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Controlled 
Release 
Fertilizers
open new horizons for high 
end agriculture in the US
by  Ed Rosenthal, Chairman and Founder, Florikan ESA,  

Space Technology Hall of Fame Inductee, Space Technology Certified Educator
 Tony Petramala, Marketing Coordinator, Florikan ESA

Across the US, growers are reducing 
fertilizer applications by using high 
quality polymer coated controlled 
release fertilizers (CRF).

The innovation of staging nutrient 
release which has proven valuable in 
high margin horticulture is beginning 
to dramatically shift the marketplace 
of specialty and high-end agriculture.

Even though polymer coated, 
controlled release fertilizer has been 
around in some form since the late 
1960s, it has now become a truly 
viable option for high end agriculture. 
The benefits of this technology in the 
premium agriculture sector will lead 
to an increase in high quality products, 
as well as more opportunities for 
entrepreneurs growing an ever wider 
array of specialty crops. As the world’s 
population grows in both size and 
demand for a variety of foodstuffs, 
niche, high margin agriculture will be 
an expanding industry. 

Florikan we put 10 grammes of coated 
CRF pellets of a proprietary 270-day 
blend around the base of each plant at 
time of planting. 

We then employed the same water 
schedule but discontinued the use of 
any nutrient injection during the water 
cycles. 

For 14,000 plants, this method required 
only 250 lbs of the CRF 270 day 
controlled release product, at a cost of 
about USD300, a savings of 86% and a 
weight reduction of 91%.

There is also a notable savings in labour 
resources needed to maintain the 
nutrient tanks during the season. There 
is additionally a labour reduction in 
having to constantly monitor and keep 
the injector tubes clean that supply each 
vertical tower; these would quickly clog 
from the calcium injection. 

The old method of injecting nutrients 
resulted in a continuous battle to 
maintain healthy productive plants. 
Important major and minor nutrients 
would quickly shift chemically out of 
balance resulting in a salt build up in 
the lower pots of each vertical tower. 
These issues resulted in additional 
labour and nutrient resources as well as 
loss of berry production. 

Using CRF provides a steady controlled 
release of nutrients during the entire 

Compared with the complexities 
of its competitors, a high quality 
CRF programme, that includes 
micronutrients can take a lot of the 
guesswork out of fertilization for 
high end agriculture. It can also 
bring down the cost of labour inputs, 
making overall ROI a more attractive 
proposition from day one. 

Increasing yield and 
return for strawberries 
and bell peppers 
A great example of the return on 
investment for the application of CRF 
can be found at Bekemeyer Family 
Farm in Winter Garden, Florida. Before 
switching to CRF the farm relied on 
a labour-intensive Water Soluble 
Fertilizer (WSF) system. This system 
was easily vulnerable to changes in 
weather, making control of nutrients a 
constant nightmare. John Bekemeyer 
himself says it best: 

season resulting in healthy productive 
plants and less labour to maintain 
them. A leaf tissue analysis over 
100 days into the season showed 
acceptable and adequate nutrient 
levels in the plants.” 

Another great example of proof of 
concept comes directly from South 
Florida, where bell pepper farmers 
switching over to a high quality CRF 
have found some amazing results. 

Using a high N and high K blend, 
which was possible thanks to the 
custom-blending capabilities of 
today's high-tech polymer coating 
process; the farmers have observed a 
new flush in every plant, and less salt 
content in the soil. 

The farms also found this programme 
is only running about USD200 more 
per acre than their traditional fertilizer 
programme and are seeing yields of 
about 25% more than last year’s crop. 

It’s not just traditional high end and 
specialty crops that are benefiting from 
a wholesale switch to CRF. Key players 
in agricultural markets are looking 
to diversification to hedge against 
weather, disease, or a myriad of other 
factors that could impact their bottom 
line. The flexibility of CRF helps these 
market participants become quick to 
adapt to an ever-changing landscape.

“Prior to use of the CRF, Bekemeyer 
Farm used one Dosatron injector to 
inject water soluble NPK and one 
Dosatron injector to inject water 
soluble calcium during each of the 
two or three, four minute water cycles 
every day of the strawberry season, 
which is roughly 200 days.

The Dosatrons would draw from 55 
gallon tanks that had to be refilled at 
least once each week and sometimes 
more frequently.

We have three strawberry hydroponic 
zones requiring six tanks to be 
maintained. The calcium and NPK 
are difficult to keep in solution so 
recirculation pumps were placed in 
each tank to help keep both solutions 
mixed well.

On a typical season of 14,000 
strawberry plants, we used 
approximately 2,800 lbs of NPK and 
calcium combined at a cost of about 
USD2,200. When we switched to the 

Allowing markets 
to become diverse 
‘baskets’ of products
One key to a healthy market is 
diversification. The batch production 
model common to CRF coating, as 
well as the longevity and minimal 
labour input requirement for 
application have made CRF’s the 
go-to choice for high margin crops 
looking to gain a foothold in a new 
area. Many CRF producers and 
distributors have close ties with large 
academic institutions to assist in 
designing nutritional solutions for 
newly engineered crops.

