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Food security in the 20th century
� Food situation, Green revolutions: 

Productivity 
� Per ha., per man hour, per kg of input
� Food prices; absolute, relative  
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Food situation in the 20th century

� Demographic developments
� Food production
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Green Revolutions
� Discontinuities in productivity rise
� Causes for productivity rise
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Increase in rice and wheat production and productivity between 1965 and 1993 in India.
1965-1966 1989-1990 1992-1993

Crop production
(x106 Mg)

productivity
(Mg ha-1)

production
(x106 Mg)

productivity
(Mg ha-1)

production
(x106 Mg)

productivity
(Mg ha-1)

rice 0.20 1.06 1.99 2.73 1.86 2.65
wheat 0.87 1.28 5.91 3.18 7.08 3.61
1 Mg = 1000 Kg
(Source : SINGH, R.B. 2000 "Environmental consequences of agricultural development : a case study from the
green revolution state of Haryana, India". - Agriculture, ecosystems & environment 82: 97-103)



12

Contribution of area expansion and land productivity growth to cereal production increase, and the percentage
irrigated land of total arable land

Contribution (%) to output growth between
1969/ 71 and 1986/ 88

Irrigated land area (%
of total arable land
area)Region

area yield/ ha 1965 1987
World - 2 102 11 15
Low-income  countrie s 17 83 13 17
Africa
Latin America
Near East
Far East
Asian CPE*)

13
24
41
10
-35

87
76
59
90
135

1
8
20
19
31

3
9
22
29
43

Industrialize d countrie s 5 95 8 9
North America
Western Europe
Oceania

20
- 21
48

80
121
52

7
7
4

8
12
4

*) Centrally planned economies
Data source (production): FAO Production Yearbook, various years .
Source: IVENS et al. 1992 "World food production : textbook 1 : world food situation". - Heerlen : Open
universiteit, 1992. - 161 p. - p.103,tab.4.4, p.105,tab.4.7. - (adapted).
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Characteristics of old and new varieties of winter wheat grown under optimal conditions  at Cambridge, UK,
1984-1986
Variety Total above ground dry

matter
(ton ha-1)

Grain yield
(85 % dry matter)
(ton ha-1)

Harvest
Index

Stem length (cm)

very old
old
intermediate
modern

15.0
15.4
14.8
15.9

5.94
6.55
7.87
9.47

0.34
0.36
0.45
0.51

145
134
96
78

Source: AUSTIN, R.B. ; FORD, M.A. ; MORGAN, C.L. 1989 "Genetic improvement in the yield of winter wheat : a
further evaluation". - Journal of agricultural science, 1989, 112()295-301.
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Role of external inputs
� Productivity increase
� Influence crop growth:

� limiting and reducing factors

� Increase stability of yields
� Reduce soil erosion
� Enrich marginal soils

Causes of discontinuities
� Innovation from various scientific 

disciplines
� soil fertility, plant nutrition, irrigation, plant 

breeding, crop protection, water management
� development farming systems

� Fair market policies; protection when 
needed, free market when possible

� Investment and promotion good 
farming conditions

� Organization of farming unions and 
intermediate structures
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Needs for evergreen revolutions in the 
21th century

� Demographic development
� Change in diets
� Regional differences
� Limited availability of agricultural well 

endowed land
� Maintain land for nature / biodiversity

Regional differences

Increase
Kg grain ha-1 y-1

Yield gap

Europe 150 20 – 40%
USA, Australia, Canada 50 40 – 60%
Former Sovjet Union 10 50 – 70%
Asia, China, India, Vietnam 100 20 – 30%
Africa -5 60 – 80%

1980 - 2000
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Changing role of research and technology
� Past

� technology push
� linear knowledge model
� dose - effect
� limited disciplinary 

integration
� crop level

� Future
� technology pull
� interactive knowledge model
� production ecological 

concepts
� multidisciplinary approaches
� eco regional approaches

Ecological literacy

� Prevent diseases and pests
� Precision agriculture
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Production ecological principles
� Yield  -defining, -limiting, -reducing factors

� Best technical means; best ecological means

� Systems approaches
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Crop protection -5 phases of development

- till 1900
1900 - 1945
1945 - 1970
1970 - 1995

1995 -

diseases, inevitable punishment of God
preventive measures, biological control
chemical revolution, pesticides
ecological revolution, increase of 
biological control, prevention, pheromones,
chemical substances for fine tuning,
antagonists
systems innovations 

Precision agriculture

� Dose-effect versus insight based innovations
� Heterogeneity from: liability to asset
� Cost reduction
� Better use of natural regulation mechanisms
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Ecological literacy, conditions
� Investment in agriculture
� Innovation oriented, stimulate use of endigenous

knowledge
� Green fingers and green brains
� Introduce farmers field schools
� Active land use policy

Ecological literacy, perspectives
� Crop level

� precision agriculture
� biological control, wide 

spread
� integration of techniques

� Farm level
� renaissance mixed farming
� prevention of reducing 

factors
� increased efficiency and 

efficacy

� Ecoregional level
� appropriate land use 

� increased water productivity, 
sophisticated use of external 
inputs

� save land, water, energy and 
nature

� use biological mechanisms
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Myths, bans, praemisses, dilemma’s, paradoxes
� Myths

� intensive agriculture is devastating for ecological aims

� Bans
� no use of chemical inputs in agriculture

� Praemisses
� organic farming better for environment

� Dilemma's
� market policy, protection or free market

� Paradoxes
� surplus of land at macro-level and shortage of land at micro-

level

Ecological literacy

� Policy Agenda:
� stimulate private-public investment in upgrading 

agriculture
� fight unjustified claims
� eliminate incorrect myths, bans and praemisses
� make choices on land use and water use
� organize / stimulate farmers field schools
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Ecological literacy

� Research agenda
� improve production ecological insights
� stimulate research on preventive mechanisms in 

pest, disease and weed control
� stimulate research in precision agriculture
� stimulate research on balanced use of inputs
� stimulate research on better understanding of 

biological control mechanisms, pests, diseases 
and weeds 


