


ABOUT THE AUTHOR

Ray DeBruhl, the founder and owner of Transplant Systems received his 
Agronomic degree from North Carolina State University in 1974. That 
background would later provide the foundation for the development of the 
first scientific agronomic program for growing greenhouse transplants. An 
agronomic program that would eventually become the industry standard.

About Transplant Systems
Transplant Systems® is a growing system company that is partnered with the 
largest transplant producer and the largest clone producers in the country 
making us the largest provider of industrial hemp transplants in the United 
States.  We are focused on providing greenhouse transplants and agronomic 
programs for growing industrial hemp transplants.

Transplant Systems pioneered the greenhouse tobacco plant industry in 
1984.  The agronomic programs and the systems we developed and patented 
have become an industry standard. If you have grown greenhouse tobacco 
plants then you have used equipment developed and patented by Transplant 
Systems and the agronomic growing programs that we developed.  

Our decades of experience enables us to provide you with field ready 
transplants from feminized seed or from clones, or the systems and agronomic 
programs needed to grow industrial hemp transplants in your greenhouse. 



Transplant Systems is well known for providing agronomic assistance to 
its growers in the US and abroad. Its technology has stood the test of time 
and has become the corner stone on which the industry has grown. Now, 
the application of those same agronomic programs are necessary for the 
successful production of industrial hemp transplants.
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INTRODUCTION
The application of fertilizer is among the most critical aspects of producing 
quality industrial hemp transplants. The most common application involves 
utilizing a liquid feed program as the primary means of supplying plant 
nutrients.

It is a common practice that a constant feed utilizing a soluble fertilizer at 
each irrigation is the best way to optimize plant growth. Before selecting a 
suitable fertilizer, it is necessary to have your water test to determine the 
presence of its chemical composition.

The irrigation water can have an impact on the soil media and subsequently 
determine what type of fertilizer is needed for optimum plant growth. This 
information can be valuable in the growers quest to produce quality industrial 
hemp transplants.
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CHAPTER 1 

WATER ALKALINITY AND FERTILIZER SELECTION

The Selection of the proper water-soluble fertilizer is the second most 
important step in designing the plant fertility program for growing hemp 
transplants. There is not a “one size fits all” fertilizer that accommodates all 
the possible water quality scenarios. Water analysis should be the primary 
factor that determines the fertilizer analysis that is applied. In addition, there 
are other factors that determine the fertilizer of choice.

A successful fertility program is determined by more than just the rate of the 
applied fertilizer. Other factors include the analysis of fertilizer (NPK), whether 
it is acidic or basic, the proportion of ammonium (NH4) vs. nitrate (NO3). And 
how much is applied to the water.

A successful fertility program is determined by more than just the rate of the 
applied fertilizer. Other factors include the analysis of fertilizer (NPK), whether 
it is acidic or basic, the proportion of ammonium (NH4) vs. nitrate (NO3). And 
how much is applied to the water.

Nutrient availability in the soil media is determined not just by the presence 
of nutrient ions but also by the pH of the soil media, and the media pH is 
influenced by the alkalinity of the irrigation water. Do not confuse alkalinity 
with pH of the water. We are concerned about the pH of the media not the 
water pH. In a small cell like the ones we grow hemp, the cell media pH is not 
constant, it is constantly changing. Peat moss has very little buffering capacity, 
it cannot resist a change in pH. The media is influenced by the lime in the 
media, the alkalinity of the irrigation water, as well as the type of fertilizer 
used.

Therefore, to a large extent the alkalinity level of the irrigation water will 
determine which fertilizer you should use primarily.

Before we begin to select a fertilizer, it is important that we understand some 
of the challenges   the grower faces.
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CHAPTER 2 

WHICH FERTILIZER IS RIGHT FOR YOU

There are many water-soluble fertilizers available that makes it possible to 
develop a fertility program unique to the individual grower. An example 
would be that of neutralizing excess bicarbonates which, when present at low 
levels can be accomplished by using certain brands of fertilizers instead of 
sulfuric acid. Another example is when confronted with low levels of calcium 
and magnesium, one could choose to use a complete fertilizer that is a cal-
mag formulation instead of adding epsom salts and gypsum.

