Northeast SARE Farmer/Grower Grant Final Report

Winter 2008
FNE06-590:  “Identifying bindweed control methods for the Northeast while maintaining crop production”

1.
Contact Information:

Project Leader: 
Mary Ellen Sheehan, South Village Garden, Acworth, NH 03601
Address: (changed)
1270 Hanover St.



Yorktown Heights, NY
10598
Telephone:   (changed)
914-214-8284


Best time to call:  anytime

E-mail address:
maryellen@villagerootscsa.com
   
SARE request:  $ 3885   

2.
Project Goals:

This project addressed the challenges field bindweed infestation creates for farm productivity and long-term viability.  It compared established weed management strategies in terms of their effectiveness in controlling field bindweed (and the crabgrass that thrives under the bindweed’s cover).  Measured parameters include the time and input cost of each strategy, weed pressure under each weed control regime, and crop yields.
While several weed control strategies may minimize bindweed, this project specifically sought effective strategies that fit well with organic cropping systems, allow for continued intensive vegetable cropping of the infected areas, build soil tilth and fertility, and are affordable for limited resource growers in terms of minimizing mechanization needs; dealing with limited land bases; and taking financial, labor, and time constraints into account.
3.
Farm Profile:

South Village Garden covers three acres of prime sandy loam along the Cold River in South Acworth, NH.  Two acres are under cultivation, with the remainder in a riparian conservation zone.  The nonprofit Acworth Historical Society owns the land and leases it to the SVG, with stipulations requiring conservation buffers and organic production practices.  For the 2008 growing season (with the departure of this farmer to manage another farm operation), the land will transition into a community garden for the farmland poor hill town of Acworth.  
Prior to 2002, this land was a run out, acidic hayfield, with high concentrations of bedstraw, goldenrods, wild strawberries, buttercup, Indian paintbrush, and mosses.  As fertility increased, weed problems exploded, with bindweed moving in rapidly, and crabgrass using it as a nurse crop after a regional increase in crabgrass in 2004.
Over the 2006 and 2007 seasons (during the course of this project), the SVG grew mixed, intensive vegetables for a 45 to 60 member CSA, with some area under pastured pigs, layers, and turkeys.  Each season (as with the four previous ones), we incorporated 20 yards of compost per acre, as well as a mix of other mineral amendments (particularly lime and colloidal and rock phosphate).  In these fifth and sixth years of production, the soil showed marked improvements in terms of organic matter, soil tilth, fertility, and water retention.  Crop yields were low in 2006 due to poor weather, but jumped 50% in 2007 over 2005 yields.  Spring and fall tillage were hired out to a tractor drawn tiller, and by 2007, the entire acreage was worked in an intensively planted bed crop system (which clearly lessoned mid and late season weeds once the plant canopies closed over the field).
4.
Participant’s Roles:
We worked with Seth Wilner, of the UNH Cooperative Extension, to set up the six treatments (including the control), and met with him at the farm each season to discuss farm efficiency and the project.  Becky Grube of UNH Cooperative Extension helped fine tune the experimental design for the project’s second year to better isolate the methods under evaluation.
5.
Project Activities:

This experiment tested a range of established weed control strategies to see how they serve to suppress bindweed.  Evaluation of each strategy compared how levels of bindweed and other weeds changed, the impact on crop yields and soil structure, and viability to organic farmers with limited resources.
For both seasons, the project areas followed an established winter rye/hairy vetch cover crop.  Test plots were disked under in early May, tilled in late May, amended with compost, and planted by early June.  In 2006, we trialed each strategy on two crops:  winter squash and brassicas.  For 2007 we focused on three replications—summer squash, pumpkins, and Brussels sprouts.
Strategies Tested over the two seasons:
1. Control strategy of “regular” cultivation, with tiller, hoe and hand cultivation at roughly 2 to 3 week intervals.  (2006 and 2007)

This was the predominant strategy I had been trained in prior to this project, but it poorly suppressed bindweed and allowed for crabgrass germination.

2. Intensive hand cultivation with the same implements at 5 to 7 day intervals.  (2006 and 2007)
This more intense cultivation showed promise in 2004 and 2005 for high value crops but I was not sure if this would be viable on a larger scale.

