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Tweaking the Greenhouse
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 Labor – yes there is work to do
 Average 20 hours per week per bay over the life of 

the crop
◦ Do it all by yourself?
◦ Family labor?
◦ Hire part time labor?
◦ Hire full time labor?

 Be sure labor is 
available when you 
need it
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 Get your water tested
 In Mississippi –

Mississippi State Chemical LaboratoryMississippi State Chemical Laboratory
 1 Gallon in CLEAN jug (not from milk!)

i.e. from bottled water
◦Not all water is created equal
◦Water quality can change over time
 Especially community water
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Tweaking the Greenhouse
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 Use a greenhouse
hydroponic tomato fertilizer
 Use correct pH (5.6-5.8)

Fertility & Nutrition

 Get regular tissue analysis
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 Field Tomatoes
◦ Preplant
◦ At bloom
◦ At quarter-size fruit

 Greenhouse Tomatoes are 
Fertigated
◦ Fertilizer dissolved in the water
◦ Every day
◦ Applies fertilizer as plants need it
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 Snap off 10 to 12 leaves total
 Not more than 1 per plant
 Randomly selected from throughout greenhouse Randomly selected from throughout greenhouse
 Choose leaf just above golf ball sized fruit
 Send to laboratory for analysis
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EC Meter (electroconductivity)

pH Meter
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pH Meter
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 Correct Fertility
◦ Not too weak
◦ Increasing EC improves flavor

 Correct pH
◦ Lower pH (more acid) improves flavor
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 Maturity – vine ripened
 Lots of sun
◦ Plants turn sunlight into sugar
◦ More sun  more flavor

11

 Wire Height
◦ Average – 7 feet high
◦ Higher for the taller grower
◦ Lower for the shorter grower

 Be sure it has good support
◦ 600 plants with fruit load can◦ 600 plants with fruit load can 

weigh 3 to 4 tons!
 3 feet apart in V-formation

over row
 Tie strings to wire above and clip to base of plant
*note: this does not refer to group therapy, but that may 

be useful as well
Greenhouse Tomatoes 201, 
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 In greenhouse 
◦ Train to 1 main stem!
◦ Remove every sucker once/week
◦ Tie top of string to horizontal wires over 

headhead
◦ Tie or clip bottom of string to base of plant
◦ Attach under a leaf, NOT under flower 

cluster or fruit which can cause damage.
◦ Once per week, either add plant clip OR 

twist string around stem, always in the 
same direction.
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Pepper Pruning & Training
 Plants can be trained to 2 or 3 main stems.

 2 stems are preferred 

 better air movement 

 larger fruit size

 Easier to work the plantsp

 After the first 9‐12 leaves, flowers are produced 

– crown set

 Above this, plant branches

 Choose the 2 strongest shoots and remove all others.

 Continue to remove suckers higher up on plants.

 Tie plants similarly to tomatoes.Greenhouse Tomatoes 201, Dr. 
Richard G. Snyder, Mississippi 
State University, 
Rick.Snyder@msstate.edu Photo: Univ Florida14

 They happen
 Insects do not know if you are organic
 Prevention works best
 Greenhouse structure does not prevent insects and 

diseases from getting indiseases from getting in
 Consider a double door entry
 Understand IPM
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 Do not use Roundup in the greenhouse
 Do not use Roundup outside the greenhouse when 

plants are inside the greenhouse
 Do not use any herbicides in the greenhouse
 Do not use any herbicides outside the greenhouse y g

when plants are inside the 
greenhouse

 Roundup residual
 Quiz – Which Herbicide is 

OK to use in GH?

Greenhouse Tomatoes 201, 
Dr. Richard G. Snyder, 
Mississippi State University, 
Rick.Snyder@msstate.edu 16

 Heaters must be vented to the outside with a stack.
 Do not use any space heaters in the greenhouse which 

exhaust into the greenhouse.
 Do not use so-called “100% efficient heaters”.
 Ventless heaters may be ok for chickens, but NOT for 

tomatoes.
 Ethylene and carbon monoxide in 

exhaust gas will kill flowers, 
severely  reducing yield.
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 Check your work.
 Use pH and EC meter to check nutrient solution 

daily and after mixing.
 Use a gallon jug at 1 emitter to check volume Use a gallon jug at 1 emitter to check volume    

per day.
 Walk the greenhouse every day.
◦ Look for wilting plants.
◦ Look for critters.

