




















Yield response to fertilizers can be done in a number of different ways; another way to do comparisons
is to look at the yield increase per pound of nutrient applied over the check. In this experiment the no
drill fertilizer treatment was used as the check, although nitrogen was still applied. Increases are seen
on Table 2 below.

Table 2. Yield Increase Over Check Per Pound of Nutrient Applied
Winter Wheat - Corunna, Ml
Fertilizer Pounds of Yield Increase Over Check
Treatment Nutrients Applied Per Nutrient Applied
4 No Drill Fertilizer 0 0 bu
1 ACLF (drill) 91 0.046 bu
2 ACLF + HN (drill) 91 0.020 bu
3 Sure-K at Topdress 95 0.004 bu
5 Ag Spec. 94 -0.072 bu
6 Ag Spec. + SK at TD 98 -0.062 bu

Conclusions:
e AgSpectrum treated plots (trt 2 and 3) actually lowered yield compared to the no drill fertilizer
plot, therefore showing a decrease in yield per nutrient applied.
o Highest increase per pound of nutrient applied was seen with the standard Agro-Culture Liquid
Fertilizers program (trt 1).
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Experiment: Nitrogen Topdress Comparisons in Dryland
Winter Wheat

Year (Experiment Number): 2008 (08-402)

Date of Planting/Harvest: October 5, 2007 / July 14

Variety: MSU D8006 (white wheat)

Plot Size (replications): 30 ft x 1140 ft (2 replications)

Soil Test Levels (ppm)
pH: 6.3 C.E.C.:6.1
OM: 1% P1: 52ppm
K: 83 ppm (3.5% B.S.)

Objective: Compare different nitrogen sources for effect on wheat yield when applied at topdress.

Agro-Culture Liquid Fertilizers has demonstrated the effectiveness of eNhance as a supplement to UAN
fertilizer solutions. This experiment applied a standard application of 30 gal/A of 28% UAN for 90 Ib of
N per acre. For comparison, 28% + eNhance and 28-0-0-5 + eNhance were also applied, but at 24
gal/A, which is 80% of the full rate. For comparison, this reduced rate of 28% UAN without eNhance
was also applied. Another treatment using High NRG-N at 18 gal/A, which a 60% of full rate, was also
applied. Topdress applications were on April 8 before the wheat had broken dormancy (Feeke’s F3).
The wheat was planted on September 28 and received 5 gal/A of Sure-K + 1 gt/A Micro 500 through
the drill. The plots were harvested on July 14.

AL

Applying topdress treatments on April 8. Harvesting winter wheat plots on July 14.

Topdress Nitrogen Comparisons in Winter Wheat
North Cental Research Station - 2008

e Both of the 24 gal/A
rates of UAN fertilizer with

Fertilizer Rate/A

Average of 2replications
1SD(0.1)- 3.3

NoN :|37‘° 150(0.2)- 2.5 eNhance , as well as the
1 18 gal/A High NRG-N
i e [ - ey Tigher s
significantly higher than
1 the 24 gal/A rate of 28%
28%UAN  30gal 74.6 UAN without eNhance.

l l

¢ This shows that nitrogen

fertilizers can be made
more  efficient. This
enables reduced
application  rates, but
maintains yields produced
with  higher rates of
77.8 conventional nitrogen.
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28% + 24gal 74.1
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Experiment: Drill Fertilizer
Comparisons in Irrigated
Winter Wheat
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Year (Experiment Number): 2008 (08-513)

Date of Planting/Harvest: October 5, 2007 / July 14
Variety: MSU D8006W

Plot Size (replications): 15 ft x 100 ft (4 replications)

Objective: Determine effects of different planter-time fertilizers on yield of winter wheat.

A winter wheat experiment was established following harvest of soybeans. The soil test shows a very
high phosphorus level and a low potassium level. Micronutrients are also low. Liquid fertilizers were
applied in the seed furrow using Rebounders with Y-Not Split-It seed covers from Schaffert
Manufacturing. The main evaluation was an application of 9 gal/A of Sure-K with different fertilizer
additives. A dry fertilizer comparison of 200 Ib/A of 0-0-62 was broadcast applied before planting for
comparison. Plots were planted shortly after soybean harvest. When wheat is planted after soybean

harvest, there usually is not a response to fall-applied nitrogen.

In fact, most wheat in the upper

Midwest is planted with
application of fall
nitrogen are some of the
hypotheses tested. The
same nitrogen topdress,
27 gal/A of 28% UAN +
eNhance was applied to
all treatments on April

no fertilizer at all.

So wheat response to planter-time fertilization and

Planter-Time Fertilizer Comparisonsin Irrigated Winter Wheat
North Central Research Station - 2008

1. No drill fertilizer

2.Sure-K
9gal/A

95.1

Average of 4replications
LSD(0.1) - 8.9; LSD(0.2)- 6.8

3.Sure-K + Micro 500

14, except for a o gal/A + 2 at/A 106.8
treatment where five _

. 4. Sure-K + Micro 500 + Mn 107.3
gallons was applied at 9gal/A+ 1qt/A +1qt/A .
plantmga and thlS was 5. Pro-Germinator+Sure-K +Micro 50 |998
subtracted from the 45gal/a  + 4.5gal/A+ 2qt/A .
tOpdreSS. Another 6.* Sure-K +Micro 500+28%/eNhance_ 99.8
treatment applied five | °g/A+2a/A + Seal/A '
gallons of nitrogen at |7.sure-K+Micro500+28%/eNhance : |1036
planting, and still had | °&/A*2avA  + SelA
the full topdress. Yield el PE
of applied treatments is ! 1
in the following chart. 85 90 95 100 105 110
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Yield - Bu/A
All treatments recieved a topdress application of 27 gal/A of 28% + eNhance, *EXCEPT trt 6 which received 22 gal/A

Application of 9
gal/A of Sure-K with the drill resulted in a significant yield increase compared to no drill fertilizer
(trt 1). This would be expected in a soil with such low soil K.

