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Summary of Research : Save Florida’s Bromeliads Conservation Project 
Growing Tillandsia utriculata in Volunteer Gardens 

Teresa M. Cooper PhD 

Introduction 
Twelve of Florida’s native bromeliads and 2 natural hybrids are being attacked by an invasive bromeliad-eating 
weevil, the Mexican bromeliad weevil (Metamasius callizona (Chevrolat)) (Frank and Thomas 1994; Frank and 
Cave 2005). Since then, the weevil has spread throughout central and southern Florida and, along the way, has 
caused great destruction to bromeliad populations (Cooper 2006, 2009, 2014). An attempt was made to use a 
biological control agent to control the weevil but was not successful (Wood and Cave 2006, Cooper et al. 2011). 
Alternative methods to control the weevil are being researched. Meanwhile, the bromeliads are being destroyed by 
the weevil and something must be done to protect these plants. A method has been designed for conserving Florida’s 
native bromeliads (Save Florida’s Bromeliads Conservation Project, at: http://entnemdept.ufl.edu/frank/
savebromeliads/index.html) and is being put into action while we continue searching for a solution to the weevil. 

This conservation effort is being developed primarily with Tillandsia utriculata L. because this species is in 
imminent danger of becoming extirpated in Florida, because of the weevil. However, this method will expand to 
include the other bromeliads being attacked by the weevil. To be successful, this conservation method relies heavily 
on the participation of many natural areas, and the employees and volunteers associated with those natural areas. For 
each natural area, seeds and plants are rescued from the forest, initially, to start seed and plant propagation in 
Gardens and Protected Sites. The T. utriculata plants are propagated in Gardens from seed to the size when the 
plants become attractive to the weevil (medium size category, longest leaf length from 30 - 50 cm). Longest leaf 
length is a measurement of size and approximate age of T. utriculata as well as the amount of water being held in the 
leaf axils of the plant (Frank and Curtis 1981). Once the plants reach longest leaf length 12” (30 cm), they are 
transferred to Protected Sites, where the plants are kept and protected from the weevil until the plants produce seed. 
Tillandsia utriculata may require 7 years to go from seed to medium size (time spent in the Gardens), then another 7 
years to go from medium size to seed (time spent in Protected Sites). Because T. utriculata are very long-lived and 
large at maturity, they require a lot of time and space to go from seed to seed production. With many natural areas 
participating, each can save a modest number of plants, and collectively, we can save many plants. 

Gardens may be Forest Gardens or Volunteer Gardens. Forest Gardens are grown in the forests of Natural Areas 
(capitalized to indicate those natural areas that are participating in this conservation project). Volunteer Gardens are 
grown on the property of trained volunteers (volunteer gardeners) with appropriate growing conditions (green-
houses, grow rooms, etc.). Volunteer gardeners will have to submit for a permit to grow these plants on their 
property (see Permits). This document details how a person can become a volunteer gardener, including how to 
submit for a permit, design garden structures on which seeds and plants are propagated, set up water and nutrient 
regimens, determine if seeds or plants are collected, and if plants, what size categories, when/if it will be necessary 
to transfer plants to new garden structures, and how to collect and input data measuring T. utriculata survival and 
growth. All volunteer gardeners will be provided with training and guidance as they set up their Gardens and test the 
structures on which they are propagating seeds and plants as well as their water and fertilizer regimens. It is hoped 
that many participating Natural Areas will have volunteer gardeners propagating seeds and young plants for their 
forests. Data collected from all volunteer gardeners will be statistically comparable. The purpose of this experiment 
is to determine what types of structures and water and fertilizer regimens have highest germination rates for seeds 
and plant growth and survival rates for T. utriculata in volunteer gardens. Once enough data are collected and 
analyzed, the best structure types and water and fertilizer regimens, for particular growing conditions, will become 
part of a refined protocol to be used by future volunteer gardeners. 

This document is provided to: 

1. Aid volunteers in becoming and performing as volunteer gardeners. 
2. Be submitted with the request  to the Florida Department of Agriculture and Consumer Services, Division of Plant 

Industry, for a permit to collect T. utriculata, to help explain why the request for the permit is being made, and to 
provide the summary of research used to test growth and survival of T. utriculata on garden structures in 
Volunteer Gardens. 

Permits 
Because T. utriculata is on Florida’s Endangered Plants List, a volunteer will have to submit a request for a permit to 
collect seeds and plants, and the land manager of the Natural Area(s) from where the seeds and plants will be 
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collected will have to provide a letter of permission for the volunteer to collect, to Florida Department of Agriculture 
and Consumer Services, Division of Plant Industry (FDACS:DPI): 

http://www.freshfromflorida.com/Divisions-Offices/Plant-Industry 

The process for doing this is explained in the document SFBCP-Exp-002-Permit. 

