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Survey of High Tunnel Practices in Northern New England 
B Sideman, H Bryant, M Skinner, C Frank Sullivan, M Hutton, B Hoskins and E Sideman
UNH Cooperative Extension, UVM Extension, UMaine Extension 

and the Maine Organic Farmers’ and Gardeners Association (MOFGA)
High tunnels are a useful tool for Northeastern diversified farmers, offering opportunities for extending the growing season and generating greater revenues by producing cold-tolerant crops (e.g., spinach, lettuce and brassica greens) and protecting high value warm-season crops (e.g., tomatoes and cucumbers). High tunnels are rudimentary hoop houses covered with one-two layers of plastic, and vented with roll-up sides for cooling. Limited data are available on the number of high tunnels in operation or the acreage they cover, and the practices used within these tunnels. A survey of Northern New England high tunnel growers was conducted in 2016 to generate baseline date on use of pest, nutrient, and crop management practices. We were particularly interested in identifying areas where growers were experiencing crop losses AND where educational or research activities could help reduce these losses. Two other surveys were recently done: A 2013-14 survey conducted by UVM Extension, with a focus on IPM tactics; and a 2011-12 survey by UMaine Extension, which focused on nutrient management in high tunnels. We hoped to broaden the information obtained from these surveys, and reach the entire Northern New England audience of our current SARE project.
Survey results are described below, using the following organization/layout.

1. General information/cropping practices

2. Pest and disease problems in high tunnels (p.2)
3. High tunnel tomato crop quality and yields (p.4)
4. High tunnel tomato fertilization, nutrient and irrigation management (p.5)
5. Resources/information Needed (p.7)
1. General Information/Cropping Practices. Out of the 110 survey respondents, 95 reported that they currently grow crops in high tunnels. Forty-two percent (42%) of respondents’ tunnels were entirely certified organic, and 51% were entirely conventional. The remaining 7% had split operations.
The number of tunnels per respondent ranged from 0 to 22, with an average of 3.4 tunnels each. The total number of tunnels of all respondents was 311. Participants provided ranges of area covered by their high tunnel space; the total area covered by all respondents’ tunnels was estimated to be 682,906 square feet, or 15.7 acres. 

	Distribution of respondents, and tunnels represented.

	State
	% of respondents
	Total number of tunnels reported

	ME
	20 %
	46

	NH
	55 %
	188

	VT
	13 %
	55

	MA
	8 %
	15

	CT, RI, NY
	4 %
	7


Responses showed that warm-season crops tomato, pepper, and cucurbits (cucumber, summer squash, etc.) and herbs feature prominently in spring, summer and fall high tunnels. Greens are most commonly grown in fall, winter and spring high tunnels. Many growers use high tunnels for early season transplant production in the spring, before transitioning to other crops in summer. Growers also listed over 20 minor crops that are produced in high tunnels, including (in order of decreasing number of mentions): eggplant, alliums, carrot, brassicas, ornamentals, raspberry, strawberry, beet, beans, radish, ginger, cut flower, blackberries, and others.
	Responses to: “What crops do you grow during each season in your high tunnel?” Most popular entries are presented in rank order, with most popular listed first, number of responses in parentheses.

	Spring
	Summer
	Fall
	Winter

	Greens (48)
	Tomato (64)
	Greens (45)
	Greens (45)

	Transplants (46)
	Pepper (54)
	Tomato (42)
	Herbs (8)

	Tomato (36)
	Cucurbits (53)
	Pepper (27)
	Alliums (6)

	Cucurbits (26)
	Herbs (30)
	Herbs (20)
	

	Herbs (21)
	Transplants (25)
	Cucurbits (20)
	

	Pepper (19)
	Eggplant (13)
	
	

	
	Greens (17)
	
	


2. Pest and Disease Problems in High Tunnels. 

Among pests, aphids, hornworm and striped cucumber beetle were most frequently cited as causing mild, moderate or severe problems. Whiteflies and thrips were the next most frequently cited as causing mild or moderate problems. Mites (two-spotted spide, broad, and russet) and thrips were most frequently mentioned as “don’t know”, suggesting that growers may not know how to identify these pests or the damage they cause.  

Among diseases, tomato leaf mold, powdery mildew and gray mold were most frequently cited as causing mild, moderate or severe problems. Tomato or cucurbit viruses were the next most frequently cited as causing mild problems, or as “don’t know”, suggesting that growers may not know how to identify plant viruses. 

Voles were described as causing mild (35%), moderate (35%) or severe (15%) problems, with only 15% of respondents reporting that voles did not cause any problems.

Common insect pests in high tunnels
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Common diseases in high tunnels
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Most respondents (49-100%, depending on the category of material) did not use pesticides in their high tunnels in the year prior to the survey. Among those that used pesticides, most used general-use insecticides or fungicides, 1-3 times during the year. Based on the numbers of respondents and number of applications reported, we estimated 117 and 101 applications of general use insecticides and fungicides, respectively, and only 29 and 33 applications of restricted use insecticides and fungicides, respectively, were made among all respondents. Herbicides were very rarely used in high tunnels. 
Pesticide use in high tunnels
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Growers reported using a wide variety of IPM tactics in high tunnels. Plant-mediated systems such as banker plants, indicator or trap plants, and habitat plants were among the least frequently used. Other uncommon strategies included pesticide treatments (either spot or preventative), beneficial nematodes, screening to exclude pests, soil sanitization, and the use of diagnostic pathogen test kits.  Nearly all growers reported using routine scouting and good airflow management to reduce pest and disease problems.
Insect and disease management practices used in high tunnels
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3. High Tunnel Tomato Crop Quality & Yields

Nearly 40% of respondents grow exclusively indeterminate varieties in high tunnels. However, over 70% of respondents reported growing at least SOME of each of the following categories in their high tunnels: cherry tomatoes, modern greenhouse varieties, modern field varieties, and heirloom varieties. This suggests that there is a large amount of variation in varieties and types being grown. Over 60% of growers do not grow ANY grafted tomatoes, whereas only 40% grow some grafted plants, and around 10% grow exclusively grafted plants. 

Respondents were asked to estimate average total high tunnel yield in lbs of marketable fruit per plant during the prior year. 19% reported yields of 6-10 lbs per plant, 28% reported 11-15 lbs per plant, 19% reported 16-20 lbs per plant, and 7% reported yields of over 20 lbs per plant. 25% of respondents did not know their yields during the previous year. It is important to note that this question was flawed because yield for cherry tomatoes would be different (and much less) than yields of indeterminate greenhouse tomatoes, for example. 

Types of tomato varieties used in high tunnels 
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Over 60% of respondents observed foliar diseases, off-color leaves, fruit cracking, insect damage on fruit, blossom end rot, and yellow shoulder  in some, most, or all years in their high tunnel tomatoes. Other production issues were less commonly observed, but over 60% of respondents felt that all of these issues except fruit drop, off-color leaves, and too much vigor resulted in a loss of marketable yields when they did occur.
Fruit and plant quality issues
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4. Fertilization, Nutrient and Irrigation Management
Nearly all respondents (99%) reported that they were growing tomatoes in-ground. However, almost 20% reported that they were growing tomatoes in containers or bags, which suggests that some producers are growing both in soil and in media. Nearly 80% of growers apply some or all fertilizers pre-plant, and 50% of growers applied fertilizers through the irrigation/drip system (e.g. fertigated). Over 75% of respondents reported using organic solid and liquid fertilizers, whereas 25% reported that they used synthetic soluble or granular fertilizers. Most reported that they used a mixture of sources; with only a few growers using only a single source (14% used only organic solid fertilizers, 11% used only compost made on-farm, for example).

All in all, most growers were happy with their fertilization plan. Over 75% of respondents agreed somewhat or highly with the statements that their fertilization plan resulted in high yields, high quality fruit, met plant nutrient needs, and was easy to do. Over 60% of respondents felt confident in calculating fertilizer rates, and felt that they were applying only the amount of nutrients needed. There was greater uncertainty about the accumulation of soluble salts over time; 35% agreed with this statement, but 42% did not know.

Over 75% of growers reported that they re-mix beds at least once per year. Very few growers tested crop plants to monitor nutrient status: only 4% of growers reported that they use petiole sap testing, and 24% used plant leaf tissue analysis. Soil testing was much more commonly used. Most growers used field soil tests (47% yearly, 23% every other year, and 22% every 3-4 years). Fewer growers used soluble salts tests (26%, 16%, and 13%, respectively); and fewer still used the SME tests (19%, 8%, and 6%, respectively – with 3% testing more than once per year). Approximately half of growers reported removing the plastic at some point to leach soluble salts from the soil, a similar percentage reported that they used irrigation for the same purpose.

Most respondents (92%)  use drip irrigation. 55% of the respondents determine the timing of irrigation by feel of the soil, wheras another 36% use a timer.  Only 5% of respondents use a tensiometer to schedule irrigation events. Nearly all respondents felt their irrigation methods were easy to use, but 25-29% of respondents said that they disagreed with or did not know whether their irrigation strategy resulted in high yields or high quality fruit.

General growing practices
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Fertilizers used
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Perceptions about nutrient management/fertilization
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Nutrient management practices used in high tunnels
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Irrigation strategies
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Perceptions about irrigation strategies


[image: image12.emf]My irrigation methods are easy to use

o . . W Agree
My irrigation methods result in high quality
fruit ¥ Don't Know
My irrigation methods result in high yields @ Disagree

T T T T T 1

0% 20% 40% 60% 80% 100%











5. Resources/Information Needed

When asked what resources or information would help them manage insect and disease pests in high tunnels, respondents were most interested in identification tools for diseases and pests, regional biocontrol guidelines for high tunnels, web-based pest management information, lists of pest-resistant plant varieties, and action thresholds for specific pests/diseases. 
What resources or information would help you manage insect and disease pests in high tunnels?
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When asked what resources or information would help them manage crop fertility in high tunnels, respondents were most interested in information on how to identify nutrient deficiencies, guidelines for use of specific sources of fertility (e.g. composts), and local guidelines for high tunnel fertility management. 
What information or resources would help you improve your crop fertility management in your high tunnels? 
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We also asked participants specifically how they would like to receive information that would help them manage pests, diseases and crop and soil fertility. The most popular responses to this question were written fact sheets (accessible online, 81%), workshops and conferences (77%), twilight meetings (58%), and short (5-10 minute) instructional videos or “webinettes” (57%). 39% were interested in full-length (30m-1hr) webinars, and others wrote in suggestions, including: online video library, written fact sheets, farm visits by extension specialists, website with easily accessed info, and good online photos with decision trees for diagnosing issues.
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SurveyResults.csv

		High Tunnel Tomato Survey

		127 Responses as of 10 July 2016.  Not all completed; 110 finished (see below).

		Q2 - For the purposes of this survey, the term "high tunnels" will be defined as a polyethylene-covered structure with or without heating, electricity or mechanical ventilation.  
Do you currently grow crops in high tunnels?

		Answer		%		Count

		Yes		86.36%		95

		No		13.64%		15

		Total		100%		110

		Q3 - How would you describe yourself? Please check all that apply.

		Answer		%		Count

		Commercial grower		89.09%		98

		Home gardener		10.00%		11

		Agricultural service provider (e.g. Extension, NRCS, etc.)		3.64%		4

		Researcher or educator		5.45%		6

		Q7 - In which state are your high tunnel(s) located? Please check all that apply.

		Answer		%		Count

		ME		19.64%		22

		NH		55.36%		62

		VT		13.39%		15

		MA		8.04%		9

		CT		1.79%		2

		RI		0.89%		1

		NY		0.89%		1

						112

		Q8 - How much of your high tunnel production is certified organic?

		Answer		%		Count

		None		50.54%		47

		Some (specify percentage):		7.53%		7				seedlings, CNG, organic practices, natural/sustainable

		All		41.94%		39

		Total		100%		93

		Q9 - How many high tunnels do you currently use for crop production?

				Minimum		Maximum		Mean		Std Deviation		Variance		Count

		How many high tunnels do you currently use for crop production?		0		22		3.38		3.44		11.82		91

				ME		NH		VT		MA		CT/NY/RI

		Total tunnels per state, summed:		46		188		55		15		7				311

		Q10 - What is the total number of square feet of high
tunnel space that you use for crop production?

Please write in square footage,
or check range below:

		Answer		%		Count				Used mean values for those that responded with ranges:

		less than 1,000 square feet		10.11%		9				500

		1-10,000 square feet		28.09%		25				5000

		10-25,000 square feet		11.24%		10				12500

		More than 25,000 square feet		0.00%		0

		If possible, write in actual square footage:		50.56%		45				254500		estimated based on ranges

		Total		100%		89

		If possible, write in actual square footage:								428406		actual values for those that specified

		5472

		13,000								682906		TOTAL ESTIMATED SQ FT

		9000

		17500								15.6773645546		acres

		27300

		24,600

		1920

		17,000

		2880

		9372

		7704

		5952

		2016

		2,880

		26304

		1800

		8,500

		4,000

		3700

		8200

		2000

		9440

		6400

		200

		4368

		4080

		60000

		2288

		9280

		3500

		36000

		7000

		408

		816

		4000

		3500

		1440

		8000

		3200

		2562

		3500

		37,000

		14,900

		2,160

		3264

		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question		Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato		36				64				42				0				83		93%		1

		Pepper		19				54				27				0				59		66%		4

		Greens (spinach, lettuce, etc.)		48				17				45				45				65		73%		2

		Cucurbits (cucumber, squash, melon, etc.)		26				53				20				0				62		70%		3

		Herbs		21				30				20				8				40		45%		6

		Vegetable transplants		46				25				8				3				51		57%		5

		Ornamentals		5				4				3				1				8		9%

		Raspberry		2				4				5				0				5		6%

		Strawberry		4				5				2				0				6		7%

		OTHER (write-in):																				0%

		Allium (onion, scallion, garlic, leek)		6				4				7				6				7		8%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		2				5				5				4				5		6%

		Eggplant		3				13				7								13		15%		7

		Carrot		6				4				4				3				8		9%

		Beet		4				1				1								4		4%

		Beans (bush, green, pole)		2				3				1								3		3%

		Radish		2																2		2%

		Ginger						2												2		2%

		Cut flowers		1				2				2				1				2		2%

		Blackberries		2				2				2				2				2		2%

		Potato		1				1				1								1		1%

		Sweet Corn						1												1		1%

		Sweetpotato						1												1		1%

		Bulbs		1												1				1		1%

		Seed Crop Isolations		1				1				1								1		1%

		Root Vegetables										1				1				1		1%

		Apple		1				1				1								1		1%

		Rocks		1				1				1				1				1		1%

		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production?

		Question		None				Mild				Moderate				Severe				Don't Know				Total

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70

		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55

		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46

		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15

		Other insect/arthropods (please specify):

		colorado potato beetle		4

		flea beetles		4

		Crown mite (spinach)		3

		cutworms		3

		Cane Borer		2

		leaf miner (chard)		2

		ants (asian greens)		2

		squash bugs		2

		cabbage loopers		1

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1

		Other diseases (please specify):

		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1

		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1

		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased an

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0

		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81				Pathogen test kits		2%		2

		Use of sticky cards		27.06%		23				Sanitize soil or use new media		6%		5

		Pest/disease identification by farm staff		72.94%		62				Aphid banker plants		7%		6

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30				Preventative pesticide treatments		8%		7

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2				Beneficial nematodes		12%		10

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25				Spot pesticide treatments		14%		12

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32				Indicator or trap plants		14%		12

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19				Screening vents to exclude pests		14%		12

		Pesticides with low toxicity to non-target organisms		16.47%		14				Pesticides with low non-target toxicity		16%		14

		Preventative pesticide treatments		8.24%		7				Habitat or guardian plants		18%		15

		Spot pesticide treatments		14.12%		12				Microbial disease control products		22%		19

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33				Use of sticky cards		27%		23

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23				Parasites		27%		23

		Beneficial nematodes		11.76%		10				Biorational pesticides		29%		25

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12				Fallow periods between crops		34%		29

		Aphid banker plants		7.06%		6				Pest/disease ID by Extension specialist or commercial scout		35%		30

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15				Microbial insecticides		38%		32

		Resistant or less susceptible crop varieties		49.41%		42				Predators		39%		33

		Good airflow and ventilation		88.24%		75				Resistant or less susceptible crop varieties		49%		42

		Screening vents to exclude pests		14.12%		12				Crop rotation		58%		49

		Weed-free environment		60.00%		51				Weed-free environment		60%		51

		Sanitize soil or use new media		5.88%		5				Pest/disease ID by farm staff		73%		62

		Crop rotation		57.65%		49				Good airflow and ventilation		88%		75

		Fallow periods between crops		34.12%		29				Routine scouting		95%		81

		Other (please specify):		15.29%		14

		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop

		OMRI listed neem oil

		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83

		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels?

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Biological control guidelines for high tunnels in our region		3.66%		3		39.02%		32		57.32%		47		82

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80

		Identification tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83

		Pest and disease identification service		12.66%		10		32.91%		26		54.43%		43		79

		Information on pesticide/biocontrol compatibility		20.99%		17		37.04%		30		41.98%		34		81

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79

		Degree-day monitoring information		22.78%		18		39.24%		31		37.97%		30		79

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80

		Web-based pest management information		2.50%		2		38.75%		31		58.75%		47		80

		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)?

		Question		More than once per year				Once per year				Every other year				Once every 3 or more years				Never				Total

		Field soil test		0.00%		0		46.99%		39		22.89%		19		21.69%		18		8.43%		7		83

		Soluble salts test		0.00%		0		26.25%		21		16.25%		13		12.50%		10		45.00%		36		80

		Saturated media extract (SME) test		2.60%		2		19.48%		15		7.79%		6		6.49%		5		63.64%		49		77

		Plant leaf tissue analysis		2.56%		2		5.13%		4		3.85%		3		12.82%		10		75.64%		59		78

		Petiole sap testing		2.60%		2		1.30%		1		0.00%		0		0.00%		0		96.10%		74		77

		Removing plastic covering to leach salts from soil		2.60%		2		15.58%		12		6.49%		5		24.68%		19		50.65%		39		77

		Irrigation to leach salts from soil		11.69%		9		22.08%		17		7.79%		6		12.99%		10		45.45%		35		77

		Re-mix beds before planting each crop		28.05%		23		47.56%		39		6.10%		5		1.22%		1		17.07%		14		82

		Other (please specify):		30.00%		3		30.00%		3		0.00%		0		0.00%		0		40.00%		4		10

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations

		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total		NONE		SOME		ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		51		19		0

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		49		17		2

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		18		49		11

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		20		52		4

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		28		36		8

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		30		35		6

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		40		26		6

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade																												37

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum

		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		98.63%		72

		Plants are grown in containers or bags		19.18%		14

		Some or all fertilizers are applied before planting		79.45%		58

		Some or all fertilizers are applied through irrigation (fertigated)		49.32%		36

		Some or all fertilizers are applied in side-dress applications during the season		38.36%		28

		Irrigation is done by hand-watering, or overhead application		19.18%		14

		Irrigation is done using drip irrigation or emitters		91.78%		67

		Irrigation is scheduled with a timer		35.62%		26

		Irrigation is determined by the feel of soil/media		54.79%		40

		Irrigation is guided by the use of a tensiometer or other soil moisture meter		5.48%		4

		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories?

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70				21		48		1

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61				19		39		3

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65				12		46		7

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65				7		33		25

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70				9		57		4

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62				38		18		6

		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Yellow shoulders		31.75%		20		46.03%		29		19.05%		12		3.17%		2		63						84.21%		32		15.79%		6		38

		Internal white tissue		54.24%		32		37.29%		22		8.47%		5		0.00%		0		59						63.64%		14		36.36%		8		22

		Uneven ripening		42.62%		26		50.82%		31		6.56%		4		0.00%		0		61						61.54%		16		38.46%		10		26

		Blossom end rot		31.34%		21		52.24%		35		16.42%		11		0.00%		0		67						78.38%		29		21.62%		8		37

		Fruit cracking		27.27%		18		54.55%		36		13.64%		9		4.55%		3		66						82.86%		29		17.14%		6		35

		Insect damage to fruit		39.68%		25		49.21%		31		11.11%		7		0.00%		0		63						73.33%		22		26.67%		8		30

		Other (please specify):		25.00%		4		25.00%		1		50.00%		2		0.00%		0		7						100.00%		1		0.00%		0		1

		Poor flavor

		High Temps retard ripening

		Altenaira

		Canker

		mice eating them

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Lack of vigor		58.46%		38		40.00%		26		1.54%		1		0.00%		0		65						66.67%		20		33.33%		10		30

		Too much vigor		63.49%		40		28.57%		18		7.94%		5		0.00%		0		63						8.00%		2		92.00%		23		25

		Leaves off-color		36.51%		23		52.38%		33		11.11%		7		0.00%		0		63						27.27%		9		72.73%		24		33

		Documented nutrient deficiencies		53.23%		33		43.55%		27		1.61%		1		1.61%		1		62						65.22%		15		34.78%		8		23

		Poor fruit set		63.08%		41		35.38%		23		1.54%		1		0.00%		0		65						75.00%		15		25.00%		5		20

		Fruit drop		76.19%		48		23.81%		15		0.00%		0		0.00%		0		63						42.86%		6		57.14%		8		14

		Poor yields		60.32%		38		38.10%		24		1.59%		1		0.00%		0		63						85.71%		18		14.29%		3		21

		Foliar or leaf diseases		15.94%		11		44.93%		31		30.43%		21		8.70%		6		69						71.05%		27		28.95%		11		38

		Soilborne or root diseases		61.29%		38		35.48%		22		1.61%		1		1.61%		1		62						77.27%		17		22.73%		5		22

		Other (please specify):		50.00%		1		0.00%		0		0.00%		0		50.00%		1		2						100.00%		1		0.00%		0		1

		first year no data

		ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%		13		5.71%		4		0.00%		0		70

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%		14		2.82%		2		0.00%		0		71

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%		13		5.63%		4		0.00%		0		71

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%		5		2.86%		2		0.00%		0		70

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%		19		2.82%		2		0.00%		0		71

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%		29		18.84%		13		4.35%		3		69

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%		14		43.48%		30		24.64%		17		69

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%		11		15.49%		11		7.04%		5		71

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%		12		10.14%		7		1.45%		1		69

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%		13		5.80%		4		0.00%		0		69

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%		4		4.23%		3		1.41%		1		71

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels?