3. Deep mulching with hay, with hand weeding as needed.  (2006 and 2007)
4. A period of spring and summer fallow with weekly surface tilling, fall cropping.  (2006 and 2007)
Some bindweed eradication strategies suggest that open fallow with frequent tillage eventually exhausts bindweed rhizome reserves, particularly in well-drained soils (like the SVG). 
5. Plastic mulch (Solar IRT embossed mulch).  (2007 only)

We added this treatment after using it elsewhere in the garden in 2006, with good results.

6. Spun bond poly landscape fabric.  (2007 only)

We added this treatment after using it elsewhere in the garden in 2006, with good results.

7. Sheet mulching with newspaper and compost.  (2006 only)

This was a frequently recommended strategy in terms of its low cost and effectiveness.

8. Summer fallow with pigs rotated through.  (2006 only)

Having used pigs to open up a large area of the garden, I noted the absence of bindweed after their work, and wanted to explore this more.

For each of these strategies we recorded time spent, labor and input costs, weed pressure, yields, and a qualitative sense of plant, soil, and fruit quality.  After 2006, we removed some strategies and added others.

6.
Results:
The following chart summarizes the recorded parameters we measured over the course of the season (with a focus on 2007), including cumulative weed pressure assessment, yield and produce quality measurements, plant size and vitality observations, time spent on the strategies, and cost of each strategy.
	2007 Results:
	Cukerbit Results (on Summer Squashes)
	Cukerbit Results (on Pumpkins)
	Brassica Results (on Brussels Sprouts)

	Control (weeding on 2-3 week interval):

	Total yield (# of fruits)
	60
	N/A
	34 quarts

	Fruit quality
	Absolutely perfect fruit across the board
	None produced**
	Average

	Plant vitality
	Stunted, numerous areas of disease/mildew on the leaves
	Stunted, poor looking
	Large, healthy plants

	Weed count
	Too high to even count, constantly re-sprouting/ re-growing, plants overrun
	Uncountably high, clearly impacted growth, plants overrunn
	Weeding 1—very high (plants overrun); by Weeding 4—down to average 2 bindweed/ft

	Time spent on treatment
	Tilling and Prep = 1 hr

Weeding (2x) = 2.5 hr
	Tilling and Prep = 1 hr

Weeding (2x) = 3 hr
	Tilling and Prep = 1 hr

Weeding (3x) = 4 hr

	Non Labor Treatment Costs
	$0
	$0
	$0

	Brief Conclusion
	Weeding on this longer interval seems a waste of time in terms of weed control, plant health, and overall yields (though it was odd how flawless the fruit from this treatment was!).
	Complete crop failure, no yield at all, and unhealthy, unhappy plants.
	This group had the largest plants, but was also at the edge of the field, so I may have improperly controlled for this factor.  Bindweed was a hassle at first, but diminished over time (perhaps due to the dryness of late summer?).

	Additional 2006 Results:
	
	Plants impossible to untangle from the bindweed
	Long season brassicas that grew into the fall saw a higher than average yield, while early summer or summer crops had low yields and significant disease.

	Intensive Weeding (5-7 day intervals):

	Total yield (# of fruits)
	128
	N/A
	44 quarts

	Fruit quality
	Average
	Appeared average**
	Average

	Plant vitality
	Average, plants looked “normal”
	Average
	Fair—plants were on the smaller side

	Weed count
	Cultivated at strict 5 day intervals, no weeds observed above the soil surface
	Cultivated at strict 5 day intervals, no weeds observed above the soil surface
	Heavy bindweed flush after rains, but they were less vigorous over time.

Weeding 2—5 plants/ft

Weeding 6—.5 plts/ft

	Time spent on treatment
	Tilling and Prep = 1 hr

Weeding (4x) = 2.5 hr
	Tilling and Prep = 1 hr

Weeding (4x) = 2 hr
	Tilling and Prep = 1 hr

Weeding (6x) = 2.5 hr

	Non Labor Treatment Costs
	$0
	$0
	$0

	Brief Conclusion
	
	Crops seemed to respond relatively well.  In our short season, having bare ground under the canopy may help facilitate winter cover crops by under seeding
	

	Additional 2006 Results:

Due to weather conditions and problems with retaining labor, it was challenging to follow the 5-day intervals.  
	
	Bindweed control proved challenging and hard on the plants due to the weed’s tendency to wrap around the brittle squash stems.
	This section was weeded twice as often as the control in the brassicas, and more closely by hand or hand tools.  Yet yields and disease here were similar to the control.  