For example, Clemson University 
designed soybeans with an extended 
growing cycle and the University 
of Florida designed hops to grow 
in hot, humid climates. The ability 
to make a quick custom batch 
allows CRF producers to respond to 
these scientific advances with ideal 
nutrition, exactly suited for the new 
cultivar. 

A great example of one of these 
diverse products is ginger and 
turmeric. Craig Presnel, the owner 
of Just Ginger, a ginger and turmeric 
farm in Florida extols the benefits 
of switching to controlled release 
fertilizers:
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Figure 1. Vegetable seedlings from Sweetgrass Farms (Sarasota, Florida) propagated with Florikan CRF 14-4-14. Vertical farming yield of 
strawberries and field grown citrus trees from Bekemeyer Farms (Winter Garden, Florida) grown with Florikan CRF 14-4-14.
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“Just Ginger has been growing 
edible ginger and turmeric in 15-20 
gallon pots for five years now. While 
I had heard good things about CRF, 
I never had the opportunity to try 
it. We found that some products 
were not lasting due to average 
summer temperature of 90 degrees 
Fahrenheit in Florida and so we 
tried CRF. We found the switch to 
be both more consistent and cost 
effective. The initial application cost 
per pot between the competition 
product and CRF was not radically 
different, but with the CRF not 
needing to supplement at all there 
was significant savings in additional 
labour and materials to bring the 
plants to harvest.

Not only have we found CRF’s 
easier and more cost effective to use 
than the other fertilizers, but more 
importantly the ginger and turmeric 
plants are noticeably more vigorous 
and the leaf colors more vibrant. We 
are glad we made the switch.”

CRFs are helping fuel a boom in 
crop diversity, strengthening the 
economic stability of the specialty 
agriculture sector of many locales 
throughout the US. However, looking 
further down the road - CRFs can 
play a role in emerging technologies, 
such as vertical farming.

Growing into the future 
with vertical farming
Specialty agriculture of the future may 
look radically differentfrom how it 
does today. Quite a lot of investment 
and entrepreneurial effort is being 
directed into the world of vertical 
farming. The idea of growing a large 
amount of greens, or small fruiting 
plants on a small piece of land, or 
in a storage container is incredibly 
enticing. The flexibility of polymer 
coated CRF allows for a tailoring of 
blends to fit the needs of these future 
vertical farmers.

One of those future farmers is Dr. Jim 
Demler, owner of Sweetgrass Farms, 
a Vertical Farm in Sarasota Florida, 
he shared the following experience 
moving from WSF to CRF:

“As an end user of CRF, Sweetgrass 
Farms can testify to its benefits to 
global agriculture.

CRF controlled releases each 
nutrient according to its relative 
solubility which closely matches 
the requirements of the plant. The 
release is predictable over a wide 
range of temperatures while providing 
reproducible results for each growing 
cycle. There are no unwanted or 
unexpected surprises.

CRF minimizes applications thereby 
reducing our costs. CRF provides the 
opportunity to reduce N leaching into 
groundwater. 

When comparing the CRF programme 
with the WSF programme, Sweetgrass 
Farms has realized a 75% reduction 
in overall fertilizer costs and a 50% 
reduction in labour, maintenance and 
operational expenses.

With the CRF programme, Sweetgrass 
Farms can produce plants that are 
consistently healthy and disease 
resistant.

Propagation of seedlings is efficient 
using only one application of the CRF 
programme at the prescribed rates.“

Dr. Demlers son, Barrett, who is 
manager of day to day operations of 
the farm added this to the testimonial 
about the impact of CRF on their 
facility:

“Advanced, high quality CRFs are very 
simple to use, resulting in less labour, 
and less room for error. The simplicity 
allows for much easier education 
for farmers and future generations 
to involve children and schools to 
adopt safe and efficient farming and 
gardening practices. The ease and 
efficiency of CRF results in much lower 
fertilizer cost per plant compared 

to traditional fertilizers, which is a 
major selling point for most farmers. 
I calculated less than 10% of the cost 
per plant when switching to CRF. The 
quality and abundance of produce 
is night and day when switching to 
CRF as well. Overall the plants were 
noticeably healthier resulting in its 
ability to fight disease and fend off 
pests, this in turn liberated us from 
our dependence of using fungicides 
and pesticides.

