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Sustainable AgriculturalSustainable Agricultural
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Global Food SecurityGlobal Food Security

MDGsMDGs –– Halving number of undernourished Halving number of undernourished 
by 2015 ;by 2015 ;

World Population at 8 billions by 2030 ;World Population at 8 billions by 2030 ;

Future path of sustainable Agriculture Future path of sustainable Agriculture 
Production and Natural Resources use;Production and Natural Resources use;
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World Population GrowthWorld Population Growth
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Source: FAO (2003)

Future Agriculture ScenarioFuture Agriculture Scenario

Demand driven;Demand driven;

Intensive agricultural crop production;Intensive agricultural crop production;

More technology dependent;More technology dependent;

Higher levels of nutrient inputs;Higher levels of nutrient inputs;

Shifts in World crop Production through Shifts in World crop Production through 
trade.trade.

Emergence of BioEmergence of Bio--fuels.fuels.
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Projected world Projected world biofuelsbiofuels
consumptionconsumption

Million Million tonnestonnes of oil of oil 
equivalentequivalent

146.773.048.8Total92.454.441.5Total

4.50.30.1India2.40.20.1India

13.02.71.2China7.91.50.7China

23.011.08.6Brazil20.310.48.3Brazil

42.927.516.4US22.819.814.9US

35.621.516.4Europe26.618.014.8Europe

203020152010203020152010

With government measuresWith no new government measures 
on climate change

Source : IEA World Energy Outlook 2006Source : IEA World Energy Outlook 2006

Consumption of Fertilizers in Major Consumption of Fertilizers in Major 
Countries (2003Countries (2003--04)04)

105.5105.5147.98147.9825.9125.9135.0435.0486.9686.96Total  WorldTotal  World

215.9215.93.973.970.960.960.730.732.282.28France#France#

171.9171.98.928.924.294.292.812.811.821.82Brazil#Brazil#

104.7104.716.8016.801.601.604.124.1211.0811.08IndiaIndia

122.4122.421.2421.244.994.994.364.3611.8911.89USAUSA

275.1275.139.2439.244.664.669.839.8324.7524.75ChinaChina

TotalTotalKK22OOPP22OO55NN

Kg/haKg/haConsumptionConsumptionCountryCountry
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Future of Future of FertilisersFertilisers

Role of Role of fertilisersfertilisers in transformation of in transformation of 
Agriculture;Agriculture;
Future productivity increases to come mainly Future productivity increases to come mainly 
from greater use of from greater use of fertilisers/fertiliserfertilisers/fertiliser
responsive varietiesresponsive varieties-- no land expansion;no land expansion;
Share of mineral Share of mineral fertilisersfertilisers increased from 43% increased from 43% 
in 1960 to 84% in 2015;in 1960 to 84% in 2015;
Greater use of organic and inorganic Greater use of organic and inorganic fertilisersfertilisers to to 
respond to increased demand for food, respond to increased demand for food, fibrefibre and and 
fuels.fuels.

Nutrient Use EfficiencyNutrient Use Efficiency

Integrated Plant Nutrient Systems;Integrated Plant Nutrient Systems;
Soil Fertility Soil Fertility –– Depth, structure, nutrient Depth, structure, nutrient 
content, storage capacity, humus;content, storage capacity, humus;
Soil testing;Soil testing;
Application methods :Application methods :

Irrigation,Irrigation,
FertigationFertigation

Extension services.Extension services.
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Integrated Plant Nutrient Integrated Plant Nutrient 
Management Management 

To increase farm productivity and economic To increase farm productivity and economic 
returnsreturns
Increase uptake of plant nutrientsIncrease uptake of plant nutrients
Increase productivity of the uptakeIncrease productivity of the uptake
Reduce nutrient lossesReduce nutrient losses
Use crop rotationUse crop rotation
Manage crop residueManage crop residue
Increase soil fertilityIncrease soil fertility
Synergy among soil, crop, water and nutrition.Synergy among soil, crop, water and nutrition.