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%		26		74

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%		38		75

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%		43		77

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%		29		76

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%		49		76

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%		33		74

		Other (please specify):		0.00%		0		0.00%		0		100.00%		1		1

		heat controls or guidelines

		Hands on demonstration via twilight meeting?

		humidity control or guidelines

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues

		Q28 - Lastly, do you have any additional thoughts on how we can help you with your high tunnel production?

		One of my houses has stunted growth from late spring until mid summer and then seems to come out of it.  Part of that house produces normally.  I haven't a clue as to what is wrong I'm guessing something in the soil but am flummoxed.  I need advice or may

		create a facebook page for growers so we can communicate quickly and easily

		Being my first year, any best practices ideas based off of other successful farms data would be great to help me get off on the right foot.

		Thank you!

		No Meetings on Friday or Saturday due to winter farmers markets schedules

		Thanks for asking- and keep uptake great work!

		FYI,

NOFA/Mass is working on a specialty crops block grant with a focus on High Tunnels for MA... It would be good to connect regarding potential collaboration.  Julie Rawson is their Exec Director - www.nofamass.org and julie@nofamass.org



Looking for

		I think that disease management is a key area of improvement for us.  In tomatoes, any work to support the development of low cost determinate varieties with Fulvia resistance/tolerance would be a huge benefit.  We grow half of our tunnel tomatoes as bask

		the survey covered much of the issues

		Even though I am not state certified organic I do follow all the organic standards and am a member of "Certified Naturally Grown". There should be some recognition for this certifying group.

There also could be a data base set up to handle FAQ on high tu

		Simply seeing/know what other producers are growing in their tunnels; variety, yields, fertilization etc....

		Most of the nutrient information from extension specialist for high tunnel tomato production is for in ground production. Very little information is available for growing tomatoes in bags in a soilless mix. Fertilization practices need to be more exact wi

		Have the actually effectiveness of traditional chemicals ,organic chemicals, and bio chemicals against specific pests and diseases.

		I use a 30x72 high tunnel now to dry my garlic crop. Have lost very few bulbs to mold since switching  to it.

Would like to find a quick crop to plant and harvest by July 10.

		More guidance on organic fertilization regimes. especially if applying all nutrients before planting. Less time consuming methods of correcting nutrient deficiencies and/or applying needed nutrients throughout the season rather than all at once.

		Help me figure out how to meet NRCS and NOP requirements to plant a cover crop in an unheated  tunnel that is in production from April to October. (Most cover crops need to be planted by August or September to germinate...???)

		Just a point that the yield varies with the type of tomatoes.  We have heirlooms, regular greenhouse varieties (grafted), and cherry / grape tomatoes.  

ideas on how to rotate crops through a greenhouse / high tunnel would be great, we find that tomatoes

		more research on varities for gh

		Soluble salts are my biggest concern.  Knowing salt tolerant varieties would be helpful b

		No

		Visits during our growing seasons to get your comments, impressions, answer questions, etc.

		How to effectively side dress tomatoes when fertigation isn't an option and they are planted into landscape fabric?

What is the best spacing for controlling tomato ventilation issues and getting the most yield per square foot?

Is there an organic way ot

		This is our first season so couldn't answer many questions because no experience as yet.

		high tunnel design innovations to facilitate best management practices--eg. ideal spacing layouts for airflow and productivity, trellising systems, irrigation systems and schedules, low tech ventilation and airflow, 
we have rigged up a system to roll our

		Q39 - As part of this project, we will hold at least two high tunnel tomato conferences & workshops during the late fall or winter months. Specifically for the conferences, in which format would you be more likely to participate?

		Answer		%		Count

		Three identical one-day workshops, one located in each of Maine, Vermont and New Hampshire.		65.33%		49

		A single larger two-day conference located centrally for Northern New England states (probably NH).		24.00%		18

		Other (please describe):		10.67%		8

		Total		100%		75

		Other (please describe):

		3 single day intensives. 1 day pest, 1day disease 1 day fertility

		poor old MA!

		either of the above options

		Videos of workshops

		either

		Near enough

		Three identical one-day presentations. Online noters from any such conferences.

		mofga'sF2F





SurveyResults.csv

		





Sheet1

		Other (please specify):

		peppers sweet & hot		2

		bulbs

		ginger		2

		blackberry		2

		cucumbers		2

		Eggplant		13

		cold crops

		beans (bush, pole, green)		4

		garlic		2

		beet greens

		Apple

		beets		4

		carrots		8

		potatoes

		onions, scallions, leeks		5

		Radish		2

		Rocks

		melon

		cherry tomatoes

		sweet potatoes

		seed crop isolations

		flowers		4

		sweet corn

		zucchini/summer		2

		root vegetables

		kale

		tatsoi

		cauliflower

		Brussel sprouts

		cabbage

		Turnip

		Broccoli
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		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question				Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato				36				64				42				0				83		93%		1				1		Tomato		93%

		Pepper				19				54				27				0				59		66%		4				2		Greens		73%

		Greens (spinach, lettuce, etc.)				48				17				45				45				65		73%		2				3		Cucurbits		70%

		Cucurbits (cucumber, squash, melon, etc.)				26				53				20				0				62		70%		3				4		Pepper		66%

		Herbs				21				30				20				8				40		45%		6				5		Vegetable transplants		57%

		Vegetable transplants				46				25				8				3				51		57%		5				6		Herbs		45%

		Ornamentals		5		5				4				3				1				8		9%		8				7		Eggplant		15%

		Raspberry		5		2				4				5				0				5		6%						8		Ornamentals		9%

		Strawberry		5		4				5				2				0				6		7%		10				8		Carrot		9%

		OTHER (write-in):																						0%						9		Alliums		8%

		Allium (onion, scallion, garlic, leek)		7		6				4				7				6				7		8%		9				10		Strawberry		7%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		5		2				5				5				4				5		6%

		Eggplant		13		3				13				7								13		15%		7

		Carrot		6		6				4				4				3				8		9%		8

		Beet		4		4				1				1								4		4%

		Beans (bush, green, pole)		3		2				3				1								3		3%

		Radish		2		2																2		2%

		Ginger		2						2												2		2%

		Cut flowers		2		1				2				2				1				2		2%

		Blackberries		2		2				2				2				2				2		2%

		Potato		1		1				1				1								1		1%

		Sweet Corn		1						1												1		1%

		Sweetpotato		1						1												1		1%

		Bulbs		1		1												1				1		1%

		Seed Crop Isolations		1		1				1				1								1		1%

		Root Vegetables		1										1				1				1		1%

		Apple		1		1				1				1								1		1%

		Rocks		1		1				1				1				1				1		1%

		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production?

		Question		None				Mild				Moderate				Severe				Don't Know				Total								None		Mild		Moderate		Severe		Don't Know

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79						Aphids		27%		41%		19%		14%		0%

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65						Two-Spotted Spider Mite		51%		9%		14%		8%		18%

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57						Broad Mite		67%		0%		0%		0%		33%

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58						Russet Mite		67%		0%		0%		2%		31%

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64						Thrips		56%		13%		13%		3%		16%

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67						Whiteflies		51%		27%		13%		4%		4%

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77						Tomato Hornworm		27%		38%		22%		12%		1%

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58						Yellow-Striped Armyworm		79%		5%		7%		0%		9%

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59						Spotted Wing Drosophila		71%		7%		7%		3%		12%

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70						Striped Cucumber Beetle		39%		23%		26%		11%		1%

		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55

		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46

		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15

		Other insect/arthropods (please specify):

		colorado potato beetle		4																												None		Mild		Moderate		Severe		Don't Know

		flea beetles		4																										Tomato leaf mold (Fulvia)		27%		18%		22%		22%		12%												60

		Crown mite (spinach)		3																										Powdery mildew		27%		31%		29%		11%		2%												62

		cutworms		3																										Gray mold (Botrytis)		32%		33%		23%		8%		3%												60

		Cane Borer		2																										Spinach downy mildew		70%		9%		9%		2%		9%												53

		leaf miner (chard)		2																										Basil downy mildew		58%		14%		5%		14%		9%												57

		ants (asian greens)		2																										Lettuce downy mildew		53%		17%		15%		4%		11%												53

		squash bugs		2																										Tomato viruses		45%		24%		10%		3%		17%												58

		cabbage loopers		1																										Cucurbit viruses		44%		31%		7%		2%		16%												55

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1

		Other diseases (please specify):

		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1

		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1

		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased an

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)																				Never		1-3 times		4-9 times		more than 10 times

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5																General Use		Insecticide		49%		42%		6%		3%

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5																		Fungicide		60%		31%		6%		3%

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6																		Herbicide		95%		5%		0%		0%

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5																Restricted Use		Insecticide		83%		16%		1%		0%

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33																		Fungicide		83%		14%		3%		0%

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0																		Herbicide		100%		0%		0%		0%

		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81

		Use of sticky cards		27.06%		23

		Pest/disease identification by farm staff		72.94%		62

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19

		Pesticides with low toxicity to non-target organisms		16.47%		14

		Preventative pesticide treatments		8.24%		7

		Spot pesticide treatments		14.12%		12

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23

		Beneficial nematodes		11.76%		10

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12

		Aphid banker plants		7.06%		6

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15

		Resistant or less susceptible crop varieties		49.41%		42

		Good airflow and ventilation		88.24%		75

		Screening vents to exclude pests		14.12%		12

		Weed-free environment		60.00%		51

		Sanitize soil or use new media		5.88%		5

		Crop rotation		57.65%		49

		Fallow periods between crops		34.12%		29

		Other (please specify):		15.29%		14

		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop

		OMRI listed neem oil

		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83

		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels?																						Not needed		Somewhat helpful		Very helpful

		Question		Not needed				Somewhat helpful				Very helpful				Total						Regional biological control guidelines for high tunnels		4%		39%		57%

		Biological control guidelines for high tunnels in our region		3.66%		3		39.02%		32		57.32%		47		82						Scouting methods for specific pests		10%		33%		58%

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80						Identification tools for diseases and pests		8%		28%		64%

		Identification tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83						Pest and disease identification service		13%		33%		54%

		Pest and disease identification service		12.66%		10		32.91%		26		54.43%		43		79						Information on pesticide/biocontrol compatibility		21%		37%		42%

		Information on pesticide/biocontrol compatibility		20.99%		17		37.04%		30		41.98%		34		81						Lists of pest-resistant plant varieties		5%		36%		59%

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78						Pest/disease biology		11%		39%		49%

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79						Spray application methods		23%		49%		28%

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79						Degree-day monitoring information		23%		39%		38%

		Degree-day monitoring information		22.78%		18		39.24%		31		37.97%		30		79						Action thresholds (when to act)		7%		38%		54%

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81						Cost/benefit analyses		14%		43%		44%

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80						Web-based pest management information		3%		39%		59%

		Web-based pest management information		2.50%		2		38.75%		31		58.75%		47		80

		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)?

				>1/year		yearly		every 2 yrs		every 3-4 yrs		never

		Field soil test		0.00%		46.99%		22.89%		21.69%		8.43%

		Soluble salts test		0%		26%		16%		13%		45%

		Saturated media extract (SME) test		3%		19%		8%		6%		64%

		Plant leaf tissue analysis		3%		5%		4%		13%		76%

		Petiole sap testing		3%		1%		0%		0%		96%

		Removing plastic covering to leach salts from soil		3%		16%		6%		25%		51%

		Irrigation to leach salts from soil		12%		22%		8%		13%		45%

		Re-mix beds before planting each crop		28%		48%		6%		1%		17%

		Other (please specify):		30.00%		30.00%		0.00%		0.00%		40.00%

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations

		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total				NONE		SOME		ALL								NONE		SOME/ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		73%		27%		0%						Synthetic granular fertilizers (e.g. 10-10-10, etc.)		0.7286		0.2714

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72%		25%		3%						Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		0.7206		0.2794

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23%		63%		14%						Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		0.2308		0.7692

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26%		68%		5%						Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		0.2632		0.7369

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		Compost made on-farm		39%		50%		11%						Compost made on-farm		0.3889		0.6111

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		Compost made off-farm		42%		49%		8%						Compost made off-farm		0.4225		0.5775

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		Animal manures		56%		36%		8%						Animal manures		0.5556		0.4444

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum

		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		99%		72

		Plants are grown in containers or bags		19%		14

		Some or all fertilizers are applied pre-plant		79%		58

		Some or all fertilizers are applied via irrigation		49%		36

		Some or all fertilizers are applied mid-season		38%		28

		Irrigation is done by hand-watering/overhead		19%		14

		Irrigation is done using drip irrigation		92%		67

		Irrigation is scheduled with a timer		36%		26

		Irrigation is determined by the feel of soil/media		55%		40

		Irrigation is guided by use of a tensiometer		5%		4

		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories?

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70		Heirloom varieties		30%		69%		1%

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61		Modern field varieties		31%		64%		5%

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65		Modern greenhouse varieties		18%		71%		11%

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65		Indeterminate varieties		11%		51%		38%

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70		Cherry tomato varieties		13%		81%		6%

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62		Grafted tomatoes (any variety)		61%		29%		10%

		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

				Never		Some years		Most years		Always										Total						Yes		No						Total

		Yellow shoulders		32%		46%		19%		3%				12				2		63				Yellow shoulders		84%		16%				6		38

		Internal white tissue		54%		37%		8%		0%				5				0		59				Internal white tissue		64%		36%				8		22																				Q21#1 - How often has this happened?

		Uneven ripening		43%		51%		7%		0%				4				0		61				Uneven ripening		62%		38%				10		26																						Never		Some years		Most years		Always

		Blossom end rot		31%		52%		16%		0%				11				0		67				Blossom end rot		78%		22%				8		37																				Yellow shoulders		32%		46%		19%		3%

		Fruit cracking		27%		55%		14%		5%				9				3		66				Fruit cracking		83%		17%				6		35																				Internal white tissue		54%		37%		8%		0%

		Insect damage to fruit		40%		49%		11%		0%				7				0		63				Insect damage to fruit		73%		27%				8		30																				Uneven ripening		43%		51%		7%		0%

		Other (please specify):		25%		25%		50%		0%				2				0		7																																		Blossom end rot		31%		52%		16%		0%

		Poor flavor																																																				Fruit cracking		27%		55%		14%		5%

		High Temps retard ripening																																																				Insect damage to fruit		40%		49%		11%		0%

		Altenaira																																																				Lack of vigor		58%		40%		2%		0%

		Canker																																																				Too much vigor		63%		29%		8%		0%

		mice eating them																																																				Leaves off-color		37%		52%		11%		0%

																																																						Documented nutrient deficiencies		53%		44%		2%		2%

																																																						Poor fruit set		63%		35%		2%		0%

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?																												Fruit drop		76%		24%		0%		0%

				Never		Some years		Most years		Always						Always				Total						Yes		No						Total																				Poor yields		60%		38%		2%		0%

		Lack of vigor		58%		40%		2%		0%						0.00%		0		65				Lack of vigor		67%		33%				10		30																				Foliar or leaf diseases		16%		45%		30%		9%

		Too much vigor		63%		29%		8%		0%						0.00%		0		63				Too much vigor		8%		92%				23		25																				Soilborne or root diseases		61%		35%		2%		2%

		Leaves off-color		37%		52%		11%		0%						0.00%		0		63				Leaves off-color		27%		73%				24		33

		Documented nutrient deficiencies		53%		44%		2%		2%						1.61%		1		62				Documented nutrient deficiencies		65%		35%				8		23

		Poor fruit set		63%		35%		2%		0%						0.00%		0		65				Poor fruit set		75%		25%				5		20

		Fruit drop		76%		24%		0%		0%						0.00%		0		63				Fruit drop		43%		57%				8		14

		Poor yields		60%		38%		2%		0%						0.00%		0		63				Poor yields		86%		14%				3		21

		Foliar or leaf diseases		16%		45%		30%		9%						8.70%		6		69				Foliar or leaf diseases		71%		29%				11		38

		Soilborne or root diseases		61%		35%		2%		2%						1.61%		1		62				Soilborne or root diseases		77%		23%				5		22

		Other (please specify):		50%		0%		0%		50%						50.00%		1		2

		first year no data

		ignorance

																																																						first year no data

																																																						ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral						My fertilization plan:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My fertilization plan:		Agree		Don't Know		Disagree

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%						results in high yields		31%		44%		19%		6%		0%		My fertilization plan results in high yields		76%		19%		6%

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%						results in high quality fruit		35%		42%		20%		3%		0%		My fertilization plan results in high quality fruit		77%		20%		3%

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%						meets plant nutrient needs		27%		49%		18%		6%		0%		My fertilization plan meets plant nutrient needs		76%		18%		6%

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%						is easy to implement		37%		53%		7%		3%		0%		My fertilization plan is easy to implement		90%		7%		3%

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%						applies only the amount of nutrients needed		18%		52%		27%		3%		0%		I apply only the amount of nutrients needed		70%		27%		3%

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%						SS have increased over time		19%		16%		42%		19%		4%		SS have increased over time		35%		42%		23%

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%						It is hard to find the fertilizers that I want to use		1%		10%		20%		43%		25%		It is hard to find the fertilizers that I want to use		12%		20%		68%

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%						I feel confident in calculating fertilizer rates		28%		34%		15%		15%		7%		I feel confident in calculating fertilizer rates		62%		15%		23%

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%						My irrigation methods:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My irrigation methods:

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%						result in high yields		32%		39%		17%		10%		1%		My irrigation methods result in high yields		71%		17%		12%

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%						result in high quality fruit		39%		36%		19%		6%		0%		My irrigation methods result in high quality fruit		75%		19%		6%

																		are easy to use		48%		41%		6%		4%		1%		My irrigation methods are easy to use		89%		6%		6%

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels?

		Question		Not needed				Somewhat helpful				Very helpful

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%

		Other (please specify):		0.00%		0		0.00%		0		100.00%

		heat controls or guidelines

		Hands on demonstration via twilight meeting?

		humidity control or guidelines

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues
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		High Tunnel Tomato Survey

		127 Responses as of 10 July 2016.  Not all completed; 110 finished (see below).

		Q2 - For the purposes of this survey, the term "high tunnels" will be defined as a polyethylene-covered structure with or without heating, electricity or mechanical ventilation.  
Do you currently grow crops in high tunnels?

		Answer		%		Count

		Yes		86.36%		95

		No		13.64%		15

		Total		100%		110

		Q3 - How would you describe yourself? Please check all that apply.

		Answer		%		Count

		Commercial grower		89.09%		98

		Home gardener		10.00%		11

		Agricultural service provider (e.g. Extension, NRCS, etc.)		3.64%		4

		Researcher or educator		5.45%		6

		Q7 - In which state are your high tunnel(s) located? Please check all that apply.

		Answer		%		Count

		ME		19.64%		22

		NH		55.36%		62

		VT		13.39%		15

		MA		8.04%		9

		CT		1.79%		2

		RI		0.89%		1

		NY		0.89%		1

						112

		Q8 - How much of your high tunnel production is certified organic?

		Answer		%		Count

		None		50.54%		47

		Some (specify percentage):		7.53%		7				seedlings, CNG, organic practices, natural/sustainable

		All		41.94%		39

		Total		100%		93

		Q9 - How many high tunnels do you currently use for crop production?

				Minimum		Maximum		Mean		Std Deviation		Variance		Count

		How many high tunnels do you currently use for crop production?		0		22		3.38		3.44		11.82		91

				ME		NH		VT		MA		CT/NY/RI

		Total tunnels per state, summed:		46		188		55		15		7				311

		Q10 - What is the total number of square feet of high
tunnel space that you use for crop production?

