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“Low hanging fruit”: How Nutrient Management Can 
Improve Organic Tomato Production In High Tunnels



Today’s talk:

� There is not a lot of great guidance on tunnel 
fertility -- not greenhouses, not field. Important 
to understand defining characteristics.

� Big nutrient demand in tunnel crops; align 
nutrient management with crop needs and 
target yields.

� Organic amendments work well. Pay special 
attention to N and K.

� Track yields to learn what works! 



Tunnels have high yield 
and revenue potential

� 8-12 times yield per square 
foot in tunnel vs. field

� Ripen ~1 month earlier 
than field

� Lower risk of climate 
related losses



There are many different tunnel shapes, sizes, and systems.
There is no one size fits all approach for tunnel recommendations.



Growth potential in tunnels should guide nutrient recommendations
plan for optimal yield, then identify limiting factors

� Size of tunnel? 

� Heat? Ventilation? 

� Market / harvest window?

� What type/variety of tomato?

� Duration of plants in the soil? 



Plant density and biomass accumulation drive tomato nutrient uptake

� Tunnels have high plant density 

� tunnel: 5,000-10,000 plants per acre

� field: 2,400-3,200 plants per acre

� High yielding varieties (often grafted onto 

vigorous rootstocks)

� A lot of high nutrient biomass is pruned off 

� Extended season—plants are growing for 

30-90% more time (& absorbing more 

nutrients)

Increased nutrient 
demand



Greenhouse tomato recommendations provide adequate benchmarks for 
tunnel systems

*
*Richard McAvoy, , Connecticut Greenhouse Newsletter



But controlled growing environments and hydroponic systems do not have 
the same soil - nutrient dynamics

Photo credits: Cheryl Frank Sullivan, UVM



Tunnel soils develop different properties than field soils

� No rain + high nutrient inputs => salt 

buildup

� Warmer drier soils => accelerated 

mineralization

� Lots of compost =>highly buffered soil 

� Limited cover cropping or crop rotation



Without informed nutrient management, some tunnel soil trends become 
difficult to reverse

� High inputs of compost, sometimes without soil testing. 

� High/ imbalanced nutrients, especially P

� Dry soil, altered microbe activity 

� Soil pH increases



Tunnel tomatoes have heavy 
nutrient demands to achieve 
yield potential

In organic systems, compost 
alone can’t meet crop needs. 
Bagged amendments are 
critical to optimal yield.



‘Field’ soil tests alone do not provide good guidance for tunnels
� Some nutrient levels appear off the charts; recommendations are low.

� Field soil tests do not typically include soluble salts, nitrate-N, ammonium-N.



Use different tests for different information

� Field soil test for reserve nutrients (modified Morgan, Brays, Melich-3)

� Potting soil test for soluble nutrients (Saturated Media Extract)

� Tissue analysis for nutrient levels in plants (concentration of 

elements in dry leaves)

 Together, these tests guide tunnel nutrient management



Tunnel tomatoes need nutrients now 
(soluble) and nutrients later (reserve).

It is hard to guess what plants need. 

Combination of saturated media 

tests, field soil test, and tissue tests 

can provide answers



Field soil test 
(reserve 

nutrients)

Saturated 
media 

(soluble 
nutrients)

UMaine offers combined soil tests for high tunnels:
field soil tests (reserve nutrients) + saturated media (soluble nutrients)



2018 New England High Tunnel Tomato Survey
Revised nitrogen recommendations are based on yield potential

We have been collecting 
data on these 
recommendations since 
2020, finding that most 
tunnel growers fall in the 
“medium” to “good” 
category.



Split applications of N balance vegetative growth with sustained plant needs

� 1/2 to 2/3 N before planting

� Amend 2 weeks before planting, mix well in warm, moist 

soil

� Follow soil test recommendation rates 

� Amend full rates of P, K, Mg, Ca, and other nutrients 



data courtesy of Dr. Heather Darby

Most organic N sources– slow steady release over growing season, 
with only 60-75% of total N available year 1

Expect quicker 
mineralization 
rates in tunnel soils 
than in field



Potassium rates for tunnel tomatoes are 2-3 times field recommendations



Nutrients affect quality 
not just yield

Potassium is very 
important for fruit 

marketability



Spread “front loaded” 
soil amendments 

evenly!

Many tunnels have 
lower yields in areas by 

sidewalls
due to lower fertility, 
colder soil, other…?



