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Global Focus on Agriculture

2014

&
S
)

%
o
q

of Family
Farming

International
Year of Soils

A
N -

@

Soils are the
Foundations for
Family Farming
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Dr. Borlaug's last words: “Take it to the Farmer”



The Greatest

Strong Comelation Between Income Declining Supply of Arable Land from
and Food Consumption Top 3 Agricultural Producers
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Key Takeaways:

Key Takeaways:

= Global middle class will grow by 3bn people over the next 20 years. = World population projected to reach Sbn by 2050. Experts say global
fiood ion will need to increase by as much as 70%

A = — N = = China, India & US alone comprise = 40% of the global population
" it aeTuE o AT sn Darie and arable land is ing in all three i

* Riging incomes in Asia will drive food consumption.

Sustainably
Feeding
9 Billion
People by
2050

World Food Supply:
We will have to double it by 2050

e PR .~ @ 80% of future growth must come
AR, . from lands already in use

® Most of the production growth must
occur in countries where it is
consumed

@ Limited potential for land
expansions, except in the Americas
and Sub-Saharan Africa

@ Irrigation expansion crucial to
meeting food demand



Unprecedented

National Agricultural GDP
Agricultural Growth
Rate of 4.6%
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Eighth Plan (1992-1997)  Ninth Plan (1997-2002)  Tenth Plan (2002-2007)  Eleventh Plan (2007-2012)
M GDP (Overall) = GDP (Agriculture)




Knowledge-
based
Agriculture

Technology-led Indian Agriculture

Mechanization

(1960s) Live;tock

Fisheries

Traditional
Farming

e

(Early 1900s) Efforts in Agricultural R&D




Farmers’ Challenges
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Small Farmers: The Core of
Indian Agriculture

200

100

» 17.6% of the world’s human & 15% livestock 0
population and counting
» 4.2% of the world’s water
» 2.4% of the world’s area
» 142 m ha cultivated & 63.6 m ha net irrigated
» 140% cropping intensity
» 52% of population earns livelihood in
agriculture
> 13.8% contribution in GDP;
14.1% earning of total exports
Food Grains 265 mt
Horticulture 269 mt
Total Land 328.7 mha Pulses 19 mt
Forest Area 70 mha Milk 132 mt
Misc. Tree Crops 3.4 mha Fish 9.5 mt
Agricultural Land | 182.5mha | | gggs 70 b
Degraded land 59.3 mha Meat 5.9 mt

Crowding of Agriculture, m

144 138
M 1980-81

88
M 20010-11

Laborers Holdings

Holdings & operated area, %

1 11

100%

80% M Small

60% .
M Medium
40%

20% M large

0%

Holdings Area




SMALLHOLDERS

13 PRODUCE ___

0

PEOPLE WORK 80 A) 9.6
IN AGRICULTURE  oF FOOD CONSUMED
WORLDWIDE IN DEVELOPING COUNTRIES

60% 49.5%

OF CHILD LABOURERS OF THE WORLD
WORK IN AGRICULTURE LIVE IN RURAL

AREAS




World Map of the Global Climate Risk Index, 1993-2012
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Pressures on Natural Resource Base

— World People fed per hectare
(million ha) Population 2030 (2.47 acres = 1 hectare) 2030
Land degradation 107.43 >8 billion >5 people

Water erosion 57.15 zf’sog"“on iiiiii
Degraded forests 24.90 iiiiii ;;;;;;
298088 | S S N BN ]

Wind erosion 10.46 !!!!!! !!!!!! 1960

1050 0000000 10000 O

Salt-affected 6.32 2.5 billion i i i i i i i i i i i i
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Agricultural
Lands &
Dietary

Patterns of

the World

Dietary patterns & - MUK, msst, whost

1- Rice 5 - Millan, sorghum
6 - Roots and tulyers ncluding:
Cassava, Yams, Tara, Plantain

Dietary patterns, 1989-91
Othear symbaols
| Data not available

| wiater bodies 14

Source: FAD, UNFPA Comright (5) 1996 by FAD - GIS.



Cropping Pattern —

Past, Present & Future

2000-
2001 other

Wheat, 16%

Cotton, 5%
Rapeseed, 3

%
Sugarcane, 3
%
Soyabeans, 4
%

Oilseeds, 8%

Maize, 4%

Other
Coarse
Grains, 15%ulses, 13%

Rice, 29%

2019-2020 Oter

oilseeds, 5% Cotton, 8%

Rapeseeds, 4

Wheat, 18% %

Sugarcane, 3

Maize, 6% %

Other
Coarse
grains, 8%

Soyabeans, 8

Pulses, 16% %

Rice, 24%

Changing Consumption Pattern
Increasing non-grain crops and animal products in daily nutritional intake

200 Cereals (kg/pa) H Rural
H Urban
150
100
50
0

1993-94 2004-05

2009-10

3 Chicken (kg/pa)
2 i Rural
H Urban
1
0
1993-94 2004-05 2009-10




Global Trends: Observed Rates of % Yield Change Per Year

Rate of Yield Change (percent/year) Rate of Yield Change (percent/year)

Rate of Yield Change (percent/year) Rate of Yield Change (percent/year)



Space Applications in
Agriculture

4+ India making significant progress in space
technology

4+ Space technology is being used in various
fields such as like
defense, medicine, agriculture, water
conservation and weather forecasting

INDIA
Agro - climatic zones

4+ Satellite sensors provide valuable
database to arrive at suitable decisions in
maintaining productive capabilities of
agro-ecosystems

#+ At present India has nine remote sensing
satellites making it as one of the largest
constellation of remote sensing satellites
in the world

lains & Hills Region
2. West Ci Plains & Ghats Region

ns
4. Western Dry Region
5. The Island Region

0 200 400 800 1200 1600 km




Space Technology and ICAR

»  First remote sensing (RS) experiment
in country (1969) on coconut wilt
disease in collaboration with ISRO &

