Land Husbandry 

Experience has shown that low farm productivity problems cannot be solved solely through isolated solutions, such as increased use of inorganic fertilisers, improved seed, irrigation and/or mechanisation. What is needed is an integrated approach, which addresses soil fertility problems as an integral part of Sustainable Land Management (SLM). Improvements can be achieved through the positive synergies resulting from the combined adoption of improved crop/plant, soil and rainwater management practices that offer both production and environmental benefits. This is the essence of what is referred to as the Better Land Husbandry (BLH) approach. Land husbandry is a broader concept than soil and water conservation. It addresses the household livelihood system in regard to the management of land resources, inputs and outputs with the aim of improving the productivity and sustainability of the production system.

The concept of husbandry, signifying  understanding, management and improvement, is widely understood when applied to crops and animals. It is equally applicable to land. Thus, land husbandry can be defined as  “the care and management of the land for productive purposes; only through sound land husbandry can the land's productive potential be sustained and enhanced” (Box 1).

The BLH approach is based on the premise that with improved plant
 management (higher yields, good vegetative cover), improved soil management (better organic matter management, IPNM, improved soil structure, good rooting conditions) and improved rainwater management (reduced runoff, increased infiltration, replenishment and maintenance of soil moisture, prevention of waterlogging), it is possible to reduce erosion, improve fertility, increase food security and enhance people’s livelihoods. Moreover, by maintaining vital ecosystem functions, notably the hydrological, nitrogen and carbon cycles, it also generates wider environmental benefits (Box 2). Three principles are fundamental to this approach:

· rural people, whether educated or not, have the knowledge and ability to analyse, plan, implement, monitor and evaluate their own research and development activities;

· rural people respond to market opportunities when they judge that their livelihoods would improve as a consequence; and

· it is possible to minimise and reverse soil degradation through management practices which yield production benefits and are conservation-effective.

By integrating improved soil, water, crop and animal management practices, farmers are likely to obtain synergistic benefits in terms of agricultural production and sustainability. The final result should be greater than would be expected from adding the results of each single improvement separately. For example, enhanced soil biological properties (through good organic matter management) will have a positive impact on the soil chemical status (nutrients, pH), physical properties (better structure and porosity), and moisture availability (improved rainwater infiltration, permeability and retention). Likewise, the adoption of reduced tillage or no-tillage practices that minimise disturbance, will enhance root development through the prevention of subsoil compaction and the maintenance of good soil structure.  Thus, BLH seeks to increase crop yields (food and fodder) through improving the ability of the soil to sustain good plant growth by ensuring that there is no hindrance to root growth and that the roots have optimal  access to nutrients and moisture within the soil. BLH also seeks to maintain and enhance soil fertility through more efficient use of available moisture and nutrients. 

Fertilisers are complementary to other suitable land husbandry practices in maintaining and enhancing  soil productivity (Box 3). To leave farmers reliant solely on purchased inputs as the key to addressing  productivity decline, risks jeopardising the challenge of engaging farmers in the wider range of practices which are essential for restoring and sustaining land productivity. IPNM is a key component of the BLH approach: as production increases, it may be necessary for farmers to supplement the nutrients available from on-farm sources (farmyard manure, compost, crop residues, and biological N fixation) with off-farm collection of organic materials and purchased fertiliser, in order to replace the nutrients and biomass lost in the harvested products. 

	Box 1:  Better Land Husbandry Components
The following are intrinsic components to Better Land Husbandry (BLH):

· Promotion of an integrated and synergistic resource management  approach embracing locally appropriate combinations of the following technical options:

· build-up of soil organic matter and related biological activity to optimum sustainable levels (for improved moisture and nutrient supply and soil structure) through the use of compost, farmyard manure, green manures, surface mulch, enriched fallows, agroforestry, cover crops and/or better crop residue management;

· integrated plant nutrition management with locally appropriate, and cost effective, combinations of organic/inorganic and on/off-farm sources of plant nutrients (e.g. organic manures, crop residues, rhizobial N-fixation, transfer of nutrients released by weathering in the deeper soil layers to the surface via tree roots and leaf litter, rock phosphate, lime and chemical fertiliser);

· better crop management, improved seeds of appropriate varieties, improved crop establishment at the beginning of the rains (to increase protective ground cover, thereby reducing water loss and soil erosion), weed management and integrated pest management;

· better rainwater management to increase infiltration and reduce runoff so as to improve soil moisture conditions within the rooting zone, thereby lessening the risk of moisture stress during dry spells, while reducing erosion;

· improvement of soil rooting depth and permeability  through breaking of a cultivation- induced compacted soil layer (hoe/plough pan) through  conservation tillage practices by means of tractor-drawn subsoilers, ox-drawn chisel ploughs, and hand-hoe planting pits/ double dug beds; and/or interplanting of deep rooted perennial crops/trees & shrubs); and

· reclamation, where appropriate (i.e. if technically feasible and cost effective), of arable  land that has been severely degraded by such processes as gullying, loss of topsoil from sheet erosion, soil compaction, acidification and/or salinisation.

