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2002-2009). The question then becomes “should optimal N fertilizer rates be Jesg in dry years
with low yields” and if that is the case “how much less™? Another consideration is “how does
optimum fertilizer N rate change with commodity price and N cost”? Hay prices were
exceptionally good during the drought years of 2001-2007, because there just wasn’t much hay
to go around. The value of the hay also, influences a farmer’s choice with respect to N rate.
Several methods have been used to estimate fertilizer N needs for forage and cereal grains
(Mullen et al. 2003, Hernandez and Mulla 2008, Black and Bauer 1988, Dahnke et al.1988,

YG. In situations where soil sampling/testing is available a soil “test analysis“ is then
incorporated to evaluate N available at the time of sampling ( usually NO;-N). The soil test might
include soil organic matter (SOM) measurement to estimate what will be made available through
N mineralization of SOM (Npin). A fertilizer amount s then recommended to make up for the
shortfall of inorganic N and the estimate from Nmin to match the calculated N requirement
(Cabrera et al 1994). Another simpler (although empirical and soil and site specific) approach is
to fit an N response function to N rate by yield data for a regions soil. Typically the response
function is fit either to a calculation of relative yield or to actual yield and then a quadratic
equation or similar curve linear model is fit to the data using multiple-linear regression. The
fitted grain yield N rate e€quation is then used to calculate economic optimum N rate (EONR) for
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a specific soil, climate and yield range. Because yield levels are lower in the CGPR then other
areas of the country most of the fertilizer needed can be put on either at planting time or just

rate for hay production? In this manuscript, we evaluate dryland winter triticale-hay yield
response to applied N using 3 sites years of data and calculate optimal N rates with changing

MATERIALS AND METHODS

Winter triticale (cultivar NE422T) was no-till planted into wheat stubble in 2007 and
millet stubble in 2009. In 2007 and 2009 the Crop was fertilized at 0, 25, 50, 75 and 100 Ibs of N
per acre on a Weld silt loam soil. Fertilizer was applied in a preplant broadcast application as

Eq.[1] Relative triticale - hay Yield = 41,733 74 + 1.04474N - 0.00519N?

W?ere Nis Ibs of N Per acre and Relatjve triticale-hay yield is a number between 0 and 100
(R"=0.70).

Price of N is $ 0.50 and $ 0.75 per Ib actua] (Urea at $342-576/ton). Hay price set at $40, $60,
$80 and $100 per ton (the 5 year average price for triticale hay is $65/ton). Assume production
costs of $100 per acre for dryland fall planted winter triticale,

Eq. [2] Net retumns = (a+bN- ¢N2) * maxyd * Price - $0.50N - $100
where, /

Netreturns: s in $ per acre

a: is the y intercept of the N response function (41.733 74)

b: is the linear slope of the response function ( 1.04474)

c: is the quadratic slope of the response function (-0.005] 9)
maxyield: is the triticale -hay yield range you are concerned with

Price: is the Hay price in $ per ton ($40-$100).

0.50: is the price of fertilizer N in § perlbof N ($0.50-0.75)

$100: is the production costs for winter triticale hay in $ per acre
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The same analysis was generated from a fit of the data where he residual N in the top two feet of
the profile was added to the N applied just prior to planting this produced the tollowing equation

(Eq. [3]).

Eq. [3]

Where NapResN is the Ibs of N applied per acre, plus the residual N found in the soif (top two
feet) at planting and Relative wheat yield is a number between 0 and 100 (R> = 0.65). Residual
nitrate-N plus ammonium-N in the top two feet of the soil profile for the N rate experiments
presented here were 92. 9, and 47 |bs of N per acre for the years 1995, 2007 and 2009
respectfully. The average N available for the 3 site-years the experiment was conducted is 49 |bs
N in the top two feet of the soi] profile prior to planting.

Relative triticale - hay Yield = 20.88458 + 0.93720NapResN - 0.00303NapResN?

RESULTS AND DISCUSSION

calculated at 100 lbs of N per acre. However, farmers are more interested in maximizing net
returns than in maximizing yield. The data in table 1 provides calculated optimum N rates
(rounded to the nearest 5 Ibs) based on these data (Fig. la) where maximum net returns are
expected for various yield ranges and hay prices.
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Figure 1. a) Triticale-hay yield (Ibs/acre) as a function of N rate, b) Relative wheat yield as a
function of N rate.

For dryland triticale, in dry years the optimum fertilizer N rate is between 0 and 80 Ibs of
with our soils and residual
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analysis we assumed the same § value of the applied N fertilizer. The N rate plus residual N
required to reach maximum yield calculated from Eq.[3]is 154 Ibs. Which approximates closely
what we €xpect from adding 49 [ps ¢, the 100 predicted by Eq.[2] (100 + 49 = 149). It is not
Surprising, how the optimum N rate Increases if One considers the residual N already in the Soil,
The trends are similar as i Table | and 2 in that a5 yields decline, the optimum N rate declines,

Table 1. Economicaﬂy optimum fertjljzer N rate when residual N is 49 Ibs in the top 2 feet of
the soil profile at 4 different triticale hay prices of $40/ton, through $100/ton. Here We assume
fertilizer cost $0.50/b N using Eq. [ 1].
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Table 3. Economically optimum fertilizer N rate with residual N as part of equation (top 2 feet)
at 4 different triticale hay prices of $40/ton, through $100/ton. Here we assume fertilizer cost
$0.50/Ib N) using Eq. [3].

. yield range $40/ton $60/ton $80/ton $100/ton
Climate Tons/
b A B —— optimum N rate, Ibs/acre * --.----... oo
1.0 0 15 50 70
Dry 3 0 50 55 %0
years
2.0 50 85 105 115
A 3.0 85 110 120 125
verage
years 35 95 15 125 130
4.0 105 120 130 135
5.0 115 125 135 140
Wet years 55 ) 115 130 135 140
6.0 120 130 137 140

These optimum N rate tables are helpful in interpreting the general economic
relationships with respect to dryland triticale-hay yield and N rate/residual N but are not a
substitute for soil testing from a reputable soil test lab. The tables do represent a reasonable
guess at N fertility needs for this crop planted in dryland-silt loam soils in the CGPR. The
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