CRF technology is paving the way for 
new ideas and innovations, with the 
ability to be used in all types of ways 
and in all types of grow systems. In 
vertical hydroponics I have achieved 
the most plants per square foot, 
and the most poundage of food per 
square foot than any other vertical 
grow system available using high 
quality CRF. A high quality CRF can 
mimic the soil that was available 
before conventional agriculture 
took over. To achieve that now, 
one must be very highly educated, 
using daily scientific practices. It 
will be very time consuming and 
expensive finding and imputing 
various things to build up the soil 
such as microbes, beneficial fungus 
and insects, compost, teas and heavy 
mulching. To achieve similar results, 
one application of a high quality CRF 
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Figure 2. Various pepper crops in Southern Florida, grown using a custom CRF blend. Figure 4. Various squash, and zucchini crops in central, west and southern Florida, grown using a custom CRF blend.

CRFs are helping fuel a boom in 
crop diversity

Figure 3. Just Ginger changed production to Florikan CRF 14-4-14 T 180 day release with 
improved efficiency and quality. Just Ginger has been growing ginger and turmeric in large 
pots with CRF for over five years now.
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Controlled 
Release 
Fertilizers
open new horizons for high 
end agriculture in the US
by  Ed Rosenthal, Chairman and Founder, Florikan ESA,  

Space Technology Hall of Fame Inductee, Space Technology Certified Educator
 Tony Petramala, Marketing Coordinator, Florikan ESA

Across the US, growers are reducing 
fertilizer applications by using high 
quality polymer coated controlled 
release fertilizers (CRF).

The innovation of staging nutrient 
release which has proven valuable in 
high margin horticulture is beginning 
to dramatically shift the marketplace 
of specialty and high-end agriculture.

Even though polymer coated, 
controlled release fertilizer has been 
around in some form since the late 
1960s, it has now become a truly 
viable option for high end agriculture. 
The benefits of this technology in the 
premium agriculture sector will lead 
to an increase in high quality products, 
as well as more opportunities for 
entrepreneurs growing an ever wider 
array of specialty crops. As the world’s 
population grows in both size and 
demand for a variety of foodstuffs, 
niche, high margin agriculture will be 
an expanding industry. 

Florikan we put 10 grammes of coated 
CRF pellets of a proprietary 270-day 
blend around the base of each plant at 
time of planting. 

We then employed the same water 
schedule but discontinued the use of 
any nutrient injection during the water 
cycles. 

For 14,000 plants, this method required 
only 250 lbs of the CRF 270 day 
controlled release product, at a cost of 
about USD300, a savings of 86% and a 
weight reduction of 91%.

There is also a notable savings in labour 
resources needed to maintain the 
nutrient tanks during the season. There 
is additionally a labour reduction in 
having to constantly monitor and keep 
the injector tubes clean that supply each 
vertical tower; these would quickly clog 
from the calcium injection. 

The old method of injecting nutrients 
resulted in a continuous battle to 
maintain healthy productive plants. 
Important major and minor nutrients 
would quickly shift chemically out of 
balance resulting in a salt build up in 
the lower pots of each vertical tower. 
These issues resulted in additional 
labour and nutrient resources as well as 
loss of berry production. 

Using CRF provides a steady controlled 
release of nutrients during the entire 

Compared with the complexities 
of its competitors, a high quality 
CRF programme, that includes 
micronutrients can take a lot of the 
guesswork out of fertilization for 
high end agriculture. It can also 
bring down the cost of labour inputs, 
making overall ROI a more attractive 
proposition from day one. 

Increasing yield and 
return for strawberries 
and bell peppers 
A great example of the return on 
investment for the application of CRF 
can be found at Bekemeyer Family 
Farm in Winter Garden, Florida. Before 
switching to CRF the farm relied on 
a labour-intensive Water Soluble 
Fertilizer (WSF) system. This system 
was easily vulnerable to changes in 
weather, making control of nutrients a 
constant nightmare. John Bekemeyer 
himself says it best: 

season resulting in healthy productive 
plants and less labour to maintain 
them. A leaf tissue analysis over 
100 days into the season showed 
acceptable and adequate nutrient 
levels in the plants.” 

Another great example of proof of 
concept comes directly from South 
Florida, where bell pepper farmers 
switching over to a high quality CRF 
have found some amazing results. 

Using a high N and high K blend, 
which was possible thanks to the 
custom-blending capabilities of 
today's high-tech polymer coating 
process; the farmers have observed a 
new flush in every plant, and less salt 
content in the soil. 

The farms also found this programme 
is only running about USD200 more 
per acre than their traditional fertilizer 
programme and are seeing yields of 
about 25% more than last year’s crop. 

It’s not just traditional high end and 
specialty crops that are benefiting from 
a wholesale switch to CRF. Key players 
in agricultural markets are looking 
to diversification to hedge against 
weather, disease, or a myriad of other 
factors that could impact their bottom 
line. The flexibility of CRF helps these 
market participants become quick to 
adapt to an ever-changing landscape.