Components of Balance FertilisationComponents of Balance Fertilisation

Judicious use of chemical fertilisers based on deficient soil Judicious use of chemical fertilisers based on deficient soil 
nutrients as established by soil testing.nutrients as established by soil testing.
Use of  all sources of plant nutrients including organic Use of  all sources of plant nutrients including organic 
manures and biomanures and bio--fertilisers besides chemical fertilisers (i.e. fertilisers besides chemical fertilisers (i.e. 
INM) INM) 
Use of soil amendments in acidic/alkaline soils to improve Use of soil amendments in acidic/alkaline soils to improve 
soil health and its fertility.soil health and its fertility.
Ensuring adequate availability of Plant Nutrients in soils to Ensuring adequate availability of Plant Nutrients in soils to 
meet the requirement of plants at critical stages of growth.meet the requirement of plants at critical stages of growth.
Ensuring adequate soil humus to improve the Ensuring adequate soil humus to improve the physicophysico--
chemical and biological properties of soils.chemical and biological properties of soils.
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Yield of Cereal Crops (kg/ha) in Yield of Cereal Crops (kg/ha) in 
Selected CountriesSelected Countries

NANA105.5105.533483348492049202914291440374037WorldWorld

72.872.8171.9171.931263126336933692040204035563556BrazilBrazil

178.4178.4122.4122.46851685110065100652903290377817781USAUSA

NANA11.911.918831883403940391981198137683768Russian Fed.Russian Fed.

2.02.0NANA2992299221422142NANA35133513PhilippinesPhilippines

3.23.2NANA270627063869386961561525922592ThailandThailand

NANA433.0433.034503450348934892500250040654065Korea DR.Korea DR.

1.21.2292.7292.759425942250025004047404764156415JapanJapan

3.13.1164.1164.124312431284928492373237329922992PakistanPakistan

NANA188.6188.635313531514551451952195236213621BangladeshBangladesh

NANA275.1275.151775177512251224252425263086308ChinaChina

1.41.4104.7104.724272427188018802707270730403040IndiaIndia

Average Average 
holding (ha)holding (ha)

Fertilizer Fertilizer 
Consumption Consumption 
(Kg/ha)(Kg/ha)

CerealsCerealsMaizeMaizeWheatWheatPaddyPaddyCountryCountry

Source Fertilizer Statistics 2005-06

India in World AgricultureIndia in World Agriculture

11stst21.221.252521111Total Pulses Total Pulses 
((mtmt))

ChinaChina22ndnd22.322.3593593132132Rice (Paddy) Rice (Paddy) 
((mtmt))

ChinaChina22ndnd11.711.75835836868Wheat Wheat 
Production Production 
((mtmt))

IstIst20.220.22722725656Irrigated Area Irrigated Area 
((mhamha))

USAUSA22ndnd11.911.913641364162162Arable Land Arable Land 
((mhamha))

Russia, Canada, USA, Russia, Canada, USA, 
China, Brazil & AustraliaChina, Brazil & Australia

77thth2.52.51342513425329329Total Area Total Area 
((mhamha))

Next toNext toRankRank% Share% Share

IndiaIndia’’s position in worlds position in worldWorldWorldIndiaIndiaItemItem
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India in World AgricultureIndia in World Agriculture

((contdcontd))
IndiaIndia’’s position in worlds position in worldWorldWorldIndiaIndiaItemItem

Next toNext toRankRank% Share% Share

China, USA, China, USA, 
Japan, Japan, 
RussiaRussia

55thth3.43.4565945659419061906Eggs (Million No)Eggs (Million No)

IstIst14.414.45835838484Total Milk (Total Milk (mtmt))

IstIst56.656.61661669494Buffaloes (million Buffaloes (million 
heads)heads)

IstIst16.316.313521352220220Cattle (million Cattle (million 
heads)heads)

China, RussiaChina, Russia33rdrd8.18.13083082525Potato (Potato (mtmt))

