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Processing Tomatoes

Topics

§ Farm statistics from USDA
§ Production timeline
§ Growth and fruit development
§ Mineral nutrition/fertilization
§ Pest Management
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Tomato* Acreage, Production, Value and Rank

*Tomatoes for processing.
Farms and acres: USDA 2017 Census of Agriculture – State Data Table 29. Processing tomatoes
Utilized production and value: Vegetables 2018 Summary, USDA NASS 

State Farms Acres Production 
(million tons)

Value 
($ million)

Rank

CA 344 228,918 12.285 970 1

IN 74 7,113 .244 28 2

MI 125 2,938 .113 12 3

OH 150 3,626 .112 13 4
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Tomato Operations* by Area Harvested and Farm Sales
Indiana has fewer, larger operations
§ Half with at least 25 acres processing tomatoes
§ 39% with farm sales more than $1,000,000
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Source: USDA NASS Quick Stats. Accessed 4 Oct. 2021. 
https://quickstats.nass.usda.gov/results/257E0FBD-83A1-3C55-
9EF0-DC917C2E1810

*Operations with processing tomatoes

https://quickstats.nass.usda.gov/results/257E0FBD-83A1-3C55-9EF0-DC917C2E1810
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Location of Tomato Operations

Map from Driftwatch.org

§ Northwest Indiana
§ Central / East Central Indiana
§ Southeast Michigan
§ Ohio not shown
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March – April: Grow seedlings
May – mid-June: Transplant
June – early July: Flowering and fruit set begin
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Apr. May June July Aug. Sept. Oct.

July – August: More fruit set and fruit development
August – Sept. – Oct.: Fruit ripening and harvest

Seed to transplant: 4-6 weeks
Flowering: ~21 days after transplant (DAT)
Harvest: ~100 DAT

Fall after harvest: 
Seed cover crop
Fall fertilizer application (if needed)
Make beds for following spring

Processing Tomato Timeline



Botany, cont.

images

§ Compound, alternate leaves
§ Flower clusters

• First after 6-10 leaves

• Then every 1, 2, or 3 leaves
§ Flowers w/5 petals, anther cone, superior ovary, self-pollinated but 

wind/vibration is necessary
§ Branches form at nodes

• Flowers form on branches
§ Taproot and lateral roots
§ Adventitious roots readily form on stems and branches
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See folder ‘2011-07-06 to 
07-08
Also 
Tomato 
injury_01_18_2012 ppt 
For flower images. Also 
use in herb drift
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Fruit set on main 
stem and branches
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Also 
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injury_01_18_2012 ppt 
For flower images. Also 
use in herb drift



Site Selection

§ Well-drained
§ No nightshade family crop in previous 2 years
§ Be aware of herbicide rotation restrictions

“Crop Rotational Restrictions” on pesticide label
§ Irrigation? (~45%-50%)
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https://mwveguide.org/



Mineral Nutrition

§ Soil sampling and testing
§ pH 6.0-6.8
§ Nitrogen
§ Phosphorus
§ Potassium
§ Micronutrients
§ In-season tissue test
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Macronutrients - Uptake

Uptake in Pounds per Ton of Harvested Fruit
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Vine + Fruit Fruit

N 4.8 – 5.6 3.2 – 4

P2O5 1.6 – 2.0 1 – 1.4

K2O 6 – 9 5 – 7

Source:  modified from UC Davis Agriculture and Natural Resources
http://ceyolo.ucanr.edu/files/53268.pdf



Macronutrients – Crop Removal
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Source:  C. Utterback

Estimate Nutrient Removal Based on Yield

Ele-
Est. 

Removal
ment (lb/ton) 30 35 40 45 50
P2O5 1.45 44 51 58 65 73

K2O 7 210 245 280 315 350

Yield (tons/A)
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Macronutrients - Uptake

Yield: 90 MT/ha=36 tons/A
100 kg/ha = 89 lb/A
250 kg/ha = 223 lb/A
500 kg/ha – 446 lb/A
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Source: 
https://sqmnutrition.com/en/esays/
tomato-nutrition-management/

s



Nitrogen Fertilization

Common Practice

§ Total N: 90 – 150 lb./A
§ Preplant plus side-dressing
§ Sidedress shortly before bloom, 2 to 3 weeks after transplant
§ Use N stabilizers with preplant application
§ On coarse soils, split application is especially important
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N Application Rate Influenced by:
§ Soil type
§ % Organic matter
§ Prior crop



62 lb./A 95 lb./A 223 lb./A N:



Nitrogen rate influence on processing tomato yield and maturity
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2012 Wanatah, IN

60 97 134 170 207

N lb./A



Phosphorus Fertilization

Recommendations based on soil test (Bray P1)

§ Less than 45 ppm P: apply to build up soil P plus replace P removed 
in harvest

