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6 . o . . . .
Climatic risks in India : An Existential Threat

«  Inpast 53 years (1970-2022): -4 dinate, water; seigric-related disasterseach *  Total GG emissions fromindia 3132 M
month *  Removal by LLLLOF 485 M (15.5%)

+ During1995-202% 1100 dlimetic disaster events (floods; cyclones; draghts, 102 et Grbemisians fromindia 25465 M
cold waves heat waves & hailstors) reparted GHG emissions fromindian Agni:421 M

«  Labour productivity loss: X100 bn h per year due to heat exposure (Global: 220
bn h); Warmring of 1 &2°C labaur productivity losses upto156 and 230 bn h

*  Qrop praductivity lass projected to be 6-21% across majar crops

GHG emission (%) from agricultural sector
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y 1S5 ungialtue in wue ta = Enteric fermentation ® Rice cultivation
aris.as im w w 13 M w ml6) Agril. Soils indirect N20 emission = Agril. Soils direct N20 emission
# Manure management u Field burning of agril residues
*  Lossesare multi-dimensional (infrastructure, livestock, production, quality,
suitableareas

Adaptation costs are estimated to be about Strillion USS

Ay TNC, 2023
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6 Agriculture 4.0 and beyond
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Map of technologies and maturity

PRODUCE DIFFERENTLY USING
NEW TECHNIQUES

USE NEWTECHNOLOGIES TO BRING
FOOD PRODUCTION TO CONSUMERS
INCREASING EFFICIENCIES IN THE FOOD
CHAIN

INCORPORATE CROSS — INDUSTRY
TECHNOLOGIES AND APPLICATIONS

Sf_ A,
=i EEA

Hydroponics Algae feedstock

&
w
Bioplastics

4

Vertical/Urban farming

X iy

Drone technology Data analytics

sl

Desert agriculture

GINSN

Seawater farming

o &

Geneticmodification Cultured meats

&Y

3D Printing

5 9

Nanotechnology Artificial intelligence

= &3

N\
Internet of things Precision agriculture Food sharing Blockchain
and crowdfarming
Today available Readiness to “Grow” to Market Time

Source: World Government Summit.org
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Al in typical agrifood value chain

Pre-production

Weather forecast
Seasonal forecast

Pest and disease forecast
Input intelligence

Crop improvement
Market (D/S) intelligence
Crop Insurance

Yield forecast, etc

Production

Weather-based crop management
-irrigation, nutrients, pests

(precision agriculture), loT

Yield forecast

Targeted yield-based management
Market intelligence

Protected cultivation

Crop insurance, etc

it

Aggregation & Storage

!

Processing

Marketing & Distribution

Consumption

Weather-based supply estimates
Stock and price analytics

Risk analysis (blockchain)
Market intelligence

Demand /surplus hotspots
Storage automation, loT
Processing efficiency, etc


http://www.google.co.in/imgres?imgurl=http://upload.wikimedia.org/wikipedia/en/0/03/ICAR_logo.JPG&imgrefurl=http://helpbiotech.net/project-vacancies/srf/icar-srf-pgs-fellowships-2010-for-phd-programme-in-agriculturescience/07/2010/&usg=__rq8LbPd_QnXQti-xTyAWjWvS4R8=&h=775&w=585&sz=54&hl=en&start=5&tbnid=aHSWlXdm9xF_lM:&tbnh=142&tbnw=107&prev=/images?q=icar+emblom&hl=en&sa=G&tbs=isch:1&itbs=1
http://www.google.co.in/imgres?imgurl=http://upload.wikimedia.org/wikipedia/en/0/03/ICAR_logo.JPG&imgrefurl=http://helpbiotech.net/project-vacancies/srf/icar-srf-pgs-fellowships-2010-for-phd-programme-in-agriculturescience/07/2010/&usg=__rq8LbPd_QnXQti-xTyAWjWvS4R8=&h=775&w=585&sz=54&hl=en&start=5&tbnid=aHSWlXdm9xF_lM:&tbnh=142&tbnw=107&prev=/images?q=icar+emblom&hl=en&sa=G&tbs=isch:1&itbs=1

Processes in InfoCrop simulation model

Raingall! Vapour Fresmre Photaperiod Temperaure Solar Radation R“_“‘f‘f{"-’g_’f________,c_(?; NOCO cH,
Irrigation & . T i F

Temperature Precipitation I 5 i

Pl ] L Photosyntheti Biomass | —

Phenological events Erponten ‘ i | _fj,:f—’“m"-* Eat : Fasttaring of Dry Grmenrea o