NASA Applications in Agriculture
»  ISRO-ICAR Joint experimental

programmes (JEP) since 1980s on
Optical and Microwave RS

» Crop and Land use Planning, Soil and
Water Conservation and
> RS & GIS courses (1980s) in PG Agroforestry Mapping

Programmes of NARES
» Satellite sensors provide valuable

database for suitable decisions in
maintaining productive capabilities
of agro-ecosystems including

»  Application in NRM, Crop
Sciences, Horticulture, Fisheries and
Animal Sciences

3 fisheries
smart farming

4 » Surveillance of pests and diseases in
small farmers crops and animals




NBSS&LUP
The Nodal Institution

Data Collection, Sharing, Management and Integration

+ Soil Resource Database at
different scale

= Benchmark sites (1:1 M
scale)

= State level (1:250,000
scale) under SRM

= District level (1:50,000
scale)

= Farm level (1:12,500 scale)
+ Agro-Climatic database
+ Soll Spectral Data




Current Research on Space Technology for Agricultural Research

Mapping and Yield Modeling of different Crops
* Spectral signature library of different crops and soils
* Research on crop discrimination techniques for mapping,

* Remote sensing based hybrid yield modeling
* Cropping systems analysis

* Crop biophysical parameter retrieval

* Mapping agroforestry areas

Crop Growth Condition Monitoring
* Evaluation of Remote Sensing indices for crop health, agricultural drought
* Indices for pest and disease infestation

* Indices for water, terminal heat and nutrient stress

* Vulnerability assessment for drought and climate change

Resource Monitoring and Mapping

* Soil Mapping at 1:50000 scale

* Land Degradation Status Map @ 1:50000 scale

* Land Use and Land cover and Change detection

* Watershed delineation, prioritization and development
* Crop water requirement in canal command

* Irrigation Command Area assessment




‘3 Integrated National Agricultural Resources Information System - Microsoft Internet Explo
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Mapping
for
Planning

6 typologies

Landuse Map of India

LEGEMD
Land Use
" ARABLE LAND
FORESTS
NON-AGRICULTURRAL
PLANTATION
| BCRUB AND GRASS
= UNPRODUCTIVE LAND
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Agro-Ecological Zones
& Production Systems

L

Agro-Ecosystems
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Space Data Management and Integration

India

20 AERs

AGRO-ECOLOGICAL SUBREGIONS T

i




Mapping Agro-Ecological Sub-region (AESR)

2

24

4.2

5.1

5.2

19.1

Kachechh Peninsula (Great Rann of Kachehh as inclusion), hiol
hyper-arid ESR with deep loamy Saline and Alkali scis, low AWC
and LGP < 60 days [L12Eh1).

Rajasthan Bagar, Morth Gujarat Flain and South =Western Punjab
Flain, hot typic-and ESR wath deep, loamy Desert sol (Indusion of
saling phase), low AWC and LGP 60-80days [MSEL

South Kachchh and Morth Kathigwar Feninsula, hot and ESR with
deap loamy Saline and Alkali sol s, low AWC and LGP 60-20 days
[L1ZEt

horth Gujarat plain (Inclusion of Aravalli range and east Rajasthan
Lpland), hot dry semi-arid ESR with deap loamy Grey Brown and
allwvium-derived sois, mediom AWC and LGP 20-120 days|P1404d3)

Central Kathiawar Peninsua, hot dry Semi-And ESE with shallow
and medium loamy to dayey Black sods (deep ack sod an ind usion
medium AWC and LGP 90-120 days [ L4Dd3].

Mahdya Bhart Flaleau, Western Malwa Plataau , Easter Gujarat
Flain, Vindhyan and Salpura range and Narmada Valley hot moist
semi ard ESR with medium and deep dayey Black sods (Shallow
Black solls as inclusion). medium o high AWC and LGP 120-150
days [I5Dmd)

Costal Kathiawar Peninsula, hol moist semi -anid ESRE wath deep
loamy costal all uvium-denved soils (saline phases incsion). low o
medium AWC and LGP 120-150 days [L7TDmd]

Central and westem Maharashira Flateau and North Karnataka
Mateau and North Weslern Tdangana Plateau, hol maist semi-and
ESR with shallow and medium loamy to clayey Black sols (medium
and deep clayey Black solls as inclusion), medium to high AWC
and LGP 120-130 days [K4Dmd].

Horth sahyadris and Konkan Coast, hot humid ESR with medum ko
deeploamy to dayey mixed Red and Black sods. medium to high
AWC and LGP 210-240 days [EGES)

RAJASTHAN

# GUJARAT
G il ' . AGRO- ECOLOGICAL
o 3 n me  PAKISTAL SUBREGIONS
o
MADHYA
TR PRADESH
ml e
- & gy -::n‘.~..'m Q“
. \;"'-.-..\__5._' \J\
\‘&; = '-.\
S *
5 AERs and 9 AESRs ?

Gujarat divided into 5 AERs and
9 AESRs depending on the
Length of Growing Period (LGP)
and Soil Properties




Natural Resources Assessment & Management

WATERSHED ATLAS OF INDIA

“
Water Resource Regiuns (WRR) wise Distribution
of Different Basing

(ON 1:1 MILLION SCALE)
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Satellite Data in Watershed Management

>

>

Quick assessment of watershed health and forecasting
crop health based on satellite data and Surface Energy
Balance Algorithm (SEBAL)

Appraisal of the natural resources status (including
areas prone to degradation) for prioritizing areas that
need urgent attention

Watershed delineations, preparation of various
thematic maps

Assessment of impact of climate change on water
demands

LUMPED MODELS - No account of || DISTRIBUTED MODELS - Explicit

spatial variability of processes, account of spatial variability of
input, boundary conditions, and processes, input, boundary conditions,
system geometry and watershed characteristics

m2020 m2050 m2080 Soil Loss
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Land Degradation and Wastelands Information System
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India
Land Degradation
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Publication
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Digital Elevation Model