Please write in square footage,
or check range below:

		Answer		%		Count				Used mean values for those that responded with ranges:

		less than 1,000 square feet		10.11%		9				500

		1-10,000 square feet		28.09%		25				5000

		10-25,000 square feet		11.24%		10				12500

		More than 25,000 square feet		0.00%		0

		If possible, write in actual square footage:		50.56%		45				254500		estimated based on ranges

		Total		100%		89



		If possible, write in actual square footage:								428406		actual values for those that specified
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		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question		Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato		36				64				42				0				83		93%		1

		Pepper		19				54				27				0				59		66%		4

		Greens (spinach, lettuce, etc.)		48				17				45				45				65		73%		2

		Cucurbits (cucumber, squash, melon, etc.)		26				53				20				0				62		70%		3

		Herbs		21				30				20				8				40		45%		6

		Vegetable transplants		46				25				8				3				51		57%		5

		Ornamentals		5				4				3				1				8		9%

		Raspberry		2				4				5				0				5		6%

		Strawberry		4				5				2				0				6		7%

		OTHER (write-in):																				0%

		Allium (onion, scallion, garlic, leek)		6				4				7				6				7		8%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		2				5				5				4				5		6%

		Eggplant		3				13				7								13		15%		7

		Carrot		6				4				4				3				8		9%

		Beet		4				1				1								4		4%

		Beans (bush, green, pole)		2				3				1								3		3%

		Radish		2																2		2%

		Ginger						2												2		2%

		Cut flowers		1				2				2				1				2		2%

		Blackberries		2				2				2				2				2		2%

		Potato		1				1				1								1		1%

		Sweet Corn						1												1		1%

		Sweetpotato						1												1		1%

		Bulbs		1												1				1		1%

		Seed Crop Isolations		1				1				1								1		1%

		Root Vegetables										1				1				1		1%

		Apple		1				1				1								1		1%

		Rocks		1				1				1				1				1		1%

		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production? 

		Question		None				Mild				Moderate				Severe				Don't Know				Total

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70

		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55

		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46

		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15

		Other insect/arthropods (please specify):

		colorado potato beetle		4

		flea beetles		4

		Crown mite (spinach)		3

		cutworms		3

		Cane Borer		2

		leaf miner (chard)		2

		ants (asian greens)		2

		squash bugs		2

		cabbage loopers		1

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1

		Other diseases (please specify):

		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1

		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1

		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased and used by non-licensed applicators and the general public.

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0

		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81				Pathogen test kits		2%		2

		Use of sticky cards		27.06%		23				Sanitize soil or use new media		6%		5

		Pest/disease identification by farm staff		72.94%		62				Aphid banker plants		7%		6

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30				Preventative pesticide treatments		8%		7

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2				Beneficial nematodes		12%		10

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25				Spot pesticide treatments		14%		12

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32				Indicator or trap plants		14%		12

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19				Screening vents to exclude pests		14%		12

		Pesticides with low toxicity to non-target organisms		16.47%		14				Pesticides with low non-target toxicity		16%		14

		Preventative pesticide treatments		8.24%		7				Habitat or guardian plants		18%		15

		Spot pesticide treatments		14.12%		12				Microbial disease control products		22%		19

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33				Use of sticky cards		27%		23

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23				Parasites 		27%		23

		Beneficial nematodes		11.76%		10				Biorational pesticides		29%		25

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12				Fallow periods between crops		34%		29

		Aphid banker plants		7.06%		6				Pest/disease ID by Extension specialist or commercial scout		35%		30

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15				Microbial insecticides		38%		32

		Resistant or less susceptible crop varieties		49.41%		42				Predators		39%		33

		Good airflow and ventilation		88.24%		75				Resistant or less susceptible crop varieties		49%		42

		Screening vents to exclude pests		14.12%		12				Crop rotation		58%		49

		Weed-free environment		60.00%		51				Weed-free environment		60%		51

		Sanitize soil or use new media		5.88%		5				Pest/disease ID by farm staff		73%		62

		Crop rotation		57.65%		49				Good airflow and ventilation		88%		75

		Fallow periods between crops		34.12%		29				Routine scouting		95%		81

		Other (please specify):		15.29%		14



		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly 

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop 

		OMRI listed neem oil

		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83

		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels? 

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Biological control guidelines for high tunnels in our region		3.66%		3		39.02%		32		57.32%		47		82

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80

		Identification tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83

		Pest and disease identification service		12.66%		10		32.91%		26		54.43%		43		79

		Information on pesticide/biocontrol compatibility		20.99%		17		37.04%		30		41.98%		34		81

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79

		Degree-day monitoring information		22.78%		18		39.24%		31		37.97%		30		79

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80

		Web-based pest management information		2.50%		2		38.75%		31		58.75%		47		80

		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)? 

		Question		More than once per year				Once per year				Every other year				Once every 3 or more years				Never				Total

		Field soil test		0.00%		0		46.99%		39		22.89%		19		21.69%		18		8.43%		7		83

		Soluble salts test		0.00%		0		26.25%		21		16.25%		13		12.50%		10		45.00%		36		80

		Saturated media extract (SME) test		2.60%		2		19.48%		15		7.79%		6		6.49%		5		63.64%		49		77

		Plant leaf tissue analysis		2.56%		2		5.13%		4		3.85%		3		12.82%		10		75.64%		59		78

		Petiole sap testing		2.60%		2		1.30%		1		0.00%		0		0.00%		0		96.10%		74		77

		Removing plastic covering to leach salts from soil		2.60%		2		15.58%		12		6.49%		5		24.68%		19		50.65%		39		77

		Irrigation to leach salts from soil		11.69%		9		22.08%		17		7.79%		6		12.99%		10		45.45%		35		77

		Re-mix beds before planting each crop		28.05%		23		47.56%		39		6.10%		5		1.22%		1		17.07%		14		82

		Other (please specify):		30.00%		3		30.00%		3		0.00%		0		0.00%		0		40.00%		4		10

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations

		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total		NONE		SOME		ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		51		19		0

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		49		17		2

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		18		49		11

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		20		52		4

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		28		36		8

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		30		35		6

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		40		26		6

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade																												37

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum

		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		98.63%		72

		Plants are grown in containers or bags		19.18%		14

		Some or all fertilizers are applied before planting		79.45%		58

		Some or all fertilizers are applied through irrigation (fertigated)		49.32%		36

		Some or all fertilizers are applied in side-dress applications during the season		38.36%		28

		Irrigation is done by hand-watering, or overhead application		19.18%		14

		Irrigation is done using drip irrigation or emitters		91.78%		67

		Irrigation is scheduled with a timer		35.62%		26

		Irrigation is determined by the feel of soil/media		54.79%		40

		Irrigation is guided by the use of a tensiometer or other soil moisture meter		5.48%		4

		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories? 

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70				21		48		1

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61				19		39		3

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65				12		46		7

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65				7		33		25

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70				9		57		4

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62				38		18		6

		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Yellow shoulders		31.75%		20		46.03%		29		19.05%		12		3.17%		2		63						84.21%		32		15.79%		6		38

		Internal white tissue		54.24%		32		37.29%		22		8.47%		5		0.00%		0		59						63.64%		14		36.36%		8		22

		Uneven ripening		42.62%		26		50.82%		31		6.56%		4		0.00%		0		61						61.54%		16		38.46%		10		26

		Blossom end rot		31.34%		21		52.24%		35		16.42%		11		0.00%		0		67						78.38%		29		21.62%		8		37

		Fruit cracking		27.27%		18		54.55%		36		13.64%		9		4.55%		3		66						82.86%		29		17.14%		6		35

		Insect damage to fruit		39.68%		25		49.21%		31		11.11%		7		0.00%		0		63						73.33%		22		26.67%		8		30

		Other (please specify):		25.00%		4		25.00%		1		50.00%		2		0.00%		0		7						100.00%		1		0.00%		0		1

		Poor flavor

		High Temps retard ripening

		Altenaira

		Canker

		mice eating them

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Lack of vigor		58.46%		38		40.00%		26		1.54%		1		0.00%		0		65						66.67%		20		33.33%		10		30

		Too much vigor		63.49%		40		28.57%		18		7.94%		5		0.00%		0		63						8.00%		2		92.00%		23		25

		Leaves off-color		36.51%		23		52.38%		33		11.11%		7		0.00%		0		63						27.27%		9		72.73%		24		33

		Documented nutrient deficiencies		53.23%		33		43.55%		27		1.61%		1		1.61%		1		62						65.22%		15		34.78%		8		23

		Poor fruit set		63.08%		41		35.38%		23		1.54%		1		0.00%		0		65						75.00%		15		25.00%		5		20

		Fruit drop		76.19%		48		23.81%		15		0.00%		0		0.00%		0		63						42.86%		6		57.14%		8		14

		Poor yields		60.32%		38		38.10%		24		1.59%		1		0.00%		0		63						85.71%		18		14.29%		3		21

		Foliar or leaf diseases		15.94%		11		44.93%		31		30.43%		21		8.70%		6		69						71.05%		27		28.95%		11		38

		Soilborne or root diseases		61.29%		38		35.48%		22		1.61%		1		1.61%		1		62						77.27%		17		22.73%		5		22

		Other (please specify):		50.00%		1		0.00%		0		0.00%		0		50.00%		1		2						100.00%		1		0.00%		0		1

		first year no data

		ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?  

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%		13		5.71%		4		0.00%		0		70

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%		14		2.82%		2		0.00%		0		71

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%		13		5.63%		4		0.00%		0		71

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%		5		2.86%		2		0.00%		0		70

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%		19		2.82%		2		0.00%		0		71

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%		29		18.84%		13		4.35%		3		69

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%		14		43.48%		30		24.64%		17		69

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%		11		15.49%		11		7.04%		5		71

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%		12		10.14%		7		1.45%		1		69

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%		13		5.80%		4		0.00%		0		69

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%		4		4.23%		3		1.41%		1		71

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels? 

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%		26		74

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%		38		75

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%		43		77

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%		29		76

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%		49		76

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%		33		74

		Other (please specify):		0.00%		0		0.00%		0		100.00%		1		1

		heat controls or guidelines

		Hands on demonstration via twilight meeting?

		humidity control or guidelines

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues

		Q28 - Lastly, do you have any additional thoughts on how we can help you with your high tunnel production?

		One of my houses has stunted growth from late spring until mid summer and then seems to come out of it.  Part of that house produces normally.  I haven't a clue as to what is wrong I'm guessing something in the soil but am flummoxed.  I need advice or maybe answers to FAQ's regarding soil problems.

		create a facebook page for growers so we can communicate quickly and easily 

		Being my first year, any best practices ideas based off of other successful farms data would be great to help me get off on the right foot.

		Thank you!

		No Meetings on Friday or Saturday due to winter farmers markets schedules

		Thanks for asking- and keep uptake great work!

		FYI,

NOFA/Mass is working on a specialty crops block grant with a focus on High Tunnels for MA... It would be good to connect regarding potential collaboration.  Julie Rawson is their Exec Director - www.nofamass.org and julie@nofamass.org



Looking forward to your efforts.  We are in the plans of building 3-4 additional tunnels over the next few years and will increase our efforts to utilize tunnels in our production system (currently ~7 acres of field veg).

		I think that disease management is a key area of improvement for us.  In tomatoes, any work to support the development of low cost determinate varieties with Fulvia resistance/tolerance would be a huge benefit.  We grow half of our tunnel tomatoes as basket woven determinates, half as grafted, pruned, trellised greenhouse varieties.  Our determinate are invariably hammered with Fulvia, but we still grow them because the timing and numbers work in our older, narrow, unheated tunnels.
Also, more specific recommendations and research into soil borne disease suppression in winter greens crops would be very useful.  We have ongoing problems with spinach germination and early damping off, despite having relatively sandy soil that we've managed for all conceivable moisture levels with identically poor results.  Likewise, the past two years we've had increasing problems with Botrytis Crown Rot of lettuce in our winter tunnels.  I'd like it if I could address these problems with some OMRI approved soil treatment pre-plant or something of the sort.  
Aphid control in super cold winter conditions continues to be an issue, though we had decent luck releasing ladybugs last December, and might keep a lid on things if we started earlier in mid-October.   In general, I prefer to rely on beneficials and prefer not to spray.

		the survey covered much of the issues

		Even though I am not state certified organic I do follow all the organic standards and am a member of "Certified Naturally Grown". There should be some recognition for this certifying group.

There also could be a data base set up to handle FAQ on high tunnel production where one could go to get quick answers to problems or maybe insect identifications via photos, since everyone seems to have smart phones these days. Maybe an app that matches pests when you take a picture of it, then tells you organic and non organic ways to treat the problem.  

		Simply seeing/know what other producers are growing in their tunnels; variety, yields, fertilization etc....

		Most of the nutrient information from extension specialist for high tunnel tomato production is for in ground production. Very little information is available for growing tomatoes in bags in a soilless mix. Fertilization practices need to be more exact with this growing method.

		Have the actually effectiveness of traditional chemicals ,organic chemicals, and bio chemicals against specific pests and diseases. 

		I use a 30x72 high tunnel now to dry my garlic crop. Have lost very few bulbs to mold since switching  to it.

Would like to find a quick crop to plant and harvest by July 10.

		More guidance on organic fertilization regimes. especially if applying all nutrients before planting. Less time consuming methods of correcting nutrient deficiencies and/or applying needed nutrients throughout the season rather than all at once.

		Help me figure out how to meet NRCS and NOP requirements to plant a cover crop in an unheated  tunnel that is in production from April to October. (Most cover crops need to be planted by August or September to germinate...???)

		Just a point that the yield varies with the type of tomatoes.  We have heirlooms, regular greenhouse varieties (grafted), and cherry / grape tomatoes.  

ideas on how to rotate crops through a greenhouse / high tunnel would be great, we find that tomatoes are the high income crop and have not found others that have worked for us.  Winter growing is a great way to feed voles all year.  

		more research on varities for gh

		Soluble salts are my biggest concern.  Knowing salt tolerant varieties would be helpful b

		No

		Visits during our growing seasons to get your comments, impressions, answer questions, etc.

		How to effectively side dress tomatoes when fertigation isn't an option and they are planted into landscape fabric?

What is the best spacing for controlling tomato ventilation issues and getting the most yield per square foot?

Is there an organic way other than resistant varieties to control leaf mold?

Cucumber trellising, yes or no? What is the best method?

Is increased pepper yield in greenhouses really worth it? Eggplant?

		This is our first season so couldn't answer many questions because no experience as yet.

		high tunnel design innovations to facilitate best management practices--eg. ideal spacing layouts for airflow and productivity, trellising systems, irrigation systems and schedules, low tech ventilation and airflow, 
we have rigged up a system to roll our sides all the way to the top of the tunnel over winter which helps get moisture to the soil, but i'd love to learn the best/easiest way to do it.

also, methods for on-farm propagation of beneficials.

thanks!!!

		Q39 - As part of this project, we will hold at least two high tunnel tomato conferences & workshops during the late fall or winter months. Specifically for the conferences, in which format would you be more likely to participate?

		Answer		%		Count

		Three identical one-day workshops, one located in each of Maine, Vermont and New Hampshire.		65.33%		49

		A single larger two-day conference located centrally for Northern New England states (probably NH).		24.00%		18

		Other (please describe):		10.67%		8

		Total		100%		75

		Other (please describe):

		3 single day intensives. 1 day pest, 1day disease 1 day fertility

		poor old MA!

		either of the above options

		Videos of workshops

		either

		Near enough

		Three identical one-day presentations. Online noters from any such conferences.

		mofga'sF2F
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		Other (please specify):

		peppers sweet & hot		2

		bulbs

		ginger		2

		blackberry		2

		cucumbers		2

		Eggplant		13

		cold crops

		beans (bush, pole, green)		4

		garlic		2

		beet greens

		Apple

		beets		4

		carrots		8

		potatoes

		onions, scallions, leeks		5

		Radish		2

		Rocks

		melon

		cherry tomatoes

		sweet potatoes

		seed crop isolations

		flowers		4

		sweet corn

		zucchini/summer		2

		root vegetables

		kale

		tatsoi

		cauliflower

		Brussel sprouts

		cabbage

		Turnip

		Broccoli
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		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question				Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato				36				64				42				0				83		93%		1				1		Tomato		93%

		Pepper				19				54				27				0				59		66%		4				2		Greens		73%

		Greens (spinach, lettuce, etc.)				48				17				45				45				65		73%		2				3		Cucurbits		70%

		Cucurbits (cucumber, squash, melon, etc.)				26				53				20				0				62		70%		3				4		Pepper		66%

		Herbs				21				30				20				8				40		45%		6				5		Vegetable transplants		57%

		Vegetable transplants				46				25				8				3				51		57%		5				6		Herbs		45%

		Ornamentals		5		5				4				3				1				8		9%		8				7		Eggplant		15%

		Raspberry		5		2				4				5				0				5		6%						8		Ornamentals		9%

		Strawberry		5		4				5				2				0				6		7%		10				8		Carrot		9%

		OTHER (write-in):																						0%						9		Alliums		8%

		Allium (onion, scallion, garlic, leek)		7		6				4				7				6				7		8%		9				10		Strawberry		7%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		5		2				5				5				4				5		6%

		Eggplant		13		3				13				7								13		15%		7

		Carrot		6		6				4				4				3				8		9%		8

		Beet		4		4				1				1								4		4%

		Beans (bush, green, pole)		3		2				3				1								3		3%

		Radish		2		2																2		2%

		Ginger		2						2												2		2%

		Cut flowers		2		1				2				2				1				2		2%

		Blackberries		2		2				2				2				2				2		2%

		Potato		1		1				1				1								1		1%

		Sweet Corn		1						1												1		1%

		Sweetpotato		1						1												1		1%

		Bulbs		1		1												1				1		1%

		Seed Crop Isolations		1		1				1				1								1		1%

		Root Vegetables		1										1				1				1		1%

		Apple		1		1				1				1								1		1%

		Rocks		1		1				1				1				1				1		1%





		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production? 

		Question		None				Mild				Moderate				Severe				Don't Know				Total								None		Mild		Moderate		Severe		Don't Know

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79						Aphids		27%		41%		19%		14%		0%

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65						Two-Spotted Spider Mite		51%		9%		14%		8%		18%

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57						Broad Mite		67%		0%		0%		0%		33%

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58						Russet Mite		67%		0%		0%		2%		31%

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64						Thrips		56%		13%		13%		3%		16%

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67						Whiteflies		51%		27%		13%		4%		4%

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77						Tomato Hornworm		27%		38%		22%		12%		1%

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58						Yellow-Striped Armyworm		79%		5%		7%		0%		9%

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59						Spotted Wing Drosophila		71%		7%		7%		3%		12%

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70						Striped Cucumber Beetle		39%		23%		26%		11%		1%



		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55



		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46



		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15



		Other insect/arthropods (please specify):

		colorado potato beetle		4																												None		Mild		Moderate		Severe		Don't Know

		flea beetles		4																										Tomato leaf mold (Fulvia)		27%		18%		22%		22%		12%												60

		Crown mite (spinach)		3																										Powdery mildew		27%		31%		29%		11%		2%												62

		cutworms		3																										Gray mold (Botrytis)		32%		33%		23%		8%		3%												60

		Cane Borer		2																										Spinach downy mildew		70%		9%		9%		2%		9%												53

		leaf miner (chard)		2																										Basil downy mildew		58%		14%		5%		14%		9%												57

		ants (asian greens)		2																										Lettuce downy mildew		53%		17%		15%		4%		11%												53

		squash bugs		2																										Tomato viruses		45%		24%		10%		3%		17%												58

		cabbage loopers		1																										Cucurbit viruses		44%		31%		7%		2%		16%												55

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1





		Other diseases (please specify):



		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1



		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1







		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased and used by non-licensed applicators and the general public.

