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Sources and Considerations for Predatory Mites
James F. Price

Those who choose to use predatory mites for
twospotted spider mite management this season should have
selected suppliers and initiated discussions about the eventsto
come. In casethishasnot occurred, thisarticlelists pointsto
consider in selecting asupplier of Phytoseiuluspersimilis
predators. Some elements are especially important in selecting
suppliersand are presented below. The suppliers should be
recognized in the areafor providing high-quality predatorsin a
timely manner.

The Phytoseiuluspersimilis predators should be from a
strain selected for tolerance to organophosphorusinsecticides.
The suppliers should be prepared to send areplacement
shipment immediately if the original shipment is of insufficient
quality or isdamaged. The suppliers should be knowledgeable
about their products, our strawberry cultural system (pests and
diseases encountered; insecticides, miticides, fungicides, and
bactericides used; plant spacing; planting, growth, irrigation,
harvest and termination schedules, frost protection methods,
temperatures, humidities, etc.), and how the predators can be
managed successfully here. Suppliers, and growers alike, should
insist that predators be used only in conjunction with weekly
scouting by aprofessiona contractor or awell-trained employee
whose primary responsibility isto scout.

The author knows of two firms that regularly supply
predatorsto Plant City areastrawberry growers, Agri-Tech
Services (Gordon DeCou, Home: 941-756-2981, Cell: 941-
745-4416, email: agritech@gte.net) and EcoSolutions (Jim
Cashion, 727-787-3669, email: ecosol utions@mindspring.com).
Othersmay exist in the area.

There are many suppliers available through Suppliers
of Beneficial Organismsin North America, an electronic
publication by the California Department of Pesticide
Regulation and availableon-line at
http://www.cdpr.ca.gov/docs/ipminov/ben_supp/contents.htm
Only asmall portion of the suppliersfrom thislist possessthe
understanding of our system of culture to provide the support
growersneed.

? DRIP IRRIGATION SCHOOL

WEDNESDAY NOVEMBER 13th 10 am- 4 pm
John R. Duval

Do you want to make the most efficient use of your
water, fertilizer, and chemical resources? Then cometo the
Drip Irrigation School taking place Wednesday November 13th
from 10 AM to 4 PM at the GCREC-Dover and find out how.
Topicsto be covered includeinjection of fertilizersand
chemicals, irrigation scheduling, drip system trouble shooting,
soil water monitoring, and irrigation BMPs.

Times

TFAS

November 2002

Lunchisprovided and 1 % CEU credits (of which %2
will be CORE) and 2 %2 CCA credits will be available. If you
areinterested in attending please call Christine Manley at
813-744-6630 ext 60 to reserve your space. For more
information and the program please go to
http://strawberry.ifas.ufl.edu.

Strawberry Culture under Protective Structures
I. Production Systems

Dr. Daniel Cantliffe, Dr. Silvia I. Rondon, and Ashwin
Paranjpe

Theloss of methyl bromide in the year 2005, the
regulations on water-use for frost protection and transplant
establishment, regulations on pesticide usage, reduced number
of farms due to rapid urbanization, increasing labor cost, and
low productivity during winter (November to February), are
some of the major concerns for the Florida strawberry
industry. Growing strawberriesin passive-ventilated
greenhousesusing soil-less substrates, and integrating
biological control in the pest management practices may offer
aviablealternativefor strawberry growers.

Figure 1.
The Protected
Agriculture Project,

Gainesville, FL

The Florida/lsragli Protected Agriculture Project
(Figure 1) (http://www.hos.ufl.edu/protectedag) headed by
Dr. Dan Cantliffe of the Horticultural Sciences Department,
University of Florida, has been conducting various
experiments to generate practical and location-specific
information for greenhouse production of cucumbers,
peppers, Galiamelons, and strawberriesin north-central
Florida. Researchers are studying various growing systems
(containers), soil-less substrates, plant densities, new
varieties, and methods of biological control for producing off-
season vegetabl es under passive-ventilated greenhouses. This
article specifically dealswith some of our production systems
research. In next month’s Berry Times, afollow-up article
will discuss our work on the biological control of strawberry
pests. Information about the research done with other crops
can be accessed at the previoudly listed website.

