Grembowicz:   Broadcast vs. In-Furrow
Fertilization of Hard Red Spring Wheat 
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Project name:

 FNE07-608: Broadcast versus in-furrow banding of fertilizer in spring wheat

Goals: 

The goal of this project was to reduce our phosphorous inputs while sustaining or increasing yields.  More specifically, the objective was to compare wheat yield, quality, and production costs as impacted by in-furrow or broadcast phosphorous fertilizer application. 
Farm Profile:
The Grembowicz Farm is a 3rd generation, progressive farm which currently crops approximately 650 acres of corn, soybeans, wheat and hay on owned and rented land.  We recently sold our dairy cows in order to concentrate our efforts on growing crops.  The farm has hosted various nutrient management workshops in collaboration with the Southern Vermont Nutrient Management Program and the owner is active on the Rutland Natural Resources Conservation District, the Upper Otter Creek Watershed Council and the State Technical Committee for NRCS.   The Grembowicz Farm is also a member of the Corn Growers Association and has won the Class A Non-Irrigated division for the past 10 years.  In 2003, we won Grand Champion in the dairy corn silage division at the World Dairy Expo.
Participants:
Dr. Heather Darby- UVM Extension---Technical advisor and harvest monitor. 
Jennifer Durham- Southern Vermont Nutrient Management Program- 
Field work, monitoring wheat growth, publication development, outreach development and reports. 
Project Activities:

1.  Grain Drill Modifications:


a. The grain drill modifications required more time than we originally anticipated.  The piping that was in the pump kit was not correct for what we were trying to achieve with infurrow fertilizer application.  Mainly, we had to create a pvc manifold to distribute liquid fertilizer equally to all 16 rows.  Our own creation eliminated the potential of damage to the tubing during planting.  See photo journal for more information
2.  Field Work

a.  Soil testing was done in April to determine nutrient levels of the fields prior to planting.  Penetrometer readings were also taken and a compacted layer was found at the 9-12 inch layer.

b.  The herbicide glyphosate was applied prior to planting in the spring to eliminate competitive grasses and weeds.


c.  The field trial was established on May 8th.  The experimental design was modified slightly from the original design.  The buffer widths were reduced from 30ft to 10ft.  When setting up the plots it was determined that the test site was not large enough to accommodate a 30ft buffer width in between the test strips.  In order to implement 30ft buffer strips the test strips would have had to decrease.   Upon discussion and visual inspection it was determined that a 10ft buffer would be sufficient.   

            d.  Fertilizer application: 
*Infurrow test strips:    At the time of planting the in-furrow plots

  were fertilized with liquid fertilizer at a rate of 3.45-13.8-3.45 # per

  acre    (6-24-6  @ 5gal per acre)  
  Broadcast fertilizer was also applied at a rate of 80-0-90-4.4S so 
  the plots had similar nitrogen and potassium applications.  

*Broadcast test strips:  Broadcast fertilizer was applied at a rate of 

  80-50-90-4.4S
Phosphorous rates:   
We used ~36#/A less phosphorus in the in-furrow plots than we did  
 in the broadcast plots

e. Planting:  The side hill plots were planted on May 8th and the lower field plots were planted on May 9th.  Both were planted with a Great Plains 1005 No-Till Drill at a population rate of 150# per acre.  The variety used was Sable Spring Red Wheat
f. Monitor wheat growth.  See photo journal for data.
g.  August 6th  Open house

            h.  Harvest Wheat.  On September 7th the test plots were harvested with 
                 a 1660 Case IH combine and the post harvest soil tests were taken.  

      b. Sidehill:   Approximately .5049 acres of wheat was harvested from the 

                                    broadcast plots  and .4992 acres from the in-furrow plots.

      c. Lower Field:  Approximately .5598 acres of wheat were harvested from the  

                                 broadcast plots and .5551 from the in-furrow plots  

See enclosed results 
Results:
Describe your results and accomplishments- did you have any unexpected results?
Yields:

The results of this test were not what we were expecting and have left us with different questions than what we started with.  We expected that there would be noticeable differences in growth and yield between the in-furrow and broadcast plots.  While emergence and early growth was visibly different between the in-furrow and broadcast plots with the in-furrow emerging earlier and growing more rapidly, by mid to late June both plots seemed to be growing at similar rates. We believe that the reason for this occurrence is that these fields are low in soil test P (see included soil test).  With the broadcast pieces receiving more pounds per acre of phosphorous, there was more phosphorous available later in the growing season for plant take uptake causing the plants to catch up with the in-furrow growth.  The grain analysis of the different plots did not indicate any significant difference between the fertilization methods. The broadcast plots did yield higher than the in-furrow plots on both the side hill and the lower field.  This was not expected since the estimated populations of the in-furrow plots were consistently higher than the broadcast.   
 We were surprised with the end of season soil test results.  The soil test P in all fields increased almost equally although they are still in the low range.  We are not sure why this happened considering we applied less than the UVM recommended amounts of phosphorous. The UVM recommendations = 70# of P per acre whereas the broadcast plots received ~50# per acre and in-furrow received ~14# per acre.  
Conditions:
Describe any site conditions that may have affected your results:

The fields that the grant pieces were grown on are low in soil test P.  We believe that this played a part in the increase growth of the broadcast plots later in the growing season and the greater yield.  With the broadcast pieces receiving more pounds per acre of phosphorous, there was more phosphorous available later in the growing season for plant uptake. It should also be taken into account that an in-furrow system is better suited for soils with high phosphorous levels. 
On the sidehill piece, an in-furrow plot was received more shade than the rest of the field.  The yield in that plot was significantly lower.

