
XA0202795

• (Peri)urban agriculture

The complexity of measuring the nutrient balance for these 'landscapes' will be highlighted.

Measurement problems seem to be scientific issues, but they do come back at the policy level. In
The Netherlands, a mineral book keeping system is in place (MINAS), which works with farmgate
balances. However, a surface balance approach would give other figures and would encompass
different incentives for the land user. More accurate compartment approaches are liked by the
researcher but generally regarded as too cumbersome to build policies on.

It is very difficult to scale up point research to higher spatial and temporal scales. Examples are
given of agricultural landscapes in Madagascar and Nigeria that may help in deciding where to
focus research efforts.

It is crucial that scientific development on INM is closely related to policy and landuse, as all these
fields are changing simultaneously. Policies are increasingly developed at decentral levels,
opening up avenues for INM approaches that were not applied before. Also, landusers become
more vocal, and want to be involved in research for development (e.g., participatory technology
development). INM therefore should be a joint effort between researchers, policy makers and land
users. Research has a key role to play in development of sound methodologies for measurement,
modelling and monitoring.

IDENTIFICATION OF RESEARCH NEEDS FOR QUANTIFICATION OF NUTRIENT DYNAMICS
IN INTEGRATED CROP/LIVESTOCK SYSTEMS IN SOUTH EAST ASIA AND LATIN AMERICA
EITH A FOCUS ON CONSERVATION AND SUSTAINABILITY ISSUES
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Between 1979/81 and 1999 livestock numbers increased throughout S.E. Asia and Tropical
America despite the increasing human population density in these regions

Indonesia, Myanmar and Thailand dominate the large ruminant population in S.E. Asia. . The
large ruminant population in these countries is dwarfed by that in China. In tropical America Brazil,
Colombia and Venezuela have the largest large ruminant populations . In S.E. Asia, between
1979/81 and 1999, cattle numbers increased by 9 1 % but buffalo numbers decreased by 3%. The
cattle population in Tropical America has increased by 19%.

The largest small ruminant population in S. E. Asia occurs in Indonesia and, in Tropical America,
in Brazil and Mexico. There has been a very significant (90%) increase in small ruminants in S.E.
Asia.

The major needs of the largely cut and carry systems used in much of S E Asia and Africa is to
provide a year-round supply of high quality forages to supplement low quality crop residues and
forages cut from roadsides and wastelands. Because of the reluctance of farmers to fertilise
forages in these systems it is an imperative that the flow of nutrients from the soil to the plant and
then to the animal be as efficient as possible. In the past legumes, particularly tree and shrub
legumes, have been the preferred supplementary forage supply but as systems become more
intensive increased attention needs to be paid to N fertilised grasses and direct supplementation
of animals with N, P, and other nutrients.

The research to be undertaken needs to trace the flow and balance of nutrients (particularly
N,P,K,S,Zn and C) through the plant production cycle, particularly the recycling of nutrients when
associated with carbon in crop residues and specialist supplementary fodder crops. Studies are
also needed on the efficiency of animal feeding and nutrient utilisation, especially in the re-
utilisation of manure, urine and bedding material in subsequent crop production.
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Additional research is required at providing minimal nutrients to specialist forage crops and to
directly supplementing animals to enhance their performance and to provide manure and urine of
better quality for application to following food crops.

In systems where biogas is generated studies are needed on the losses and transformations of
nutrients that take place in the biogas generator and the fate of nutrients when the various liquid
and solid residues from the generator are re-used in agriculture.

In order to study the primary and interaction effects of nutrients in the plant/animal/soil system, it
will be necessary to produce multi-labelled plant material.

Because of the widespread occurrence of P deficiency it is recommended that labelled legume
forages be produced with a range of P application rates (from farmer practice to high rates). Plant
production data should be collected to assess the direct benefits of P fertilisation on biomass
production and quality. The forage should be fed to penned sheep or goats (or other appropriate
livestock) at a range of supplementary levels to assess animal production gains. Partitioning of
15N and S in the animals can be estimated. Manure, urine, and bedding samples need to be
analysed to determine inorganic and organic nutrient concentrations. These "waste" products
need to be managed using both local farmer practice and best practice prior to their application to
the food crop. These materials should then be applied to soil and the contribution of N, S, and C
to crop production and soil organic matter and fertility determined

It is recognised that the research outlined above is complex and expensive but I feel that
continuing research on single nutrients, and studying only part of the system will add little to our
understanding of the nutrient cycles in plant/animal/soil systems.

THE ROLE OF ISOTOPES IN STUDYING NUTRIENT AND ORGANIC MATTER DYNAMICS IN
LIVESTOCK/CROPPING SYSTEMS, WITH EMPHASIS ON CARBON AND NITROGEN
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Integration of livestock and cropping systems can increase the efficiency of use and recycling of
nutrients and other resources. In developing countries, a key goal in mixed animal/cropping
systems is maximising production of animals and crops, possibly including grain for human
consumption, while minimising the need for inputs of resources such as fertilisers, irrigation water
and energy. Low organic N levels in soil in some developing countries, such as in Africa, mean
that achievement and maintenance of high yielding crops requires appropriate inputs of organic
and/or fertiliser N sources. Improvement in organic matter and N levels in cropping soils are
generally achieved via crop rotations or inter-cropping with grain legumes or green manures, or by
importing external sources of organic material. Recycling of crop residues is also important for
retaining organic matter and nutrients in cropped soils.

Increases in the efficiency of these farming systems require a detailed knowledge of the limiting
factors or resources for maximising productivity. Isotopes can play a valuable role in identifying,
understanding and testing new methodologies associated with soil, water and nutrient resources.
Isotopes (particularly 15N) have been widely used in field studies for determining fertiliser use
efficiency, N2 fixation, and more recently for studying the fate of nutrients from organic materials
and crop residues. The major benefit in using isotopes in studies of nutrient use efficiency is that it
enables the fate of the nutrient to be traced throughout the soil/plant system even where there are
large reserves of the nutrient in soil pools. Most research with isotopes has been restricted to
above-ground plant components but some recent studies have targeted plant roots. Foliar 15N
labelling has been used to better quantify root N yields and to determine the uptake of 15N-labelled
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