	Hay Mulch:

	Total yield (# of fruits)
	111
	Appeared average**
	40 quarts

	Fruit quality
	Average, harvesting was very easy
	Small fruit, but fine quality (highest yield in numbers, but not in lbs)
	Average

	Plant vitality
	Highest level of disease/mildew of all the treatments
	Biggest plants, but increased powdery mildew pressure.
	Average (better than intensive group, but worse than control)

	Weed count
	No visible bindweed after the mulch application
	Some bindweed weakly pushed through (average .5/ft)
	Some weak bindweed pushed through, was easily pulled (average 1.5/ft)

	Time spent on treatment
	Tilling and Prep = 1 hr

Laying Mulch = 1 hr

Weeding = 0 hr
	Tilling and Prep = 1 hr

Laying Mulch = .75 hr

Weeding (2x) = .5 hr
	Tilling and Prep = 1 hr

Laying Mulch = .5 hr

Weeding (4x) = 2 hr

	Non Labor Treatment Costs
	12 bales = $30
	10 bales = $25
	9 bales = $22.50

	Brief Conclusion
	In terms of time and weed control, this treatment was good, but the plants looked terrible and yields were relatively low.
	Fruited fine, but small.  May keep soil too cool for this crop in our cold pocket.
	Need to trial again with double the mulch, still, the plants and soil were quite nice, easiest to harvest, and provided a nice mulch to overwinter under.

	Additional 2006 Results:

This strategy clearly had the least weed pressure in both sections.  Bindweed that did push through the hay was spindly and easily pulled out.  
	
	
	For the brassicas, the crops in this section seemed larger and more vigorous, and yields were clearly higher.

	Black IRT Plastic Mulch

	Total yield (# of fruits)
	157
	N/A
	N/A

	Fruit quality
	Earliest set, heavy set, easy harvest, much fruit spotting, most useable
	Appeared average**
	N/A

	Plant vitality
	Moderate levels of disease and mildew
	Average
	N/A

	Weed count
	Average for season = 1 bindweed/hole over the whole summer, though weeds were present at mulch’s edge and a challenge to get out without cutting the mulch
	Average for season = 1 bindweed/hole over the whole summer, though weeds were present at mulch’s edge and a challenge to get out without cutting the mulch
	N/A

	Time spent on treatment
	Tilling and Prep = 2 hr

Laying Mulch = 1.25 hr

Weeding = .5 hr
	Tilling and Prep = 2 hr

Laying Mulch = 1.25 hr

Weeding = .25 hr
	N/A

	Non Labor Treatment Costs
	80 ft of mulch = $5.50
	80 ft of mulch = $5.50
	N/A

	Brief Conclusion
	Laying plastic highly frustrating by hand, but then the bulk of work done.  Want to investigate mulching between beds with hay or white clover.
	
	We didn’t trial this on the brassicas, because of the excessive heating effect of the plastic.

	Landscape Fabric

	Total yield (# of fruits)
	164
	N/A
	N/A

	Fruit quality
	Heavy set, good appearance until the last harvest
	Appeared average**
	N/A

	Plant vitality
	Extremely healthy plants, very little disease or mildew (stopped setting fruit eventually, but still looked great weeks later!)
	Average
	N/A

	Weed count
	Average for season = 1 bindweed/hole over the whole summer, though weeds were present at mulch’s edge and a challenge to get out without cutting the mulch
	Average for season = 1 bindweed/hole over the whole summer, though weeds were present at mulch’s edge and a challenge to get out without cutting the mulch
	N/A

	Time spent on treatment
	Tilling and Prep = 2 hr

Laying Mulch = 1 hr

Weeding = 0 hr
	Tilling and Prep = 2 hr

Laying Mulch = 1 hr

Weeding = 0 hr
	N/A

	Non Labor Treatment Costs
	80 ft of mulch = $50
	80 ft of mulch = $50
	N/A

	Brief Conclusion
	Slower to start fruiting than the plastic treatment, but produced more steadily for longer.  Initial planting took longer because had to cut holes in the fabric.
	This treatment required the least work, but the poly mulch has the highest up front costs, and also potential disease/pest carry over if reused year to year.
	We didn’t trial this on the brassicas, because of the excessive heating effect of the plastic.

	Treatment Notes
	**Yields were hard to calculate due to the plants’ vining nature, and our August 21st (!!!) frost that really hammered the vines (and erased our ability to accurately tally yield).  Poor crop overall (due to that early frost).

