














than any place else in this country. There could be
as many differences within the state of lllinois, for
instance, as there are differences between Maryland
and lllinois. Some areas have better logistics for cer-
tain products than other areas; also different crops,
cropping and tillage systems within various areas
which could greatly vary the type of fluid fertilizer
produced and how it is produced.

Some areas have water transportation available
which naturally makes better logistics for certain ma-
terials within those areas. Other areas are blessed
with unit train rates or a combination of unit trains
and water systems. The closer one might be to one
of these advantageous receiving points, the more
dominant certain raw ingredients may be in a fluid
fertilizer mix.

No till and minimum till have changed cultural
practices in some areas and thereby greatly influ-
enced the use of the type of fluid fertilizer to be used
in that particular area.

I would now like to address some particulars
with which I am familiar within the Mid-Atlantic
States and, most particularly, the state of Maryland.

In my company’s trade areas, direct application
of ammonia is not much of a factor except on the
Delmarva Peninsula. Most soils in the Mid-Atlantic,
except the coastal plains, are too rocky and consist
of a heavy clay-type soil which does not lend itself
to the direct application of ammonia.

No tillage systems have become an important
factor in the type of fertilizer used in this area. Since
the early 70’s, no till has grown like wildfire. 65% of
the corn grown in Maryland is no till.

The main land or the Western shore, all of Mary-
land which is west of the Chesapeake Bay, today has
80% corn in no till. i

No till is now starting to grow very fast on the
Delmarva Peninsula and it is estimated in 1984 that
35% of the corn in this area is no till. No till has
become popular because of the savings in trips over
the field. This, of course, saves labor, fuel, and wear
on equipment. Soil and moisture conservation has
also been an important factor causing the growth of
no till.

No till soybeans, wheat, barley, and alfalfa have
also become very popular in the Mid-Atlantic States.
Most of these systems use Paraquat as a “burn-down”
herbicide. Paraquat is a contact herbicide and com-
plete leaf coverage is necessary for it to be effective.
40 gallons per acre is a minimum fluid for good uni-
form coverage. The carrier for Paraquat can have no
clay in the mixture as clay neutralizes Paraquat and
makes it inactive. This has forced us in the heavy no
till areas to continue with the use of clear liquids.

Our program would be a one shot application
with 100-120 gallons of clear liquid per acre. Analysis
such as 14-6-8, 16-6-8, spread at 100-120 gallons per
acre gives 1000 to 1200 pounds of material per acre.
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As you can well imagine, with this high gallonage,
we get tremendous coverage. Good total kills—all
herbicides and insecticides are included in one mix
in a one shot application. This mix would include
Atrazine, Simazine, Dual or Lasso, 2,4-D, Toxaphene
and Paraquat. The practice would be to spray either
up to 10 days before planting or up to 10 days after
planting. This is one trip to spray, one trip to plant,
and one trip to harvest, giving you three trips over
the field per year, total. The farmer makes two and
the fertilizer/pesticide dealer makes one. This is very
popular in our area.

This system has one problem when high amounts
of potash are needed. As most of you know, to apply
large quantities of potash, a suspension-type fluid
fertilizer would be needed.

In recent years, we have done considerable work
using Bladex as a “burn-down’” herbicide in place of
Paraquat. In many cases, Bladex can also well be
utilized as a residual herbicide in the mix and it has
a double advantage in these types of situations. Bladex
can be used in suspensions, as clay does not deac-
tivate Bladex as it does Paraquat.

When manufacturing fluid fertilizer, the main
material we use in this area would be ammonia or
aqua ammonia, UAN solution, sometimes dry urea,
54% phosphoric acid, spent phosphoric acid, 10-34-
0 or 11-37-0, ammonium poly phosphate, DAP, or
MAP, soluble or fine potash, ammonium sulfate, and
more than likely a slew of other products with which
I am not familiar.

In utilizing these various products, let’s talk a
bit about the manufacturing process. With clears,
probably the most simple mix would be a clear fer-
tilizer made with UAN solution, 10-34-0, or 11-37-0,
soluble potash and water added in the proper ratio
and a little mixing. This is a very simple mix to make
with a minimum of necessary knowledge and equip-
ment, resulting in a product that handles well, as
long as the saltout temperatures are not exceeded,
as easily as straight UAN solution or water itself.

Another procedure would be UAN solution, 54%
phos acid, ammonia or aqua ammonia, soluble po-
tash, and water. This mix is a little more sophisticated
to manufacture than the first mentioned procedure,
but can be manufactured when proper equipment is
available and in place and with knowledgeable plant
people.

A simple suspension can also be manufactured
with UAN solution, some type of a phosphate base
material, soluble potash, water and clay. In recent
years, we've started using liquid clay and this type
of clay has proven to be very practical for us.