Application of muriate of potash (trt 8) did not result in a yield that was significantly higher than
no planter time fertilizer (trt 1).

Application of 2 qt/A Micro 500 (trt 3) or 1 gt/A of Micro 500 + 1 gt/A Manganese (trt 4) resulted
in a small yield increase vs no micronutrients (trt 2), although not significant.

Application of 5 gal/A of nitrogen in the fall was not effective. In trt. 6, when the fall-applied five
gal/A is subtracted from the spring topdress, the resulting yield is significantly lower than when
all of the nitrogen is applied at topdress (trt 3). So the nitrogen is needed in the spring following
soybeans. Additionally, when five gal/A of additional nitrogen is applied in the fall (trt 7), there
was no benefit even when the total 27 gal/A is topdressed.

Using some Pro-Germinator in place of Sure-K (trt 5) resulted in a yield significantly lower than
using the full rate of Sure-K (trt 3), since the soil is high in P and low in K.
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Experiment: Fertilizer Comparisons in Wheat Pasture

Location: Cordell, OK .

Year (Experiment Number): 2007 - 2008 S?” Test Levels.(ppm)

Date of Planting/Harvest: September 25 / June 13 pH: 5.7 C.EC..215
g - 9eP OM: 1.6% P1: 28 ppm

Variety: ‘Jagger’ . 0
Plot Size (replications): 10 ft x 100 ft (2 replications) K: 393 ppm (4.7% BS)

Objective: Evaluate several different fertilizer programs for effects on forage growth (for pasture) and
grain yield.

In the lower wheat belt of the Great Plains states, winter wheat is commonly utilized as a pasture crop
for livestock. Such wheat is planted in the early fall, and cattle are turned out after sufficient fall growth
is established. Should grain production be desired, cattle must be removed by March 1 to allow the
wheat to go into a reproductive growth mode. Nitrogen management can be a challenge as early
nitrogen may result in better forage production, but not last long enough for grain production. In this
experiment, several different treatments were established to compare early nitrogen application at
planting to nitrogen applications at early December topdress, and combinations of both. Additional
comparisons included three different liquid phosphorus fertilizers: 10-34-0, 12-11-0 (UAP) and Pro-
Germinator 9-24-3. A conventional standard treatment was included which applied dry 18-46-0 (DAP)
mixed with wheat seed at planting and topdressed with urea. All treatments were reflective of the
application goal of 100 — 40 — O Ib/A of N — P,Os — K,O. (This conventional standard actually applied
96.2 — 36.8 — 0 Ib/A of nutrition.) The liquids in the other treatments used this goal rate as a target, but
actually applied reduced rates based on nutrient equivalency conversions of the different nutrient
materials.

Plots were established on ground that was also in winter wheat in the 2007 season. The plot area was
tilled prior to planting. Planting was with a research drill equipped with in-furrow fertilizer application.
Except for the phosphorus fertilizer comparisons and the DAP blended with seed, all fertilized
treatments used Pro-Germinator + Micro 500 at 4 gal/A + 2 gt/A.

Lowest rates of nitrogen applied at planting was with the liquid phosphate fertilizers and the DAP mixed
with seed. These treatments applied from 4 to 14.4 Ib-N/A. Other treatments applied some additional
nitrogen fertilizer such as High NRG-N (27% N at 4 and 8 gal/A), High NRG-NR (24% urea based
nitrogen at 4 and 8 gal/A), and 28%/eNhance (at 16 gal/A). These treatments had the balance of the
nitrogen applied at topdress on December 4. One treatment applied all of the nitrogen at planting as 20
gal/A of High NRG-N.

i ——

in the foIIowmg plctures
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No fertilizer at planting.

80 Ib/A 18-46-0 (DAP) mixed with seed in drill

Drill applied 4 gal/A Pro-Germinator + 4 gal/A High
NRG-N + 2 at/A Micro 500

Drill applied 4 gal/A Pro-Germinator + 8 gal/A High
NRG-NR + 2 at/A Micro 500

Drill applied 4 gal/A Pro-Germinator + 20 gal/A
High NRG-N + 2 gt/A Micro 500 !

plahfing had more forage growth. It was ou
intention to mow and weigh forage production at
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Area Manager Parker Christian mows plots
prior to topdress applications.




this time as an indicator of grazing comparisons. But the harvest method had complications, so data
was not usable. But at this time all plots were mowed to a three inch height with removal of mowed
clippings (see picture at right).

Following mowing, the topdress applications were applied on December 4. The urea was applied with
a hand-held spinner spreader, spreading a pre-weighed amount as evenly as possible over each plot of
the treatment. The liquid nitrogen used for topdress was a 50:50 combination of high NRG-N and 28-0-
0-5/eNhance. The liquid topdress applications were applied using a Nitzsche Weeder converted into a
plot sprayer by Sales Account Manager Jacob Nowakowski. The sprayer was equipped with radar and
electronic flow control from Raven Industries. Liquid nitrogen applications were made through Fertilizer
Nozzles from Spraying Systems. These nozzles are mounted on a boom with 20 inch spacing and
each nozzle shoots three evenly spaced streams. Boom height adjustment ensures proper stream
spacing of six and two thirds inches. See the pictures below.

Topdressing mowed or “grazed” wheat pasture - E—
plots on December 4, 2007. Close-up showing nozzle pattern.

If wheat pasture is intended to produce grain, cattle should be removed no later than March 1 in
Oklahoma. On February 28, another attempt at determination of forage production was made. This
time a push type reel mower and catch basket were used. This mowed the wheat to around 3 inches.
The mower “grazed” a 1.5 ft swath by 100 feet length of plot. Clipping fresh weights by treatment were
obtained. After sample collection, the entire plot was again mowed to a three inch height. No
additional nitrogen was applied following mowing.

The following pictures show what some of the plots looked like prior to mowing.