	Notes on “Failed” Treatments

	Pigs:  While effective at eliminating bindweed, this treatment takes land out of production.  We decided to not pursue this treatment due to the potential of contaminating areas of the garden and creating potential liability concerns.  On a home scale or in a larger operation (with more room for longer rotations), we would try this treatment again because of its potential.

	Sheet Mulching:  We eliminated this treatment because it was frustrating as the paper worked itself free from the compost and blew around town.  Weeds germinating from the compost were difficult to remove because the compost was not integrated into the soil.  This treatment seems problematic on a field scale.

	Fallow Till:  Both seasons these areas became tangled bindweed messes, where weeds seemed to grow feet each night.  By mid-season, the soil became dust, so I chose not to plant fall crops, but rather put in compost and cover crops and try to fix the soil tilth.  Surprising to me, this strategy saw the most bindweed growth, perhaps because the tillage wiped out all competing weeds.  In periods where I went 2 weeks between tilling, the bindweed was so vigorous that it clogged the blades and stopped the tiller. 


7.
Conditions Impacting Results:
2006 was an interesting growing season in terms of rain (with even the sandy loam of the SVG completely saturated for weeks at a time), which kept equipment out of much of the garden until June 7th.  2007 was the opposite with a midsummer drought.  The wetness of ’06 lowered yields by about 30% overall, but the dryness of 2007 showed little negative impact on yields (which actually increased substantially, indicating perhaps strongly improved soil tilth and water holding capacity of the field over the past few years).  Our only negative event in 2007 was a surprise early frost (August 21st!) which had a considerable impact on the pumpkins.
While the dry weather did not seem to challenge the plants in 2007, improvements in soil structure appeared to enable better crop competitiveness against weeds across the garden.  Most of the trialed treatments in 2007 favorably beat out the bindweed (with the exception of the control groups and fallow), leading this farmer to wonder whether improvements in the soil itself made the ground less favorable to the bindweed.  A final observation is that bindweed in the cultivated garden areas was diminished overall (with a few exceptions in the areas that were in open fallow for the 2006 season), but bindweed presence in the neighbors’ surrounding pastures jumped substantially.
8.
Economics:
The success of some of the trialed methods (and my immediate adoption of these techniques across the garden) clearly helped increase crop yields and minimize bindweed pressure (freeing up farmer time to focus on other farm projects).  In areas where I practiced mulching and intensive weeding, yields were much higher (in some cases 40 to 50% more), which actually created marketing challenges in our rural, thinly populated region!  The project showed the potential to lower some of our labor costs, but required higher input costs, and even indicated that more mechanization might be required (in terms of laying mulch, for example), leading to an examination of issues and challenges of scale.  Finally, in terms of time I was surprised to see strong evidence that weeding more intensively takes less time than weeding less!
9.
Assessment:

Tracking the interrelationship between different weed control techniques and bindweed pressure both answered and raised a number of questions.

First, prior to beginning this project I was considering ceasing farming at this site due to what seemed like uncontrollable bindweed pressure, a burgeoning weed load of crabgrass growing under the bindweed, and the negative responses from other growers and even some extension agents about the ability to control such pressure and still profitably crop.  After evaluating control options for this project, I was heartened to learn that bindweed, while a severe hassle, can be managed while still cropping land.  In sections where I successfully managed and controlled the bindweed (though heavy weeding, mulching, and increased fertility), I clearly see a reduction in the weed load of this species.
My biggest question now is whether the reduction in bindweed relates more to the controls used, or to the changing nature of weed issues as the SVG’s agricultural system matures.  Do bindweed and crabgrass persist on farm operations where soil tilth and fertility are high, and clean cultivation practices minimize weed loads overall?  

