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* Land constrained sub-saharan africa
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Research questions

. What is the potential of changes in farm practices to improve

farming sustainability ? Which policies are needed to support
sustainable development ?

. Are there trade-offs between different sustainable intensification

indicators ?

How different farms respond to different interventions ?



Options for sustainable intensification

* Maize-cowpea intercropping :
extra fodder production
(Falconnier et al, 2016).

 Stall feeding of cows: increase milk
production (De Ridder et al., 2015)

* Closing the yield gap:

* Cotton : Integrated pest
management and small
scale mechanization

* Cereals : increased use of
mineral fertilizer




+ Increasing mineral fertiliser use on
cereal

+ IPM and small-scale mechanization for
cotton

+ maize/cowpea intercropping
+ stall feeding of milking cows

No change in farmer practices

Four scenarios towards 2030

Agricultural
intensification

« crop-livestock integration

)

« Business as usual »

)

« Yield gap closure »

x

« Socio-economic development »

)

Cotton subsidies

Incremental

policy
interventions

+ milk subsidies

+ Family planning
+ job creation outside
agriculture

+ extended fertiliser subsidy to
sorghum/millet

+ IPM/small scale mechanisation
services




m 5 €

_ Q| O

| r.-”e

" SRR

| T8 =

" WW

| &

m 2 5
: m a%mn r”
_ o -_— o .S v 3
" < - 3 2 £ g &
3 o @ © 9o O =T
CE [T @ Q g S — 99
S| o > o N o B o5e
N I 1 o o = 0
BCCRS T O 5= ® €
1 S Cu
S % o >

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII



FARM1  Net fertility

rate

Xx——
\ 4
Household X >
Rural-urban
migration
rate Rainfall
N inputs

Cropped land

Maize/cowpea
intercropping

4 Cereal & pulses grain
Cotton Fibre

Cowpea

fodder

Cattle herd

Number of cows stall
feeding

_________________________________________________



FARM1  Net fertility

rate
X
\4
Household x g
Rural-urban
migration
rate .
- Rainfall
N inputs
Cropped land i 4 Cereal & pulses grain
Maize/cowpea :
intercropping Cotton Fibre

Cowpea

fodder

Cattle herd

Number of cows stall
feeding Offtake

4 Milk production

d Animal production

_________________________________________________



FARM1  Net fertility

rate
% \ Farm food
Household X > self-
Rural-urban sufficiency
migration
rate Rainfall
N inputs
Cropped land Cereal & pulses grain
Maize/cowpea :
- . Cotton Fibre
intercropping

Cowpea

fodder

Cattle herd

Number of cows stall
feeding Offtake

4 Milk production

d Animal production

_________________________________________________



FARM1  Net fertility

y rate
¥ Farm food
Household * > e
Rural-urban sufficiency
migration
rate .
- Rainfall
N inputs Input & Output prices
Cropped land Cereal & pulses grain
Maize/cowpea :
intercropping Cotton Fibre

Cowpea

fodder —— Farm income

Cattle herd

Number of cows stall
feeding Offtake

Milk production

Animal production

_________________________________________________



Household
Deposition Maize/cowpea
Mineral fertiliser Intercropping
Fodder from

grazing lands
Cotton seed cake

Cattle herd

Number of cows stall
feeding

Biological fixation Cropped land

_________________________________________________



feeding

i Household |
i Rainfall
i . _Ninputs
Biological fixation .| Cropped land k Cereal & pulses grain
! - . ! Cotton Fibre
Mineral fertiliser . Intercropping i
| Partial N Balance
Fodder from i
grazing lands | . i ‘
Cotton seed cake — Cattle herd | | Milk production
: Number of cows stall

_________________________________________________



FARM1  Net fertility

Animal production

|  rate |
| v i Farm food
i Household x — self-
| Rural-urban sufficiency
| migration
| rate | Rainfall -Input &
i | I\?I'n a Output
i i Inputs prices
Biological fixation é > CrOPPEd Ia nd i Cereal & pulses grain
Deposition__ |  Maize/cowpea i :
. .- I intercropping ! Cotton Fibre
Mineral fertiliser__: . |
Cowpea
i IESHES i — Farm income
Fodder from | :
grazing lands | . i ‘ ,
Cotton seed cake — Cattle herd ! q Milk production Partial N
| Number of cows stall Balance
i feeding Offtake .

_________________________________________________



Economic Human well-being Environment
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Trade-off : increase in farm income and risk

Per capita farm income
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Trade-off : migration and labour shortage
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relative increase in per capita farm income (%)

How different farms respond to different interventions ?
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Conclusion

1. What is the potential of chanFes in farm practices to improve farming
sustainability in southern Mali ? Which policies are needed to support
sustainable development ?

Optimistic picture — can intervetions happen at the required pace ?
2. Are there trade-off between sustainable intensification indicators

Yes — more investigations needed to design additional changes in farm practises/
policy interventions

3. How different farms respond to different interventions ?
Multisectoral and diverse set of interventions needed
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