Drill: 4 aal/A Pro-Germinator + 4 aal/A Hiaoh NRG-



Drill: 4 gal/A Pro-Germinator + 20 gal/A High Drill: 80 Ib/A DAP with seed,;
NRG-N + 2 at/A Micro 500 Tobndress: 186 Ib/A urea

Visually, on February 28, treated plots appeared to be similar in
the amount of re-growth since the previous mowing on December
4. It was observed that the dry plot that had been topdressed with
urea had a darker green color. It was further noticed that there
were some apparent application distribution problems with the
hand-held spinner spreader as rows in the center of the plot were
darker and taller than those on the edges (see picture).  Again
plots were uniformly mowed and clippings removed following
sample collection.

Plot harvest was on June 13, 2008 using a Kincaid custom plot
combine of Southwest Seed Research of Hutchison, Kansas. The
combine harvested seven rows from the center of the plot.

Clipping and yield data appear in the following table. Jacob Nowakowski mows to
collect clippings from plots.
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Table 1. Fertilizer Comparisons in Winter Wheat Pasture. 2007 - 2008. Cordell, OK
average
actual total  wheat clippings** percent of Yield percent of percent of
Treatment Rate/A Ib-N/A Ib-N/A Ib/A fresh wt.  maximum*** bu/A maximum maximum
Pro-Germ. + High NRG-N + Micro 500 4gal +4gal+2qt 15.6
1 Topdress* 18.3 gal 549 70.5 755 92.9 44.7 81.3 87.1
Pro-Germ. + High NRG-NR + Micro 500 4gal+4gal+2qt 134
2 Topdress* 19.2 gal 57.6 71 638.9 78.6 44.9 81.6 80.1
Pro-Germ. + High NRG-NR + Micro 500 4 gal+8gal+2qt 22.8
3 Topdress* 155 465 69.3 784.1 96.4 41.7 75.8 86.1
Same as trt 1 plus LiberateCa 1 gal/A 15.6
4 Topdress* 18.3 gal 54.9 70.5 726 89.3 44.4 80.7 85
Pro-Germinator + Micro 500 4gal+2qt 4
5 Topdress* 22.8 gal 64.4 68.4 638.9 78.6 49.2 89.5 84
UAP 12-11-0 8 gal 10.5
6 Topdress* 228 64.4 74.9 667.9 82.1 44.4 80.7 814
10-34-0 8 gal 9.1
7 Topdress* 228 64.4 73.5 638.9 78.6 45.5 82.7 80.7
8 Pro-Germ + 28-0-0-5/eNhance + Micro 500 4 gal + 16 gal + 2 gt 52 76.6 726 89.3 36 65.5 774
Topdress* 8.2 gal 24.6
9 rIT(r)cr:-eGerm + High NRG-N + Micro 500 4 gal+20gal + 2 gt 62 62 813.1 100 347 631 815
18-46-0 with seed 80 Ib 14.4
10 urea 186 Ib 81.8 96.2 667.9 89.3 55 100 91.1
11|unfertilized check -- 0 0 290.4 35.7 26.9 48.9 42.3
LSD(0.1): 135 3.0
* - Topdress for treatments 1-8 was a 50:50 combination of High NRG-N and 28-0-0-5/eNhance, which has approximately 3 Ib-N/gal.
** - Fresh weight of wheat clippings collected on February 28, 2008.
*** . "nercent of maximum" is the percentage for that treatment relative to the highest producing treatment. 100% treatment in bold.

o For each treatment, the drill-applied fertilizer is colored tan, and the topdress fertilizer is green, with the actual Ib-N/A shown
per application, and the treatment total. Highest actual Ib-N/A is from trt 10, the dry fertilizer with 96.2 total Ib of N applied per
acre. This treatment resulted in the highest yield. Conversely, the lowest amount of applied N is from trt 9, where all of the
High NRG-N was applied at planting. This treatment resulted in the highest clipping weight on February 28. But there was
not sufficient N left over for grain production.

o It is felt that the uneven application of the urea, where it appeared that highest granular distribution was in the center of the
plot (just like with spinner truck spreaders), caused the yield for that treatment to be artificially high. The combine harvested
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in the middle of the plot. The entire plot should have been harvested for yield
determination. It has been decided that urea applications in the future will be made with
a calibrated drop type spreader.

¢ Regarding the wheat clipping, it was regrettable that the pre-topdress forage production
was unable to be measured. But it was remarkable that the 20 gal/A (62 Ib-N/A with the
Pro-Germinator) was able to produce the heaviest wheat clipping weight 156 days after
application. This treatment was significantly higher than all other treatments except
treatment 1 and 4 (4 gal/A High NRG-N at planting and 18.3 gal/A topdress), treatment 3
(8 gal/A High NRG-NR at planting and 15.5 gal/A topdress), and treatment 8 (16 gal/A
28-0-0-5/eNhance at planting and 8.2 gal/A topdress).

o Application of LiberateCa (3% calcium) did not have a significant effect on forage
production or yield in this experiment.

¢ In terms of grain yield, treatments that applied a substantial portion of the nitrogen at
planting (trt 8 and 9) apparently did not have sufficient nitrogen left for grain production.
These two treatments did have high forage production, especially the High NRG-N.

e Of the three treatments that had no additional N at planting (trt 5, 6 and 7), similar forage
production was obtained, but the Pro-Germinator + Micro 500 resulted in significantly
higher grain yield than either 12-11-0 and 10-34-0 at planting, even at half the
application rate ( 4 gal/A vs 8 gal/A). In fact, trt 5 produced the second highest vyield,
and it is believed that this yield would have been similar to that of the urea treatment 10
had that treatment not had uneven application.

e For overall production of both forage and grain, treatment 1 where 4 gal/A of High NRG-
N was applied at planting and the balance applied at topdress was a good treatment. It
produced nearly 93% of the forage produced by trt 9, yet 81.3% of the yield of trt 10,
keeping in mind that the yield of trt 10 is tainted by uneven application.

o ltis likely that there would have been benefits seen from application of some N at time of
cattle removal. This would either be reallocation of some of the total to this time, or
simply a small additional dose at that time. It is hoped to address this topic in next
year's plots.

