Buddhi Marambe « Jeevika Weerahewa -
Warshi S. Dandeniya
Editors

Agricultural Research for
Sustainable Food Systems
in Sri Lanka

Volume 1: A Historical Perspective

@ Springer



Contents

10

Food Systems in Sri Lanka: Components, Evolution,

Challenges and Opportunities . . .. ............................. 1
Jeevika Weerahewa, Warshi S. Dandeniya,

and Buddhi Marambe

Nutrition Transition in Sri Lanka: A Meta-Analysis

of the Nutrition Profile . . ..................................... 13
Jeevika Weerahewa, Pradeepa Korale-Gedara,

and Chatura Sewwandi Wijetunga

Cascaded Tank-Village System: Present Status and Prospects . .. ... 63
P. B. Dharmasena

Soil Survey, Classification and Mapping in Sri Lanka:
Past, Presentand Future . ... ......... ... ... ... . ... ......... 77
Udaya W. A. Vitharana and Ranjith B. Mapa

Milestones in the History of Rice Improvement in Sri Lanka .. ... .. 101
M. P. Dhanapala

Vegetable Breeding in Sri Lanka in Retrospect. . ................. 117
H. Hemal Fonseka

Genetic Improvement for Sustainability of Coconut
Production: The Sri Lankan Experience ........................ 149
S. A. C. N. Perera

Breaking the Mold: Pave the Way for Future Cereals. . . ........... 171
Dimanthi Jayatilake and Venura Herath

Recent Developments in Vegetable Production Technologies
inSriLanka....... ... . . . . . .. ... 189
W. A. P. Weerakkody and S. M. M. R. Mawalagedera

Input Intensification in Food Crops Production

and Food Security . .. ... ... ... .. . .. ... 215
Buddhi Marambe, S. S. B. D. G. Jayawardena,

W. M. W. Weerakoon, and Hemantha Wijewardena



2 J. Weerahewa et al.

1.1  Food System: The Concept
1.1.1 Whatls a Food System?

A food system goes beyond a farming system, the predecessor of the concept. A
farming system is predominantly an agricultural production system which generally
consists of crop, livestock, aquaculture, agroforestry and fruit crops to which farm
family allocates its scarce resources to reach a family goal. A food system com-
prises farming systems, their input supply systems and waste management systems
as well as the trade system and health system. The Food and Agriculture Organization
(FAO) of the United Nations defines a food system as “the entire range of actors and
their interlinked value-adding activities involved in the production, aggregation,
processing, distribution, consumption and disposal of food products that originate
from agriculture, forestry or fisheries, and parts of the broader economic, societal
and natural environments in which they are embedded”. Figure 1.1 illustrates the
key subcomponents of a typical food system. The characteristic feature in a food
system, as in any other system, is the interconnectedness among its subsystems.
Due to this characteristic, a change that originates from one subsystem will impact
on all other subsystems.

1.1.2 Why Sustainable Food Systems?

A sustainable food system is a food system that produces and accesses food in a
sustainable manner and provides food and nutritional needs of the present as well as
future generations. By definition, sustainable food systems generate economic
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Fig. 1.1 Key components of a sustainable food system (Source: Authors’ compilation)
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returns to all the actors involved, provide benefits to the society and do less or no
harm to the natural environment. Sustainable food systems are needed to achieve
most of the targets of the United Nations’ Sustainable Development Goals (SDGs).
Reshaping of unsustainable or not-so-sustainable food systems into sustainable
food systems is one of the major challenges faced by the globe in the present era.
The challenges are multiple and multifaceted. For some countries, the critical chal-
lenge is to make the food system more productive, whereas for others, it is to make
them more inclusive of poor and marginalized populations (see Chap. 2 for issues in
Sri Lanka). Many countries are in the process of transforming their food systems to
be more environmentally sustainable and resilient and able to deliver healthy and
nutritious diets to all. All these require combinations of interconnected actions at the
local, national, regional and global levels.

1.1.3 Why Food System Approach Is Needed to Achieve
Development Targets?

A system approach is required to address problems in a system as the given solution
would have implications on all the components in the system. Food systems are not
exceptions to this rule. Better solutions for many food and agricultural issues, i.e.
food and nutrition insecurity, climate change, natural disasters, etc., can be provided
when the interrelationships among various elements of the food system are given
the due consideration. This enables to examine all social, environmental and eco-
nomic impacts of a given solution. This also facilitates multi-stakeholder collabora-
tion and policy coordination at different levels which is the order of the present era.

1.2  Measuring Performance and Drivers of Food Systems

Performance of a food system is generally measured using agricultural productivity,
quality and safety of the produce, nutrition and health, farm income and employ-
ment, women empowerment, degree of agro-industrialization, food and nutrition
security of the nation it serves and the degree of depletion of natural resources,
particularly land and water. There is an increased concern over certain other aspects
of the food system, and measures are being developed to assess the nature of food
items produced (whether they are highly processed, high-calorie and low nutritional
valued; see Chap. 2), provision of market access to small-scale producers and agri-
enterprises, food loss and waste, incidences of food safety (see Chaps. 7-9), animal
and human health issues (see Chap. 11), and energy-intensity and ecological foot-
print associated with the lengthening and industrialization of food supply chains.

