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The Doubly Green Revolution
SIR GORDON CONWAY

Imperial College London, United Kingdom

About a billion people in the world are chronically hungry. They live at the margin of
our society, without enough food to live normal productive lives. A high proportion
is of women and children. More than 130 million of children under �ve years of age
are underweight, that is they are well below the standard weight for their age. This
represents nearly a quarter of the under �ves in the developing countries.
The numbers increase each time there is a food price spike and we face the daunt-
ing prospect of feeding a growing population over the next 40 years, in the face of
deteriorating land and water resources and the damaging effects of climate change.
We have the science and technology that can help us produce more food, but we need
much more than this. There are no magic bullets. People on the margin have limited
access to resources, to technologies, to markets and to sources of income. We need
a new Doubly Green Revolution that is not only productive, but stable, resilient and
equitable. Everyone must bene�t. If we do not act more and more people will become
hungry.

Contact Address: Sir Gordon Conway, Imperial College London, London, United Kingdom, e-mail:
g.conway@imperial.ac.uk
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Marginal People - “Surplus Youth” in the Global Taxonomy of
Insidious Harm
PAUL RICHARDS

Wageningen University and Research Centre, Social Sciences, The Netherlands

Marginality does not exist. No creature is marginal to its own existence. But among
humans marginality is everywhere. The paradox arises because the concept does not
refer to a real state or condition. It is the product of taxonomy. Humans are classifying
animals. Society and economy function through erecting taxonomic schemes to legiti-
mate acquisition and distribution of resources and power. Bankers have a magic touch
and deserve riches, while the labouring masses should be helped to survive recession.
But the marginal are those for whom there is no place (or at best a residual place) in
the taxonomy. The work-shy proliferate children, pollute the planet, and should be
sterilised. Mary Douglas has shown how a single (false) diagnosis of a disease (lep-
rosy) was used in medieval Europe �rst to stigmatise representatives of a crumbling
hierarchy, and then to marginalise the landless poor. These changes in the polarity of
accusation (she argues) are evidence of important shifts in the organisation of early
European society. There is no escape from taxonomy, she implies. All societies will
target some groups and marginalise them as a way of protecting core values and func-
tions. The important task is to establish, through analysis, what features of the system
drive stigmatisation. That is the direction in which protections and remedies might be
sought. Where her approach needs to be expanded is in relation to the complexities of
globalisation. There is no single authority to underpin a stable taxonomy of threats to
the world system. Civil society, the state, and the trans-national institutions develop
competing schemata of marginality and insidious harm. It is an urgent task to bring
interpretive clarity to the ways in which these new social taxonomies are produced.
In this paper I trace some of the ways in which young labouring men have come
to be seen as a source of insidious harm in one resource-rich African country, and
how they then reclassi�ed themselves through rebellion. Analysis establishes links
between this presumed danger and the slave trade, colonial courts, mineral extrac-
tion and global conservation. What is the long-term stable solution to this presumed
ëpidemicöf stigmatised young men?

Contact Address: Paul Richards, Wageningen University and Research Centre, Social Sciences, Wa-
geningen, The Netherlands, e-mail: paul.richards@wur.nl
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Marginal Soils
RATTAN LAL

The Ohio State University, Carbon Management and Sequestration Center, United States

