


2010 : DST-INRA targeted call on Water and Agriculture
AICHA project accepted in 2012, started in  february 2013
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WATER and AGRICULTURE
Anthropogenicforcingon water and pollutant cycles
Both Iin India and France :

- Developement of agriculture ( green revolution )
- Increase in food productionto achieve self-sufficiency

Through :

U Genetics: Improved potential of crops and animals
U Increased inputs to reach that potential
(e.g. pesticides,fertilisers, mechanisation, irrigation )
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INDIAN CONTEXT: Agricultural groundwaitse
linkage with electricity supply\(Vater ¢ Food¢ Energy nexus)
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Indian Agriculture until 19th century = mostly rainfed agriculture
+ few open wells + traditional tank system
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Agriculture =food-producingfor self-consmption
strongly integrated with breeding

Herdsof localbreedcattle =lateral
e transfert offertility from marginal
Berambadi PR \(| land/pasturegforesttowardscultivated

Tribaux

900 m

Terakanambi

EODO m

L7 SCA:Céréale/Légumineuse

/7 SCB: Arachide 1% of the surface
[AF SCC:Rizirrigué Main crops: irrigated with tanks
[] Parcelles défrichées Cerealspulses; some

dans les années 60 peanut
B Zone1 Village en bas de pente
I Zone 2 'Friche non cultivee
I Zone 3 Foret

o Puits ouvert
a» Tank avecdel’eau toute I'annee



1830s until 1980s = from colonial time to green revolution
Development of Major irrigation ( from rivers coming from
mountains = himalayas, western ghatsé )

In this case = more crop per drop =
looking for optimal use of available water
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Source : NBSS&LUP Bangalore
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1970 - 1990: greem revalliiioon
basedon few improved crops
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GREEN REVOLUTI®GENETICG + FERTILIZERS + PESFHRBEEBORIRRIGATION
R ™
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Ministry of Agriculture, Govt. of India,
Fertilizer Association of India
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1970-1990 In « rainfed! areas » :
beginningg of apem welll irmigationn
(maestlyy in valleys)

Availability of fertilizer + irrigation = Sugar cane é
Only big farmers can invest in Jaggery plants
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Incentives for irrigation

V Sugar cane factories, developpement of crop marketing

V Freeelectricity for irrigation (1992 in Karnataka) but limited hours/day
V Affordable borewells with submersible pumps

V Good prices for irrigated crops
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Mechanismfor accesdo Irrigation

V Mobilisation of land andivestock

V mortgage

Mécanisme omortgage

Mortgageof
land

Small and mediurfarms

Bigfarms

Irrigatedsince70s

Jaggery
Mill + |
sugar Inputs
factory B o Sugarcane
productien
METAYAGE

(crop-sharing)
Mortgagediand

Cam
drilling ‘

New irrigationusers

50% ippt +
i Sugarcane
factory
50 %
production



Development of irrigation linked in India with
history and specificity of water resources

Heterogeneous rainfall distribution
(Space & time) http://water -atlas.blogspot.in/p/chapteil-andhrapradeshin-india.html

> 200 mm/yr

< 2500 mm/yr

CLIMATIC ZONES

Type of climate
according to the Humidity Index

- Very Humid
Humid

Sub-Humid
] w

D Semi arid
.

D Data not available
Precipitations

e 1000 mm
= 750 mm

D River basin

700 <P <1000 mm

Y Increase of ET/PET N
can lead to very negative wat er b al-anc e



2000 to present: Groundwater resource depletion

Perception of groundwater depletion by farmers

1963
électricité
au Tamil Nadu maoteur
. submersible
R ——— | mntenr i

GWL observations (CGWB)
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—Siddanapura —obs Gundlupet

Olivia Aubriot. L'eau souterraine en Inde du sud. Un savoirréservé aux nouveaux maitres de
l'eau?. Construire les savoirs dans l'action. Apprentissages et enjeux sociaux en Asie du Sud,
Edition de I'EHESS, pp.26, 2011, collectiofurusartha29

