SARE Farmer Grant Final Report

1) Project Title: Interseeding legume and grain crops with high oil content sunflower
Project Leader: 

Dorn AW Cox
Address: 
11 Randall Road, Lee NH 03924
Telephone:    

603.781.6030

 

E-mail  address:  dornawcox@comcast.net
2) Goals:  

Problem 1

Even with multiple passes with sweeps and Lilliston cultivators weed pressure is an issue.  Although the weeds top out below the sunflower heads and do not interfere with harvesting with taller varieties, weed pressure does effect shorter varieties and can complicate harvesting downed crops.  Although our sunflower yields have been fairly consistent with national averages, there were some areas of the crop which had heavy weed pressure. Because we are most interested in organic methods, we would like to see if an early interseeded crop might cut down on weed pressure and provide either a green manure, or palatable dry matter.    

Problem 2

Because of the slow drying conditions in New England, often sunflower moisture content is not low enough to harvest until it is too late to plant a winter crop.  This year, for example, we were not able to harvest some of the crop until early November and soil temperatures had already started dropping.  Sunflower crop residue degrades quickly and does not provide an ideal winter cover which adds to the negative effect of missing a second crop on any given piece of land.  We would like to see if interseeding might provide a means of getting a winter cover crop planted without the risk of missing a late fall planting.   

3) Farm profile 

Background

Our 250 acre organic family farm has been producing biodiesel from waste vegetable oil for three years and provides the bulk of our on farm fuel needs. I have been working with UNH to study the growing and harvesting of high oil sunflower for animal feed and biodiesel production for on-farm use. We are now feeding our beef cattle the pressed seed cake and we are processing the sunflower oil into biodiesel.  While we have been able to successfully grow sunflower in New Hampshire and get respectable yields comparable to national averages using organic cultivation, there are two areas that we feel could use considerable improvement.  

4) Participants 

Dorn Cox (project leader)

Becky Grube  (Trial layout and data analysis)

Roger Rainville  (harvesting consultation, and combine operation)

Heather Darby (UVM extension agronomist, helped with data collection)

Vern Grubinger (Consulting on interseeding varieties)

UNH Kingman and Woodman research farms (John Mclane)

5) Project activities  


Planning  



This stage involved discussions in March and April with the project leader Dorn Cox, technical Advisor Becky Grube, and consulting with Vern Grubinger on the best varieties to test for interseeding.  We settled on buckwheat, hairy vetch, chrimson clover, and winter rye.  This was also discussed at a North England Oilseed growers meeting held in Vermont on April 17th. We also chose the sunflower variety and developed the randomized plot layout and design for each location.  


Seedbed prep  

This stage involved Dorn Cox plowing and disking in from sod at the Tuckaway farm test plot site, and mowing under the winter wry and disking at Woodman farm test plot site.  At Tuckaway the seedbed was prepared  by May 13th and at Woodman farm  the seedbed was prepared by June 14th.  


Planting

This stage involved planting the sunflowers (untreated 308DMR) with a two row MF plate style corn planter on 36” rows with seed spacing of 8”.  The Tuckaway plots (Location 1) were planted  May 17th and Woodman Farm (Location 2) was planted on June 15th.  
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Cultivating

Cultivating was done by Dorn Cox once before the early interseeding treatments and a second time before the late interseeding treatments.  Cultivating was done with a lilliston style rotary cultivator head in both locations.  The first cultivation dates were June 25th and July 1st, and the second cultivation dates were both done on July 12th.  

Deer deterrence

At the Tuckaway farm location (location 1) there was significant deer damage that if left unchecked would threaten the integrity of the plot data, so project leader, Dorn Cox, set up a temporary electric deer fence using a single strand of poly-wire with peanut butter on foil stapled every 8’ and powered by a Gallagher solar electric charger at 4000 volts was constructed to keep deer out of the plot.  Some  sunflowers were left out of the fence for a sacrificial plot.   The fence was put up on July 4th and functioned well.  


