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Grower 101:;

Calculations
Part 111:;

Fertilizers

Learn an easy way to calculate
the amount of water-soluble fertilizer
needed for stock solutions.

By Thomas Boyle

he principal method used for fertilizing greenhouse crops is to
apply completely soluble fertilizers with a fertilizer injector (or
proportioner). Fertilizer injectors “inject” a small quantity of
concentrated fertilizer solution (stock solution) into irrigation
water to supply plants with the appropriate concentration of
fertilizer. For fertilizer injectors to operate properly, the fertilizers must be
completely soluble in water, which means they must not contain precipi-
tates or insoluble material. Completely soluble fertilizers are manufac-
tured from technical-grade fertilizers that are more refined than fertilizer-
grade fertilizers, which are used predominantly for field-grown crops.
Previously, many growers formulated their own water-soluble fertiliz-
ers by mixing two or more fertilizer salts such as ammonium nitrate, calci-
um nitrate, potassium nitrate, monoammonium phosphate or diammoni-
um phosphate. Today, most growers purchase bags of pre-mixed,
water-soluble fertilizers. Pre-mixed fertilizers typically supply nitrogen,
phosphorus, and potassium and include six micronutrients: boron, cop-
per, iron, manganese, molybdenum and zinc. Some pre-mixed fertilizers
also contain secondary major elements such as magnesium and/or sulfur.
Primarily, three numbers, such as 20-20-20 or 15-16-17, distinguish fertilizers.
The first, second and third numbers indicate the percentages of elemental nitro-
gen, phosphorus in the oxide form and potassium in the oxide form, respectively.

Mixing Stock Solutions

Fertilizer stock solutions are mixed according to the fertilizer injector
ratio: each injector will deliver a certain amount of stock solution for each
increment of irrigation water that passes through the injector. For exam-
ple, a 1:100 injector will deliver 100 gals. of diluted fertilizer solution for
each gallon of stock solution. The 100 gals. of diluted fertilizer solution is
composed of 99 gals. of water plus 1 gal. of stock solution. A 1:200 injector
will deliver 200 gals. of diluted fertilizer for each gallon of concentrated
stock solution (or 100 gals. of diluted solution per one-half gal. of stock). If
both injectors were to deliver 150 ppm of nitrogen from the same fertilizer,
the stock solution for the 1:200 injector would have to be twice as concen-
trated as the one for the 1:100 injector.

Conversion Constants By Measurement Units

Units Conversion Constant

Ounces of fertilizer per gallon 75
Pounds of fertilizer per gallon 1,200
Grams of fertilizer per liter 10

Figure 1. The conversion constant is determined by the desired units; included are conversion
constants for three common units of measurement.
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By using a formula, you can calculate the amount of fertilizer needed to prepare a stock solution.

Growers need to determine the amount of fertilizer needed to mix stock
solutions. Manufacturers of pre-mixed fertilizers and fertilizer injectors provide
information sheets to aid in preparing stock solutions. Many fertilizer manufac-
turers also print this information on the fertilizer bags. Sometimes, however, the
information provided does not apply to a particular grower’s situation. For
example, the recommendations are limited to the common injector ratios (1:100
and 1:200) or the diluted fertilizer solutions listed are not those that are desired.
Without recourse to tables or bags, growers can easily calculate the amount of
fertilizer required for preparing stock solutions using the following formula:

Amount of fertilizer to make 1 gal. or liter of stock solution =
Desired concentration in parts per million x Dilution factor
Percent of element in fertilizer x Conversion constant

The dilution factor is the larger number of the fertilizer injector ratio, and the
conversion constant is determined by the desired units for the answer (Figure 1,
below). Conversion constants are provided for ounces or pounds per gallon.
Also, for those brave few that have become familiar with the metric system, a
conversion constant is provided for grams of fertilizer per liter of stock.

Calculate Fertilizer Amounts

The formula allows you to calculate the amount of fertilizer needed to mix
stock solutions. The advantage of this formula is that it can be used with any
injector ratio, any desired concentration of diluted fertilizer solution and all
common units of measurement.

Example 1. You have an injector with a 1:200 ratio and a fertilizer with an
analysis of 17-5-24. You want to apply 150-ppm nitrogen as a constant feed.
How many ounces of fertilizer would you have to weigh out to make 1 gal.
of stock solution?

1. List all the variables:
e Desired concentration = 150 ppm
e |njector ratio = 1:200; dilution factor = 200
e Fertilizer analysis = 17-5-24 (17-percent nitrogen)
e Ounces of fertilizer to make 1 gal. of stock solution = X (unknown)
e Units: ounces per gallon. Use 75 as the conversion constant.
2. Perform calculation:
X = 150-ppm nitrogen x 200 = 30,000 = 23.53 or roughly 23’% oz. per gal.

17-percent nitrogen x 75 1,275
3. Answer:
e Add 23 oz. of 17-5-24 to a stock solution bucket and fill to the
1-gal. mark.