Each trialed strategy showed some further potential that may be worth investigating.  Intensive weeding appeared to most rapidly exhaust the soil’s latent weed load, kept the surface of the soil open to absorbing rain (while also providing almost a dust mulch sort of effect), and became exponentially easier and faster through practice.  I thought it would excessively strain the capacity of a grower’s time and labor budget on this smaller scale, and the capital is not there to invest in mechanized weeding equipment.  However, weeding more often allowed greater use of efficient tools, and actually used less time by the end of the season than more sporadic weeding.  In wet seasons however, the weeds can re-root, rendering this technique less effective.  Are there ways to adjust cropping patterns to facilitate the ease of this control (spacing plants closer to close the canopy earlier, sizing spacing to hoe widths, etc), and as the soil weed banks shrink, will this become the most efficient strategy?
Under the plastic solar mulch, landscape fabric, and hay mulch, only occasional weakened bindweed tendrils found their way out of a hole or through the straw.  For heat loving crops, yields increased under plastic or fabric, and after the initial labor of installing the mulch (on our scale, without machinery) maintenance weeding was not needed.  These mulches potentially have a place on the farm, but I am concerned about their reliance on fossil fuels, and frustrated by the hassle of installing them (perhaps several farms could go in on a bed former/mulch layer to ease that component?).  Cool crops seemed to respond acceptably to the hay, and it lowered weeding to almost nothing (as well as adding substantial organic matter later to the soil).  I am interested in maximizing mulching while lowering environmental and financial costs and wonder about biodegradable mulch options and the feasibility of intercropping with straw producing crops.
10.
Adoption:
There are some strategies that I will definitely continue and expand, and others that I would never do again.  First, for heat loving crops I will use either the plastic mulch or landscape fabric (or a mix of the two).  In terms of long term ecological sustainability, I am not wholly comfortable with either of these options since they are both tied to fossil fuels.  But in the balance between labor costs and input costs, both of these options are viable in controlling weeds like bindweed.  For this 2008 season, I am beginning to trial a biodegradable mulch, with the hopes of replacing the black plastic should it perform well.
For cool loving crops, I like using the straw/hay mulch.  It kept the soil nice, adds organic matter, and once installed, easy to maintain.  However, the costs of straw and hay are becoming high with fuel costs rising.  Over the long term, I would like to explore the feasibility of fitting in a straw cover crop into my rotations, so that I can produce the straw I need each season.  In the interim, I will likely try to buy as much hay as I can afford to mulch crops like the brassicas.

For the remainder of the crops, as well as short season crops, I will focus the bulk of my energy into two areas:  intensive weeding at short intervals, and a long term commitment to weed reduction through soil building and cover cropping.  This project has convinced me that (despite what I was taught about weeding ever few weeks) weeding over longer intervals is essentially a waste of time.  I have completely switched my production over to weeding on short intervals, and am happy with the results.  In terms of longer term reduction, I will also switch my rotations around to allow 1/3 of the land to be in cover crops at all times, with the option of brief spring fallows to encourage weed germination between rounds of cultivation.  Finally, I am continuing to research other options that may complement these practices such as flame weeding prior to planting.  
11.
Outreach:
Over the course of this grant, we hosted several farm events and discussed our bindweed trials, including a farm potluck and tour in June 2006 (to which several growers, CSA shareholders, and many community members attended).  In May 2007, we participated in the Acworth Garden Days, and hosted over 50 individuals through the garden.

We also disseminated news about our SARE project and its preliminary results to our farm shareholders, customers, and the public through our CSA weekly newsletter and weekly member visits to the farm, attendance at our local Seed Celebration in February 2006 and 2007, a booth at the 2006 and 2007 Keene Earth Day Festival, and permanent farm educational displays that rotated between the South Acworth General Store and the Orchard Hill Farm and Breadworks farm stand.

On an individual level, I worked with interns on both my own operation and a few neighboring farms in the SARE project areas, and fielded a couple of calls from other growers to discuss what was working (and what wasn’t) in terms of bindweed and crabgrass control.

We presented the results of this research at the 2008 NOFA-NH winter conference, and posted the results and attached photographs as well on our farm website (www.villagerootscsa.com).  Finally, I have submitted short articles summarizing our results to the Sullivan County (NH) extension newsletter and the Beginner Farmers of NH newsletter.

12.
Report Summary:
This project compares the effect of several established weed control strategies on field bindweed while maintaining cropping on the land.  A number of methods were trialed on bindweed infested ground:  a control strategy of 2-3 week weeding intervals; intensive weeding at 5-7 day intervals; mulching with hay, black plastic, and poly landscape fabric; sheet mulching; maintaining an open fallow; and rotating pastured pigs through the areas.  Measured parameters included crop yield, plant health, time and labor, and the amount of weed pressure experienced over the season.
Sheet mulching, open fallow, and bi-monthly weeding had poor results.  Techniques showing the best results were the plastic and poly mulches (especially for warmth loving crops), hay mulches (best on cool weather crops), and intensified weeding cycles.  Our final assessment is that bindweed can be controlled while under intensive vegetable production, but it requires some inputs in terms of mulches and cultivation timing.