Greenhouse Tomatoes 201, 
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 Local County Agent or Area Horticulture Agent
 Extension Vegetable Specialist
 Digital diagnostics
 Diagnostics laboratory
 Friends in the business
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 Are you just a Grower?
 Seller
 Marketer
 Promoter

I d Industry 
Representative
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 the total of activities involved in the transfer of 
goods from the producer or seller to the consumer 
or buyer, including advertising, shipping, storing, 
and sellingand selling

 creating demand for purchase of your product
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 Vine ripened
 Good red color
 Great flavor
 Locally grown Locally grown
 Not breakers or gassed
 Uniform size and shape
 Nutrition & health benefits
 Excellent quality
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higher quality higher quality ---- higher higher 
valuevalue
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Catchy business name
Use the brand 
◦ stickers on fruit
b◦boxes
◦ signs

Communicate a message
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Quality counts
Consistency 
Company name / logo
Labeling
Make your product stand out
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For round 3/4 inch label
 3100 stickers per roll
 $7.15 per roll for 10 rolls
 $50 one time plate charge

0 18 i k (i 5 f i l dè 0.18 cents per sticker (i.e. 5 for a penny; includes 
plate charge)
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 Grade your fruit well.
 Do not sell cull or #2 and #1 fruit to same buyer.
 Build your reputation for high quality.
 Keep your customers happy.
 Aim for repeat business!
 Develop a brand name customers associate with 

high quality.
 Logo
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 Red - same day retail
 Light red - retail and close wholesale
 Pink - wholesale close and mid range
 Turning - wholesale long range

Light Red

Red Ripe

 Breaker - never
 Green - NEVER EVER
◦ Except for fried green tomatoes
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Green Breaker Turning Pink
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 Greenhouse Tomato Handbook
 Greenhouse Tomato Growers’ Glossary
 Environmental Control for Greenhouse Tomatoes

Publication Resources

 Greenhouse Tomatoes - Pest Management in 
Mississippi

 Budget For Greenhouse Tomatoes
 A Spreadsheet Approach to Fertilization 

Management for Greenhouse Tomatoes
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All are on the web site
30

Wed pm Greenhouse Vegetable Production



Greenhouse Tomatoes 201                          
Dr. Richard G. Snyder, Mississippi State 
University, Rick.Snyder@msstate.edu

November 22, 2013

6

Greenhouse 
Tomato 
HandbookHandbook
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Also available in Spanish

31

Greenhouse Tomato FAQ:
www.msucares.com/crops/comhort/greenhouse.html

Other university sites are linked from here

Internet Resources

Other university sites are linked from here.

Greenhouse Tomato Short Course:
www.greenhousetomatosc.com
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 Jackson, Mississippi 
area

March  4 & 5, 2014
 Expert Speakers

www.greenhousetomatosc.com
Growers from 20+ states
Meals Included
Exhibitors

 Educational Materials
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Common Greenhouse Vegetable Diseases 
 

Dr. Mary K. Hausbeck, 517-355-4534  
Michigan State University, Department of Plant, Soil & Microbial Sciences 

 
 