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)																				Never		1-3 times		4-9 times		more than 10 times

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5																General Use		Insecticide		49%		42%		6%		3%

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5																		Fungicide		60%		31%		6%		3%

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6																		Herbicide		95%		5%		0%		0%

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5																Restricted Use		Insecticide		83%		16%		1%		0%

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33																		Fungicide		83%		14%		3%		0%

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0																		Herbicide		100%		0%		0%		0%





		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81

		Use of sticky cards		27.06%		23

		Pest/disease identification by farm staff		72.94%		62

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19

		Pesticides with low toxicity to non-target organisms		16.47%		14

		Preventative pesticide treatments		8.24%		7

		Spot pesticide treatments		14.12%		12

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23

		Beneficial nematodes		11.76%		10

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12

		Aphid banker plants		7.06%		6

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15

		Resistant or less susceptible crop varieties		49.41%		42

		Good airflow and ventilation		88.24%		75

		Screening vents to exclude pests		14.12%		12

		Weed-free environment		60.00%		51

		Sanitize soil or use new media		5.88%		5

		Crop rotation		57.65%		49

		Fallow periods between crops		34.12%		29

		Other (please specify):		15.29%		14



		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly 

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop 

		OMRI listed neem oil







		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83





		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels? 																						Not needed		Somewhat helpful		Very helpful

		Question		Not needed				Somewhat helpful				Very helpful				Total						Regional biocontrol guidelines for HT		4%		39%		57%

		Regional biocontrol guidelines for HT		3.66%		3		39.02%		32		57.32%		47		82						Scouting methods for specific pests		10%		33%		58%

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80						ID tools for diseases and pests		8%		28%		64%

		ID tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83						Pest and disease ID service		13%		33%		54%

		Pest and disease ID service		12.66%		10		32.91%		26		54.43%		43		79						Pesticide/biocontrol compatibility info		21%		37%		42%

		Pesticide/biocontrol compatibility info		20.99%		17		37.04%		30		41.98%		34		81						Lists of pest-resistant plant varieties		5%		36%		59%

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78						Pest/disease biology		11%		39%		49%

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79						Spray application methods		23%		49%		28%

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79						Degree-day monitoring info		23%		39%		38%

		Degree-day monitoring info		22.78%		18		39.24%		31		37.97%		30		79						Action thresholds (when to act)		7%		38%		54%

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81						Cost/benefit analyses		14%		43%		44%

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80						Web-based pest mgmt info		3%		39%		59%

		Web-based pest mgmt info		2.50%		2		38.75%		31		58.75%		47		80





		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)? 

				>1/year		yearly		every 2 yrs		every 3-4 yrs		never

		Field soil test		0.00%		46.99%		22.89%		21.69%		8.43%

		Soluble salts test		0%		26%		16%		13%		45%

		Saturated media extract (SME) test		3%		19%		8%		6%		64%

		Plant leaf tissue analysis		3%		5%		4%		13%		76%

		Petiole sap testing		3%		1%		0%		0%		96%

		Removing plastic covering to leach salts from soil		3%		16%		6%		25%		51%

		Irrigation to leach salts from soil		12%		22%		8%		13%		45%

		Re-mix beds before planting each crop		28%		48%		6%		1%		17%

		Other (please specify):		30.00%		30.00%		0.00%		0.00%		40.00%

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations



		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total				NONE		SOME		ALL								NONE		SOME/ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		Synthetic granular fertilizers		73%		27%		0%						Synthetic granular fertilizers		73%		27%

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		Synthetic soluble fertilizers		72%		25%		3%						Synthetic soluble fertilizers		72%		28%

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		Organic fertilizers 		23%		63%		14%						Organic fertilizers 		23%		77%

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		Organic liquid fertilizers		26%		68%		5%						Organic liquid fertilizers		26%		74%

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		Compost made on-farm		39%		50%		11%						Compost made on-farm		39%		61%

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		Compost made off-farm		42%		49%		8%						Compost made off-farm		42%		58%

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		Animal manures		56%		36%		8%						Animal manures		56%		44%

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum



		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		99%		72

		Plants are grown in containers or bags		19%		14

		Some or all fertilizers are applied pre-plant		79%		58

		Some or all fertilizers are fertigated		49%		36

		Some or all fertilizers are applied mid-season		38%		28

		Irrigation is done by hand-watering		19%		14

		Irrigation is done using drip irrigation		92%		67

		Irrigation is scheduled with a timer		36%		26

		Irrigation is determined by the feel of soil		55%		40

		Irrigation is guided by use of a tensiometer		5%		4



		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories? 

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70		Heirloom varieties		30%		69%		1%

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61		Modern field varieties		31%		64%		5%

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65		Modern greenhouse varieties		18%		71%		11%

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65		Indeterminate varieties		11%		51%		38%

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70		Cherry tomato varieties		13%		81%		6%

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62		Grafted tomatoes (any variety)		61%		29%		10%







		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

				Never		Some years		Most years		Always										Total						Yes		No						Total

		Yellow shoulders		32%		46%		19%		3%				12				2		63				Yellow shoulders		84%		16%				6		38

		Internal white tissue		54%		37%		8%		0%				5				0		59				Internal white tissue		64%		36%				8		22																				Q21#1 - How often has this happened?

		Uneven ripening		43%		51%		7%		0%				4				0		61				Uneven ripening		62%		38%				10		26																						Never		Some years		Most years		Always

		Blossom end rot		31%		52%		16%		0%				11				0		67				Blossom end rot		78%		22%				8		37																				Yellow shoulders		32%		46%		19%		3%

		Fruit cracking		27%		55%		14%		5%				9				3		66				Fruit cracking		83%		17%				6		35																				Internal white tissue		54%		37%		8%		0%

		Insect damage to fruit		40%		49%		11%		0%				7				0		63				Insect damage to fruit		73%		27%				8		30																				Uneven ripening		43%		51%		7%		0%

		Other (please specify):		25%		25%		50%		0%				2				0		7																																		Blossom end rot		31%		52%		16%		0%

		Poor flavor																																																				Fruit cracking		27%		55%		14%		5%

		High Temps retard ripening																																																				Insect damage to fruit		40%		49%		11%		0%

		Altenaira																																																				Lack of vigor		58%		40%		2%		0%

		Canker																																																				Too much vigor		63%		29%		8%		0%

		mice eating them																																																				Leaves off-color		37%		52%		11%		0%

																																																						Documented nutrient deficiencies		53%		44%		2%		2%

																																																						Poor fruit set		63%		35%		2%		0%

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?																												Fruit drop		76%		24%		0%		0%

				Never		Some years		Most years		Always						Always				Total						Yes		No						Total																				Poor yields		60%		38%		2%		0%

		Lack of vigor		58%		40%		2%		0%						0.00%		0		65				Lack of vigor		67%		33%				10		30																				Foliar or leaf diseases		16%		45%		30%		9%

		Too much vigor		63%		29%		8%		0%						0.00%		0		63				Too much vigor		8%		92%				23		25																				Soilborne or root diseases		61%		35%		2%		2%

		Leaves off-color		37%		52%		11%		0%						0.00%		0		63				Leaves off-color		27%		73%				24		33

		Documented nutrient deficiencies		53%		44%		2%		2%						1.61%		1		62				Documented nutrient deficiencies		65%		35%				8		23

		Poor fruit set		63%		35%		2%		0%						0.00%		0		65				Poor fruit set		75%		25%				5		20

		Fruit drop		76%		24%		0%		0%						0.00%		0		63				Fruit drop		43%		57%				8		14

		Poor yields		60%		38%		2%		0%						0.00%		0		63				Poor yields		86%		14%				3		21

		Foliar or leaf diseases		16%		45%		30%		9%						8.70%		6		69				Foliar or leaf diseases		71%		29%				11		38

		Soilborne or root diseases		61%		35%		2%		2%						1.61%		1		62				Soilborne or root diseases		77%		23%				5		22

		Other (please specify):		50%		0%		0%		50%						50.00%		1		2

		first year no data

		ignorance



																																																						first year no data

																																																						ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?  

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral						My fertilization plan:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My fertilization plan:		Agree		Don't Know		Disagree

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%						results in high yields		31%		44%		19%		6%		0%		My fertilization plan results in high yields		76%		19%		6%

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%						results in high quality fruit		35%		42%		20%		3%		0%		My fertilization plan results in high quality fruit		77%		20%		3%

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%						meets plant nutrient needs		27%		49%		18%		6%		0%		My fertilization plan meets plant nutrient needs		76%		18%		6%

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%						is easy to implement		37%		53%		7%		3%		0%		My fertilization plan is easy to implement		90%		7%		3%

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%						applies only the amount of nutrients needed		18%		52%		27%		3%		0%		I apply only the amount of nutrients needed		70%		27%		3%

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%						SS have increased over time 		19%		16%		42%		19%		4%		SS have increased over time 		35%		42%		23%

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%						It is hard to find the fertilizers that I want to use		1%		10%		20%		43%		25%		It is hard to find the fertilizers that I want to use		12%		20%		68%

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%						I feel confident in calculating fertilizer rates		28%		34%		15%		15%		7%		I feel confident in calculating fertilizer rates		62%		15%		23%

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%						My irrigation methods:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My irrigation methods:

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%						result in high yields		32%		39%		17%		10%		1%		My irrigation methods result in high yields		71%		17%		12%

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%						result in high quality fruit		39%		36%		19%		6%		0%		My irrigation methods result in high quality fruit		75%		19%		6%

																		are easy to use		48%		41%		6%		4%		1%		My irrigation methods are easy to use		89%		6%		6%

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels? 

		Question		Not needed				Somewhat helpful				Very helpful

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%

		Other (please specify):		0.00%		0		0.00%		0		100.00%

		heat controls or guidelines

		Hands on demonstration via twilight meeting?

		humidity control or guidelines

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues



Tomato	Greens	Cucurbits	Pepper	Vegetable transplants	Herbs	Eggplant	Ornamentals	Carrot	Alliums	Strawberry	0.932584269662921	0.730337078651685	0.696629213483146	0.662921348314607	0.573033707865168	0.449438202247191	0.146067415730337	0.0898876404494382	0.0898876404494382	0.0786516853932584	0.0674157303370786	Not needed	Regional biocontrol guidelines for HT	Scouting methods for specific pests	ID tools for diseases and pests	Pest and disease ID service	Pesticide/biocontrol compatibility info	Lists of pest-resistant plant varieties	Pest/disease biology	Spray application methods	Degree-day monitoring info	Action thresholds (when to act)	Cost/benefit analyses	Web-based pest mgmt info	0.0366	0.1	0.0843	0.1266	0.2099	0.0513	0.1139	0.2278	0.2278	0.0741	0.1375	0.025	Somewhat helpful	Regional biocontrol guidelines for HT	Scouting methods for specific pests	ID tools for diseases and pests	Pest and disease ID service	Pesticide/biocontrol compatibility info	Lists of pest-resistant plant varieties	Pest/disease biology	Spray application methods	Degree-day monitoring info	Action thresholds (when to act)	Cost/benefit analyses	Web-based pest mgmt info	0.3902	0.325	0.2771	0.3291	0.3704	0.359	0.3924	0.4937	0.3924	0.3827	0.425	0.3875	Very helpful	Regional biocontrol guidelines for HT	Scouting methods for specific pests	ID tools for diseases and pests	Pest and disease ID service	Pesticide/biocontrol compatibility info	Lists of pest-resistant plant varieties	Pest/disease biology	Spray application methods	Degree-day monitoring info	Action thresholds (when to act)	Cost/benefit analyses	Web-based pest mgmt info	0.5732	0.575	0.6386	0.5443	0.4198	0.5897	0.4937	0.2785	0.3797	0.5432	0.4375	0.5875	None	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.2658	0.5077	0.6667	0.6724	0.5625	0.5075	0.2727	0.7931	0.7119	0.3857	Mild	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.4051	0.0923	0.0	0.0	0.125	0.2687	0.3766	0.0517	0.0678	0.2286	Moderate	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.1899	0.1385	0.0	0.0	0.125	0.1343	0.2208	0.069	0.0678	0.2571	Severe	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.1392	0.0769	0.0	0.0172	0.0313	0.0448	0.1169	0.0	0.0339	0.1143	Don't Know	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.0	0.1846	0.3333	0.3103	0.1563	0.0448	0.013	0.0862	0.1186	0.0143	None	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.2667	0.2742	0.3167	0.6981	0.5789	0.5283	0.4483	0.4364	Mild	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.1833	0.3065	0.3333	0.0943	0.1404	0.1698	0.2414	0.3091	Moderate	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.2167	0.2903	0.2333	0.0943	0.0526	0.1509	0.1034	0.0727	Severe	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.2167	0.1129	0.0833	0.0189	0.1404	0.0377	0.0345	0.0182	Don't Know	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.1167	0.0161	0.0333	0.0943	0.0877	0.1132	0.1724	0.1636	Never	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.4935	0.5974	0.9524	0.8261	0.8286	1.0	1-3 times	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.4156	0.3117	0.0476	0.1594	0.1429	0.0	4-9 times	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.0649	0.0649	0.0	0.0145	0.0286	0.0	more than 10 times	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.026	0.026	0.0	0.0	0.0	0.0	Never	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.3175	0.5424	0.4262	0.3134	0.2727	0.3968	0.5846	0.6349	0.3651	0.5323	0.6308	0.7619	0.6032	0.1594	0.6129	Some years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.4603	0.3729	0.5082	0.5224	0.5455	0.4921	0.4	0.2857	0.5238	0.4355	0.3538	0.2381	0.381	0.4493	0.3548	Most years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.1905	0.0847	0.0656	0.1642	0.1364	0.1111	0.0154	0.0794	0.1111	0.0161	0.0154	0.0	0.0159	0.3043	0.0161	Always	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.0317	0.0	0.0	0.0	0.0455	0.0	0.0	0.0	0.0	0.0161	0.0	0.0	0.0	0.087	0.0161	Agree	My fertilization plan results in high yields	My fertilization plan results in high quality fruit	My fertilization plan meets plant nutrient needs	My fertilization plan is easy to implement	I apply only the amount of nutrients needed	SS have increased over time 	It is hard to find the fertilizers that I want to use	I feel confident in calculating fertilizer rates	0.7572	0.7746	0.7606	0.9	0.7042	0.3478	0.1159	0.6197	Don't Know	My fertilization plan results in high yields	My fertilization plan results in high quality fruit	My fertilization plan meets plant nutrient needs	My fertilization plan is easy to implement	I apply only the amount of nutrients needed	SS have increased over time 	It is hard to find the fertilizers that I want to use	I feel confident in calculating fertilizer rates	0.1857	0.1972	0.1831	0.0714	0.2676	0.4203	0.2029	0.1549	Disagree	My fertilization plan results in high yields	My fertilization plan results in high quality fruit	My fertilization plan meets plant nutrient needs	My fertilization plan is easy to implement	I apply only the amount of nutrients needed	SS have increased over time 	It is hard to find the fertilizers that I want to use	I feel confident in calculating fertilizer rates	0.0571	0.0282	0.0563	0.0286	0.0282	0.2319	0.6812	0.2253	Agree	My irrigation methods result in high yields	My irrigation methods result in high quality fruit	My irrigation methods are easy to use	0.7101	0.7536	0.8874	Don't Know	My irrigation methods result in high yields	My irrigation methods result in high quality fruit	My irrigation methods are easy to use	0.1739	0.1884	0.0563	Disagree	My irrigation methods result in high yields	My irrigation methods result in high quality fruit	My irrigation methods are easy to use	0.1159	0.058	0.0564	Irrigation is done by hand-watering	Irrigation is done using drip irrigation	Irrigation is scheduled with a timer	Irrigation is determined by the feel of soil	Irrigation is guided by use of a tensiometer	0.1918	0.9178	0.3562	0.5479	0.0548	>	1/year	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.0	0.0	0.026	0.0256	0.026	0.026	0.1169	0.2805	yearly	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.4699	0.2625	0.1948	0.0513	0.013	0.1558	0.2208	0.4756	every 2 yrs	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.2289	0.1625	0.0779	0.0385	0.0	0.0649	0.0779	0.061	every 3-4 yrs	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.2169	0.125	0.0649	0.1282	0.0	0.2468	0.1299	0.0122	never	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.0843	0.45	0.6364	0.7564	0.961	0.5065	0.4545	0.1707	NONE	Synthetic granular fertilizers	Synthetic soluble fertilizers	Organic fertilizers 	Organic liquid fertilizers	Compost made on-farm	Compost made off-farm	Animal manures	0.7286	0.7206	0.2308	0.2632	0.3889	0.4225	0.5556	SOME	Synthetic granular fertilizers	Synthetic soluble fertilizers	Organic fertilizers 	Organic liquid fertilizers	Compost made on-farm	Compost made off-farm	Animal manures	0.2714	0.25	0.6282	0.6843	0.5	0.493	0.3611	ALL	Synthetic granular fertilizers	Synthetic soluble fertilizers	Organic fertilizers 	Organic liquid fertilizers	Compost made on-farm	Compost made off-farm	Animal manures	0.0	0.0294	0.141	0.0526	0.1111	0.0845	0.0833	None	Heirloom varieties	Modern field varieties	Modern greenhouse varieties	Indeterminate varieties	Cherry tomato varieties	Grafted tomatoes (any variety)	0.3	0.3115	0.1846	0.1077	0.1286	0.6129	Some	Heirloom varieties	Modern field varieties	Modern greenhouse varieties	Indeterminate varieties	Cherry tomato varieties	Grafted tomatoes (any variety)	0.6858	0.6394	0.7076	0.5077	0.8143	0.2903	All	Heirloom varieties	Modern field varieties	Modern greenhouse varieties	Indeterminate varieties	Cherry tomato varieties	Grafted tomatoes (any variety)	0.0143	0.0492	0.1077	0.3846	0.0571	0.0968	Yes	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	0.8421	0.6364	0.6154	0.7838	0.8286	0.7333	No	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	0.1579	0.3636	0.3846	0.2162	0.1714	0.2667	Never	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.3175	0.5424	0.4262	0.3134	0.2727	0.3968	0.25	Some years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.4603	0.3729	0.5082	0.5224	0.5455	0.4921	0.25	Most years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.1905	0.0847	0.0656	0.1642	0.1364	0.1111	0.5	Always	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.0317	0.0	0.0	0.0	0.0455	0.0	0.0	Never	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.5846	0.6349	0.3651	0.5323	0.6308	0.7619	0.6032	0.1594	0.6129	Some years	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.4	0.2857	0.5238	0.4355	0.3538	0.2381	0.381	0.4493	0.3548	Most years	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.0154	0.0794	0.1111	0.0161	0.0154	0.0	0.0159	0.3043	0.0161	Always	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.0	0.0	0.0	0.0161	0.0	0.0	0.0	0.087	0.0161	Yes	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.6667	0.08	0.2727	0.6522	0.75	0.4286	0.8571	0.7105	0.7727	No	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.3333	0.92	0.7273	0.3478	0.25	0.5714	0.1429	0.2895	0.2273	Plants are grown in the soil (or in-ground)	Plants are grown in containers or bags	Some or all fertilizers are applied pre-plant	Some or all fertilizers are fertigated	Some or all fertilizers are applied mid-season	0.9863	0.1918	0.7945	0.4932	0.3836	
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Not needed	Info on how to interpret HT soil tests	Local guidelines for HT fertility management	Guidelines for use of specific sources of fertility (e.g. composts)	Strategies to manage SS levels in HT	Info on how to ID nutrient deficiencies	Info on managing irrigation	0.2027	0.0933	0.039	0.1579	0.0789	0.1216	Somewhat helpful	Info on how to interpret HT soil tests	Local guidelines for HT fertility management	Guidelines for use of specific sources of fertility (e.g. composts)	Strategies to manage SS levels in HT	Info on how to ID nutrient deficiencies	Info on managing irrigation	0.4459	0.4	0.4026	0.4605	0.2763	0.4324	Very helpful	Info on how to interpret HT soil tests	Local guidelines for HT fertility management	Guidelines for use of specific sources of fertility (e.g. composts)	Strategies to manage SS levels in HT	Info on how to ID nutrient deficiencies	Info on managing irrigation	0.3514	0.5067	0.5584	0.3816	0.6447	0.4459	
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		High Tunnel Tomato Survey

		127 Responses as of 10 July 2016.  Not all completed; 110 finished (see below).

		Q2 - For the purposes of this survey, the term "high tunnels" will be defined as a polyethylene-covered structure with or without heating, electricity or mechanical ventilation.  
Do you currently grow crops in high tunnels?

		Answer		%		Count

		Yes		86.36%		95

		No		13.64%		15

		Total		100%		110

		Q3 - How would you describe yourself? Please check all that apply.

		Answer		%		Count

		Commercial grower		89.09%		98

		Home gardener		10.00%		11

		Agricultural service provider (e.g. Extension, NRCS, etc.)		3.64%		4

		Researcher or educator		5.45%		6

		Q7 - In which state are your high tunnel(s) located? Please check all that apply.

		Answer		%		Count

		ME		19.64%		22

		NH		55.36%		62

		VT		13.39%		15

		MA		8.04%		9

		CT		1.79%		2

		RI		0.89%		1

		NY		0.89%		1

						112

		Q8 - How much of your high tunnel production is certified organic?

		Answer		%		Count

		None		50.54%		47

		Some (specify percentage):		7.53%		7				seedlings, CNG, organic practices, natural/sustainable

		All		41.94%		39

		Total		100%		93

		Q9 - How many high tunnels do you currently use for crop production?

				Minimum		Maximum		Mean		Std Deviation		Variance		Count

		How many high tunnels do you currently use for crop production?		0		22		3.38		3.44		11.82		91

				ME		NH		VT		MA		CT/NY/RI

		Total tunnels per state, summed:		46		188		55		15		7				311

		Q10 - What is the total number of square feet of high
tunnel space that you use for crop production?