Cartosat-1 Merged LISS 4 Image

- High : 582.76 \
e
- Low : 525.773
| Village boundary

Understanding the Land Features

Use of Digital Elevation Model and
Cartostat-1 merged LISS 4 image for
mapping of Undulating Terrain on 1:10000

scale
Landform - Land Use Unit

Landform

Escamment

I y) A
.
> N [l
L

(Use of CARTOSAT and RESOURCE SAT)




Use of High Resolution Cartosat Merged Satellite Data in
Land Resource Inventory
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» Digital Surface Model
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» Online interpretation
tools for preparation of
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KODAGU
DISTRICT

, | © 18 Lab, Regional Centre, NBSS & LUP, Bangalore - 560024.|
18 th Jan 2010

CHAMARAJANAGAR

NETWORK PROJECT ON LAND USE PLANNING
MYSORE DISTRICT
LAND MANAGEMENT UNITS (LMU)

km
10 20

MANDYA
DISTRICT

Land use planning for Climate
Resilience: beginning with
Mysore District

Agricultural production system (Area %)

[ 1 Irrigated (Command area);Rice/Sugarcane/Banana/Veg. on red shallow mod. deep and deep soils occuring on AEUILIII & IV., 94164.55, 14.91
2 Irrigated (Command area);Rice/Sugarcane/Banana/Veg. on black mod. deep to deep soils in AEU ILIIl & IV., 68004.60, 10.76
3 Irrigated (G water);Rice/maize on red shallow,mod. deep and deep soils in AEU I., 13642.61, 2.16

4 Rainfed;Tabacco - ragi/pulses on red shallow soils in AEU 1., 5892.12, 0.93

5 Rainfed;Tabacco - ragi/pulses on red mod. deep to deep soils in AEU I., 48990.54, 7.75

[/ 6 Rainfed;Ragi/Tobacco on red shallow soils in AEU Il., 17443.08, 2.76

7 Rainfed;Tabacco-ragi/pulses/cotton on red mod. deep to deep soils in AEU Il., 72335.27, 11.47 5

N 8 Rainfed;Ragi/Jowar on red shallow soils in AEU Il., 13854.92, 2.19

I 9 Rainfed;Cotton/Ragi/Maize on red mod. deep to deep soils in AEU lll., 45921.57, 7.27

10 Rainfed;Ragi/Jowar on red shallow soils in AEU IV., 9981.84, 1.58

- 11 Rainfed;Ragi/Jowar/Maize on red mod. deep to deep soils in AEU IV., 37194.97, 5.88
12 Rainfed;Cotton/Ragi/Jowar/Maize on black mod. deep to deep soils in AEU Ill & IV, 57669.45, 9.13

LEGEND

Other land uses

Forest, 105260.46, 16.66

Dyke ridges, 45.23, 0.007

Industrial/mining, 435.27, 0.06

Misc.land, 809.55, 0.12

Rock outcrop, 2147.50, 0.34

Habitation, 11619.95, 1.84
‘Water body, 25196.54, 3.98

[ IMandya district, 904.64, 0.14




NICRA on
the move....

Achieving Climate
Resilience in Agriculture

About 60% of India’s Agri Land is
Rain-Dependent...

Rainfall

B Over 250 cm
B 150-250 cm
S 100-150cm
[ B0-100 cm
[ 40-60 cm
o 20-40 cm
~ Under 20 cm

SOURCE: SURVEY OF MDIA

580 Contingency Plans

Information on
climate critical
for agriculture

Convergence and Continuum

Potential synergies and trade-offs among food production,
mitigation, and adaptation

Food production

e.g. expansion of agricultural land,
increased use of mechanization,
fertilizer, and other inputs

e.g. use of
single high-
vielding variety

e.g. diversification e.g. reforestation,

of crop, livestock, decreased
and fisheries livestock production,
varieties, improved agroforestry options
‘on-farm and off- that have low
farm storage food benefits
Adaptation Mitigation

Several caveats appely to this figure:

1. Examples are illustrative, nat comprehensive; furthermore, the examples will not apply to all
countries, farming systems, or agro-ecelogical zenes

The size and overlay of the circles do not represent either relative potential or degree of overlap.
The term "adaptaticn” refers to approaches and capacities within agriculture, and does not include
“getting out of farming,” which may be the mest effective adaptation to climate change for farmers
in particularly vulnerable contexts.

wom



National Agricultural Drought Assessment & Monitoring System

Rainfall deviations
300
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District/ Sub-District Level Drought Monitoring



ATLAS on
Vulnerability of Indian Agriculture
to Climate Change

District Level
Vulnerability Maps

C A Rama Rao
B M K Raju
AV M Subba Rao

KV Rao

V U M Rao

Kausalya Ramachandran
B Venkateswarlu

A K Sikka

/ - G
¥ . -
National Initiative on Climate Resilient Agriculture (NICRA)

Central Research Institute for Dryland Agriculture
(Indian Council of Agricultural Research)
Santoshnagar, Hyderabad - 500 059

District level vulnerability
atlas for agriculture

District level sensitivity
factors mapped and
opportunities for
investments on technology
and infrastructure provided
for adaptation and
mitigation

User - NABARD for funding
projects under global
adaptation fund




nerability of Indian Agriculture
to Climate Change

District Level Vulnerability Mapping

Vulnerability mapping done at district level with IPCC

protocol of exposure, sensitivity and adaptive capacity

WVH EH M EL ™ VL

SPUISIP %



Soil Resource Mapping (SRM) of different States (1:250000
scale) and the Country (1:1 million)
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False colour composites (FCC) of
Landsat MSS and IRS-1A/1B data
were used to prepare physiography
and soil maps of different states of
India on 1:250000 scale and Union
Territories

ALABHUJANAHALLI VILLAGE
ANMUR PANCHAYAT
Ared . APLFT b

Village
Soil

Map




District Level Soil Resource Mapping on 1:50000 scale

IRS-LISS Ill sensor data from Indian Remote Sensing Satellites used for
mapping of landform and soils