Method 
A person who wishes to become a volunteer gardener must be a volunteer at a Natural Area that is participating in 
the Save Florida’s Bromeliads Conservation Project (SFBCP). The volunteer gardener will meet with the land 
manager and volunteers already participating in the SFBCP at the Natural Area and will be trained in the project in 
general and the process of volunteer gardening specifically. 

The volunteer gardener will need to answer the following questions: 

1. How much and what sort of space do you have available for growing the giant airplants? 

The space for growing the plants should be protected and should provide proper humidity and temperatures. 

2. How much time can you commit to growing the plants? 

Giant airplants are very slow growing and can take up to 7 years to go from seed to the size when the plants 
leave a Garden and are transferred to a Protected Site. If a volunteer gardener cannot commit this much 
time, then she or he might consider propagating seed and growing the plants for a couple of years, then 
passing the recruit or tiny plants to another Volunteer Garden, or Forest Garden; or, collecting tiny and small 
plants and growing them to the medium size. 

Together the volunteer gardener, the land manager, and the volunteers will answer the following questions: 

3. What life stage and/or giant airplant size categories are available for rescue from the Natural Area? 
For all experiments and monitoring protocols used in the SFBCP, T. utriculata plants are categorized 
according to size; for more information about size cateogories, see http://entnemdept.ufl.edu/frank/
savebromeliads/conservation-method.html). Figure 1 shows the seeds and giant airplant size categories that 
are collected  and propagated in Gardens. Also shown is the medium size; at this size, the plants become 
attractive to the weevil and must therefore be transferred to Protected Sites. 
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The volunteer gardener will meet with SFBCP volunteers at the Natural Area and together they will 
determine what life stage and size categories are available for rescue and that would fit with the volunteer 
gardener’s space and time commitment. 

(Note, in the future, as this conservation method develops, we will switch from rescuing plants from the 
wild to using seeds and plants propagated in our Gardens and Protected Sites). 

The life stage and size categories that are available for rescue will vary depending on the giant airplant 
population on a given Natural Area and, for seed, depending on the time of year (spring months). 

Once the volunteer gardener, land manager, and volunteers have determined which life stage and the size category of 
giant airplants the volunteer gardener will be propagating, they will need to determine: 

4. What garden structures will be used for propagating the seeds and/or plants? 

Plants in Volunteer Gardens will be grown on garden structures. These structures may be designed by the 
volunteer gardener or may be replications or modifications of other structures that have been created. If 
necessary, volunteer gardeners will be assisted in creating their structure designs. 

Gardens structures should have: 
• Good drainage. 
• Good aeration. 
• Chemically inert materials. 

Plants will likely need to be transferred to a new structure at some point because of crowding. If this is 
necessary, then the structure to which the plants will be transferred should be considered. 

Each garden structure type is given a name and an associated acronym and a description is written and/or 
drawn with enough detail that others could replicate (or purchase or otherwise acquire) the structure. If at all 
possible, 3 replications of each garden structure type should be tested with an associated life stage and/or 
size category. 

5. What watering schedule will be used? 

Watering should be: 

• Daily misting (sometimes a few times per day) of the seeds and recruit plants. 
• Regular watering of tiny and small plants. 
• Plants should be flushed with water to ensure enough water is taken in by the plants and to avoid 

salt build-up (rain water can help avoid salt build up). 

5. What fertilizer formula and schedule will be used (if used)? 

Fertilizer should be: 
• Added frequently (about once every 2 weeks) and at low dose. 
• A good mixture for Tillandsias is nitrogen, phosphorous, and potassium at a 17:8:22 mixture. 
• Rapid Grow and Miracle Grow can be used (at about 25% the recommended concentration). 

Information for designing garden structures as well as water and fertilizing regimens, can be found at Benzing 
(2000), Luther and Benzing (2009), the Florida Council of Bromeliad Societies’ Web site (fcbs.org), and the 
Bromeliad Society International’s Web site (bsi.org). 

6. When and where will plants go when they leave the Volunteer Garden? 

The volunteer gardener, land manager, and volunteers of the Natural Area will determine where the plants 
will go when they are ready to leave the Volunteer Garden. 
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Once questions 1- 6 have been answered, the volunteer gardener will submit paperwork for permission to collect 
giant airplant seeds and/or plants from the Natural Area. When the permit is received, and the garden structures and 
growing space are prepared, the volunteer gardener may collect giant airpant seeds and plants from the Natural 
Areas. Volunteers listed on the permit can help with collecting the seeds and plants (but the seeds and plants CAN 
ONLY go to the volunteer gardener’s Volunteer Garden!). 

Collecting Giant Airplant Seeds and Plants 
Giant airplants seed are released in the spring months. Collect the freshest seed available, from an inflorescence that 
is releasing seed. For any given plant, do not collect more than 50% of the seeds on the plant, and seeds will be 
collected from no more than 100 plants per the time of the permit. Seeds should be set up on structures as soon as 
possible after they are collected. Seeds are placed on replicated structures with approximately the same number and 
distribution of seeds as possible. 