Please write in square footage,
or check range below:

		Answer		%		Count				Used mean values for those that responded with ranges:

		less than 1,000 square feet		10.11%		9				500

		1-10,000 square feet		28.09%		25				5000

		10-25,000 square feet		11.24%		10				12500

		More than 25,000 square feet		0.00%		0

		If possible, write in actual square footage:		50.56%		45				254500		estimated based on ranges

		Total		100%		89
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		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question		Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato		36				64				42				0				83		93%		1

		Pepper		19				54				27				0				59		66%		4

		Greens (spinach, lettuce, etc.)		48				17				45				45				65		73%		2

		Cucurbits (cucumber, squash, melon, etc.)		26				53				20				0				62		70%		3

		Herbs		21				30				20				8				40		45%		6

		Vegetable transplants		46				25				8				3				51		57%		5

		Ornamentals		5				4				3				1				8		9%

		Raspberry		2				4				5				0				5		6%

		Strawberry		4				5				2				0				6		7%

		OTHER (write-in):																				0%

		Allium (onion, scallion, garlic, leek)		6				4				7				6				7		8%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		2				5				5				4				5		6%

		Eggplant		3				13				7								13		15%		7

		Carrot		6				4				4				3				8		9%

		Beet		4				1				1								4		4%

		Beans (bush, green, pole)		2				3				1								3		3%

		Radish		2																2		2%

		Ginger						2												2		2%

		Cut flowers		1				2				2				1				2		2%

		Blackberries		2				2				2				2				2		2%

		Potato		1				1				1								1		1%

		Sweet Corn						1												1		1%

		Sweetpotato						1												1		1%

		Bulbs		1												1				1		1%

		Seed Crop Isolations		1				1				1								1		1%

		Root Vegetables										1				1				1		1%

		Apple		1				1				1								1		1%

		Rocks		1				1				1				1				1		1%

		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production? 

		Question		None				Mild				Moderate				Severe				Don't Know				Total

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70

		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55

		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46

		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15

		Other insect/arthropods (please specify):

		colorado potato beetle		4

		flea beetles		4

		Crown mite (spinach)		3

		cutworms		3

		Cane Borer		2

		leaf miner (chard)		2

		ants (asian greens)		2

		squash bugs		2

		cabbage loopers		1

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1

		Other diseases (please specify):

		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1

		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1

		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased and used by non-licensed applicators and the general public.

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0

		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81				Pathogen test kits		2%		2

		Use of sticky cards		27.06%		23				Sanitize soil or use new media		6%		5

		Pest/disease identification by farm staff		72.94%		62				Aphid banker plants		7%		6

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30				Preventative pesticide treatments		8%		7

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2				Beneficial nematodes		12%		10

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25				Spot pesticide treatments		14%		12

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32				Indicator or trap plants		14%		12

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19				Screening vents to exclude pests		14%		12

		Pesticides with low toxicity to non-target organisms		16.47%		14				Pesticides with low non-target toxicity		16%		14

		Preventative pesticide treatments		8.24%		7				Habitat or guardian plants		18%		15

		Spot pesticide treatments		14.12%		12				Microbial disease control products		22%		19

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33				Use of sticky cards		27%		23

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23				Parasites 		27%		23

		Beneficial nematodes		11.76%		10				Biorational pesticides		29%		25

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12				Fallow periods between crops		34%		29

		Aphid banker plants		7.06%		6				Pest/disease ID by Extension specialist or commercial scout		35%		30

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15				Microbial insecticides		38%		32

		Resistant or less susceptible crop varieties		49.41%		42				Predators		39%		33

		Good airflow and ventilation		88.24%		75				Resistant or less susceptible crop varieties		49%		42

		Screening vents to exclude pests		14.12%		12				Crop rotation		58%		49

		Weed-free environment		60.00%		51				Weed-free environment		60%		51

		Sanitize soil or use new media		5.88%		5				Pest/disease ID by farm staff		73%		62

		Crop rotation		57.65%		49				Good airflow and ventilation		88%		75

		Fallow periods between crops		34.12%		29				Routine scouting		95%		81

		Other (please specify):		15.29%		14



		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly 

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop 

		OMRI listed neem oil

		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83

		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels? 

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Biological control guidelines for high tunnels in our region		3.66%		3		39.02%		32		57.32%		47		82

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80

		Identification tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83

		Pest and disease identification service		12.66%		10		32.91%		26		54.43%		43		79

		Information on pesticide/biocontrol compatibility		20.99%		17		37.04%		30		41.98%		34		81

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79

		Degree-day monitoring information		22.78%		18		39.24%		31		37.97%		30		79

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80

		Web-based pest management information		2.50%		2		38.75%		31		58.75%		47		80

		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)? 

		Question		More than once per year				Once per year				Every other year				Once every 3 or more years				Never				Total

		Field soil test		0.00%		0		46.99%		39		22.89%		19		21.69%		18		8.43%		7		83

		Soluble salts test		0.00%		0		26.25%		21		16.25%		13		12.50%		10		45.00%		36		80

		Saturated media extract (SME) test		2.60%		2		19.48%		15		7.79%		6		6.49%		5		63.64%		49		77

		Plant leaf tissue analysis		2.56%		2		5.13%		4		3.85%		3		12.82%		10		75.64%		59		78

		Petiole sap testing		2.60%		2		1.30%		1		0.00%		0		0.00%		0		96.10%		74		77

		Removing plastic covering to leach salts from soil		2.60%		2		15.58%		12		6.49%		5		24.68%		19		50.65%		39		77

		Irrigation to leach salts from soil		11.69%		9		22.08%		17		7.79%		6		12.99%		10		45.45%		35		77

		Re-mix beds before planting each crop		28.05%		23		47.56%		39		6.10%		5		1.22%		1		17.07%		14		82

		Other (please specify):		30.00%		3		30.00%		3		0.00%		0		0.00%		0		40.00%		4		10

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations

		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total		NONE		SOME		ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		51		19		0

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		49		17		2

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		18		49		11

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		20		52		4

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		28		36		8

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		30		35		6

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		40		26		6

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade																												37

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum

		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		98.63%		72

		Plants are grown in containers or bags		19.18%		14

		Some or all fertilizers are applied before planting		79.45%		58

		Some or all fertilizers are applied through irrigation (fertigated)		49.32%		36

		Some or all fertilizers are applied in side-dress applications during the season		38.36%		28

		Irrigation is done by hand-watering, or overhead application		19.18%		14

		Irrigation is done using drip irrigation or emitters		91.78%		67

		Irrigation is scheduled with a timer		35.62%		26

		Irrigation is determined by the feel of soil/media		54.79%		40

		Irrigation is guided by the use of a tensiometer or other soil moisture meter		5.48%		4

		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories? 

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70				21		48		1

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61				19		39		3

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65				12		46		7

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65				7		33		25

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70				9		57		4

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62				38		18		6

		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Yellow shoulders		31.75%		20		46.03%		29		19.05%		12		3.17%		2		63						84.21%		32		15.79%		6		38

		Internal white tissue		54.24%		32		37.29%		22		8.47%		5		0.00%		0		59						63.64%		14		36.36%		8		22

		Uneven ripening		42.62%		26		50.82%		31		6.56%		4		0.00%		0		61						61.54%		16		38.46%		10		26

		Blossom end rot		31.34%		21		52.24%		35		16.42%		11		0.00%		0		67						78.38%		29		21.62%		8		37

		Fruit cracking		27.27%		18		54.55%		36		13.64%		9		4.55%		3		66						82.86%		29		17.14%		6		35

		Insect damage to fruit		39.68%		25		49.21%		31		11.11%		7		0.00%		0		63						73.33%		22		26.67%		8		30

		Other (please specify):		25.00%		4		25.00%		1		50.00%		2		0.00%		0		7						100.00%		1		0.00%		0		1

		Poor flavor

		High Temps retard ripening

		Altenaira

		Canker

		mice eating them

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Lack of vigor		58.46%		38		40.00%		26		1.54%		1		0.00%		0		65						66.67%		20		33.33%		10		30

		Too much vigor		63.49%		40		28.57%		18		7.94%		5		0.00%		0		63						8.00%		2		92.00%		23		25

		Leaves off-color		36.51%		23		52.38%		33		11.11%		7		0.00%		0		63						27.27%		9		72.73%		24		33

		Documented nutrient deficiencies		53.23%		33		43.55%		27		1.61%		1		1.61%		1		62						65.22%		15		34.78%		8		23

		Poor fruit set		63.08%		41		35.38%		23		1.54%		1		0.00%		0		65						75.00%		15		25.00%		5		20

		Fruit drop		76.19%		48		23.81%		15		0.00%		0		0.00%		0		63						42.86%		6		57.14%		8		14

		Poor yields		60.32%		38		38.10%		24		1.59%		1		0.00%		0		63						85.71%		18		14.29%		3		21

		Foliar or leaf diseases		15.94%		11		44.93%		31		30.43%		21		8.70%		6		69						71.05%		27		28.95%		11		38

		Soilborne or root diseases		61.29%		38		35.48%		22		1.61%		1		1.61%		1		62						77.27%		17		22.73%		5		22

		Other (please specify):		50.00%		1		0.00%		0		0.00%		0		50.00%		1		2						100.00%		1		0.00%		0		1

		first year no data

		ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?  

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%		13		5.71%		4		0.00%		0		70

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%		14		2.82%		2		0.00%		0		71

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%		13		5.63%		4		0.00%		0		71

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%		5		2.86%		2		0.00%		0		70

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%		19		2.82%		2		0.00%		0		71

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%		29		18.84%		13		4.35%		3		69

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%		14		43.48%		30		24.64%		17		69

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%		11		15.49%		11		7.04%		5		71

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%		12		10.14%		7		1.45%		1		69

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%		13		5.80%		4		0.00%		0		69

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%		4		4.23%		3		1.41%		1		71

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels? 

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%		26		74

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%		38		75

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%		43		77

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%		29		76

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%		49		76

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%		33		74

		Other (please specify):		0.00%		0		0.00%		0		100.00%		1		1

		heat controls or guidelines

		Hands on demonstration via twilight meeting?

		humidity control or guidelines

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues

		Q28 - Lastly, do you have any additional thoughts on how we can help you with your high tunnel production?

		One of my houses has stunted growth from late spring until mid summer and then seems to come out of it.  Part of that house produces normally.  I haven't a clue as to what is wrong I'm guessing something in the soil but am flummoxed.  I need advice or maybe answers to FAQ's regarding soil problems.

		create a facebook page for growers so we can communicate quickly and easily 

		Being my first year, any best practices ideas based off of other successful farms data would be great to help me get off on the right foot.

		Thank you!

		No Meetings on Friday or Saturday due to winter farmers markets schedules

		Thanks for asking- and keep uptake great work!

		FYI,

NOFA/Mass is working on a specialty crops block grant with a focus on High Tunnels for MA... It would be good to connect regarding potential collaboration.  Julie Rawson is their Exec Director - www.nofamass.org and julie@nofamass.org



Looking forward to your efforts.  We are in the plans of building 3-4 additional tunnels over the next few years and will increase our efforts to utilize tunnels in our production system (currently ~7 acres of field veg).

		I think that disease management is a key area of improvement for us.  In tomatoes, any work to support the development of low cost determinate varieties with Fulvia resistance/tolerance would be a huge benefit.  We grow half of our tunnel tomatoes as basket woven determinates, half as grafted, pruned, trellised greenhouse varieties.  Our determinate are invariably hammered with Fulvia, but we still grow them because the timing and numbers work in our older, narrow, unheated tunnels.
Also, more specific recommendations and research into soil borne disease suppression in winter greens crops would be very useful.  We have ongoing problems with spinach germination and early damping off, despite having relatively sandy soil that we've managed for all conceivable moisture levels with identically poor results.  Likewise, the past two years we've had increasing problems with Botrytis Crown Rot of lettuce in our winter tunnels.  I'd like it if I could address these problems with some OMRI approved soil treatment pre-plant or something of the sort.  
Aphid control in super cold winter conditions continues to be an issue, though we had decent luck releasing ladybugs last December, and might keep a lid on things if we started earlier in mid-October.   In general, I prefer to rely on beneficials and prefer not to spray.

		the survey covered much of the issues

		Even though I am not state certified organic I do follow all the organic standards and am a member of "Certified Naturally Grown". There should be some recognition for this certifying group.

There also could be a data base set up to handle FAQ on high tunnel production where one could go to get quick answers to problems or maybe insect identifications via photos, since everyone seems to have smart phones these days. Maybe an app that matches pests when you take a picture of it, then tells you organic and non organic ways to treat the problem.  

		Simply seeing/know what other producers are growing in their tunnels; variety, yields, fertilization etc....

		Most of the nutrient information from extension specialist for high tunnel tomato production is for in ground production. Very little information is available for growing tomatoes in bags in a soilless mix. Fertilization practices need to be more exact with this growing method.

		Have the actually effectiveness of traditional chemicals ,organic chemicals, and bio chemicals against specific pests and diseases. 

		I use a 30x72 high tunnel now to dry my garlic crop. Have lost very few bulbs to mold since switching  to it.

Would like to find a quick crop to plant and harvest by July 10.

		More guidance on organic fertilization regimes. especially if applying all nutrients before planting. Less time consuming methods of correcting nutrient deficiencies and/or applying needed nutrients throughout the season rather than all at once.

		Help me figure out how to meet NRCS and NOP requirements to plant a cover crop in an unheated  tunnel that is in production from April to October. (Most cover crops need to be planted by August or September to germinate...???)

		Just a point that the yield varies with the type of tomatoes.  We have heirlooms, regular greenhouse varieties (grafted), and cherry / grape tomatoes.  

ideas on how to rotate crops through a greenhouse / high tunnel would be great, we find that tomatoes are the high income crop and have not found others that have worked for us.  Winter growing is a great way to feed voles all year.  

		more research on varities for gh

		Soluble salts are my biggest concern.  Knowing salt tolerant varieties would be helpful b

		No

		Visits during our growing seasons to get your comments, impressions, answer questions, etc.

		How to effectively side dress tomatoes when fertigation isn't an option and they are planted into landscape fabric?

What is the best spacing for controlling tomato ventilation issues and getting the most yield per square foot?

Is there an organic way other than resistant varieties to control leaf mold?

Cucumber trellising, yes or no? What is the best method?

Is increased pepper yield in greenhouses really worth it? Eggplant?

		This is our first season so couldn't answer many questions because no experience as yet.

		high tunnel design innovations to facilitate best management practices--eg. ideal spacing layouts for airflow and productivity, trellising systems, irrigation systems and schedules, low tech ventilation and airflow, 
we have rigged up a system to roll our sides all the way to the top of the tunnel over winter which helps get moisture to the soil, but i'd love to learn the best/easiest way to do it.

also, methods for on-farm propagation of beneficials.

thanks!!!

		Q39 - As part of this project, we will hold at least two high tunnel tomato conferences & workshops during the late fall or winter months. Specifically for the conferences, in which format would you be more likely to participate?

		Answer		%		Count

		Three identical one-day workshops, one located in each of Maine, Vermont and New Hampshire.		65.33%		49

		A single larger two-day conference located centrally for Northern New England states (probably NH).		24.00%		18

		Other (please describe):		10.67%		8

		Total		100%		75

		Other (please describe):

		3 single day intensives. 1 day pest, 1day disease 1 day fertility

		poor old MA!

		either of the above options

		Videos of workshops

		either

		Near enough

		Three identical one-day presentations. Online noters from any such conferences.

		mofga'sF2F
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		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question				Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato				36				64				42				0				83		93%		1				1		Tomato		93%

		Pepper				19				54				27				0				59		66%		4				2		Greens		73%

		Greens (spinach, lettuce, etc.)				48				17				45				45				65		73%		2				3		Cucurbits		70%

		Cucurbits (cucumber, squash, melon, etc.)				26				53				20				0				62		70%		3				4		Pepper		66%

		Herbs				21				30				20				8				40		45%		6				5		Vegetable transplants		57%

		Vegetable transplants				46				25				8				3				51		57%		5				6		Herbs		45%

		Ornamentals		5		5				4				3				1				8		9%		8				7		Eggplant		15%

		Raspberry		5		2				4				5				0				5		6%						8		Ornamentals		9%

		Strawberry		5		4				5				2				0				6		7%		10				8		Carrot		9%

		OTHER (write-in):																						0%						9		Alliums		8%

		Allium (onion, scallion, garlic, leek)		7		6				4				7				6				7		8%		9				10		Strawberry		7%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		5		2				5				5				4				5		6%

		Eggplant		13		3				13				7								13		15%		7

		Carrot		6		6				4				4				3				8		9%		8

		Beet		4		4				1				1								4		4%

		Beans (bush, green, pole)		3		2				3				1								3		3%

		Radish		2		2																2		2%

		Ginger		2						2												2		2%

		Cut flowers		2		1				2				2				1				2		2%

		Blackberries		2		2				2				2				2				2		2%

		Potato		1		1				1				1								1		1%

		Sweet Corn		1						1												1		1%

		Sweetpotato		1						1												1		1%

		Bulbs		1		1												1				1		1%

		Seed Crop Isolations		1		1				1				1								1		1%

		Root Vegetables		1										1				1				1		1%

		Apple		1		1				1				1								1		1%

		Rocks		1		1				1				1				1				1		1%





		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production? 

		Question		None				Mild				Moderate				Severe				Don't Know				Total								None		Mild		Moderate		Severe		Don't Know

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79						Aphids		27%		41%		19%		14%		0%

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65						Two-Spotted Spider Mite		51%		9%		14%		8%		18%

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57						Broad Mite		67%		0%		0%		0%		33%

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58						Russet Mite		67%		0%		0%		2%		31%

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64						Thrips		56%		13%		13%		3%		16%

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67						Whiteflies		51%		27%		13%		4%		4%

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77						Tomato Hornworm		27%		38%		22%		12%		1%

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58						Yellow-Striped Armyworm		79%		5%		7%		0%		9%

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59						Spotted Wing Drosophila		71%		7%		7%		3%		12%

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70						Striped Cucumber Beetle		39%		23%		26%		11%		1%



		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55



		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46



		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15



		Other insect/arthropods (please specify):

		colorado potato beetle		4																												None		Mild		Moderate		Severe		Don't Know

		flea beetles		4																										Tomato leaf mold (Fulvia)		27%		18%		22%		22%		12%												60

		Crown mite (spinach)		3																										Powdery mildew		27%		31%		29%		11%		2%												62

		cutworms		3																										Gray mold (Botrytis)		32%		33%		23%		8%		3%												60

		Cane Borer		2																										Spinach downy mildew		70%		9%		9%		2%		9%												53

		leaf miner (chard)		2																										Basil downy mildew		58%		14%		5%		14%		9%												57

		ants (asian greens)		2																										Lettuce downy mildew		53%		17%		15%		4%		11%												53

		squash bugs		2																										Tomato viruses		45%		24%		10%		3%		17%												58

		cabbage loopers		1																										Cucurbit viruses		44%		31%		7%		2%		16%												55

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1





		Other diseases (please specify):



		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1



		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1







		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased and used by non-licensed applicators and the general public.

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)																				Never		1-3 times		4-9 times		more than 10 times

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5																General Use		Insecticide		49%		42%		6%		3%

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5																		Fungicide		60%		31%		6%		3%

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6																		Herbicide		95%		5%		0%		0%

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5																Restricted Use		Insecticide		83%		16%		1%		0%

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33																		Fungicide		83%		14%		3%		0%

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0																		Herbicide		100%		0%		0%		0%





		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81

		Use of sticky cards		27.06%		23

		Pest/disease identification by farm staff		72.94%		62

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19

		Pesticides with low toxicity to non-target organisms		16.47%		14

		Preventative pesticide treatments		8.24%		7

		Spot pesticide treatments		14.12%		12

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23

		Beneficial nematodes		11.76%		10

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12

		Aphid banker plants		7.06%		6

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15

		Resistant or less susceptible crop varieties		49.41%		42

		Good airflow and ventilation		88.24%		75

		Screening vents to exclude pests		14.12%		12

		Weed-free environment		60.00%		51

		Sanitize soil or use new media		5.88%		5

		Crop rotation		57.65%		49

		Fallow periods between crops		34.12%		29

		Other (please specify):		15.29%		14



		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly 

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop 

		OMRI listed neem oil







		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83





		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels? 																						Not needed		Somewhat helpful		Very helpful

		Question		Not needed				Somewhat helpful				Very helpful				Total						Regional biocontrol guidelines for HT		4%		39%		57%

		Regional biocontrol guidelines for HT		3.66%		3		39.02%		32		57.32%		47		82						Scouting methods for specific pests		10%		33%		58%

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80						ID tools for diseases and pests		8%		28%		64%

		ID tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83						Pest and disease ID service		13%		33%		54%

		Pest and disease ID service		12.66%		10		32.91%		26		54.43%		43		79						Pesticide/biocontrol compatibility info		21%		37%		42%

		Pesticide/biocontrol compatibility info		20.99%		17		37.04%		30		41.98%		34		81						Lists of pest-resistant plant varieties		5%		36%		59%

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78						Pest/disease biology		11%		39%		49%

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79						Spray application methods		23%		49%		28%

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79						Degree-day monitoring info		23%		39%		38%

		Degree-day monitoring info		22.78%		18		39.24%		31		37.97%		30		79						Action thresholds (when to act)		7%		38%		54%

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81						Cost/benefit analyses		14%		43%		44%

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80						Web-based pest mgmt info		3%		39%		59%

		Web-based pest mgmt info		2.50%		2		38.75%		31		58.75%		47		80





		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)? 

