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Last week a farmer called me and wants to fertilize this year’s wheat according satellite images that we have from last year’s sugarbeets. It surprised me that this grower would be asking for this type of application. We looked at using the imagery to give nitrogen credits for the greenest sugarbeet leaves and it should pay for him to do this. Even in this poor economic climate growers continue to show a desire and are thinking of ways that Precision Ag can work on their farm. In our area there are 10% of the growers that are “biting at the bit” and want to do some type of Precision Ag no matter what, 40% say they will do it when they are convinced that it can pay (like this grower that I mentioned), and 50% of the growers hope that they are retired before it becomes necessary. Precision agriculture is different than conventional agriculture, because it attempts to put the appropriate inputs only on areas that need it, rather than  treating whole fields according to the field average. This can give Agronomic, Economic and Environmental advantages over conventional agriculture. Another benefit is that it can quantify the “gut” knowledge that often is not passed on from generation to generation. 

CENTROL of Twin Valley’s trade territory centers on the Red River Valley of the North, on the border between MN and ND. This valley is the bed of an ancient glacial lake called Lake Agassiz. It is very flat (1 foot of drop per mile) and is about 250 miles long and 50 miles wide. The Red River drains north, into Hudson Bay, and often causes spring flooding as the ice upstream (to the south) melts while there is still ice downstream (to the north). The sediments from the glacial lake and ancient flooding have given a very high natural fertility, and very uniform soil types. 

CENTROL of Twin Valley is a crop consulting company that works with more than 500  farms year-round, helping them make better decisions. Our services are not tied to sales and involve all aspects of crop production, including crop monitoring and field specific recommendations, soil sampling and plant food recommendations, crop planning, and precision ag technology. In 1998, we consulted on 675,000 acres and soil sampled over 1.3 million acres. Our major crops are wheat, soybeans, sugarbeets, corn, dry edible beans, barley and sunflowers. We are presently experiencing a major shift in acres from wheat and barley to soybeans. In the Red River Valley, the main type of Precision Ag is grid soil sampling on sugarbeets. We also do zone sampling, topography aided sampling, satellite-imagery aided management and yield map management, but most of it focuses on nitrogen management in sugarbeets. This is because the process is straight forward and the payback is quick. We are also concentrating on other types of Precision Ag, with a longer term payback and yield monitors will be a large part of that. 
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At first we thought that our soils are too uniform for grid sampling to pay. But, we’ve found that even in our “uniform” fields the variability of soil nutrients is very high. Nitrate variability of more than 100 pounds in the same field is common. 

What kind of profit can we expect by variable rate nitrogen applications in sugarbeets? Four years of university research show that grid sampling and variable rate spreading of the nitrogen fertilizer give an average net increase of $64 per acre. 
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Difference between grid and conventional


It is this kind of profit potential that is driving our precision ag. This $64 increase in net profit is caused by the effect that nitrogen has on yield and sugar. High soil nitrogen will often increase tons harvested, but will decrease both % sugar in the beet and the recoverable sugar per acre. With the high quality payments at our sugarbeet co-operatives there is a strong incentive to apply enough nitrogen to optimize yield, but the goal is to have nitrogen deficient beets in late August and September. A yellow field in September is an indication of a high sugar field, which is usually more profitable than a green colored, high tonnage field. 

Our grid sampled fields increased dramatically in 1995 and we are now at a plateau where we are taking a deep breath and analyzing where Precision Ag works and where it doesn’t. We are doing a better job of selecting the fields through previous crop, history, experience and conventionally pre-testing the fields before gridding. 

Where are we now? 

While Precision Ag is revolutionary, it is also the natural evolution in the use of technology to farm better and it will increase. We went from applying manure to fields in the 50’s, to applying the same plant food across the whole farm in the 60’s, to applying specific blends of plant food to different fields in the 70’s, and we are now applying plant food to specific parts of fields in the 90’s. 
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One of the confusing issues with Precision Ag is the way that it has advanced. Most technology advancements, regardless of industry, go through a sequence of steps.

1. Someone has an idea

2. Research is done on that idea

3. Knowledge is obtained from the research

4. Technology is the result of knowledge

5. The technology and knowledge are implemented                    
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Precision Ag can be very frustrating because it bypassed the Research and

Knowledge parts of the equation. 

1. The idea of Precision Ag and Variable Rate Technology (VRT)

2. Technology to do VRT was available

3. Precision Ag was implemented

4. Now we are in the process of doing the research and gaining the knowledge that will further drive Precision Ag.

With this "flip-flop" of the idea-to-implementation flow, we now need to do the research and knowledge and learn where Precision Ag works.

In our area the poor ag economy is holding Precision Ag back even though it is often profitable, due to cost cutting and expense minimizing. Even with the average profit of $64, a small % of our sugarbeet acres are variable rate spread. 

In 1999, we will do other types of Precision Ag, including topography sampling, pre-sampling, aerial photography, satellite imagery, beet top credits for the following crop, yield maps and management zone sampling. There are many types of Precision Ag tools that need to be looked at, but there is not a single "right way" that will work on all fields.

Where is it headed?

I am a poor futurist. Our 5 year plans have not been very accurate. Some years Precision Ag grew faster than we planned and now it is growing more slowly. But, it will continue to increase and be used in ways that we haven’t even thought of yet. There is a quote attributed to President Eisenhower: “Plans are useless, it’s the planning that is important.” This quote is especially appropriate for CENTROL and me. Even though our plans may change depending on the current situation, having gone through the planning process allows quick, knowledgeable, flexible decisions when conditions change. 