“Prior to use of the CRF, Bekemeyer 
Farm used one Dosatron injector to 
inject water soluble NPK and one 
Dosatron injector to inject water 
soluble calcium during each of the 
two or three, four minute water cycles 
every day of the strawberry season, 
which is roughly 200 days.

The Dosatrons would draw from 55 
gallon tanks that had to be refilled at 
least once each week and sometimes 
more frequently.

We have three strawberry hydroponic 
zones requiring six tanks to be 
maintained. The calcium and NPK 
are difficult to keep in solution so 
recirculation pumps were placed in 
each tank to help keep both solutions 
mixed well.

On a typical season of 14,000 
strawberry plants, we used 
approximately 2,800 lbs of NPK and 
calcium combined at a cost of about 
USD2,200. When we switched to the 

Allowing markets 
to become diverse 
‘baskets’ of products
One key to a healthy market is 
diversification. The batch production 
model common to CRF coating, as 
well as the longevity and minimal 
labour input requirement for 
application have made CRF’s the 
go-to choice for high margin crops 
looking to gain a foothold in a new 
area. Many CRF producers and 
distributors have close ties with large 
academic institutions to assist in 
designing nutritional solutions for 
newly engineered crops.

For example, Clemson University 
designed soybeans with an extended 
growing cycle and the University 
of Florida designed hops to grow 
in hot, humid climates. The ability 
to make a quick custom batch 
allows CRF producers to respond to 
these scientific advances with ideal 
nutrition, exactly suited for the new 
cultivar. 

A great example of one of these 
diverse products is ginger and 
turmeric. Craig Presnel, the owner 
of Just Ginger, a ginger and turmeric 
farm in Florida extols the benefits 
of switching to controlled release 
fertilizers:
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Figure 1. Vegetable seedlings from Sweetgrass Farms (Sarasota, Florida) propagated with Florikan CRF 14-4-14. Vertical farming yield of 
strawberries and field grown citrus trees from Bekemeyer Farms (Winter Garden, Florida) grown with Florikan CRF 14-4-14.
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“Just Ginger has been growing 
edible ginger and turmeric in 15-20 
gallon pots for five years now. While 
I had heard good things about CRF, 
I never had the opportunity to try 
it. We found that some products 
were not lasting due to average 
summer temperature of 90 degrees 
Fahrenheit in Florida and so we 
tried CRF. We found the switch to 
be both more consistent and cost 
effective. The initial application cost 
per pot between the competition 
product and CRF was not radically 
different, but with the CRF not 
needing to supplement at all there 
was significant savings in additional 
labour and materials to bring the 
plants to harvest.

Not only have we found CRF’s 
easier and more cost effective to use 
than the other fertilizers, but more 
importantly the ginger and turmeric 
plants are noticeably more vigorous 
and the leaf colors more vibrant. We 
are glad we made the switch.”

CRFs are helping fuel a boom in 
crop diversity, strengthening the 
economic stability of the specialty 
agriculture sector of many locales 
throughout the US. However, looking 
further down the road - CRFs can 
play a role in emerging technologies, 
such as vertical farming.

Growing into the future 
with vertical farming
Specialty agriculture of the future may 
look radically differentfrom how it 
does today. Quite a lot of investment 
and entrepreneurial effort is being 
directed into the world of vertical 
farming. The idea of growing a large 
amount of greens, or small fruiting 
plants on a small piece of land, or 
in a storage container is incredibly 
enticing. The flexibility of polymer 
coated CRF allows for a tailoring of 
blends to fit the needs of these future 
vertical farmers.

One of those future farmers is Dr. Jim 
Demler, owner of Sweetgrass Farms, 
a Vertical Farm in Sarasota Florida, 
he shared the following experience 
moving from WSF to CRF:

“As an end user of CRF, Sweetgrass 
Farms can testify to its benefits to 
global agriculture.

CRF controlled releases each 
nutrient according to its relative 
solubility which closely matches 
the requirements of the plant. The 
release is predictable over a wide 
range of temperatures while providing 
reproducible results for each growing 
cycle. There are no unwanted or 
unexpected surprises.

CRF minimizes applications thereby 
reducing our costs. CRF provides the 
opportunity to reduce N leaching into 
groundwater. 

When comparing the CRF programme 
with the WSF programme, Sweetgrass 
Farms has realized a 75% reduction 
in overall fertilizer costs and a 50% 
reduction in labour, maintenance and 
operational expenses.

With the CRF programme, Sweetgrass 
Farms can produce plants that are 
consistently healthy and disease 
resistant.