Recruit, tiny, and small plants are collected from the forest floor, or twigs or dead trees or spent inflorescences or 
other precarious locations where they are likely to die before maturing. Plants put into a garden structure should be 
in the same size category and within the following ranges for each size category: 

Recruit  1/2” (1.3 cm) 
Tiny 2” (5 cm) 
Small 4” (10 cm) 

If it is not possible to collect the plants within these ranges, then collect plants that are in the same size category. 

Collect only healthy and undamaged plants. If a plant’s roots are attached to a stick or bark or vine or other 
substrate, remove the substrate as gently as possible. Transport and put the plants on garden structures as soon as 
possible. Water and fertilize according to plan. 

No more than 1,000 plants in total may be collected in the time of the permit. 

Tagging Garden Structures 
As structures are built and seeds or plants are put on the structures, the structures are numbered chronologically and 
tagged. The tag should include the name of the Natural Area, the Volunteer Gardener’s Name, the name of the type 
of structure and the chronological number assigned to the structure, and should be given on the tag as acronyms. 

Following is a fictitious example: 

Natural Area: Very Large Forest (VLF) 
Volunteer gardener: Jane Doe (JD) 
Structure type: Flat structure (FS) 

Three flat structures are filled with plants and tagged; the tags are: 

Very Large Forest; Jane Doe: Flat structure: 001 (VLF:JD:FS:001) 
Very Large Forest; Jane Doe: Flat structure: 002 (VLF:JD:FS:002) 
Very Large Forest; Jane Doe: Flat structure: 003 (VLF:JD:FS:003) 

And, if Jane used another structure type, called the wire structure, she would tag those as follows: 

Very Large Forest; Jane Doe: Wire structure: 004 (VLF:JD:WS:004) 
Very Large Forest; Jane Doe: Wire structure: 005 (VLF:JD:WS:005) 
Very Large Forest; Jane Doe: Wire structure: 006 (VLF:JD:WS:006) 

Note that the chronological numbers are given to each structure as the structures are given plants and set up; a new 
set of numbers are not used for each structure type. 

Growing Seeds and Plants 
Seeds are monitored for germination and plants are monitored for growth and survival. Data collected are written in 
data sheets, given below. 
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Plants that die are not replaced. If high mortality is experienced, then the garden structure and growing conditions, 
as well as the origin and condition of the seeds and plants collected, will be examined for cause of mortality and will 
be corrected. 

Data Collection 
Data are collected on 2 data sheets: 

• Data sheet VG-A is used for recording data when garden structures are initially set up. 
• Date sheet VG-B is used to record data collected monthly and tri-annually. 

Data Sheet VG-A: Setting up structures in Volunteer Gardens 

Row 1: Volunteer Gardener’s name; the Natural Area from which the plants are collected and will be returned; and 
the Permit # that allows the collection. This information will be on all data sheets. On the right side is a place to 
write in the page number. 

Column 1: Chronological number assigned to the structure. 

Column 2: Date when seeds or plants are placed on structure and are placed in the growing area. Use 3 letter 
abbreviation for the month. 

Column 3: Record the structure name; use acronyms (Natural Area: Volunteer gardener: Structure type). 

Column 4: Indicate if seeds or plants will be placed on the structure; if plants, indicate the starting size category (see 
Figure 1) and the range within that size category. Give units with numbers (inches or centimeters). 

Column 5: Give the actual or approximate (if too many to count) number of seeds or plants placed per structure. 
Note whether a count or estimation was made. 

Column 6: Describe the water regimen, including how you apply the water, where the water comes from, and the 
number of times the seeds or plants will be watered. If the watering regimen changes with the seasons, that is fine, 
but note the expected changes. 

Column 7: If fertilizer will be used, give the brand name, the formula, the mix ratio, and the schedule. If fertilizer 
will not be used, write “ferilizer will not be used”. 

Column 8: Record where on the Natural Area the seeds or plants came from, what their position was (on the ground, 
on little twigs, etc.), and the condition of the seeds or plants (the freshest seeds and healthiest plants should be 
collected). 

Column 9: Indicate when and why the plants will be removed from the garden structure (transferred to new garden 
structure because the plants were becoming crowded [in which case, the new structure would be given the next 

Volunteer Gardener name:                                                                                                                                                             Page #: 
Natural Area: 
Permit #: 

Structure 
#

Date set up 
(give month 
using 3 letter 
designation)

Structure 
name

Life stage/size 
category; give 
approx. avg lll 
and range

Approx. or 
actual # seeds or 
plants per 
structure

Water 
regimen

Fertilizer Location, 
position, and 
condition of 
seeds and plants

End 
structure 
time

Volunteers on 
permit who 
helped collect 
seeds or plants

Save Florida’s Bromeliads Conservation Project 
Data Sheet VG-A: Setting up structures in Volunteer Gardens
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chronological number available and will be monitored as  a new structure]; or removed from the Volunteer Garden 
and put in Protected or Recruitment Sites or another Garden). 

