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QUICK FACTS

e The guaranteed analysis of a fertilizer in-
cludes the percentages of nitrogen, phospho-
rus, potassium, and other plant nutrients
present in quantities large enough to conform
to state law.

e Guaranteed analysis must be given for every
fertilizer material sold in New Mexico.

e The cost per pound of nitrogen (N), phospho-
rus (as P,0,), or potassium (as K.0) is calcu-
lated using the total cost and the nutrient per-
centage in the fertilizer. Cost per pound of
nutrient should be the major criteria in deter-
mining which fertilizer source to use.

< |If more than one plant nutrient is contained in
a fertilizer, the cost of one or more nutrients
must be assumed. This cost is subtracted from
the total fertilizer cost, and the residual cost
is used for determining the cost per pound of
the nutrient in question.

* When liquid fertilizers (solutions or suspen-
sions) are priced by the gallon, the cost and
the density of the material as well as the per-
cent of the nutrient in the fertilizer must be
known to complete the cost calculation. If the
liquid fertilizer is priced by the ton, the calcu-
lations are similar to dry fertilizer materials.

« Always use soil testing to determine what
fertilizer(s) are needed for your particular soil
and crop.

The 1978 New Mexico Fertilizer Act requires that
the guaranteed analysis of every fertilizer material
sold in the state be given in a clearly legible and con-
spicuous form. The guaranteed analysis provides the
percentages of nitrogen (N), available phosphorus
(expressed as percentage P,O,), water-soluble potas-
sium (expressed as percentage K.,0), and other nutri-
ents in quantities that conform to state law.

The Fertilizer Act defines acommercial fertilizer
as any substance that contains one or more recognized
plant nutrients, is used for its plant nutrient content,
and is designed for use or claimed to have value in
promoting plant growth (except unmanipulated ani-
mal and vegetable manures, marl limes, limestone,
wood ashes, gypsum, and other exempt products). A
fertilizer material means acommercial fertilizer that
either: 1) containsimportant quantities of no more
than one of the primary plant nutrients—nitrogen,
phosphoric acid, and potash; or 2) has approximately
85% of either nitrogen, phosphoric acid, or potash in
the form of a single compound; or 3) is derived from a
natural source and processed in such away asto pu-
rify and concentrate the plant nutrient.

Although the guaranteed analysis expresses phos-
phorus and potassium on the oxide basis (P,O, and
K, 0) these plant nutrients occur in the fertilizer as
mixtures of different chemicals. For example, the
chemical formulafor diammonium phosphate (DAP)
is(NH,),HPO,. DAP has a guaranteed analysis of 18-
46-0 expressed as 18% N, 46% P,O,, and 0% K ,O—
but it actually contains no P,O,. The use of the oxide
expression for plant nutrient content is a carry-over
from early practices when chemistsignited fertilizer
samples and weighed the oxides. Soil test recommen-
dations for P and K additions to soil have been cor-
rected for this oxide expression.

To calculate the cost per pound of elemental P or
K, the guarantee must be changed from P,O, to P and
K,Oto K. (No conversion is necessary for N because
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it isaready expressed on an elemental basis.) These
conversions are provided in table 1. Use table 2 to
convert between English and metric units.

Table 1. Conversion factorsfor P and P,O. and
K and K,O.

Convert column 2
tocolumn 1,

Convert column 1
to column 2,

multiply by: Column1l Column 2 multiply by:
2.29 P P,0, 0.437
121 K K,0 0.836

Table 2. English-metric conversions.

Convert column 1 Convert column 2

to column 2, to column 1,

multiply by: Column 1 Column 2 multiply by:
0.454 pound (Ib)  kilogram (kg) 2.205
0.907 ton metric ton (Mg) 1.102
3.78 gallon (gal) liter (L) 0.265

FERTILIZER CONTAINING
A SINGLE NUTRIENT

Calculating the cost per pound of anutrient in a
fertilizer containing asingle element is relatively
simple. Some examples are provided below.* Similar
procedures can be used for any fertilizer containing
one plant nutrient.

