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She has worked with the UN Environment Programme (UNEP) for over two decades
and has served in various roles, including as Director of the Law Division, Deputy
Director of the Ecosystems Division, and Executive Secretary of the Secretariat of the
Convention on the Conservation of Migratory Species of Wild Animals. Elizabeth’s work
at UNEP has focused on the development, implementation and enforcement of
environmental laws at national, regional and international levels. In 2021, the IUCN
World Commission on Environmental Law, in collaboration with UNEP, awarded
Elizabeth with the Nicholas Robinson Award for Excellence in Environmental Law.
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Greetings to you all! Thank you, Dr. Hiroyuki Taniyama, for your introduction,
Dear Experts, Colleagues and Friends,

It is my honour to participate in this year’s Overseas Agricultural Science Seminar, organized by
the Hokkaido-Alberta Dairy Science and Technique Exchange Association and Rakuno Gakuen
University.

Let me begin by highlighting the strong collaborative nature of the Hokkaido-Alberta Dairy
Science and Technique Exchange Association. Established in 1973, the Association has helped
promote dairy farming through the exchange of science and technology and has strengthened
bilateral relations between the two regions.

Social and economic sectors of our societies rely on healthy ecosystems to flourish. Biodiversity,
on which our agriculture, forests, aquaculture and fisheries depend, lays the foundation for the
health, livelihoods, food security and nutrition for people around the world.

From Hokkaido, Japan, to Alberta, Canada, cultivation continues to outcompete other sectors for
land. Industrial agricultural practices have often degraded ecosystems and accelerated biodiversity
loss, expecting a trade-off for more productivity and lower costs.

However, modern techno-centric thinking has put a new focus on what indigenous peoples and
local communities have always known and continue to teach — that is to build systems that works
with biodiversity rather than against it.

Healthy ecosystems are vitally important for agricultural production however, we continue to see
the loss of biodiversity, land degradation and pest and disease outbreaks — compounded by the
impacts of climate change through unprecedented warming, extreme weather and unpredictable
precipitation patterns.
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Alternatively, biodiversity conservation as well as restoration and sustainable use of ecosystems
can help reverse these trends and can simultaneously be a solution to the environmental crises we
face today. Sustainable agricultural practices such as agroecology and ecosystem-based approaches
can deliver multiple benefits to food and water security while also mitigating and adapting to
climate change and reversing land degradation.

For example, encouraging integrated production systems such as agroforestry, no-till agriculture
and appropriate crop rotation can be simple solutions that are biodiversity-friendly and can help
reverse ecosystem and land degradation. In fact, many ecosystem-based approaches also help
ecosystems become more resilient to extreme weather while contributing to climate change
mitigation, adaptation and disaster risk reduction.

For these solutions to be fair, equitable and truly sustainable, they need to be implemented with the
full inclusion and participation of all stakeholders, including smallholder farmers, indigenous
peoples and local communities, who often grow a large portion of regional produce and who hold
knowledge on the land they cultivate.

Colleagues,

We will not be able to reverse the loss of biodiversity or limit the global temperature increase to
1.5 degrees unless we transform our food systems.

I would like to draw your attention to the fifth edition of the Global Biodiversity Outlook, which
outlined two major transitions that are relevant today.

First — the sustainable agriculture transition aims to redesign agricultural systems and recognize
the role of biodiversity through agroecological approaches that minimize negative impacts, while
enhancing productivity and resiliency, and making efficient use of land, water and other resources.!

Second — the sustainable food systems transition focuses on enabling more sustainable and
healthier diets. More diverse foods and food systems have obvious nutritional benefits. More
moderate consumption of meat and fish and a deep reduction of food waste can reduce global
demand-driven pressures and ensure food security for all people.?

Dear decision-makers,

These ideas for more sustainable agriculture are not new. Leaders around the world have already
agreed that change is needed, under the UN 2030 Agenda for Sustainable Development. This year,
under the Convention on Biological Diversity, the world will adopt a global biodiversity framework
that aims to bridge the gap between where we are and where we need to be, regarding the state of
nature of our planet.

The post-2020 global biodiversity framework will enable us to maximize synergies between
international processes and instruments so that they not only address the issues of climate change,

! GBO-5 Sustainable Agriculture Transition
2 GBO-5 Sustainable Food Systems Transition




biodiversity loss, desertification and ecosystem degradation in a more holistic way, but that they
also support the transformation of our food systems.

The current draft of the framework includes a target that aims to ensure that all areas under
agriculture, aquaculture and forestry are managed sustainably. We need to ensure that this target is
ambitious and holistic and secures the productivity and resilience of food systems.

In addition, agroecology and the importance of soil biodiversity have gained significant
international attention. The CBD will also adopt a plan of action for the conservation and
sustainable use of soil biodiversity,® produced in consultation with FAO.

The plan aims to encourage the conservation, restoration and sustainable use of soil biodiversity,
including through agroecological practices, with a view to support the implementation of the post-
2020 global biodiversity framework. Since biodiversity plays a critical role in the sustainable
management of food systems, the full and active participation of agricultural sectors within the
post-2020 framework will be essential for its success.

Lastly, and most importantly, the framework is intended to be a global framework for all and thus
universally applicable. To attain this, we must recognize and support the roles and rights of
indigenous peoples, smallholder farmers and small-scale food producers so that we can reverse
biodiversity loss.

It is with these successes that we will achieve the Sustainable Development Goals and the 2050
vision of living in harmony with nature.

Thank you. I wish you great success in today’s seminar.

3 Annex contained in CBD/SBSTTA/24/L.7
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Between 2002 and 2015, Ms. Irene Hoffmann was Chief of the Animal Genetic
Resources Branch and Chief of the Animal Production Service in FAO, and
acted as Secretary of the Intergovernmental Technical Working Group on
Animal Genetic Resources. Irene is an agricultural scientist with a Ph.D. from
Hohenheim University and an MSc from Goéttingen University. Between 1994
and 2002 she was assistant professor at the Institute of Livestock Ecology,
Giessen University, where she coordinated international and interdisciplinary
research programmes. Earlier in her career she worked in development (GIZ,
Africa), as scientific editor, and for development NGOs. She has organized
international policy and technical conferences and published extensively on
scientific and policy topics, and she has served in various advisory committees
and review panels.
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Sustainable Agriculture
— linkages with biodiversity and climate change