As mentioned before, the clears handle almost
like water. An analysis such as 5-10-10, 3-6-12, 10-8-
8, have very low saltout temperatures and in the
handling of these products, almost nothing can go
wrong. They handle almost like water.



I would like to say that it is our company’s policy
to be very cautious about putting suspensions out in
the hands of farmers. Whenever suspensions are uti-
lized, we try to handle and apply them ourselves.
We feel that the average farmer would not take the
time and precautions necesssary to handle suspen-
sions properly. It has been our policy to absolutely
stay with clears for planter fertilizer and to utilize
clears for our Paraquat no till which has made us
remain heavily in clears.

We have gotten more into suspensions in the
last few years, particularly with high potash grades
and with the increased use of Bladex as a “burn-
down” material, we are getting more into suspen-
sions and expect even more involvement in the fu-
ture.

I'd like to tell you about some of our manufac-
turing experience with these various products and
hopefully some of our experiences will be beneficial
to you.

Our company started in the liquid fertilizer busi-
ness in 1970 and our first mixer, which we still have,
is a 6 ton mixer, 15 h.p. 4 x 3 pump, and a five h.p.
agitator. We got along beautifully in the early years
with this mixer, pump, and agitator in clears, but I'd
have to say we had disasterous results with suspen-
sions. In looking back, and the experience we’ve had
since then, I think I now understand why. When
trying to make 5 or 6 tons of suspension at one time
with a 15 h.p. pump and a 5 h.p. agitator, not much
happens in that mixer. Now we know that if we had
worked with 2 or 3 ton batches our early experiences
with suspensions would have been much better. 2
or 3 ton batches make many more passes through
the pump in a short time. A few years ago our orig-
inal 4 x 3, 15 h.p. pump was replaced with a 40 h.p.
6 x 4.

In direct relation to this, we are, at this time,
building a new plant in Southern Pennsylvania which
will have, instead of a 4 x 3 pump, a 6 x 4 pump and
instead of having 15 h.p. it will have 75 h.p. This is
the route I feel we need to take to manufacture a
good quality suspension. Also, by pre-gelling our
clay, mixing time is reduced and the fact that this
clay has been wet for at least several hours, in many
cases several days, we are getting much more effi-
ciency out of our clay, 2 points—big, high H.P. pump
& pre-gelled clay.

As a result of work done with our super phos-
phate supplier the past few years, it has been our
experience that we make our best quality suspensions
out of UAN solution, a cold phosohate base material,
soluble potash, water and pre-gelled liquid clay. These
suspension handle beautifully, transport, store, and
flow well. 3 points—high H.P. pump, pre-gelled clay,
cold mixing.

I'd like to speak for a moment about pre-gelled
liquid clay and give you the procedures on how we
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handle it.

Our liquid clay is manufactured in a separate
mixer from fertilizer. This is not an absolute neces-
sity, but it is a great convenience because, if you
were going to manufacture your liquid clay in a reg-
ular fertilizer mixer, you would need to take extreme
precaution to make sure that all lines, pumps and
the vat itself are absolutely free of any contaminating
fertilizer material. Because of the necessity for thor-
ough clean-up, we have chosen the route of having
a separate, inexpensive mixer to manufacture our
liquid clay. Clay is handled in paper bags. We are
looking forward in the future to receiving this clay
in one ton bags which we will handle with a fork
lift. This will make handling clay very easy for us.

Water is brought in at a pre-determined level in
our mixer; next clay is added (25%). There is a small
quantity of TSPP (terra-sodium pyrophosate) added,
15 pounds per ton and the materials are thoroughly
mixed and put in a tank for storage.

Various other mixing or suspending agents are
utilized to make suspensions, but because of the eco-
nomics, none are nearly as popular as attupulite clay.

The need for sulfur seems to increase in our area
every year and sulfur can be added to fluids in many
ways. Ammonia Thio is an easily handled product
and can be readily added to both clears and suspen-
sions. Due to our proximity to Hopewell, VA and
the great amount of ammonia sulfate available from
that facility, this material is also greatly utilized in
the Mid-Atlantic States in both dry mixes and fluid
fertilizers. Ammonia sulfate can readily be added to
suspension fertilizers and small amounts can be added
to clears.

I would like to spend a few moments talking
about various types of equipment used in the man-
ufacturing of fluid fertilizer. The number one item
would have to be pumps. It has been interesting for
me to observe, over the past 15 years that I have
been in the fluid business, the size and horsepower
of pumps gradually increase. 6 x 4 pumps are now
rather commonplace for mixers with 40 to 80 H.P.

As pumps have increased in size and horse-
power, plumbing has, of course, increased. In the
late 60’s and early 70’s, 12" and 2" plumbing was
used and was rather common in the fluid fertilizers,
and in those days 3" was considered a large line.
Today, 3" is a small line and 4" and 6" is being used
in many instances.