The key to managing and limiting diseases on greenhouse vegetables is to remember that the 

warm and moist greenhouse environment is very favorable to those plant pathogens that are most 

troublesome to vegetables.  While warm temperatures are needed to grow many vegetables, efforts to 

reduce the relative humidity and minimize the time that the foliage is wet will pay dividends in disease 

control.  If the moisture within the greenhouse can be reduced on a consistent basis, the plant pathogens 

won’t be able to reproduce and infect the crop.  A general rule of thumb is to keep the relative humidity 

level below 85% all of the time.  Watering should be accomplished at a time of the day when the foliage 

will dry rapidly.  Plants that are watered in the late afternoon or early evening will likely remain wet 

throughout the night.  Such an extended period of free water will ensure the occurrence and development 

of troublesome spots and blights.  Venting and heating late in the afternoon is helpful in removing humid 

air before sunset.  Most plant pathogens need a minimum of six hours of leaf wetness to germinate and 

penetrate the tissue.  Many growers do not realize that at certain times of the day/night, some areas of 

their greenhouse routinely exceed the 85% relative humidity threshold that may allow a thin film of 

moisture to form and remain on the plant’s surface.  This could be in an area of the greenhouse where 

there is standing water under the plant benches or where the ventilation is poor thereby creating a 

“pocket” of high relative humidity.  Adequate spacing of plants is important in reducing the relative 

humidity of the microenvironment that forms within the plant canopy.  Spacing plants closely together 

results in dense canopies that limit light and air penetration and promotes senescence of the lower leaves.  

Under humid and wet environmental conditions, plant pathogens readily infect these senescent leaves and 

sporulate providing ample inoculum to infect nearby healthy plants.  Forcing heated air under lath, wire 

mesh, or expanded metal benches via perforated polyethylene tubes is an effective way of reducing the 

relative humidity within the plant canopy. 

 
 

BOTRYTIS can cause leaf spots, blighting, and stem cankers on many vegetable and ornamental plants.  

Botrytis also causes damping-off of young seedlings, and can limit all phases of vegetable production.  

The most common symptom of the disease is blighting which may affect leaves, stems and blossoms.  

Infection begins as small, water-soaked spots which can enlarge and affect large portions of tissue.  

Botrytis typically becomes established on aging lower leaves that are near the moist soil surface and under 

the plant canopy.  Infected tissue such as leaves or flowers that fall onto healthy tissue can initiate new 

infections.  Stem blight begins in a broken stem surface and progresses downward, causing a dieback of 

the entire stem.  In severe cases stem blight extends into the base of the plant, killing it.  Botrytis readily 

produces abundant masses of gray spores (conidia) on diseased and dead tissue, appearing as a fuzzy or 

powdery gray mold.  When sporulation of Botrytis is extensive, a cloud of gray conidia typically can be 

observed if the plant is physically disturbed.  Botrytis spores may be picked up and carried on air currents 

and transported to healthy plants where blight can become established.  Monitoring the occurrence and 

build-up of this inoculum in the greenhouse can signal the need for implementing control measures. 

Sanitation is an important management tool in controlling Botrytis.  However, to ensure 

effectiveness it must be remembered that Botrytis can infect and produce conidia on tissue that is dead or 
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alive.  Leaves and flowers that are senescent are often favored hosts for Botrytis. If plants drop petals or 

flowers onto benches or the floor, that tissue is still a suitable host for infection by Botrytis and 

subsequent production of conidia as long as the environment is wet and humid.  Even if infected debris is 

collected and put into a trash container, Botrytis can produce conidia.  If a trash container is kept in the 

greenhouse and is uncovered, air currents can pick up the conidia being produced by Botrytis on this 

diseased tissue and disperse them to healthy plants throughout the greenhouse.  To prevent this, trash 

containers should always be covered, emptied frequently, and preferably stored in an area other than the 

plant growing area. 

 Removing infected plants (roguing) is also an important component of sanitation.  A plant may be 

so severely infected with Botrytis and have such a large load of conidia that the entire plant should be 

discarded so it does not contaminate neighboring healthy plants.  In such a case, it is better to bring a 

covered container or plastic bag that can be sealed to the site of the infected plant to be discarded, rather 

than carrying the infected plant throughout the greenhouse to a trash container.  When an infected plant 

has a significant amount of tissue covered with conidia, the air currents created by carrying the plant out 

of the production area will result in many conidia being released and “shaken” off en route.  The physical 

action of removing infected leaves with sporulating Botrytis is sufficient to release conidia into the 