Interseeding crops

This stage involved project leader Dorn Cox, broadcast seeding by hand the first treatments at Tuckaway Farm on July 3rd and July 8th at Woodman Farm.  The second/late seedings of buckwheat and rye took place on July 25th at both locations.  These seedings were broadcast on the surface and not worked into the soil with any secondary pass.  


Observation

Observation was conducted at least weekly and included taking photographs of the treatments at various stages, and keeping notes on findings.  


Harvesting

Harvesting took place on Noverber 19th in conjunction with Heather Darby, in collaboration with Roger Rainville of University of Vermont.  Ideal harvest would have been 2 weeks earlier, but weather and combine availability were issues.  Because of a combine breakdown at Tuckaway farm, we ended up borrowing UVM’s plot combine which delayed the harvest, but did not effect the data or the relative yields.  


	[image: image2.jpg]



	UVM plot combine harvesting at Woodman farm



Data tabulation and analysis

Harvest data was gathered by Heather Darby and Roger Rainville and data entry into a spreadsheet was performed Dorn Cox.  Initial analysis was performed by Dorn and assisted by Becky Grube.  


Outreach

Dorn Cox arranged the twilight meeting locations and times, and they were published through extension newsletters and targeted e-mails in collaboration with Becky Grube.  Dorn Cox also calls to the Strafford Conservation district and the state USDA office.  

Dorn presented the project to a Regional EPA conference in October and presented the data in Bangor ME at the Renewable Fuel on the Farm conference and at the NE fruit and Vegetable Grower’s conference in Manchester NH in early December.  

6) Results

Test plots were laid out and both seeded based on randomized replicated trials

	80 rows total
	4 rows per treatment
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	Treatments
	
	
	Seeding rate
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	Winter Wry Late
	5
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	Cultivation only
	6
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Data from Location 1 Sheltering Rock/Tuckaway Farm

No Data was taken because of the heavy weed pressure (see lessons learned in assessment section and photos following)

Data from Location 2 Woodman Research Farm

	
	
	Rep 1
	2
	3
	Average
	Average

	1
	Crimson Clover
	14.4
	11.6
	5.6
	10.53
	-18%

	2
	Buckwheat early
	11.2
	11
	17.7
	13.30
	3%

	3
	Vetch
	10.3
	10.2
	9.4
	9.97
	-23%

	4
	Buckwheat late
	9.4
	NA
	13.7
	11.55
	-10%

	5
	Winter Wry Late
	10.1
	10.5
	7.8
	9.47
	-27%

	6
	Cultivation only
	NA
	14.8
	11
	12.90
	


Photos and descriptions


Location 1 (Sheltering Rock/Tuckaway Farm)
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	Early buckwheat starting in along with high weed pressure (7/10/07)
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	Heavy ragweed pressuring plot before second cultivation (07/03/07)
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	Heavy ragweed and early buckwheat planting (07/10/07)
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	Second cultivation next to edge of plot.  White string is the deer fence being laid out. (07/10/07)
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	Picture of deer damage showing the seed head eaten off the top of the stalk. (07/10/07)
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	Ragweed overwhelming the plots and suppressing sunflower growth (8/19/07)
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	Early buckwheat temporarily out competing weed pressure (8/13//07)



Location 2 (UNH Woodman Farm)
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	Crimson clover treatment also showing some spotty germination (07/24/7)

	Early buckwheat coming up(07/24/7)
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	Hairy vetch treatment (07/24/7)
	Winter rye treatment (8/6/07)
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	Crimson clover starting  (8/6/07)

	Early buckwheat (8/6/07)
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	Late buckwheat (8/6/07)
	Hairy vetch starting(08/6/07)
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	Winter rye (08/06/07)

	Crimson clover (10/16/07)

	[image: image20.jpg]



	[image: image21.jpg]




	Winter rye (10/16/07)
	Buckwheat (10/16/07)
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	Hairy vetch (10/16/07)
	Cultivation only (10/16/07)
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	Post harvest vetch next to early buckwheat (11/19/07)
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Post harvest vetch next to crimson clover (11/19/07)