ChinaChina22ndnd10.510.54664664949Fruits (Fruits (mtmt))

ChinaChina22ndnd9.79.76986986868Vegetables (Vegetables (mtmt))

ChinaChina22ndnd17.117.1353566Ground nut (Ground nut (mtmt))

China, USAChina, USA33rdrd11.111.120862086231231Total Cereals (Total Cereals (mtmt))

Characteristics of Indian AgricultureCharacteristics of Indian Agriculture

PhysicalPhysical

Rainfall dependentRainfall dependent

Vulnerability to natural disastersVulnerability to natural disasters

Preponderance of small and marginal Preponderance of small and marginal 
farmersfarmers

Diversity of production Diversity of production 

Low productivity.Low productivity.
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Characteristics of Indian Agriculture     Characteristics of Indian Agriculture     
(contd.)(contd.)

EconomicEconomic
Agriculture employs 58% of the workAgriculture employs 58% of the work
forceforce
Contributes 18% of GDPContributes 18% of GDP
Trade importance(13% of exportsTrade importance(13% of exports--6% of 6% of 
import) import) 
Low level of commercialisationLow level of commercialisation
Weak infrastructureWeak infrastructure
Low capital investment.      Low capital investment.      

FertilisersFertilisers Consumption in India Consumption in India 
(NPK)(NPK)

208.30208.305.3:2.2:15.3:2.2:1104.5104.5203.40203.4024.1324.1352.0452.04127.23127.2320052005--0606

5.7:2.2:15.7:2.2:1

6.9:2.6:16.9:2.6:1

6.5:2.5:16.5:2.5:1

6.8:2.6:16.8:2.6:1

7.0:2.7:17.0:2.7:1

6.9:2.9:16.9:2.9:1

10.0:2.9:110.0:2.9:1

5.9:2.4:15.9:2.4:1

6.7:2.4:16.7:2.4:1

7.7:2.0:17.7:2.0:1

6.5:2.2:16.5:2.2:1

8.4:1:08.4:1:0

N:P:K RatioN:P:K Ratio

198.36198.36

213.19213.19

174.77174.77

212.85212.85

196.81196.81

209.80209.80

199.44199.44

168.38168.38

143.42143.42

111.17111.17

74.2374.23

52.052.0

Food production Food production 
((mtmt))

98.498.4183.95183.9520.6020.6046.2346.23117.12117.1220042004--0505

89.889.8167.98167.9815.9815.9841.2441.24110.76110.7620032003--0404

86.186.1160.94160.9416.0116.0140.1940.19104.74104.7420022002--0303

92.892.8173.60173.6016.6716.6743.8243.82113.10113.1020012001--0202

89.389.3167.02167.0215.6715.6742.1542.15109.20109.2020002000--0101

94.994.9180.69180.6916.7816.7847.9947.99115.92115.9219991999--0000

75.575.5143.08143.0810.3010.3029.7729.77103.01103.0119961996--9797

69.869.8127.28127.2813.6113.6133.2133.2180.4680.4619911991--9292

49.049.086.4586.458.508.5020.7820.7857.1757.1719861986--8787

20.420.434.1134.113.193.196.356.3524.5724.5719761976--7777

7.07.011.0111.011.141.142.492.497.387.3819661966--6767

0.50.50.660.66--0.070.070.590.5919511951--5252

TOTALTOTALKKPPNN

Per Per 
hectare hectare 
consumpticonsumpti
on (in on (in 
Kg/ha)Kg/ha)

Consumption (in Consumption (in lakhlakh tones)tones)Year Year 



9

Major Major FertilisersFertilisers Consumed in IndiaConsumed in India
Source of  N Consumption 1991Source of  N Consumption 1991--9292