SOIL SERIES ASSOCIATIONS

District Soil Survey MALAPPURAM DISTRICT

(1:50,000 scale)

78 Districts
Soil Map of Malappuram district, Kerala




Use of Geo-informatics in Soil Nutrient Mapping for 300 Districts

» Soil Nutrient Status Mapping on the basis of intensive soil sampling at 1-2 km grid
interval was carried out in Tripura, Jharkhand, Assam and West Bengal states for site
specific fertilizer recommendations

» On the basis of such data, web-based decision support system for farmers advisory
was developed for the state of West Bengal
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GPS & GIS Based Soil Fertility Maps of India
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)

GIS based soil
fertility maps of
Nasik District of

Maharashtra

Parameters: pH, EC, organic I i
carbon, N, P, K, S and
Micronutrients

(Zn, Cu, Fe, Mn, B) have been
generated for 170 districts
spread across 19 states

Snail Shell Powder
extracted from
Giant African Snail

4 | Carrier material for B s
” biofertilizer




Geo-referenced Soil Fertility Mapping

AVAILABLE ZINC L
BIRBHUM DISTRICT {:i‘

AVAILABLE POTASSIUM ) (:}
BIRBHUM DISTRICT

Merging maps through
intersection command in GIS

AVAILABLE PHOSPHOROUS Q_, |
BIRBHUM DISTRICT 3
WEST BENGAL p
085 5 fhkm
- —

Legend R0y kyha)
Low (< 45)
B Medem (5 o)

Reference

S Dict hidd guitar
— — Dotk hmidiy
- = - Dissict baurdary
—e = Sl baEngary
—— Road Earddhamean Distrc
——- Rulwiy

e RS SHaRm

Sand bat
5 Vineboty

* Urban area

Legend

B LowP, K& In
B LowK & In

LowP & Zn
LowP &K

B LowIn

CRUCIAL NUTRIENTS STATUS
for
SOIL FERTILITY MANAGEMENT
EBIREHUM DISTRICT
WEST BENGAL

nm 5 0 10 ] i

- ..|

At

Multiple nutrient deficiency in intensively cultivated areas




Soil Information Systems

Spatial thematic database generated at state level

Crop Suitability Mapping at State level

- + & + + + + + £

Harmonization of Degraded/Wastelands of India

Soil Information System (1:1 M scale) » e

State wise soil Information System (1:250,000 scale) T e

vvvvv

rrrrrr

Soil loss information system (1:250,000 scale)

-------

Degraded and wastelands database (1:250,000 scale) | wig 0

Acid soil information system (1:250,000 scale)

District level soil survey data (45 districts) ‘z‘?“:_zi-—

Farm level soil information system (12,500 scale) g&%g é‘
Soil-Climatic Database :;-m @%.;i:.-:.wi
Soil Spectral Data w: | mss e e

Uttisols : 0251 No. of soil Association mapped subgroup  © 1649
Mollisols . 0040 No. of soil order 07




Addressing Problem Soils
and Abiotic Stress

518 fuctor, HELEELOE, Ha sy

AFGHANIS

India
Acid Soils

mu & Kazhmir

Strongly acidic | pH<4.5 6.2m ha

Moderately 24.4mha

acidic

pH<4.5-5.5

Slightly acidic 62.1m ha

pH<5.5-6.5

At

Uttar Pradesh

Legend Arealyh
I Gtrongly acidic 01.8%
[ | Moderately acidic 07 55
[ Slightly acidic 18.65
[ |Monacidic 60.12
[ Glaciers { 01.62
[ |Rann of kachchhy 00.77
[ Others 02.69

[ |Rockoutcrops 0581
I :cttlements 0o.09

] Water bodies 0052

Soil Loss

: 7 classes

Sol Lossubalul Arsaina) | Aceath
B s 1m3se | o764
Mod Slight (5-10) 324323 1448
Modecste (10-15) | 331501 | 1478
Mod Severe (15-20) | 229000 | 1021

Cantral Soil & Water Conservation Research & Training Instituate, DEHRADUN-248195

National Bureau of Soil Survey & Land Use Planning NAGPUR-440010

Severe (20-40) 588761 2625 Refarence

g inten

Very Severa (40-80) | 310868  13.86 .

Extr. severe (=80) | 267081 1280 s
~/  Distact boundary

Total 2242900 100 /

Fig. 7

AL SRIITL LT WD B A

Salt Affected:
6.73 m ha

REFERF.:V(LES
= ]I'I‘wl'llatiol'lul"ul}ﬂ'llh"‘:
— State houndarys .
e State Capital » .

B Salt Affected Soils

SIKKIM

o Raline Sodle Total
1 Andhra pradesh 77898 196609 274207
_r Andamand & Nieabar 77000 0 E O
* Bihar 47301 105852 153153
Gujarat 1680570 541430 222200M
Haryana 157 183309 232356
karnataka 1593 148136 150029
Kerala 20000 0 20000
Maharashiea 18089 422670 60675H
Madhya Pradesh o 139720 139720
Orissa W0 147138
- Punjab [ ST 17T
& Rajasthan 195571 1T anaa |,
& “Famil Nadu B3 s asms |
~ Uttar Pradesh 21989 1346971 1368960 |a
4‘; West Bengal 441272 [ 441272
=) Total (ha) 2056800  3TIN659 6727468

INDIAN OCEAN



Soil Degradation Mapping

Harmonization of degraded lands and waste lands of India

India
Degraded lands and Wastelands

AFGHANISTA

Space-based satellite
technology (Landsat /IRS
data) used to map and
assess the status of soil
degradation in the country

Collaborative institutes-
O * NBSS&LUP

[ Exclusively water erosion{>10thair)

[ Water erosion under openforest L4 CSWC R &T I
[ Exclusively acid soils
[ Acid soils under water erosion ° cs S R I
[ Acid soils under open forest