The term “land” refers to the terrestrial bio-productive system that comprises soil,
vegetation and other biota, hydrological and ecological processes and entities which
provide a range of ecosystem services and functions. Soil is an integral component
of land, and is the essence of all terrestrial life. It is the 3-dimensional body on
the surface of the earth, and the interface between the lithosphere and the atmosphere.
Soil, or the pedosphere, strongly interacts with the hydrosphere and the biosphere, and
is the most basic of all natural resources. It affects and moderates gross/net/biome and
ecosystem productivity, cycling of water and elements especially that of C (N,P,S),
climate and the energy budget, denatures and �lters pollutants and thus puri�es water,
stores germ plasm and in�uences above and below ground biodiversity, and is also
an archive of human and planetary history. World’s soil resources are also �nite in
extent, unequally distributed among eco regions, prone to degradation by natural and
anthropogenic factors, have inherent resilience, and are renewable over the geologic
time scale.
Despite their importance to ecosystems health and human civilisation, soils are being
marginalised and treated as a global common good. Consequently, the soil resources
are degraded by a range of processes such as decline in soil structure and tilth lead-
ing to crusting and compaction, accelerated erosion by water and wind, secondary
salinisation of irrigated land, depletion of soil organic carbon (SOC) or soil organic
matter (SOM) along with that of essential plant nutrients (i.e. N, P, K, Zn, Cu), acidi-
�cation, elemental imbalance, and reduction in activity and species diversity of fauna
and �ora (macro, meso, and micro organisms). Thus, soil degradation entails decline
in its physical, chemical and biological quality with the attendant adverse effects on
ecosystem functions.
Marginal soils are soils of poor quality, and characterised by low eco system functions
and services. Marginal soils may be created by natural (i.e. too steep, too shallow, too
rocky, too dry, too wet, too cold or inaccessible) or anthropogenic (human-induced)
factors. The latter (e.g. accelerated erosion, secondary salinisation, depletion of SOC)
is caused by land misuse and soil mismanagement.
The Law of Marginality (Lal, 2008b; 2009 a;) states that “marginal soils cultivated by
marginal means produce marginal yields and support marginal living”. Yet, the bio-
physical process of soil degradation is driven by social, economic, cultural and other
Human dimensions. Indeed, when people are poverty stricken and desperate they pass
on their sufferings to the land. In addition to poverty, soil degradation is also caused
by human greed, short sightedness and cutting corners for quick economic returns.

Contact Address: Rattan Lal, The Ohio State University, Carbon Management and Sequestration Cen-
ter, 2021 Coffey Rd, OH 43210 Columbus, United States, e-mail: lal.1@osu.edu
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Poor governance and lack of political will power to implement conservation-effective
and restorative measures are major factors affecting soil degradation. The vicious
cycle and the downward spiral “lack of investment in soil management � acceler-
ated soil erosion and depletion of SOC and plant nutrients – human malnutrition and
food insecurity – political unrest and social/civil strife – severe degradation and de-
serti�cation of soil and natural resources” reinforce one another, create positive feed
back because of perpetual soil mining and use of extractive farming practices. Soil
degradation, caused by land misuse and soil mismanagement, is a principal reason for
inadequate human nutrition and poor health (Lal, 2009 c).