Propagation of seedlings is efficient 
using only one application of the CRF 
programme at the prescribed rates.“

Dr. Demlers son, Barrett, who is 
manager of day to day operations of 
the farm added this to the testimonial 
about the impact of CRF on their 
facility:

“Advanced, high quality CRFs are very 
simple to use, resulting in less labour, 
and less room for error. The simplicity 
allows for much easier education 
for farmers and future generations 
to involve children and schools to 
adopt safe and efficient farming and 
gardening practices. The ease and 
efficiency of CRF results in much lower 
fertilizer cost per plant compared 

to traditional fertilizers, which is a 
major selling point for most farmers. 
I calculated less than 10% of the cost 
per plant when switching to CRF. The 
quality and abundance of produce 
is night and day when switching to 
CRF as well. Overall the plants were 
noticeably healthier resulting in its 
ability to fight disease and fend off 
pests, this in turn liberated us from 
our dependence of using fungicides 
and pesticides.

CRF technology is paving the way for 
new ideas and innovations, with the 
ability to be used in all types of ways 
and in all types of grow systems. In 
vertical hydroponics I have achieved 
the most plants per square foot, 
and the most poundage of food per 
square foot than any other vertical 
grow system available using high 
quality CRF. A high quality CRF can 
mimic the soil that was available 
before conventional agriculture 
took over. To achieve that now, 
one must be very highly educated, 
using daily scientific practices. It 
will be very time consuming and 
expensive finding and imputing 
various things to build up the soil 
such as microbes, beneficial fungus 
and insects, compost, teas and heavy 
mulching. To achieve similar results, 
one application of a high quality CRF 
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Figure 2. Various pepper crops in Southern Florida, grown using a custom CRF blend. Figure 4. Various squash, and zucchini crops in central, west and southern Florida, grown using a custom CRF blend.

CRFs are helping fuel a boom in 
crop diversity

Figure 3. Just Ginger changed production to Florikan CRF 14-4-14 T 180 day release with 
improved efficiency and quality. Just Ginger has been growing ginger and turmeric in large 
pots with CRF for over five years now.
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Fertilizers
open new horizons for high 
end agriculture in the US
by  Ed Rosenthal, Chairman and Founder, Florikan ESA,  

Space Technology Hall of Fame Inductee, Space Technology Certified Educator
 Tony Petramala, Marketing Coordinator, Florikan ESA

Across the US, growers are reducing 
fertilizer applications by using high 
quality polymer coated controlled 
release fertilizers (CRF).

The innovation of staging nutrient 
release which has proven valuable in 
high margin horticulture is beginning 
to dramatically shift the marketplace 
of specialty and high-end agriculture.

Even though polymer coated, 
controlled release fertilizer has been 
around in some form since the late 
1960s, it has now become a truly 
viable option for high end agriculture. 
The benefits of this technology in the 
premium agriculture sector will lead 
to an increase in high quality products, 
as well as more opportunities for 
entrepreneurs growing an ever wider 
array of specialty crops. As the world’s 
population grows in both size and 
demand for a variety of foodstuffs, 
niche, high margin agriculture will be 
an expanding industry. 

Florikan we put 10 grammes of coated 
CRF pellets of a proprietary 270-day 
blend around the base of each plant at 
time of planting. 

We then employed the same water 
schedule but discontinued the use of 
any nutrient injection during the water 
cycles. 

For 14,000 plants, this method required 
only 250 lbs of the CRF 270 day 
controlled release product, at a cost of 
about USD300, a savings of 86% and a 
weight reduction of 91%.

There is also a notable savings in labour 
resources needed to maintain the 
nutrient tanks during the season. There 
is additionally a labour reduction in 
having to constantly monitor and keep 
the injector tubes clean that supply each 
vertical tower; these would quickly clog 
from the calcium injection. 

The old method of injecting nutrients 
resulted in a continuous battle to 
maintain healthy productive plants. 
Important major and minor nutrients 
would quickly shift chemically out of 
balance resulting in a salt build up in 
the lower pots of each vertical tower. 
These issues resulted in additional 
labour and nutrient resources as well as 
loss of berry production. 

Using CRF provides a steady controlled 
release of nutrients during the entire 

Compared with the complexities 
of its competitors, a high quality 
CRF programme, that includes 
micronutrients can take a lot of the 
guesswork out of fertilization for 
high end agriculture. It can also 
bring down the cost of labour inputs, 
making overall ROI a more attractive 
proposition from day one. 

Increasing yield and 
return for strawberries 
and bell peppers 
A great example of the return on 
investment for the application of CRF 
can be found at Bekemeyer Family 
Farm in Winter Garden, Florida. Before 
switching to CRF the farm relied on 
a labour-intensive Water Soluble 
Fertilizer (WSF) system. This system 
was easily vulnerable to changes in 
weather, making control of nutrients a 
constant nightmare. John Bekemeyer 
himself says it best: 

season resulting in healthy productive 
plants and less labour to maintain 
them. A leaf tissue analysis over 
100 days into the season showed 
acceptable and adequate nutrient 
levels in the plants.” 