Note: Appreciation is extended to Mr. Monte Beach for provision of the use of a tractor and the
ground for the test, and to Mr. Jackie Harper for the use of some of the field equipment.
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Experiment: Fertilizer Comparisons in Winter Wheat

Location: Shawnee, OK

Year (Experiment Number): 2007 - 2008

Date of Planting/Harvest: November 3 / June 12
Variety: Pioneer 2174

Plot Size (replications): 10 ft x 65 ft (4 replications)

Soil Test Levels (ppm)
pH: 5.1 C.E.C.:11
OM: 1.6% P1: 12 ppm
K: 87 ppm (2.0 % BS)

Objective: Evaluate several different drill-applied fertilizer and topdress programs for effects on
winter wheat yield.

An experiment was established in a field that had been in soybeans during the growing season
of 2007. Following soybean harvest, the ground was lightly worked with a harrow before
planting. The ground is quite sandy. This experiment compared several different nutrient
applications:

1. Drill fertilizer comparisons of several different rates of Pro-Germinator, 10-34-0 and 18-
46-0 (DAP with seed or broadcast).

2. Nitrogen comparisons of several different rates of High NRG-N, 28% UAN and 28% with
eNhance. Additionally, there was a treatment with urea.

3. Drill fertilizer placement comparisons were conducted where Liquid fertilizers were
placed either in the seed furrow or on the surface over the row in a dribble band (0x0
placement.)

4. Timing of nutrient application comparisons where Pro-Germinator was applied with the
drill at planting, or delayed until topdress.

5. Application of extra nitrogen at planting. Many growers want to apply some extra
nitrogen at planting to get the wheat off to a “quicker start.” But is there a yield
advantage, especially for wheat after soybeans?

6. Evaluation of the addition of liguid calcium, as LiberateCa (formerly Premium Calcium),
to the drill fertilizer and as a seed treatment in this low pH soil with medium calcium
levels (1098 ppm and 49.9% base saturation).

Soil test lab recommendations for a 70 Bu/A yield goal were 95-75-110 Ib/A of N — P205 — K20,
respectively. It was felt that this yield goal was pretty aggressive for this field and soil type.
Additionally, 4 Ib/A of zinc was recommended. With this, a phosphorus fertilizer base for the
different nutrient products used was: 5 gal/A of Pro-Germinator, 10 gal/A of 10-34-0 and 100
Ib/A of DAP. Now this is lower than the soil test lab recommended, but these rates are what
would normally be used here. However there were several different rates of the liquids used for
testing. The potassium recommendation was evaluated with Sure-K.  The nitrogen
recommendation was a major treatment comparison of this experiment using the materials
listed.

The seeding rate was 100 Ib/A, and was
verified by calibration that weighed output.
Drill fertilizer applications were with the
research plot drill which could place liquid
fertilizers in the seed furrow or in a dribble
band directly over the seed on the surface
through a tube behind the closing wheel.
Liquid fertilizer application on the drill was
made with radar and flow control equipment
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Planting winter wheat test plots with research drill.




from Raven Industries. Dry fertilizer (18-46-0 or DAP, di-ammonium phosphate) was blended
with the wheat seed at an appropriate combination to apply 100 Ib/A.

Topdress applications  were ST R ——
applied on January 21, which was
79 days after planting. The urea
was applied with a hand-held
spinner spreader, spreading a
pre-weighed amount as evenly as
possible over each plot of the
treatment. The liquid topdress
applications were applied using a
Nitzsche Weeder converted into a
plot sprayer by Sales Account
Manager Jacob Nowakowski. The
sprayer was equipped with radar
and electronic flow control from
Raven Industries. Liquid nitrogen
applications were made through
Fertilizer Nozzles from Spraying
Systems. These nozzles are — = = == :

mounted on a boom with 20 inch | Jacob Nowakowski topdresses a wheat plot with the Nitzche. It
spacing and each nozzle shoots | Was cold that day.

three evenly spaced streams. Boom height adjustment ensures proper stream spacing of six
and two thirds inches. At planting, the center row of the drill was covered up in the seed box.
This left a blank row in the center of the plot as a guide for the Nitzsche to ensure uniform
application.

oy

Jerry Wilhm spreads urea
over the plot (above).
Distribution of granules is
seen on the right. (You may
have to enlarge the page on
your computer for a better
view.)
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Plots were custom harvested by a
Kincaid plot combine operated by Mr.
Brian Yutzy, owner of Southwest
Seed Service of Hutchison, Kansas.
This combine measured plot grain
weight, moisture and test weight, and
was a great help.

Results from each of the numbered

points in the introduction are covered
below.
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1. Drill Fertilizer Comparisons. Several drill-applied fertilizers and rates were compared for
effect on wheat yield. Results appear in the following chart. The same topdress application of
20 gal/A of High NRG-N was used for all treatments, except the check. Results appear in the
following chart.

Chart 1. Drill Fertilizer Comparisons in Winter Wheat

McLoud, OK - 2008
Fertilizer rate per acre

Average of 4 Replications
check 36.3 LSD(0.05)- 4.5
LSD(0.1)- 3.8
no drill fertilizer 47.7
2.5 gal Pro-Germinator* 61.9
5 gal Pro-Germinator* 66.7
10 gal Pro-Germinator* 71.6
5 gal Pro-Germinator +
5 gal Sure-K* 63.7
5gal 10-34-0 59.3
10gal 10-34-0 64.8
20 30 40 50 60 70
*- plus 2 qt/A Micro 500 vield - Bu/A

Topdressed with 20 gal/A High NRG-N (exceptcheck)

All treatments increased wheat yield over the no-fertilizer check treatment.

o All drill fertilizer treatments resulted in a significantly higher yield than no drill fertilizer.
Each rate increase of Pro-Germinator resulted in a significant yield increase. There was
also a significant yield increase with increased rate of 10-34-0.

e When applied at equal rates of 5 and 10 gal/A, the Pro-Germinator significantly out-
yielded the 10-34-0. In fact, the 5 gal/A rate of Pro-Germinator and the 10 gal/A rate of
10-34-0 produced yields that were statistically the same, as did the 2.5 gal/A rate of Pro-
Germinator and the 5 gal/A rate of 10-34-0.

e Addition of 5 gal/A of Sure-K to 5 gal/A of Pro-Germinator did not result in a yield
increase, in spite of the relatively low soil K level, as potassium was recommended by
the soil test. The yield goal or 70 bu/A was very nearly reached with this rate of Pro-
Germinator alone. When considering fertilizer programs, perhaps this level of soil K (87
ppm and 2% base saturation) is sufficient for the 3% potassium from the Pro-Germinator
to meet potassium crop requirements.
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Liquid drill fertilizer compared to DAP (18-46-0).