[ Exclusively wind erosion

[ ] Exclusively saline soils ° CAZ R I

[ Eroded saline soils

[ Acid saline soils ° N RS C
[ Saline soil under wind erosion
[ Saline soils under open forest

[ Water Iogged saline soils ° FS |
[ Exclusively sodic sojls

[ Eroded sodic soils,"; ° N AAS
[ Sodic soils under Wid erosion

I Sodic soils under gén forest
[ Eroded sodic soils4 nder o.for
I Mining Industrial waste
[ Snow cwere(l.‘lczknps

I Waterlogged area (Permanant)
[ Barren rocky.-Slone)g\ waste

I Weararavaed + Total area 120.41 million ha (NAAS , 2006)

. i &
G 9030 GIS See0on, NBSSELUP, Nagpur ] 0Others




Estimated Soil Loss under Different Land Use Systems

Meghalaya
NES3 Pobl ‘Technical Bulletin - »
Soil Loss '| |
SOIL EROSION OF MEGHALAYA 1+ Soil Loss: 7 classes
e
ASSAM - .[ﬁ:‘.l'tr"'ﬂ'ﬂ‘,l?

e
Wan

NATIONAL EUREAU OF 30IL SURVEY & LAND USE PLANNING (ICAR).
EREGIONAL CENTRE. NAGPUR-440 010 (MAHARASHTRA)

AND
CENTRAL S0IL AND WATER CONSERVATION RESEARCH & TRAINING
INSTITUTE (ICAR), DEHRADUN-245185 (UTTARARKHAND) Soil Ler dhal 35
I¥ COOPERATION WITH - Slight {=5) 171358 0O7.84
DEPARTMENT OF AGRICULTURE, GOVT. OF MEGHALAYA Bl ssca signtis-10) as4azs | 1448
Moderate {10-15) 331501 14.78
Mod Severs (15-20) 229000 1021
"
Sevens (20-40) 588781 2625 Beininncs
p o Irtarnational boundany

Vary Severs (40-80) 310868 13 88

Bl e osevere (=80} 287081 1280
' District boundary
National Bureau of Soll Survey & Land Use Planning NAGPUR-440010 Total 100 /’\/

y \-'r S boundary

and
Centrad Sod & Water Consarvation Research & Training Instituste, DEHRADUN-248185

Fig. 7




Estimated soil loss

Estimated soil degradation

GOA
SOIL LOSS

N

Legend (t/halyr) (% 3ga
B <5 -96 &

f75-10 -155
110-15 .38
| -89
-26.9
-22.0
B > 80 -4.1
Bl Waterbodies

References

—Major Roads
[_ITehsil Boundary
DDistrict boundary

ik Maharashtra Goa
" SOIL DEGRADATION

Arabian sea

Legend
[ ]Mod. erosion ( mod. top soll loss)
[ severe phy. and chem. deterloration
[ salinization and Salt pans

71 Mod. phy. deterioration (water logging)
I Mod. top soil loss and crusting

[[__] Severe erosion (top soll loss) &crusting
[_1Mod. to severe top soll loss

[ slight erosion and chem. deterioration
I S'ight phy. and mod. chem.deterioration
[ Mod. erosion (top soll loss)

] Mod. erosion (Severe top soll loss)
[[__] Severe erosion mod. top soil loss

[ ]stable terrain-Slight erosion (man made)
[ | Rock land with severe erosion(soll loss)

—— Taluk boundary
Taluk Headquarters

Source : Soil Erosion in Goa, NBSS&LUP Publ. No. 155 (2013)

Source : Soils of Goa for Optimising Land Use, NBSS&LUP Publ.2No.
74 (1999)




SOIL EROSION
TELANGANA

50 75 100
N

A

MAHARASHTRA

0 125 25

g Legend Area in ha (%)
< Nil or Slight ~ 3963352.27 (34.50)
g Moderate ~ 4262916.69 (37.11)
Reforence B severe 2135759.71 (18.59)
Road B Verysevere  246812.94 (2.15)
e+ iyl 20000, Rockout crops 801863.27 (6.98)
Stream Waterbodies ~ 55532.84 (0.48)
[_] pistrict boundary Habitation ~ 2135759.71

Source: NBSS & LUP, Bengaluru.




CHINA Salt Affected Soils in India

] 300 lkim

Mapping Saline
Soils for
Reclamation

Reclamation of
~7m ha of salt
affected soils for
increased nutrient
use efficiency and

0 T

Andhra pradesh

. Andamand & Nicobar
i Bihar

Ciujarat

Harvana

productivity .

Karnataka
Kerala
Maharashira
Madhya Pradesh
Chrjssa

- Punjah
‘;}&" Rajasthan
-

REFEREN(";ES

A .
= lnlernatlunuullhgmllar:

Salt Affected: — State boundary.,

o State Capital r

6-73 m ha B Salt Affected Soils

Tamil Nadu
E Uttar Pradesh
- West Bengal
‘:QQ' Total {ha)

Saling
TT508
T
47301
1680570
49157
1593
M)
THA0R9
L]

147138
il

195571
13231
21980
Hi1m
Pt

Sadic
196609
Ll

105852
41430
153399
144136
Ll

422670
1397240
[}

151717
179371
354784
1346971
Ll
ATT659

Tutal
274207

T 1
183153
222200
232556
150029

pa E11121]

aTsh
1397210
1amish
181717
3 |,
68015 i
1368960 |a
H1m
AT2T468

INDIAN OCEAN



Mapping Acid Soils for Enhancing Productivity

AFGHANISTAN -

hy
Jammu & Kashmir

India
Acid Soils

Legend Areal¥o)
I trongly acidic 01.28
[ | Moderately acidic | 07.55
[ Slightly acidic 18.65
[ |Monacidic 012
[ ] Glaciers \ 01.62
[ |Rann of kachchhy 00.77

I Others 02,69
[ |Rockout crops |, 05.81
I :citlements 00.09

Strongly acidic pH<4.5 6.2mha

Moderately acidic | pH<4.5-5.5 | 24.4 m ha

Slightly acidic pH<5.5-6.5 | 62.1 m ha

] Water bodies 00.82

+ About 12 m ha of arable acid
soils with pH<5.5 have low
nutrient use efficiency and crop
productivity

+ Liming to enhance nutrient use
efficiency and productivity of
crops, especially of pulses and
oilseeds

+ The practice saves 50%
fertilizers




Mapping Agroforests

e s s e

e 1

-

e
L

{Land Use / Land Cover in Saharanpur District (2007) |
[t

w.ﬁ.