The Paradox of Precision Ag

1. Precision Ag is revolutionary, yet evolutionary.


-There will be many small increases and large innovations.

2. More on-the-farm research, and more small plot research.

-There will be field scale research with yield monitors, but there will also be more emphasis on testing of multi-disciplinary interactions in small plots.

3. Cost of Precision Ag will decrease, and benefits will increase.

-GIS will help define management zones that can be treated similarly.

-We will find new types of data that will be more valuable.

4. Growers will do Precision Ag themselves, and they will hire consultants.

-A grower with the aptitude and time may do it himself, but others will hire a consultant to help them. Some growers will use a consultant as well as do it themselves, but most growers will lean one way or the other.

5. There will be more large farms, and more small farms.


- There will be fewer mid-size farms. 

6. Good farmland will increase in value, while poor farmland will decrease in value.

-When the profit can be tracked on a field by field basis, there will be more variation in the value. 

- When profit can be tracked unproductive parts of fields may be switched to non-crop uses.

7. More data will be collected, and it will be more transparent and seamless.

-There will more automatic sensors and data loggers, that  will be standard equipment.

-There will be more use of remote sensing.

8. More pooling and sharing data between farms, with less free exchange of information.

-The data will have more value as it is compiled with other farms, rather than using alone.

-The data ownership issues will continue to be confusing and will probably be settled in the courts.

-There will be marketing of data and people paying for it.

-Some people are saying that the data will be worth more than the land? Will this be possible?

9. Crop models will improve, “expert systems” will struggle.


-The crop models that we have now will improve as we obtain more data.

-“Expert systems” that attempt to quantify the data and actually make the decision will be replaced with systems that supply compiled data and information to be used by growers and experts to make decisions.

NAICC Precision Ag White Paper 

A White Paper is available from the National Alliance of Independent Crop Consultants. It is available through Allison Jones at NAICC Headquarters (JonesNAICC@aol.com, 901-861-0511) or through Dennis Berglund (dberglund@centrol.com, 218-584-5107). If you are interested in Precision Ag, I would recommend that you request it. 

Close your eyes and dream

I’d like to close with an example of where I think it may go. The Precision Ag of the future will implement financial and marketing along with decision making and agronomics. A grower will do a confidential Business Plan including cash flow, fixed asset plan and crop plan and submit anonymously via the internet. A search of lenders will be done automatically. Lenders and input suppliers will bid interest rate, payment schedule and loan amount according to their preset standards. Grower can respond to a hot link for more information, and qualify for the loan directly on the computer. The grower and consultant will do the crop plan that will forecast the inputs needed. This info will also be submitted on the Internet in confidential form. A search of input suppliers will be done automatically. Interested suppliers will send a bid for plant food, and other inputs needed along with services offered. There will be hot links that say “Click here if you want a bid on 200 tons of  urea delivered April 1st”, etc. Or 20 gallons of a specified product. This will force a “fair value” for products and has important implications for local dealers and  distributors and suppliers. There may be messages that pop up and say: “The North 40  may benefit from a specific type of Precision Ag according to history and current crop plan. Click here to find out more.” The grower could sign up the field for grid sampling, variable rate spreading, or some other type of Precision Ag without a face-to-face meeting or even talking to the other party. There will always be choices, and the farmer will always make his own decisions. Even though much of the communication isn’t face-to-face, the personal relationships and trust will become even more important than they are now. Time will be saved, efficiencies gained, and suppliers and grain buyers will need to give the grower “fair value”.  Using a hot link, a grower may also send a question concerning a field’s Precision Ag prospects to an expert and allow access to his field’s data files that are stored elsewhere. As the crop is seeded there may be some automatic Precision Ag such as variable rate seeding, without human input, according to where yields were recorded higher or lower in past years and according to the forecast for the current year. There may be pre-emergence herbicides automatically spot-applied where weeds were recorded in previous years, again without human input.  There will also be variable rate maps, that are made in advance according to agronomic decisions, applying plant food, pest control products, etc. automatically as planting is done. There may be different varieties or transgenic crops in certain areas of the field. ( Nematode resistant soybeans, Aphanomyces resistant sugarbeets, high pH tolerant soybeans, and variable rate fungicide seed treatments are some examples.) Pests and weeds may be spot sprayed according to their unique remotely sensed “signatures”, obtained either from a satellite, or from an optical sensor on the sprayer. We may even do spot spraying by airplane, which we used to joke about. Data will be logged of all field operations. Crop models will forecast yield on a field by field basis, according to interactions of temperatures, planting date, stress, moisture, etc. Buyers will follow the crop models and bid on the crop while it is still in the field, if it is not contracted yet. They will bid for I-P, transgenic or commodities without knowing the grower, until after acceptance of the contract. The buyer may even suggest management techniques that would help the crop qualify for certain premiums. During harvest, the yield monitor will upload data on a real-time basis, recording protein, yield, quality, test weight, moisture, etc. The consultant recommends that a spray for Cercospora is needed. The grower’s operating loan limit may not allow a spray. According to the yield forecast from the crop model, the scouted disease levels indicate that the grower will profit from controlling the Cercospora. So…. Again after a search the interested lenders would send a hot link that says “Click here if you want the amount sent to your account.” 

While much of this will eventually occur at various levels, Precision Ag needs to be voluntary, and needs to benefit the grower, either in increasing profit, saving time, or reducing risk. So, like that grower that I mentioned at the beginning, each farmer will find ways to use Precision Ag in ways that he/she sees fit. The grower will be in the driver’s seat. And, the art of farming will continue.
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