However, accomplishing this would require inventorying several different 
fertilizers without knowing growers needs beforehand. This could be a costly 
endeavor for the dealer.

So, the Trilogy Fertility Program relies on a simple 2 part system that 
incorporate 2 fertilizers, 20-10-20 or 16-5- 16 as the primary fertilizers and 
then epsom salt and either gypsum or calcium thiosulfate as the secondary 
fertilizers.

Using the water analysis, read the levels given and apply these “If This 
Condition, Then That Action”

If, alkalinity is > 100 ppm………Then, neutralize all bicarbonates > 80 ppm

If, alkalinity is > 400 ppm………Then, consider an alternative water source

If, alkalinity is > 80 ppm………..Then, use a 20-10-20 fertilizer @ 8 oz per 100

If, alkalinity is < 80 ppm………..Then, use a 16-5-16 fertilizer @ 10 per 100

If, alkalinity is 0……………………. Then add hydrated lime @ 1 lb per 100 gl

If calcium is < 40 ppm……………Then, use calcium thiosulfate @ 8 oz/100gl

If, magnesium is < 15 ppm…….Then, use Epsom @ 3 oz per 100 gl
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If, sulfur is < 24 ppm……………..Then, use calcium thiosulfate @ 8 oz/100gl

If sodium is > 40 ppm……………Then increase ca&mg w/calcium thio & epsom

If, EC is > 0.75……………………….Then, consider an alternative water source

While these water quality scenarios will not cover everything, it does give you 
the most important metrics to examine and what action to take if a certain 
condition exists.

Establishing and maintaining proper fertility management programs in a 
greenhouse is essential to successful growing of hemp transplants. Most 
assume that fertility management begins with the applied water-soluble 
fertilizer. Actually, fertility management begins with a correct analysis of the 
water quality.

It is necessary to understand the relationship between water quality and 
plant nutrition to establish a successful fertility program. When formulating 
a fertility program for your crop, water quality should be given top priority.

The time invested in obtaining a complete water analysis will give you 
tremendous returns in plant quality.

The Trilogy Growing Program will determine the fertilizer that you should be 
using, based on the analysis of your water. And with the proper soil media 
selected, your production goal is better realized when you start with a 
scientific approach to your transplant fertilization program.
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CHAPTER 3 

FERTILIZER MATH

Calculations of the Secondary Macro-nutrients being supplied by the 
Fertilizer

To calculate the concentration of the secondary macro-nutrients, of calcium, 
magnesium and sulfur being supplied by our fertilizer, first you need to know 
the concentration of nitrogen that you are trying to obtain.

In this example we will use 120 ppm N since that is the recommended nitrogen 
concentration we want with our initial fertilizer application.

Use this formula to determine how much Sulfur & Magnesium or Calcium a 
given fertilizer is contributing to the fertilizer solution. 

ppm of desired nutrient = (% of element listed on bag) X (N concentration of fertilizer solution
                                                  (% of N listed on the Bag)
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CHAPTER 4   

16-5-16 FERTILIZER MATH

16-5-15 Fertilizer, contains 4% Sulfur & 3% Magnesium, no Calcium

Determine how much Sulfur & Magnesium 16-5-16 is contributing to 
a 120 ppm fertilizer solution .

ppm of Sulfur =  (4% )   X   (120ppm)  =   30 ppm
                             ( 16%)

ppm of Magnesium  =  ( 3% )   X   (120ppm)  =  22.5 ppm
                                         (16%)

16-5-16 at a concentration of 120 ppm of N is supplying 30 ppm of 
Sulfur & 22.5 ppm of Magnesium
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CHAPTER 5   