3% 17%

80%

Urea DAP & Complexes Others

83%

14%3%

Source of  N Consumption 1994Source of  N Consumption 1994--9595

17%2%

81%

Source of  N Consumption 2004Source of  N Consumption 2004--0505

63%

1% 15%

21%

DAP Complexes SSP Others

Source of  P Consumption 1991Source of  P Consumption 1991--9292

58%

1% 15%

26%

Source of  P Consumption 1994Source of  P Consumption 1994--9595

0%
9% 29%

62%

Source of  P Consumption 2004Source of  P Consumption 2004--0505

75%

23%

2%

MOP SOP Complexes

68%

32%

0%

29%

1%

70%

Source of  K Consumption 1991-92 Source of  K Consumption 1994-95 Source of  K Consumption 2004-05

HaryanaHaryana
1986-87

59

1
15

N P K

1996-97

104

0.5
23

2003-04

122

2.5

38

Punjab
1986-87

41

3

114

1996-97

125

2
30

2003-04

42

5

147

Rajasthan
1986-87

10

0.2

4

1996-97

27

0.4
7

2003-04

27

0.5

10

Tamil Nadu
1986-87

20

21

54

1996-97

21

23

69

2003-04

26

28

61

All India NPK (Kg/ha)1986-87

33

5.2

12

N
P
K

1996-97

55

5.5

16

2003-04

58

8.4

22

Regional disparitiesRegional disparities
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Fertility Status of Indian SoilsFertility Status of Indian Soils

5%5%ManganeseManganese

12%12%IronIron

33%33%BoronBoron

48%48%

MicronutrientsMicronutrients

ZincZinc

40%40%SulphurSulphur

50%50%PotassiumPotassium

80%80%PhosphorousPhosphorous

89%89%NitrogenNitrogen

Extent of deficiency (low to medium soil Extent of deficiency (low to medium soil 
available nutrient status)available nutrient status)

Nutrient Nutrient 

Balance Sheet of NPKBalance Sheet of NPK

--97019701176451764579457945NPK TotalNPK Total

--597659766994699410181018KK22OO

--149614962961296114661466PP22OO55

--222922297690769054615461NN

BalanceBalanceRemovalRemovalAddition Addition 

Net balance sheet (000 t)Net balance sheet (000 t)NutrientNutrient

Source : Tondon (2004)
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Imbalanced Use of FertilizersImbalanced Use of Fertilizers
Inappropriate NPK ratio : Inappropriate NPK ratio : 
National 5.3: 2.2 : 1National 5.3: 2.2 : 1
Regional Regional ––

Haryana Haryana --29.5 : 8.8 : 129.5 : 8.8 : 1
Kerala     1.1: 0.6 : 1Kerala     1.1: 0.6 : 1

Not based on soil testing nor nutrient deficiency Not based on soil testing nor nutrient deficiency 
nor crop needsnor crop needs
Threat to crop productivity, soil fertility and Threat to crop productivity, soil fertility and 
sustainability sustainability 

Effects of Imbalanced Use of FertilisersEffects of Imbalanced Use of Fertilisers

Decline in Response Ratio:Decline in Response Ratio:--
The response ratio is normally defined as the additional increasThe response ratio is normally defined as the additional increase of food grains obtained from an e of food grains obtained from an 
additional use of fertilizer nutrient applied.additional use of fertilizer nutrient applied.

3.003.00554.004.0055KK22OO

4.204.20775.605.6077PP22OO55

7.207.2012129.599.591212NN

20042004--050519911991--929220042004--050519911991--9292

NutrientNutrient WheatWheatPaddyPaddy

Nutrient-wise response ratio (kg grain/kg nutrient)

1:7.51:7.588th th PlanPlan

1:71:79th Plan9th Plan

1:6.51:6.51010thth PlanPlan

1:15.01:15.055thth PlanPlan

Response ratio of NPK application Response ratio of NPK application 
on food grainson food grains

PeriodPeriod
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Effect of Imbalanced Use of FertilisersEffect of Imbalanced Use of Fertilisers
Depletion  of  soil nutrient reserveDepletion  of  soil nutrient reserve ::

For each For each tonnetonne of grain produced  the nutrient removal is of the order of 68of grain produced  the nutrient removal is of the order of 68--80 kg/ha.  The 80 kg/ha.  The 
inadequate replenishment through chemical inadequate replenishment through chemical fertilisersfertilisers (& organic manures ) cause depletion (& organic manures ) cause depletion 
(mining) of soil nutrients.   Presently this annual  gap is  abo(mining) of soil nutrients.   Presently this annual  gap is  about 10 ut 10 mtmt of NPK nutrients.of NPK nutrients.