The SOC amount and its composition in the root zone are important determinants of
soil quality which affects soil functions and ecosystem services. There is a threshold
level of SOC concentration, 1.0 to 2.0% in the root zone, below which soil processes
and use ef�ciency of inputs are severely impaired. Marginal soils in developing coun-
tries of sub-Saharan Africa, South Asia and other regions, often have SOC concen-
tration of < 0.5%. Thus, marginal soils of low SOC concentration and low effective
rooting depth do not respond to inputs such as improved varieties, fertilisers and irri-
gation. The yield potential of improved varieties can only be realised if grown under
optimal soil conditions. While both traditional breeding and genetic engineering are
needed, even the elite varieties cannot extract water and nutrients from marginal soils
where these do not exist. The low level of SOC in marginal soils is caused by the neg-
ative C budget created by extractive farming practices of removing crop residues for
numerous uses (e.g. animal feed, construction of houses and fences), use of animal
dung as house hold cooking fuel, and lack of or insuf�cient input of fertilisers and soil
amendments. It is not possible to take more out of a soil than what is put in it without
degrading its quality. Only by judiciously replacing what is taken can a soil be kept
fertile, productive and countries by 1 t/ha in the root zone can increase food production
by as much as 50 million t yr-1 (Lal, 2006; 2010b).
Marginal soils can be restored through sustainable intensi�cation. The latter implies
improving productivity andecosystem services (i.e. carbon sequestration) while also
restoring environmental quality. The strategy is to produce more from less while
reducing the environmental impact and negative externalities. The goal is to create
positive ecosystem C (along N, P, S) and water budgets in marginal and degrade soils.
While there is no panacea, there is a menu of options to choose from for site-speci�c
situations. Sustainable intensi�cation implies the use of modern innovations built
upon the traditional knowledge and wisdom. It is not a question of either or. Those
who refuse to use modern science to address urgent global issues must be prepared
to endure more sufferings because todays problems (7 billion people increasing at
the rate of 75 million per annum and projected to be 9.2 billion by 2050) cannot be
solved by yesterday’s technology. Some recommendedmanagement practices(RMPs)
include conservation tillage, mulch farming, cover cropping, integrated nutrient man-
agement and manuring, precision farming, water harvesting and recycling through
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drip sub irrigation, fertigation, de�cit irrigation or partial root drying, aerobic rice, bio
char etc. Sustainable management of soils is the engine of economic development, po-
litical stability and transformation of rural communities in developing countries (Lal,
2004; 2010a).
Marginal soils are a transnational issue. Thus, each country and every land manager
and farmer is cause and victim of this global problem, albeit to a varying degree.
For example, mining SOC by extractive farming has the same effect on global warm-
ing as does fossil fuel combustion. Restoration of marginal soils and adoption of
RMPs on soils of managed ecosystems have a technical potential of sequestering 1.2–
3.1Gt C yr-1 for as long as 50–100 yrs until the C sink capacity is �lled (2010a). In
combination with C sequestration in forest biomass, the draw down capacity of terres-
trial ecosystems is about 50 ppm of atmospheric carbon dioxide by 2100 or 2150.This
is the most natural and cost-effective strategy of adapting to and mitigating climate
changes with numerous ecosystem services. Thus, restoring marginal soils through
sustainable intensi�cation is integral to any solution to achieving the Millenium De-
velopmental Goals, mitigating climate change and improving the environment. If
marginal soils are not restored, crops will fail even if rains do not; hunger and mal-
nutrition will perpetuate even with emphasis on bio technology and genetically en-
gineered crops; civil strife and political instability will plague the developing world
even with sermons on human rights and democratic ideals; and humanity will suffer
even with great scienti�c strides. Political stability and global peace are threatened
because of soil degradation, food insecurity and desperateness. The time to act is now
(Lal, 2008 a).
Adoption of RMPs for restoration of marginal soils in developing countries has lagged
behind because small land holders are resource poor and cannot invest in the inputs
required. Thus, adoption of RMPs must be promoted by incentivizing the farming
communities. The strategy is to reward land managers through payments for ecosys-
tem services (e.g. carbon sequestration, green water credits, bio diversity enhance-
ment). This must be done by a fair, transparent and a just pricing process. Payments
for ecosystem services is a better strategy than the subsidies and handouts. Emer-
gency aids and other knee-jerk approaches have created dependencies, killed initia-
tives, ruined self esteem, increased corruption, and distorted values. By payments for
ecosystem services, farmers must be treated as clients and not as aid recipients.
As agronomic productivity sputters. As food production lags behind the demands,
as hunger and malnutrition adversely affect human health and well being, as soils
marginalise and degrade, as natural waters pollute and contaminate, as climate warms
and biomes shift and cannot adjust, as biodiversity dwindles and environment dete-
riorates, as ecosystem integrity and its functionality are jeopardised, there will be a
growing realisation among policy makers that taking soils for granted has been the
root cause of the downward spiral.
The reasons for stalling of the Green Revolution in South Asia and of agronomic stag-
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nation in sub-Saharan Africa is the widespread problem of marginal soils exacerbated
by the extractive farming practices, poor governance and lack of political will. The
developing countries have the capacity to feed the present and future populations on
sustainable basis with judicious management and restoration of marginal soils.
Given the right incentives through payments for ecosystem services, local win-win
options are awaiting implementation. Now is the time to usher the soil-based and
long-lasting Green Revolution in developing countries while improving the environ-
ment and promoting peace and communal harmony.
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