				>1/year		yearly		every 2 yrs		every 3-4 yrs		never

		Field soil test		0.00%		46.99%		22.89%		21.69%		8.43%

		Soluble salts test		0%		26%		16%		13%		45%

		Saturated media extract (SME) test		3%		19%		8%		6%		64%

		Plant leaf tissue analysis		3%		5%		4%		13%		76%

		Petiole sap testing		3%		1%		0%		0%		96%

		Removing plastic covering to leach salts from soil		3%		16%		6%		25%		51%

		Irrigation to leach salts from soil		12%		22%		8%		13%		45%

		Re-mix beds before planting each crop		28%		48%		6%		1%		17%

		Other (please specify):		30.00%		30.00%		0.00%		0.00%		40.00%

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations



		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total				NONE		SOME		ALL								NONE		SOME/ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		Synthetic granular fertilizers		73%		27%		0%						Synthetic granular fertilizers		73%		27%

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		Synthetic soluble fertilizers		72%		25%		3%						Synthetic soluble fertilizers		72%		28%

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		Organic fertilizers 		23%		63%		14%						Organic fertilizers 		23%		77%

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		Organic liquid fertilizers		26%		68%		5%						Organic liquid fertilizers		26%		74%

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		Compost made on-farm		39%		50%		11%						Compost made on-farm		39%		61%

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		Compost made off-farm		42%		49%		8%						Compost made off-farm		42%		58%

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		Animal manures		56%		36%		8%						Animal manures		56%		44%

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum



		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		99%		72

		Plants are grown in containers or bags		19%		14

		Some or all fertilizers are applied pre-plant		79%		58

		Some or all fertilizers are fertigated		49%		36

		Some or all fertilizers are applied mid-season		38%		28

		Irrigation is done by hand-watering		19%		14

		Irrigation is done using drip irrigation		92%		67

		Irrigation is scheduled with a timer		36%		26

		Irrigation is determined by the feel of soil		55%		40

		Irrigation is guided by use of a tensiometer		5%		4



		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories? 

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70		Heirloom varieties		30%		69%		1%

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61		Modern field varieties		31%		64%		5%

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65		Modern greenhouse varieties		18%		71%		11%

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65		Indeterminate varieties		11%		51%		38%

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70		Cherry tomato varieties		13%		81%		6%

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62		Grafted tomatoes (any variety)		61%		29%		10%







		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

				Never		Some years		Most years		Always										Total						Yes		No						Total

		Yellow shoulders		32%		46%		19%		3%				12				2		63				Yellow shoulders		84%		16%				6		38

		Internal white tissue		54%		37%		8%		0%				5				0		59				Internal white tissue		64%		36%				8		22																				Q21#1 - How often has this happened?

		Uneven ripening		43%		51%		7%		0%				4				0		61				Uneven ripening		62%		38%				10		26																						Never		Some years		Most years		Always

		Blossom end rot		31%		52%		16%		0%				11				0		67				Blossom end rot		78%		22%				8		37																				Yellow shoulders		32%		46%		19%		3%

		Fruit cracking		27%		55%		14%		5%				9				3		66				Fruit cracking		83%		17%				6		35																				Internal white tissue		54%		37%		8%		0%

		Insect damage to fruit		40%		49%		11%		0%				7				0		63				Insect damage to fruit		73%		27%				8		30																				Uneven ripening		43%		51%		7%		0%

		Other (please specify):		25%		25%		50%		0%				2				0		7																																		Blossom end rot		31%		52%		16%		0%

		Poor flavor																																																				Fruit cracking		27%		55%		14%		5%

		High Temps retard ripening																																																				Insect damage to fruit		40%		49%		11%		0%

		Altenaira																																																				Lack of vigor		58%		40%		2%		0%

		Canker																																																				Too much vigor		63%		29%		8%		0%

		mice eating them																																																				Leaves off-color		37%		52%		11%		0%

																																																						Documented nutrient deficiencies		53%		44%		2%		2%

																																																						Poor fruit set		63%		35%		2%		0%

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?																												Fruit drop		76%		24%		0%		0%

				Never		Some years		Most years		Always						Always				Total						Yes		No						Total																				Poor yields		60%		38%		2%		0%

		Lack of vigor		58%		40%		2%		0%						0.00%		0		65				Lack of vigor		67%		33%				10		30																				Foliar or leaf diseases		16%		45%		30%		9%

		Too much vigor		63%		29%		8%		0%						0.00%		0		63				Too much vigor		8%		92%				23		25																				Soilborne or root diseases		61%		35%		2%		2%

		Leaves off-color		37%		52%		11%		0%						0.00%		0		63				Leaves off-color		27%		73%				24		33

		Documented nutrient deficiencies		53%		44%		2%		2%						1.61%		1		62				Documented nutrient deficiencies		65%		35%				8		23

		Poor fruit set		63%		35%		2%		0%						0.00%		0		65				Poor fruit set		75%		25%				5		20

		Fruit drop		76%		24%		0%		0%						0.00%		0		63				Fruit drop		43%		57%				8		14

		Poor yields		60%		38%		2%		0%						0.00%		0		63				Poor yields		86%		14%				3		21

		Foliar or leaf diseases		16%		45%		30%		9%						8.70%		6		69				Foliar or leaf diseases		71%		29%				11		38

		Soilborne or root diseases		61%		35%		2%		2%						1.61%		1		62				Soilborne or root diseases		77%		23%				5		22

		Other (please specify):		50%		0%		0%		50%						50.00%		1		2

		first year no data

		ignorance



																																																						first year no data

																																																						ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?  

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral						My fertilization plan:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My fertilization plan:		Agree		Don't Know		Disagree

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%						results in high yields		31%		44%		19%		6%		0%		My fertilization plan results in high yields		76%		19%		6%

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%						results in high quality fruit		35%		42%		20%		3%		0%		My fertilization plan results in high quality fruit		77%		20%		3%

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%						meets plant nutrient needs		27%		49%		18%		6%		0%		My fertilization plan meets plant nutrient needs		76%		18%		6%

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%						is easy to implement		37%		53%		7%		3%		0%		My fertilization plan is easy to implement		90%		7%		3%

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%						applies only the amount of nutrients needed		18%		52%		27%		3%		0%		I apply only the amount of nutrients needed		70%		27%		3%

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%						SS have increased over time 		19%		16%		42%		19%		4%		SS have increased over time 		35%		42%		23%

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%						It is hard to find the fertilizers that I want to use		1%		10%		20%		43%		25%		It is hard to find the fertilizers that I want to use		12%		20%		68%

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%						I feel confident in calculating fertilizer rates		28%		34%		15%		15%		7%		I feel confident in calculating fertilizer rates		62%		15%		23%

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%						My irrigation methods:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My irrigation methods:

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%						result in high yields		32%		39%		17%		10%		1%		My irrigation methods result in high yields		71%		17%		12%

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%						result in high quality fruit		39%		36%		19%		6%		0%		My irrigation methods result in high quality fruit		75%		19%		6%

																		are easy to use		48%		41%		6%		4%		1%		My irrigation methods are easy to use		89%		6%		6%

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels? 

		Question		Not needed				Somewhat helpful				Very helpful

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%																				Q27 - What information or resources would help you improve your crop fertility management in your high tunnels? 

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%																						Not needed		Somewhat helpful		Very helpful

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%																				Info on how to interpret HT soil tests		20%		45%		35%

		Other (please specify):		0.00%		0		0.00%		0		100.00%																				Local guidelines for HT fertility management		9%		40%		51%

		heat controls or guidelines																														Guidelines for use of specific sources of fertility (e.g. composts)		4%		40%		56%

		Hands on demonstration via twilight meeting?																														Strategies to manage SS levels in HT		16%		46%		38%

		humidity control or guidelines																														Info on how to ID nutrient deficiencies		8%		28%		64%

																																Info on managing irrigation		12%		43%		45%

																																Other (please specify):		0%		0%		100%

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues



Tomato	Greens	Cucurbits	Pepper	Vegetable transplants	Herbs	Eggplant	Ornamentals	Carrot	Alliums	Strawberry	0.932584269662921	0.730337078651685	0.696629213483146	0.662921348314607	0.573033707865168	0.449438202247191	0.146067415730337	0.0898876404494382	0.0898876404494382	0.0786516853932584	0.0674157303370786	Not needed	Regional biocontrol guidelines for HT	Scouting methods for specific pests	ID tools for diseases and pests	Pest and disease ID service	Pesticide/biocontrol compatibility info	Lists of pest-resistant plant varieties	Pest/disease biology	Spray application methods	Degree-day monitoring info	Action thresholds (when to act)	Cost/benefit analyses	Web-based pest mgmt info	0.0366	0.1	0.0843	0.1266	0.2099	0.0513	0.1139	0.2278	0.2278	0.0741	0.1375	0.025	Somewhat helpful	Regional biocontrol guidelines for HT	Scouting methods for specific pests	ID tools for diseases and pests	Pest and disease ID service	Pesticide/biocontrol compatibility info	Lists of pest-resistant plant varieties	Pest/disease biology	Spray application methods	Degree-day monitoring info	Action thresholds (when to act)	Cost/benefit analyses	Web-based pest mgmt info	0.3902	0.325	0.2771	0.3291	0.3704	0.359	0.3924	0.4937	0.3924	0.3827	0.425	0.3875	Very helpful	Regional biocontrol guidelines for HT	Scouting methods for specific pests	ID tools for diseases and pests	Pest and disease ID service	Pesticide/biocontrol compatibility info	Lists of pest-resistant plant varieties	Pest/disease biology	Spray application methods	Degree-day monitoring info	Action thresholds (when to act)	Cost/benefit analyses	Web-based pest mgmt info	0.5732	0.575	0.6386	0.5443	0.4198	0.5897	0.4937	0.2785	0.3797	0.5432	0.4375	0.5875	None	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.2658	0.5077	0.6667	0.6724	0.5625	0.5075	0.2727	0.7931	0.7119	0.3857	Mild	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.4051	0.0923	0.0	0.0	0.125	0.2687	0.3766	0.0517	0.0678	0.2286	Moderate	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.1899	0.1385	0.0	0.0	0.125	0.1343	0.2208	0.069	0.0678	0.2571	Severe	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.1392	0.0769	0.0	0.0172	0.0313	0.0448	0.1169	0.0	0.0339	0.1143	Don't Know	Aphids	Two-Spotted Spider Mite	Broad Mite	Russet Mite	Thrips	Whiteflies	Tomato Hornworm	Yellow-Striped Armyworm	Spotted Wing Drosophila	Striped Cucumber Beetle	0.0	0.1846	0.3333	0.3103	0.1563	0.0448	0.013	0.0862	0.1186	0.0143	None	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.2667	0.2742	0.3167	0.6981	0.5789	0.5283	0.4483	0.4364	Mild	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.1833	0.3065	0.3333	0.0943	0.1404	0.1698	0.2414	0.3091	Moderate	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.2167	0.2903	0.2333	0.0943	0.0526	0.1509	0.1034	0.0727	Severe	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.2167	0.1129	0.0833	0.0189	0.1404	0.0377	0.0345	0.0182	Don't Know	Tomato leaf mold (Fulvia)	Powdery mildew	Gray mold (Botrytis)	Spinach downy mildew	Basil downy mildew	Lettuce downy mildew	Tomato viruses	Cucurbit viruses	0.1167	0.0161	0.0333	0.0943	0.0877	0.1132	0.1724	0.1636	Never	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.4935	0.5974	0.9524	0.8261	0.8286	1.0	1-3 times	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.4156	0.3117	0.0476	0.1594	0.1429	0.0	4-9 times	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.0649	0.0649	0.0	0.0145	0.0286	0.0	more than 10 times	Insecticide	Fungicide	Herbicide	Insecticide	Fungicide	Herbicide	General Use	Restricted Use	0.026	0.026	0.0	0.0	0.0	0.0	Never	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.3175	0.5424	0.4262	0.3134	0.2727	0.3968	0.5846	0.6349	0.3651	0.5323	0.6308	0.7619	0.6032	0.1594	0.6129	Some years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.4603	0.3729	0.5082	0.5224	0.5455	0.4921	0.4	0.2857	0.5238	0.4355	0.3538	0.2381	0.381	0.4493	0.3548	Most years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.1905	0.0847	0.0656	0.1642	0.1364	0.1111	0.0154	0.0794	0.1111	0.0161	0.0154	0.0	0.0159	0.3043	0.0161	Always	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.0317	0.0	0.0	0.0	0.0455	0.0	0.0	0.0	0.0	0.0161	0.0	0.0	0.0	0.087	0.0161	Agree	My fertilization plan results in high yields	My fertilization plan results in high quality fruit	My fertilization plan meets plant nutrient needs	My fertilization plan is easy to implement	I apply only the amount of nutrients needed	SS have increased over time 	It is hard to find the fertilizers that I want to use	I feel confident in calculating fertilizer rates	0.7572	0.7746	0.7606	0.9	0.7042	0.3478	0.1159	0.6197	Don't Know	My fertilization plan results in high yields	My fertilization plan results in high quality fruit	My fertilization plan meets plant nutrient needs	My fertilization plan is easy to implement	I apply only the amount of nutrients needed	SS have increased over time 	It is hard to find the fertilizers that I want to use	I feel confident in calculating fertilizer rates	0.1857	0.1972	0.1831	0.0714	0.2676	0.4203	0.2029	0.1549	Disagree	My fertilization plan results in high yields	My fertilization plan results in high quality fruit	My fertilization plan meets plant nutrient needs	My fertilization plan is easy to implement	I apply only the amount of nutrients needed	SS have increased over time 	It is hard to find the fertilizers that I want to use	I feel confident in calculating fertilizer rates	0.0571	0.0282	0.0563	0.0286	0.0282	0.2319	0.6812	0.2253	Agree	My irrigation methods result in high yields	My irrigation methods result in high quality fruit	My irrigation methods are easy to use	0.7101	0.7536	0.8874	Don't Know	My irrigation methods result in high yields	My irrigation methods result in high quality fruit	My irrigation methods are easy to use	0.1739	0.1884	0.0563	Disagree	My irrigation methods result in high yields	My irrigation methods result in high quality fruit	My irrigation methods are easy to use	0.1159	0.058	0.0564	Irrigation is done by hand-watering	Irrigation is done using drip irrigation	Irrigation is scheduled with a timer	Irrigation is determined by the feel of soil	Irrigation is guided by use of a tensiometer	0.1918	0.9178	0.3562	0.5479	0.0548	Not needed	Info on how to interpret HT soil tests	Local guidelines for HT fertility management	Guidelines for use of specific sources of fertility (e.g. composts)	Strategies to manage SS levels in HT	Info on how to ID nutrient deficiencies	Info on managing irrigation	0.2027	0.0933	0.039	0.1579	0.0789	0.1216	Somewhat helpful	Info on how to interpret HT soil tests	Local guidelines for HT fertility management	Guidelines for use of specific sources of fertility (e.g. composts)	Strategies to manage SS levels in HT	Info on how to ID nutrient deficiencies	Info on managing irrigation	0.4459	0.4	0.4026	0.4605	0.2763	0.4324	Very helpful	Info on how to interpret HT soil tests	Local guidelines for HT fertility management	Guidelines for use of specific sources of fertility (e.g. composts)	Strategies to manage SS levels in HT	Info on how to ID nutrient deficiencies	Info on managing irrigation	0.3514	0.5067	0.5584	0.3816	0.6447	0.4459	>	1/year	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.0	0.0	0.026	0.0256	0.026	0.026	0.1169	0.2805	yearly	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.4699	0.2625	0.1948	0.0513	0.013	0.1558	0.2208	0.4756	every 2 yrs	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.2289	0.1625	0.0779	0.0385	0.0	0.0649	0.0779	0.061	every 3-4 yrs	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.2169	0.125	0.0649	0.1282	0.0	0.2468	0.1299	0.0122	never	Field soil test	Soluble salts test	Saturated media extract (SME) test	Plant leaf tissue analysis	Petiole sap testing	Removing plastic covering to leach salts from soil	Irrigation to leach salts from soil	Re-mix beds before planting each crop	0.0843	0.45	0.6364	0.7564	0.961	0.5065	0.4545	0.1707	NONE	Synthetic granular fertilizers	Synthetic soluble fertilizers	Organic fertilizers 	Organic liquid fertilizers	Compost made on-farm	Compost made off-farm	Animal manures	0.7286	0.7206	0.2308	0.2632	0.3889	0.4225	0.5556	SOME	Synthetic granular fertilizers	Synthetic soluble fertilizers	Organic fertilizers 	Organic liquid fertilizers	Compost made on-farm	Compost made off-farm	Animal manures	0.2714	0.25	0.6282	0.6843	0.5	0.493	0.3611	ALL	Synthetic granular fertilizers	Synthetic soluble fertilizers	Organic fertilizers 	Organic liquid fertilizers	Compost made on-farm	Compost made off-farm	Animal manures	0.0	0.0294	0.141	0.0526	0.1111	0.0845	0.0833	None	Heirloom varieties	Modern field varieties	Modern greenhouse varieties	Indeterminate varieties	Cherry tomato varieties	Grafted tomatoes (any variety)	0.3	0.3115	0.1846	0.1077	0.1286	0.6129	Some	Heirloom varieties	Modern field varieties	Modern greenhouse varieties	Indeterminate varieties	Cherry tomato varieties	Grafted tomatoes (any variety)	0.6858	0.6394	0.7076	0.5077	0.8143	0.2903	All	Heirloom varieties	Modern field varieties	Modern greenhouse varieties	Indeterminate varieties	Cherry tomato varieties	Grafted tomatoes (any variety)	0.0143	0.0492	0.1077	0.3846	0.0571	0.0968	Yes	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	0.8421	0.6364	0.6154	0.7838	0.8286	0.7333	No	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	0.1579	0.3636	0.3846	0.2162	0.1714	0.2667	Never	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.3175	0.5424	0.4262	0.3134	0.2727	0.3968	0.25	Some years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.4603	0.3729	0.5082	0.5224	0.5455	0.4921	0.25	Most years	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.1905	0.0847	0.0656	0.1642	0.1364	0.1111	0.5	Always	Yellow shoulders	Internal white tissue	Uneven ripening	Blossom end rot	Fruit cracking	Insect damage to fruit	Other (please specify):	0.0317	0.0	0.0	0.0	0.0455	0.0	0.0	Never	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.5846	0.6349	0.3651	0.5323	0.6308	0.7619	0.6032	0.1594	0.6129	Some years	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.4	0.2857	0.5238	0.4355	0.3538	0.2381	0.381	0.4493	0.3548	Most years	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.0154	0.0794	0.1111	0.0161	0.0154	0.0	0.0159	0.3043	0.0161	Always	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.0	0.0	0.0	0.0161	0.0	0.0	0.0	0.087	0.0161	Yes	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.6667	0.08	0.2727	0.6522	0.75	0.4286	0.8571	0.7105	0.7727	No	Lack of vigor	Too much vigor	Leaves off-color	Documented nutrient deficiencies	Poor fruit set	Fruit drop	Poor yields	Foliar or leaf diseases	Soilborne or root diseases	0.3333	0.92	0.7273	0.3478	0.25	0.5714	0.1429	0.2895	0.2273	Plants are grown in the soil (or in-ground)	Plants are grown in containers or bags	Some or all fertilizers are applied pre-plant	Some or all fertilizers are fertigated	Some or all fertilizers are applied mid-season	0.9863	0.1918	0.7945	0.4932	0.3836	
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SurveyResults.csv

		High Tunnel Tomato Survey

		127 Responses as of 10 July 2016.  Not all completed; 110 finished (see below).

		Q2 - For the purposes of this survey, the term "high tunnels" will be defined as a polyethylene-covered structure with or without heating, electricity or mechanical ventilation.  
Do you currently grow crops in high tunnels?

		Answer		%		Count

		Yes		86.36%		95

		No		13.64%		15

		Total		100%		110

		Q3 - How would you describe yourself? Please check all that apply.

		Answer		%		Count

		Commercial grower		89.09%		98

		Home gardener		10.00%		11

		Agricultural service provider (e.g. Extension, NRCS, etc.)		3.64%		4

		Researcher or educator		5.45%		6

		Q7 - In which state are your high tunnel(s) located? Please check all that apply.