7)Conditions


Location 1 –Tuckaway farm had heavy weed pressure from both grasses and ragweed. Because this seed bed was prepped from sod, the plowing turned up a large amount of dormant weed seed. The rain in late April/early June made cultivation at that site difficult because of the wet clay soils.  This allowed the ragweed and grasses to get a significant head start on the interseeded trials.  In some areas the lilliston style cultivators were not effective at all.   There was also significant deer pressure at this site


Location 2 – relatively low weed pressure because of intensive control during previous rotations.  This site represents the ideal seedbed preparation for previous rotations to limit weed pressure, however, this trial had a relatively late planting of June 15th.  The soil in mid-June was very dry and fluffy which may have caused some uneven planting depths because of the way the coulters floated through the soil.  The late planting also put the interseeding dates for location 2 relatively earlier in the sunflowers growing cycle compared to Location 1 (First treatment Planted 25 days after planting date of June 15th,  rather than 48 days after planting date of May 17th ).

8) Economics

Economics were not a significant portion of our analysis for this research topic, however there are many economic questions that spring from this research – such as:

Is it possible to economically harvest vetch and clover seed for reseeding a rotation?

These seeds are the most expensive to purchase, however, if they could be grown and harvested onsite with existing equipment that might change the economic viability of the practice.  

The question still remains, do the benefits of the clover and vetch treatments to the soil outweigh the yield losses to the treatments? This is a longer term nutrient management question which each operation may need to determine based on their own mix of products and rotations.  

9) Assessment

The results from this work definitely invite more questions and show significant promise. There was significant learning from both the successes and failures.  Some of the lessons learned from Tuckaway plots (location 1) were:


Findings directly related to trial 

· Buckwheat was successful at suppression of early weeds if it is planted in relatively clean cultivated area between rows. On the one plot where the weeds got beyond the cultivator, the buckwheat was also unable to keep up.   An earlier planting might be a possibility.

· Despite the heavy weed pressure and seeding into rows that were not very clean, the hairy vetch was able to establish itself in two of the three replications.

· Field choice is very important.  The combination of the wet May season and the seedbed prep which turned up a lot of dormant weed seed created a difficult situation.  For this reason we would not plant sunflowers into sod again, but instead follow them after a cover crop to insure a better seedbed and lower weed pressure.  

Findings not directly related to trial 

· Uneven germination hindered the trial – possibly due to an uneven seedbed prep from sod followed by very wet conditions.  

· Electric fencing worked to keep deer from excessively browsing the sunflowers when used in conjunction with a sacrificial area.

Lessons learned from Woodman plots (location2)

Findings directly related to trial

The vetch and clover established themselves strongly, but very late in the season as the sunflowers began to die back.

· The loss in yield to the vetch, rye, and clover treatments was significant, but we missed one replication of the cultivation only data plot because of a combine malfunction(and a late buckwheat plot as well).

· The early buckwheat did not seem to effect yields at all, but does not leave nearly as much residual for a cover crop.

· The late buckwheat seemed to also cause a loss in yields but also did not yield much residual cover.  The results of this plot were missing one data point because of a combine malfunction.  

· None of the cover crops interfered with harvesting in any way or with the drying down of the sunflowers.

· 
The vetch and clover were very pleasant to work with, and left a very attractive seedbed post harvest with a dense matt which left no soil exposed. 

· The interseeding was not difficult or time consuming for any of the treatments

Findings not directly related to trial

· Because of the late planting dates the sunflower seed moisture content was within the moisture range for harvesting, but the backs of the heads were not as dry as might be desirable, even by the November 19th harvest date.  This resulted in some extra chafe in the seed and some plugging of the sieves in the combine resulting in two data plots being lost.  

· There is potential for honey bees with the buckwheat interseeding, which flowers with the sunflower. It is also the most attractive of the treatments in July which has some appeal for the public relations part of any operation.  