Example A. Urea, CO(NH,),, has a guaranteed
analysis of 46-0-0 and has cost an average of $229
per ton (2,000 Ib) since 1997. What is the cost per
pound of N?

First, calculate the pounds of N in the fertilizer:
2000 Ib fertilizer x 0.46 = 920 Ib of N

Next, calculate the cost per pound of N
$229 + 920 Ib N = $0.25/Ib N.

Example B. Superphosphate (0-46-0) has cost an
average of $261 per ton in the Mountain Region,
which includes New Mexico. What is the cost per
pound of P,0O,?

First, calculate the pounds of P,O, in the fertilizer:
2,000 Ib fertilizer x 0.46 =920 Ib P,O,.

Next, calculate the cost per pound of P,O,:
$261+9201b = $0.28/Ib P,O,.

Example C. What is the cost per pound of P in the su-
perphosphate from example B? Notice in example B
that there was 920 Ib of P,O, in one ton of superphos-
phate. Converting PO, to P allows for the cost per
pound of Pto be found.

First, convert pounds of P,O, to units of P (refer to
table 1 for conversion factor):
9201b P,O, x 0.437 =402 b P.

Next, calculate the cost per pound of P:
$261 + 402 I1b P = $0.65/Ib P.

MIXED FERTILIZERS

Mixed fertilizers contain more than one nutrient.
An exampleis granulated diammonium phosphate
(18-46-0). Although mixed fertilizers supply more
than one nutrient, fertilizers should be mixed to meet
the specific needs of the crop in question based on
sound soil sampling and analysis. Always test your
soil using good techniques prior to fertilization (see
NMSU Extension Guide A-114, Test Your Soil).

Example D. Diammonium phosphate (18-46-0) has
cost an average of $269 per ton in the Mountain Re-
gion. Calculate the cost of the P,O, in thisfertilizer.

For this determination, the cost per pound of N
from example A ($0.25/Ib) can be used; then the cost
of the P,O, (the onethat is of greatest interest) can be
calculated.

What isthe cost of the P,O, in 18-46-0 using the
value of N from urea (see example A)?

Firgt, calculate the pounds of N and PO, in aton of
fertilizer:

2,000 Ib fertilizer x 0.18 = 360 Ib N;

2,000 Ib fertilizer x 0.46 =920 Ib P,O,.

Next, calculate the portion of the total fertilizer
cost that can be attributed to N:
$0.25/Ib N x 360 Ib N = $90.

*The cost provided for all of the following examples are used for illustrative purposes and do not necessarily reflect what the cost per pound of the

fertilizer should be.
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Table 3. Fertilizer pricesasreported by the USDA for the mountain states of Colo., N.M., Wyo. and Mont.t

Fertilizer Analysis Y ear

1997 1998 1999 2000 2001 ave

N-P,0.K,0 Dollars per ton

Ammonium nitrate 33.5-0-0 233 199 178 180 262 210
Ammonium phosphate 10-34-0 263 270 258 254 269 263
Ammonium sulfate 21-0-0 197 196 177 175 202 189
Ammonium phosphate sulfate 16-20-0 216 215 208 196 210 209
Anhydrous ammonia 82-0-0 313 261 218 234 421 289
Diammonium phosphate 18-46-0 289 283 273 248 254 269
M onoammonium phosphate 11-52-0 286 278 268 257 255 269
Muriate of potash 0-0-60 162 167 173 169 173 169
Triple superphosphate 0-46-0 274 267 262 248 254 261
Urea 46-0-0 272 199 181 199 296 229
Urea ammonium nitratef 32-0-0 223 197 172 191 264 209

T Agricultural Prices 2001 Summary. USDA National Agricultural Statistics Service. July 2001.
T Fertilizer cost reported from Southwestern states (Ariz., Calif., Nev. and Utah).

To calculate the total cost of P,O, in the fertil-
izer, subtract the cost of N from the total cost of
the fertilizer:

$269 - $90 = $179.

Finally, calculate the cost per pound of the P,O;.:
$179 + 920 1b = $0.19/1b P,O..