atmosphere thereby putting healthy plants at risk.  For instance, prior to workers “cleaning” tomato plants 

in a greenhouse by removing the lower senescent leaves, blossoms, or infected plant parts, it would be 

wise to have a protectant fungicide on all of the plants in the greenhouse prior to the activity and reduce 

the relative humidity (<65%) for three days following the cleaning.  Growers can be sure that if Botrytis is 

present, a cleaning activity will result in a high number of conidia being released into the atmosphere 

where they can be spread throughout the greenhouse and be deposited onto healthy plants.  Since plants 

are often wounded during cleaning, the lowered relative humidity helps to make these wounds a less 

suitable entry point for Botrytis. 

 

CLADOSPORIUM LEAF MOLD (Fulvia fulva = Cladosporium fulvum) is an important and common 

greenhouse disease of tomatoes.  Yellow-green areas appear first on the upper leaf surfaces with a brown-

purplish, velvety fungal growth on the underside of the leaf.  Infected leaves turn brown, curl, wither and 

drop off of the plant.  The leaf mold pathogen moves readily from older leaves to younger ones.  

Blossoms may become infected and often die before fruit set.  Tomato fruit can develop a stem-end rot or 

appear yellow or green on the undeveloped side.  The leaf mold pathogen prefers high relative humidity 

of 85% or more or is favored by free water or “dew” on the foliage.  The leaf mold pathogen produces a 

large number of spores (conidia) on infected tissue and can spread rapidly through the greenhouse.  

Conidia are moved by air currents, water, and greenhouse workers.  The pathogen can readily survive in 

the greenhouse for one year or more even if the conditions are not favorable.   

 Management includes cultural practices and resistant cultivars, if available.  Spacing plants 

widely can help to avoid excessive shading and improve air circulation.  Excessive nitrogen fertilizer 

should be avoided.  Keep the relative humidity low and promote ventilation by removing lower leaves to 

improve air circulation around plants.  This is particularly important if the greenhouse is not heated.  

Irrigation should occur early in the day to allow plants to dry.  Diseased leaves should be removed, sealed 

in a plastic bag and disposed.  After harvest, all plant residue should be completely removed and 

destroyed/disposed and the entire greenhouse disinfested.  Fungicides that may have some activity against 

leaf mold include chlorothalonil and mancozeb.  In general, this pathogen is considered difficult to 

manage with the currently available registered products.  Fungicides should be used in combination with 

overall efforts to keep the environment dry and unfavorable for the development of leaf mold.  

 

DOWNY MILDEW causes symptoms on the leaves of cucumber similar to a mosaic or angular leaf 

spot.  The tell-tale symptom of downy mildew is the purplish/gray fuzz on the underside of the leaf that 

gives a somewhat “dirty” or “velvet” appearance.  This fuzz is made up of thousands of spores and may 

be most evident in the morning or when the conditions are humid and wet.  When the conditions are 

favorable, unprotected foliage can become completely infected and appear to be frosted within 10 days of 
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initial infection.  Downy mildew is not known to produce overwintering spores in nature, but can survive 

Michigan winters in heated greenhouses. 

 Currently, there are few cultivars with resistance to downy mildew; chemical control is the most 

effective tool when the environmental conditions favor the disease.  Products should be used in 

combination and alternated with each other and applied at short intervals when the disease is present.  

Results from MSU downy mildew research indicates that the most effective spray programs that can be 

used in the greenhouse, include the following fungicides applied preventively: Gavel 75WG, Previcur 

Flex 6SC, Ranman 3.6SC, and Tanos 50WG, each tank mixed with either Dithane DF Rainshield or 

Catamaran. 

 

POWDERY MILDEW can be a common and difficult problem on cucumbers, peppers and tomatoes.  

