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When and Where a Nitrification Inhibitor might be Profitable in Corn Production in Iowa
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Figure 1. Locations of on-farm strip-trials having injected liquid swine ma-
nure applied with and without Instinct™ nitrification inhibitor in 2009 and

2010.

Method and Data Analysis

InstinctT'V' IS an encapsulated form of nitrapyrin. The capsules
are designed to protect the inhibitor from volatilization losses,
from permanent fixation by soil organic matter or clay minerals
and to enable the slow release of the inhibitor with potentially
longer inhibition action.

Instinct was evaluated in 11 on-farm trials (Fig. 1) in 2009 and
15 trials in 2010. Each trial had two treatments — injected liquid
swine manure with and without Instinct — replicated 3 to 5 times.
In each year, all trials were corn after soybean (C-S), except
three planted to corn after corn.

Nitrogen status of corn was evaluated by using the late-spring
soll nitrate test (only in 2010), the end-of-season corn stalk ni-
trate test, digital aerial imagery of the corn canopy, and by ana-
lyzing distributions of yield responses (YR) estimated for each
trial. The YR distributions were derived by partitioning yields into
150 ft. long cells along each pair of the treatments. Stalk and soll
nitrate samples were collected at 9 locations within each field

(Fig. 1).

Hierarchical statistical analysis was used to simulate predictive
YR distributions and to identify potential effects of field-scale fac-
tors — monthly and cumulative rainfall — and within-field factors —
soll organic matter (SOM), slope or soil drainage class — on YR
to the inhibitor.

Analysis of digital aerial imagery was done to identify differences
In reflectance of the corn canopy between the two treatments.
The green reflectance values were extracted from the area of
about half the width of each strip.

This study was supported in part by Dow AgroSciences and the soybean checkoff.

Results

n both years for C-S, the average N rate applied with manure

was about 170 Ib. of total N/acre. About 60% of the trials re-
ceived additional 30 to 50 Ib. N/acre to avoid large yield losses
after wet spring in 2009 and wet early June in 2010 (Fig. 3).

On average, the inhibitor did not increase yield in relatively nor-
mal 2009 but increased yield by 2 bu./acre in relatively wet 2010
(Table 1). In 2010, the 90% confidence interval for the mean YR
ranged from 0.4 to 4 bu./acre. Based on field-level simulations
for unobserved fields, about 20% of the trials were predicted with
a profitable field-level YR in conditions similar to 2009 (Fig. 2A)
and about 50% of trials in conditions similar to 2010 (Fig. 2 B).

In both years, within field variability in YR was 3 to 5 times larger
than between field variability (Table 1), however, none of the spa-
tial factors — SOM, drainage or slope — had effect on YR. Also,
field level factors — total N rate and time of application — did not
influence YR.

In 2010, fields with above normal spring rainfall (>10 in.) were
predicted to have a field-level profitable YR about 70% more
often than those with below normal spring rainfall (Table 1 and
Fig. 2B). However, the predicted effects should be studied more
because only 4 fields in 2010 (southeastern corner of lowa, Fig.
1) had excessive spring rainfall.

In both years, the inhibitor did not affect corn N uptake (Fig. 4).
However, >50% stalk samples tested deficient in both years,
suggesting ideal conditions for detecting YR. Other on-farm tri-
als with the same manure N rates and an extra 50 Ib. N/acre
produced an average YR of 7 bu./acre in 2009 and of 10 bu./
acre in 2010.

In 2010, soil mineral-N measured in early June was not affected
by the treatments (Table 2), suggesting that the inhibitor effects
may have passed by the time of soil sampling.

On average, the inhibitor decreased the green reflectance of the
corn canopy by about 4% compared with the control, partially
confirming the observed positive YR in 2010 (Table 2). For both
treatments in both years, within strip variability in the corn cano-
py reflectance was the same.

Marginal

Deficient

Manure Manure+inhibitor

Figure 4. Percentage of stalk samples tested in the four catego-
ries of corn N status. In both years for both treatments, geomet-
ric means nitrate-N of all trials indicated deficient corn N status.

Table 2. Effect of Inhibitor on soil mineral-N measured

in early June of 2010 and on green reflectance of the corn
canopy measured in late August of 2009 and 2010.

Manure Manure+inhibitor

Late Spring Soil Nitrate Test
2010 ppm

NH,;-N 5 6
NO5;-N 23 23
Mineral-N 28 29

Green band reflectance
1089] (20) 108 (20)
77** (21) 73 (21)

2009
2010

# Measured within the top 30-cm of the soil layer at 9 locations.
9 Mean and SD for the green band reflectance.

** Statistically different based on 14-paired comparisons of trial-
level mean reflectance values.

Conclusions

In the relatively normal year (2009), Instinct™ had no effect on
yield or corn N uptake.

In the relatively wet year (2010), the inhibitor produced: 1) a posi-
tive YR, with 50 % chance of profitable YR; 2) slightly decreased
the green reflectance of the corn canopy; 3) but did not increase
soil mineral N nor late-season corn N uptake.

In 2010, fields with above-normal spring rainfall (>10 in.) were
/0% more likely to have profitable YR than those with below nor-
mal spring rainfall.

In both years, the majority of the fields had deficient corn N status
for treatments with and without the inhibitor.

The inhibitor effect may have rapidly diminished during winter or
early spring, suggesting the low likelihood of economic benefits from
its use for all fields receiving injected liquid swine manure in lowa.
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