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Use of Agrotain® to Prevent Urea Volatilization in Irrigated
Wheat Production, Casa Grande 1996

M. J. Ottman

Introduction

Wheat is grown intensively in Arizona with about 7 irrigations and 4 nitrogen applications. The crop is typically
planted in December and harvested in late May or early June. Most of the wheat planted this year is durum for
pasta. Quality is very important in durum, and nitrogen fertilizer application is the single most important cultural
practice affecting grain protein, a major component of quality. Agrotain, a urease inhibitor, may fit the cultural
regime in this area for early season nitrogen applications. Granular urea is often applied from January through the
middle of March when rain is more likely and water -run applications are undesirable due to saturated soil
conditions. Agrotain may prevent gaseous loss of nitrogen from urea applied as a granule until rain or irrigation
water incorporates the fertilizer into the soil.

Procedure

A field trial was established at the Cockrill farm near Casa Grande, AZ during the 1995 -96 crop season on a sandy
loam soil. The previous crop was cotton. The seedbed was prepared by ripping, disking, landplaning, and forming
the border ridges. A total of 54 pounds per acre of nitrogen and phosphate were applied preplant as 27 -27 -0. The
dumm cultivar Duraking was planted at a rate of 175 pounds of seed per acre on 13 December 95 and watered up on
23 December. A total of eight irrigations were applied on the following dates using the border flood method: 23
Dec, 6 Jan, 17 Feb, 7 Mar, 21 Mar, 3 Apr, 14 Apr, and 27 Apr. Nitrogen was applied in the irrigation water on 6
Jan and 17 Feb at a rate of 68 pounds of nitrogen per acre each application with about the same amount of nitrogen
from anhydrous ammonia and UAN32.

The field was divided into 12 plots about 2 acres in size (1209 ft. x 70 ft.) consisting of one border each. Two
borders were irrigated at a time corresponding to an irrigation set. Urea was broadcast at a rate of 92 pounds of
nitrogen per acre on 29 Feb. In alternating borders, Agrotain was mixed with urea at a rate of 8 ounces of Agrotain
per 100 pounds of urea. The fertilizer was watered in on 7 Mar. The experimental design was a complete block with
two treatments and six replications.

Stem nitrate samples were taken from the plots on March 20 and March 28 at the pre -boot to early boot stages as an
indicator of the nitrogen status of the plant. Whole plant samples were removed on Jun 7 from eight 4 sq. ft. areas
in each plot for biomass and total nitrogen uptake estimation. Grain yield was determined from a 20 ft. wide
combine swath from each border harvested on 11 Jun. The grain from the combine was weighed with a weigh
wagon and yield calculated based on the area. A sample of grain was analyzed for test weight, kernel weight, hard
vitreous amber count (HVAC), and protein. Kernel weight and HVAC were determined from 10 grams of hand
picked kernels. Protein was determined using a NIR whole grain analyzer and expressed on a 12% moisture basis.

Discussion

Grain yield and kernel characteristics are presented in Table 1. We were not able to detect any difference in yield,
test weight, kernel weight, HVAC or protein due to Agrotain application. Agrotain also failed to increase total
biomass or straw yield (Table 2). Furthermore, no differences were detected in stem nitrate or content of nitrogen
in the straw or grain (Table 3).

Volatilization of urea from fertilizer granules depends on available moisture among other things. This moisture
could be supplied by light rainfall, dew, or high relative humidity. This was a relatively dry season with low
relative humidity and the only measurable rainfall occurring on March 14. Conditions may not have been
conducive to volatilization. Another explanation for lack of a response to Agrotain could be that yields were
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relatively low in this trial as throughout the state, and the nitrogen fertilizer rates high compared to the yield
potential. The plant was never starved for nitrogen or even borderline deficient, which could have influenced the
results.

Agrotain may have a place in wheat production in the irrigated southwest. However the exact conditions required to
obtain a response are not know at this time.
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Table 1. Grain yield and kernel characteristics as affected by Agrotain.

Treatment Grain yield Test weight
1000 kernel

weight
Hard vitreous
amber count Grain proteinl

lbs/acre lbs/bu grams

Standard 4603
farm practice

63.5 49.9 0.1 15.3

Agrotain 4545
with urea

63.4 50.3 0.0 15.3

Statistical No
difference (5 %)

No No No No

1 Grain protein calculated on 12% moisture basis.

Table 2. Grain, straw and total yield and harvest index as affected by Agrotain.
Treatment Grain yield Straw yield Total yield Harvest Index

lbs/acre lbs/acre lbs/acre

Standard
farm practice

4603 5697 10,300 44.4

Agrotain
with urea

4545 5761 10,306 44.0

Statistical
difference (5 %)

No No No No

Table 3 Stem nitrate concentration and grain and straw nitrogen concentration and uptake as affected by Agrotain.

Treatment
Stem nitrate' Stem nitrate'

March 20 March 28
Grain N
Conc.2

Straw N
Conc.2

Grain N
Uptake

Straw N
Uptake

Total N
Uptake

ppm ppm % % lbs/acre lbs/acre lbs/acre

Standard
farm practice

2937 2604 2.81 0.41 129 23 152

Agrotain
with urea

2887 2534 2.80 0.41 127 24 151

Statistical
difference (5 %)

No No No No No No No

1 Desired range for stem nitrate near boot stage is 1000 to 3000 ppm.
2 Grain and straw nitrogen concentration calculated on "as is" moisture basis (about 8% for grain and 6% for straw).
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