The standard Agro-Culture Liquid Fertilizers treatment of 5 gal/A Pro-Germinator + 2 gt/A Micro
500 applied with the drill and 20 gal/A High NRG-N applied at topdress was compared to
planter time applications of 100 Ib/A of DAP (di-ammonium phosphate, 18-46-0). Blending the
DAP with wheat seed is a common practice, and this application was further compared to a pre-
plant broadcast application. Both of these applications were topdressed with the standard 20
gal/A of High NRG-N, to allow direct comparison to the Pro-Germinator + Micro 500 application.
But as an added bonus, an additional topdress treatment of 100 Ib/A of nitrogen from urea (217
Ib/A) was put with the DAP blended with seed drill treatment.

Results appear in the following chart.

Rates/A atplanting and topdress

Chart 2. Liquid comparedto DAP (18-46-0) and urea (46-0-0) in Winter Wheat
McLoud, OK - 2008

5gal PG + 2 gt M500; 20 gal Hi-N 66.7

1001b DAP broadcast; 20 gal Hi-N _ 59.9

100 Ib DAP with seed; 20 gal Hi-N 65

100 Ib DAP with seed; 100-N urea

PG = Pro-Germinator; M500 = Micro 500; Hi-N = High NRG-N

Avg. of 4 replications
LSD(0.05)- 4.5

50 55 60 65 70
Yield - Bu/A

Liquid applied with the drill was comparable in yield to the DAP blended with the seed
treatment. But blending DAP with seed is quite an inconvenience, plus it is necessary to
re-fill the drill twice as often as when planting with seed only.

Broadcast application of DAP resulted in significantly lower wheat yield than the banded
application of either DAP or Pro-Germinator, proving that fertilizer placed in the root
zone is more efficient.

In this experiment, the 20 gal/A topdress application of High NRG-N was significantly
better in yield than a broadcast application of 217 Ib/A of urea. This, in spite of the fact
that the urea application had 100 Ib/A of nitrogen and the High NRG-N application had
only 58 Ib/A of nitrogen.
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2. Nitrogen Comparisons.

Drill applied applications of 5 gal/A Pro-Germinator + 2 qt/A Micro 500 and 10 gal/A of 10-34-0
were each topdressed with three different nitrogen treatments for 100 Ib/A of nitrogen, or its
equivalent. These were 20 gal/A of High NRG-N (58 actual Ib-N/A), 33.3 gal/A of 28% UAN,
and 26.6 Ib/A of 28% UAN + eNhance (79.8 actual Ib-N/A).

Results appear in the following chart.

Chart 3. Topdress Nitrogen Comparison in Winter Wheat
McLoud, OK - 2008

Average of 4 Replications
LSD(0.05)- 4.5
LSD(0.1)- 3.8

20gal/A
High NRG-N

66.7

33.3gallA
28% UAN 68.2

26.6 gal/A

62 64 66 68 70
Yield - Bu/A
Drill applied: 5 gal/A Pro-Germinator + 2 gt/A Micro 500 on Nov. 5. Topdressed on January 21.

e There was no statistically difference in yield between the three nitrogen topdress
applications, even though the High NRG-N and 28% + eNhance were applied at rates
lower than that of the 28% UAN.

e Recall that in the previous section, the urea topdress treatment produced a wheat yield
that was significantly lower than that with the High NRG-N.
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3. Drill fertilizer placement.

Drill fertilizer is typically placed in the seed furrow. Pro-
Germinator and Micro 500 are able to be safely placed in
furrow due to the low burn potential. Often some low rates
of nitrogen, as High NRG-N are placed in-furrow. If rates
higher than 3 or 4 gal/A of nitrogen is desired, it should not
be placed in the seed furrow. An additional placement
method was evaluated in this experiment. That is “Ox0”
placement where the fertilizer is placed 0 inches over and
0 inches down. In other words, dribbled over the closed
seed row behind the drill. The research drill was outfitted s
with tubes behind the closing wheels to place fertilizer in R ‘\ N
this fashion| Treatments evaluated applied some or all of [ - : -
the total 20 gal/A of High NRG-N at planting compared to | Tubes placed behind closing wheels
the standard in-furrow placement of Pro-Germinator. for 0xO fertilizer placement.

Results appear in the following chart.

Chart4. Drill Fertilizer Placement Comparison in Winter Wheat
McLoud, OK - 2008

IE: 5 gal PG + 2 gt M500
Topdress: 20 galHi-N 66.7

0x0:5 gal PG + 2 gt M500 59.8

+ 6 gal Hi-N
Topdress: 14 galHi-N

58.4
0x0:5 gal PG + 2 gt M500
+20 gal Hi-N Average of 4 Replications
LSD(0.05)- 4.5
1 1
54 56 58 60 62 64 66 68
Yield - Bu/A

IF = In-Furrow; 0x0= dribbled over seed row behind drill;
PG = Pro-Germinator; M500 = Micro 500; Hi-N = High NRG-N

e The standard application method of Pro-Germinator and Micro 500 in the seed furrow at
planting and topdress all of the nitrogen separately was better than either of the 0x0
methods of application. (A treatment of 5 gal/A of Pro-Germinator + 2 qt/A Micro 500
applied in 0x0 placement was not included, but perhaps should have been.) But it is felt
that in low-phosphorus soils, placement of Pro-Germinator in the seed zone is best,
especially considering that phosphorus movement from where it is placed is very
minimal.