Abstract

An expanding world population, natural resource degradation from unsustainable
management practices, biodiversity loss and climate change give rise to fundamental
concerns: Are today’s food and agricultural systems capable of meeting the needs of
present and future generations? How can societies transition to more sustainable food
systems while addressing pressing global issues? The backbone of the world food systems
-biodiversity for food and agriculture- is under threat and eroding. Yet the thousands of
species and their genetic variability are indispensable to food security and to adapt to
new conditions, including climate change. The future of our agri-food systems will be
central to the achievement of several Sustainable Development Goals (SDGs), such as,
the elimination of hunger, responsible production and consumption, and the promotion
of environmental stewardship, including the conservation and sustainable use of our
terrestrial and aquatic ecosystems and biodiversity. The presentation sheds light on
current global challenges, and on approaches to sustainable agriculture, highlighting
that there is no one-size fits all solution. It provides illustrative examples of Japan and
emphasizes the need for international collaboration and joint policy responses. Dr. Irene
Hoffmann serves as the Secretary of the Commission on Genetic Resources for Food and
Agriculture (Commission) of the Food and Agriculture Organization of the United
Nations. The Commission is the only intergovernmental body that specifically addresses
biodiversity for food and agriculture. It offers countries a forum to agree on joint actions
and global policies to support the conservation and sustainable use of biodiversity for
food and agriculture.
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Food & agriculture at the crossroads
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Climate change

Change in global surface temperature (decadal average) as
reconstructed (1-1850) and observed (1850-2020)
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Figures represent the central estimate for years 1-1850
Source: Infergovernmental Panel on Climate Change
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Climate change — Global trends in the occurrence of natural
disasters
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Example Japan: Effects of climate change & GRFA

Table 1: Main effects onpaddy-field rice (nationwide)

Main effects 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
-
Occurrence of white 33 21 46 28 29 27 17 20 27 Figure 2: Cross-section surface of white immature
immature grains grain (left) and normal gain (right)
Occurrence of cracked 7 7 e 10 10 8 5 3 5
grains
Insufficient growth in 8 5 B 12 10 10 8 8 6
grains
Frequent occurrence of | 14 8 an e 8 5 8 4 6 8
insect damage

Source: "Fact-Finding Survey Conceming the Effects of Global Warming on Agricultural Production” The same unless otherwise stated.
Note: As a different type of survey was conducted in 2010, only the estimated occurrence ofvhite immature grains is shown for the year.
As figures for other effects are unavailable, “...” is shown for them.

Figure 3: Cracked grains

Source: MAFF, 2018
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Example Japan: Effects of climate change & GRFA
Table 5: Effects on unshu mikan Table 6: Effects on apples
T Citrus fruits %) | Unshu mikan Main effects 2008 | 2009 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
ain elfects
2008 2009 | 2011 | 2012 |2013 | 2014 | 2015 | 2016 Defective coloring or  delayed 6 i A 11 s / 2 8

colorin,
Occurrence of peel puffing 7 9 12 6 5 8 1 14 L

Occurrence of tanning a 1 3 7 6 6 6 6
Defective coloring or delayed coloring | 10 7 L) 4 7 1 2 6

Occurrence of freeze or frost 2 1 L 2 2
Occurrence of tanning 9 6 5 5 6 4 2 5 damage

Frequent occurrence of insect
Note: Figures for 2008 and 2009 are reference data on the number of prefectures where effects on citrus fruits (including unshu mikan) damage (by spider mites, etc.) 2 1 2 1 1 1 2
occursed, 5 4

Reference: Fact-Finding Survey Concerning the Effects of Global Warming on Agricultural Production

Source: MAFF, 2018

12




V]

®

COMMISSION ON
GENETIC RESOURCES
FORFOOD AND
AGRICULTURE

Foad and Agriculture
Organization of the
United Nations

Biodiversity crisis

EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND CONDITION

47% 1) Natural ecosystems have declined by
47 per cent on average, relative to their
earliest estimated states.

SPECIES EXTINCTION RISK

Approximately 26 per cent of species are
already threatened with extinction in
most animal and plant groups studied.

25%

Lf

23%

72% '

ECOLOGICAL COMMUNITIES

Biotic integrity—the abundance of naturally-
present species—has declined by 23 per

cent on average in terrestrial communities.*

BIOMASS AND SPECIES ABUNDANCE
The global biomass of wild mammals has
fallen by 82 per cent.* Indicators of
vertebrate abundance have declined
rapidly since 1970

NATURE FOR INDIGENOUS PEOPLES
AND LOCAL COMMUNITIES

72 per cent of indicators developed by
indigenous peoples and local communities
show ongoing deterioration of elements
of nature important to them

* Since prehistory

Commission on Genetic Resources

for Food and Agriculture

* Direct and indirect drivers of change have
accelerated during the past 50 years

Biodiversity and ecosystem functions and
services are deteriorating worldwide

Biodiversity can be conserved, restored and
used sustainably while simultaneously
meeting other global societal goals through
urgent and concerted efforts fostering
transformative change.

Source, IPBES, 2019
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Change in land-use intensity

Smaller

UNDEGRADED STATE

Climate

Water
retention L

Fibre
Undegraded state

Greater

EXTENSIVE LAND USE INTENSIVE LAND USE ABANDONED

LOSSES

Smaller

Trade-offs among ecosystem services and biodiversity

— Greater

Source: [PBES, 2018
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Biodiversity and healthy ecosystem are key to.food security

and nutrition Biodiversity for food and agriculture is the
variety of life at genetic, species and
G noors o ecosystem levels that contributes to
' agriculture and food production.

o : * Genetic resources for food and agriculture
e and |- PR *  Wild foods from non-domesticated species

’ * Associated biodiversity

* Micro-organisms, fungi, invertebrates
* Vertebrates, including wild relatives
s e Wild and cultivated terrestrial and
production aquatic plants other than crops and
crop wild relatives

Biodiversity
for food and
agriculture

Resilience

(@77 Food and Agriculture COMMISSION OR

:/ Orqanization of the GENETIC RESOURCES ‘

Un?ted Nations 'Kc)zréz)(z;)ult;z‘n Commission on Genetic Resources
for Food and Agriculture

ma-mname ; .
nrunlmlnudh .
Uaited tistons e

THE STATE OF
& THE WORLD's
BIODIVERSITY

FOR FOOD AND AGRICULTURE

AHERANT29 D

FAO, 2019 SOW-BFA
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Multiple interacting drivers of change

Drivers of change Reported effect on
biodiversity for food

Population growth and urbanization

Economic and social Markets and trade
Changing economic, sociopolitical and cultural factors
Climate change

Environmental drivers Natural disasters

Pests, diseases, invasive alien species

and agriculture

Changes in land and water use and management —

Drivers at production system level  Pollution and external inputs
Overexploitation and overharvesting
Advances and innovations in science and technology

Other
Policies

++

S ‘,ﬁ./r/-/‘
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Key entry points in agri-food systems
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Food and Agriculture
Organization of the
United Nations

/ \ BIODIVERSITY
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MARKET
strengthen rural-urban linkages and short
supply chains while arsuring that trade
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vnm salely and quality standards

FOOD WASTE
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Increase crop yields and nutriant guality
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the Earth's natural