Some questions for follow up

· How will these treatments they work with heavier weed pressure as was experienced in location 1, but with timely cultivation and seeding?

· Would a light cultivation directly after seeding improve germination?

· Would the relative seeding dates of sunflowers and treatments significantly effect the results – especially interesting would be if the sunflower were seeded earlier and the vetch and clover if it were seeded later, would there still be as noticable a reduction in yield.    

· There is some recent work on seeding densities sugesting higher seeding rates may be desirable to reduce head size –how would higher sunflower densities, or 30” rows effect the interseeding results – given the potential for more shade between the rows 

· Would the seeding of a mix like vetch and buckwheat work to get the early weed suppression and still get the winter cover without compromising the yield? 

· Are the yield losses for the vetch and clover, worth the added value of organic matter and potential spring forage value that they offer?  

10) Adoption

I expect that I will incorporate interseeding into my future sunflower plots – but the choice may be based on the cost of the seed available.  Both Clover and Vetch look very promising, but further analysis in the spring will probably determine which treatment I will use.  I am most likely to incorporate an early buckwheat planting in the near term.  I have had several farmers contact me about sunflower production in Massachusetts, NH and Maine and many of them have been interested in the buckwheat treatment.  Roger Rainville, A farmer in Vermont who works extensively with Vermont Extension, saw the vetch and clover treatments, and is very excited about them and is expecting to try his own trials next year.

11) Outreach

Hosted two twighlight meetings, one during bloom and one during harvest.  
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The first meeting on Aug 19th 2007 toured both locations and had a good cross section of people (Farmers, legislators, extension professionals).  The second twilight meeting was rescheduled because of weather and there was minimal attendance, however, we did have a professional documentary crew from Court Street Media for their Now or Never film project.  They have also provided the footage in electronic form to UNH cooperative extension to use for educational purposes. We discovered that it is hard to schedule meetings around harvesting because of the weather sensitivity, however, extension can now provide video clips on-line of the harvesting and planting process.  

Dorn Cox presented the interseeding project in the context of the wider Sunflower project to the EPA National Agricultural Sector Contacts meeting on October 25th.  The panel was on “Climate Change and Energy Opportunities in Agriculture.”     This conference was pre-harvest, so quantitative data was not yet available.  

Dorn Cox also participated with other growers at the “Renewable fuel on the farm:  Canola, Biodiesel, and Corn” conference sponsored by Clean Air Cool Planet, University of Maine, and University of Vermont.   Data from the trials was presented to extension professionals and other farmers who had experience growing high oil sunflowers or other oil seed crops.  

Dorn Cox also presented the data from the trials at the New England Fruit and Vegetable Growers Conference to a farm energy session moderated by Vern Grubinger. There were 75-100 growers in attendance. The presentation was held on December 12, in Ball Room “A” at the Radisson Hotel in Manchester NH.  

Dorn will also be presenting his work at the National Farm Bureau Federation in New Orleans on January 13th and at a USDA Risk Management workshop in Concord on January 9th.   

Although Dorn was interviewed by the Portsmouth Herald, the Concord Monitor, Fosters Daily Democrat and the Farm Bureau Communicator, and he mentioned the SARE interseeding project, the findings however, were not published in the local papers.  

12)  Report Summary

The results from this project were promising but not conclusive because of the failure of one of plots at one of the locations.  The early buckwheat looks like the treatment that is most easily adopted and most likely to be repeated with very low cost of seed and some benefit demonstrated.  The vetch, clover show the most promise, but each have issues to overcome.  The successful trial plots were representative of a field in a healthy rotation with consistent cover crops being employed for weed control. Seeding rates and seeding dates and cultivation technique are all likely to be issues with the success of future trials and will be the focus of future work.  It would be valuable to see the performance of the treatments in field trials with moderate weed pressure and following a well timed first cultivation.  Another aspect that will need to be explored further is the economics of the clover and vetch seed which at current prices would make large scale adoption pricy.  A return on investment analysis and possible seed harvesting and saving work might also benefit the viability of the practice.  
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