During Fall 2000 and 2001, a study was conducted
to comparethe quality and yield of * Sweet Charlie
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strawberry grown in polyethylene bags placed on the ground,
polyethylene bagsplaced on elevated gutter sections, orina
specially designed ‘ Hanging Bed-Pack’ trough system (Figure 2)
(Polygd Plastic Industries, Ramat Hashofet, Israel), elevated 1.8 m
abovetheground level. Soil-less substrates like perlite, peat, and
pine bark were also evaluated for their performance in protected
strawberry culture. When plants were grown in polyethylene bags
placed on aguitter, yields were dightly higher than when plants
were grown in elevated troughs or in bags placed on the ground.
Yields were not affected by thetype of soil-less substrate. These
studies provided us with some basic information on how the
various growing systems and soil-less substrates perform under
protected strawberry culture.

U-shaped corrugated
plastic sheet with 5 cm
dia holes 20 cm apart

P gutter zection

Figure 2. ‘Hanging Bed-Pack’ trough system

For the profitability of aprotected strawberry operation,
maximum space utilization iscritical. A study was conducted
during Fall 2001 to determine the effect of high plant denstties on
yield and quality of ‘Sweet Charli€’ strawberry grownina
passive-ventilated greenhouse (Figure 3). Plug transplants were
planted in a‘Hanging Bed-Pack’ trough system filled with locally
available 1-inch sieved pine bark (Elixson Wood Productsinc.,
Starke, FL). The troughs were spaced 25.5, 23.5, 21.6, and 19.6
inches apart (center-to-center), resulting in four between-row
spacings. Plugs were either transplanted in every hole (7-inch
within-row spacing), or every other hole (14-inch within-row
spacing). The combinations of four between-row spacings and two
within-row spacings resulted in eight plant densitiesranging from
36,120 plantsto 73,578 plants per acre. Early yield (Nov 28 — Jan
28) and total yield (Nov 28 — Mar 22) per acreincreased linearly
asplant density increased. The early yield per plant
(approximately 200 grams) was similar at all plant densities
whereasthetotal yield per plant was higher at 14-inch within-row
spacing than at the 7-inch within-row spacing (425 gramsvs. 411
grams). The average fruit weight was 19.9 grams and more than 90
percent of the yield was marketable.

Figure 3. ‘Sweet
Charlie
strawberries
growingin
‘Hanging Bed-Pack’
trough system filled
with pine bark

Since plant density in protected strawberry
cultivation can befive times greater than the plant density
inthefield, and higher air temperatures can be maintained
inside the passive-ventilated greenhouses during winter,
early yield from greenhousegrown strawberries (3,192
12-Ibflats/acre) can surp assthetotal yield (2,226 12-Ib
flats/acre; Florida Agricultural Statistics,
(www.nass.usda.gov/fl) of field-grown strawberries. The
total yield obtained from our greenhousetrials (6,605 12-
Ibflats/acre) was almost threetimesthat of field-grown
strawberries. The use of locally available and relatively
inexpensivesoil-less substrate like pine bark ($6.50 / yd®)
eliminates the need for methyl bromide and offers a cost-
effective alternative to more expensive and commonly
used soil-less substrates like perlite ($31 / yd®) and peat
($53/ yd®). Thus, protected strawberry culture at high
plant densities can enhance early fruit production, which,
at higher off-season market prices, can trandateinto
higher income. Thisfall, we are conducting avariety trial
to test the performance of * Sweet Charlie’, ‘Festival’,
‘Earlibrite’, ‘ Treasure’, ‘Carmine’, FL 97-39, and
‘Camarosd under protected culture.

Irrigating New Plantings
John R. Duval

Fruiting fields have been established and the fruit
will soon begin arriving, time for a breather. Think again!
Assoon asover head irrigation is stopped, itistimeto
start scheduling drip irrigation and fertigation. Thisis
perhaps the most critical timeto pay attention to these
details. Plantsare actively growing now and need
fertilization and adequate water. Most pre-plant fertilizer
has been |eached out of the root zones of plants and needs
to be replenished, and while beds may seem to contain
adequate moisture this may not be the case. Y oung plants
have limited root systems and can only mine water from a
small volume of soil.

