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Clearing land
Diseases, pests
Physical impediment of residue

“Cheap”

Conventional agriculture

Erosion — water, wind
Soil degradation
High operating costs
Environmental costs
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= No Till

Conservation 1 ': = Less C oxidation, nutrient cycling

Agriculture = Keep the land covered

= Residue, cover crops

Diverse crops

= Rooting, decay, nutrients
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Relative rooting depth of some crop plants

O Organic materials
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Farmers — self organized

Institutions — barriers and
bright lights

Industry — innovation,
leadership

Policy — government programs,
incentives, R&D, supportive
frameworks

Public — private policy
development and traits
(government issues)

CA drivers for |
adoption

Catalysts for CA adoption

Education — extension,

Leadership — farmers, organizations
Research — answers

Systems thinking

Linkages

Government support — R&D, Aid
Private policy, service providers

Goddard et.al. 2019
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From 0.58% to
1.74% SOC

v 160 .... to 37
kgN/ha
(4X savings)
v' 19— to-104 kg
. , wheat/kg N fert
60 120 (+4.5X efficiency)

Nitrogen Fertilization (kg N/ha)

Wheat Grain Yield (kg/ha)

&

(Carvalho, 2012. Portugal)

Farmer Field Schools, Arusha, Tanzania (owenya, 2011)

Conventional CA
plough 2X, Maize + P.Pea or Lablab

Maize +P.Pea +beans +pumpkin M+PP M-+Lablab

Total Yields = 3.01 t/ha -- %change --
No Rip -9 50
Rip 37 78

Land preparation, seeding, weeding

CA required 35% of time and 50% of labour of Conventional
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Haryana, India: CA rice-wheat—(mungbean), 4 yr. (Jat, 2018)
v Improved soil properties and nutrients

v 30% N fertilizer savings

v’ 50%+ K fertilizer savings

(Boincean, 2014. Moldova) - Crop Yield - % change

UnFert. Fert. Fertilization
delta % delta % delta %
Cont. -- 22-24
Rotation
Cont. 36-49
Rotation
Cont. 11-15
Rotation

“Across environmental zones, overall CONV had
consistent negative effects on soil functions whereas CA
and its component practices had overall positive effects
on soil functions.”

(Ghaley, 2018. pan EU)
(5 soil functions: productivity, carbon, water, nutrients, habitat)
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Making Climate Change Mitigation
and Adaptability Real in Africa
with Conservation Agriculture

5/

/(

Global
adoption

15

Global uptake of CA

+89% in last
decade

+17 times
since 1990
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- ~ Kassam et al. 2018
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Policies Used

equipment subsidy

e
inc [ owana [ esense | ssa | Europe | Wamer | Oceari

Argentina

few

tax stimulus Argel
cooperative research ~ Arg¢
workshops, think-tanks
multinational policy

national Gov support  Braz

local Gov support

equipment subsidy
tax stimulus
cross compliance

cooperative research
workshops, think-tanks

multinational policy
national Gov support
local Gov support
foreign aid agencies
specific CA agencies

foreign aid agencies farmer groups

specific CA agencies

cross compliance

farmer groups Paraguay

Goddard et.al. 2017

PUBLIC palicv - sovarnmant davalanad

Re¢ PUBLIC POLICY
* Regulatory tem Service| °

ation Act
forbidden

PRIVATE POLICY
Self organized - farmer

Till'to sequg o farmer-industry collaboration

tem Service

ed protecti
t or ministry e
b initiative. "
Argentina, C
Argentina)
lablish an explicit organization. (Soil Health division, USDA)
(Zimbabwe)

Development Corporation (GRDC-Australia)

* Command and control

* Flexible, market based
Non Regulatory

* government

* farmer focus
Infrastructure

* government agency

. . )
* rese:arc!'n organlzatlon il coalition or collaboration of universities (Canada)
* Institutions

Industry/corporate policy

it for curicula review or CA initiatives - non known for CA but existant for
tainable energy.

. . TV, radio, webpages

Education fications to suit or support CA (CWANA, Canada, USA, )
Finance

Social linkages

Goddard et.al. 2017
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CA -

o v Reduces - erosivity, erodibility,
Climate Smart erosion, evaporation,
RS S ULy temperature stress

Agriculture, CSA v Increases carbon storage,

lowers GHG emissions

s anintegrated ApBIGch v" Improves - soil health, fertility,

managing landscapes—cropland, pests, yield and variance,

livestock, forests and fisheries--that profit
address the interlinked challenges of

food security and climate change.”
World Bank.

Conclusions

Rapid increase in CA
Soil system change
Cropping system change
Future #= past

* Rotation effect yield increase of 7% - 150%
* Fertilizer reduction 30% - 75% less N = same yield
* Insects on CA landscapes gains 24% of the yield gap

Better research? Farmer experience (‘citizen science’)? Better information, education?
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Governments —
RS = climate policy, SDGs,
Future? B sustainability metrics,
’ = Agriculture policy, research policy
Farmers —

= equipment investments, inputs,
yield risks, sustainability metrics

Industry —

= New equipment markets, tech,
service providers

- levers and
opportunities

= Public - IOE -
= Awareness, concerns,
food safety, environment

= R&D beyond institutions, citizen
science, service providers

21
Scales of
Agriculture < | Aga Khan Foundation / ti me’
directorate SDAE . /
(Ag extension) e
L N L v politi
Training of agric extension /i "~
staff angd crelion of \ ,/ Rey players po Itlcs’
demonstration plots / T
S @A i
A\ , —>1 village
I . N fﬁc“_if‘l"-‘f
Media, / & ~ N Community promoter(s) G ove rn m e nt
N i . .
Rcio and ~ 7 Farmer organizations
elevision -/ ~ Farmers’ organizations,
bl ' Farmer Field School (FFS) P r ivate Se ctor
o members
Rural shops ) ¥a AN
g&z;i:isnlgg%::s CA clubs\ “:,.-/ Sales . rsn?jﬂdp[icalion Key playe rs
- . iati roups H
T = e | j o — Research/Education
Ch e NGOs
members of FFS
Media
(Lalani, 2017)
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The END

« tom.goddard.ca@gmail.com
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