


Main messages for

agriculture in the context
of Global Change

(World Population Growth and Climate Change)

Increasing fertilization to double crop production
is more climate friendly

during at least 2 centuries
than increasing cropland area

Increasing « Land use efficiency » is to be
considered before increasing energy
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Possible impact of climate change
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Figure 6. Projected changes in agricultural production in 2080 due to climate change. Source: Cline. 2007. Projections assume a
uniform 15% increase in yields due to the fertilization effect of rising carbon dioxide in the atmosphere on some plant species.



Difference between fossil fuel and
biomass




Difference between fossil fuel and
biomass

Need of land
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(J) : Doubling cultivated area




Deforestation

+ 312 tCO, /ha

Forestliand Q Grassland

conversion

Mean average

carbon stock O
in trees - &
60tC/ha ‘ Grassland .
Cropland :
R
Mean average carbon stock in soil organic
45 tC/ha

70tC/ha

An average land use change
("2 forest & 'z grassiand)

generates about 200 t of CO2 per ha
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Actual Land Cover Types for year 1990

Change in vegetation

between 1990 and 2000

if Sub-Saharan Africawere |}, |\ | { /. / / -

to produce its food without | I K e
improving Land Use ual Lar‘deovr ’Typ s foi year ‘120\5\\0

efficiency

iz Cool (semi)desert
Hot desert

Tundra

Coal gross/shrub

Warm grass/shrub
Xerophytic woads/ scrub
Taiga

Cool conifer forest
Cool mixed forest
Temp. deciduous forest

Warm mixed forest

Trop. dry forest/Savarmna

Trop. seasona forest

Trop. rain forest
Wetlands
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(k) : Doubling yields

11



0

./
/ \/ )

7 e
- A )
.“'./ .\ /.{I::’\
7N / J-".{/ )
__________________________ Y T L L oky A R
// \ / ...... :'.s'- 2t ] lr‘-'-".'. ._.’-
/ s Mo e aVAYS N
,h.' s ae _pemem®
ol e, S e emgme=® g
------ F 4 --------------------------’“- ------\/—---------------;--;,*r,------;-lt -
/ .... /.::§.‘= \ !.’ .: :::: NPT
. atn 2ol ene”
LLEL T "'} 4 ./.-.-l-l."
_____________ ,o.’,q!_'s-.*__‘__,__________...._¢_'_3-!'.;'_"_'1';"_.________________________________________
’.-. Mtk Fd 3 -------- .
> gooesstnens’ pompusmetnent e
: “. :-.-.. * /YL DL D L L L DL DL T L -
lﬁ::e-is::-:auii!:::::nf,} Conquomsment™ Do prmement T Nunn, avmangpinememeninTane

OECD countries
East Asia & Pacific

Sub-Saharan Africa
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World average input: 120 kg /ha
Less than 50kg/ha
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IFDC 1991 and 2006 IPCC guideline

FERTILIZER USE AT THE VILLAGE LEVEL:
CONSTRAINTS AND IMPACTS

Summary Proceedings of Workshop

Feeding Africa

Cn we increase Land Use
efficiency without deteriorating
the GHG budget ?

Africa Fertilizer Summit

Lombange 9-13 June 2006 » Abuja, Nigeria

October 2-8, 1991
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Arthur RIEDACKER SIFEE conférence a Québec Septembre 2008



Deforestation

+ 312 tCO, /ha

Grassland
conversion

Forestiand O

Mean average
carbon stock
In trees

+ 2 tCO2e
per ha per
‘ Grassland . Year

60tC/ha
Cropland
T
Mean average carbon stock in soil organic
45 tC/ha

70tC/ha

An average land use change
("2 forest & 'z grassiand)

generates about 200 t of CO2 per ha




What is land use efficiency ?

* Not exactly yield

 The reverses of the Territorial Intensity
(Lueff. = 1/ IT)

* IT is the total land needed to produce annually a
unit of product

1 ton of cereal ‘ or Dry Matter or Protein

Take into account fallow land, multiple croping, intercroping, land to combat parasites etc.




Evolution of Territorial Intensity (TI) in

France, between 1850 a 2000

En 1850 (Surface pour produire une tonne de céréale)
(agriculture
préindustrielle et souvent Su rf_acze
encore aujourd’hui en cultivee Jacheére }
Afrique sub saharienne) \ &
Rendement=0,86t /ha | QM& | \ |1536ha->
V4
Surface pour les
En 1950 animaux de traits
(agriculture au début du \
stade industriel) S =i

Rendement=1,59 t/ha

En 1970

(agriculture industrielle a
mi parcours)

Rendement 3,18 t /ha

En 2000

(agriculture industrielle
optimisée)
Rendement= 6,37 t/ha

10,719 ha

Territorial Intensity

divided by 9
between 1850 et 200

Sl
'fin’l%ﬂmiﬁ*’ INA

Riedacker 2008
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Evolution of GHG per ton of grain in France

1850 - 2000
1850
Surface
cultivée Jacheére
\4 Q{WJ’W .............. >
1,536 ha
Surface pour les 1 COzteq
1950 ' '
| anlm\a:ux de traits 1 teqCOz
Q{RTW -0’719 ha ............................................ - i
1970 GHG intensity divided by [/0:71 teqCO2
2 between
1950 and 2000  |.............. >

1 t => 0.5t CO2e | 049 teacoz

u u n
'lm nﬂ

Riedacker 2008

2000 per ton of grain i




Evolution of fossil energy consumption per
ton of grain in France 1850 - 2000

1850
Surface 0 tep
CUItiVée Fa”OW }
\4 QM Ian .............. > |
LLS% ha
Area for draught
1950 \animals 0,19 tep
e 4
M - 0’719 ha ............................... P.. .......... > .
1970
0,314 ha Energy intensity
divided by 2.7
2000 between 1950 et 2000

0.19toe => 0.07 toe

per ton of grain




Per additional ton of grain

First increase land use efficiency
e.g. decrease IT) to limit GHG from LUC
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Evolution In wheat proauction in France
1950 and 2000

S1950 = 4,26 Mha

1950
(4,94 Mha with draught animals)
21550 § for 7,79 Mt of grain
2000 |
: j S,000 = 4,82 Mha
o | For 35,4 Mt of grain
5 Equivalent of the
| Avoided Land Use Change | French forest
R —— 2Mnnn/1acn area
A . = e
\f\ﬁf-—"‘g’*' = “WMPAJ
Real Land Use Change between 1950 & 2000~ O ":"“w wm{l{
Land Use for grain production of 2000 Net increase of annual energy gain
vith © e = 19 Mha 9.8 Mtoe (grain) & ~ 7,8 Mtoe (straw)

Avoided GHG emissions between
2000 / 1950 in billion tCO2 27
4,5 (forest) / 2,88 (mix forest grassland)




For National and
Global Sustainable Development

The new constraints
1/Availability of arable land
2/ Climate change ( mitigation and adaptation)

3/Fossil energy
4/ Capital