For For Gap in nutrient (N+P+K) removal and that added through 
chemical fertilisers (kg/ha)

Gap in removal and addition

Decline in Soil FertilityDecline in Soil Fertility

Decline in soil organic carbon content  Decline in soil organic carbon content  ------
adverse effect on soil porosity & soil adverse effect on soil porosity & soil 
structurestructure
Decline in water holding capacityDecline in water holding capacity
Increased loss of nutrients through leaching Increased loss of nutrients through leaching 
and and denitrificationdenitrification
Lower fertilizer use efficiency due to low Lower fertilizer use efficiency due to low 
microbial activitiesmicrobial activities
Increasing salinity and alkalinity of soil and Increasing salinity and alkalinity of soil and 
ground water  ground water  
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Potential & Present Utilization of 
Organic nutrients 

(Million Tonne)

3.753.75208.51208.5110.7510.75442.03442.03TotalTotal

0.010.0120.51 20.51 lakhlakh
haha

1.161.16230 230 lakhlakh
haha

Green Green ManuringManuring

0.240.240.010.010.720.720.030.03Bio FertilizerBio Fertilizer

0.30.37.07.01.201.202828Biogas SlurryBiogas Slurry

0.20.21.501.501.871.871414City CompostCity Compost

1.51.51001002.252.25150150Crop Residue/Rural Crop Residue/Rural 
CompostCompost

1.51.51001003.753.75250250Farm Yard ManuresFarm Yard Manures

Nutrient (NPK)Nutrient (NPK)ProductProductNutrient (NPK)Nutrient (NPK)ProductProduct

Present UtilizationPresent UtilizationAchievable PotentialAchievable PotentialOrganic ManuresOrganic Manures

Best Management PracticesBest Management Practices

Application of proper type of fertilizer in adequate quantity baApplication of proper type of fertilizer in adequate quantity based on soil test data sed on soil test data 
including secondary and micronutrients.including secondary and micronutrients.

Adoption of Integrated Nutrient Management (INM) i.e. conjunctivAdoption of Integrated Nutrient Management (INM) i.e. conjunctive use of chemical e use of chemical 
fertilizers along with organic manures, green manures and bio fefertilizers along with organic manures, green manures and bio fertilizers.rtilizers.

Time and method of application of fertilizersTime and method of application of fertilizers-- split application of N & K (in high rainfall split application of N & K (in high rainfall 
areas).areas).

Use of soil amendments in problem soils (lime in acidic soils anUse of soil amendments in problem soils (lime in acidic soils and gypsum in alkaline d gypsum in alkaline 
soils).soils).

Adoption of Soil Specific Nutrient Management (SSNM) including cAdoption of Soil Specific Nutrient Management (SSNM) including customized and 100% ustomized and 100% 
Water Soluble fertilizers.Water Soluble fertilizers.

Adoption of Agronomic practices including minimum tillage, cultuAdoption of Agronomic practices including minimum tillage, cultural practices, INM & ral practices, INM & 
IPM (Integrated Pest Management).IPM (Integrated Pest Management).

Water saving methodology i.e. Water saving methodology i.e. fertigationfertigation/furrow irrigation ./furrow irrigation .

Use of High Yielding Varieties/ weather compatible varieties.Use of High Yielding Varieties/ weather compatible varieties.