FOOD CHOICES
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'

| 4 | :n;::rmmmm content, high yielding and
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| AGROECOLOGY REGENERATIVE

| opl and species
{e.g.rice fish duck Integrated system)
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/[ Promole animal production
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Source: FAO, 2021
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Example Japan
~ MeaDRIs Conceptual Approach

‘ behavloral changes of stak hold

|\ o

Reduce

Commission on Genetic Resources.

for Food and Agﬂcuitme

Following viewpoints are required to transform our food systems. Awareness, efforts and
a well as promising technologies are the keys to success. |

‘\‘f

Production

environmental load

(1) Sustainable sourcing of materials/energy

Innovation makes them happen

| (1) Sustainable production with high productivity
' (2) Greener production materials/machineries

(3) Development of “Super” plant varieties with

less environmental impact

(2) Effective use of local and/or
unused materials

|

(3) R&Ds for reuse /recycle
of resources

-Smart food value chains
+Human development *R&Ds|
+Rural generated innovation

(4)Long-term, massive carbon seq
‘into farmlands, forests and oceans

tration

(5) safer working environment,

~For more

more new entrants

v Decent works

v Improved livelihood
v Balanced diet

(6) Responsible fisheries resource
|4 management

Education can be

an effective channel

(1) Sustainable consumption with less
food loss and waste

(2) Bridging c

(3) Jap diet as a bal

(4) “Woodening” the life

(5) Sustainable marine products and their
dissemination

s and prod S
d model

ut-off wunr bl
and wasteful practices

(1) Switching to sustainable import materials,

encourage private initiatives
(2) Efficiency based on data science and Al
(3) Packaging materials for longer haul/long-term
preservation
(4) C itive food ind

y with decarbonized,

environmentally friendly, health conscious pmducts2

Source: MAFF, 2021
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Example Japan

Measures for achievement of Decarbonization and [ Aostact |
Resilience with Innovation (MeaDRI)
~ Innovation will enhance potentials and ensure sustainability in a compatible manner™ MAFF Japan
“MeaDRI,” the medium-long term strategy will pave the way for the future.

- Enhancing engagement of stakeholders at each stage of food supply chains
- Promoting innovation to reduce environmental load

By 2050, MAFF aims to achieve;

! Challenges > Zero CO2 emission from the agriculture, forestry and
2 X g s
fisheries sectors . ;;; ” ; , ,
¢ Depopulation and > 50% reduction in risk-weighted use of chemical ]
aging of producers pesticides by dissemination of the Integrated Pest 4 Dissemination of
@ Stagnant rural Management and newly-developed alternatives ™.

Innovations f

30% reduction in chemical fertilizer use

communities » ! . /b deveioind |

@ Climate change and » Increase in organic farming to 1Mha PR zi ]
& f (equivalent to 25% of farmland) tachnowies B l!‘ |
increasing natural currently ungge | B
disasters > At least 30% enhancement in productivity of dovelontent @

|
food manufacturers (by 2030) (=] : 1 ] F
Sustainable sourcing for import materials (by2030) 2020% 2030% 20108 2050%
90% and more superior varieties and F1 plus trees in forestry seedling
100% of artificial seedling rates in aquaculture of Japanese eel, Pacific

bluefin tuna, etc. which will be enabled through:
- develop and di of i i Qech- log
- greening of MAFF’s policy tools
MAFF endeavors to accomplish the triple win of; i
Economic sustainability Social sustainability Environmental sustainability

Ensure robust and Improve livelihood, A Save global environment  Fee
resilient food industry promote balanced diet w for the future generation 4

4 Disrupted supply chains
due to the COVID-19
4 Achievement of SDGs

vvYy

Source: MAFF, 2021

‘ ainable agriculture

,}(

App rga,_c‘h,._é:'s‘ to sus
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The use of many biodiversity-friendly practices is reported to be increasing ot

Management
ractices and

approaches

Landscape managsment

Ceusystem appioach o
fishorios

Kestoration
Diversificatinn

Home qardens
Aqratarestry
palyeultureraquaponics
rganic agriculiure

Lowv external input
agriculture

Sustainable soil
managenient

Managemant ¢l micto
organkms

¢.onservation agricufture

Integrated plant nutrient
managomant

Integrated pest
managemant

Fallnation menagement
Errichment planting
Reduced impact lugging
Damasticatian

fiasn broadaning

Livestod: grasdland-based
systems

N Y Y bl

RS R N

N

b

N Livestock fandless systems

<>

Naturally regenerated
forests

Bl N Ny N

N

N

N Planted forests

N

¥

IR W - R

Y

N YNy

Production systems (PS)

Y

N

Self-recruiting capture
fisheries

Culture-based fisheries

Fed aquaculture

Non-fed aquaculture

¥ Imigated crop systems frice}

SRS SUNNEN

v

RN N N

Nates: Analysis hasad an 91 country roports. 5oa maln repart tar detalls of the mathadology.

o Imigated crop systems
(other)

Y SR N

T Y BV

N Ny Ny N Rainfed rop systems

N

¥

usysuyysyls N ixed systems

Y

Proportion
of countries
reporting the PS
that report any
trends (%)

0-9
10-19

2029 [ i

s

FAO, 2019 SOW-BFA
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The Landscape approach

PJ‘aunMeﬂﬁWi

" 7. X “ '
/" Geology |nstitytions People
Land farms
A,l_i. cd LC

‘Landscaped  Spac
Vegetation - 48

Flora&fauna
Hydrology Land use Functions,

\ systems .__.Services
Value :ﬂalns Llandscape

Multifunctionali

Source: Scherr, 2013

Landscape as interaction between human actions, ecosystems and the abiotic factors
that shape the physical environment (Minang et al., 2015; Scherr, 2013)

Organization of the FOR FOOD AND

: 2 Commission on Genetic Resources
United Nations AGRICULTURE

@Q@ Food and Agriculture g?:‘ﬂg’\:i‘g%gsf“oﬁ:m
for Food and Agriculture

Globally Important Agricultural Heritage Systems (GIAHS)

Combining agrlct.ll'.[ural dlver.5|ty, reS|I|.ent Revitalization of Reglonal Communities
ecosystems, traditional farming practices Utilizing Globally Important Agricultural
and cultural identity Heritage Systems (GIAHS)

GIAHS Is an initiative under which the Food and Agriculture
Organization of the United Nations (FAO) designates remarkable
land use sy (i g forestry and fisheries) and

landscapes which are rich in globally significant blological diversity

ving trom the ion of the ity with its environ-
ment and its needs and for sustainabl
They have an intricate refationship with their territory, cultural or

or ical and wider social environment.