• Buildup = (45 – Soil Test) X 5 

• For 30 ppm: (45 – 30) X 5 = 75 lb. P2O5/A

• Crop removal = 1.5 lb/ton X tons/A

• For 50 ton yield: 1.5 X 50 = 75 lb. P2O5/A
§ 45 – 80 ppm P: apply to replace P removed in harvest 
§ More than 90 ppm P: no fertilizer P needed
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Source:  Warncke et al., 2004. Nutrient Recommendations for Vegetable Crops in Michigan, E2934. Michigan State University 
Extension, East Lansing,  MI. https://www.canr.msu.edu/fertrec/uploads/E-2934-MSU-Nutrient-recomdns-veg-crops.pdf



Potassium Fertilization

Recommendations based on soil test (ammonium acetate)

§ Sandy soils, CEC < 5
§ Less than 88 ppm K: apply to build up plus replace crop removal

• Buildup = (88 – Soil Test) X 1.25 

• For 50 ppm: (88 – 50) X 1.25 = 48 lb. K2O/A

• Crop removal = 7 lb/ton X tons/A

• For 50 ton yield: 7 X 50 = 350 lb. K2O/A
§ 88 – 118 ppm K: apply to replace K removed in harvest 
§ More than 138 ppm K: no fertilizer K needed – for YIELD
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Potassium Fertilization

Recommendations based on soil test (ammonium acetate)

§ Loam and clay soils, CEC > 5
§ Less than 105 ppm K: apply to build up plus replace crop removal

• Buildup = (105 – Soil Test) X 1.6 

• For 50 ppm: (105 – 50) X 1.6 = 88 lb. K2O/A

• Crop removal = 7 lb/ton X tons/A

• For 50 ton yield: 7 X 50 = 350 lb. K2O/A
§ 105 – 149 ppm K: apply to replace K removed in harvest 
§ More than 149 ppm K: no fertilizer K needed – for YIELD
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Potassium Fertilization

Split Applications Suggested

§ Before crop and one or more applications in crop
§ Sandy soils: 

• 1/3 pre-crop

• 2/3 before flowering
§ Heavier soils: 

• 2/3 pre-crop

• 1/3 before flowering
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Potassium should be in soil when crop needs it; 
don’t get behind

2012 Wanatah, N rate 134 lb./A



Lack of K can result in ripening problems including color disorders; 
low acidity and precocious seed germination; soft, mushy or mealy 
texture, and puffiness.

Slide courtesy David Francis, 
Ohio State University
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Transplant Production

§ Greenhouse-grown
§ Plug trays, e.g. 228-cell
§ Contract producers
§ 4 to 6 weeks
§ Critical time for disease management
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Transplanting

§ Machine-transplanted with crew
§ Starter fertilizer/water
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Transplanting



Management Guide

§ Interactive online database
§ Updated yearly
§ New sorting functions for recommendations

• REI

• PHI

• OMRI-listed

• Chemigation allowed

• Non-Restricted Use Pesticides
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mwveguide.org



Disease Management

§ Bacterial spot
§ Bacterial speck
§ Alternaria alternata and Alternaria solani
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Disease Management
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Necrotic old leaves may be a symptoms of early blight or Septoria leaf spot

Early blight
(Alternaria solani)

Septoria leaf spot



Disease Management

Early blight/Septoria leaf spot fungicides

§ EBCD (M3)
§ Chlorothalonil (M5)
§ Aprovia Top (7, 3)
§ Revus Top (40, 3)
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47Bacterial spot of tomato



Disease Management

Bacterial spot products

§ EBCD-only when mixed with copper products
• A 2016/17 Indiana survey found over 80% strains 

copper resistant.
§ Actigard-works by ‘telling’ plant it is under attack.

• May cause yield loss if plants are stressed.
§ Oxidate products-Kills bacteria on contact—no 

residue. Use 1% v/v when used alone. Use 0.39% if 
mixed with copper (Oxidate 5.0).
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Alternaria stem canker (A. alternata) -University of Florida



Disease Management

Alternaria stem canker products

§ ASC has been reported in Indiana, but not officially 
confirmed
• Send sample to PPDL for confirmation

§ Aprovia Top; chlorothalonil; Revus Top.
§ Resistant varieties available.  
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Disease Management

White mold of tomato fungicides

§ Cabrio; Endura – list white mold of tomato on label
• Apply at flowering  

§ Switch 62.5 & Luna Tranquility
• Labeled for tomato & white mold on other crops
• Switch labeled for early blight; Luna T labeled for early 

blight, A. alternata, Septoria.  
• Still best applied at flowering.
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Insect Management

Who are the pests and when do we need to be monitoring?