Another great example of proof of 
concept comes directly from South 
Florida, where bell pepper farmers 
switching over to a high quality CRF 
have found some amazing results. 

Using a high N and high K blend, 
which was possible thanks to the 
custom-blending capabilities of 
today's high-tech polymer coating 
process; the farmers have observed a 
new flush in every plant, and less salt 
content in the soil. 

The farms also found this programme 
is only running about USD200 more 
per acre than their traditional fertilizer 
programme and are seeing yields of 
about 25% more than last year’s crop. 

It’s not just traditional high end and 
specialty crops that are benefiting from 
a wholesale switch to CRF. Key players 
in agricultural markets are looking 
to diversification to hedge against 
weather, disease, or a myriad of other 
factors that could impact their bottom 
line. The flexibility of CRF helps these 
market participants become quick to 
adapt to an ever-changing landscape.

“Prior to use of the CRF, Bekemeyer 
Farm used one Dosatron injector to 
inject water soluble NPK and one 
Dosatron injector to inject water 
soluble calcium during each of the 
two or three, four minute water cycles 
every day of the strawberry season, 
which is roughly 200 days.

The Dosatrons would draw from 55 
gallon tanks that had to be refilled at 
least once each week and sometimes 
more frequently.

We have three strawberry hydroponic 
zones requiring six tanks to be 
maintained. The calcium and NPK 
are difficult to keep in solution so 
recirculation pumps were placed in 
each tank to help keep both solutions 
mixed well.

On a typical season of 14,000 
strawberry plants, we used 
approximately 2,800 lbs of NPK and 
calcium combined at a cost of about 
USD2,200. When we switched to the 

Allowing markets 
to become diverse 
‘baskets’ of products
One key to a healthy market is 
diversification. The batch production 
model common to CRF coating, as 
well as the longevity and minimal 
labour input requirement for 
application have made CRF’s the 
go-to choice for high margin crops 
looking to gain a foothold in a new 
area. Many CRF producers and 
distributors have close ties with large 
academic institutions to assist in 
designing nutritional solutions for 
newly engineered crops.

For example, Clemson University 
designed soybeans with an extended 
growing cycle and the University 
of Florida designed hops to grow 
in hot, humid climates. The ability 
to make a quick custom batch 
allows CRF producers to respond to 
these scientific advances with ideal 
nutrition, exactly suited for the new 
cultivar. 

A great example of one of these 
diverse products is ginger and 
turmeric. Craig Presnel, the owner 
of Just Ginger, a ginger and turmeric 
farm in Florida extols the benefits 
of switching to controlled release 
fertilizers:
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Figure 1. Vegetable seedlings from Sweetgrass Farms (Sarasota, Florida) propagated with Florikan CRF 14-4-14. Vertical farming yield of 
strawberries and field grown citrus trees from Bekemeyer Farms (Winter Garden, Florida) grown with Florikan CRF 14-4-14.
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Starting in late 2013, the Oregon Department of 
Agriculture’s (ODA) Fertilizer Program staff began 
collecting marketplace samples of fertilizers, agricultural 
minerals and agricultural amendment products with the 
purpose of evaluating label guarantees of live microbial 
contents. Sampled products span the breadth of the 
marketplace, from small package consumer products to 
275-gallon shuttles destined for farm use. The purpose 
of product sampling is straightforward: Consumer 
protection. All consumers, whether a home owner with 
a small garden or a multi-state agricultural retailer, are 
entitled to receive all of the guaranteed contents of the 
products they purchase.

While the evaluation of plant nutrient and lime guarantees 
is a longstanding and routine activity for most state 
fertilizer programmes, the evaluation of microbial 
guarantees on products sampled in the marketplace is 
not commonplace. In fact, ODA is currently the only 
state fertilizer programme routinely evaluating microbial 
guarantees.

To date, 116 product samples with microbial guarantees 
have been collected from the channels of trade in Oregon 
and evaluated. For a sample to be deemed compliant, it 
must contain at least 85% of the label guarantee of each 
microbe claimed. Products with guaranteed microbial 
content are required to display an expiration date on each 
container label. Microbial products are expected to remain 
fully compliant until the very end of said expiration date.

Results
74 samples were evaluated for Bacillus sp. content:
•  10 samples met their product label guarantees (13.5%)
•  64 samples failed to meet their product label guarantees 

(86.5%)

33 samples were evaluated for Trichoderma sp. content:
•  0 samples met their product label guarantees (0%)
•  33 samples failed to meet their product label guarantees 

(100%)

21 samples were evaluated for Pseudomonas sp. content:
•  0 samples met their product label guarantees (0%)
•  21 samples failed to meet their product label guarantees 

(100%)

43 samples were evaluated for Arbuscular Mycorrhizal 
Fungi (Rhizophagus sp., Gigaspora sp., etc…) content:
•  4 samples met their product label guarantees (9.3%)
•  39 samples failed to meet their product label guarantees 

(90.7%)

Oregon Revised Stature (ORS) 633.321 requires  
microbial guarantees to be made at the Genus species 
level. Thus far, samples have been evaluated only to the 
Genus level. ODA has the ability, through polymerase 
chain reaction (PCR) analyses, to evaluate down to the 
species level. However, so few samples have passed at 
the Genus level that additional identification has been 
unnecessary.  

fertilizer will be sufficient. I credit CRF 
technology for single-handedly saving 
our farm.”