In Japan's designated regions, efforts are being made to
rural areas by pi g the ing of that Setmi 3t Yetoyeny
utilize regh and p green tourism,

Designated Reglons In Japan (As of October 2015)

Qind 0 eang B poddy et
a2 Aoy

Sa0%

Noto's Satoyama and Satourl
@ ratod Sy=iom n Shizuoka foc name: Chagusatxy)

Kunisad Poninouta Usa nfogratod forosry, Agrcuture and §ishonos Syslom

source: https.//Www.mart.go.{p/e/data/publish/attach/pdf/maff 2016-2.pd
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Kunisaki Peninsula Usa - Integrated Forestry, Agrlculture and
Fisheries Systems

> — <y
* 4 \ Biodiversity g Culture, Values,
’, - ’.J_v" ’ ecesystem function M 3 B - Social structure

thtm samander !
| threatened secies

Knewledge systen J i Water retention and
sduptive techaique irrigation function

Rosugomanzan
cultute, Experanos
basad toursm

Dobareke Festival of Shirablaviabucs
Shrine (Festival for 7ick barvest!)

Paddy Agriculture Log wood
W rice cultivated Food and livelihood

security
Shijtake

Conservation of besutiful
landscape, land and water
resources

Sstanlard Ses Natlona!
Pk,

&
Muttplergation Ponds
Taeracwdriom pocdde

Conservation and Management as Traditional Cultural Resources
i Promoting interaction between urban and rural areas.
4 : i Strengthening of local branding

Tashibanesha middle age maner!

Foad and Agriculture é‘?;ﬂg\;lllésﬂigsr:)?r'vcﬁ
H H SEN JRCES
& ) Organization of the FOR FOOD AND

United Nations AGRICULTURE

The Area of Organic Farmland in JAPAN
25 (thousand ha) 23 thousand ha
(0 5%)*~_ The ratio of total organic

20 thousand ha farmland to all cultivated land

(0.4%)

20

16 thousand ha

(0.4% Not-certificated

organic farmland

J \

10

JAS certificated
organic

2009—2017

farmland
> + 19%

Source; MAFF, Japan

Tr 3 0 IS comocaen ergung Aumand wes ressared 8 T beod Kanacty

e Tre A1A IAS ERPLITEE £43aNE BT RS WS BELmIE By 1N
oA (Tra area of pen 143 < rpma;
on mezroa setwesn 3339, 3210-2014, 3019-2017. The
a%4rs B pratecsue.)

fEreces 31 e Surarase Areutos Suaen) e Source: MAFF

2009 2010 2011 2012 2013 2014 2015 2016 2017 g}.‘i"‘:‘?&';;"&unm’.::;?x o0 Sk maaras b4 e
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Sustainable use of biodiversity / genetic resources for food
and agriculture

Breeding of GRFA for multiple objectives

Maintain local genetic diversity on farm / in situ

Promote sustainable use of BFA / GRFA and integrated approaches to its
management at production system, ecosystem, landscape and seascape levels

Improve landscape structure and connectivity to provide habitats for
associated biodiversity and wild food species

Reduce impacts on BFA from the inappropriate use of chemical pesticides,
veterinary medicines and fertilizers

Manage soil biodiversity to ensure soil health and soil fertility

COMMISSION ON
GENETIC RESOURCES
FORFOOD AND
AGRICULTURE

Food and Agriculture
7 Organization of the
United Nations

Example Japan: Adaptation

Table 8: Adaptation measures for unshu mikan

Table 9: Adaptation measures for apples

purpose [Measures taken b2 o1z poia ows o6 Purpose W" : 2012 PO13 L014 12015 12016
Address defective coloring Shift to breeds of excellent coloring or | n " n i
ICurb peel puffing Use of plant growth regulators 2 3 1 3 5 yellow breeds
ICurb peel puffing Address defective coloring T gh technological m t \ X A A
Inddress defactive| Use of multi-sheets 3 7 4 O 10 Curb tanning such as brine water and multi-sheet
lcoloring
lcurb tanning Thinning (thlflmng of tree crowns and), i N 4 A Curb leaf thinning L b 4 "
focused thinning at late stage) Curb tanning

IAddress defective| Cooling (facilities and greenhouse-raised| 1 Use light-shielding materials 1 1 i 1 1
coloring mikan)

Table 3: Ratlo of planted area of rice breeds resistant to high temperature to planted area Table 4: Number of prefectures where planting of rice breeds resistant to high temperature

of paddy-field rice for staple diet was reported and the number of breeds
[Cropped in 2010 [Cropped in 2016 | Difference
Planted area of rice breeds
: 37,700ha 91,400ha -
esistintfo Ligh femperaties 2010 | 2011|2012 [2013 |2014 |2015 | 2016
| breeds fog staple dict
- Reported number of breeds 13 16 20 24 26 27 27
Ratio of planting 2.4% 6.6% Up 4.2 points
Source: “2010 Pady Field Rize Yields™ and "2016 Paddy Fleld Rice Yislds,” Statistics Departmant, Reported number of prefectures 19 20 25 30 33 33 33
Mirlstry of Agriculture, Horestry and Fishenes

Source: MAFF, 2018
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Conservation of GRFA .

In Situ Conservation

» wild species/relatives in natural habitats and ecosystems

> on-farm conservation of domesticated GRFA in traditional farming
systems

» Supporting on-farm management and improvement

Ex Situ Conservation A.Huth

> Maintenance of genetic material outside of the natural environment
where the species have evolved

» Gene banks, botanical gardens, zoos etc
* Supporting targeted collecting of genetic resources for food and agriculture

* Sustaining and expanding ex situ conservation of germplasm

* Regenerating and multiplying ex situ accessions

Crop Trust FAO

..‘c .C U - e N @ - S EBCO ) DO e o [

0
7
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@ oeverorment GELIALS

sustamasieeveLopMENTGOAL2  End hunger, achieve food security and improved nutrition and promote sustainable agriculture
Zero Hunger

L0G6IN &

INFORMATION  ABOUT THE SECRETARIAT

[¥ ti
tg Blolagcal Diversty BIODIVERSITY CONVENTION  CARTAGENA PROTOCOL  NAGOYA PROTOCOL  COUNTRIES  PRO

Preparations for the Post-2020 Biodiversity Framework

Third meeting of the Open-ended Working Group on the Post-2020 Global Biodiversity Framework Tweets o uissaver

UN Blodiversity &
Q@UNBiodiversity
0 g'obal bicdivarsity framework during the second phase of the B STARTING SOON. Join a discussion on a new
- : = study analysing the need for transformative action for
biodiversity

ancing preparations for the development of the post-2020

2020 Biod versity Framew
cted 1o lead to the 2

The Ogen-Ended '

UN Ziodiversity Conference in May 2022, in Kunming, China.
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TRAMEVORK FOR ACTION ON
BIODIVERSITY FOR

