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FERTILIZER USE VS, CROP PROFITE

Gary W. Colliver

Growina craps in faeming 1s a compley business that reaguires
large investments in land and equipment, as well as
considerablie borrowing oFf money For aperating cacpital. With
these coaats and low commodity prices most farmers are kKeenly
aware of continuing ditficulty in maintaining profitaciiity
irn thelr cropplng cperations,

Hdsually farmerse do not have much conteal over their fixed
costes 1m Crop production. Variable costs, however, Zan
sometimes be adjusted. nfortunately some of these
adjustments can reduce profits i+ the farmer has not based
his cost reductions on wise judgement, backed with technical
expertise. I+ one or more variable cost items canm be reduced
without causing yield reductions then the practice cCan be

profitable. However, Zoast cuttlng which Teads to lower
yields, even slight reductions, will nearly always lead to
inower profits. The Qaoal must be €0 either malntalin yields
with lower input costs, op 1ncrease both costs and yields in
a relaticonship that improaves protits.

A major variable Cost in crop production is fertilizer. Une
of the key factors in profitable crop prodaction is proper
tertilizer usase based upon a well—designed soil testing

program with a reputable 801l testing laboratory winich
follows fertilizer recommendation guldelines prescribed Ly
the Land Grant Universitiy. The fertilizer recommendations
made by the university So0ils, Crop Sclence, and ﬁqrnnmmy
departments are based on many years of agronomic research.
These recommendations based on soll tests are de51gned to
help farmers raise aptimum crop yields while maximizing
profits.

There are undoubtedly scome grawers using toos much fertilizer
wha could improve thelr profits with soundly—-based cutbacks.
There are others who may Jjeopardize their net profits by
reduycing fertilizer rates indiscriminately in am effort to
jower thneir crop producticon costs when facing low commodity
prices. This approacin stioauld bhe used unlx when based ugpan
snil testimg and sound Fertilizer recommendations.

#Chief Agqronomist, Farmland Industries, Inc., Eansas Zity,
M. Fresented 10-320-54 at North Central Extension/Industry
Soil Fertility Workshop, St. Lauwls, Mo,

<
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The purpase of this paper is to describe an approach +or
relating fertilizer usage to expected yield increases due to
the uwse of that fertilizer, so that am ezonomic evaluation of
tfertilizer expenditures can be made. It is based on the
proper use of research response data, soil tests, soil test
calibration work and interpretation of those studies into
fertilizer recommendations, The data I will use to
illustrate are from the University of I1linois for nitrogen
and phosphorus.

YIELD INCREASES DUE TU FERTILIZER
In YTable i. long term nitrogen response data for corn are
shown. You can see that as nitrogen rate increases, the lang
term average yield went from 7% to a maximum of 13f bushels
per acre, The yield increases due to nitrodgen range from 21
to 7& bushels per acre. These data will be USLd later ta
help 211lustrate tertilizer economics. In Table 2. are shown
the expected average corn yield increases due to phosphorus
fertilizer as related to soil test, % sufficiency data, andgd
yield goal. The yield increases 1n Table 2 are salculated by
multipiying the reciprocal of 74 sufficiency (which is %
deficiency) times yield agoal. The equation is shown in the
footnotes of Table 2.

The yield increase 1is the estimated proportion of total yield
that =-an be attritbuted to the use of recommended phosphorus
fertilizer. As yonuy can see, as soil P test increases, %
sufficiency 1ncoreases. This is the percent of maximum yield
under given conditians, that would be achieved at a given
sail test level if no P fertilizer was applied, You zan thus
see that as soil F test (and 4 sufficiency) increases, the
@mxpected yield attributable to fertilizer decreases.
Responses can be quite large at low solil tests, decliiming to
sliaght to pone at high or very hiagh tests. (Notes Blanks in
Table 2 1imply the hiagher yields may be urnattainable at the
lower soll tests.)

