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We have all heard about the information economy and the massive changes going on in the business and
manufacturing world because of the advances in computer speed, reduced costs, software systems, and
networking including the Internet. What kind of impact will the information revolution have on production
agriculture? Like the new businesses that have grown out of changes in the value and necessity of
information, can a new type of business grow out of information management in production agriculture? Is
the software available for such a business where information is an important product in an intensive crop
production system?

A lot has been written about the future trends in production agriculture. From the articles | have followed,
it seems that two main trends are being discussed. First of all, every producer with a GPS unit may join or
work with a data processing service center such as Vantage Point or m Power3. Everyone with precision
farming data will upload their information to these centers for regional trend analysis and more accurate
crop modeling.

On the other hand, grain farmers could contract with one of the giant food processing companiesto produce
crops with very specific traits. Sugar content, protein levels, and other specific crop traits will be
contracted for with processing companies supplying the genes in the seed, collecting the production at
harvest, and processing it for placement in retail stores.

| believe there is room for a different type of organization between the producer and the food processor.
Let’s call it a Crop Production Network, or CPN. A CPN has the following traits:

-A company that is a combination of data processing centers and direct contract farming

-Makes and keeps crop production specific crop traits contracts (protein, sugar content, etc.)

-Able to surf a complex production and market environment

-Attempts to bring order out of a chaotic production environment to meet crop production contracts
-Requires flexible, integrated crop modeling, GIS, and precision farming crop management systems
-Supplies “impeccahility” - makes and keeps commitments to contracted operators and food processors

A CPN doesn’'t own much in the way of physical assets. It contracts for many of the things it needs, such
as inputs, transportation, storage, etc. The main assets it owns are intangible. A CPN only owns
computers, software, Internet information system, crop production contracts, refined crop models, and a
reputation for “impeccability”. It is production agriculture’s version of the virtual corporation, where a
company contracts with many “free agents’ (producers) to aggregate, direct, and coordinate the production
of these agents to match the needs (specifications) of a client (food processor).

It can be avery small collection of individuals. A large CPN can be made up of three individuals, each
with a different job title. In fact, these jobs may be all rolled up into one person as long as these three job
functions are maintained:

Agronomy

-Integrates remote sensing, soil test, DOQQs, DEMSs, yield, soil types, “as applied” maps, and weather
-Crop modeling — using models with site-specific variables from production agents

-Management Grid ID # - from field grid to final processor / client or store shelf tracking

-Build VRT maps and integrate “as applied” maps to refine the crop model
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Information Management

-Internet site as contract/crop produce marketing tool and pushes VRT maps out to production agents
-Works with production agents VRT and software connection issues (Internet and controller PC)
-Hardware integration — between controller PC and VRT hardware

-Management Grid ID # - from field grid to final processor / client or store shelf tracking

Business Management

-Production and crop characteristics contracts

-Supplies “impeccability” — sees that CPN makes and keeps commitments
-Contracts inputs, transportation, storage, and production

The key assets of this company are a refined crop modeling and data flow process to do the nearly
impossible and complex task of bringing order out of a chaotic production environment to meet a crop
production contract’s specifications. Thisis the “value added” business of the CPN, or company’s mission
statement. It is very dependant on a good management information system (M1S). It can be argued that the
MIS of the CPN is the only company asset. It alows the CPN to supply “impeccability”. Without a good
MIS in place, the CPN cannot complete it's mission of making and keeping commitments. If it fails to
supply this impeccability, it fails to build a reputation that is vital to winning contracts with its clients.

| was happy to find that most of the software for building such a network is already in place and is really
not very expensive at all. The real value is added to the production system by integrating the three job
functions described above into an MIS that improves itself (learns) over time. Let's take a look at the
software components by job function:

The CPN’s agronomist has the difficult job of integrating the site-specific information into a useful crop
production model. Integrating the freely available published information such as the DOQQ images,
DEMs, soil maps, and weather will help develop a base set of data for the CPN. Over time, additional,
more expensive to collect layers containing site specific information such as past yields, satellite and other
remotely sensed images, soil tests, herbicide, fertilizer and other “as applied” histories can be factored into
site specific prescriptions to produce crops with the traits demanded by their clients. This integration of
spatial layers requires avery powerful and integrated software package.

TNTmips, the geospatial software from Microlmages, Inc. of Lincoln, Nebraska can integrate and model
this information to generate variable rate application maps. TNTmipsisonly atool. Developing the crop
growth model to spatially manage the growing crop demands strong integration of university research,
published crop management studies, and experience gained by the CPN on aregional basis through years of
experience. This crop model has the goal of producing a crop that matches contracted quality traits.

The information officer has a different task. His responsibility is to keep the hardware and software
running smoothly to facilitate the flow of information within the MIS. Prescription maps generated by the
agronomist must move quickly to the production agents in a usable form. TNTserver, from Microlmages,
Inc., can provide an easy to use spatial file cabinet on the CPN'’s internet site for the agent to browse,
starting at a state, county, or trade area overview and drilling down to the individual field level. Once
there, the agent selects the fields they need prescription maps for and downloads them directly to his PC.
This PC is carried to the field and directly attaches to his model of variable rate controller.