FOOD AND AGRICULTURE

473

ll/// B |
. .
ey 1 ; e
a @ = 3 -
' | crecron
SECOND GLOBAL PLAN OF ACTION RO L GOETE Esourcss = 2
8 LN CEAE T T RS UNCES 0 0K 300 R0 id"un(lﬂlﬁ}.l(b TARATCN o~
m—— o [ # |
< M= 1 = e
PLAN OF ACTION
TOR THE CONSERVATION, SUSTAINABLE USE
AHD DEVELOPMENT OF
FOREST GENETK RESGURCES

®

Food and Agriculture
Organization of the
United Nations

COMMISSION ON
GENETIC RESOURCES
FORFOOD AND
AGRICULTURE

Commission on Genetic Resources

for Food and Agriculture

Key messages

The global food system is under pressure, e.g. population growth, biodiversity loss and
climate change negatively impact food security

Good governance, enabling frameworks, and integrated system approaches are needed
to facilitate sustainable agriculture

Enhanced efforts to sustainably use and conserve BFA and to transform to more
resilient and sustainable agriculture

International policy responses and collaboration are essential

There is no one-size fits all solution! Local-regional

More data are needed on impacts of practices on biodiversity
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For more information:

Commission on Genetic Resources for Food
and Agriculture: http://www.fao.org/cgrfa/

FAO Office of Climate Change, Biodiversity
and Environment:
https://www.fao.org/about/office-of-climate-
change-biodiversity-environment/en/

COMMISSION ON
GENETIC RESOURCES

FORFOOD AND Commission on Genetic Resources
for Food and Agriculture

w Foad and Agriculture
Qfﬁ Organization of the

United Nations
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Dr. Monireh Faramarzi
Associate Professor, Faculty of Science, University of Alberta
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Dr. Monireh Faramarzi is an Associate Professor in the Department of Earth and
Atmospheric Sciences, University of Alberta, Canada. She received her PhD from the
Swiss Federal Institute of Technology ETHZ in 2010. She is currently leading the
Watershed Science and Modelling Laboratory that involves developing and applying
physical and process-based tools such as hydrological, agricultural, and climate models
to study water and food challenges in the context of climate change. Her research
focuses on assessing trade-offs and interactions between water and land resources, crop
production, and socio-economic drivers for an environmnetaly-informed management
plans. To date, her research has elaborated on subjects related to the impacts of climate
change and management factors on crop yields, streamflow, floods, droughts, and more
recently, on nutrients and chemical loads and transport in agricultural lands of
Canadian Praries. Her research goal is to contributes to the science of “water-food-
energy and environment” nexus under an uncertain future in the Anthropocene.
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Response of wheat and barley crop yields to
climate change using process-based modeling in
agricultural lands of Canadian Prairies

Abstract

Sustainable agriculture is confronted by an intimidating triple challenge of ensuring
water availability, meeting food security, and conserving nature. However, the non-
stationary response of crop growth to changes in biogeochemical and hydro-climatic
variables makes crop yield projection uncertain and thus ambiguity in the
implementation of adaptation strategies for sustainable agriculture. The productive
agricultural lands of the Canadian Prairies not only contribute to the national economy
but also supply food to over a hundred countries worldwide. However, climate change
and other emerging environmental concerns (e.g., water and soil degradation) may alter
crop yields and limit current production levels in these lands. This study simulated the
time-varying behavior of wheat and barley crop yields under various climate change and
nitrogen application scenarios in the agricultural lands of the Canadian Prairies. The
results suggest that while crop yields are expected to increase due to larger growing
degree days and greater soil moisture under future climate change scenarios, the soil
nutrient availability and the ability of crops to uptake soil nitrogen can highly regulate
the level of yield enhancements. The model results showed that saturated atmospheric
CO2 in the future can induce earlier stomatal clousure, thus limiting nutrient uptake
and crop yields. The predicted increases in crop yields under a higher nitrogen fertilizer
application suggests that fertilizer application can be considred as a potential adaptation
measure to enhance yields under a changing climate. However, land, biodiversity, and
water quality concerns due to a higher rate of fertilizer use can raise environmental
issues and limit the sustainability goals of agricultural practices in the region. This study
highlights the importance of promoting soil health and its nutrient availability, and it
provides the basis for examination of the regenerative farming practices as a potential
management option under future climatic changes in the region.
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Content

o Introduction: Canadian agriculture

o Introduction: Climate change and crop growth
o Methods: hydrology and crop growth simulator
o Results: barley, wheat
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Total farm area as a percentage
of ecodistrict area, 2011

B > 75%
B 50% to < 75%
[ 25% to < 50%
5% to < 25%
< 5%
|:| Not part of study area

Ecozone

Hudson |
Bay [

y,
R"\
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X,
vvk,\j\--—'g'_"\

\l St. John's
} 7 :
df " Fiedericiohe Sy ioteWN
Alberta h S e
Saskatchewan Manitoba ATLANTIC
OCEAN
~ 70 million ha (7.3% total land area in Canada)
(Statistics Canada, 2016) ? 20 5‘|’° 1,0|00 km
1 1
https://www150.statcan.ge.ca/nl/daily-quotidien/141113/dq141113a-eng. htm
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2019 — Masud, M.B., Wada, Y., Goss, G., Faramarzi, M., Global implications of regional grain production through virtual water
trade, Science of the total environment 659: 807-820. DOI: 10.1 016/j.scitotenv.2018.12.392. UNIVERSITY OF
i ALBERTA

5

watershed
Science &
Modelling
| Laboratory

Economy and development

Canada is home to ~12 million head of
cattle with majority of beef production
occurring in Alberta.

Barley is one of the main
feed crops in AB and
elsewhere..

Country Export (*1000) ton

USA 218.504
Mexico 35.873
HongKong 10.79
Japan 8.276
Russian Federation 4.378
Macao 2:271
Taiwan 1:576
Philippines 15178
Indonesia 0.929
Egypt 0.619
Other countries 2.937
: Source: Stat Canada, 2011 - Kfé"ﬁ'ﬁ’f;\
2/15/2022 6
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CRSNG

Discovery Grant Program

Campus Alberta Innovates
Program Chair Funding

Water quantity

o Predicting Water Related Risks and Opportunities for Albert’s Beef Industry (AAF, 3
years, completed)

o Adapting to Changing Water in Alberta (Al, 3 years, completed)

o Predicting Alberta’s Water Future (Al, 3 years, completed)

Water quality, soil health, and climate change mitigation (NbS)

o Predicting Water Related Risks and Opportunities for Albert’s Beef Industry
o Adapting to Changing Water in Alberta

o Predicting Alberta’s Water Future

(Caip Chair, 7 years, on-going; NSERC DG, 5 years on-going)

(C3) UNIVERSITY OF
P

ALBERTA
7
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e Mode11ing
E i | Laboratory

Climate change impacts on crop yields

2021 — Khalili, P., Masud, B., Qian, B., Mezbahuddin, S., Dyck, M., Faramarzi, M. Non-
stationary response of rain-fed spring wheat yield to future climate change in northern
latitudes. Science of the Total Environment. DOLI:
https://doi.org/10.1016/j.scitotenv.2021.145474

2019 — Masud, M.B., Wada, Y., Goss, G., Faramarzi, M., Global implications of regional
grain production through virtual water trade, Science of the total environment 659: 807-
820. DOI: 10.1016/j.scitotenv.2018.12.392.