Powdery mildew can occur on all above-ground plant parts (i.e. leaves and stems) and results in white, 

talcum-like growth on the plant’s surface.  Detection of powdery mildew may be delayed if the first 

colonies occur on the undersides of lower leaves.  When the fungus reproduces, the abundant conidia 

(spores) give a white, powdery or fluffy appearance.  Severe infection can cause yellowing and withering 

of leaves and restrict plant growth.  Powdery mildew can infect plants even when the relative humidity is 

low (less than 85%), but epidemics are prompted when relative humidity is high.  Sometimes the powdery 

mildew progresses unnoticed until many plants are infected and the disease appears to “explode.”  Once 

conidia are produced in great quantities, the disease spreads rapidly and becomes evident.  Powdery 

mildew is well known for its ability to adapt and develop resistance to fungicides, and it is important to 

rotate among fungicides with different modes of action.  Using as few sprays as possible also helps to 

delay the development of resistance.  Usually, powdery mildew is best controlled when fungicides are 

begun prior to the appearance of the disease.  With especially susceptible crops, it would likely be of 

benefit to begin a spray program prior to disease development and apply systemic fungicides (alternate 

products) effective against powdery mildew at two to three week intervals (depending on product used, 

crop susceptibility, and environment) to maintain a healthy crop.  Scouting can be a critical component of 

managing powdery mildew; it is important to note whether colonies are living and active.  Examples of 

fungicides that may be effective against powdery mildew include Procure 480SC, Topsin, Catamaran, and 

mancozeb.  Copper-based materials and sulfur may also offer limited protection in organic growing 

situations.   

 

 

Table 1 lists products that are labeled for use in greenhouse vegetable production.  NOTE:  This 

information is a guide only and is not intended to replace the specific product labels.  Always read the 

label and follow all instructions closely and be aware of the pre-harvest interval specified on the label.  

Inclusion of a product in this table does not mean that it is recommended for use, but rather indicates that 

it could be used according to current label interpretations.  Also be advised that states may differ in their 

registration and/or interpretation of the use of these products so do your homework before putting 

together a fungicide strategy. 

 

 

Table 1.  Products labeled for use for use in greenhouse vegetable production.  
*
Greenhouse use is not 

prohibited on the label of products marked with an asterisk (
*
).  

Product Active ingredient Crops 

Actigard
*
 acibenzolar-S-methyl 

brassicas, cucurbits, lettuce, 

spinach, tomato 

Actino-Iron, Actinovate AG, 

Actinovate SP 
Streptomyces lydicus Vegetables 

Ag Streptomycin
*
, Agri-mycin 17

*
, 

Bac-Master
*
, FireWall 17WP

*
 

streptomycin sulfate pepper, tomato 

Wed pm Greenhouse Vegetable Production



Table 1.  Products labeled for use for use in greenhouse vegetable production.  
*
Greenhouse use is not 

prohibited on the label of products marked with an asterisk (
*
).  

