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A ban on methyl bromide as a soil fumigant starting January 2005, increasing labor costs, and frequent freeze events during winter could endanger the economic future of the $135 million Florida strawberry industry. The objective of this research was to evaluate the feasibility of protected strawberry culture as an alternative to methyl bromide-dependant field strawberry production in Florida. This research, conducted in a low-cost passively ventilated greenhouse, evaluated the effect of various soilless media, growing containers, plug transplants, plant densities, and cultivars, on strawberry fruit yield and quality.

‘Sweet Charlie’ strawberry plants produced similar yields in pine bark, peat-mix, or perlite, when Polygal troughs were used as growing containers. The use of pine bark resulted in 51% cost savings compared to peat-mix, and a 42% cost savings compared to perlite. Polygal troughs accommodated higher plant populations per unit area, were easy to install, and their cost per season ($0.43/m) was comparable to polyethylene bags+PVC gutter ($0.39/m). Both crown diameter and leaf number of strawberry plants were positively correlated with fruit yield. Field-grown plugs produced significantly larger crowns, more leaves, and greater total fruit yields than greenhouse-grown plugs. 

Increasing plant densities from 9.2, 10, 10.9, 12, 13.3, 15, 16.9, 18.3, 20, 22, 24.4, to 27.5 plants·m-2 linearly increased yield per m2 of ‘Sweet Charlie’ strawberry up to a plant density of 24.4 plants·m-2. Yields declined significantly at the 27.5 plants·m-2 density. Plants grown at 24.4 plants·m-2 density produced early (Nov-Jan) yields (3.66 kg·m-2) that were 33% greater, and total (Nov-Mar) yields (9.6 kg·m-2) that were 70% greater than the ten-year average for total yield (2.81 kg·m-2) obtained from typical Florida field strawberry production. 

Total yields from FL97-39 and ‘Carmine’ were significantly greater than ‘Camarosa’ and ‘Sweet Charlie’ but not significantly different than ‘Strawberry Festival’, ‘Treasure’ and ‘Earlibrite’ when grown in protected culture under pesticide-free conditions. Compared to other cultivars, FL97-39 and ‘Carmine’ were more susceptible to powdery mildew and aphids, respectively. Cultivars differed significantly in fruit quality (firmness, soluble solid content, and acidity), which declined with increasing air temperatures. 

The total cost (annual depreciation on fixed cost + variable cost) for producing 1- ha greenhouse strawberries was estimated at $28.54/m2 or $285,351/ha. The net annual income above total cost was estimated at $3.77/m2 or $37,749/ha, considering average yields of 11 kg/m2 and average market prices ranging from $3.81/kg in December to 2.10/kg in March. Thus, greenhouse strawberry production appears to be an economically viable alternative to conventional field strawberry production in Florida.