40746 ha

<Saharanpur, UP

Agroforestry Systems

Bl =-rmboo FPlantation
B -.iun Plantation

ACZ No. | Agro-climatic Geog. area of | AF areain Agro-
Region Agro-climatic | climatic region
region (M ha) (M ha)
3 Lower Gangetic 6.73 0.47 (6.99%)
plains
5 Upper Gangetic 14.44 1.37 (9.51%)
plains
6 Trans-Gangetic 11.60 0.51 (4.38%)
plains
13 | Guijaratplains & 18.98 1.16 (6.14%)

hill region

I Other land uses [ land covers

Identification of different Agroforestry Systems

[ Mixed Plantation (Eucylyptus. Mango, Tejpatra)

12
Kilematers

Land use / land

cover

_ Agroforestry

Plantation
Agriculture
Forest
Bare / fallow
land
Builtups / sandy
area
Water/ water
bodies

Total

Area (in
ha)
40746.06
71539.20
140631.00
31000.00
43772.30

25158.60

8889.34

361736.50

Area (%)

11.3
19.8
38.8

8.6
12.1

6.9

2.5




Forecasting Agriculture Output using
Space, Agromet and Land based observations

(FASAL)

Nationwide Multiple Wheat & Rice Crop Forecasting

B AR B il S o] Il 1 vl
o =583 on Crop Fored x5S i
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Atieiiment
o larly Warnang — Crop condition & )
Stress Ecenano S
= FARAL Centre HCFC with Findshry B campirpeti ol Moty A ol
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o wompT -

egeerirad & A omed Rl Sl di e 1L

Fre-harasst P oo Son Forss a5t ot
Hational, Seabe snvd Deawict beveld Tor Majar
Crops like Paddy, Wheat, Sorghum,
Rapeseed, KMustard,

Ex awnyriel) i flnliely
Forecasts
- - Tirmipdral DA progress e iF Citgs
P
i SO 15497 FELLT
Rk# e B 1.3 il % —_— .— 2 . [THSTEor
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Biological Richness

Biodiversity:
The Treasure

Collection sites from NEH under Special e
Exploration Mission (2011-14) i i e )

CHLAET  Fowsd bmanity CLATS

D

Geo-informatics studies of PGR

Agro-biodiversity

|




Digital Mapping of Weeds in India

+ Assisted in generation of weed maps for some of the
states based on the data provided by NRCWS, Jabalpur

+ The maps at state level for on groundnut, rice, wheat
crops was generated showing degree of infestation of

different weeds

+ Haryana
+ Punjab

+ Andhra
Pradesh

+ Assam
#+ Chhattisgarh

& & # #

Arunachal Pradesh
Nagaland
Maharashtra

Meghalaya

Mizoram




Acreage and Production Estimation of Potato Using Remote
Sensing, GIS and Crop Modelling

¢ ISRO Collaboration
e INFOCROP-POTATO simulation model

InfoCrop - [Project]
m Masters Project Results  Validation ‘Weather Conversion

a

View Files  Change Passwar d  Window Help Credits Disclaimer Close

Project Simulation Results from InfoCrop

o Organic Matter
o Climate Change
= Pest

A 3

(Click onthedesired factorto view details)

Total Treatments 5 Review

Selected Treatments Review

Project Window

Simulation Control Options

Treatmnent Selection Matrix

Malidation

¥ Sowing

v ity
W Location
¥ Year

¥ lmigation
v Mitrogen

Total Treatments ok Cancel Close Window

[ ] R =

- e
feis
[ Pest I:l

Optimal temp.

Maxirnum temp.

Sensitivity to Photoperiod

GROWTH

<

link provided at the tap

te: for changing the default variety parameters please use the 'Masters--=Variety Master'
le Wi

B Treatment [
Crop Name | | i — [ s00-1000
S e Project Title |S|mu|atlon Results from InfoCrop -
Simulation -
Crop Mame Fotato e I:I ]'I:”:":I SDDD
User Name _
—_— Date of Startof  [57  ogtoher — 3000-=000
Yield Requlating Factors Sirulation = - SO00-7000 .
o Yariety Stop Simulation =00 , inti 1
=i L acasion e - Printing Interval : B 7000-10,000 4
ear
Sowing Please provide the number of treatments for the factors you wish to include - 1|:|_| I:":":l-IS_I Qo0 }'
Irrigation ||.1 your praject ; - 15,000-20,000
o Mitrogen e el ! !

I 20,000

Close Window

AWiFS

image from IRS-P6

satellite showing potato crop
distribution in Punjab



Baseline productivity (t/ha)

Kufri Badshah

Kufri Jyoti

Kufri Pukhraj

&

Tuber yield (t/ha)
42.5 — 45.0

45.0 — 47.5

% change in 2020

-
&

% change in 2055

a
5
b

47.5 — 50.0
50.0 — 52.5
52.5 - 55.0

55.0 - 57.5

% change
-15 to -10
-10 to -5
-5to O
O to +5
+5 to +10
+10 to +15

Productivity of different potato cultivars under baseline and changes in future
climatic scenario in Punjab




Prediction of suitable area for Dashehari and Alphonso mango
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Projected areas suitable for producing two aonla
harvests in a year
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Areas suitable for introduction of litchi germplasm from exotic sources




Animal Epidemiology and Disease Identification

Identification of eco-pathozones & areas
with elevated disease risk

Disease Mapping

Blue tongue

Anthrax

Mapping of Disease Prevalence




Focus on Coastal Ecosystem of India
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A large number of applications requires data

from ocean color sensors, few such
applications are:

Fisheries Research for potential fish zone
forecasting

Ocean optical properties

Primary and new production in oceans

Algal bloom detection

Coastal Processes

Coastal pollution

Home of %t of the world population
Cover 5.5 % of the country’s TGA

Current urban population is 220
million.