Adoption of scientific and precision agriculture to minimize cosAdoption of scientific and precision agriculture to minimize cost of production and t of production and 
increased farmers profitability.increased farmers profitability.
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Govt.InitiativesGovt.Initiatives for promoting for promoting 
FBMPsFBMPs

Statutory Regulation of  price of Urea fertilizer & ensuring Statutory Regulation of  price of Urea fertilizer & ensuring 
its availability to farmers through regulatory mechanism ;its availability to farmers through regulatory mechanism ;

Provides major fertilizers on subsidized basis ;Provides major fertilizers on subsidized basis ;

Approved 74 fertilizers of various types under Fertilizer Approved 74 fertilizers of various types under Fertilizer 
Control Order to meet soil/crop specific demand including Control Order to meet soil/crop specific demand including 
liquid fertilizers and 100% Water Soluble Fertilizers ;liquid fertilizers and 100% Water Soluble Fertilizers ;

Fertilizer mixtures are approved  for location and crop Fertilizer mixtures are approved  for location and crop 
specific demand;specific demand;

Regulatory mechanism provided for Provisional  and Regulatory mechanism provided for Provisional  and 
customized fertilizers for better efficiency and profitability .customized fertilizers for better efficiency and profitability .

Facilitating Facilitating FBMPsFBMPs

Strengthening of infrastructure of soil testing laboratories in Strengthening of infrastructure of soil testing laboratories in each district with each district with 
required technical manpower and equipments to analyze soil samplrequired technical manpower and equipments to analyze soil samples for es for 
primary, secondary and micronutrients with PPP (Public Private Pprimary, secondary and micronutrients with PPP (Public Private Participation) articipation) 
model.model.

Preparation of soil fertility maps for macro planning and issuanPreparation of soil fertility maps for macro planning and issuance of soil ce of soil 
health cards to farmers for their holding specific fertilizer rehealth cards to farmers for their holding specific fertilizer recommendations.commendations.

Promoting INM with special efforts to augment production and usePromoting INM with special efforts to augment production and uses of various s of various 
sources of organic nutrients including use of soil amendments insources of organic nutrients including use of soil amendments in problem problem 
soils.soils.

Promoting IPM with more stress on bio agents and bio pesticides Promoting IPM with more stress on bio agents and bio pesticides with minimal with minimal 
use of agro chemicals.use of agro chemicals.

Augmenting Irrigation facilities and promoting water saving systAugmenting Irrigation facilities and promoting water saving systems by ems by 
strengthening micro irrigation system/strengthening micro irrigation system/fertigationfertigation with commensurate with commensurate 
incentives.incentives.

Capacity building through training and demonstration of farmers Capacity building through training and demonstration of farmers and and 
extension agencies to bridge the knowledge gap through PPP modelextension agencies to bridge the knowledge gap through PPP model..
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Constraints in popularising Constraints in popularising BMPsBMPs

Small holdings preventing use of modern technology and Small holdings preventing use of modern technology and 
farm mechanization.farm mechanization.

Inadequate Soil Testing facilities and lack of infrastructure Inadequate Soil Testing facilities and lack of infrastructure 
to analyze secondary and micronutrients and lack of  to analyze secondary and micronutrients and lack of  
timely recommendations  resulting in very low timely recommendations  resulting in very low 
acceptability by farmers.acceptability by farmers.

Declining total factor productivity in agriculture due to Declining total factor productivity in agriculture due to 
multiple factors like technology fatigue, soil degradation multiple factors like technology fatigue, soil degradation 
and diminished  fertilizer response ratio ;and diminished  fertilizer response ratio ;

Lack of HYV in pulses and oil seeds and aberrant weather Lack of HYV in pulses and oil seeds and aberrant weather 
compatible varieties for cereals, pulses and oilseeds and compatible varieties for cereals, pulses and oilseeds and 
low seed replacement ratio.low seed replacement ratio.

Constraints in popularising Constraints in popularising FBMPsFBMPs
( contd.)( contd.)