Iin other words, the use of the soil test is a very important
key tia determine the likelihlhood :F arnd the size of, yield

response due to the use of added fertilizer. The fiagures
will vary by crop and soil test 1 =vels, but in gqeneral, F
ertilization (likewise +or K) onsista antly provides a

profitable return at low to medlum sail tests. When soil
tests are high, a farmer has some potential Flexibility. He
zan reduce (o even e¢liminate if very high) F fertilizer use
for a short time_without risking sericus yield reductions.
However, such a decision 18 pot without cost and perhaps
lTimited risk, since snil test JTevels will decline 1f
nutrients removed by the crop are not replaced. We can”t
quarantee there wan’t be some yield Tass, tut the odds
certainly seem to be 1n faver of cutback in a short term
situation, Soil testing shouwld be done every year 1n such a
proqram.
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ST OF FERTILIZER RELATIVE TO EXFECTED YIELD

ook At the economics of phosphorus,

Let s take a closer

Table 2 shows the approximate P fertilizer recommendaticons
(L, of Iilinois basis) +tor corn according to soll tests and
yield goals. (Noted ot TYables 2 and 4 closely relate to
Table 2.) These recommerndations consist of combined

"build—up 4+ maintenance” fertilizer at P tests below 45 TL/A,
and ‘maintenance’ only for P tests of 45 to 44 1b/A.

Table 4 shows the cost of the recommendations in Table =,
based on a F fertilizer cCost of 12c/1b of F20O3, Cne can see
that, if¥ corm sold for $2.50 per bushel (assumed goverment
proaram participation, but here you 11 actually have to put
in your own price since it varies widely) and the soil P test
is 20, at 1%0 bu/A yield, the fertilizer cost of $17.44 would
require 7 bushels to pay for it (Tables 2 and 4.). In Table
2 it is se¢en that the expected average yield increase due to
this fertilizer treatment at this soil test would be 14 bu/A.
Therefore this would be A very profitable investment.

On the other hand, let s look at a soil P test of 35 1E/A,
150 bu/A yield, where the fertilizer recommendation is &4
Tbh/A FPROS (Table 3) at a cost of $11.52 (Tablie 4), From
Table 2, the expected yield increase is 2 bu/A., Ffor a value
of $7.50, Doviowsly, the expected yield return does not pay
for the fertilizer application,.

MAINTENANCE FERTILIZATIION

The above example challenoges the economics of maintenance
tertilization. Mainternance is detined here as the amount of
nutrient removed in the harvested portion oFf the crop. Some
will argue that maintenance is justifiable at higher soi)
tests while others contend 1t 1s not. The answer may iie in
an assessment of individual situations. Sich o a program may
be an investment in the ongoing and future productivity of
the soil, which may be adeguate reason for landocwners, It
may be gquite different for renters.

I+ the maintenance approach is not followed for a number of
years, soil test levels will decline ( at differing and
arquable rates), and the flexibility to> skip or reduce
nutrient use in a tiaght money vear will be last, and
nutrients will need to be added in later VYears at potentialtly
filaher cCost. It is al=so impossible to predict at precisely
what ooint inm a2 cropping seguence without fertilizer that voo
will teagin to lose yield, and thus have to resume
fertilization, without suffering some financial loss.

It is recoanized that some soil nutrients are inherently
quite high in certain regicons, amnd that maintenance .
fertilization is regarded as inappropriate. An example 18
the high K scils in the Plains states.
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FERTILIZER FROFITABILITY

It's tempting to show profitability comparing a "no
fertilizer" crop yield o one with optimum fertilization.
The Ffigures are always very impressive, Instead, Jet’s laook
at a case that may be closer to reality.

what if the farmer decided just to cut back his N rate to
reduce expenses? If he reduyced his N pate from 150 to 120
10/A, he would reduyce the fertilizer bill by $2.00 per acre.
Would that be a wise choice? To answer that, laok at Tabte
1, and +#ind that the long—term average Jata shows that
reduzing N rate from 150 to 120 1b/A would reduce corn yield
by 2 bushels per acre (from 150 to 142). Now let‘s see what
happens to total crop production costs and cost per bushel
with this reduction in both N rate and yield,

The tota) crop production cost picture is illustrated in
Table 5. The right—hand coloumn shows Ccrop cCosts, assuming a
tfull fertilizer rate of 150-44—-42 and achievement of the 150
bu/A yield goal. The column on the left assumes a reduced
fertilizer rate of i20-44-42 and a yield of 142 bu/A. The
variable costs are adjusted agcordingly for less nitrogen and
slightly reduced cost of harvesting, etao. The end result of
cutting back on Nitrogen fraoam an appropriate rate 1s to
incorease the production cost on A per bushel bhasis, and to
Jecrease the profit per acre. The saving on nitrogen would
not be A wise cholce for the grower to make.