Product Active ingredient Crops 

Agri-fos Systemic Fungicide
*
, Alude, 

Exel LG Systemic Fungicide
*
, 

Fosphite
*
, Fungi-Phite, K-Phite 7LP

*
 

(green Ag label), pHorcepHite
*
, 

Phostrol
*
, Prophyt

*
, Rampart

*
 

phosphorous acid salts 
brassicas, cucurbits, fruiting 

vegetables 

Agri-Star Basic Copper 50W
*
, Agri-

Star Basic Copper 53
*
, Cuprofix Ultra 

40 Disperss 

copper sulfate brassicas, cucurbits, tomato 

Agri-Star Nu-Cop 3L
*
, Agri-Star Nu-

Cop 50WP
*
, Agri-Star Nu-Cop 50DF, 

Agri-Star Nu-Cop HB, Champ DP 

Dry Prill, Champ Formula 2F, Champ 

WG, Kentan DF, DuPont Kocide 

2000, DuPont Kocide 3000 

copper hydroxide 
cucumber, eggplant, pepper, 

tomato 

Aliette
*
 (AG label), Linebacker 

WDG
*
 

aluminum tris 
brassicas, cucurbits, tomato, 

leafy vegetalbes 

Armicarb 100, Bi-Carb Old 

Fashioned Fungicide
*
, EcoMate 

Armicarb O, GreenCure Fungicide, 

Kaligreen
*
, Milstop 

potassium bicarbonate brassicas, cucurbits, tomato 

Badge SC, Badge X2 
copper oxychloride + 

copper hydroxide 
brassicas, cucurbits, tomato 

Blocker
*
, Par-Flo 4F, Terraclor 15G, 

Terraclor 75WP, Terraclor F, 

Turfcide 10G 

PCNB brassicas, pepper, tomato 

Botran 75-W DCNA cucumber, tomato 

Camelot 
copper salts of fatty and 

rosin acids 
brassicas, cucurbits, tomato 

Cannonball
*
 fludioxonil melon, leafy vegetables 

Catamaran
*
 

phosphorous acid salts + 

chlorothalonil 

brassicas, cucurbits, fruiting 

vegetables 

Cease, Serenade ASO
*
, Serenade 

MAX
*
, Serenade Soil

*
 

Bacillus subtilis brassicas, cucurbits, tomato 

COC DF copper oxychloride pepper, tomato 

C-O-C-S WDG 
copper oxychloride + basic 

copper sulfate 
Vegetables 

Contans WG Coniothyrium minitans 
brassicas, cucurbits, fruiting 

vegetables 

Copper-Count-N copper ammonium complex eggplant, pepper tomato 

Cueva Fungicide Concentrate copper octanoate 
brassicas, cucurbits, eggplant, 

pepper, tomato 

Curzate
*
 cymoxanil cucurbits, lettuce, tomato 

Decree 50WDG fenhexamid lettuce tomato 

Dithane DF Rainshield, Dithane F45 

Rainshield, Dithane M45, DePont 

Manzate Flowable
*
, DuPont Manzate 

Pro-Stick
*
, Penncozeb 4FL

*
 

mancozeb cucurbits, tomato 
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Table 1.  Products labeled for use for use in greenhouse vegetable production.  
*
Greenhouse use is not 

prohibited on the label of products marked with an asterisk (
*
).  

Product Active ingredient Crops 

Gavel
*
 mancozeb + zoxamide cucurbits, tomato 

Iprodione 4L AG
*
, Rovral 4F

*
 iprodione broccoli, lettuce 

Micora mandipropamid 
brassicas, leafy and fruiting 

vegetables 

Microfine Sulfur
*
, Microthiol 

Disperss
*
, Yellow Jacket Wettable 

Dusting Sulfur II
*
 

sulfur 
brassicas, eggplant, pepper, 

tomato 

M-Pede 
potassium salts of fatty 

acids 

brassicas, cucurbits, fruiting 

vegetables 

Mycostop, Mycostop Mix Streptomyces griseoviridis cucurbits, pepper, tomato 

Nordox 75WG copper oxide eggplant, pepper, tomato 

Omega
*
 fluazinam brassica leafy vegetables 

Oxidate hydrogen dioxide 

brassicas, cucurbits, pepper, 

tomato, leafy and root 

vegetables 

Ph-D WDG
*
, Veranda O

*
 polyoxin D zinc salt cucurbits, fruiting vegetables 

PlantShield HC, RootShield Granules, 

RootShield WP, T-22 HC Biological 

Fungicide
*
 

Trichoderma harzianum 
brassicas, cucurbits, fruiting 

vegetables 

Prev-Am Ultra Control
*
 

sodium tetraborohydrate 

decahydrate 

brassica leafy vegetables, 

cucurbits, fruiting vegetables 

Previcur Flex propamocarb hydrochloride 
cucurbits, lettuce, pepper, 

tomato 

Procure 480SC triflumizole cucurbits, lettuce 

Rally 40WSP
*
 myclobutanil cucurbits, tomato 

Ranman cyazofamid tomato transplants 

Regalia
*
 

Reynoutria sachalinensis 

extract 

brassicas, cucurbits, fruiting 

and leafy vegetables 

Reveille potassium phosphate 
brassicas, cucurbits, fruiting 

and leafy vegetables 

Scala pyrimethanil Tomato 

SoilGard 12G Gliocladium virens Vegetables 

Sonata Bacillus pumilus 
brassicas, cucurbits, fruiting 

and root/tuber vegetables 

Tanos
*
 Famoxadine + cymoxanil 

brassicas, cucurbits, fruiting 

vegetables 

Tebuconazole 3.6F Fungicide
*
 tebuconazole brassicas, cucurbits 

Tenet WP 
Trichoderma asperellum, T. 

