uspéch v oboru? Skloubeni komplexnich védomosti, techniky, organizace prace a pojeti stada jako , superorganismu®.
Lepsi welfare staji, management stada = protokol managementu ,,SUPERORGANISMU*,



| Looking ahead: Managing the microbiome to benefit crops and cows. I

1‘

= I R

Pracovni sila? Stale méné lidi, stale vétsi praimérna kvalifikace a specializace na vSech Urovnich.
Pokrocild specializace — mléko o rizné kvalité a obsahu Zivin svdZzeno oddélenymi cisternami, jeho samostatné zpracovani.
Kooperace farem ve stale vétSim poctu oblasti prvovyroby.



Upper Midwest Example

13 production units (herds)

* Study practices, trends, long-term
* Use sensors, surveys, samples
* Assess micro- and macro-environments
| * What characterizes “good management”?
* Do herds behave as superorganisms?

Stale vétsi sdileni specializovanych cinnosti charakteru sluzeb formou velkych specializovanych firem..




,olab jenom ten, kdo v sebe ztratil viru,
a maly ten, kdo zna jen maly cil.”

Chovatelé musi mit vizi, Cisté svédomi a musi se umét sjednotit proti aktivistickym kampanim, za kterymi sice nejsou védecky
opravnéné pozadavky, které jsou ale vedeny dobre placenymi profesionaly na marketing, propagaci a vedeni kampani. Dnesni
uroven chovu skotu je vysledkem tvrdé prdce cca 360ti generaci farmar(. Nadchdzejicich 50 let, to jsou dalsi 2 generace. Jejich
povinnosti je posunout Uroven opét o néco vySe a udrzet si nenahraditelnost a respekt u nezemédeélské vétsiny verejnosti.

Chovatelé musi obstat i v konkurenci postupné se objevujicich novych metod produkce potravin alternativnimi postupy — jako
je napf. produkce cukri, tukd, bilkovin ¢i mineralnich latek pres kvasinky, geneticky modifikované vioZzenymi geny skotu). K
tomu je nutna co nejlepsi komunikace s verejnosti, ziskat ji na svou stranu.

Vliv na primysl mlééného skotu budou mit i ceny a dostupnost rdznych zdroji energie. Pokud se podafi uvézt do praxe cenové
dostupné a dostatecné produktivni postupy vyuziti odsolené morské vody, muze se chov skotu rozsifit do oblasti, kde dnes neni.
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