Failing to understand the importance

of pH now may be detrimental

to your corn yields for years to come BY BARRELL SKITH

rying to maximize corn profits
without understanding acidity is
like building a skyscraper with-
2 out pouring a foundation first—
the entire structure will probably come
crashing down. Managing pH levels
becomes even more important if
you're growing confinucus corm.

“I've looked af many yield compar-
isons trying to figure out why. one
farmer raises 220-bu. corn and another,
with similar soils, gets only 180 bu.”
says Farm Journal Field Agronomist
Ken Ferrie. “There could be many rea-
sons, but pH is right up there. Migh-
yielding growers hold soil pH
constant, and don’t et it swing up and
down. Yield losses because of acid soil
pccur gradually. But, when you add
lime, it takes two to three years (o
bring yields back up.”

Wicrobial management. 1f you have
the proper pH, you don’t fight residue
because microbes decompaose it. Yields
show smaller peaks and valleys be-
cause yields in acid soils fal] apart in
dry yoars. Managing pH is a major part
of weatherproofing soil

“Corn plants can actually grow in
soil with a pH of 5.5 to 6.0 without too
much trouble,” Ferrie explams. “JHow-
ever, besides simply growing plants, we

nzed to maintain a healthy population
of soil organisms. They decompaose
residue, and they cycle putrients
through the soil so they become avail-
able to growing plants.”

Microbes are less active in acid seil.
“You can have a high Hlincis Soil Ni-

" trate Test (JSNT) reading, but if you

have acid soil, that nitrogen won't be
available to plants,” Ferrie says. “The
microbes that make nitrogen available
are the same

ones that min-

also, because you have {o take many
factors into account.

Hydrogen overlpad. You know thatf,
over time, soils naturally become acid.
But why? It’s because hydrogen ions
build up, Ferrie explains. The ions
come from various sources, such as ni-
trogen fertilizers and manure, crop
roots and the microorganisms that cy-
cle nutrients and decompose crop
residue and herbicides.

Some hydrogen 1is

eralize phos-
phortus, sulfur
and other nu-

needed to solubilize
nutrients so they can
be processed by

trients  from
the soil so plants
can use them.”

Lack of microbial activity also
means you'll have more herbicide car-
ryover problems on acid soil. To keep
microbes numerous and active, Ferrie
advises farmers to shoot for a pH level
of 6.4 in either continucus corn or a
corn-soybean rotation.

Agronomists speak of “balancing”
the pH of an acid soil because you are
moving toward 7.0, the midpoint of the
0 to 14 pH scale. The ideal pld for most
crops is & bit short of that—a slightly
acid resding of 6.3 or 6.4, Ferric says.
Gelting there is sort of a balancing aci,
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plants. But, too much
of 2 good thing causes problems. “If
yon have tco much hydrogen, it sol-
ubolizes nutnients, especially iron, alu-
minum and manganese, too rapidly so
you get toxicity,” Terrie says. “Iron
plugs the plants’ passageways and re-
siricts uptake of other nufrients.”

At the same time, acid so1l condi-
tions will likely reduce microbial activ-
ity, which will leave fewer nutnents in
plant-available forms, and less residue
will be decomposed. “The soil’s ability
to feed the plant really 1s reduced,”
Ferrie says.

When Ferrie finds residue accumu-
lating for twao or three years in a no-Ull
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field, 1t s most often due to low soil pH.

To make sol less acid. you apply
lime, which rednces the number of hy-
drogen ions. It sounds simple, but—like
so many factors in crop production—
there are numerous opporfuniies io
make mistakes.

How much, how offen? Today’s stvle
of farming argues for more frequent
applications of smaller amounts of
bme. “H you look at pH on a four- or
five-year basis, you are likely to make a
heavy lime application and send your
pH above the optimum zone,” Ferrie
explains. “Eventnally, pH will come
down. It may be in the optimum range
only one year out of four.”

Reduced tillage and no-till also ar-
gue for more frequent, smaller hme
applications. There’s less room for er-
ror than there was when farmers used
a moldboard plow. Plowing diluted the
lime among the 2 million pounds of
soil contained in an acre-slice 6" deep.

“With reduced tillage, if you drop
iour tons of ime on the surface to neu-
tralize 6" of seil, and only work itin 3"
deep, it’s like an eight-toen application
to the top few inches of soil,” Ferrie
explains, “That could cause herbicide

carryover and volatization
of surface-applied urea ni-
trogen fertilizer. You need to
apply lower amounts more
frequently—-probably every
two years.”

To apply the right amount of
lime, you need to understand your
soll test results. “Most soil tests report
a water pH—a measure of soll acidity
as a plant sees it,” Ferrie says. “Often,
farmers and dealers look at that num-
ber and use it to caleulate how many
tons of lime to apply.”

But, a water pH reading can’t tell
vou how much lime to apply because
the amount needed to neutralize acid-
ity varies with different soil types. The
number that tells you
how much lime is re-
quired for a given soil
type is called the
buffer pH.
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“For example, a
heavy Drummer clay
ipam mmight have a
water pH reading of
5.7 and a buffer pll of
6.9,” Ferrie says. “It
needs about three
tons of lime per acre
to nentralize the acid-
ity. A sundy knob in
the same field has_ a
pH of 47, which is
more acid. But, 1t
might have a buffer
pil of 0.8 and need
only 1,500 1b. of lime
per acre.”

Liming the entire
ficld at the same rate
would be a big mistake.
“Light soil can't stand
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high ime applications,”
Ferrie says. “Applving
6 tons of lime 1o a
sandy soil could al-
raost steribize i’

Consult your

Ex
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tension adviser or land grapt nniversi-
ty for information about the buifering
capacity of the soils you farm. The soil
types in your state will probably be
broken down info classes based on
their buifering ability.

To avoid over- or under-hming
knobs and pockets of various soil
types—and reducing yield—vou need
1o know from which soil type each
sample was taken That reguires ovei-
laying your soil lest map on a soils
map. Unfortunately, this often 15 not
taken into account, 50 you probably
will have to do it yourself.

Timing and iliage. Once you've de-
lermined your buffer pH and used it to
calculate how much lime to apply,
tillage enters into the cquation again.

“1f you take a 6" soil sample, but
won’t incorporate your lime, you must
reduce the rate by a half to one-third
and apply the (otal amount over sever-
al years,” Ferrie says. “A three-ton ap-
plication in a no-till field would be like
a 10-ton application on the surface of
the soil.”

Along with tllage, soil type influ-
ences how often you lime a field.
“Light z0ils become acid more quickly,”
Ferile says. “The lighter your soil, the
closer and smaller your lime applica-
tions aeed 1o be”

I you're converting to no-ill, it's ex-
tremely ymnportant to balance the pll
i the top 6" of suil before you quin all-
mg. “In most soils, lime moves down-
vard at a speed of only " per vear,”
Ferrie says. “So,if the top 0" of soll are










