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Food insecurity and civil unrest

Figure 6 — Correlation of food price index to social unrest, 2004 to 2012

280 Algeria (), Gaudl Aral
i 5 E mm%mﬂa% Sudan {2), hxin ) 'ﬂrg"lf“ .'Bh.;nummm&;m
260 o et rﬁ] Somalla (3)  yemen (2,0004) Syria (20,000+)

Tunista 1) -
Sudan (3) EQYpt (800-+) Ljag-?-gn?u : Ignﬂaqlrgjm

Libya (30,000+)
Kanya (2}, Malawi
240 Camaroon (40) Tunisla (300+) = sumr:uEanm (18)

Yaman (1 =
s: India —1
- Mozambique {5 it Elﬁ[ﬂnn : ]=i

i) G e,

India @4 cio ;i
Somalla (5)

200

180 : E B

Food Prica Index

160

140
Burundl 1)

120

2004 2006 2008 200 anz2 an4

Red dashed linas commespond to the baginning dates of “food riols" and protests In Morth Africa and the Middies East betwean 2004
and 2011, Thae owerall death tall s Indicated In parentheses next to each country.

Sounca: La]l, Bartand, Bar-yam 20711,



Farming: the
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intensity of
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An agricultural
transformation /

revolution in the
drylands —is
possible!

* Data revolution and other disruptive technologies — to
improve resilience and productivity (crops and livestock)

o Large scale recording — data analysis for predictions of
traits, ...

o Real time/ongoing support to farmers for decision
making on individual animals

* Data revolution and other disruptive technologies — for
assets management and market access
o Farmers-led identification of animals, stock
management, linkages with buyers/sellers
* Participatory approach — strong community engagements

o Community-based schemes (community-based
livestock breeding programmes)

o Introduction of tools to support genetic improvement,
support interventions in animal health, ...



Decoupling selection from phenotyping
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Genomic prediction unifies animal and plant breeding
programs to form platforms for biological discovery

Tahn M T-Tick-:-y', Tinashe {".hiunlgv.'i:,Tnn M .'I-I]E;{}'E, Wavne Powell! & Implementing Genamic Selection in

CGIAR Breeding Programs Workshop Participants®

The rale of annual vield increases fur major slaple coops must
mure than duuhle relative o currend levels in order b feed a
predicted plebal population of bl by 2050, Controlled
lwbridizalion and selective bresding have been ussd for
cenluries 1o adapl planl and animal species for human use,
Howeser, achivving higher, wslainable rales of improvemen|
in vields in various species will require renewed genetic
inlerventions and dramalic improvement of agricultural
praclices, Gennmic prediclion of breeding values has the
potential to imprive selection, redwce costs and provide

a platiurm thal unities heeeding approaches, hiolugical
discuvery, and lanls and mefhods, Here we compare and
contras! soeme animal and plant breeding approaches 1o make
a case for bringing lhe twn Ingether through the application
of genomic sekeclion, We propose a slmbegy o he wse o
penamic selection as a unifving approach o deliver innovative
sl changes' in the rale of genetic gain af scale,

for the past centiry, Aocess ab unprececantad levels to larpe soals
sequince ard prenatyp intarmatian wl ring appesuritias e
unity hroedi ng metheds, taols and cechnodagics acrnss szveral plant
and aimal speciss, which e will catalyze the modernization
of beeecting pragrems. Furthermere, we pretulate that the adaptinn
nf these new technodagics and appmaches at scale will rahle bread-
115, prreg e o be platfores Tor bath ths delivery of cew praducts
and Rielogical discomery based an garome-wice wssociatan studies
(EW AR with Fald velidation of new alleles.

A heiel hislory of plant and animal hreeding
Arzeding ot livesteck and cooge ia 22 ald s agriculbune itsalf, 47 the
heart of all brecding remain such treditieal
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Origin Specific Genomic Selection: A Simple Process To Optimise the

Favourable Contribution of Parents to Progeny

Chin Jian Yang, @ Rajiv Sharma, @ Gregor Gorjanc, @ Sarah Hearne, @ Wayne Powell
and @ lan Mackay

G3: GENES, GENOMES, GENETICS fuly 1, 2020 vol. 10 no. 7 2445-2455;
https://doi.org/10.1534/g3.120.401132
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From Farmer Centric to Animal (Cattle, Camels, Small ruminants etc.) Centric:

The next revolution in Livestock Industry

Smart/Satellite Collars: An RFID tag that monitors

animal movement, temperature and feeding habits. The Bowel monitors/sensors: A bolus type of
sensor can be used to detect health problems and to sensor that is inserted into the animal’s
tell when an animal is on heat so that insemination can rumen to monitor acidity levels to help
happen at an optimum time detect digestive problems and feed

utilization efficiency

Tail movements: A
birthing sensor
attached to the tail to

Tail measure tail
Smart / movements movements triggered

Collars/Necklace by labour contractions
3D Digital and thermal cameras: I Bowel \ and sends a farmer an
Facial recognition and measures . . N _ ) SMS alert
the weights and muscle mass of PR mOnltOrS/SenSOFS N approximately two or
animals so that they are sold at g ‘ R 50 hours before a cow
their most beefiness. Records Udder is due togalve.
body temperature to monitor
health/heat stress status Sensors

Pedometers: Animals typically
increase physical activities as they
come into oestrus. The pedometer
alerts farmers to the best time for
insemination

Udder sensors: Automated </

milking systems/robots can
be equipped with sensors to
monitor the quality of the
milk and check for signs of
mastitis



An example of pedometers and detection of oestrus

Livestock farm Increased walking detected in Data analytics centers SElEL

cow to be coming into oestrus Incoming data server

Database server

—
—

Private IT company provides server
operation and maintenance

Web server

Pedometers transmit
hourly updates

Notification sent to
farmers devises

/ Farmer cooperatives, industry associations, processors, mark%\
etc.

Aggregate data for multiple
farmers is used to prepare
production forecasts

\ Farmer checks details on website Inseminations / k
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Science for resilient livelihoods in dry areas
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CBBPs offer infrastructure for the application of genomics in LMICs

Precision breeding (Genomic selection)
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Centre for Data Driven Breeding

Research, Translation, Training
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The CDDB Development Agency for Drylands

* A network broker
* Connect the public and private sector
* Into non traditional areas of science from the academic community
e Qur focus is on impactful research, translation and training

* Training
*  MSc, PhD and CPD program to underpin
LMIC breeding programs

* Research
* To underpin LMIC breeding programs
* To optimise donor investments in
breeding

* Translation
* We aim to be the quantitative genetics
back office to for public good breeding
programs in LMICs