20-10-20 FERTILIZER MATH

20-10-20 Fertilizer, contains 0.150% Magnesium, no Sulfur, no Calcium

Determine how much Magnesium 20-10-20 is contributing to a 120 
ppm fertilizer solution .

 ppm of Magnesium =  (0.150%)    X   (120ppm)  =   0.9 ppm

                                            (20%)                                                  
  

20-10-20 at a concentration of 120 ppm of N is supplying  0.9 ppm of 
Magnesium 
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CHAPTER 6    

CONCENTRATION OF INDIVIDUAL  
NUTRIENT MATH

Use this formula to determine the concentration of the nutrients 
when not tied to fertilizer solution concentration

 Concentration of nutrient  =     (application rate )  X  (% nutrient)

                                                                                  1.33

Gypsum fertilizer contains 22% Calcium and 17% Sulfur. The recom-
mended rate is 5oz per 100 gl of water.

Determine how much Calcium & Sulfur is contributed by gypsum 
when applied at the rate of 5 oz per 100 gl of water.

Concentration of Calcium  =  ( 5 )   X  ( 22% ) 
                                                             1.33
                                                 =  82 ppm of Calcium from 5 oz of gypsum per 100 gl

Concentration of Sulfur      =  (5 )  X  ( 17% )  
                                                           1.33   

                                                 =  64 ppm of Sulfur from 5 oz of gypsum per 100 gl 

Gypsum when applied at the rate of 5 oz per 100 gl of water is sup-
plying 82 ppm of calcium & 64 ppm of Sulfur
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Epsom salt contains 10% Magnesium & 14 % Sulfur. The recommend-
ed rate is 3 oz per 100 gl of water

Determine how much Magnesium & Sulfur is contributed by Epsom 
salt when applied at the rate  of 3 oz per 100 gl of water.

Concentration of Magnesium  =  ( 3 )   X  ( 10% ) 

                                                             1.33

                                                        =  22 ppm of Magnesium from 3 oz of epsom per 100 gl

Concentration of Sulfur             =  ( 3 )   X  ( 14% ) 

                                                             1.33

                                                        =  32 ppm of Sulfur from 3 oz of epsom per 100 gl

Epsom salt when applied at the rate of 3 oz per 100 gl of water will 
supply 22 ppm of magnesium & 32 ppm of Sulfur

_________________________________________________________

Calcium Thiosulfate contains 6% Calcium & 10% Sulfur. The recom-
mended rate is 8.5 oz per 100 gl of water

Determine how much Calcium & Sulfur is contributed by Calcium 
Thiosulfate when applied at the rate of 8.5 oz per 100 gl of water.

Use this formula to determine
Concentration of Calcium  =  ( 8.5 )   X  ( 6% ) 

                                                             1.03

                                                        =  50 ppm of Calcium from 8.5 oz of Calcium Thiosulfate per                                                           

                                                            100 gl of water



14

Concentration of Sulfur      =  ( 8.5 )   X  ( 10% ) 

                                                             1.03

                                                        =  82 ppm of Sulfur from 8.5 oz of Calcium Thiosulfate per 100                                                          

                                                            of water

Calcium Thiosulfate when applied at the rate of 8.5 oz per 100 gl of 
water will supply 50 ppm of Calcium and 82 ppm of Sulfur. 
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CHAPTER 7   

CONCLUSION

Proper Fertilization of your hemp transplants is essential for producing high-
quality transplants. Feeding your transplants on a constant feed basis (every 
watering) at a dilute concentration with a water soluble fertilizer such as 20-
10-20 or 16-5-16 will insure an adequate supply of essential elements for 
good plant growth. Selecting the proper fertilizer with added micro-nutrients 
based on your water analysis will give you the confidence of an excellent 
fertility program.

Your selection of the proper water-soluble fertilizer is the second most 
important step in designing the plant fertility program for growing hemp 
transplants. Water analysis should be the primary factor that determines the 
fertilizer analysis that is selected
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