2018 — Masud, M.B., McAllister, T., Cordeiro, M.R.C., Faramarzi, M., Modeling future
water footprint of barley production in Alberta, Canada: Implications for water use and
yields to 2064, Science of the Total Environment 616-617: 208-222.

DOI: 10.1016/j.scitotenv.2017.11.004.

32




INSM

S watershed
Science &

- Modelling
Laboratory

Climate change impacts on crop yields

Direct impacts:

Increased heat stress (Yang et al., 2017a, 20175)

Frequent extreme temperatures (zZnang et al., 2016)

Intermittent heavy rainfall and waterlogging of soils (Li et al, 2019
Changes in atmospheric composition and CO2 (Swann et al., 2016)

@ O O O

Indirect impacts:

Changes in ice and snowmelt dynamics
o Hydrologic cycle wang et al., 2017)
o Pests and diseases (Jabran et al., 2020)

O
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Science &
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Climate change impacts on crop yields

Magnitude of impacts:

o Crop type
Stage of growing season

o Geographic location

O

o Numerous biogeochemical and hydro-climate factors
o Spatiotemporal variability

Question: is crop response to changes in future climate change
stationary?
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Nutrient cycle

] Harvest
= \ —° Plantresidue
Inorganic P P(?I‘gt:flr?ic |
o Nutrient supplement foralinte eniilrar .

by fertilizer or Mineral P Organic P
manure application

to the cropping /

3 \
( Stable )—51“.( Active )—-ml-—(%luhon e Active H Stable Fresh )
systems may form e~
. s Mineralization
insoluble minerals - . —

-~

and may be
transported out from
lands and loaded into

water bodies (Hansen et
al., 2001).
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Nutrient cycle and transport in Canadian Prairies

o Runoff-soil interface is primarily
affected by frozen soil and the amount
and rate of snowmelt = erosion and
export of nutrients

| 5’ 2 ¥
. IIEEE i un’\‘. i l"" o7 g
Processes involved: DI L C sl Mf“
s .v“"“* PUANRCUL -" ! !/
S
https://goodineverygrain. ca/2021/12/06/facts JJor teac’lJ /m, inter- and'ﬂbrfnlng/

* Long non-growing seasons,

 Release of nutrients from soils and
crop residue after freeze—thaw cycles

 Slower biogeochemical reaction rates
by low temperature

e Snowmelt runoff and variability

 Restricted nutrient retention and
infiltration to the frozen soil

https://www.producer. com/news/weather network-| predlcts abrupt mid-march-shift-into- sprmg/
@ UNIVERSITY OF

@ ALBERTA
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Factors affecting crop yield under future climate
change scenarios
o Water (snow-ice)
o Temperature
o Solar radiation
o Air humidity —
o CO2 ‘
o S 011 typ e '_2 ' Oxygen (0,)
Management factors: ,
o Soil nutrients, tillage operation G Dioitia
s (CO,)
o Planting
o Harvesting Water (H,0)
o Irrigation
& EIC.
- & AT BERTA
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Alberta’s watersheds

12000W NSTOW nogow

E0TON
i

+ Total land area: ~700,000 km?

e Study area: 2255 sub-basins
were delineated using SWAT
with a 200 km? drainage area
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* Model calibration-validation i
(1983-2007): at 129 56 reat Stve Lot

h d . : (17 Hay
I 8 Lake Athabasca
ydrometric stations I Ly
7110 Milk
9 11 North Sask.
| B8 12 Oldman
13 Peace

540CN

STO0N

T
STUON

[ 14 RedDeer
515 Slave

316 Sounding
Reference: 517 South Sask.
% Mount Colombia

Faramarzi et al., Environmental e Bt Nalione Pach 72
Modelling & Software, 2015. £l :gﬁ:’;’:fv;:m 0 625 125 250

8 | [ Modeled subbasin
1200w 15 OOW 1Hodow

800N

S) UNIVERSITY OF

ALBERTA

2/15/2022 14

35



IZO"?’O"\\’ 1 5’(3’0"W 1 lO”q‘O"W

60°0'0"N
1

55°0'0"N
1
55°0'0"N

-~
\\\
~Tma
’
/
f
4
’
Z
-
7
. i
o B
27 2
]

T T T
120°0'0"W 115°0'0"W 110°0°0"W

>

b Watershed
*2g Science &
Modelling

Laboratory

Alberta’s lands

Boreal, national
parks, foothills
(green area)

:-\ Agricultural lands

(white area)
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CO, driven climate change (anthropogenic)

IPCC global climate models

1000
] ———RCP2.6
900 -
800
700+
600 -

500

CO, concentration (ppm)

400

300 +———————7—
2000 2025 2050 2075 2100
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Mean seasonal and annual precipitation and their projected

changes (%)
His: 1983-2007 Near future: 2010-2034 Far future: 2040-2064
(RCP2.6) (RCP8.5)| (RCP2.6) (RCP8.5)
i K O
800 15
_ 760
< 12
2 680
S 9
< 600 " '
6
520 “ - ,
—g ,3“ ; 360 13
g * 3 280 5
*a 200 : A -9

2018 — Masud, M.B., Ferdous, J., Faramarzi, M., Projected changes in hydrological variables in the a ricultural @ ALBERTA
region of Alberta, Canada, Water 1-20. DOI: 10.3390/w10121810.
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Seasonal and annual temperature and their projected changes (°C)
His: 1983-2007 Near future: 2010-2034 Far future: 2040-2064
(RCP2.6) (RCP8.5) | (RCP2.6)  (RCP 8.5)
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2018 — Masud, M.B., Ferdous, J., Faramarzi, M., Projected changes in hydrological variables in the agricultural @ ALBERTA
region of Alberta. Canada, Water 1-20. DOI: 10.3390/w10121810.
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sub-basins (white region of Alberta)

Elevation (m) "¢
High : 3740

Barley crop spatial density
! High
Low : 167 .

