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Greenhouse Crops.

Fruit cracking can be a sig
nificant problem for a

greenhouse tomato grower. In recent years, many New Eng
land growers have reported problems with fruit cracking In
northern New England, growers frequently report that visible
cracks appear on fruit following heavy morning fogs in the
valleys where the greenhouses were located. These condi
tions frequently occur bte in the crop when cool nights fol
low hot humid days.

There are several distinct types of cracking, including fniit
bursting (longitudinal cracking), concentric cracking, crazing
or russeting, star or radial cracking, lenticilar cracking and
core failure. In the greenhouse, concentric cracking can Ire a
problem when a chronic water stress problem exists. For
most growers this is not a problem. Radial cracking and craz
ing are problems that most commonly occur in local green
houses. Radial cracking begins at the calyx scar and involves
the splitting of the skin and outer wall of the fruit between
the locules. Crazing is an irregular series of shallow breaks in
the skin that may form a network covering the entire surface
of the fruit.

Fruit cracking is not a well understood phenomenon.
Many environmental, cultural, and genetic or varietal factors
are believed to play a role in tomato fruit cracking. As many
greenhouse tomato growers know, cracking tends to be epi
sodic in nature, occurring with great severity one year and
not at all the next year.

In general, tomato fruit cracking is associated with a rapid
movement of water and sugars into the tomato fruit at a time
when the skin of the tomato is losing elasticity and strength.
The skin on tomato fruit typically loses elasticity and strength
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PRIMARY DISEASE PROBLEMS

Damping-offand Related Root Rots
1. Symptoms—Damping-off is the most important disease

of bedding plants which results in the destruction of seeds
and young seedlings by soilborne organisms. Two types of
damping-off occur which can threaten crops from the time of
seeding until sales. Premergence damping-off occurs when
germinating seeds are attacked and rot before they break
through the soil. This is recognized by bare spaces in what
should be uniform rows of seedlings and by poor stands.
Postemergence damping-off occurs when newly-emerged
seedlings topple over or wilt Succulent stems often have
necrotic, water-soaked lesions at the soil line. In many cases,
a circular pattern of collapsed plants develops in the seedling
flat as the fungus moves out from the point of initial infection.

2. Causal Agents—Several fungi including Pythium, Pbyto-
phthora, Fusarium, Rhizoctonia and Thielaviopsis.

3. Commonly Affected Plants—All seeds and seedling are
susceptible.

4. Control Measures

a. Good sanitation, including use of pasteurized soil or
soilless mixes, clean benches and new or disinfested
flats or pots. Avoid contamination of mixes and con
tainers during storage.

b. Buy fungicide-treated seed or use alternative pieplant
seed treatments.

c. Promote optimum growth and vigor by providing bot
tom heat to maintain media temperatures, of 70 to
75°F to assist germination.

d. Avoid overwatering and overfertilizing.
e. Apply fungicide drenches or sprays of appropriate

fungicides such as etriadiazole, etriadiazole + thiopha-
nate methyl, thiophanate methyl, and PCNB

Botrytis Bttgbt
1. Symptoms—Botrytis symptoms can develop on any

aboveground plant part including leaves, stems and flowers.
Symptoms first appear as soft, tan to brown, dead areas that
rapidly enlarge under moist conditions. This disease is usu
ally associated with losses mid to late in the production cycle
but the fungus can also attack germinating seeds or seedlings,
particularly if they are injured or excessively crowded.
Botrytisreadily attacks tender succulent tissues, wounded
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The best strategy for disease control is prevention.
Because of the opportunities for intensive management of
greenhouse crops, growers have great flexibility in their abil
ity to effectively integrate a program of sanitation, cultural
manipulations, generic resistanceand appropriate pesticide
usage for diseasecontrol into their crop production plans.

STEPS FOR DISEASE PREVENTION AND CONTROL

Diagnosis
Know what you're trying to control; accurate diagnosis is

critical for successful disease control.

Assessing the Severity ofthe Problem
1. Nature of pest problem—type of disease, i.e., root vs.

foliar, systemic vs. localized
2. Level of disease—Loss threshold, i.e., amount of dis

ease, number of plants or flats infected.
Control Options

1. Culture—Thisincludes cultural methods that modify the
plant's growing conditions; maintaining optimum plant vigor
by proper watering and fertilizing; appropriately timed trans
planting; adjusting pH of the soil mix or planting medium;
use of spacing, heating and ventilating to maintain a relative
humidity less than 85% and to prevent condensation.

2. Sanitation—The use of certified seeds, vigorous, healthy,
disease-free cuttings or plants (virus- and/or culture-indexed);
use of sterile, well-drained media; disinfecting tools, propagat
ing benches and containers; removing plant debris; roguing
and destroying infected plants.

3. Resistance—The use of resistant/tolerant cultivars; plants
with genetic resistance to specific diseases when available.