Non conducive Govt. Pricing Policy of FertilizersNon conducive Govt. Pricing Policy of Fertilizers--
adversely affecting balanced use of fertilizers and adversely affecting balanced use of fertilizers and 
neglect of organic manures and bio fertilizers.neglect of organic manures and bio fertilizers.
Weakness of the supporting institutions for Weakness of the supporting institutions for 
research and extension;research and extension;
Wide knowledge gap between Wide knowledge gap between SAUsSAUs, extension , extension 
staff and farmers.staff and farmers.
Inadequate support for adoption of  Micro Inadequate support for adoption of  Micro 
irrigation in irrigation in rainfedrainfed areas..areas..
Non effective price support system  through Non effective price support system  through 
Minimum Support Prices.Minimum Support Prices.
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Future Directions Future Directions 

A mix of regulatory and voluntary mechanisms for optimal prices.A mix of regulatory and voluntary mechanisms for optimal prices.

Conducive fertilizer pricing i.e. Nutrient Based Subsidy and PriConducive fertilizer pricing i.e. Nutrient Based Subsidy and Pricing cing 
Mechanism against existing product based subsidy to promote Mechanism against existing product based subsidy to promote 
balanced use of fertilizers.balanced use of fertilizers.

Ensuring adequate availability of credit to the farmers.Ensuring adequate availability of credit to the farmers.

Development of newer and improved seed varieties and promotion oDevelopment of newer and improved seed varieties and promotion of f 
bio technology.bio technology.

Promotion of  site specific crop management practices.Promotion of  site specific crop management practices.

Promoting farm mechanization to enhance Energy use efficiency.Promoting farm mechanization to enhance Energy use efficiency.

Economics of Economics of FBMPsFBMPs

Fertiliser use for increased production depends Fertiliser use for increased production depends 
entirely on its economicsentirely on its economics

More popular in irrigated areasMore popular in irrigated areas
Inadequate risk management productsInadequate risk management products
Inadequate creditInadequate credit
High cost of Fertilisers:High cost of Fertilisers:
-- SubsidySubsidy
-- Low EfficiencyLow Efficiency
UnremunerativeUnremunerative output prices.output prices.
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Macro Economic Issues Impacting Macro Economic Issues Impacting 
adoption of  adoption of  FBMPsFBMPs

Making Agriculture Remunerative;Making Agriculture Remunerative;

Risk Management in Agriculture;Risk Management in Agriculture;

Emergence of Bio fuels.Emergence of Bio fuels.

Making Agriculture RemunerativeMaking Agriculture Remunerative

Market reforms;Market reforms;

Doha Development Round;Doha Development Round;

Value Addition in agriculture;Value Addition in agriculture;

Cost reduction technologies ;Cost reduction technologies ;

Post harvest.Post harvest.



18

Managing Risks in AgricultureManaging Risks in Agriculture

Risk sharing and transfer for :Risk sharing and transfer for :

Diversification & modernisationDiversification & modernisation

Extreme Climate events and variabilityExtreme Climate events and variability

Insurance products like Crop insurance, weather Insurance products like Crop insurance, weather 
Index Insurance and Income Insurance need to be Index Insurance and Income Insurance need to be 
popularized in developing countriespopularized in developing countries

Commodities markets for price discovery & risk Commodities markets for price discovery & risk 
hedginghedging

Merger of Agriculture with EnergyMerger of Agriculture with Energy

Almost limitless demand for  bio fuelsAlmost limitless demand for  bio fuels

Firming of Agriculture commodities pricesFirming of Agriculture commodities prices

Eliminating need for agriculture subsidies in developed countEliminating need for agriculture subsidies in developed countriesries

Shifting of production bases for food crops to developing couShifting of production bases for food crops to developing countriesntries

Achieving Rural Energy securityAchieving Rural Energy security

Second Generation technologies hold greater promise for making Second Generation technologies hold greater promise for making 
agriculture remunerative and self reliant in meeting energy needagriculture remunerative and self reliant in meeting energy needs.s.

BiofuelsBiofuels will also transform agriculture from being a contributor to thewill also transform agriculture from being a contributor to the
problem of Climate change to be a part of the solution.problem of Climate change to be a part of the solution.
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Thanks.Thanks.