Bottom row: Indicates that this data sheet is part of the Save Florida’s Bromeliads Conservation Project and that it is 
Data Sheet VG-A. This information will be on all data sheets. 

Data Sheet VG-B-Seeds: Monitoring Seeds and Plants on Volunteer Garden Structures 

Each numbered structure will have its own data sheet VG-B. Data will be recorded on this sheet from the day the 
seeds or plants are put on the structure until all plants have been removed from the structure. 

Row 1: Volunteer gardener’s name; the garden structure name (Natural Area: Volunteer Gardener’s Name; give 
acronyms) and chronological number assigned to the structure; and the Permit # that allows the collection. This 
information will be on all data sheets. On the right side is a place to write in the structure # with its associated page 
number; i. e., for structure 001, there will be pages 001-1, 001-2, 001-3, 001-n; for structure 2, there will be page 
002-1, 002-2, etc. All pages for a structure will kept together and in chronological order in the data notebook. 

Column 1: The date when the seeds or plants are placed on the structure and put in the growing area (the same as in 
Data Sheet VG-A). Following dates are monthy monitoring dates. Monitoring should be done on the same day each 
month, as much as possible. 

Column 2: Approximate number of seeds on the structure (if there are few enough an actual count can be made; 
indicate if this is so). 

Column 3: Number of seeds that germinated (now they are recruits); give approximate or actual number and indicate 
which. As the seeds germinate, you may, for awhile, be recording both the number of seeds germinating (column 3) 
and the number of recruits (column 4); eventually, all seeds that will germinate, will have germinated and 
information will be recorded about the plants as they grow. 

Column 4: If you begin with plants, begin with column 4 and write “n/a” in columns 2 and 3. Give the approximate 
or actual number of plants that are initially placed in the garden structure. 

Column 5: Record the condition of the plants (healthy, dry, rotting, etc.). 

Column 6: Record the number of dead plants (0 if none) and, if possible, give explanation for deaths. 

Column 7: Record the number of missing plants (0 if none) and, if possible, give explanation why the plants are 
missing. 

Volunteer Gardener name:                                                                                                                                            Structure #-Page #: 
Structure tag and #: 
Permit #: 

Date 
(give month 
using 3 letter 
designation)

# 
seeds

# germinated 
(indicate if 
approximate or 
actual count)

# plants Condition of 
plants

Dead plants 
(give cause, 
if possible)

Missing 
plants (give 
cause, if 
possible)

Spring, autumn, 
winter counts: 
average plant 
size

Spring, 
autumn, winter 
counts: range 
of plant sizes

End garden 
structure

Date set up

Month 1 

Month 2

……….

Monthn

Save Florida’s Bromeliads Conservation Project, Experiment 002 
Data Sheet VG-B: Monitoring seeds and plants on structures in Volunteer Gardens
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Columns 8 and 9: Three times a year, in the spring time, in the autumn, and in the winter, the average longest leaf 
length of the plants are recorded (column 8) and the range of the sizes are given (column 9). Give units used (inches 
or centimeters). Use a ruler to measure; an estimate can be made if there are many plants. Indicate if an estimate or 
individual measurements were made. 

Column 10: Record when the garden structure is ended (all plants have been transferred to a new garden structure; 
have been transferred to Protected Sites or Gardens; or have died or gone missing). 

Bottom row: Indicates that this data sheet is part of the Save Florida’s Bromeliads Conservation Project and that it is 
Data Sheet VG-B. This information will be on all data sheets. 

Data Analysis 
Mean proportion of seeds that germinated and survival of plants per structure, as well as confidence intervals 
(Agresti-Coull method, Agresti and Coull 1998) will be calculated and used to compare effectiveness of garden 
structures as well as water and nutrient regimens per life stage and size category. Variable conditions of Volunteer 
Gardens will be taken into consideration when analyzing data, as well as the location and condition of the seeds and 
plants that were rescued. Right censored, non-parametric survival analysis using Kaplan–Meier estimators (Kaplan 
& Meier 1958) will be used to create survival curves with confidence intervals. Results will be used to create a 
protocol for growing T. utriculata from seed to longest leaf length = 30 cm, including best structures for seeds, 
recruit, tiny, and small plants; when and how plants should be stepped up to new structures (of the same type at 
lower density or in a new type of structure); and water regimens for seeds and and water and nutrient regimens for 
recruit, tiny, and small plants that have the best over-all survival. Data will be organized, analyzed, and reported by 
Dr. Teresa Cooper. 
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