A technology that has 
stood the test of time
Polymer coated controlled release 
fertilizers, or as we have referred to 
it here, CRF, has had a long history. 
Thanks to a growing high-end 
agriculture demand it seems CRF will 
have a long future. While the basics 
of the technology are simple - the 
permutations are endless. Engineers and 
R&D professionals continually work to 
perfect new enhancements to that will 
continue to allow the products to keep 
pace with the needs of the market. 

The technology has even reached 
into low Earth orbit. NASA’s VEGGIE 
PROGRAM selected a polymer coated 
CRF (Florikan CRF’s TOTAL w/
Nutricote Brand) to use in successful 
plant growth experiments in 
microgravity. Dr. Gioia Massa, head of 
the VEGGIE PROGRAM at Kennedy 
Space Center, commented that it 
worked exceptionally well in those 
very unique conditions.

The benefits of CRF’s are further 
supported by Dr. Raymond Wheeler, 

also a leading researcher on NASA’s 
VEGGIE PROGRAM:

“Florikan’s CRF have advantages for 
both commercial and home users, With 
Florikan CRF’s, we now only require a 
single application, which can last for 
months. This technology avoids rapid 
release of nutrients typical for most 
conventional fertilizers, which can 
leach through the soil and even get into 
waterways." 

Whether it be citrus transplants in the 
field, strawberries in vertical farming 
baskets, or bamboo in containers, high 

quality polymer coated CRF’s with 
their engineered encapsulation of 
nutrients, reduce the cost of many 
nutrient applications to only one or 
two applications per crop.

This encapsulation technology is 
a positive game changer for the 
professional growing industry.

The result is improvement of a 
grower’s efficiency while reducing 
of labour cost and input expense, a 
positive factor for the professional 
agricultural and horticultural 
industry.  

About Florikan ESA LLC
Florikan ESA, an award-winning family owned agri-tech business headquartered 
in Florida, US, is dedicated to evolving plant nutrition through advanced fertilizer 
technologies by manufacturing, blending, and distributing controlled release 
fertilizer. Florikan serves the major markets of professional ornamental horticulture, 
landscape and turf, and specialty agriculture in North America and select export 
markets. Florikan has been helping growers of all kinds ‘find a better way’ since 1981. 
Florikan was inducted as an organization together with NASA KSC into the Space 
Technology Hall of Fame. Ed Rosenthal is a collabourator with the Space Plant Biology
programme at NASA KSC.
For information about distributors or other products visit http://www.florikan.com 
FlorikanCRF Technology is currently marketed under the GAL-XeONE® brand 
licensed by the JR Simplot company
Nutricote® is used under license from Arysta LifeScience America, Inc

Published reports with microbial sampling results along with the microbial analytical methods used by the Department can be 
found in the ‘Reports and guides’ portal at: 
https://www.oregon.gov/ODA/programs/Pesticides/Fertilizers/Pages/ReportsPublicationsForms.aspx

Figure 5. Features vertical farming of NASA Space Plant Biology vegetable varieties such as Outredgeous Red Romaine lettuce, Tokyo Bekana 
leafy green cabbage, and Red Robin tomatoes, all grown with Florikan CRF 14-4-14 and Florikan Nutricote 18-6-8 at Sweetgrass Farms 
(Sarasota, Florida).

fe
at

ur
e CONTROLLED RELEASE FERTILIZERS

Microbial testing  
of fertilizers
Oregon Department of 
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Across the US, growers are reducing 
fertilizer applications by using high 
quality polymer coated controlled 
release fertilizers (CRF).

The innovation of staging nutrient 
release which has proven valuable in 
high margin horticulture is beginning 
to dramatically shift the marketplace 
of specialty and high-end agriculture.

Even though polymer coated, 
controlled release fertilizer has been 
around in some form since the late 
1960s, it has now become a truly 
viable option for high end agriculture. 
The benefits of this technology in the 
premium agriculture sector will lead 
to an increase in high quality products, 
as well as more opportunities for 
entrepreneurs growing an ever wider 
array of specialty crops. As the world’s 
population grows in both size and 
demand for a variety of foodstuffs, 
niche, high margin agriculture will be 
an expanding industry. 

