

           Oklahoma GreenSeeker Sprayer Research Team 

Norman Borlaug, father of the "Green Revolution" and the only agricultural recipient of the Nobel Peace Prize, calls their work "a step in the right direction" toward helping solve world food problems.   

He refers to a research team of the Oklahoma Agricultural Experiment Station (OAES) at Oklahoma State University which has developed a first-of-its-kind computerized sprayer mounted on a tractor that "reads" plant fertilizer needs as it travels the field and sprays immediately only the amount of fertilizer required.    

Every ten square feet of wheat or corn are automatically analyzed and sprayed appropriately on-the-spot, taking the natural variability in fields in stride.  Crops respond with healthier, more even stands.  Pollution runoff plummets.  For many farmers, the technology increases yields and reduces fertilizer costs.  This newly-released, on-the-go technology is one to watch at the grass-root, environmental, political, and world-trade levels. 
The Technology Moved from Lab to Commercial Production 


This talented group of researchers at the Oklahoma Agricultural Experiment Station at Oklahoma State University, Stillwater, saw the possibility nine years ago for a new and better way to fertilize field crops and recently reached a major milestone.           

October 15, 2001, marked that special achievement at Oklahoma State with a long-term licensing and signing agreement ceremony that officially advanced this sprayer technology to commercial production. Also attached to the agreement is a long-term, ongoing relationship between the OAES and the NTech corporation, manufacturer of the sprayer headed by John M. Mayfield, president and CEO, who also is top executive for other companies in and around the Napa Valley of California.      

Oklahoma politicians and university officials came.  So did agricultural VIP's from Oklahoma and around the nation.  Graduate students displayed a long line of exhibits, all about their work with the "GreenSeeker" development.  Other students jammed the corridors. Families came with babies in carriages.  Norman Borlaug, 87, Nobel Peace Prize recipient, delivered the keynote address on "Emerging Technologies and Agricultural Change" to a standing room only crowd.           

The atmosphere was sparked with humility and honor that Dr. Borlaug considered it a "privilege for me to be here to see the new (technology) developed that will further improve the efficiency of fertilizer use and reduce the pollution to the waters that feed back into the rivers and oceans."  

The day was also filled with the news that the new NTech company which will manufacture the sprayer will locate in Oklahoma--at first in Stillwater, beginning in January 2002, and later possibly elsewhere in the state.  In all, the crowd seemed to catch a spirit of hope for the future at a time when many were still shaken and in despair over the trade center bombings.   
 

It Couldn't Be Done 

As excellent as the October 15 ceremonies were, there was no way for others to begin to comprehend the hurdles for the researchers in the preceding years to develop this smart precision sensing machine. Nor would this group of humble researchers want them to.    

Behind the scenes, John Solie, team leader and OSU professor of power and machinery, says that  "We were told many times that our way of thinking was wrong--that this couldn't be done."  Solie, also an attorney, constantly credits the others on this project and admits that the sum of their work together far exceeded what any one person could have done individually.  

He explains that for more than a century, the standard way to fertilize a field in the United States and in developed countries around the world has been to:  take a number of soil samples in a field, work the law of averages, and fertilize at the same rate over an entire field based on those averages.  

"That's a little like treating a whole population for cancer when only a small portion have the disease," explains Bill Raun, team member and professor of soil fertility who has instigated thousands of soil samples for this project in Oklahoma and Mexico.  He brought to the project not only a world view from growing up near and eventually working for Mexico's CIMMYT, a world agricultural center, but he is also the father of the crucial logarithm that provides the fertilization basis for this work.

The Concept Is Almost Opposite Tradition 
Rather than studying a field from the sky--or with standard satellite maps to try to interpret what is going on at the ground level--the group began their research by homing in on specific soil sites and the individual plant.  That focus remained throughout.  In simplistic terms, they began asking the plant and the soil where it was planted -- what fertilizer does this plant need for the conditions it is in today at this moment?  

According to team member Gordon Johnson, Regents Professor and extension soil scientist, this new technology also provides a strategy that "includes an opportunity to allow the soil to provide nitrogen for the growing crop in relationship to the yield potential of the crop. And both of these components change from year to year."  In addition, he feels farmers will be excited about the accountability for the spatial variability in a field--the small areas in most fields that are different from each other.  The machine even provides records about what fertilizer was placed where and when.  

"This new technology essentially looks at every 10 square feet as an individual farm and then examines what the yield potential is, how much nitrogen for that yield potential will come from the soil and how much should be supplied by fertilizer.  It'll do this in variable rates across a field at 10 mph."  The most important, yet often under-looked, component of this work has been teamwork, combining faculty skills in electrical engineering, mechanical engineering, physiology, geostatistics, and agronomy into one.  Without the unselfish teamwork that was initiated in the fall of 1992, there would be no product. 

Parts Talk to Each Other 

Marvin Stone, OSU professor of micro-process and controls, was key to studying sensor mechanisms already available and adding his own genius to make the machine do what plant specialists wanted.  Stone has traveled the globe for years on missions of standardizing farm and other equipment so parts are interchangeable and accessible not only in the U.S. but around the world.       


At OSU, he often explains that his job is to make sure parts of a machine talk to each other.  For the GreenSeeker sprayer, this goes a step further--first the machine optically senses what the plant needs and then the machine parts talk to each other accordingly.     

The new GreenSeeker sprayer, expected to be available commercially in a year, is useable day or night and is adaptable for nearly any size tractor rig in the U.S. for any size farm--as well as the tramline (more circular field patterns) farming practices of European nations.     

The sprayer, which can also spot spray weeds with herbicides, was designed for use first with wheat, the top crop in Oklahoma, and that design also lends itself easily to the other cereal grains, even including rice with some adjustments.  The researchers are currently developing alterations specifically for corn--with nearly each corn plant treated individually.  Also in the works are efforts by the newest member of the research team, Greg Bell, OSU assistant professor of turf grass, studying adaptations for the sprayer use on golf courses and other grassy areas.      

The sprayer's appearance is unassuming--sensor boxes are parked at each spray nozzle at intervals on long arms of the spray rig.  Readers can take a look at these web sites:   http//:greenseeker @okstate.edu. or http://www.dasnr.okstate.edu/nitrogen_use.

According to D.C. Coston, associate director of the Oklahoma Agricultural Experiment Station, "This technology has the potential for helping solve a world food problem issue and it is creating high technology jobs for Oklahoma.  Throughout this project, we've had more than 34 students earn graduate degrees and more than 60 undergraduates have learning experiences from this work."  

The public is only beginning to learn about the sprayer and its implications. Regardless, a growing and positive group strongly believes the world will learn about it.   