It is not uncommon at all to see a load-out ter-
minal for fluids today having a 4 x 6 pump with 40-
50 H.P. and a 6" suction line from the tank to the
pump with a 4” loadout to the transport which will
load a 24 ton trailer in just a few minutes.

Meters have also been increased in size as the
pumps and plumbings were increased.

In the past 15 years, we have seen the manu-
facturing of 10-34-0 move from large central manu-



facturing facilities to more regional 10-34-0 manufac-
turing equipment with the event of the TVA-developed
pipe reactor.

The advent of the flotation type applicator has
revolutionized field application. Pesticide handling
and application has also become an important item
with most fluid fertilizer dealers. The event of ““weed
and feed” has made the incorporation of pesticides
with fluid fertilizers popular in the eastern states just
as it has over the rest of the country.

A critical factor facing retail dealers and manu-
facturers in recent years, and which will more than
likely become more important in the coming years,
is environmental requirements. It is important that
all of us in the industry do everything possible to
avoid having even more restrictions and restraints
put on us in the future. Good stewardship by us in
the industry is very important.

Whatever the manufacturing method which is
used for fluids and no matter which materials are
used, it is always our objective to manufacture a
material that will handle easily, store well, and most
important of ali—be applied in the precise, uniforin
manner so as to maximize efficiency and profits for
our farmer customers. For this reason, fluids have
become popular in the East as they have in the rest
of the country.

Nutri-Blast 2000— A New Concept
for Clear Liquid Fertilizer
Application
J. G. Clapp, Jr.

Research Agronomist, Arcadian Corp.

Applying urea or ammonium containing fertil-
izers on the soil surface without incorporation can
result in considerable nitrogen loss to the atmos-
phere. This process, known as ammonium volatili-
zation, can be influenced by such factors as soil pH,
temperature, cation exchange capacity, soil texture,
and soil moisture (Ernst and Massey, 1960. Finn and
Kissel; 1973, 1974, 1976. Fenn and Escarzaga, 1976,
1977.). Volatilization losses of up to 50% of the ap-
plied nitrogen have been reported (Hargrove et al.,
1977).

Higher losses are generally associated with cal-
careous, high pH soils. These losses increase as the
soil temperature increases. Coarse-textured soils hav-
ing a low CEC will lose more nitrogen by ammonium
volatilization than fine-textured soils. In general, am-
monia losses increase with increasing soil moisture.

The most severe losses can occur with surface-
applied urea on both acid and alkaline soils and with
surface-applied ammonium nitrogen sources on neu-
tral to alkaline soils. These losses can be reduced to

156

zero by incorporating urea two inches deep on acid
soils and to near zero on alkaline soils (Terman, 1979).
When urea was compared to UAN and ammonium
nitrate surface applied, average volatile nitrogen losses
were 25.0, 11.5, and 0.3%, respectively (Volk, 1959).

Urea placed on the soil surface and in the pres-
ence of water and the enzyme urease will hydrolyze,
releasing ammonia and carbon dioxide. Unless this
ammonia can equilibrate quickly to the soil, the ni-
trogen is lost to the atmosphere. Urea hydrolysis is
temperature dependent, as illustrated in Figure 1;
therefore, greater losses occur when applications are
made in summer. Also, losses from surface-applied
urea on no-till or minimum-till soil can be greater
because of the old crop residue which provides in-
creased moisture and urease for hydrolysis to take
place (Moe, 1967).

Figure 1. Urea hydrolysis over time at two temperatures.
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No-till or minimum-till cropping systems also
have increased microbial levels near the soil surface,
which may immobilize surface-applied nitrogen. The
change in microbial populations for no-till vs. plow-
ing are illustrated in Table 1.

TABLE 1.
Change in Microbial Population for No-Till
Compared to Plowing.

Microbioal Group No-Till compared to

plowing
Soil depth, in inches

Aerobes 0-3 3-6
Fungi +57 -24
Bacteria +41 —-32
Nitrifiers + 3 -51

Anaerobes
Bacteria +59 +18
Dentrifiers +170 +92

DORAN: University of Nebraska




Recent work at the University of Maryland in-
dicates that placing UAN below the soil surface for
no-till corn can be beneficial. Dribbling UAN was an
improvement over broadcast applications and corn
yields were increased by 23.4 bu/A in 1982, as noted
in Table 2. An additional yield improvement was
obtained by pulling a knife through the soil and plac-
ing the UAN behind this opening.

TABLE 2.

N-Source and Placement on No-Till Corn.