Florikan we put 10 grammes of coated 
CRF pellets of a proprietary 270-day 
blend around the base of each plant at 
time of planting. 

We then employed the same water 
schedule but discontinued the use of 
any nutrient injection during the water 
cycles. 

For 14,000 plants, this method required 
only 250 lbs of the CRF 270 day 
controlled release product, at a cost of 
about USD300, a savings of 86% and a 
weight reduction of 91%.

There is also a notable savings in labour 
resources needed to maintain the 
nutrient tanks during the season. There 
is additionally a labour reduction in 
having to constantly monitor and keep 
the injector tubes clean that supply each 
vertical tower; these would quickly clog 
from the calcium injection. 

The old method of injecting nutrients 
resulted in a continuous battle to 
maintain healthy productive plants. 
Important major and minor nutrients 
would quickly shift chemically out of 
balance resulting in a salt build up in 
the lower pots of each vertical tower. 
These issues resulted in additional 
labour and nutrient resources as well as 
loss of berry production. 

Using CRF provides a steady controlled 
release of nutrients during the entire 

Compared with the complexities 
of its competitors, a high quality 
CRF programme, that includes 
micronutrients can take a lot of the 
guesswork out of fertilization for 
high end agriculture. It can also 
bring down the cost of labour inputs, 
making overall ROI a more attractive 
proposition from day one. 

Increasing yield and 
return for strawberries 
and bell peppers 
A great example of the return on 
investment for the application of CRF 
can be found at Bekemeyer Family 
Farm in Winter Garden, Florida. Before 
switching to CRF the farm relied on 
a labour-intensive Water Soluble 
Fertilizer (WSF) system. This system 
was easily vulnerable to changes in 
weather, making control of nutrients a 
constant nightmare. John Bekemeyer 
himself says it best: 

season resulting in healthy productive 
plants and less labour to maintain 
them. A leaf tissue analysis over 
100 days into the season showed 
acceptable and adequate nutrient 
levels in the plants.” 

Another great example of proof of 
concept comes directly from South 
Florida, where bell pepper farmers 
switching over to a high quality CRF 
have found some amazing results. 

Using a high N and high K blend, 
which was possible thanks to the 
custom-blending capabilities of 
today's high-tech polymer coating 
process; the farmers have observed a 
new flush in every plant, and less salt 
content in the soil. 

The farms also found this programme 
is only running about USD200 more 
per acre than their traditional fertilizer 
programme and are seeing yields of 
about 25% more than last year’s crop. 

It’s not just traditional high end and 
specialty crops that are benefiting from 
a wholesale switch to CRF. Key players 
in agricultural markets are looking 
to diversification to hedge against 
weather, disease, or a myriad of other 
factors that could impact their bottom 
line. The flexibility of CRF helps these 
market participants become quick to 
adapt to an ever-changing landscape.

“Prior to use of the CRF, Bekemeyer 
Farm used one Dosatron injector to 
inject water soluble NPK and one 
Dosatron injector to inject water 
soluble calcium during each of the 
two or three, four minute water cycles 
every day of the strawberry season, 
which is roughly 200 days.

The Dosatrons would draw from 55 
gallon tanks that had to be refilled at 
least once each week and sometimes 
more frequently.

We have three strawberry hydroponic 
zones requiring six tanks to be 
maintained. The calcium and NPK 
are difficult to keep in solution so 
recirculation pumps were placed in 
each tank to help keep both solutions 
mixed well.

On a typical season of 14,000 
strawberry plants, we used 
approximately 2,800 lbs of NPK and 
calcium combined at a cost of about 
USD2,200. When we switched to the 

Allowing markets 
to become diverse 
‘baskets’ of products
One key to a healthy market is 
diversification. The batch production 
model common to CRF coating, as 
well as the longevity and minimal 
labour input requirement for 
application have made CRF’s the 
go-to choice for high margin crops 
looking to gain a foothold in a new 
area. Many CRF producers and 
distributors have close ties with large 
academic institutions to assist in 
designing nutritional solutions for 
newly engineered crops.

For example, Clemson University 
designed soybeans with an extended 
growing cycle and the University 
of Florida designed hops to grow 
in hot, humid climates. The ability 
to make a quick custom batch 
allows CRF producers to respond to 
these scientific advances with ideal 
nutrition, exactly suited for the new 
cultivar. 

A great example of one of these 
diverse products is ginger and 
turmeric. Craig Presnel, the owner 
of Just Ginger, a ginger and turmeric 
farm in Florida extols the benefits 
of switching to controlled release 
fertilizers:
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Figure 1. Vegetable seedlings from Sweetgrass Farms (Sarasota, Florida) propagated with Florikan CRF 14-4-14. Vertical farming yield of 
strawberries and field grown citrus trees from Bekemeyer Farms (Winter Garden, Florida) grown with Florikan CRF 14-4-14.


