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much more di�cult in 2013 than in previous survey years 
because the industry had greatly diversi�ed in several 
categories, including crops being grown, types of protected 
structures being deployed, and the types of soil-based, 
soilless, and other hydroponic production systems being 
implemented. �e types of structures to be surveyed were 
determined to fall in one of the following categories: high 
tunnels, fan and pad ventilated greenhouses, passively 
ventilated greenhouses, shade houses, retractable roof 
structures, and those with no permanent structure or 
with temporary freeze protection covers (Fenneman et al. 
2013; Hochmuth et al. 2012; Hochmuth et al., 2013; Santos 
Vallad and Torres-Quezada 2013a). Production systems 
were determined to fall into one of the following categories: 
native soil, amended native soil, NFT, �oating systems, 
lay-�at bags �lled with soilless media, upright containers 
�lled with soilless media, in-ground trench systems �lled 
with composted pine bark, vertical systems �lled with 
soilless media, or other miscellaneous systems (Hochmuth 
et al. 2012; Tyson Hochmuth and Cantli�e 2013).

�e primary focus of the 2013 survey was to document the 
types of protected agriculture structures, crops, and grow-
ing systems being used. In addition, secondary information 
on location of operations, pest concerns, expected expan-
sion, etc. was collected on many operations. �is survey did 
not include transplant, bedding plant, nursery, or cut �ower 
production.

Overview of Results
�e survey was compiled with the data from 240 grower 
operations in Florida. Responses were received from every 
region of the state, but more operations were reported 
from south of the Interstate 4 corridor than from north of 
Interstate 4 (152 versus 88). By far, the largest operations—
greater than three acres in size—also tended to be south 
of Interstate 4. �e results of the 2013 survey documented 
a signi�cant expansion of the industry in terms of both 
size and scope (Table 1). �e scope of the entire protected 
agriculture industry in 2013 was documented to be at least 
385.79 acres of all types of protected agriculture structures 
and systems. It is estimated there could easily be an ad-
ditional 10-20% more protected agriculture acreage, mostly 
smaller operations, than what was con�rmed in the survey 
due to the di�culty in locating all operations in Florida. 
�e authors are con�dent that all operations larger than 
three acres were accounted for in this survey.

Structures
�e survey results showed a signi�cant increase in the 
use of high tunnels (Figure 1), with 186.41 acres in 2013 
in comparison to nearly zero reported in the 2001 survey. 
High-tunnel acreage was mainly used for blueberry 
production, but also included tomato, pepper, strawberry, 
and several other vegetable and herb crops (Figure 2). 
Heated greenhouses with fan and pad ventilation (Figure 
3) were used on 17.17 acres, and unheated greenhouses 
with passive ventilation (Figure 4) were used on 44.06 
acres. As expected, these structures were more common 
in Florida’s northern counties, where heat is needed for 
winter production, and were mostly used for vegetables 
and herbs. Retractable roof greenhouses (Figure 5) or 
shade structures have only recently been built in Florida 
with 21.06 acres reported in 2013. Shade houses (Figure 6), 
simple structures covered with a shade material on the top 
and perhaps on one or more sides of the structure, were 
used on 26.62 acres. Shade houses (Figure 7) were used for 
a wide variety of vegetables, strawberry, and herb crops 
and tended to be used for a mixture of crops. Along with 
high tunnels, shade houses were nearly nonexistent in the 
2001 survey. �e �nal protected agriculture category was 
the temporary use of freeze protection materials (Figure 8) 
for soilless or hydroponic culture; 90.47 acres were planted 
using this technique. �is category includes individual row 
covers or large-area row covers used over open vertical 
and other hydroponic production systems (Hochmuth and 
Hochmuth 2012; Hochmuth et al. 2012). �e acreage in this 
category does not include the large acreage of row covers 
used in traditional open-�eld soil culture, mostly for freeze 
protection. �e covers in the category reported here were 
deployed when a freeze event was likely, removed a�er the 
event had passed, and re-deployed if a new freeze event was 
forecast. When the covers are not being used the materials 
are stored on the farm, but are ready for deployment as 
needed. �e row covers were used throughout the state, 
but primarily used for strawberry and a wide range of 
vegetables and herbs.
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Figure 3. Fan and pad type ventilated greenhouse.
Credits: UF/IFAS

