Bill Lohry

Fertility Management A
Must For High-Profit Yields

All-encompassing strategy must be developed and
implemented to overcome obstacles that can drain
profits from high-yielding reduced-till crops.

he practice of banding, stripping, or ~ Residue decayNutrients are also
stratified because of decay of crop
residues. Phosphorus, potassium, sulfur,

and zinc thus tend to accumulate on the

knifing fluid fertilizers has proved

the superior method of application
in almost all cases—especially in
reduced-till operations—when compared surface.
with conventional broadcast methods. Reduced tillageDifferent tillage
methods have contributed to stratification
of nutrients when they are surface
applied. Typical is an lowa State

University study. Note how phosphorus

Research conducted over the years on
banding, stripping, knifing of fluid
fertilizers to produce high yields could
fill more than one good-sized pickup.

Trials on wheat, barley, corn, sorghum,
the upper root zone and more deficient in

the lower root zone in no-till, when

soybeans, pastures—to name just a few

crops—have been conducted to compare
compared to the other tillage methods

(Table 1). Another good example of
stratification is shown in Table 2. This

that, owing to editorial space restrictions, _ o
western lowa soil had been minimum

depths, band widths, and formulations.
The trials are so numerous and varied

only the more important implications of

tilled f imately 14 .
banding fluid fertilizers can be ried for approxima .e y 24 years
Phosphorus, potassium, and sulfur had

accumulated in the upper three inches.

summarized. Reviewed will be the
components of an all-encompassing

Because of stratification near the surface,

strate ou can employ to overcome i .
Yy ploy these nutrients were not available to the

obstacles that often slice into profits of .
P crop in July and August when needed

high-yield reduced-till farm operations. most.
ANSWER: Stratification can be
remedied by root zone banding fluid
fertilizers, injecting them into the 3- to
12-inch soil profile where roots can
uniformly throughout the profile of many projiferate. This can be accomplished
soils. Principal causes are several:

Stratification

PROBLEM: In the Corn Belt,
nutrients often are not distributed

during tilling, using chisel plows or field
Broadcasting The most common cultivators, or can be applied with knife
machines and dual application units
where ammonia and mixed liquids are
applied simultaneously. This is a simple

concept, yet a logical approach to

reason for soil stratification is the
practice of applying fertilizer on the
surface, followed by shallow
incorporation.
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correcting stratified soils.

Soil sampling

PROBLEM: Meaningful soil
sampling is difficult in stratified soils,
especially on eroded or heavily cropped
fields, or on soils that have been
minimum tilled. The standard 0 to 6-inch
probe just doesn'’t give the true picture of
root zone fertility level.
For example, a potassium, sulfur, or zinc
problem would not have been discovered
on the test analysis in
Table 2 if the soil had been sampled with
a standard probe. Soil sampling
techniqgue must be modified to get a true
picture.

ANSWER: Meaningful sampling can
be accomplished by using what we call
the ABC system. Here the soil is divided

and potassium are more concentrated in

into three zones. A soil analysis is made
on each zone separately and listed as
shown in Table 2. Complete analyses are
usually made on zones A and B while
only a nitrate analysis is made on zone C.

Interpretation

PROBLEM: Today’s interpretations
of soil tests are inadequate for high profit
yields. As just noted, soils that are
sampled with a standard 0 to
6-inch probe often provide misleading
information and distort the soil test
analysis. Stratification of phosphorus in
the Sharpsburg soil (Figure 1) is quite
serious, and an ordinary soil probe would
not give true indications of the fertility
level in the B or C root zones. The
vertical dotted lines show the sufficiency
level for a particular yield goal. Note
how the 3- to 12-inch zone is below this
sufficiency level in both phosphorus and
potassium.

Debates have taken place between



agronomists hout hav to intepret soil
tests. Somegronomists beliee in
replacement of atrients withdewn by
crops. Othes belisre in maintaining a
sufficiengy level, or the level of rutrients
required to abieve a cetain yield gal.
My opinion is th&a both these
philosophies he pioblems.

ReplacementWhile replacement of
nutrients has méras a basis of
maintaining éttility levels, it is more
important to lwild soil fertility to a level
tha will suppot higher popultons,thus
increasing yield and pfits for the
famer.

Recommending autrient replacement
program can be a dolgsedged svord.
First,a rutrient thd is alead/ adequge
in the soil pofile may be ecommended
Secondsimple eplacement wn't build
fettility. At best,it will maintain it.
Compounding this fuher ae inheent
nutrient losses in the soil @,
denitification), which the gower seldom
realizes.

The stetegy of nutrient replacment or
maintaining éttility is a regressve
approac to high-yield cop pioduction.
The success of 3. agriculture has been
a continual increasing of yields and
reducing costs perhel via a contimal
buildup of soil productity.

Suficiengy. The stetegy of suficiengy
should also bepproaced with caution.
Sufficiengy of ead nutrient needs to be
defined for ead set of conditions
including: hybrid, proposed poput&n,
grower mangement &ility, climate, and
yield goal. Wha are the suiciency
levels for NPK to mise 250 bshels of
com per ace?Answers can bexremely
comple.

The biggest poblem with suficiency,
however, is in defning the levels of
nutrients br a stetified soil. Shouldrt’

the suficiengy level be high enough in
the 3- to 12-inh zone to suppdrthe
more etensive root mass of the higher
populaion required to poduce a high,
profitable yield? It is ny opinion tha
nutrients should beta high leel
throughout the soil mfile to suppotrand
encouege this dep root gowth.