		Answer		%		Count

		ME		19.64%		22

		NH		55.36%		62

		VT		13.39%		15

		MA		8.04%		9

		CT		1.79%		2

		RI		0.89%		1

		NY		0.89%		1

						112

		Q8 - How much of your high tunnel production is certified organic?

		Answer		%		Count

		None		50.54%		47

		Some (specify percentage):		7.53%		7				seedlings, CNG, organic practices, natural/sustainable

		All		41.94%		39

		Total		100%		93

		Q9 - How many high tunnels do you currently use for crop production?

				Minimum		Maximum		Mean		Std Deviation		Variance		Count

		How many high tunnels do you currently use for crop production?		0		22		3.38		3.44		11.82		91

				ME		NH		VT		MA		CT/NY/RI

		Total tunnels per state, summed:		46		188		55		15		7				311

		Q10 - What is the total number of square feet of high
tunnel space that you use for crop production?

Please write in square footage,
or check range below:

		Answer		%		Count				Used mean values for those that responded with ranges:

		less than 1,000 square feet		10.11%		9				500

		1-10,000 square feet		28.09%		25				5000

		10-25,000 square feet		11.24%		10				12500

		More than 25,000 square feet		0.00%		0

		If possible, write in actual square footage:		50.56%		45				254500		estimated based on ranges

		Total		100%		89

		If possible, write in actual square footage:								428406		actual values for those that specified

		5472

		13,000								682906		TOTAL ESTIMATED SQ FT

		9000

		17500								15.6773645546		acres

		27300

		24,600

		1920

		17,000

		2880

		9372

		7704

		5952

		2016

		2,880

		26304

		1800

		8,500

		4,000

		3700

		8200

		2000

		9440

		6400

		200

		4368

		4080

		60000

		2288

		9280

		3500

		36000

		7000

		408

		816

		4000

		3500

		1440

		8000

		3200

		2562

		3500

		37,000

		14,900

		2,160

		3264

		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question		Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato		36				64				42				0				83		93%		1

		Pepper		19				54				27				0				59		66%		4

		Greens (spinach, lettuce, etc.)		48				17				45				45				65		73%		2

		Cucurbits (cucumber, squash, melon, etc.)		26				53				20				0				62		70%		3

		Herbs		21				30				20				8				40		45%		6

		Vegetable transplants		46				25				8				3				51		57%		5

		Ornamentals		5				4				3				1				8		9%

		Raspberry		2				4				5				0				5		6%

		Strawberry		4				5				2				0				6		7%

		OTHER (write-in):																				0%

		Allium (onion, scallion, garlic, leek)		6				4				7				6				7		8%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		2				5				5				4				5		6%

		Eggplant		3				13				7								13		15%		7

		Carrot		6				4				4				3				8		9%

		Beet		4				1				1								4		4%

		Beans (bush, green, pole)		2				3				1								3		3%

		Radish		2																2		2%

		Ginger						2												2		2%

		Cut flowers		1				2				2				1				2		2%

		Blackberries		2				2				2				2				2		2%

		Potato		1				1				1								1		1%

		Sweet Corn						1												1		1%

		Sweetpotato						1												1		1%

		Bulbs		1												1				1		1%

		Seed Crop Isolations		1				1				1								1		1%

		Root Vegetables										1				1				1		1%

		Apple		1				1				1								1		1%

		Rocks		1				1				1				1				1		1%

		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production?

		Question		None				Mild				Moderate				Severe				Don't Know				Total

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70

		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55

		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46

		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15

		Other insect/arthropods (please specify):

		colorado potato beetle		4

		flea beetles		4

		Crown mite (spinach)		3

		cutworms		3

		Cane Borer		2

		leaf miner (chard)		2

		ants (asian greens)		2

		squash bugs		2

		cabbage loopers		1

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1

		Other diseases (please specify):

		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1

		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1

		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased an

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0

		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81				Pathogen test kits		2%		2

		Use of sticky cards		27.06%		23				Sanitize soil or use new media		6%		5

		Pest/disease identification by farm staff		72.94%		62				Aphid banker plants		7%		6

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30				Preventative pesticide treatments		8%		7

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2				Beneficial nematodes		12%		10

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25				Spot pesticide treatments		14%		12

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32				Indicator or trap plants		14%		12

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19				Screening vents to exclude pests		14%		12

		Pesticides with low toxicity to non-target organisms		16.47%		14				Pesticides with low non-target toxicity		16%		14

		Preventative pesticide treatments		8.24%		7				Habitat or guardian plants		18%		15

		Spot pesticide treatments		14.12%		12				Microbial disease control products		22%		19

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33				Use of sticky cards		27%		23

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23				Parasites		27%		23

		Beneficial nematodes		11.76%		10				Biorational pesticides		29%		25

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12				Fallow periods between crops		34%		29

		Aphid banker plants		7.06%		6				Pest/disease ID by Extension specialist or commercial scout		35%		30

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15				Microbial insecticides		38%		32

		Resistant or less susceptible crop varieties		49.41%		42				Predators		39%		33

		Good airflow and ventilation		88.24%		75				Resistant or less susceptible crop varieties		49%		42

		Screening vents to exclude pests		14.12%		12				Crop rotation		58%		49

		Weed-free environment		60.00%		51				Weed-free environment		60%		51

		Sanitize soil or use new media		5.88%		5				Pest/disease ID by farm staff		73%		62

		Crop rotation		57.65%		49				Good airflow and ventilation		88%		75

		Fallow periods between crops		34.12%		29				Routine scouting		95%		81

		Other (please specify):		15.29%		14

		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop

		OMRI listed neem oil

		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83

		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels?

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Biological control guidelines for high tunnels in our region		3.66%		3		39.02%		32		57.32%		47		82

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80

		Identification tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83

		Pest and disease identification service		12.66%		10		32.91%		26		54.43%		43		79

		Information on pesticide/biocontrol compatibility		20.99%		17		37.04%		30		41.98%		34		81

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79

		Degree-day monitoring information		22.78%		18		39.24%		31		37.97%		30		79

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80

		Web-based pest management information		2.50%		2		38.75%		31		58.75%		47		80

		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)?

		Question		More than once per year				Once per year				Every other year				Once every 3 or more years				Never				Total

		Field soil test		0.00%		0		46.99%		39		22.89%		19		21.69%		18		8.43%		7		83

		Soluble salts test		0.00%		0		26.25%		21		16.25%		13		12.50%		10		45.00%		36		80

		Saturated media extract (SME) test		2.60%		2		19.48%		15		7.79%		6		6.49%		5		63.64%		49		77

		Plant leaf tissue analysis		2.56%		2		5.13%		4		3.85%		3		12.82%		10		75.64%		59		78

		Petiole sap testing		2.60%		2		1.30%		1		0.00%		0		0.00%		0		96.10%		74		77

		Removing plastic covering to leach salts from soil		2.60%		2		15.58%		12		6.49%		5		24.68%		19		50.65%		39		77

		Irrigation to leach salts from soil		11.69%		9		22.08%		17		7.79%		6		12.99%		10		45.45%		35		77

		Re-mix beds before planting each crop		28.05%		23		47.56%		39		6.10%		5		1.22%		1		17.07%		14		82

		Other (please specify):		30.00%		3		30.00%		3		0.00%		0		0.00%		0		40.00%		4		10

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations

		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total		NONE		SOME		ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		51		19		0

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		49		17		2

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		18		49		11

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		20		52		4

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		28		36		8

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		30		35		6

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		40		26		6

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade																												37

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum

		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		98.63%		72

		Plants are grown in containers or bags		19.18%		14

		Some or all fertilizers are applied before planting		79.45%		58

		Some or all fertilizers are applied through irrigation (fertigated)		49.32%		36

		Some or all fertilizers are applied in side-dress applications during the season		38.36%		28

		Irrigation is done by hand-watering, or overhead application		19.18%		14

		Irrigation is done using drip irrigation or emitters		91.78%		67

		Irrigation is scheduled with a timer		35.62%		26

		Irrigation is determined by the feel of soil/media		54.79%		40

		Irrigation is guided by the use of a tensiometer or other soil moisture meter		5.48%		4

		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories?

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70				21		48		1

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61				19		39		3

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65				12		46		7

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65				7		33		25

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70				9		57		4

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62				38		18		6

		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Yellow shoulders		31.75%		20		46.03%		29		19.05%		12		3.17%		2		63						84.21%		32		15.79%		6		38

		Internal white tissue		54.24%		32		37.29%		22		8.47%		5		0.00%		0		59						63.64%		14		36.36%		8		22

		Uneven ripening		42.62%		26		50.82%		31		6.56%		4		0.00%		0		61						61.54%		16		38.46%		10		26

		Blossom end rot		31.34%		21		52.24%		35		16.42%		11		0.00%		0		67						78.38%		29		21.62%		8		37

		Fruit cracking		27.27%		18		54.55%		36		13.64%		9		4.55%		3		66						82.86%		29		17.14%		6		35

		Insect damage to fruit		39.68%		25		49.21%		31		11.11%		7		0.00%		0		63						73.33%		22		26.67%		8		30

		Other (please specify):		25.00%		4		25.00%		1		50.00%		2		0.00%		0		7						100.00%		1		0.00%		0		1

		Poor flavor

		High Temps retard ripening

		Altenaira

		Canker

		mice eating them

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?

		Question		Never				Some years				Most years				Always				Total						Yes				No				Total

		Lack of vigor		58.46%		38		40.00%		26		1.54%		1		0.00%		0		65						66.67%		20		33.33%		10		30

		Too much vigor		63.49%		40		28.57%		18		7.94%		5		0.00%		0		63						8.00%		2		92.00%		23		25

		Leaves off-color		36.51%		23		52.38%		33		11.11%		7		0.00%		0		63						27.27%		9		72.73%		24		33

		Documented nutrient deficiencies		53.23%		33		43.55%		27		1.61%		1		1.61%		1		62						65.22%		15		34.78%		8		23

		Poor fruit set		63.08%		41		35.38%		23		1.54%		1		0.00%		0		65						75.00%		15		25.00%		5		20

		Fruit drop		76.19%		48		23.81%		15		0.00%		0		0.00%		0		63						42.86%		6		57.14%		8		14

		Poor yields		60.32%		38		38.10%		24		1.59%		1		0.00%		0		63						85.71%		18		14.29%		3		21

		Foliar or leaf diseases		15.94%		11		44.93%		31		30.43%		21		8.70%		6		69						71.05%		27		28.95%		11		38

		Soilborne or root diseases		61.29%		38		35.48%		22		1.61%		1		1.61%		1		62						77.27%		17		22.73%		5		22

		Other (please specify):		50.00%		1		0.00%		0		0.00%		0		50.00%		1		2						100.00%		1		0.00%		0		1

		first year no data

		ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%		13		5.71%		4		0.00%		0		70

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%		14		2.82%		2		0.00%		0		71

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%		13		5.63%		4		0.00%		0		71

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%		5		2.86%		2		0.00%		0		70

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%		19		2.82%		2		0.00%		0		71

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%		29		18.84%		13		4.35%		3		69

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%		14		43.48%		30		24.64%		17		69

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%		11		15.49%		11		7.04%		5		71

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%		12		10.14%		7		1.45%		1		69

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%		13		5.80%		4		0.00%		0		69

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%		4		4.23%		3		1.41%		1		71

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels?

		Question		Not needed				Somewhat helpful				Very helpful				Total

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%		26		74

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%		38		75

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%		43		77

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%		29		76

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%		49		76

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%		33		74

		Other (please specify):		0.00%		0		0.00%		0		100.00%		1		1

		heat controls or guidelines

		Hands on demonstration via twilight meeting?

		humidity control or guidelines

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues

		Q28 - Lastly, do you have any additional thoughts on how we can help you with your high tunnel production?

		One of my houses has stunted growth from late spring until mid summer and then seems to come out of it.  Part of that house produces normally.  I haven't a clue as to what is wrong I'm guessing something in the soil but am flummoxed.  I need advice or may

		create a facebook page for growers so we can communicate quickly and easily

		Being my first year, any best practices ideas based off of other successful farms data would be great to help me get off on the right foot.

		Thank you!

		No Meetings on Friday or Saturday due to winter farmers markets schedules

		Thanks for asking- and keep uptake great work!

		FYI,

NOFA/Mass is working on a specialty crops block grant with a focus on High Tunnels for MA... It would be good to connect regarding potential collaboration.  Julie Rawson is their Exec Director - www.nofamass.org and julie@nofamass.org



Looking for

		I think that disease management is a key area of improvement for us.  In tomatoes, any work to support the development of low cost determinate varieties with Fulvia resistance/tolerance would be a huge benefit.  We grow half of our tunnel tomatoes as bask

		the survey covered much of the issues

		Even though I am not state certified organic I do follow all the organic standards and am a member of "Certified Naturally Grown". There should be some recognition for this certifying group.

There also could be a data base set up to handle FAQ on high tu

		Simply seeing/know what other producers are growing in their tunnels; variety, yields, fertilization etc....

		Most of the nutrient information from extension specialist for high tunnel tomato production is for in ground production. Very little information is available for growing tomatoes in bags in a soilless mix. Fertilization practices need to be more exact wi

		Have the actually effectiveness of traditional chemicals ,organic chemicals, and bio chemicals against specific pests and diseases.

		I use a 30x72 high tunnel now to dry my garlic crop. Have lost very few bulbs to mold since switching  to it.

Would like to find a quick crop to plant and harvest by July 10.

		More guidance on organic fertilization regimes. especially if applying all nutrients before planting. Less time consuming methods of correcting nutrient deficiencies and/or applying needed nutrients throughout the season rather than all at once.

		Help me figure out how to meet NRCS and NOP requirements to plant a cover crop in an unheated  tunnel that is in production from April to October. (Most cover crops need to be planted by August or September to germinate...???)

		Just a point that the yield varies with the type of tomatoes.  We have heirlooms, regular greenhouse varieties (grafted), and cherry / grape tomatoes.  

ideas on how to rotate crops through a greenhouse / high tunnel would be great, we find that tomatoes

		more research on varities for gh

		Soluble salts are my biggest concern.  Knowing salt tolerant varieties would be helpful b

		No

		Visits during our growing seasons to get your comments, impressions, answer questions, etc.

		How to effectively side dress tomatoes when fertigation isn't an option and they are planted into landscape fabric?

What is the best spacing for controlling tomato ventilation issues and getting the most yield per square foot?

Is there an organic way ot

		This is our first season so couldn't answer many questions because no experience as yet.

		high tunnel design innovations to facilitate best management practices--eg. ideal spacing layouts for airflow and productivity, trellising systems, irrigation systems and schedules, low tech ventilation and airflow, 
we have rigged up a system to roll our

		Q39 - As part of this project, we will hold at least two high tunnel tomato conferences & workshops during the late fall or winter months. Specifically for the conferences, in which format would you be more likely to participate?

		Answer		%		Count

		Three identical one-day workshops, one located in each of Maine, Vermont and New Hampshire.		65.33%		49

		A single larger two-day conference located centrally for Northern New England states (probably NH).		24.00%		18

		Other (please describe):		10.67%		8

		Total		100%		75

		Other (please describe):

		3 single day intensives. 1 day pest, 1day disease 1 day fertility

		poor old MA!

		either of the above options

		Videos of workshops

		either

		Near enough

		Three identical one-day presentations. Online noters from any such conferences.

		mofga'sF2F
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		Q11 - Which crops do you grow in high tunnels, and at what time(s) of year? Please check all that apply.																				Asssuming 89 responses

		Question				Spring				Summer				Fall				Winter				Total		percent		rank

		Tomato				36				64				42				0				83		93%		1				1		Tomato		93%

		Pepper				19				54				27				0				59		66%		4				2		Greens		73%

		Greens (spinach, lettuce, etc.)				48				17				45				45				65		73%		2				3		Cucurbits		70%

		Cucurbits (cucumber, squash, melon, etc.)				26				53				20				0				62		70%		3				4		Pepper		66%

		Herbs				21				30				20				8				40		45%		6				5		Vegetable transplants		57%

		Vegetable transplants				46				25				8				3				51		57%		5				6		Herbs		45%

		Ornamentals		5		5				4				3				1				8		9%		8				7		Eggplant		15%

		Raspberry		5		2				4				5				0				5		6%						8		Ornamentals		9%

		Strawberry		5		4				5				2				0				6		7%		10				8		Carrot		9%

		OTHER (write-in):																						0%						9		Alliums		8%

		Allium (onion, scallion, garlic, leek)		7		6				4				7				6				7		8%		9				10		Strawberry		7%

		Brassica (broccoli, brussels kale, cauliflower, cabbage, turnip)		5		2				5				5				4				5		6%

		Eggplant		13		3				13				7								13		15%		7

		Carrot		6		6				4				4				3				8		9%		8

		Beet		4		4				1				1								4		4%

		Beans (bush, green, pole)		3		2				3				1								3		3%

		Radish		2		2																2		2%

		Ginger		2						2												2		2%

		Cut flowers		2		1				2				2				1				2		2%

		Blackberries		2		2				2				2				2				2		2%

		Potato		1		1				1				1								1		1%

		Sweet Corn		1						1												1		1%

		Sweetpotato		1						1												1		1%

		Bulbs		1		1												1				1		1%

		Seed Crop Isolations		1		1				1				1								1		1%

		Root Vegetables		1										1				1				1		1%

		Apple		1		1				1				1								1		1%

		Rocks		1		1				1				1				1				1		1%

		Q12 - Which of the following pest and disease problems have you experienced in your high tunnel production?

		Question		None				Mild				Moderate				Severe				Don't Know				Total								None		Mild		Moderate		Severe		Don't Know

		Aphids		26.58%		21		40.51%		32		18.99%		15		13.92%		11		0.00%		0		79						Aphids		27%		41%		19%		14%		0%

		Two-Spotted Spider Mite		50.77%		33		9.23%		6		13.85%		9		7.69%		5		18.46%		12		65						Two-Spotted Spider Mite		51%		9%		14%		8%		18%

		Broad Mite		66.67%		38		0.00%		0		0.00%		0		0.00%		0		33.33%		19		57						Broad Mite		67%		0%		0%		0%		33%

		Russet Mite		67.24%		39		0.00%		0		0.00%		0		1.72%		1		31.03%		18		58						Russet Mite		67%		0%		0%		2%		31%

		Thrips		56.25%		36		12.50%		8		12.50%		8		3.13%		2		15.63%		10		64						Thrips		56%		13%		13%		3%		16%

		Whiteflies		50.75%		34		26.87%		18		13.43%		9		4.48%		3		4.48%		3		67						Whiteflies		51%		27%		13%		4%		4%

		Tomato Hornworm		27.27%		21		37.66%		29		22.08%		17		11.69%		9		1.30%		1		77						Tomato Hornworm		27%		38%		22%		12%		1%

		Yellow-Striped Armyworm		79.31%		46		5.17%		3		6.90%		4		0.00%		0		8.62%		5		58						Yellow-Striped Armyworm		79%		5%		7%		0%		9%

		Spotted Wing Drosophila		71.19%		42		6.78%		4		6.78%		4		3.39%		2		11.86%		7		59						Spotted Wing Drosophila		71%		7%		7%		3%		12%

		Striped Cucumber Beetle		38.57%		27		22.86%		16		25.71%		18		11.43%		8		1.43%		1		70						Striped Cucumber Beetle		39%		23%		26%		11%		1%

		Tomato leaf mold (Fulvia)		26.67%		16		18.33%		11		21.67%		13		21.67%		13		11.67%		7		60

		Powdery mildew		27.42%		17		30.65%		19		29.03%		18		11.29%		7		1.61%		1		62

		Gray mold (Botrytis)		31.67%		19		33.33%		20		23.33%		14		8.33%		5		3.33%		2		60

		Spinach downy mildew		69.81%		37		9.43%		5		9.43%		5		1.89%		1		9.43%		5		53

		Basil downy mildew		57.89%		33		14.04%		8		5.26%		3		14.04%		8		8.77%		5		57

		Lettuce downy mildew		52.83%		28		16.98%		9		15.09%		8		3.77%		2		11.32%		6		53

		Tomato viruses		44.83%		26		24.14%		14		10.34%		6		3.45%		2		17.24%		10		58

		Cucurbit viruses		43.64%		24		30.91%		17		7.27%		4		1.82%		1		16.36%		9		55

		Voles		15.22%		7		34.78%		16		34.78%		16		15.22%		7		0.00%		0		46

		Unidentified but recurring problem		73.33%		11		6.67%		1		13.33%		2		0.00%		0		6.67%		1		15

		Other insect/arthropods (please specify):

		colorado potato beetle		4																												None		Mild		Moderate		Severe		Don't Know

		flea beetles		4																										Tomato leaf mold (Fulvia)		27%		18%		22%		22%		12%												60

		Crown mite (spinach)		3																										Powdery mildew		27%		31%		29%		11%		2%												62

		cutworms		3																										Gray mold (Botrytis)		32%		33%		23%		8%		3%												60

		Cane Borer		2																										Spinach downy mildew		70%		9%		9%		2%		9%												53

		leaf miner (chard)		2																										Basil downy mildew		58%		14%		5%		14%		9%												57

		ants (asian greens)		2																										Lettuce downy mildew		53%		17%		15%		4%		11%												53

		squash bugs		2																										Tomato viruses		45%		24%		10%		3%		17%												58

		cabbage loopers		1																										Cucurbit viruses		44%		31%		7%		2%		16%												55

		potato borer		1

		wireworm/click beetle		1

		Stink bugs (mostly Green SB)		1

		Japanese beetle		1

		Fungus gnats		1

		Other diseases (please specify):

		early blight		3

		late blight		2

		Botrytis Crown Rot of lettuce		1

		Bacterial canker		1

		Black spot		1

		white mold		1

		Lear rust		1

		Pythium (& other- Rhizoc?) damping off and suppression of spinach germination		1

		Other pests (please specify):

		mice		3

		rats		2

		birds		2

		chipmunk		2

		Chickens (our fault)		1

		Woodchuck		1

		slugs and snails		1

		porcupine		1

		farm dog		1

		Q13 - In the past year, how often did you apply the following types of pesticides in at least one high tunnel?   
 