High-Performance Proof 95-07 Research809190NRG



4. Timing of nutrient application.

An often posed question is: “I didn't apply any fertilizer when | planted my wheat. Can | put
something with my nitrogen at topdress?” The usual response is: “Sure. Go ahead.” But some
data may be of benefit. The standard treatment for this location is to apply 5 gal/A of Pro-
Germinator + 2 gt/A of Micro 500 through the drill at planting, and topdress 20 gal/A High NRG-
N. This treatment was compared to one of nothing at planting and then 5 gal/A Pro-Germinator
+ 2 gt/A Micro 500 + 20 gal/A High NRG-N at topdress. A check treatment of nothing at planting

and topdressed High NRG-N was included. Results appear in the following chart.

Chart 5. Timing of Fertilizer Applications to Winter Wheat
McLoud, OK - 2008

Drill applied; Topdressed Averal?sggoé}ogfﬂ_c;uons
LSD(0.1)- 3.8
none; 20 gal Hi-N 47.7
5gal PG+ 2 gt M500; 20 gal Hi-N 66.7

All Topdressed

20 gal Hi-N + 5 gal PG + 2 gt M500 56.3

20 30 40 50 60 70
Yield - Bu/A

PG = Pro-Germinator; M500 = Micro 500; Hi-N = High NRG-N

The best treatment is where Pro-Germinator and Micro 500 are applied at planting. This
resulted in a 19 Bu/A yield increase over that of no drill applied fertilizer.

There is an advantage to inclusion of Pro-Germinator and Micro 500 in the topdress
application, but there is a 10.4 Bu/A sacrifice by not applying at planting. This makes
sense since the advantage of planter-time Pro-Germinator and Micro 500 is to enhance
root development.

High-Performance Proof 95-07 Research809190NRG



5. Application of extra nitrogen at planting.

For this experiment where wheat was planted after soybean harvest, the standard drill
application was 5 gal/A of Pro-Germinator + 2 qt/A Micro 500. For comparison, several different
nitrogen treatments were added to the standard application. This planter-time nitrogen was not
subtracted from the topdressed nitrogen, so they are applications of additional nitrogen. Results

appear in the following chart.

Chart 6. Effect of Extra N at Planting of Winter Wheat Following Soybeans
McLoud, OK - 2008
(All treatments topdressed with 20 gal/A High NRG-N)

- i * Average of 4 Replications
5 gal/A Pro-Germinator*+ LSD(0.05)- 4.5
LSD(0.1)- 3.8
3 gal/AHigh NRG-N 60.1
6 gal/AHigh NRG-N 66.3
3 gal/AHigh NRG-NR 64.4
56 58 60 62 64 66 68

*- plus 2 qt/A Micro 500 Yield - Bu/A

70

o Apparently there is no benefit to application of nitrogen at planting of winter wheat
following soybeans. This is something that we have shown at the North Central
Research Station. In the Midwest, | would say that nearly 100% of the winter wheat is
planted behind soybeans and application of nitrogen is not recommended.

e This experiment will be run again on the same ground where a response to fall nitrogen
for wheat on wheat would be more likely.

High-Performance Proof 95-07 Research809190NRG



6. Addition of LiberateCa to drill-applied fertilizer.

LiberateCa is a 3% liquid calcium, formerly known as Premium Calcium. The soil at this
location has a pH of 5.1. The Liquid Calcium was applied either as a seed treatment (2 fluid
ounces per bushel) or as a combination treatment with Pro-Germinator and Micro 500. Yield
results appear in the following chart.

Chart 7. Effect of 3% Liquid Calcium Applications on Winter Wheat Yield
McLoud, OK - 2008
(All treatments topdressed with 20 gal/A High NRG-N)

Average of 4 Replications
LSD(0.05)- 4.5
LSD(0.1)- 3.8

No drill fertilizer

47.7
A tneamoeny " | 5.5
(2 fluid 0z/Bushel) '
eivappiec:s ol |
Pro-Germinator* '

Calcium seed treatment; 64
Drill applied: 5 gal/A Pro-
Germinator*

Drill applied_: 5 gal/A 62.9
Pro-Germinator +
1 gal/A liquid calcium*
30 35 40 45 50 55 60 65 70

*- plus 2 qt/A Micro 500 Yield - Bu/A

e Calcium as a seed treatment increased yield by 6.8 Bu/A over the no drill fertilizer check
plot.

e However, seed treatment and combination treatments with Pro-Germinator did not
increase yield over that with Pro-Germinator alone.
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Experiment: Drill Fertilizer Comparison in Winter Wheat (09-309)

Planted: 10/10/08 Variety: MSU 8006 Population: 2 million seeds
Plot Size: 15x210/130 Replications: 4 Harvested: 7/24/09
Topdress: 4/17/09

Soil Test Values (ppm):
pH CEC | % OM | Bicarb K S %K | %Mg | %Ca %H | %Na Zn Mn B

7.5 6.3 2.0 13 56 9 23 | 173 | 79.1 0 1.3 0.8 10 0.2

Objectives: Compare several different drill fertilizer programs for effects on yield of winter wheat. Fertilizers
were applied in the seed furrow through seed firmers. Wheat was sown directly into Navy Bean stubble.