Calcium deficiency
induced tip-burn

Frequently we see calcium deficiencies on
young leaves during November, not dueto lack of calcium
inthe soil but due to fluctuating soil moisture. Calcium
movement in the soil and plant occurs by mass flow. This
meansthat calcium moves only in the water stream.
Applications of calcium asafoliar spray havelimited use
because calcium is not very mobile from one plant part to
another. The best meansto avoid thisisto maintain
proper soil moisturein the beds (soil water tension
between 8 and 15 centibars). |FAS recommendations for
fertilization are 0.3 Ibs nitrogen and potassium per acre per
day for the first two weeks after establishment and 0.6 |bs
nitrogen and potassium per acre per day until February.
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These recommendations are aguide and can be adjusted due to
weather, variety or other factorsthat may alter the crop’s
requirement for fertilizer.

Spotlight on Diagnosis
Jim Mertely and Dan Legard

Samples began arriving at the UF Strawberry
Diagnostic Lab about three weeks ago. Some arrived in the box,
while others had already been planted. This season appearsto
be repeating what occurred last year. Nearly all the samples
have been diagnosed with anthracnose disease caused by
Colletotrichumacutatum Many were showing sunken dark
spots on the petioles, which istypical of thisfungus. The plants
a so showed amixture of tan living and dark dying roots, which
probably account for establishment problems reported by the
growers.

A total of eight samples have been diagnosed with
anthracnoseto date. ‘Treasure’ was the most serioudly affected
cultivar. Samples of cultivar ‘Camarosd, ‘Gaviota', and
‘Festival’ were also positive for thisdisease. ‘ Camarosa may
account for more samplesin thefuture, since several
nurserymen have reported problems with this cultivar.
Hopefully, thelate arrival of ‘ Camarosa from northern
nurserieswill allow these plants to become established under
cooler conditions, and reduce stress-related lossestoC.
acutatum

Plant Sanitation: Is it worth doing?
Jim Mertely

Most strawberry fields have already been planted and
watered in. At this point, many growerswill consider trimming
old leaves off of their established plants. Thisform of pruning
or plant sanitation hastraditionally been carried out to suppress
disease and improve the appearance of the plant. When these
old leaves are removed, asthe theory goes, pathogens are
removed with them, and a source of inoculum for newly
emerging leavesis eliminated.

Wetested thistheory in aseries of field experimentsto
determine the effects of plant sanitation on Botrytisfruit rot
(gray mold). Trimming old leaves after plant establishment
dlightly reduced Botrytisfruit rot during the 1996-97
experiment, but wasonly partly effectivein 1998-99, when
disease pressure was higher. In addition, the yields of trimmed
plants were no higher than those of plantsthat had not been
trimmed. During both seasons, a standard fungicide control
program based on captan provided better control of Botrytis
fruit rot, and higher yields than plant sanitation. Whilethiswas
not surprising, there were several unexpected results. For
example, combining plant sanitation and fungicide applications
did not improve disease control over fungicidesaone. In
addition, the combined treatment yielded less than the fungicide
treatment alone. This suggeststhat cutting old leavesthat have
not completely died may weaken the plant and decreaseyield.
Based on these results, we do not recommendthat growersuse
plant sanitation to control BotrytisinFlorida, athoughit may
proveuseful in special situations. An organic or home grower
may obtain some control by selecting a cultivar with resistance
to Botrytisfruit rot (e.g., ‘Camarosa or ‘Carmine’), and
periodically removing old dead |eaves.

Theeffect of plant sanitation on anthracnose
diseases caused by Colletotrichumacutatumhas not been
investigated. However, the biology of thisfungus
suggests that trimming old leaves would not be very
effective. During the establishment period, mild weather
and overhead irrigation are favorable to the sporulation
and spread of thisfungus. Y oung tissuesare highly
susceptible to infection. Therefore, new leaves emerging
during establishment would likely be infected before the
old leaves areremoved. These new leaves and petioles
may not show symptoms immediately, but maintain the
pathogen until February or March, when favorable weather
and an abundance of susceptible flowers and fruit lead to
epidemics of anthracnose fruit rot.