The day that the wheat was harvested and the post harvest soil tests were done was very hot.  Even though August was a very dry month, overall it was an exceptional growing year.  (See included weather reports)

 Economics:
Describe your economic findings if any.  This would include changes in expenses or net farm income triggered by the project:
Fertilizer Cost:  

There was no significant cost difference in fertilizer cost between the broadcast and in-furrow plots.  The broadcast fertilizer cost a total of $644.25 with the in-furrow plots costing $643.95

Grant:
Perhaps the biggest economic factor in participating in this grant was that we did not correctly estimate the amount of time that was really needed to modify the no-till drill.  There was also much more time needed to do adequate monitoring of the grant pieces and preparation of materials for the open house and final report.

Assessments:
Say whether the results from your project generated new ideas about what is needed to solve the problem you were working on.  What do you think is the next step? 

The results of this project really did not generate any new ides.  The soils on these plots were low in soil test P to begin with.  We believe that the next step in the project would be to replicate the project in soils that test optimum range or higher in phosphorous and see what the results of that experiment would be.
At this time, we believe that one growing season is not adequate to determine the effects of in-furrow and broadcast fertilization on the soil test P levels.  It is also not sufficient time to conclude if there is truly a gain in wheat yields and quality and a reduction in production costs in fertilizing in-furrow versus broadcast.  We hope to apply for a follow up grant when we plant wheat again to continue to study this fertilization method.   
Adoption:
Explain why you plan to continue to use the practice you investigated or conversely why you are not going to.  If you plan to revise your approach in light of what you learned, describe those revisions.
Since this was the second year that these fields were in wheat production, we are planning on rotating to soybean for crop year 2008.  

We do plan on using in-furrow fertilization technique again when wheat is planted.  We still believe that in-furrow fertilization is more beneficial than broadcast as the seedlings have direct access to the nutrients needed while growing in the cool Vermont soils.  This was evident when observing the emergence pattern of the various plots and had this been a difficult growing year, we believe that there would have been a greater difference in the plots with yields and population.   
Outreach:
Explain what you did in your outreach program.  Send copies of any articles written about your project, along with any outreach materials you may have developed such as flyers, tip sheets, bulletins or handout that were used to explain or publicize your results.
The main strategy in our outreach program was to hold 2 open houses.  The first open house which was held on August 6th,  was to explain the goal of the SARE grant as a whole and to specifically look at the equipment modification that had to be done.  A field trip to the grant piece fields was also planned.   At this time, instead of hosting another open house, we plan on presenting the information from this trial at the Winter Grain Workshop hosted by UVM Extension in March. A copy of the final report will also be available to the public at the Southern Lake Champlain Educational Center in Poultney VT.
The open house that was held in August was publicized in the following manner:

1. Spreading Times newsletter-  publication reaching over 700 farmers and industry people in 5 Vermont counties
2. Rutland Conservation District Annual newsletter- publication reaching ~200 people in Rutland County
3. Vermont Pasture Network calendar-  publication of 950 people
4. Posted on the UVM Extension website
5. Direct email to over 30 government, industry and university people in Vermont and New York.
6. Direct email to 15 farmers
7. Direct mailing to 460 farmers in Addison, Rutland and Bennington counties in Vermont and Washington County New York.

A handout was developed for the open house to discuss the SARE grant including equipment set up, field set up, growth monitoring etc.  

Report Summary:

To write a summary, think about what you just put in your final report and condense it to the most important information.  State the purpose of the project in 1 sentence, use 2-3 sentences to summarize the methods and other 2-4 sentences to describe the results and your assessment of the project

The purpose of this project was to compare in-furrow versus broadcast fertilization of spring wheat and its effects on soil test P, economic inputs, and wheat yield and quality.  

The wheat was planted with a Great Plains 1005 No-Till Drill into in-furrow and broadcast plots on two separate fields.  The wheat was then monitored for growth, population, weeds and disease.  The crops were then harvested with a 1660 Case IH combine and the yields were measured and samples were taken and sent to the Dairy One Forage Lab for evaluation.
We believe that the results of this trial are not conclusive to what were attempting to discover.  One growing season is not adequate to determine the effects of in-furrow and broadcast fertilization on the soil test P levels.  It is also not sufficient time to conclude if there is truly a change in wheat yields and quality and if there would be a long term reduction in production costs using in-furrow versus broadcast fertilization.  There was no difference in wheat quality between the in-furrow and broadcast plots although there was a yield difference between the plots, with the broadcast plots yielding higher than the in-furrow plots.  This was possibly due to the higher rate of phosphorous applied to the broadcast plots in soils that are low in soil test P, and that some of the in-furrow plots received more shade from a tree line than the broadcast plots.