Fertilizer Program Comparisonsin Winter Wheat
North Central Research Station - 2009

’ Average of 4Replications

No drill fertilizer

No drill fertilizer
(189 Ib/A 0-0-62 in spring)

76.6
77.8
4 gal/A
4gal/A + 2qt/A
Pro-Germ + Sure-K + Micro 500
85.5
4gal/A + 4gal/A + 2qt/A

10-34-0 + ammonium zinc
10gal/A + 2qt/A

86.4

70 74 78 82 86
Yield - Bu/A
All treatments received 26 gal/A of 28% + eNhance at topdress. /

LSD(0.1): 5.7. (0.2):4.7] CV:7.2%
Conclusions:

e There was a significant yield response to the addition of drill fertilizer, with Pro-Germinator + Micro 500
producing the highest yield. This was with 4 gal/A of product compared to 10 gal/A with 10-34-0.

e Addition of Micro 500 to Pro-Germinator did result in a higher average wheat yield.

o This soil is relatively low in potassium (56 ppm and 2.3% base saturation). However, there was not a yield
response to the addition of 4 gal/A of Sure-K. Furthermore, there was not a yield response in the plots
where there was a spring application of 0-0-62 ahead of the navy beans. So this indicates that phosphorus
is the key nutrient for establishing winter wheat, even in soils with adequate soil phosphorus levels. This
makes sense with a crop that requires quick establishment in the fall before the onset of winter.

*See Product Descriptions in the introduction for more information on ACLF products used. JLWO15210NRG



Experiment: Dryland Winter Wheat Programs (09-405)

Planted: 10/13/08 Variety: MSU 8006 Population: 2 million seeds
Plot Size: 15’ x 100’ Replications: 3 Harvested: 7/24/09
Topdress: 4/17/09

Soil Test Values (ppm):
pH CEC | » OM P1 K S %K | %Mg | %Ca %H % Na Zn Mn B

6.6 8 2.5 22 127 10 4.1 15.7 | 74.1 | 5.7 0.4 0.6 8 0.5

Objectives: Compare different fertilizer programs for effects on yield of dryland wheat. = Comparisons
included effect of Sure-K potassium fertilizer in a high-K soil and comparison of application method and timing.
A drill application of 10-34-0 + ammonium zinc (16% N, 20% zinc) was included as a standard. Wheat was
sown directly into soybean stubble.

Fertilizer Program Comparisonsin Dry land Winter Wheat
North Central Research Station - 2009

| Average of 2replications
No drill fertilizer 40.3 i
Drill-applied:
Pro-Germinator + Micro 500 52.2
3 gal/A + 2 qt/A
Drill-applied:

Pro-Germ+ Sure-K + Micro 500
3gal/A +4gal/A+ 2qt/A

Stream-bar after planting:
Pro-Germ+ Sure-K + Micro 500
3gal/A +4gal/A+ 2qt/A

Applied at topdress with N:
Pro-Germ+ Sure-K + Micro 500
3 gal/A +4gal/A+ 2qt/A

Drill-applied:
10-34-0 + ammonium zinc
7.5gal/A+2qt/A

30 35 40 45 50 55
Yield - Bu/A )
All plots were topdressed with 20 gal/A of 28% + eNhance. /

LSD(0.2): 5.7; (0.1): 7.6.

Conclusions:

e There was a significant yield response to application of Pro-Germinator + Micro 500.

e There was not a yield response to application of Sure-K with Pro-Germinator in this soil with high K. This
has been seen in other experiments, even with lower soil K levels. But phosphorus fertilizer is needed.

e |t is important to get the fertilizer placed in the seed zone as a surface application after planting yielded
significantly less than a drill-applied treatment using seed firmers.

e The application of P, K and micro fertilizers at topdress resulted in a yield nearly as high as application with
the drill. But this has not been consistent, and has actually yielded much lower in previous tests.

e Application of 3 gal/A of Pro-Germinator + Micro 500 yielded higher than 7.5 gal/A of 10-34-0 and zinc.

*See Product Descriptions in the introduction for more information on ACLF products used. JLWO15210NRG



Experiment: Nitrogen Comparison on Winter Wheat (09-517)

Planted: 9/26/08 Variety: MSU 8006 Population: 2 million seeds
Plot Size: 15’ x 130’ Replications: 4 Harvested: 7/23/09
Topdress: 4/13/09 Late Topdress: 5/5/09

Soil Test Values (ppm):
pH CEC | % OM | Bicarb K S %K | %Mg | %Ca %H | %Na Zn Mn B

73 | 114 | 23 17 95 7 21 | 269 | 704 0 0.6 1.2 10 0.6

Objectives: Compare different liquid nitrogen fertilizers applied at topdress for effects on wheat yield. Wheat
growth stage at topdress was Feekes Stage 4 and 3 inches tall. At the late topdress, wheat was at Feekes stage

6 (jointing).

Topdress Liquid N Comparisons in Winter Wheat
North Central Research Station - 2009

Average of 3Replications

High NRG-N 86 9*
18 gal/A )

High NRG-N + Fe + Mn
18gal/A+ 1 qt/A+1qt/A

28% UAN
28% + eNhance 94.1
24 gal/A '

87.9

28% + eNhance
16 gal/A; 8 gal/A 96.5
atfirst and
second topdress ; : : : ; : :
82 84 86 88 90 92 94 96 98
Yield-Bu/A
All plots received 1 gal/A Pro-Germinator + 5 gal/A Sure-K + 2 qt/A Micro 500 with the drill at planting.

LSD(0.1): 5.7, (0.1): 4.4. CV: 7.9%

~ Responsible Nutrient Management: Bushels produced per Ib-N applied

"‘?\ High NRG-N 18 gal/A | 86.9bu [51.5|b-N|1.7 bu per Ib-N applied

"ﬂ'.‘-""! 28%+eNhance |24gal/A | 94.1bu | 721b-N [1.3 bu perlb-N applied
Hansgeman

28% UAN 30gal/A | 87.2bu | 901b-N |1.0bu perlb-N applied

Conclusions:

e The High NRG-N treatments at 18 gal/A and the 28% at 30 gal/A all produced similar wheat yields.

e The 28% + eNhance treatments at 24 gal/A produced yields that were significantly higher than the other
nitrogen treatments. At the rates applied, eNhance caused a 30% increase in nitrogen efficiency of 28%.

*See Product Descriptions in the introduction for more information on ACLF products used. JLWO15210NRG



e Application of micronutrients with High NRG-N did not result in a higher yield. This is perhaps due to the
application of Micro 500 at planting which satisfied the micronutrient requirement.

o Asplit application of 28% + eNhance resulted in a slightly higher yield than the single application. The later
application did not cause noticeable foliage burn.

