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* Supervised 35+ ters & Honours), contributed to 8
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undergraduate courses, guest lectured in 5 countries

®* | am hoping to share some of my experiences with you
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* Animal welfar ooultry, pig and dairy cattle
production) . J—

®* On-farm research, commercialisation and patenting
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®* To promote interd eration, hc ds-on exercises and insights into
current trends in research and industry to enable students to develop and
discuss innovative solutions in digitalized livestock farming
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|ierdisciplinary, international and
practice-oriented
This course is part of the study area of
“Digital Farming” to shape the future
of agriculture
Source: https:/ /www.hswt.de /
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published by Wageningen Academic Publishers in September, 2022
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nation in a reliable and
associated with these

der heory. This book aims to eliminate the
‘mystery’ be py individuals that have practical experience

using these technologie
The book also explores various aspects o ncluding the
* challenges associated with developing and using various technologies,
* (2) the importance of training and ethical aspects of PLF tools,
* (3) the difficulties related to commercialisation of PLF systems.
We hope that the honest presentation of the pros and cons of PLF management tools will help the supporters of precision

farming concepts to better use and interact with these modern technologies.




Definition and conceptualization of precision livestock farming: history, goals and benefits
Farm Management Information Systems, Internet of Things and cloud computing
Integration of modern sensor technologies into agriculture production
Monitoring of health and behavior as an early warning system
Use cases of digital technologies in overall farm management

Practical exercises: digital sales, communication and documentation solutions

Multimodal Machine Learning (MML): Data heterogeneity, visual representations, language

representations, signals and graphs
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DOMESTICATION OF LIVESTOCK SPECIES

Approximate time frame of domestication based on archacology

LCog Goat Cow Cat Horse Camel Camel Duck
{two-humped)  {one-humped)
Eurasia Middle East Middle East Middle East  Central Asia Easl Asia/
Central Asia Middie East Middie East

Humpedcow Llama Alpaca Chicken

Middle East Middle East South Asia South South EastAsia/  North America
America America  Middle East

domestication-based-on-archeology.png (604X 199) (vassar.edu)

= 33,000 — 18,000 BP 12
Zeller, Ulrich & Gottert, Thomas. (2019). The relations between evolution and
domestication reconsidered - Implications for systematics, ecology, and nature
conservation. Global Ecology and Conservation. 20. e00756.
10.1016/j.gecco.2019.e00756.
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From Hunters and Gatherers to Farmers - YouTube


https://www.youtube.com/watch?v=MsdxAKuClsc
https://www.youtube.com/watch?v=MsdxAKuClsc
https://www.youtube.com/watch?v=MsdxAKuClsc
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Source: Population Bureau (2005). Human Population: Fundamentals of Growth.
i opulation/Population Growth /Population Growth.htm



http://www.prb.org/Content/NavigationMenu/PRB/Educators/Human_Population/Population_Growth/Population_Growth.htm
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AGRICULTURAL PRODUCTION INCREASE

Livestock counts, World

Total number of livestock animals, measured as the number of live animals at a single point in any given year. All
figures are given as the number of heads, with exception to chicken and turkey figures which are reported in
thousand heads.
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Source: HYDE Database and UN FAO Statistics OurWoridinData.org/meat-and-seafood-production-consumption/ « CC BY-S

Zoupdnidou, Elisavet. (2019). METHODOLOGY FOR THE REDUCTION OF ENTERIC METHANE EMISSIONS FROM RUMINANTS THROUGH THE USE OF 100% NATURAL FEED SUPPLEMENT.
J0.13140/RG.2.2.21534.69448. 19
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\?GRICULTURAL PRODUCTION INCREASE c/

Global production of meat

120

million tonnes
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Tokyo Drifts from Seafood to Meat Eating - Our World (unu.edu)
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https://ourworld.unu.edu/en/tokyo-drifts-from-seafood-to-meat-eating
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Meat consumption by selected country
Average annual consumption per person

K&B\RICULTURAL PRODUCTION AND CONSUMPTION INCREASE /
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Source: UN Food and Agriculture Organization / Our World in Data

Which countries eat the most meat? - BBC News
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https://www.bbc.com/news/health-47057341
https://www.bbc.com/news/health-47057341
https://www.bbc.com/news/health-47057341

AGRICULTURE CONTRIBUTION TO GDP

Sector contribution to GDP (%)
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Agriculture
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Gjritharan, Ravichandran & Koteeshwari, R. (2016). Agricultural crop predictor and advisor using ANN for smartphones. 1-6. 10.1109/ICETETS.2016.7603053.



(£ per head output) (£ per dwt kg output)

Financial Performance (£ per head output) Bottom Half Average Top Half Bottom Half Average Top Half

Cattle output 1166.06 1190.23 1206.49 3.53 3.6 3.65
Other income 17.1 16.94 16.97 0.05 0.05 0.05
Gross Output 1183.17 1207.17 1223.46 3.58 3.65 3.7
Purchase costs 628.01 535.6 477.2 1.9 1.62 1.44
Output less purchase costs 555.16) 671.57 746.26 1.68 2.03 2.26

Total variable costs (feed, health, bedding etc.) 380.18 317.71 278.2 1.15 0.96

Gross Margin

Cash Only fixed costs (labour, electricity, fuel,
overheads etc) 224.62 239.45 250.56 0.68 0.72

Cash Only Cost of Production 1232.8 1092.77 1005.96 3.73 3.31
Cash Only Net Margin -49.64 1144 2175 -0.15 0.35

Non-Cash fixed costs (depreciation, rent,
finance, etc.) 211.87 181.69 164.64 0.64 0.55

436.49 42114 415.2

Full Investment fixed costs

Full Investment Cost of Production (inc
purchase costs) 1444.67 1274.46 1170.6 4.37 3.86

Full Investment Net Margin -261.51 -67.29 52.86 -0.79
AHDB

roduction benchmarks

Beef: cost of



https://ahdb.org.uk/beef-cost-of-production-benchmarks/beef-stores
https://ahdb.org.uk/beef-cost-of-production-benchmarks/beef-stores

~ FARMER’S TERMS C PRODUCTIVITY /
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Productivity introduction - DAFF (agriculture.gov.au



https://www.agriculture.gov.au/abares/research-topics/productivity/productivity-introduction
https://www.agriculture.gov.au/abares/research-topics/productivity/productivity-introduction
https://www.agriculture.gov.au/abares/research-topics/productivity/productivity-introduction
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https://www.youtube.com/watch?v=tbkTi3zNN9s




® Further gain: ndvanced technologies

®* Most promising are poo erfor y areas of agriculture
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What is the Percent of Agricultural Land in the World?

Agricultural land per capita Dty

Agricultural land is the sum of cropland and land used as pasture for grazing livestock
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Map of agricultural land of the World - Answers (mapsofworld.com)
Land Use - Our World in Data


https://www.mapsofworld.com/answers/world/percent-agricultural-land-world/attachment/world-map-agricultural-land/
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AGRICULTURAL PRODUCTION

VRN  Arable land needed to produce a fixed quantity of crop products [change since 1961] — By Max Roser

in Data

"T'o measure the fixed quantity of agricultural products the agricultural production index (PIN) is used. This is the sum of agricultural

commodities produced (after deductions of quantities used os seed and feed). It is weighted by commodity prices.
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Data sow
The int data visualization is available at QurWerddnData,org. There you find the raw data and more visualizatons on this 1opx:

After 50 years the world uses 68% less
land to produce the same amount of food

2000 2005 2010 2012

Licensed under CO-BY-5A tiy the author Max Roser
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* A better use of SMART agriculit ystems is needed
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