4. Chemical—The use of pesticides which are registered
for control of specificdiseases. Proper selection and timing
of pesticide applications are very important. It is also very
important to thoroughly read the pesticide label. The cur
rent status of many fungicides is unstable and labels are fre
quently being modified. Specific recommendations for
pesticide applications can be found in the NewEngland
Greenhouse PestControland Growth RegulatorRecommenda
tions (NE Recommendations).
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during ripening. However, cracks may even develop on
green fruit as skin strength changes in response to certain
environmental conditions. There are a number of theories

that attempt to explain the physiological basis of tomato fruit
cracking. In the following article, I will review some of the
possible causes of cracking and some of the possible solu
tions to this problem.

Irregular watering, especially a rapid change from very
dry to very wet soil conditions, has be associated with crack
ing. As soil moisture levels increase, tomato skin strength
decreases. High soil moisture levels also tend to cause the
fruit to swell. This combination—expanding fruit and
decreased skin strength—can result in the formation of many
minute cracks in the skin of the fruit. If cracks develop on
green fruit, visible cracks may not develop until the ripening
process begins. However, these minute cracks represent
weaknesses in the skin where additional stresses may cause
the skin to split or where moisture can enter the fruit directly,
causing the fruit to swell and crack.

Fruit cracking is also associated with high light and high
temperature conditions. It has been observed that sudden
high temperatures will cause fruit to crack in the greenhouse.
As fruit temperature increases, gas and water pressures rise
inside the fruit, putting added strain on the skin to expand.
At the same time, high temperatures reduce skin strength and
stiffness.

High light not only affects fruit temperature (especially on
unshaded fruit) but also increases the level of available sug
ars. As the sugar content of the fruit increases, water move
ment into the fruit increases and cracking becomes more
prevalent.

High fruit growth rates also favor cracking. There may
be a relationship between skin crazing and high fruit growth
rates. Fruit expand rapidly when light and temperature levels
are high and nutrient solution electrical conductivity (EC) is
low. Topping plants and removing sucker growth also tends
to increase the growth rates of the fruit that remain on the
plant.

High day/night temperature differences may also favor
cracking, especially crazing. It is believed that as the fruit
cools at night, it contracts and draws in moisture from the
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plant and even from the fruit surface through minute cracks.
As the fruit heats up rapidly during the day, pressure builds
within the fruit, forcing the skin to expand and sometimes
crack.

High humidity or changes between day and night time
humidity may also increase cracking.

Not all cultivars are equally prone to cracking under green
house conditions. Anatomical differences between cultivars
are believed to be partially responsible for crack resistance.
Cultivars least likely to crack are usually small fruited varieties
with thick skins, thick side walls (the pericarp) and a cuticle
layer that penetrates deep into the skin.

Overall, cracking is most likely to occur with large fruited
varieties when relatively few fruit are on the plant and when
the skin on the fruit lacks elasticity and the soluble solid
(sugar) content of the fruit is high.

Cultural conditions that most favor cracking include wide
plant spacing and harvesting fruit at the red ripe rather than
the breaker stage. Also, removing side shoots and pruning
fruit, practices that increase fruit size, and removing leaves, a
practice that allows the sun to heat the fruit directly.

The incidence of fruit cracking will also increase when
nutrient solution EC is low and when soil moisture is high, or
is initially low and then suddenly becomes high. Low night
temperatures and high daytime humidity and temperature
will also favor fruit cracking. Moisture on the surface of the
fruit will almost always increase the incidence of cracking.

To prevent fruit cracking, growers should use cultivars
which are most resistant to cracking under their conditions.
Plants should be maintained at a moderate to slighdy low
water status and watering should be consistent. Less water
should be provided at each irrigation as the fruit number on
the plant decreases. Rapid, large fluctuations in day/night tem
peratures should be avoided, and good calcium nutrition
should be maintained.
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Diseases of Bedding Plants:
What to Look for in 1994

Dr. Sharon M. Douglas
TheConnecticutAgriculturalExperiment Station

New Haven, CT06504

G rowing and maintaining
healthy plants are the pri

mary objectives of bedding plant growers. One of the key
challenges to each crop is disease control. Certain diseases
occur with such frequency that they are considered primary
problems such as damping-off and Botrytis blight. Other dis
eases occur with less frequency and are considered secon
dary or occasional problems. Among these are powdery
mildew, fungal leaf spots and Rhizoctonia aerial or web
blight Last year, several growers also encountered an
unusual problem with the parasitic seed plant dodder.

The development of plant diseases in the greenhouse is
influenced by many factors. In fact, disease cannot occur
unless there is a susceptible plant host, a disease-causing
agent and a favorable environment In the case of some dis
eases (e.g. those caused by some viruses and mycoplasmalike
organisms), disease cannot spread without the presence of an
insect vector or carrier.

Plants are continually challenged by disease agents which
gain entrance into the greenhouse in many ways. Some are
brought in on infected plants from suppliers or through
exchange between growers; others with infected soil, equip
ment and clothing; and others from windblown fungal
spores, aerosols containing bacteria and insects capable of
transmitting viruses and mycoplasmalike organisms. The
warm, humid and usually wind-free conditions common to
most greenhouses are not only favorable for plant growth but
are also ideal for the development and spread of many plant
diseases.
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