gamsii 

brassicas, cucurbits, fruiting, 

leafy and root/tuber/corm 

vegetables 

Topsin 4.5FL
*
, Topsin M 70WSP

*
 thiophanate-methyl Cucurbits 

Triact 70, Trilogy
*
, 70% Neem Oil

*
 neem oil 

brassicas, cucurbits; bulb/leafy, 

fruiting and root/tuber 

vegetables 
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Dr. Richard G. Snyder

Professor & Vegetable Specialist

11/22/2013

Problems With Tomatoes

11/22/2013

Whiteflies

11/22/2013

Leaf miners

11/22/2013

Botrytis – Gray Mold

11/22/2013

Tomato Spotted Wilt Virus

 Numerous dark spots

 Begins on younger leaves

11/22/2013

 Begins on younger leaves

 Leaves droop (wilt)

 Fruit with ring spots

 Plants eventually die
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Target Spot / Early Blight

 Leaf lesions appear like a target (bull’s eye).

 Starts on lower leaves.

11/22/2013

Disease Management in the 
Greenhouse Environment

 Environment is hot and humid.

 Moist leaf surfaces promote disease development.

 Maximize ventilation!

 Cooling and drying will avoid disease and cure it faster.

 Remove lower leaves to improve air movement.

11/22/2013

What is it?What is it?

11/22/2013

Blossom‐End Rot
 Blossom‐end brown to black, dry, sunken, leathery
 Lack of calcium in the fruit

 Keep calcium level up in fertilizer (150 to 200 ppm)
 If water source is high in Ca  use less from fertilizer If water source is high in Ca, use less from fertilizer.
 Nitrogen

 Do not overfertilize with nitrogen.
 Do not use too much ammonium.

 Avoid uneven water (dry periods)
 Don’t let plants wilt.
 Need young, actively growing roots for 
calcium uptake.

11/22/2013

What is it?

11/22/2013

No Calcium
Tomatoes require calcium

Blossom‐end rot

D th  f th  t i l

11/22/2013

Death of the terminal

Weak, brown, 

 then black

End of crop
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What is it?

11/22/2013

Fruit Cracking/Splitting

Radial cracking

Concentric cracking

Avoid sharp changes in water.

Avoid wilting.

Splitting is only skin deep.

11/22/2013

What is it?

11/22/2013

Catfacing
 Irregular, malformed fruit, especially on the 
bottom; crevices, scars, etc.

Caused mainly by cool temperature (early fruit y y p y
especially); can be caused by very high 
temperature, too.

Some varieties more susceptible

Fruit still tastes fine.

11/22/2013

Leaf Roll

 Often starts at the bottom and moves up.

 This is not a disease; it is physiological.

 Usually occurs with wet soils, high fertility.

L k  b d  b  d     Looks bad, but does not 

reduce  yield or fruit quality.

11/22/2013

What is it?

11/22/2013
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Blossom Drop
 Flowers fall off ‐‐> reduces yield.

 Temperature too high or too low.

 Day temp above 90˚ or night temp above 75˚F interferes with 
f it  tfruit set.

 Night temp above 64˚F is ideal in greenhouse.

 High humidity.

 Too much or too little nitrogen.

 Any stress can cause flower drop.

11/22/2013

Why So Small?

11/22/2013

Small Tomatoes
Fertility?

Water?

Poor Pollination?

Slice fruit transversely.

Check for seed numbers.

Other symptoms: angular, flat‐sided fruit.

11/22/2013

What is it?

11/22/2013

Leaf Yellowing – Interveinal
 Upper Leaves

 Iron deficiency – starts at base of leaflets.

