
Why long-term research?

1.  Arguments for and against long-term research
There are a large number of long-term research projects at locations all around the world, or which have operated.  The most famous and oldest is at Rothamsted in England, which began in 1843 with an experiment on the continuous production of wheat and later added other trials, many of which continue to this day.  Scientists at Duke University and elsewhere have assembled a web site that lists 160 long-term soil science research projects (http://ltse.env.duke.edu/), but that list is still incomplete.  A second site featuring LTR is (http://www.iarc.bbsrc.ac.uk./aen/somnet/index.htm). Recently, Debreczeni and Körschens (2003) have identified over 600 LTR projects worldwide.  Even this list is incomplete, but it attests to the repeated, wide-spread determination that LTR is an essential part of agricultural research and development.  The creators of the Duke site argue that LTR provides invaluable information on global change in soil chemical, physical and biological properties in interaction with climate over the scale of decades.  Powlson and Johnston (1994) contend that LTR provides the only direct method by which the chemical, physical, and biological sustainability of an agricultural system can be measured, and the rates of change in soil properties associated with changing agricultural practices quantified. 

In 1998, scientists in Australia reviewed that country’s extensive set of long-term research projects.  Part of the review included an assessment of the value of long-term research itself.  They recognized that disagreement exists about the value of LTR and that ...“the argument for or against LTR cannot be settled” (Martin et al., 1998).  They  summarized justifications for long term research and some objections (Table 1).  Based on their review of large number of LTRs in Australia, they favored continuing the well run experiments and curtailing those with less value.  
The well-run experiments were characterized by:

1.  Sound experimental design and careful, consistent management_leading to the ability to deliver unambiguous results,

2.  A focus on cropping systems rather than individual management practices, 

3.  Adequate sample archiving and record keeping to allow for re-analysis of data over time and for testing new hypotheses not foreseen at the time the experiment was established,

4.  The capacity to analyze both short and long-term research questions, and

5.  Integration with simulation modeling.  

Fortunately, all of these characteristics apply to the LTRAS experiment at UC Davis.
Table 1.  Arguments for and against LTR
	Reasons for LTR
	Reasons against LTR

	LTR allows for quantitative assessment of sustainability and correlated environmental monitoring.
	Research plots generally are not useful for assessing the landscape-scale effects of cropping practices.

	Some fundamental soil and cropping system processes are slow to change and require LTR for assessment.
	LTR may have difficulty keeping pace with changes in commercial agriculture.  Experiments may not be able to evolve, or provide some crop-rotation flexibility.

	Results from short-term experiments can be misleading or wrong.
	LTR may reveal its information too slowly.

	LTR allows for retrospective analysis, provides a basis for simulation model development, and is an excellent resource for short-term, directed research.
	LTR projects are difficult to run well and are expensive.


Source: Martin et al., 1998.
2.  Sustainability and long-term research
Arguably, ensuring the sustainablity of agriculture is the most important function of publicly funded (land-grant) agricultural colleges. But the concept of sustainability is difficult to define in a comprehensive, stable manner.  If economic and social concerns are included, widely differing perspectives on the meaning of agricultural sustainablity can be expected.  Some of these perspectives may be incongruent because of differing assumptions about what is best, and differing sets of boundary conditions. 
But all participants in the discussion of the meaning of sustainability require information about the effects of farm management practices on soil fertility, soil quality, and the capacity of soils to continue to produce crops at economic yield levels indefinitely.  Well quantified estimates of the environmental effects of differing farming practices also are important to the assessment of sustainability.  So too are robust estimates of the direction and rate of change of important soil and related properties.  All this information is best derived and in many instances may only be derived from LTR.  The integration of LTR with simulation modeling allows for exploration of alternative agricultural scenarios and reasonable predictions about the effects of alternative choices about farming technology.  

3.  Ethical justification
Ensuring the sustainablity of agriculture may be the most important function of the publicly funded land-grant colleges. If LTR is necessary to understand and quantify the biophysical characteristics of sustainability (Powlson and Johnston, 1994), and the publicly funded agricultural universities have a particular responsibility to study the sustainability of agriculture, then they also have the prudential responsibility to include and maintain LTR as part of the portfolio of research and demonstration projects they carry out in the public interest.  Zimdahl (2005) goes further and suggests that concern for the sustainability of agriculture should be a universal moral imperative guiding the research of agricultural scientists. This imperative applies as well to the research and teaching institutions that employ them.
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