Identification of drivers of food system is of paramount importance as it paves
the way to correct the weaknesses in the food systems and make them sustainable.
Rapid population growth, urbanization, growing wealth, changing consumption
patterns, globalization and climate change are the key natural drivers of food sys-
tems. The man-made drivers include technologies, policies and institutions.
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1.3  Evolution of Food Systems of Sri Lanka
1.3.1 The Key Components of the Food System

Foods systems in Sri Lanka are diverse and can be broadly classified as traditional
food systems, mixed food systems and modern food systems. Chena cultivations
and home-garden systems are examples for traditional food systems (see Chap. 3),
which are characterized by subsistent production and/or exchanges of primary
produce in informal markets with short and local supply chains. Mixed food sys-
tems are characterized by semi-subsistence or commercial production and food
manufacturing where the processed foods are packaged, labelled and sold in both
formal and informal markets with frequent branding and advertising. Modern food
systems comprise more diverse food production options all year long, with signifi-
cant processing and packaging to extend food’s shelf life, food safety being moni-
tored and enforced, and storage and transport infrastructures such as cold chains are
generally prevalent and reliable. The systems involving food production by large
farmers, cultivations in protected agriculture (see Chap. 9), food processing in
factory industries, retailing in supermarket chains, connections with global value
chains, etc. can be treated as modern food systems of Sri Lanka.

1.3.2 Agricultural Production System in the Economy of Sri
Lanka

Sri Lanka had been a self-sufficient economy comprising a peasant agricultural
sector with little international trade, till the country fell totally under British colo-
nial rule in 1815 (see Chap. 7). The interest of the British rulers was to establish an
export agricultural sector consisting of large plantations. For this purpose, an overt
land grabbing campaign sanctioned by the government through the Crown Land
Ordinance of 1840 was launched. This restricted traditional land use and ownership
patterns making a large proportion of hitherto used and unused land available for
European investors (IPS 2004). Foreign capital was invested on establishing large
plantations in such acquired lands resulting in a steep rise in the acreage under the
“Export Agricultural Sector”, while the neglected “Peasant Agricultural Sector”
stagnated producing mainly for household consumption with a little surplus of food
crops aimed at local markets (Samaratunga 2012). In fact, the role of the domestic
food production was further marginalized by the depressed prices in these markets
emerged following the widespread promotion of cheap imported foods. Following
these changes, the country’s gross domestic product (GDP) grew fast with the export
earnings of the plantation agriculture, while the contribution of the peasant food
crops sector gradually shrank.

The first change in this pattern appeared as a result of “nationalistic thinking”
emerged within the local political movement. In order to promote domestic food
production and to distribute land among the landless in the wet zone of the country,
the Land Development Ordinance of 1933 was enacted under which large irrigation
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projects were undertaken in the dry zone. Further, the developed lands were alienated
to the landless from other areas, chiefly for production of rice, the country’s main
staple food. This started a marginal upward trend in the domestic food production
sector. This trend was further reinforced by the scarcity and high prices of imported
food, mainly rice, during the World War II from the early 1930s to the mid-1940s. It
was in this backdrop that Sri Lanka gained her political independence in 1948 which
had serious implications on food production and consumption in the country.

From this point onwards, the drive for domestic food production was given
prominence with self-sufficiency in rice as the prime objective. With continued
land development and support prices for rice, the domestic food production sector
growth picked up some momentum, and this was further strengthened after 1960
by the increasing prices of imported food items. The start of the present epoch of
growing domestic food production was therefore marked around this period.
However, in spite of the absolute growth of agriculture (comprising both food and
plantation crops), its share in the total GDP has been steadily declining since 1950
onwards. The economic policy paradigm adopted by the Sri Lankan government
during these years was clearly of import substitution orientation, and restrictions
on imports and sporadic price supports imposed on domestic food crops supported
further the growth of domestic food production sector. Nevertheless, this change
did not help the country in alleviating her food importation burden. Figure 1.2
depicts that the food imports bill has been, on a long run trend, rising in both abso-
lute terms and as a percentage of the total exports. However, the food imports as a
percentage of total imports have remained constant, due to the faster increasing
non-food imports. All these point to the unabated import dependency problem in
the food sector of Sri Lanka.
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Fig. 1.2 Values of food imports in absolute and proportional terms (Source: Central Bank Annual
Report (various years) (n.d.))
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Fig. 1.3 Trends in GDP and agricultural GDP (Source: World Bank (various years) (n.d.))

The strategy of import substitution came to an end following the radical political
change of 1977 (see Fig. 1.3 for changes in GDP and agriculture GDP during 1977-
2018). The new regime immediately liberalized trade and adopted an export promo-
tion development strategy in the years that followed. This changed the relative price
structure facing domestic agriculture, bringing about drastic changes in food pro-
duction and consumption. In fact, it is the paradigm following this change that initi-
ated and still governs the trends in the food production and consumption sector of
Sri Lanka.

1.4  Performance of Food Systems in Sri Lanka
1.4.1 Agricultural Production System

Rice is a success story in Sri Lanka. According to the Department of Census and
Statistics of Sri Lanka (2019), paddy yields have increased steadily from 1588 to
4446 kg/ha during 1952-2015, and this was associated with an increase in the total
production of paddy from 604 to 4819 million kg during the same period (see
Chaps. 5 and 7).

Lower land productivity of many crops and livestock, except for paddy, com-
pared to those of neighbouring countries has been highlighted by many experts. The
growth in agricultural output has been found to be driven by input growth more than
productivity growth. Though the total factor productivity has grown over 1961-
2013 period in Sri Lanka, its performance compared to those of other developing
countries is found to be not satisfactory. It has been argued that agricultural value
chains in Sri Lanka are characterized by a large number of scatted small-scale pro-
ducers, concentrated food processing sector, inadequate linkages with the global


