Figure 4. Passively ventilated greenhouse structure.
Credits: UF/IFAS

Figure 1. Strawberry grown in south Florida under high tunnels.
Credits: UF/IFAS

Figure 2. Small high tunnel with mixed vegetables in Live Oak, FL.
Credits: UF/IFAS

Figure 5. Retractable roof greenhouse with tomato in Ruskin, FL.
Credits: UF/IFAS

Figure 6. Diversi�ed vegetable crops grown under open shade in 
Hobe Sound, FL.
Credits: UF/IFAS
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Crops
�e 2013 survey documents the high level of crop diversi-
�cation that has evolved in protected agriculture in Florida 
since 2001. Crops that were popular in protected agricul-
ture in the decade from 1991 to 2001 are still popular today. 
�ose crops include tomato, pepper, lettuce, cucumber, and 
basil. However, the survey results show signi�cantly higher 
acreage of blueberry, strawberry, microgreens, specialty 
leafy greens, herbs other than basil, and specialty root 
crops (beets, radish, and carrot). �e crop category results 
also showed the di�erence in crop choices between large 
and smaller operations using some type of structure (high 
tunnels, greenhouses, or shade houses). �e larger opera-
tions (Figure 9) tended to grow a single crop, or at least not 
more than two or three crops. �e large operations (more 
than 3 acres) were growing blueberry, strawberry, tomato, 
colored bell pepper, or cucumber and were selling mostly 

to wholesale chains or distributors. Small-to medium-sized 
operations (0.1 to 3 acres) were much more likely to grow 
several crops and depended more on direct market sales 
(on-farm sales, farmers markets, farm to school, subscrip-
tion sales, restaurants, or local stores).

Soil Culture and Soilless Media
�e variety of soil or soilless media choices being used 
was as diverse as the crop mix in 2013 Table 2. �e largest 
acreage category was native soil or amended native soil, 
with 164.18 acres. Large blueberry acreage under high 
tunnels (Figure 10) were typically grown in a pine bark 
amended native soil or a raised pine bark bed (Santos and 
Salame-Donoso 2013). Much of the �eld strawberry acreage 
under tunnel was grown in native soil using the standard 
plastic mulched bed system (Santos Salame-Donoso et 
al. 2013). Other crops grown in native soil under high 
tunnels included tomato, basil and other herbs, and mixed 
vegetables.

Figure 7. Bell peppers grown under an open shade structure in Live 
Oak, FL.
Credits: UF/IFAS

Figure 8. Temporary freeze protection material over vertical 
hydroponic systems.
Credits: UF/IFAS

Figure 9. Large passively ventilated greenhouse tomato operation in 
Live Oak, FL.
Credits: UF/IFAS

Figure 10. Blueberry under high tunnel in Alachua County, FL.
Credits: UF/IFAS
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Soilless media choices included single-product materials as 
well as a variety of product mixes. �e most common single 
soilless media materials were coconut �ber, composted 
pine bark, and perlite. Soilless mixes were quite varied, 
with combinations including two or more of the following 
materials: coconut �ber, peat, perlite, composted pine 
bark, and vermiculite. Soilless media systems included 
the following acreage: lay-�at bags (7.81 acres, Figure 11), 
upright containers (63.96 acres, Figure, 12 and 13), and 
open trough (12.28 acres, Figure 14). In some hydroponic 
systems, only a liquid culture was used. �ese systems 
primarily included NFT (5.64 acres, Figure 15) and �oating 
systems (1.75 acres). An additional 16.55 acres of space 
utilized other types of production systems not in the above 
categories, including microgreen trays (Figure 16) and 
recirculating systems, ebb and �ow, and other miscel-
laneous or undescribed systems.

Figure 11. Tomato grown in lay-�at bags �lled with coconut �ber.
Credits: UF/IFAS

Figure 12. Upright bags �lled with coconut �ber.
Credits: UF/IFAS

Figure 13. Peppers grown in upright plastic pots �lled with composted 
pine bark.
Credits: UF/IFAS

Figure 14. Leafy green and herb production in open troughs �lled with 
soilless media mix.
Credits: UF/IFAS

Figure 15. Lettuce variety trial in nutrient �lm technique (NFT).
Credits: UF/IFAS
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