Example 2. You have an injector set to a 1:128 ratio and a fertilizer with
an analysis of 20-9-20. You want to apply 200-ppm nitrogen at each ¥
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Suntory container and bedding plants
are actually a unique cross of propagated
seed hybrids and a super-vigorous wild
strain discovered by Suntory breeders.
When you grow Suntory plants, you'll
experience a far higher yield and a much
shorter time to market. And, retailers
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hold their blooms so much longer than
others. All of which means these ultra-
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field by over 16 years of reliable use.

Complete 4-Year Product Line.

Standard Widths cut to your Custom Length.

* 4-Year UV Clear ¢ 4-Year Condensate Control

* 4-Year Thermal with C.C. * 4-Year White UV

¢ 1-Year Clear & White * Over-Winter Clear & White

WARP BROS. ¢ 4647 W. Augusta Blvd. ¢ Chicago, IL 60651 * www.warpbros.com
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Joe Theisen, grower/owner of J. Theisen [nc. in Mich;
8an

Joe started using Dyna-Gro Foliage-Pro® and Pro-TeKt® on his
poinsettia crop in 2004. Half way through the growing season
he commented: “I don’t know why everyone is not using this, but
I sure don’t want my competitors to find out about it.”

Switching to Dyna-Gro™ from Peters® :

e Eliminated salt build up

*Reduced fungicide and growth regulator use

*Produced stronger, darker green foliage

*Greatly reduced shipping damage

*His customers were impressed with the quality of his plants

e Use of Dyna-Gro Nutrition Solutions cost no more than
Peters® but produced better plants

Call or email us for pricing and samples.

800-DYNA-GRO (396-2476)
DY NA-LRE.

info@dyna-gro.com
The Nutrition Solution ®

510-233-0254 ¢ www.dyna-gro.com
1065 Broadway, San Pablo, CA 94806
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watering. How many ounces of fertilizer would you have to weigh out to
make 1 gal. of stock solution?
1. List all the variables:
e Desired concentration = 200 ppm
e |njector ratio = 1:128; dilution factor = 128
e Fertilizer analysis = 20-9-20 (20-percent nitrogen)
e Ounces of fertilizer to make 1 gal. of stock solution = X (unknown)
e Units: ounces per gallon. Use 75 as the conversion constant.
2. Perform calculation:

X =200-ppm nitrogen x 128 = 25,600 = 17.07 or roughly 17 oz. per gal.

20-percent nitrogen x 75 1,500
3. Answer:
e Add 17 oz. of 20-9-20 to a stock solution bucket and fill to the
1-gal. mark.

To Weigh Or Not?

After calculating the amount of fertilizer, a grower will usually weigh out
the fertilizer and mix the stock solution. However, weighing fertilizers may
be unnecessary in some cases. Since many commercially formulated, water-
soluble fertilizers are packaged in 25-lb. bags, it is easy to determine how
many gallons of stock solution to mix from a single bag of fertilizer:

1. Convert 25 1bs. to the equivalent number of dry ounces:
25 1bs. per bag x 16 oz. per Ib. = 400 oz. per bag
2. Using the information in Example 1, we then divide 400 by 23’ to deter-
mine the number of gallons of stock we can prepare from one bag of fertilizer:
* 400 oz. per bag + 23% oz. per gal. = 17.02 or roughly 17 gals. per bag

Thus, one 25-1b. bag of 17-5-24 fertilizer will make 17 gals. of stock for a
150-ppm nitrogen solution when using a 1:200 injector. All that is needed is a
stock tank with the appropriate capacity and 1-gal. markings.

For the example given above, it is important to remember the final vol-
ume of stock solution should be 17 gals., and this means we add the fertil-
izer first and then sufficient water (warm or hot water works best) to
obtain 17 gals. Adding the bag of fertilizer to 17 gals. of water will give us
more than 17 gals. of stock solution due to displacement by the fertilizer.
The net result is that you'll end up with a more diluted stock solution than
desired if the fertilizer is added to 17 gals. of water.

Example 3. You have an injector with a 1:100 ratio and a fertilizer with an
analysis of 15-16-17. You want to apply 300-ppm nitrogen to a crop as a 1-
time application. How many pounds of fertilizer would you have to weigh
out to make 10 gals. of stock?

1. List all the variables:
e Desired concentration = 300 ppm
e |njector ratio = 1:100; dilution factor = 100
e Fertilizer analysis = 15-16-17 (15-percent nitrogen)
e Pounds of fertilizer to make 1 gal. of stock solution = X (unknown)
e Units: pounds per gallon. Use 1,200 as the conversion constant.
¢ 10 gals. of concentrate are needed.
2. Perform calculation for 1 gal. of concentrate:
X = 300-ppm nitrogen x 100 = 30,000 = 1.67 Ibs. per gal.
15-percent nitrogen x 1,200 18,000
3. Solve the problem for 10 gals. of concentrate:
®1.67 Ibs. per gal. x 10 gals. = 16.7 Ibs.
4. Answer:
*Add 16.7 Ibs. of 15-16-17 to a stock solution bucket and fill to the
10-gal. mark.