N Treatment Yield Bu/A*
120 Lbs. N/A 1982 1983
Ammonium Nitrate 136.5 104.1
UAN—Broadcast 118.4 96.6
UAN—Dribbled 141.8 99.3
UAN—Subsurface 149.2 107.4

*Average of three lo-
cations

Bandel: University of Maryland

Research at Purdue University (Mengel, 1982)
also verifies the need to place UAN below the soil
surface for no-till conditions. Average corn yields
were increased 17 bu/A for subsurface over broadcast
surface application (Table 3).

On sloping land, the use of a knife or a tillage
tool for no-till or minimum-till operations increases
the risk of soil erosion and reduces conservation as-
pect of this method of crop production. Average soil
loss on Southern Mississippi Valley silty uplands was
found to be 22 times greater for conventional planted
corn as compared to no-till (McGregor, K. C., and
J. D. Greer, 1982).

TABLE 3.
N-Source and Placement on No-Till Corn.
N Treatment Yield*
147 Ibs. N/A bu/A
Urea—surface 123
UAN—surface 118
UAN—subsurface 135

*Average of 7 sites
19781980

Mengel: Purdue University

For these reasons, we decided in late 1982 to
evaluate the potential of high pressure for placing
nitrogen fertilizers below the soil surface. We theo-
rized that with pressures of 1000+ psi, a clear liquid
fertilizer would cut through any old crop residue and
blast the liquid into the soil.
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A small self-contained experimental unit was built
at our Geismar, LA complex in early 1983 to evaluate
the concept. This unit consisted of a positive dis-
placement pump with a capacity of 4 GPM at 2000
psi. A 12-HP gasoline engine, a 8.7 gallon tank, two
solid stream nozzles with a diameter of .033 inch and
100 mesh screens, a pulsation damper, pressure reg-
ulator, pressure gauge, cut-off valves and % inch
hydraulic hoses with the required fittings were re-
quired to construct the unit.

This unit was successfully operated at pressures
in excess of 2000 psi. We then decided to field test
the method of application for no-till corn through a
private agricultural research company near Cedar Falls,
Iowa. The test site was on a Kenyon loam with 48%
sand, 34% silt and 18% clay. Prior crops were sun-
flower (1982) and corn (1981).

Prior to planting, KCl at 167 Ibs/A was broadcast.
All remaining fertilizer was applied with the high
pressure unit.

The unit was mounted on a 6-row John Deere
7100 Max-Emerge planter equipped for no-till plant-
ing. The four center rows were equipped for high-
pressure application. At planting a clear liquid grade,
5-15-5-.33 Zn, made from POLY-N, KC1 and Liqui-
Zn was applied 2 inches beside the row at 333 Ibs/
A. After planting, 50 lbs of N/A as URAN-28 was
applied broadcast with Lasso and Bladex.

Nitrogen treatments were applied 6 weeks after
planting. The high pressure unit was re-mounted on
a cultivator frame for the initiation of these treat-
ments. This method was compared to a surface drib-
ble application. Both were placed approximately 6
inches to the side of the corn row. URAN-28 was
applied at 83 and 133 Ibs. N/A. Depth of penetration
from the high pressure unit (operated at 1700 psi)
was from ¥ to 1 inch.

The highest corn yield (137.2 bu/A) was obtained
from the high-pressure placement at 83 lbs N/A and
19.6 bu/A above the dribble placement (Table 4). Crop
maturity was advanced by the high-pressure place-
ment as indicated by the reduction in grain moisture
at harvest.

TABLE 4.
N Rates and Placement on No-Till Corn.
Cedar Falls, lowa— 1983

N Rate Placement Moisture Yield
(Ibs/A) Type (%) (bu/A)
83 H. Pressure 24.1 137.2

83 Dribble 25.2 117.6

133 H. Pressure 23.3 134.8
133  Dribble 24.3 130.9

Arcadian




These results encouraged us to build a self-con-
tained unit, mounted on a standard three-point hitch
for direct tractor attachment, whereby the tractor
power take-off could be utilized for operating the
pump. This new design also contains a shoe attach-
ment for each nozzle which allows the liquid dis-
charge to be at the soil surface. Previous tests indi-
cated that the maximum penetration depth would
occur if the nozzle was positioned within one inch
of the soil surface. The shoe attachment also prevents
soil and liquid particle from being thrown back into
the air at the point of impact.

A second self-contained unit was built in early
1984. These units have been utilized by researchers
at Kansas State University, University of Maryland,
Purdue University, University of Nebraska and
Southern Illinois University for nitrogen placement
studies on wheat, pasture grasses, tomatoes and no-
till corn. Additional university trials are being ar-
ranged.

Patent application covering this concept has been
applied for by Arcadian and an agreement has been
reached with the John Blue Company, Huntsviile,
Alabama, to produce complete self-contained units
and components for the system. These units and
components will be marketed under the trademark
of Nutri-Blast and are expected to be available in
1985.
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