The cost for P,O, can then be compared to other
P,O, sources. Notice that the cost of P,O, in 18-46-0
was substantially less than the cost of P,O, in 0-46-0

(see example B).

Example E. Calculate the cost of elementa P from
18-46-0 based on example D.

First, convert pounds of P,O, to pounds of P
(from example D, refer to table 1 for conver-
sion factor):

9201b P,O, x 0.437 =402 1b P.

Then calculate the cost per pound of P:
$179 + 402 1b P = $0.45/1b P.

Example F. Calculations based on a“plant food ap-
proach” lump N and P together for making value cal-
culations that spread the cost of both elements over
each other. Care must be taken when approaching fer-
tilizer value thisway. Each element must be expressed
on an elemental basis before its value can be calcu-
lated. What is the cost of tota plant food in 18-46-0?

First, because 18-46-0 supplies two nutrients, both
must be expressed on an elemental basis so their
“plant food” totals can be summed. In one ton of
18-46-0, there are 360 Ib of elemental N

(2,000 x 0.18) and 402 Ib of elemental P (2,000 x
0.46) for atotal of 762 Ib of “plant food.” The cost
of 18-46-0 has cost an average of $269 per ton
(table 3). The value of 18-46-0 is then $0.35/l1b
(from $269 + 762 Ib) of “plant food” (both N and P).

SOLUTION OR SUSPENSION FERTILIZERS

When determining the cost per pound of nutrients
in liquid-based fertilizers that are priced by the gallon,
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the density of the material must be known. When the
liquid fertilizer is priced on aweight basis (cost/
pound or cost/ton), the calculations are similar to
those used to determine the nutrient cost of dry fertil-
izer materials. Most liquids are priced on a cost per
pound basis.

Example G. A hypothetical zinc (Zn) chelate costs $6/
gal. It hasadensity of 11.2 Ib/gal and contains 6%
Zn. What is the cost per pound of Zn?

First, find pounds of Zn per gallon of solution:
11.2 Ib/gal x 0.06 = 0.67 |b Zn/gal.

Next, calculate the cost of Zn:
$6/gal +~ 0.67 Ib/gal = $8.96/Ib Zn.

Example H. Urea ammonium nitrate (UAN) solution
(32-0-0) has cost an average $209 per ton in the
Southwestern states (table 3). What is the cost per
pound of N?

The steps to solving this problem are exactly like
those given in example A. Firgt, calculate the
pounds of N in the fertilizer:

2,000 Ib fertilizer x 0.32 =640 |b N.

Next, calculate the cost per pound of N:
$209 + 640 Ib N = $0.33/Ib N.

SUMMARY

Every fertilizer material sold in New Mexico must
contain aguaranteed analysis that consists of at least
three numbers that indicate the percent N, percent
P,O,, and percent K,O. Any other nutrients that are
guaranteed also must be listed on the label. The cost
per pound of N, P,O,, and K,O in afertilizer with
only N, P, or K can be calculated using the cost per
ton of fertilizer and the percent N, P,O,, or K,O in the
material. To calculate the cost per pound of elemental
P or K, afactor must be used to convert percentage
P,O, to percentage P, and percentage K,O to percent-
ageK (table ).

For mixed fertilizers (those with more than one
plant nutrient), the cost per pound of one or more nu-
trients that could replace the nutrient found in the mix
must be used. The contribution of these nutrients to

the cost of the mix is subtracted from the total mixed
fertilizer cost. The residual cost isthen used to deter-
mine the cost per pound of the nutrient in question.
For liquid-based fertilizers (solutions or suspen-
sions) that are priced by the gallon, cost calculations
reguire the price per gallon of material, the density of
the liquid, and the percent of the nutrient present.
The cost per pound of nutrient should be the major
criteriain determining which fertilizer material to use.
Most N-P,0,-K,O-bearing fertilizers perform equally
well when applied properly. Other factors, such as
ease of handling, safety considerations, and ease of
integration into a grower’s production program, also
influence which fertilizer material is the best to use.
Always test your soil prior to fertilization.
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