Major States in East Coast: West
Bengal, Orissa, Andhra Pradesh, Tamil
Nadu & Pondicherry

Major States in West Coast:
Maharashtra, Goa, Karnataka, Kerala,
Gujarat, Diu & Daman

India has two distinct major island
ecosystems: the Andaman and
Nicobar group of islands and the
Lakshadweep




m-Krishi Fisheries Advisory
Service

#+ Provides oceanic wind
speed and direction
advisories 4 times daily and
5 days in advance

#+ PFZ advisories 3-4 days in
advance

+ Advisory being mobile
based, ensures continuity
and dependability in
reaching the fishermen

+ Saves fuel and time

Wind Speed (m/s) and Direction (°)
Forcast for 5.30 IST 18 FEB 2011

AR A4 ACH derirad anm]'m_'ﬂl A imape i Arahlan fea Mg o Tianpal. ;'h.- ru'n]'-h'lil bl akmnin
w e J'unl.nml:h. T pwwmibed wall veauben oudiog uln.uuu.u.u\.u Lepaling 1 Ll |.1.|.|.u.
s Layen o deep eeian, & e el afve e b iz e Hes ul'bﬁ:up,al [LTLEY u
H.l:'\.l.ml.-l:.ullmu dutbe, [Uril Couw et s 4120 & 11, Liskew : 24, uu"' sy n, 20



Agro-advisories: Real Time Weather Data

Pilot testing of
customized agro-
advisories at village
sz level through SAU-
.77 KVK interface based
on real time feed
back- 25 AICRPAM
centres and KVKs

nstalled at Hayatnagar Researc
Farm (HRF)QCFFIDA

e
= 4 e
P <y L

100 AWS installed in KVKs for

collection of Real time weather

and crop data for modeling and
agro-advisories




‘Reaching the Unreached’
Use of ICT: Web-based Agro-Advisories

+ e-Connectivity hub for 192 KVKs
and 8 ZPDs

4+ Comprehensive Weather-Crop-
Market Advisories

+ KVK Mobile Advisory Launched by
H.E. Governor of Karnataka, 2010

Real Time Data Gollection and Transfer

- " :-' Click Here for Free Cfﬂp
Tips on your Mcbile

T vabudray



‘Reaching the Unreached’
Use of ICT: Web-based Agro-Advisories

+ Satellite-based e-Connectivity
hub for 192 KVKs and 8 ZPDs

4 Real-time Weather Advisory

Comprehensive Weather-Crop-
Market Advisories

+ Community Radio

100 AWS installed in KVKs

SMS Portal for Farmers

Sk to i Cantent | seeen Seoder Aces | (8 BB E | A 3 =2

::.m 4.@/% fg IC*‘ ﬂmmmscn_‘ - m “
NICRA
580 Contingency Plans

lockmuts Tedk Hep

Click Hare for Free Crop
Tips on your Mcbile

o¢ " Recant Questions Esgalar
ngE g

regarding milk farm
ter 348 5% UWS 65 rahul, | Just completed engg  ulis. 3e b
in mechanica | but | am not interested Fatiing

to work in an compan




Opportunity: Skill Development

India 2050: 50-50

Source: UN 2011




ICAR Collaboration with other Ministries/Departments

DAC 4+ Seed, Farm mechanization, Climate Resilient Agriculture
DAHD&F + Feed & Fodder, Diagnostics and Vaccines

DBT + Molecular Breeding and GM Foods

CSIR 4+ Secondary Agriculture

ICMR + Health Foods and Zoonotics

DRDO #+ High Altitude Agriculture

MFPI #+ Agri-processing and Value Addition

MoEF #+ Climate Change, Global Warming

MOoES + Medium range Agro-advisory services

DoS + Monitoring of Natural Resources, Crop Acreage & Yield Forecasting
MHRD + Higher Education and Skill Development

MoRD + Technologies for convergence with MNREGA




Flagship Programs

Need of the hour

Development of Soil Resource
Inventory

Basic and Strategic Research in
Pedology, Agro-ecological
Regionalization and Land Use Planning

Land Evaluation and Land Use Planning
for Rational Use of Land Resources

Human Resource development

ICT in Agriculture

Data Integration (Soil with Crop)

Land Resource Assessment for climate
resilience

Assessing the Carrying Capacity of the
Ecosystems

G,
e ‘v

s . Revisit Analy‘tics."o,
Future Directions (20205) R

Multimedia Mapping
(2000s)

Contemporary GIS

Spatial dB Mgt (1980s)
GIS Modeling (1990s)

The Early Years

Time

[l Mapping focus K
:‘.. DatalStructure focus

Computer Mapping
sl Analysis focus / (1970s)




Way Forward in Space Technology for Agriculture

Land Resource Inventory and Land Use Planning

Land Resource Inventory
(1:10000 scale)

Data Integration : Socio-economics and
scientific land use planning in GIS
environment

Site Specific information on soils and
situation specific recommendations

Improved Resource Inventorying &
Monitoring

» Digital soil mapping : 1:10000 scale

» Modelling for prediction of land/soil
degradation

A\

Inputs for generation of soil health cards
» Monitoring soil quality/land degradation