Restricted use pesticides can only be purchased and used by licensed pesticide applicators, and general use pesticides can be purchased an

		Question		Never				1-3 times				4-9 times				more than 10 times				Total				Estimated # applications (based on means)																				Never		1-3 times		4-9 times		more than 10 times

		Insecticide - general use		49.35%		38		41.56%		32		6.49%		5		2.60%		2		77				116.5																General Use		Insecticide		49%		42%		6%		3%

		Fungicide - general use		59.74%		46		31.17%		24		6.49%		5		2.60%		2		77				100.5																		Fungicide		60%		31%		6%		3%

		Herbicide - general use		95.24%		60		4.76%		3		0.00%		0		0.00%		0		63				6																		Herbicide		95%		5%		0%		0%

		Insecticide - restricted use		82.61%		57		15.94%		11		1.45%		1		0.00%		0		69				28.5																Restricted Use		Insecticide		83%		16%		1%		0%

		Fungicide - restricted use		82.86%		58		14.29%		10		2.86%		2		0.00%		0		70				33																		Fungicide		83%		14%		3%		0%

		Herbicide - restricted use		100.00%		64		0.00%		0		0.00%		0		0.00%		0		64				0																		Herbicide		100%		0%		0%		0%

		Q14 - Which of the following pest or disease management practices do you use in your high tunnels? Please check all that apply.

		Answer		%		Count

		Routine scouting		95.29%		81

		Use of sticky cards		27.06%		23

		Pest/disease identification by farm staff		72.94%		62

		Pest/disease identification by Extension specialist or commercial scout		35.29%		30

		Plant disease (pathogen) test kits (such as immunostrips)		2.35%		2

		Biorational pesticides (such as soap, oil, potassium bicarbonate, etc.)		29.41%		25

		Microbial insecticides (such as Bt, insect-killing fungi, etc.)		37.65%		32

		Microbial disease control products (such as Trichoderma, Bacillus, etc.)		22.35%		19

		Pesticides with low toxicity to non-target organisms		16.47%		14

		Preventative pesticide treatments		8.24%		7

		Spot pesticide treatments		14.12%		12

		Predators (such as lady beetles, predatory mites, etc.)		38.82%		33

		Parasites (such as parasitic wasps or flies, etc.)		27.06%		23

		Beneficial nematodes		11.76%		10

		Indicator or trap plants (such as marigolds for thrips, beans for spider mites)		14.12%		12

		Aphid banker plants		7.06%		6

		Habitat or guardian plants (flowering plants to attract beneficials)		17.65%		15

		Resistant or less susceptible crop varieties		49.41%		42

		Good airflow and ventilation		88.24%		75

		Screening vents to exclude pests		14.12%		12

		Weed-free environment		60.00%		51

		Sanitize soil or use new media		5.88%		5

		Crop rotation		57.65%		49

		Fallow periods between crops		34.12%		29

		Other (please specify):		15.29%		14

		a lot of crop diversity in one tunnel

		Just setting up this year

		perennial cover crop

		Landscape cloth

		Row Covers

		moveable tunnel (Rimol)

		cover crop

		amendments

		keeping area around tunnel mowed

		Encorporate manure  yearly

		OMRI listed Serenade

		Rotate in chickens for a few weeks

		Cover crop

		OMRI listed neem oil

		Q14 - How much do you agree with each of the following statements about biological control agents of insect pests (parasites, predators, nematodes, etc.)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral				Disagree somewhat				Disagree strongly				Total

		Biological controls are effective and reliable		30.49%		25		39.02%		32		29.27%		24		1.22%		1		0.00%		0		82

		Biological controls have a good shelf life		3.85%		3		21.79%		17		56.41%		44		12.82%		10		5.13%		4		78

		I have a good supplier for biological controls		25.64%		20		25.64%		20		41.03%		32		7.69%		6		0.00%		0		78

		Biological controls are too expensive		5.13%		4		25.64%		20		44.87%		35		17.95%		14		6.41%		5		78

		I need to know more about how or when to use biological controls		33.75%		27		36.25%		29		20.00%		16		8.75%		7		1.25%		1		80

		Customers like the idea that I am using biological controls		35.44%		28		20.25%		16		41.77%		33		2.53%		2		0.00%		0		79

		Biocontrols are not compatible with chemical pesticides		8.75%		7		20.00%		16		53.75%		43		11.25%		9		6.25%		5		80

		Customers have low tolerance for damage or pests on produce		34.94%		29		37.35%		31		9.64%		8		16.87%		14		1.20%		1		83

		Biocontrol agents are not readily available		0.00%		0		10.26%		8		42.31%		33		34.62%		27		12.82%		10		78

		Consumers do not want chemical pesticides on the produce or plants they buy		56.63%		47		32.53%		27		7.23%		6		3.61%		3		0.00%		0		83

		Q13 - What resources or information would help you to improve your management of insect and disease pests in high tunnels?																						Not needed		Somewhat helpful		Very helpful

		Question		Not needed				Somewhat helpful				Very helpful				Total						Regional biological control guidelines for high tunnels		4%		39%		57%

		Biological control guidelines for high tunnels in our region		3.66%		3		39.02%		32		57.32%		47		82						Scouting methods for specific pests		10%		33%		58%

		Scouting methods for specific pests		10.00%		8		32.50%		26		57.50%		46		80						Identification tools for diseases and pests		8%		28%		64%

		Identification tools for diseases and pests		8.43%		7		27.71%		23		63.86%		53		83						Pest and disease identification service		13%		33%		54%

		Pest and disease identification service		12.66%		10		32.91%		26		54.43%		43		79						Information on pesticide/biocontrol compatibility		21%		37%		42%

		Information on pesticide/biocontrol compatibility		20.99%		17		37.04%		30		41.98%		34		81						Lists of pest-resistant plant varieties		5%		36%		59%

		Lists of pest-resistant plant varieties		5.13%		4		35.90%		28		58.97%		46		78						Pest/disease biology		11%		39%		49%

		Pest/disease biology		11.39%		9		39.24%		31		49.37%		39		79						Spray application methods		23%		49%		28%

		Spray application methods		22.78%		18		49.37%		39		27.85%		22		79						Degree-day monitoring information		23%		39%		38%

		Degree-day monitoring information		22.78%		18		39.24%		31		37.97%		30		79						Action thresholds (when to act)		7%		38%		54%

		Action thresholds (when to act)		7.41%		6		38.27%		31		54.32%		44		81						Cost/benefit analyses		14%		43%		44%

		Cost/benefit analyses		13.75%		11		42.50%		34		43.75%		35		80						Web-based pest management information		3%		39%		59%

		Web-based pest management information		2.50%		2		38.75%		31		58.75%		47		80

		Q16 - How often do you use each of the following nutrient management practices in your high tunnel(s)?

				>1/year		yearly		every 2 yrs		every 3-4 yrs		never

		Field soil test		0.00%		46.99%		22.89%		21.69%		8.43%

		Soluble salts test		0%		26%		16%		13%		45%

		Saturated media extract (SME) test		3%		19%		8%		6%		64%

		Plant leaf tissue analysis		3%		5%		4%		13%		76%

		Petiole sap testing		3%		1%		0%		0%		96%

		Removing plastic covering to leach salts from soil		3%		16%		6%		25%		51%

		Irrigation to leach salts from soil		12%		22%		8%		13%		45%

		Re-mix beds before planting each crop		28%		48%		6%		1%		17%

		Other (please specify):		30.00%		30.00%		0.00%		0.00%		40.00%

		First year not sure

		intercropping

		move tunnel

		applying new compost each crop

		bucket plant, nothing in the soil

		apply rock powders

		Chickens

		Cover crops

		multiple rotations

		Q17 - Which sources of fertility do you use in your high tunnel(s)?

		Question		None				A little				Some				Mostly				Entirely				Total				NONE		SOME		ALL								NONE		SOME/ALL

		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		72.86%		51		4.29%		3		17.14%		12		5.71%		4		0.00%		0		70		Synthetic granular fertilizers (e.g. 10-10-10, etc.)		73%		27%		0%						Synthetic granular fertilizers (e.g. 10-10-10, etc.)		0.7286		0.2714

		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72.06%		49		0.00%		0		10.29%		7		14.71%		10		2.94%		2		68		Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		72%		25%		3%						Synthetic soluble fertilizers (e.g. 15-5-15 Ca Mg, etc.)		0.7206		0.2794

		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23.08%		18		7.69%		6		25.64%		20		29.49%		23		14.10%		11		78		Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		23%		63%		14%						Organic fertilizers (e.g. 5-3-4, soybean meal, sul-po-mag, etc.)		0.2308		0.7692

		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26.32%		20		19.74%		15		38.16%		29		10.53%		8		5.26%		4		76		Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		26%		68%		5%						Organic liquid fertilizers (e.g. fish emulsion, seaweed emulsion, etc.)		0.2632		0.7369

		Compost made on-farm		38.89%		28		12.50%		9		19.44%		14		18.06%		13		11.11%		8		72		Compost made on-farm		39%		50%		11%						Compost made on-farm		0.3889		0.6111

		Compost made off-farm		42.25%		30		11.27%		8		26.76%		19		11.27%		8		8.45%		6		71		Compost made off-farm		42%		49%		8%						Compost made off-farm		0.4225		0.5775

		Animal manures		55.56%		40		11.11%		8		16.67%		12		8.33%		6		8.33%		6		72		Animal manures		56%		36%		8%						Animal manures		0.5556		0.4444

		Other (please specify):		27.27%		6		9.09%		1		27.27%		4		18.18%		2		18.18%		2		15

		Slow release organic fertilizer like sustaine

		homemade

		soil food web work

		cover crops fall & winter

		Peat moss

		walking row cover crop

		12-5-19

		soft rock phosphate

		Compost

		0-0-60 Potash

		kelp meal, gypsum

		Q19 - Which of the following statements apply to your high tunnel tomato production? Check all that apply.

		Answer		%		Count

		Plants are grown in the soil (or in-ground)		99%		72

		Plants are grown in containers or bags		19%		14

		Some or all fertilizers are applied pre-plant		79%		58

		Some or all fertilizers are applied via irrigation		49%		36

		Some or all fertilizers are applied mid-season		38%		28

		Irrigation is done by hand-watering/overhead		19%		14

		Irrigation is done using drip irrigation		92%		67

		Irrigation is scheduled with a timer		36%		26

		Irrigation is determined by the feel of soil/media		55%		40

		Irrigation is guided by use of a tensiometer		5%		4

		Q20 - Of all the high tunnel tomatoes that you grow, what proportion fall into each of the following categories?

		Question		None				less than 25%				26-75%				more than 75%				All				Total				None		Some		All

		Heirloom varieties		30.00%		21		40.00%		28		24.29%		17		4.29%		3		1.43%		1		70		Heirloom varieties		30%		69%		1%

		Modern field varieties		31.15%		19		19.67%		12		32.79%		20		11.48%		7		4.92%		3		61		Modern field varieties		31%		64%		5%

		Modern greenhouse varieties		18.46%		12		18.46%		12		36.92%		24		15.38%		10		10.77%		7		65		Modern greenhouse varieties		18%		71%		11%

		Indeterminate varieties		10.77%		7		7.69%		5		29.23%		19		13.85%		9		38.46%		25		65		Indeterminate varieties		11%		51%		38%

		Cherry tomato varieties		12.86%		9		48.57%		34		32.86%		23		0.00%		0		5.71%		4		70		Cherry tomato varieties		13%		81%		6%

		Grafted tomatoes (any variety)		61.29%		38		11.29%		7		12.90%		8		4.84%		3		9.68%		6		62		Grafted tomatoes (any variety)		61%		29%		10%

		Q21#1 - How often has this happened?																								Q21#2 - When it occurred, do you think that it reduced marketable yields?

				Never		Some years		Most years		Always										Total						Yes		No						Total

		Yellow shoulders		32%		46%		19%		3%				12				2		63				Yellow shoulders		84%		16%				6		38

		Internal white tissue		54%		37%		8%		0%				5				0		59				Internal white tissue		64%		36%				8		22																				Q21#1 - How often has this happened?

		Uneven ripening		43%		51%		7%		0%				4				0		61				Uneven ripening		62%		38%				10		26																						Never		Some years		Most years		Always

		Blossom end rot		31%		52%		16%		0%				11				0		67				Blossom end rot		78%		22%				8		37																				Yellow shoulders		32%		46%		19%		3%

		Fruit cracking		27%		55%		14%		5%				9				3		66				Fruit cracking		83%		17%				6		35																				Internal white tissue		54%		37%		8%		0%

		Insect damage to fruit		40%		49%		11%		0%				7				0		63				Insect damage to fruit		73%		27%				8		30																				Uneven ripening		43%		51%		7%		0%

		Other (please specify):		25%		25%		50%		0%				2				0		7																																		Blossom end rot		31%		52%		16%		0%

		Poor flavor																																																				Fruit cracking		27%		55%		14%		5%

		High Temps retard ripening																																																				Insect damage to fruit		40%		49%		11%		0%

		Altenaira																																																				Lack of vigor		58%		40%		2%		0%

		Canker																																																				Too much vigor		63%		29%		8%		0%

		mice eating them																																																				Leaves off-color		37%		52%		11%		0%

																																																						Documented nutrient deficiencies		53%		44%		2%		2%

																																																						Poor fruit set		63%		35%		2%		0%

		Q24#1 - How often has this happened?																								Q24#2 - When it occurred, do you think that it reduced marketable yields?																												Fruit drop		76%		24%		0%		0%

				Never		Some years		Most years		Always						Always				Total						Yes		No						Total																				Poor yields		60%		38%		2%		0%

		Lack of vigor		58%		40%		2%		0%						0.00%		0		65				Lack of vigor		67%		33%				10		30																				Foliar or leaf diseases		16%		45%		30%		9%

		Too much vigor		63%		29%		8%		0%						0.00%		0		63				Too much vigor		8%		92%				23		25																				Soilborne or root diseases		61%		35%		2%		2%

		Leaves off-color		37%		52%		11%		0%						0.00%		0		63				Leaves off-color		27%		73%				24		33

		Documented nutrient deficiencies		53%		44%		2%		2%						1.61%		1		62				Documented nutrient deficiencies		65%		35%				8		23

		Poor fruit set		63%		35%		2%		0%						0.00%		0		65				Poor fruit set		75%		25%				5		20

		Fruit drop		76%		24%		0%		0%						0.00%		0		63				Fruit drop		43%		57%				8		14

		Poor yields		60%		38%		2%		0%						0.00%		0		63				Poor yields		86%		14%				3		21

		Foliar or leaf diseases		16%		45%		30%		9%						8.70%		6		69				Foliar or leaf diseases		71%		29%				11		38

		Soilborne or root diseases		61%		35%		2%		2%						1.61%		1		62				Soilborne or root diseases		77%		23%				5		22

		Other (please specify):		50%		0%		0%		50%						50.00%		1		2

		first year no data

		ignorance

																																																						first year no data

																																																						ignorance

		Q25 - How much do you agree with each of the following statements about your high tunnel tomato fertilization and irrigation program(s)?

		Question		Agree strongly				Agree somewhat				Don't know/ Neutral						My fertilization plan:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My fertilization plan:		Agree		Don't Know		Disagree

		My fertilization plan results in high yields		31.43%		22		44.29%		31		18.57%						results in high yields		31%		44%		19%		6%		0%		My fertilization plan results in high yields		76%		19%		6%

		My fertilization plan results in high quality fruit		35.21%		25		42.25%		30		19.72%						results in high quality fruit		35%		42%		20%		3%		0%		My fertilization plan results in high quality fruit		77%		20%		3%

		My fertilization plan meets the plants' nutrient needs		26.76%		19		49.30%		35		18.31%						meets plant nutrient needs		27%		49%		18%		6%		0%		My fertilization plan meets plant nutrient needs		76%		18%		6%

		My fertilization plan is easy to implement		37.14%		26		52.86%		37		7.14%						is easy to implement		37%		53%		7%		3%		0%		My fertilization plan is easy to implement		90%		7%		3%

		Only the amount of nutrients needed is applied		18.31%		13		52.11%		37		26.76%						applies only the amount of nutrients needed		18%		52%		27%		3%		0%		I apply only the amount of nutrients needed		70%		27%		3%

		Soluble salts have increased over time in my tunnel		18.84%		13		15.94%		11		42.03%						SS have increased over time		19%		16%		42%		19%		4%		SS have increased over time		35%		42%		23%

		It is hard to find the fertilizers that I want to use		1.45%		1		10.14%		7		20.29%						It is hard to find the fertilizers that I want to use		1%		10%		20%		43%		25%		It is hard to find the fertilizers that I want to use		12%		20%		68%

		I feel confident in calculating fertilizer rates		28.17%		20		33.80%		24		15.49%						I feel confident in calculating fertilizer rates		28%		34%		15%		15%		7%		I feel confident in calculating fertilizer rates		62%		15%		23%

		My irrigation methods result in high yields		31.88%		22		39.13%		27		17.39%						My irrigation methods:		Agree strongly		Agree somewhat		Don't know/ Neutral		Disagree somewhat		Disagree strongly		My irrigation methods:

		My irrigation methods result in high quality fruit		39.13%		27		36.23%		25		18.84%						result in high yields		32%		39%		17%		10%		1%		My irrigation methods result in high yields		71%		17%		12%

		My irrigation methods are easy to use		47.89%		34		40.85%		29		5.63%						result in high quality fruit		39%		36%		19%		6%		0%		My irrigation methods result in high quality fruit		75%		19%		6%

																		are easy to use		48%		41%		6%		4%		1%		My irrigation methods are easy to use		89%		6%		6%

		Q26 - Last year, what was your average total yield (pounds of marketable fruit per plant) from your high tunnel tomatoes?

		Answer		%		Count

		below 5 lbs per plant		0.00%		0

		6-10 lbs per plant		19.72%		14

		11-15 lbs per plant		28.17%		20

		16-20 lbs per plant		19.72%		14

		over 20 lbs per plant		7.04%		5

		I don't know		25.35%		18

		Total		100%		71

		Q27 - What information or resources would help you improve your crop fertility management in your high tunnels?

		Question		Not needed				Somewhat helpful				Very helpful

		Information on how to interpret high tunnel soil tests		20.27%		15		44.59%		33		35.14%

		Local guidelines for high tunnel fertility management		9.33%		7		40.00%		30		50.67%

		Guidelines for use of specific sources of fertility (e.g. composts)		3.90%		3		40.26%		31		55.84%

		Strategies to manage soluble salts levels in high tunnels		15.79%		12		46.05%		35		38.16%

		Information on how to identify nutrient deficiencies		7.89%		6		27.63%		21		64.47%

		Information on managing irrigation		12.16%		9		43.24%		32		44.59%

		Other (please specify):		0.00%		0		0.00%		0		100.00%

		heat controls or guidelines

		Hands on demonstration via twilight meeting?

		humidity control or guidelines

		Q36 - Thinking specifically about information that would help you improve how you manage pests, diseases and crop and soil fertility, what way(s) would you want to access this information?  (Check all that apply)

		Answer		%		Count

		Written fact sheets (accessible online)		81.01%		64

		Twilight meetings at research or farm sites		58.23%		46

		Workshops and conferences		77.22%		61

		Full-length webinars (typically 30m-1hr)		39.24%		31

		Short instructional videos or "webinettes" (5-10 minutes max)		56.96%		45

		Other (please specify):		6.33%		5

		Online video library

		written fact sheets in my hand as I don't do much on the computer nor do I have time for it

		Farm visits by Extension specialist

		website with easily accessed info

		good online photos and decision trees for pests/disease/nutrient issues
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