· Adoption of people-centred learning approaches through which farmers are enabled to learn about, and investigate for themselves, the costs and benefits of alternative land husbandry practices.

· Community-based participatory approaches to planning and technology development that build on rural people’s inherent skills and capability to formulate and implement their own development plans, and to develop and disseminate their own improved land husbandry technologies.

· Better land husbandry for business through the promotion of field level interventions that offer farmers tangible economic, social and environmental benefits.




Box 2:  Synergies between Land Husbandry and the Environmental Agendas

Good land husbandry practices contribute simultaneously to enhancing agricultural production and providing national and global environmental benefits. Such benefits include preventing and mitigating land degradation, reducing carbon emissions or enhancing its sequestration (storage), sustaining agricultural biodiversity and maintaining other vital ecosystem functions.  These are the main areas of focus of the following international conventions: 

· UN Convention to Combat Desertification and Drought  (http://www.unccd.int); 

· UN Framework Convention on Climate Change  (http://www.unfccc.int);  

· UN Convention on Biological Diversity  (www.biodiv.org); and

· Chapter 10 of Agenda 21 (Rio Summit) on Integrated Planning and Management of Land Resources.

The development and adoption of appropriate land husbandry practices will contribute to developing sustainable agricultural systems that provide economically viable, environmentally friendly, and socially and culturally acceptable alternatives to current practices which are degrading natural resources and threatening the sustainability of agricultural systems. The main ecological regulatory functions of land ecosystems include: 

· climatic moderation: release of greenhouse gases; carbon sequestration; solar energy and hydrological cycle; 

· organic matter breakdown, humus formation and nutrient recycling;

· nutrient mobilisation, retention and slow release to plants, and breakdown of pollutants; 

· provision of habitats for living organisms: pollinators, beneficial predators and diverse soil fauna, flora and microbes that decompose and recycle nutrients, mix the soil and influence its structure, texture and rooting depth (from earthworms and termites to rhizobial bacteria and mycorrhiza).

The development of sustainable agricultural systems will also improve:

· the conservation of soil and water resources: maintaining land cover and landscapes,  and watershed functions (e.g. capture and recharge of surface, soil and ground water sources, regulation of stream flow and mitigating soil erosion); 

· the resilience of plant, fish and animal populations (e.g. to pests and diseases) and reduced invasion by harmful or less useful species (e.g. weeds such as parasitic Striga; less palatable forage species); and

· the resilience of land and water systems to sudden alterations (e.g. drought, intensive rains and floods). 

There is a strong argument for focusing the attention of stakeholders, from policy makers to resource users, to finding “best practices” that contribute to agricultural production and socio-economic benefits, such as food and livelihood security, and environmental benefits. In this regard, reduced tillage associated with conservation farming, integrated production systems (crop/livestock systems, aquaculture and agroforestry) and complex home gardens are examples of best practices. Besides improving land and/or labour productivity, they provide opportunities for:

· maintaining a good vegetative cover and rooting structure for plant and animal growth; 

· maintaining or enhancing soil fertility, soil moisture availability and soil biological activity; 

· conserving and ensuring the sustainable use of agricultural biodiversity (harvested and non-harvested); and

· sequestering carbon and reducing greenhouse gas emissions.

Not all agricultural systems will provide the full range of benefits. For agricultural research, the aim should be, where possible, to contribute to maximising synergies and generating multiple benefits for diverse actors and stakeholders at farm household, community, national and global levels, while maintaining resources for future generations.      

Box 3: Promotion of Chemical Fertilisers

Fertilisers are needed for intensifying cropping systems, but, concurrently, land and crop husbandry should be improved to get an optimal and sustainable agronomic response, and therefore better financial returns.  

Under continuous cropping, soils have deteriorated in terms of structure, organic matter and nutrient content, rain-water infiltration and moisture storage capacity.  Fertilisers have sometimes been considered as a substitute rather than a complement to other farm management practices; yet experience has shown that the promotion of fertilisers as a single solution to crop intensification has generally yielded disappointing results, as farmers did not adopt the soil and crop husbandry practices required for getting optimal responses.

Even under good management conditions, the use of fertilisers may not be affordable by all farmers, especially resource-poor farmers; and even when affordable, their use may not be financially viable, especially for those farmers growing food crops (particularly maize and sorghum) in remote areas where the fertiliser prices are excessively high due to transport and handling costs, while marketing opportunities are reduced.

In the absence of nutrient recapitalisation, soil productivity is likely to decrease, even under good land husbandry practices, resulting in further poverty and increased food security problems. Therefore, there is a need to explore avenues through which resource-poor farmers could access fertilisers and ensure their optimal use by concurrently adopting the appropriate husbandry practices.

� 	January 2005, extracted and adapted from FAO – United Republic of Tanzania, Soil Fertility Initiative - Concept Paper, Report 00/081 CP-URT, October 2000.


� 	Annual and perennial crops, grasses and other herbaceous pasture species, trees and shrubs.
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