Low
I County
[IRiver basin [ County
[_1Modeled subbasin [ IModeled subbasin 0 75 150 300 -
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Projected changes in rainfed barley yield (2040-2064)
Historical Future-RCP 2.6 ~ Future-RCP 8.5 Change-RCP 2.6  Change-RCP 8.5
>} 9
2 110
= : - s
2 £ o
= = 0o 5
<> 5 O o 5
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Yield (ton/ha) Yield difference %
Source: Masud, M.B., McAllister, T, Cordeiro, M.R.C., Faramarzi, M., Modeling future water footprint of barley
production in Alberta, Canada: Implications for water use and yields to 2064, Science of the Total Environment 616-617:
208-222. DOI: 10.1016/j.scitotenv.2017.11.004.
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Red Deer River Basin: case study to assess future wheat yields
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2021 — Khalili; P., Masud, B., Qian, B., Mezbahuddin, S., Dyck, M., Faramarzi, M. Non-stationary response of rain-fed spring wheat
yield to future climate change in northern latitudes. STOTEN. DOL: https:/doi.org/10.1016/j.scitotenv.2021.145474
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Watershed area: 47,000 km? Red Deer River Basin
Elevation: 574 -1700 in the croplands, up to 3280 m
in the mountain

Temperature: —25 - 35 °C year-round; 2 - 34 °C
growing season

Precipitation: 400 mm year-round; 250 mm

growing season

Snowmelt: plays a vital role in supplying water

N 5 % Elevation (m)
needs early in the growing season in RDR High:3280 @ Dam
. . . X E Subbasin 0 2550 100
Soils: black soils, the most productive soils Low:574  * Hydometricstation s KM

Climate: precipitation, temperature (max-min), solar
radiation, wind speed, air humidity

Fertilizer and crop calendar: Alberta Agricultural
and Rural Development (AARD)

Crop yields: Alberta Financial Service Corporation ——
(AFSC); AARD, and for Census Agricultural Region | pHieh: 431.292 1t
Heat units and other phonological parameters: " Low : 0.842833 02550 109
Literature review
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CO, driven climate change impact on wheat yields stress factors (2040-2064)

RCP 2.6 RCP 8.5
10| RS [ wstrs [ stRs

Stress days

(1) reduced evapotranspiration and earlier stomatal closure in response to
saturated atmospheric CO2

(2) insufficient N availability in the soil

(3) insufficient moisture in the soil to produce soluble N for plants to uptake.

(E3) UNIVERSITY OF

R
2/15/2022 -
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Summary and Conclusion

o Barley yields may increase under rainfed agriculture with
the expense of more water consumption in some areas
and less in some others.

o Barley yield increases are not identical in all regions.

o Irrigated barley yields may increase by up to 10% in
some districts and may decrease by 15% in some other
districts.

[C3) UNIVERSITY OF
P

ALBERTA
25

2/15/2022

Summary and Conclusion

o Nitrogen (N) stress may dominate other stress factors in
producing rainfed wheat yields in the future as compared to the
current conditions that water-stress is a dominant factor.

o The future N stress might be due to (1) reduced evapotranspiration
and earlier stomatal closure in response to saturated atmospheric
CO2, (2) insufficient N availability in the soil, and (3) insufficient
moisture in the soil to produce soluble N for plants to uptake.

(3] UNIVERSITY OF

@ ALBERTA
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o Higher N application with supplement irrigation might be
a potential measure to enhance yields under a changing

Summary and Conclusion

climate. However, land, biodiversity, and water quality
concerns due to a higher rate of fertilizer use can raise
environmental issues and limit the sustainability goals of
agricultural practices in the region.

o This study highlights the importance of promoting soil
health and nutrient availability, and it provides the basis
for the examination of regenerative farming practices as
a potential management option under future climatic
changes in the region.

o More studies need to include effects of large-scale modes
of natural climate variabilities such as PDO.

(&) UNIVERSITY OF
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Dr. Debra Davidson

Professor, Faculty of Agricultural, Life and Environmental
Sciences, University of Alberta
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Climate Change, Climatic Change, ¥ X U\Environmental Research Lettersiz & @ EFEGEIC
w3, tF L LT, [Oxford Handbook of Energy and Society] (20184) .

[Environment and Society : Concepts and Challenges] (20184F) oEZHY L £ L 7=,
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Dr. Debra Davidson is Professor of Environmental Sociology at the University of
Alberta, where she has been working since 1999. Her research and teaching are
focused on social responses to environmental and climate change, particularly in our
energy and agri-food systems. She was the recent recipient of the Killam Annual
Professorship Award, and was a Lead Author on the 5th Assessment Report of the
Intergovernmental Panel for Climate Change. Her research has been featured in
journals such as Science; Nature Climate Change; Climatic Change; and
FEnvironmental Research Letters. She 1s the co-author of two recent books, including
the Oxford Handbook of Energy and Society (2018), and Environment and Society-
Concepts and Challenges (2018). Dr. Davidson received her Ph.D. in Sociology from
the University of Wisconsin at Madison, in 1998.
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Social and organizational dimensions of
climate change mitigation and adaptation in
agriculture: A case study of Alberta

Abstract

There is an urgent need to implement climate change mitigation and adaptation in our
agri-food systems. Climate change is not simply a scientific or technological issue,
however. Some of the most salient barriers to addressing climate change are
organizational: including economic, political and cultural structures. However, farmers
are active agents and many of them are engaging in practices that are beneficial despite
these barriers. However, higher levels of organizational support for transforming our
agricultural systems is still essential. In this presentation, we discuss the case of Alberta,
Canada, a region with a highly industrialized agricultural sector, and one that is highly
sensitive to the impacts of climate change. Based on surveys and interviews with
Albertan farmers, the structural barriers, and agency observed among Albert's farmers
is discussed. We conclude with a set of strategies that can enhance the climate
transformation of this sector.
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Social and organizational
dimensions of climate change
mitigation and adaptation in
agriculture: A case study of Alberta  {

Dr. Debra J. Davidson, Professor

Department of Resource Economics and Environmental Sociology
University of Alberta

debra.davidson@ualberta.ca

Brief Overview of
Alberta Agriculture

Since time immemorial, various forms of
agriculture were practiced by Indigenous
peoples in the region now known as Alberta.

Alberta has been occupied by European settlers
who began engaging in a very different form of
farming over a century ago.

Farming has continued to play a major role in
Alberta’s economy since that time.

In recent decades, several policy and
technological changes have favoured large-
scale, highly industrialized production of a small
number of commodities, including beef, canola
and wheat, primarily for export.

Consequently, the number of farms has
declined, to about 40,000, while average farm
size has increased to an average of 1,230 acres,
and the average age of farmers is over 50 years.
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Recent Extreme

L34

Events attributed
in part to climate
change

o &)

Several disasters that have been
attributed to climate change have
affected harvests in recent years
including flooding, drought,
unexpected freeze events, and

most recently, supply chain &
disruptions. .\&

Other projected climate impacts

include pest and weed outbreaks, U,
decline In soil moisture, and more aiamce

variable water availability for
irrigation.

The need for farmers in the
Canadian Prairies to adapt to the
impacts of climate change is
urgent.

Agriculiure and
Agii-Food Canada

!

Percent of Average Precipitation In|past 80 days, as of April 5, 2021
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Mitigation in agriculture
systems is also needed!

Agriculture is also a major contributor to
climate change, particularly in highly
industrialized systems like Alberta’s.