SLMMARY

Significant crop responses from fertilizer use are well
dacumented by research and responses can be assessed in terms
of profit to farmers. The author recognizes there are
limitations ton the use of research data in this matter.
However, sifnce fertiiizer recommendations are made on the
basis of these data, it doesn’t seem entirely inappropriate
to use soil tests and %4 sufficiencies to estimate expected
average crop responses to use of proper rates of fertilizer.
We dn make fertilizer recommendations based on the research
dJata anmd sall tests, and it seems only fair to try to give a
farmer some estimate of what he should expect to get from his
fertilizer investment. - )
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Table 1. Expected Corn Yield Increase Due to idse of
Recommended Nitrogen Fertilizer as Related to Yield Response
Data. (Based on University of [1linois Research)

Nitrogen Rate Long—Term Expected Yield
Lb/A Ava. Yield, Bu/A Increase, Bu/A
o) 7% -
30 100 21
L0 117 e
20D 131 a2
120 142 £33
150 150 71
i20 154 75
\ 210 155 A 7t
\ 240 155 74
Table Z. Expected Corn Yield Increases [DOue to llse of

Recommended Fhosphoruys Fertilizer as Related to Soill Test and
Yield Response Data. (Based on Univ.e of [1linois Research)

Expected Average Corn Yield Increase (Bu/A)
Due to Recommended F Fertilizer #
Zeil P
Test yASTNE 2o Yield Soal (Bu/A)
T1o/A fiency 125 150 175 200
is & - - —— -=
20 7 2o _ - _
25 27 & z20 - —=
20 1 11 14 14 -
=S w4 = b 10 iz
40 5 - 3 Y io
a4s & b 3 7 =
55 E2= 2 ] 4 4
&S 0+

-

# Expected Yield lncocrease Due to Ferff]izer =
{1 — (% Sufficiency 7/ 100)1 X LYield Goall
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Table 2. Fhrasphorus Fertilizer Recommended for CTorn
to Soll P Test and Yield Goal. (Liniv. oFf Illinois
Suidelines)

Fhosphoarus Fertilizer Recommended +For

Lb/A F2035

Soil F
Test Yield Soal, Bu/ZA

Lo/A 125 150 175
15 122 122 14%
20 110 120 131
25 o 109 120
30 o2 ] 10%
25 7 Sk @7
40 AS 75 =12
45 54 &4 735
S5 54 L4 75
&S 0 O )

Relative

Zarn

200

154
142
131
120
10

@7

]
J

=

)

Table 4. Zost of Phosphorus Fertilizer Recommended +or Corn

as Related To Zoil Test P and Yield Goal.

Coast of Recommended P25 Fertilizer
for Dorn ($/7A) %
=o1l
Test F Yield Goal, Bu/A
/A 125 150 175

15 21.96 DE. 7 25,74
20 19,80 21,40 wnLSe
25 17,22 19462 21.40
=0 15.24 17.64 19.62

:?5 1._-. /_‘u_l \_l. 4 . 1 7 - 4[_"
40 11.70 1-.4“ 15.4%5
45 w.72 11.5% L1 S0

S5 .72 11.52 113,50
&S —-= —-= ==

200




101

Tapie 5. Analysis of Profitability of Fertilizer for Corn
With A Yield Goal of 120 Bu/A.

Typiczal LCosts

Without With

Proper Froaper
Froduction Costs Per Acre Fertiliza— Fertiliza-
tion tian
Land Preparation $ Z22.00 % 22,00
Seed and Flanting 20,00 20,00
Chemicals and Application 20,00 20,00
Cultivation 7.50 _7.50
Irrigation _ S
Harvesting, hauling =4, 03 36, 00
ODryina, Storage 17.04 15, Q0
Land, tawes, interest 120.00 120,00
Imsurance =, 00 S,00
Dther, Lime, ets : ‘ S, 00 S, 00
Fertilizer 27.30 F0L20
Tatal Costs: $277.72 B 20

Expected Yield iaz 150
Coust Fer Bushel $ 1,95 $ 1,59

Expected Selling Frice Z2.50 2,320
FROFIT Fer Hushel 0.54 : O.A1
FROFIT Fer Acre $ Tt Lz s 91,350
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