» Stress on arable land and its management

acy @
<Bvess a1up ness

.NBSS &LUP Create Observation

Village : Mirzapur
Block : BLOCK-1

Tehsil : Barrackpore
District : 24 PGS(N)
. State : West Bengal West Bengal

\ \‘I"f m Select District %

— Kolkata

Site Data  Site Photo
Select Tehsil / Subdivision %

a m Salt Lake
ignificant

Select Block/ Mandal %

Feature BLOCK-C

Enter Village Name %



Way Forward in Space Technology for Sustainable Agriculture

» Monitoring and forecasting tools of crop
conditions for
* Pest & Disease Surveillance — Crops and Animals
* Temperature, water and nutrient stress on crops

* Value added improved agro-advisories

A\

Improving coastal agriculture

A\

Management decision and effective
dissemination tools for enhancing input
use efficiency

Focus on » Conservation agriculture/ crop residue
Soybean management
Carbon sequestration in different

agricultural land use management
scenarios

Potential Fish Zone mapping and timely
forewarning; including marine turbidity

and algal blooms - )
Precision Farming

Animal Migration




Way Forward in Space Technology for Agriculture

Capacity Building
Human Resource development f”‘g 5\
> Skill & Fé 5\
. _.'Q..,g I __ ')
> Technology Updates for Real-time /& - % 3
A -
Datasets . & 2
-l-.II!fI-\..I-lll::Ill..':“:lll.;:".'l:l.l'.hfl sy bl
Geo-portals T NETWORKING
2 Central Agricultural Universities . . .
—— Institutional Linkages:
107 Research Institutes incl. 4 Deemed
Universities
641 | Krishi Vigyan Kendras (KVKs
gy LS, ISRO, NRSC, SAC,

78 AICRPs & AINPs

65 State Agricultural Universities M OES, M OEF, | c AR, DST




Good Governance Day — 25 December 2014
(Salient points on e-Governance in DARE/ICAR)

VVVVVVVVVYVVYVVYVYVYVYVYVYVVYVY

e-Governance for transparency and efficiency
e-Office introduced
e-procurement

Currently 147 institutions in
NARES have 24x7 online

Online RTI accesses to agricultural
CCMS (Court Case Monitoring System) research journals on CeRA
VOICE (Vigilance Online Integrated Complaint & Enquiry) platform through IP
Biometric Attendance System authentication

Online monitoring of Result Framework document (RFD)
GHMS (Guest House Management System)

Rice Knowledge Management Portal (RKMP), http://www.rkmp.co.in

Microbial Genetic Resource Portal, http://www.mgrportal.org.in/

Knowledge Innovation Repository Of Agriculture In The North East, http://www.kiran.nic.in
e-Learning Portal On Agricultural Education (e-KrishiShiksha), http://ecourses.iasri.res.in
e-Publishing And Knowledge System In Agricultural Research, http://epubs.icar.org.in
Consortium For e-Resources In Agriculture, http://cera.iari.res.in

Krishikosh, http://krishikosh.egranth.ac.in

Agropedia, http://www.agropedias.iitk.ac.in

ICAR Website, http://www.icar.org.in )
ICAR YouTube Channel http://www.youtube.com/user/icarindia?feature=results main .\
Kisan Mobile Advisory

Caneinfo, http://caneinfo.nic.in

Facebook page of ICAR www.facebook.com/InAgrisearch

N

S\
)
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Smart Farmer ?

Data * Farmer’s Interest
Studies are project  Acquaintance

based * Climate Smart Villages
ST — Farmer friendly e PPP

ST on hand-held  Community Radio
gadgets My Village, My Pride
Scale-up

Suitable areas for organic farming Sustainable Intensification



Catering to the Needs -
FARMERS

INTERMET

UREAN PO

We Are Social

PENETRATICN: 0%

waoresocialsg « 4

Digital

aIndia

=

i

& The digital India pro-
gramme aims to connect
all gram panchayats by
broadband internet, pro-
mote e-governence and
transform India into a
connected knowledge
ECONOMY.

® Key ministries to have
“nodal officers” who will
be made responsible for
ensuring smooth imple-
mentation of the over-%1

lakh-crore ambitious pro-

gramme.

® Chief Information
Officers to supervise s
the implementation in 10
ministries.
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& Department of Electro-
nics and Information
Technclogy to create four
senior positions within the
department for managing
Digital India

@ There would be a
“Digital India Advisory
Group' (DIAG), to be
headed by minister of
communications and T
Ravi Shankar Prasad.

& DeitY would provide its
advice during the apprai-
sal of the projects cover-
ing issues relating to
adoption of standards,
utilisation of cloud, mobile
platform.

- GeoAGRI

Transforming Indian Agriculture



Investments in Ag R&D - High Returns

China India Thailand Ghana Uganda Tanzania Ethiopia
Returns to Agriculture or Rural income
(local currency/local currency spending)
Agric. R&D 6.8 |/13.5 12.6 16.8 12.4 12.5 0.14
Education 2.2 ! 1.4 \ 2.1 -0.2 7.2 M
L W
Health n.e. \ 0.8 } n.e. 1.3 0. Share of TFP in
Crop Output
Roads 1.7 W 0.9 8.8 zg Growth:
.. - 17-32%
Ranking in returns to poverty reductio
Agric. R&D 2 /2\ 1 n.e. 1 y\/\n{e.
Education 1 { 3 \ 3 n.e. 3 1 n.e.
Health n.e. \ 4 } n.e. n.e. 4 n.e. n.e.
Roads 3 \1/ 2 n.e. 2 3 n.e




Pu blic Agricu |tu ral Spending on Ag. Research (mUS $)
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(Source: GFPR 2014)



‘I’ factor for New Agriculture in India

Information for agriculture

Innovations in agriculture
Food Security
Inputs management

'y

Incentives for agriculture

Investments in agriculture
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smart farming

4

small farmers

Appropriate geo-referenced
information on physical and
SOCi0o-economic resources
for agriculture in the
broadest sense (including
fisheries and forestry) of
substantial value in the
analysis of economic
feasibility and
environmental accessibility
of agricultural and rural
development and food
security programs
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Digital ICAR: Geo-portal
http://krishi.icar.gov.in