Totrimor not
totrim

There isanother form of plant sanitation that
may be essential to good disease management. Thisisthe
practice of picking and throwing diseased fruit into the
aleyways during each harvest operation. Based on
theoretical considerations and our own observations, fruit
sanitation should be carried out.

Control of Powdery Mildew
Dan Legard

Powdery mildew is caused by the fungus
Sohaerotheca macularis. The diseasetypicaly beginsas
small white patches of web-like growth on the bottom of
|eaves. Tiny, semi -transparent conidia give the patches a
powdery appearance. Asthe disease progresses, it can
spread until it covers most of the underside of the leaflet.
On many cultivars, the fungus doesn’t grow as much and it
may be hard to see white patches on the leaves. Instead
irregular-shaped yellow or black necrotic spots up to 3/8
inch (8.5 mm) develop on the lower surface of the | eaf
which eventually spread through to the upper surfaces.
Theedges of heavily infected |eaflets may curl, and
flowers and fruit can also beinfected. The fungus
colonizes achenes of the fruit and produce aerial mycelia
that make the seeds appear fuzzy.

The fungus only infects strawberry and does not
survive in the ébsence of living host tissuein Florida. In
nursery areas, it can over-winter in infected leaves (as
cleistothecia) and the most likely source of primary
inoculum in Floridais transplants. Spores are produced on
infected plants and air dispersed throughout the field and
to neighboring fields. The devel opment and spread of
powdery mildew isfavored by moderate to high humidity
and temperatures of 60to 80 F (15to 27 C). Interestingly,
rain or dew inhibitsthe fungus. Typically, powdery
mildew isonly aproblem in west central Floridafrom late
October to mid-December. However, when winter
temperatures are mild, the disease can continue to cause
damage.
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Evidence of powdery mildew on leaves
and fruit

Cultivarsdiffer in their susceptibility to powdery mildew. To control powdery mildew on susceptible cultivars, apply
fungicidesat thefirst sign of disease. Thisisespecially important when using protectants such as sulfur. Systemic fungicideslike
Topsin M® and other fungicides such asNova® can effectively control powdery mildew if the pathogen population has not devel oped
resistance to them. Survey the field looking for leaf distortion and discoloration that isindicative of powdery mildew, especially
during the early and late season. Controlling the foliar infections hel ps to prevent fruit infections. Once diseaseis found we
recommend that growers alternate applications of sulfur and Nova® or TopsinM ® on aweekly schedule. Alternating fungicides
reduces the chance that pathogens resi stant to the fungicides will develop.

Dan Legard accepts position with California Strawberry Commission
Craig Chandler

Dr. Dan Legard recently accepted the position of Director of Research for the California Strawberry Commission. Dan
began working at the University of Florida s Dover research center as an Assistant Professor of Plant Pathology in 1995, and was
promoted to Associate Professor in 2001. Dan’ sresearch program has focused on Botrytis and anthracnose fruit rot and
Colletotrichum crown rot— making sig nificant contributions to our understandings of these serious diseases. 1n 1998, using grant and
gift money, Dan hired Dr. Jim Mertely to assist with field and laboratory work and to manage the center’ s diagnostic clinic. Dan has
run an active fungicide-testing program, which has been well supported by the agro-chemical industry. Several valuable fungicides
have been registered and labeled for usein Floridaas aresult of this program. In addition to devel oping an internationally recognized
research program, Dan has been very instrumental in the overall modernization of the Dover center, and deserves much credit for lab,
field, and computer upgrades at the center over the past seven years. Finaly | must mention that the center’ s popular web site and
newsletter are primarily theresult of Dan’svision (along with alot of hard work and creativity from our very capable office
coordinator, Christine Manley).

Dan will be moving to the Monterey Bay area of Californiain mid December. His efforts on behalf of the University of
Florida and the Florida strawberry industry will be missed, but we are pleased hisfocus will remain on strawberries. Good luck Dan!

Jm Mertely will continue to manage the disease diagnostic clinic and handle other essential dutiesof the strawberry
pathology program. A national search for aplant pathologist to fill Dan Legard’ stenure-track position will be conducted over the
next several months.
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