In Example 3, I used two steps to calculate the number of pounds of fertil-
izer needed for 10 gals. of stock. With a slight modification to the original
formula, we can calculate the amount of fertilizer needed for multiple gal-
lons (or liters) of stock in only one step:

Amount of fertilizer to make the desired volume of stock solution =
Desired concentration in parts per million x Dilution factor
x Total gallons or liters
Percent of element in fertilizer x Conversion constant B
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Bugs beware. A new generation insecticide is bagging the most ferocious pests. It's Safari™ A supersystemic,

. ™
broad spectrum solution with quick uptake and knockdown, spray or drench. So you get a new level of command Sa l a I 1

over whiteflies, aphids, scale, fungus gnats, leafminers and mealybugs. And since Safari's residual control is 1N S E-. G LV IMGCIRINDNE

unsurpassed, you apply less, and less often. To see the science behind Safari, visit valent.com/safari today. Where the wild things aren'.
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Water. Food.

Lighting Chemical Application Monorail Trolley

...one BOOM that
DELIVERS it all.

With an ITS boom, watering is just the beginning. Savvy owners like yourself
have increased the value of their ITS systems by using them for spraying, lighting,
transport and more.

Monorail Trolley Carts: When space is tight, you’ll save time and money by
hanging a cart to the ITS overhead rails. The lightweight trolley is easy to
assemble and connect, but tough enough to move a dozen flats between bays
or connected greenhouses with little vibration.

Chemical Spraying: Whether you're looking for broad coverage or small,
specialized applications, you'll get easy, consistent and dependable results by
attaching a chemical injector to your ITS Boom System.

Targeted Lighting: The ITS boom is ideal for increasing light to photoperiod-
sensitive crops. Lights can be attached to the irrigator to run at night, triggering
or delaying blooms as needed. When bench time to market is critical, ITS has

it under control.
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Example 4. You want to prepare 50 gals. of stock solution using 16-4-12
fertilizer. The injector has a 1:150 ratio, and the desired concentration in the
diluted solution is 125-ppm nitrogen. How many pounds of fertilizer would
you have to weigh out to make 10 gals. of stock?

1. List all the variables:

e Desired concentration = 125 ppm
e |njector ratio = 1:150; dilution factor = 150
e Fertilizer analysis = 16-4-12 (16-percent nitrogen)
e Units: pounds per gallon. Use 1,200 as the conversion constant.
50 gals. of stock are needed.
e Pounds of fertilizer to make 50 gals. of stock = X (unknown)
2. Perform calculation:
X = 125-ppm nitrogen x 150 x 50 gals. = 937,500 = 48.8 Ibs. of fertilizer

16-percent nitrogen x 1,200 19,200
3. Answer:
e Add 48.8 Ibs. of 16-4-12 to a stock solution tank and fill to the
50-gal. mark.

The Injector Ratio

Like other mechanical devices, fertilizer injectors experience wear over time,
so the injector ratio is subject to change. Therefore, it is important to check the
injector periodically to determine the current ratio. Knowing the actual injector
ratio is necessary to ensure the desired concentration of diluted fertilizer is
being delivered to the plants. Injector ratios should be checked once or twice a
year. The next example shows how to determine the injector ratio:

Example 5. You have a fertilizer injector but do not know the injector ratio.
To determine the ratio, you put the injector dip tube in a “stock” container with
exactly 1 gt. (one-fourth gal.) of water. You then turn on the faucet and the
“diluted” solution coming out of the hose is collected in a large-volume tank
with 1-gal. markings. You turn off the faucet just when the one-fourth gal. of
water is emptied from the stock container, and approximately 28 gals. of dilut-
ed solution have been collected in the tank. What is the fertilizer injector ratio?

1. List all the variables:
e One-fourth gal. of “stock”
solution yielded 28 gals. of “diluted” solution.
e |njector ratio is unknown.
2. Set up a proportion, cross-multiply and solve for X:
e 25-gal. stock = 1-gal. stock

In an industry as specialized as greenhouse manufacturing experience is everything.
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A
FREESTANDING COLDFRAME
TOLL FREE 1-888-786-4769

DeCloet can design the best greenhouse to suit your
individual needs. We also provides installation,
benches, heating, ventilation and complete after
sales services. Buy with confidence; choose DeCloet.

DECLOET

GREENHOUSE MANUFACTURING LTD.

28-gals. dilute X-gals. dilute
. 256X =28
X =112
- 3. Answer:

*The injector ratio is 1:112.
Summary
With the aid of a calculator, you

can easily determine the injector
ratio or the correct amount of fertil-
izer for making stock solutions.
Remember, always recheck your
calculations to ensure they are cor-
rect: errors can be very costly!
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