Lithology

Granite

Boisson et al, 2015



Thendrip irrigation



Adaptation ofcrops

Décline osugarcane,
Increaseof turmericwith assomated:rop
garlic, onion, chilly)ss “‘\v |

Horticulture

Banana




More capital I nt e
many small |rr|gat|on users c a nfalow é
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é reduce irrigated area
Some back to rainfed farming
(or loose mortaged land -> landless)



Diversity of
Farms

In Gundlupet
Taluk

~

present

SP1 : Trés grands propriétaires
irrigants - Lingayats (+Brahmanes)
Sa20ha—1VvL
Tracteurs
Zones1 et 2

J

5P2; Exploitations capitalistes
Kéralaises
4ail0ha
fonesl et 2

Bigirrigated farms

SP3: Moyennes a grosses
exploitations irriguées - lingayats

2 ASha—0-2 VL —(tracteur)
Zones1 et 2

\/

SP4: Petites exploitations
irriguées — toutes castes
04a2ha—1-2VL
Tones1 et 2

SP5 ; Exploitations pluviales
moyennes—toutes castes
1a3ha—2-3 VL -Boeufs
fones 1 et 2

SP6: Exploitations pluviales

petites & moyennes—toutes castes

O05a16ha—2-3V0
foneslet2etd

SP7: Exploitations pluviales trés
petites— toutes castes
0,2a0.8ha—0-32VL— [ovins)
fonesl et2etd

SPB: Sansterres—toutes castes

Oha—0-2 VL —(ovins)




Diversity of
Farms
In Gundlupet
Taluk

~

SP1 : Trés grands propriétaires
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Smallirrigated farms

SP4: Petites exploitations
irriguées — toutes castes
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SP4 = about 1008ouseholds




SP1 : Trés grands propriétaires

\ irrigants - Lingayats (+Brahmanes)
Sa20ha—1WVL

Diversity of :
racteurs
Farms Zones1 et2

In Gundlupet SP2: Exploitations capitalistes
Tal u k Kéralaises

4ail0ha
fonesl et 2

J : Medium and Smaltainfed farms

SP3: Moyennes a grosses
exploitations irriguées- lingayats and |and|eSSfarmerS

2 ASha—0-2 VL —(tracteur)
fones1 et 2

=severall000s of households
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Economiassessmen{Berambadiregion)

irrigation seemsto be the only way to increasework productivity
In small farmsé .(Master reportChloe Fischer 2016)

Net AddedValue / agriculturalwork unit (AWU) o
—_gpg lrrigated
200 000 / —SP5a ™
// —SP5b
€ 150 000
< / ™ SP6
5 PR
E 100 000 —>SPra - rainfed
/ —SP7b
50 000 — '/// —SP7c
/
—SP8b
0 . . . . . . . : —_—
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6

UAA (itilised agricuftwrararea hajagriculturalwork unit (AWU)



White Revolution

Milk Collection ireveryvillage
(cooperative}

Production = irrigatiomsers rainfedandlandlesdarmers



Milk is essential for rainfed farms
(and for many landless farmers é )
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Objectives of the AICHA project

assessing the
sustainability and possible adaptation
of current and alternative
agricultural systems

Can we increase the crop productivity, farmers
Incomes without further depleting groundwater
levels?

Methods:
- Integrated models
- realistic scenarios



assessing current and alternatinagriculturalsystems ftor
sustainability
Realisticscenarios ?7?"

Climate
Inputs - Land Use
l Agricultural practices

Percolation

Groundwater
model

AMBHAS



assessing current and alternatinagriculturalsystems ftor
sustainabilityand possible adaptations

Yield
Inputs Land Use and
l Agricultural
ﬁpractices

Economic

Farmer
decision
model

Model
MoGIRE

Groundwater
level

Percolation

Groundwater
model

AMBHAS

_ CHALENGES :
Impact of spatial Calibrating and validatinghe
distribution of practices => model
Distributedmodel Before using it for scenarios

evaluation