§ Foliage Feeders

• Primarily feed on leaves/stems

• Monitor crops after emergence/transplant, most susceptible

• Generally, tolerate higher populations compared to fruit feeders

• High levels of damage stunt plant growth, fruit production, lead to sunburn

• hi
§ Fruit Feeders

• Mainly attack fruit at any stage of development

• Low tolerance, direct impact on fruit grade
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Insect Management

Foliage feeders
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Aphids, photo by J. Obermeyer Cutworm and damaged plants, 
photo by J. Obermeyer

Colorado potato beetle, photo by J. Obermeyer

Flea beetles, photo by J. Obermeyer



Insect Management

Fruit feeders
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Tomato fruitworm (corn 
earworm), photo by G. Brust

Tobacco hornworm, photo by 
J. Obermeyer

Yellow-striped armyworm, 
photo by J. Obermeyer

Stinkbugs, photo by J. Obermeyer



Typical Disease and Insect Management

§ 15 weekly sprays beginning 7 days after transplanting
§ At least two fungicides/bactericides in most sprays
§ Insecticide included in first 6 sprays if needed,  based on scouting
§ Insecticides included in week 7 spray and then every other week 

until week 13, then weekly and based on scouting
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Weed Management

Cultural, Mechanical, Chemical

§ Tillage and Cultivation
§ Preemergence herbicides
§ Postemergence herbicides
§ Weed management in rotational crops
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Herbicides for Tomatoes 2022, Indiana Adapted from: mwveguide.org
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• Tillage and Cultivation

• Preemergence herbicides

• Postemergence herbicides

• Weed management in rotational crops

Common Name
Application Relative to Crop

Incorp.

Timing Relative to 
Weeds Weed Groups Controlled HRAC 

CodePre-
TP

Post-TP-
Bet.Rows Post Pre Post Grass BL, small 

seeded BL

DCPA X X X x 03
napropamide X Yes X X X NC
s-metolachlor X X (or over top) X X X 15
pendimethalin X X (optional) X X X 03
trifluralin X X Yes X X X 03
sulfentrazone X X X X 14
metribuzin X X X Yes PreTP X X x X X 05
imazosulfuron X X X X X X X 02
rimsulfuron X X X X X X 02
halosulfuron X X X X X X X 02
clethodim X X X 01
sethoxydim X X X 01
carfentrazone X X X X X 14
paraquat X X X X X X 22
glyphosate X X X X X X 09



OK

7/8
injured

Herbicide Injury                  driftwatch.org
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6/23

injured

injured

injured

OK

6/17



Tomato (Processing)

§ Injury: dicamba = 2,4-D (Dintelmann et al.)*
§ Yield loss: dicamba > 2,4-D (Jordan and 

Romanowski 1974)
§ Epinasty, cupping, strapping.
§ Flower drop and reduced fruit number.

*pepper injury far greater with dicamba than 2,4-D

Slide courtesy Stephen Meyers



Dicamba- 1 mo.
0 x 1/10x 1/3x 1x

Weller et al. (unpublished) Slide courtesy Stephen Meyers

0 x 1/10x 1/3x 1x



Pesticide Residue Limits

Herbicide and specific metabolites (ppm):

Crop Dicamba* 2,4-D
Tomato None 0.05
Cucurbits None 0.05
Pome and stone fruits None 0.05
Grape None 0.05
Berries None 0.20

*Only vegetable/fruit crops with dicamba tolerances: asparagus (4.0 ppm) and sweet corn (0.04 ppm). 

Slide courtesy Stephen Meyers
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Slide courtesy Stephen Meyers



New Resources for Addressing Herbicide Drift
https://ipm-drift.cfaes.ohio-state.edu/dicamba-and-24-d-fact-sheet-series

Slide courtesy Stephen Meyers



Stewardship

§ Growers participate in voluntary ISDA Stewardship and Conservation 
Program

§ SYSCO Sustainable Ag Audit 

• Fertilizer and spray records

• Tracking year to year usage of fertilizers and ag chemicals

• Tracking any recycled items

• Tracking water usage on irrigated fields.

• Documentation of on-farm training of employees

• Documentation of sprayer calibration

• Participation in ag. training events

• Document practices to reduce tillage, diesel use, trips in field, e.g. GPS

• Plus more…
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Image source: Sysco 2021 Corporate Social 
Responsibility Report www.sysco.com



THANK YOU
Liz Maynard
emaynard@purdue.edu
219-548-3674
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Dan Egel, egel@purdue.edu –Vegetable Disease Management
Laura Ingwell,  lingwell@purdue.edu –Vegetable Insect Management
Stephen Meyers,  slmeyers@purdue.edu – Weed Management in 
Horticultural Crops

Vegetable Crops Hotline Newsletter vegcropshotline.org

mailto:emaynard@purdue.edu