Harvesting wheat plots that evaluated nitrogen topdress applications at the
North Central Research Station.

*See Product Descriptions in the introduction for more information on ACLF products used. JLWO15210NRG



Experiment: Fertilization of Winter Wheat. University of Maryland, Poplar Hill
Research Facility, Quantico, MD

Soil Test Values (ppm): sample from adjacent field
pH CEC | »OM P1 K S % K % Mg | %Ca % H % Na Zn Mn B

6.5 6.1 1.5 94 143 11 6 21 63.7 | 8.4 0.7 3 0.4

Objectives: Evaluate a variety of Liquid and dry fertilizer applications. Liquid variations include: rates, timing
(fall vs spring), addition of nitrogen (as High NRG-N) in the fall application, and substitution of dry potash for
Sure-K. The University of Maryland recommendation is for 30-30-60 to be applied as dry fertilizer in the fall
followed by topdress in the spring. The same topdress was used for all. The trial was conducted by Mr. Ron
Mulford. The treatment list was lengthy with results below.

Wheat plots in late March at the University of Maryland Experiment Station Poplar Hill Facility.

*See Product Descriptions in the introduction for more information on ACLF products used. JLWO15210NRG



Treatment # analysis Rate/Ac Timing Placement Bu/A
1 |Pro-Germinator " 9-24-3 3gal Fall Drill in furrow 97
Sure K " 216 5gal
Micro 500 2qt
8.5 gpatotal
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
2 |Pro-Germinator " 9-24-3 3gal Fall Drill in furrow 93
Sure K " 216 5gal
Micro 500 2qt
High NRG-N 27-0-0-1S 5 gal
13.5 gpa total
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
3 |Potash - Dry 0-0-60 1001Ib Fall Preplant Broadcast 91
Pro-Germ " 9-24-3 3gal Drill in furrow
Micro 500 2qt
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
3A|Potash - Dry 0-0-60 1001Ib Fall Preplant Broadcast 98
DAP - Dry 18-46-0 651Ib
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
4 |Pro-Germinator " 9-24-3 3 gal Fall Preplant Broadcast 89
Sure K " 216  5gal
Micro 500 2qt
High NRG-N 27-0-0-1S 5gal
13.5 gpatotal
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress

*See Product Descriptions in the introduction for more information on ACLF products used.
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5 [Pro-Germinator " 9-24-3 3.75gal Fall Preplant Broadcast 96
Sure K " 216 6.25gal
Micro 500 25qt
High NRG-N 27-0-0-1S 6.25 gal
16.375 gpa total
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
6 |Pro-Germinator " 9-24-3 3gal Fall Post Emergence 101
Sure K " 216 5gal (- 2 inch growth)
Micro 500 2qt Broadcast
High NRG-N 27-0-0-1S 5gal
13.5 gpatotal
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
6A |Pro-Germinator 9-24-3 3 gal Fall Post Emergence 89
Sure K 2-1-6 5gal (- 2inch growth)
Micro 500 2qt Broadcast
High NRG-N 27-0-0-1S 5gal w/Herbicide (Osprey)
13.5 gpatotal
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
7 |Pro-Germinator 9-24-3 3.75¢al Fall Post Emergence 106
Sure K 2-1-6 6.25¢al (- 2inch growth)
Micro 500 2.5qt Broadcast
High NRG-N 27-0-0-1S 6.25 gal
16.375 gpa total
30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress
8 |130% UAN / eNhance 30-0-0 7.5¢al Spring 1st Topdress 91
Pro-Germ 9-24-3 3 gal
Sure K 2-1-6 5gal
Micro 500 24t
16 gpatotal
30% UAN / eNhance 30-0-0 12.25gal 2nd Topdress

*See Product Descriptions in the introduction for more information on ACLF products used.
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8A [30% UAN / eNhance 30-0-0 10gal Spring 1st Topdress 95
Pro-Germinator " 9-24-3 3gal

r

Sure K 2-1-6 5gal
Micro 500 24t
18.5 gpatotal
30% UAN / eNhance 30-0-0 14.5qgal 2nd Topdress
9 |Check No Fertilizer 44
Treatment # Rate /Ac Timing Placement
13 |Potash - Dry 0-0-60 117 1b Fall Broadcast 101
DAP - Dry 18-46-0 76 Ib
Am Nitrate 34-0-0 33#
Am Sulfate 21-0-0-24S  48#
274#

26-0-0-14S 116 1b Spring 1st Topdress

167 Ib 2nd Topdress
14 |Potash - Dry 0-0-60 117 1b Fall Broadcast 98
DAP -Dry 18-46-0 76 1b
Am Nitrate 34-0-0 33#
Am Sulfate 21-0-0-24S  48#
2744#

30% UAN / eNhance 30-0-0 11 gal Spring 1st Topdress
30% UAN / eNhance 30-0-0 16 gal 2nd Topdress

Conclusions:

e Application of nitrogen in the fall following soybeans did not improve yield. (Trt 1 vs. 2)

e Sure-K as the K source resulted in higher yield than 0-0-60. (Trt 1 vs 3).

e The Liquid program (Trt 1) was nearly equal in yield to the standard University dry program (Trt 3A).

e For fall application, the in-furrow drill application (Trt 2) was better than preplant broadcast (Trt 4).

o Increasing the rate of broadcast fertilizer 25% increased yield (Trt 5 vs Trt 4).

¢ Fall broadcast application to 2 inch tall wheat resulted in the highest yield (Trt 6 and 7).

e Fall postemergence application of fertilizer plus Osprey herbicide caused injury and reduced yield (Trt 6A).

e Waiting until spring to apply Pro-Germinator and Sure-K was effective here, with the higher rate producing
higher yield (Trt 8 and 8A).

*See Product Descriptions in the introduction for more information on ACLF products used. JLWO15210NRG