Another responsibility for the information specialist is to be certain the production agents can integrate the
prescriptions with their PC and their model of variable rate controller. To standardize this tool, the CPN
supplies a Windows CE device with a software package from CTN Data Service, Inc. of Hamilton, Indiana.
They create the Farm Works line of software, including the software package called Farm Site Mate VRT.
This software can read the prescription maps generated by the agronomist using TNTmips and translate and
communicate these prescription rates to the variable rate controller model used by the production agent. It
can also create “as applied” mapsin aformat that can be fed back to the CPN’ s agronomist to improve the
crop production and trait model for each individual management zone.



The business manager handles the contracts with the input suppliers, production agents, and the client or
food processor. He stays in close communication with the agronomist to make the reputation of the CPN
the best it can be. His job is to insure impeccability. His tools for this include the TNTserver with the
crop’s “pedigree” (as applied maps and modeled trait outcome) that can be communicated to processors
who have production contracts with the CPN. This pedigree, available to anyone on the Internet with the
correct password though TNTserver and afree JAVA based client, can be a powerful marketing tool for the
business manager when trying to market any uncommitted production.

A large part of the success of a CPN is in finding the right production free agents. Some of the
requirements of a production agent would be a good history of production and some precision farming
tools. A list of these tools includes differentially corrected GPS equipment, some model of well-calibrated
variable rate controller on all of his equipment, and ayield (quality) monitoring system. A willingness to
adapt to the plans and application maps provided by the CPN and the ability to provide feedback to the
agronomists in the system is extremely important.

It may seem that the agent is losing some control and decision making authority about his operation,
delegating it to the CPN. This may be the case, but if a producer in the future wants to stay in the crop
production business, joining a CPN may be a good alternative to expanding to a size where he can contract
directly with the food processors himself. This agent can also benefit from the sharing of the aggregated
crop quality, agronomy, and production information within the CPN. Developing a reputation for
accurately implementing production plans which meet the crop trait targets established within the CPN, as
well as a history of site specific production, can make the agent truly independent, able to shop their
services around to other CPNs. In fact, these agents may be shareholders in the CPN company, forming a
production agent owned information cooperétive.

These tools are available today, but lets look at how a CPN may work in the near future. Much of the
information management can be increasingly automated from the data collection feeding into the crop-
modeling package on out to the application through an intelligent center pivot that makes small adjustments
to the crops environment to attempt to produce the desired traitsin that crop.

This improved system breaks down into three areas that modern software also matches:

Data Servers - Collects and makes available the latest spatial input layers. These layers include the latest
weather, remotely sensed images, insect scouting reports, as applied maps, in field sensors, soil test, and
yield surfaces. New layers of information are made available on these servers as quickly as possible to
keep the crop model up-to-date.

Application Server - Receives and analyzes new spatial layers from the data servers. It then models that
datato generate application prescription maps for meeting the crop trait goals. The multipleinput variables
from the data servers are solved to “goal seek” a projected outcome. This is the heart of the CPN’s MIS,
the ability to surf a complex production environment to meet the demands of the market.

Client — Can be a JAVA client running on the computer you attach to the planter. It can aso be a very
small network appliance computer, connected to the CPN through a virtual private network running over
the Internet. This appliance may be a center pivot irrigation system that accepts the application maps
supplied by the application or business server and converts it into commands for chemigation, fertilizer,
and water application.

It seems that the tools are in place for a complete information management system that can be scaled up to
a large networked crop production system. These tools will only improve as they begin to more closely
resemble and duplicate the information systems in use by other manufacturing and retail business such as
the automotive and Wal-Mart systems aready in place. Perhaps they will be an extension of the
information networks already in place in the grocery stores, complete trait mapping from the seed bag to
the half-acre field grid to the store shelf and on to the checkout scanner.



A CPN may form as an extension of a group of free agent crop producers, from large food production
companies, existing Coops, and custom operators or implement dealerships. It could also be a totally
independent company, trading only in the information of crop management and trait tracking from seed to
the food processor. A CPN formed as a totally virtual, knowledge based business is truly a new form of
information age production agriculture.

Links to related articles for more details on each topic discussed in this paper:

Production Agriculture Trends
Only 30,000 farmers needed? http://www.homefarm.com/archives/1999/fin/990702.htm

Business Organization
Free Agent Economy  http://www.fastcompany.com/online/12/freeagent.html
Bordering on Chaos http://www.wired.com/wired/archive/5.07/cemex.html

Currently available software systems for a CPN

Microlmages, Inc. http://www.microimages.com/

TNTserver  http://www.microimages.com/atlasserver/

Crop Modeling — Management Zones http://www.microimages.com/papers/
Farm Site Mate VRT http://www.farmworks.com/sitemate.html

Future software tools for a CPN

Networked Appliances http://www.javaworld.com/jw-08-1999/jw-08-jiniology.html 2072799txt
Read Soils on the Go http://www.homefarm.com/archives/1996/fin/961002.htm

More with Wireless http://www.homefarm.com/fin/articles/9910/991006.htm