Main sources of emissions:
¢ use of fossil fuels in heavy equipment
application of chemicals esp. nitrogen fertilizers

enteric digestion and manure from livestock

We have several strategies for reducing
emissions, including precision agriculture, soil
regeneration, changing livestock feed,
adoption of renewable energy on the farm.

Global greenhouse gas emissions by sector

This is shown for the year 2016 - global greenhonse gas emissions were 49.4 billion lonmes CO eq.
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As with so many other sectors of our
socioeconomic systems, recognizing
the problem, and even having
P ro S p e Ct S O r strategies to address the problem,
do not mean that the problem will
automatically be addressed.

1 will draw from a recent case study

Climate Mitigation
and Adaptation in Pt Al

organizational dimensions of

Alberta Agriculture B

Three key social structures constrain opportunities for changes in farmer behavior

Economic Political
Structures Structures

Farmers
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Fconomic
‘lock-in’
effects in

Alberta
Agriculture

Operating in a global staples marketplace
means no producer control over price, and
those prices are highly volatile.

Industrialization means capitalization, so
farmers must acquire expensive heavy
equipment, accumulating debt in the process.

Shrihking profit margins incentivize further
production growth for economic survival.

Younger generation of farmers can’t afford to
enter the sector, so the average age of farmers
goes up.

Political
‘lock-in’
effects in
Alberta
Agriculture

Agriculture policies in recent decades have been
written to support large farms, and
industrialization, favouring a small number of
crops, for export. Making operational changes will
require policy change.

Neoliberalism has been a strong feature of Alberta
politics, which favours minimal regulation, and
free markets. This limits the types of policies likely
to be introduced.

No policies have been established to support a
coordinated effort at climate mitigation or
adaptation in agriculture. Some policies, like
disaster relief, may actually discourage adaptation.
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¢ Many farmers abide by cultural norms that dictate
farm cleanliness (weed free, e.g.), conformity,
economic success, which conflict with many

C u |tu ra I strategies favouring mitigation and adaptation.

* Farmers tend to live in rural communities, with a
(| k v 7 strong conservative political orientation that

O C - | ﬂ influences their reaction to certain policies, such as
carbon taxes.

effe CtS | N * Farmers form close-knit groups, group borders

reinforce information silos, and within these
I b groups distrust of outsiders and misinformation
A e rta can circulate.

* As one outcome of this, we have deeply instilled

Ag Ficu It ure support for the goal of production maximization as
opposed to a balanced management system that
puts environmental and climate protection on the

same level.

Another notable outcome: We observe very
high levels of climate denial in this group

Percent of
Survey Responses to the Following Belief Statements Responses who

Climate change is occurring, and it is caused mostly by human activities

Climate change is occurring, and it is caused more or less equally by
natural changes in the environment and human activities

Climate change is occurring, and it is caused mostly by natural changes in
the environment

There is not sufficient evidence to know with certainty whether climate
change is occurring or not.

Climate change is not occurring

Prefer not to answer
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Breaking the Impasse to
Support Climate
Mitigation

What | have just described is a system in which multiple processes pose barriers to mitigation.

But, all systems are dynamic, and we can’t forget that farmers are autonomous and reflexive human
beings who are capable of changing course.

Many farmers are already adopting several climate mitigative practices

Would Not
Leave/spread crop residue in fields after harvest 97 2 1 260
Zero-tillage 82 12 6 252

Use GPS, precision agriculture, or variable rate technology for

fertilizer application a1 Je 2 30
Installed LED lights 80 19 1 299
79 19 2 148
Include perennial, forage, and/or legume crops in rotations 71 23 6 231
Improved the energy efficiency of buildings 68 30 2 289

3 147

Maintain wetlands 62 23 14 222
F.ence off riparian areas and sensitive ecosystems to protect fro 60 27 12 139
livestock

Planted permanent/perennial vegetation on marginal lands L5yl 33 16 250

36 46 18 192
Restored wetlands 33 42 25 209
Installed solar panels 19 67 14 276

Production of bioenergy 10 61 29 165

Introduce legumes or other nitrogen fixers into grazing lands 67 29

Built a covered manure storage facility 5 41 54 99

51




l Those farmers most likely to 1 Most frequent stated reasons for

- odopt these practices: - adoptioninclude:
* Have a strong conservationist * Wildlife protection
identity

* Soil and water quality
* Have a strong learning
orientation

* Economic benefits

Note: Beliefs and concern about climate change does NOT predict best
management practice adoption in this group!

‘ ,ming im @Jth@w w e g !

i

We observe an upsurge in young
ecologically-minded farmers seeking to
enter the sector.

New organizations such as The Young
Agrarians, Organic Alberta, and
Farmers for Climate Solutions are
providing support for new farmers.

These new farmers are seeking to
change the dialogue in the agricultural
community to generate awareness
about climate change, and introduce
different farming techniques.
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Strategies to
Enhance
Climate Change
Mitigation and
Adaptation in
Alberta
Agriculture

Farmers, consumers and stakeholders
need to put pressure on government to
enact:

* Policies to support farmers, not agri-
businesses: supporting new technology
adoption, and value-added, diversified,
multi-functional farming operations

* Government support for transition, in
the form of financial and informational
needs.

e Engagement with farmers themselves to
craft those support systems, so their
knowledge and values are incorporated.

Strategies to
Enhance
Climate Change
Mitigation and
Adaptation in
Alberta
Agriculture

Policy change is slow, but farmers,
consumers and stakeholders can also
take action now:

* Supporting farmer-led organizations that
are working for change.

 Building relations between farmers and
urban consumers.

» Get food systems on the agenda: Bring
the urgent threat of climate change to
our agri-food systems into our
conversations.
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Thank you!

54



ACiEE T N — 2B R BN AS T  &
Hokkaido-Alberta Dairy Science & Technique Exchange Association
T069-8501 ALiEEVL R i S iR RRIT 582 it
B ik i 2 v X — P
582, Bunkyodai-Midorimachi, Ebetsu, Hokkaido 069-8501, Japan
http://alberta.rakuno.org

MXART A+ OEWEE - mEE25IEL T
Unauthorized reproduction prohibited




	①②表紙(白紙削除)
	③プログラム1
	④目次
	⑤ムレマバイオ
	⑥ムレマ_挨拶
	⑦ホフマン_バイオ
	⑧ホフマン先生-Abstruct【テンプレ】(吉中確認済)_6-7
	⑨ホフマンスライド
	⑩ファラマーズィ_バイオ【テンプレ】
	⑪ファラマーズィ先生__Abstract【テンプレ】_27-28
	⑫ファラマーズィスライド
	⑬デイビッドソン_バイオ
	⑭デビッドソン先生_Abstract【テンプレ】_44ー45
	⑮デビッドソンスライド
	⑯裏表紙