> ,, Dry matter AGP -fﬂi—ﬂ* : — | |

Fertilizers A LAl, Senescence i e P ; ’ Biomess Lot ||| (e e | | | E

8, | 3 [ { || FlantPotential | _ Tircgen due to Pest e = """ i '

(urea), : Source sink balance, . s Leaves,Ster:Dge } _ i !
OM, ) : Grain number, GFR, Grain i swess || ! — e |
Pest control, weight ; : P ; F——— ;

weeding Plant water balance, b pr T A L ————— e
N uptake and partitioning 5 @4 ------ - I R Ecw |

Yield B I R i T | rvimgion | | ;

Irrigation E L Teducer Emiedon] |

Gas exchange i ! P i

(A, R, E; RUE)  Evaporation Runoff = ey N, Vgt Relon Povntl

' ’ Evaporationg | | | X Tramspimtion Brgy iz % Dissolved Orgarie | | |

SOC, Texture, | _ _ e ] I S L

- N - Water holding o] | ||| Dea | | s HE erstzey bzl |+ [ imdnton o

Soil nitrogen 4\ characteristics f ‘ N U R o |||

e * /]| - Microbial i } Byindys5f] i | L i

Nitrification [/ : soil ter fl i : L — 5

De nitrification b/ - organisms oil water fluxes ] iR Crgamie Mg | [ ez |

Mineralization ‘ ‘."‘ pH ' Soil A rmmoria ) Sod Orgame matter i

Volatilization |" Soil temperature ' —ionn | !

| |

Source: Naresh Kumar, 2023 Drainage Percolation | — *

b Aggarwal et al., 2004; Naresh Kumar, 2023
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Oéﬁg E * Daily weather
— Tmin, Tmax, RF, SR, W, VP, CO,

* Varietal coefficients

pVv2.1

Deormertatin  Cedtz  Daclamer
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InfoCrop v2.1

* Soil characteristics

* Management
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InfoCrop

— Time to flowering, maturity, potential
grain weight, SLA, light interception, etc

Download at https://www.iari.res.in/infoCrop_v2/InfoCrop-Registration.php

* Daily and summary outputs

* Crop growth, development and yield
— phenology,
— Total Dry Matter, Leaf Area Index
— Yield,
— Gain number, grain wt, etc)

— Layer-wise soil texture, structure,
hydraulic characteristics, pH, Ec, SOC, BD .

N uptake by crop parts and grain
* Soil N balance

— Sowing time, seed rate, Nitrogen, OM, * Soil water Balance
S 3 Irrigation .
7 8 * Soil carbon balance
w — Pest load, etc...

* Emissions (N,0, Methane, CO,)

InfoCrop v2.1,
about 2500 downloads and
many users in 46 countries
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@ Cereals: Wheat, Rice, Maize, Sorghum, Millets
@ Oil seeds: Ground nut, Mustard, Soybean

@ Pulses: Chickpea, pigeon pea

@ Horticultural crops: Potato

@ Cash crops: Cotton

Environmental Sci.

CocoSim
@ Perennial plantation crop: Coconut

Q) P
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ICAR

Calibrated to the district average yield for India for major 11 crops
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6® Models developed in the Environmental Modeling lab,
Environmental Sciences Division, IARI

icultural Research Institute
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InfoCrop Spatial model beta 1nfoCrop V1 & V2.1

Monday. 22 September 2025 16:46:53

InfoCrop
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Download statistics for the selected crop and chosen time period, including Mean and CV:

Select Parameter
Stant Year [2001 -] Save as Image

End Year 2006 Select Coler- T

Cropping system model

Wednesday, 08 May 2024 11:58:49

InfoCrop
Cropping System Mode/

® Graph —
» A »
Project Name: (hart-18-08-23 Simulation Date: 01/06/2020 Total Treatments: 6
X-axis Y-axis Treatments
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60
Gridded simulation framework followed

Gridded data Dominant varieties Impact
I . . Crop management Varietal &
Weather data baseline Spatial soil data followed by farmers, characteristics ) :

Crop area mask

& climate scenarios
(Tmin: Tmax’ RF: SR

Batch Processing
Crop simulation models
(InfoCrop) Calibrated &
Validated for District and
Farm level yield at different

—— Alternate managements
managements T
v
—
Spatial outputs Fost
processing

InfoCrop v2.1

el
b

Alternate varietal
characteristics
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Environmental Sci.

adaptation gains and
options

SOoCcCOOogobambid
o a8 A A A b

“0s Naresh Kumar et al., 2023
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€  simulation models for horticultural crops developed at the
Environmental Modelling Lab, Div Envi Sci, IARI
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