 Manganese deficiency – starts at tips of leaflets.

L  L  (   id  ) Lower Leaves (or mid range)

 Magnesium deficiency is most common culprit, especially at or 
after 4th cluster set.

11/22/2013

Leaf Yellowing – Not Interveinal

Nitrogen deficiency – general yellowing.
 Senescence – bottom leaves turn yellow.

 Natural death, promoted by aging and shade.
DiseaseDisease
Most often Early Blight / Target Spot.
 First, small brown circles on lower leaves.
 Then, larger brown circles.
 Then, yellow leaves.
 Leaf drop.
 Finally, it progresses up the plant.

11/22/2013
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Uneven Ripening

Green stripes, streaks, blotches, stars, 
shoulders, etc.

May be caused by high fertility (N), low y y g y ( ),
potassium, high temperature (lycopene killed), 
viruses, white flies.

Maintain correct 

fertilizer.

11/22/2013

What is it?

11/22/2013

Russetting
Many, very fine cracks on fruit surface.

 Causes water loss; poor shelf life.

 Believed to be due to 
M i    f i   f Moisture on fruit surface.

 Topping plant along with all suckers.

 Use HAF fans.

 Leave 2 leaves above

highest cluster at topping.

11/22/2013

Sun Scald
White blistered area on fruit.

Can turn leathery, can be invaded.

F  f it  d t  th  From fruit exposed to the sun.

Keep good leaf cover.

Do not prune too heavily.

When topping, leave 2 

leaves at top.
11/22/2013

Wilting – several possible causes

Abiotic (physical damage) Biotic (disease)

Carbon Monoxide / Ethylene

Wed pm Greenhouse Vegetable Production



Diagnosing Your Tomato Problems           
(Uh Oh, What’s Wrong With My Plants?), 
Dr. Richard G. Snyder, Mississippi State 
University, Rick.Snyder@msstate.edu

11/22/2013

6

Cold Damage‐‐Oedema
Spray Injury / Burn

What is it?

11/22/2013

 Do not use Roundup in the greenhouse

 Do not use Roundup outside the greenhouse when plants are 
inside the greenhouse

 Do not use any herbicides in the greenhouse

 Do not use any herbicides outside the greenhouse when plants 

Do Not Use Herbicides In The Greenhouse

 Do not use any herbicides outside the greenhouse when plants 
are inside the 

greenhouse

 Roundup residual

 Quiz – Which Herbicide is 

OK to use in GH?

11/22/2013

A Few Subtle Suggestions…

A good way to preserve pests.

11/22/2013

One possible wiring technique.

Use Diagnostics Resources When Needed.

 Local County Agent or Area Horticulture Agent

 Extension Vegetable Specialist

 Digital diagnostics

 Diagnostics laboratoryDiagnostics laboratory

 Email list

 Friends in the business

11/22/2013
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Publication Resources
 Greenhouse Tomato Handbook

(Guía del cultivo del tomate en invernaderos)

 Greenhouse Tomato Growers’ Glossary

 Environmental Control for Greenhouse Tomatoes Environmental Control for Greenhouse Tomatoes

 Greenhouse Tomatoes ‐ Pest Management in 
Mississippi

 Budget For Greenhouse Tomatoes

 A Spreadsheet Approach to Fertilization Management 
for Greenhouse Tomatoes

11/22/2013
All are on the internet.

Internet Resources

Greenhouse Tomato FAQ:
www.msucares.com/crops/comhort/greenhouse.html

Greenhouse Tomato Short Course:

www.greenhousetomatosc.com

11/22/2013

Greenhouse Tomato Short Course

Jackson, Mississippi area

March  4 & 5, 2014

Expert Speakers

Educational Materials

www.greenhousetomatosc.com
Growers from 20+ states
Meals Included
Exhibitors

Educational Materials

11/22/2013

Just 1 more …

What is it?

11/22/2013

Thanks for coming.Thanks for coming.
Questions?

11/22/2013
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