Compost cannot meet the nutrient needs of tunnel tomatoes: know your 
organic fertilizer options

N:  soy, peanut, feather meal; Chilean (sidedress), “meat” meals (e.g. Naturesafe 
13-0-0)

P:  bone meal, bone char, rock phosphate

K:  potassium sulfate, sul-po-mag, greensand

Ca:  lime, gypsum

Mg:  dolomitic lime, sul-po-mag, epsom salts

Blends: ProGro, Cheep-Cheep, Kreher’s, etc.

Micros:  compost, borax, Azomite, chelates

Organic matter: compost, peat moss, leaves, wood chips, etc.



To add potassium, soluble “fines” 
(0-0-50) dissolve in water and are 
quickly available to plants 

If soil test calls for magnesium, 
sul-po-mag (0-0-22 11 Mg) is a 
good choice



Photo courtesy of Vern 
Grubinger

If soil test calls for 
phosphorus, bone char is a 
quickly available organic 
option.

Compost builds up P 
reserves



Epsom Salts for Mg Gypsum adds calcium, 
doesn’t change soil pH



Nutrient deficiencies 
appear in mature 
plants, indicating 
insufficient levels of 
uptake



Begin 1 month 
after transplant, 
sample monthly.

Leaf tissue 
analysis measures 

what the plants 
took up

� Tissue analysis can 
alert you to 
deficiencies before 
they are visually 
apparent. 

� It is important to 
correct deficiencies 
before fruit forms!



Using tissue sample results to adjust mid season fertility

More N and K during vegetative 
growth; less when fruiting

 
 

 
 

Low Normal High Excessive

Nitrogen (% DW) 2.50 3.75 4.25 5.50

Phosphorus (% DW) 0.20 0.30 0.52 0.60

Potassium (% DW) 1.50 2.30 4.10 5.00

Calcium (% DW) 0.20 1.00 4.75 6.50

Magnesium (% DW) 0.20 0.55 1.00 1.25

Sulfur (% DW) 0.20 0.30 1.21 3.00

Manganese (ppm 
DW) 20 30 100 500

Iron (ppm DW) 25 40 100 450

Copper (ppm DW) 6 10 20 35

Boron (ppm DW) 15 25 45 90

Zinc (ppm DW) 20 25 71 72

 
 

Source: 
https://agsci.psu.edu/aasl/plant-analysis/plant-tissue-total-analysis/interpretive-nutrient-levels
-for-plant-analysis/tomato-any



‘Fertigation’ can quickly correct for deficiencies 
� Mazzei Venturi injectors simple and inexpensive

� Dosatron more precise; good for high volumes

� Begin N and K weekly 4-6 weeks after planting

� 0.25 lb/ 1000 sq feet/ week of both N and K20



Not many options available for organic fertigation

Fish emulsion 2-4-1

Sodium nitrate 15-0-2 
dissolves and can go 

through drip

Potassium sulfate 0-0-50
“fines” dissolve and are 

more available

NutriAg’s Enviro Products

Any other suggestions?



Without adequate water, plants can’t 
take up nutrients

4 drip lines 
recommended on 
light soil to reach 
root zone

One drip line barely 
wets soil around 
plants



Salts build up can take time to 
remediate

� Mix soil regularly with tillage

� Use transplants in high salt 
soils

� When possible, use 
overhead irrigation

� When changing plastic, let 
rain flush the soil



Setting yield goals is important to guide nutrient management

� Use previous yield data to set goals

� Set realistic expectations based on 

variety, planting date, labor, and 

infrastructure 

� Track yield weekly

� Record pruning practices and 

environmental factors that affect yield
Determinate short 
season 
tomato—lower 
nutrient demand

Indeterminate, long 
season tomato—high 
nutrient demand



Reducing abiotic stresses is also critical to good production
� Many factors besides nutrients can be a limitation on fruit quality

� What factors do tunnel growers have control over?



There is a lot of automation available to improve greenhouse 
management, but most of it is out of reach for tunnel growers



Conclusion: focusing on nutrient management improves tunnel yields

� Growers report increased yield and 

quality following recommendations.

� Low cost steps 🡺 big improvements

� Be proactive with tissue testing and 

fertigation

� Many factors drive tomato 

yields—levelling up nutrients is an easy 

path to quick results

� What are the other limitations on 

yield?? Next up!



Thank you!
Rebecca.maden@uvm.edu