Ther is considable evidence fom

reseach tha concentation of rutrients

in the soil solution should be higher as
plant populéions inceaseTheoy is: as
plant populéions inceaseroot mass
becomes me and moe resticted
Demand 6r nutrients ty ead plant
rapidly depletes the soil solutiodn
adequée reseve nmust be gailable to
replenish the xtra rutrients withdewn

Table 1. Example of stratified nutrients in soils with different tillage
methods, Nicollet soil, lowa State University.

Phosphorus (ppm) ]
Depth Moldboard Chisel No-till
Zone A (0-3") 29 55 62
Zone B (3-12") 25 30 17
Potassium (ppm)
Zone A 130 235 240
Zone B 120 125 120

clay loam soil.

Table 2. Example of stratification on a western lowa dryland,

Organic Ppm
Depth Matter NO,-N P K S Zn
A (0-3") 2.8% 23 84 231 8.0 4.6
B (3-12") 1.7% 7 15 135 0.1 2.0
C (12-24") 2.2% 6 9 146 0.1 2.0

SHARPSBURG SOIL

0_3"'

312"

12-24"

Figure 1. Stratification of phosphorus and potassium in a Sharpsburg soil,

University of Nebraska.
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by the oot massThe concenttion in
the soil nust be maintainedta high
level.

As phosphaus is withdewn from the
soil solution,there nmust be an ample
reseve to eplace thaphosphous thd is
absorbed i the 0ots.As populdions
increasethe old“sufficiengy” levels of
phosphous ma be“insufficient” or too
low. Therefore, so-called sufciengy
levels of phosphars should be ineased
far bggond wha some gronomists
suggest if plant populégons ae being
increased to keels needed to pduce
high yields.

It is interesting to note thtacom will
absorb no mae rutrients per bshel fom
a 250-li/A crop than fom a laver-
yielding ciop.Yet, to reat 250 /A, the
concentation of rutrients mg have to be
higher than sticiencgy levels sugested

ANSWER: The solution to
simplifying soil test intgoretaion is
to soil sample using th&BC system
descibed ealier. Recommend#&ns
based on placing didient fettilizer
wher the geaest uptak occus can
then be maddgnoiing the gttility levels
in the B and C anes and making
recommend@ons from shallev soll
samples is lik flying a plane in adg
without using instiments.

Rainfall

PROBLEM: Limited rain and sno
is a major obstde to high yields in the
westen Comn Belt. One obious emeq
is irrigation hut irrigation water is
expensve. Under dyland conditions,
moistue conseration can mean the
difference betwen a god cop and cop
failure.

ANSWER: There ae maly ways to
improve water-use eficiency, including

weed contol, insect contol, narow
rows, contour firming, consevation
tillage, and so the listges on. But one
of the most dective ways to incease
water-use eficiency is again thiough oot
zone banding or deeplacement of
fettilizer. Mary times deper oot
systems will cary the plant though
peliods of stess thaoccur & critical
momentsthus inceasing yields
substantial].

Use the ballpoint pen measuon the
grower sometimeAsk whether he wuld
like to gow a ciop in six intes (the
length of the pen) or in 12 ihes of sail
in a dy year You'll get no agument
from most gowers. They'll say, “Give
me the deg-rooted cop when the
weaher is dy.”

Absorption zone ciitical

PROBLEM: Assuming ve hare the
right dimate, hybrid, pest contol,
populaion level, high rutrient levels,we
still need a degg soil pofile to allov
plant oots to poliferate. If populdions
are to incease w need to in@ase the
soil volume &ailable to the oot system.
If corn is planted in 30-ift rows &
18,000 plants/A ancettility is six inches
dee, roots hae an &soption zone of
only nine a@llons. Incease poputéon to
28,000 plants/Athe Dne shinks to six
gallons! The oots becomeeasticted,
compactedcrowded and nutrients ae
less &ailable.

ANSWER: Build a bigger bo! The
problem of resticted oot volume can
be soled ty increasing the dath of
fertility. Suppose & develop a soil with
fertility and tilth 12 inches dep. Nov
the dsoiption 2one xailable to eab
plant is 12 gllons! Under these
conditions,28,000 plants/A will ppduce
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a healtly plant with \ery little size
reduction. Super high yieldseapossite.
Production of 250-b/A com can be
accomplished with 35,000 eaA
weighing a half pound ehc

Tilth

PROBLEM: A common mista& is to
undeestimae the impotance of tilth,
viewing instead the imptance of
fertilization for high yield leels as
primary. Fettility is easy to carect. Tilth,
on the other handakes sgeral yeass of
skillful management to impove. Fettility
is a small ppblem compaed to tilth.
Tilth is tha magical combingion of soil
propeties tha distinguishes a soilybits
physical and bemical baracterstics.
Tilth makes a soil anmby, increases
water-holding caacity, and impoves
aemtion necessarfor fettilizer uptale.
Organic mater—a fiagile group of
organic compounds made up of carbon,
nitrogen, phosphous, and other essential
nutrients—is the ky to producing tilth.
It's easy to desty and dificult to
maintain or poduce

ANSWER: Tilth in moden faming
can be agieved by a combing&on of
residue mangement,dee tillage, and
finally, deeo fertilizer placement.
Residues can be inqmrated into the
soil with suficient rutrients to povide a
favorable ervironment ér the poduction
of organic mdter. Dee tillage can
incomorate some of thisasidue into the
deeer pofile. The pgoff is profitable
high yieldsfor the gower who adieves
high soil ppductvity!

Lohry is chairman of Nuta-Flo
Compaly in Sioux CitylA. [



