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Uncertainty about nitrogen needs results in an optimal The data are from a long-term experiment conducted on winter wheat’s response to fertilizer. In total 43 years are used _ _
solution where producers apply nitrogen that is not needed dating from 1971 to 2015. The experiment conducted using a random block design. Rainfall data was obtained from the ;able 2 (PElEIMEE =S e e il B ) (e Selele
in most years. Precision nitrogen application has sought to University of Oklahoma weather center. The rainfall data are the cumulative rainfall in inches between October and Pzigr%neieer NMean
apply JL:ISt the right amoun’-c of nitrogen in a glv.en year. The January of each year. Intercept 52 437E
extra nitrogen usually applied not only results in decreased (3.2459)
proflt.s el farmers, 't_ s Elsw Uk e eXtema“t'e_S S e Figure 1. Wheat fertility experiment 502 Figure 2. Average wheat yield for Lahoma experiments Nitrogen (lbs/acre) 0.0911
leaching of nitrogen into groundwater and runoff into lakes . ... 0.0347
. nutrient application rates (0.0347)
and rivers. - Lag of Yield 0.111
o ) ) re-plant N rate Pre-plant P rate Pre-plant K rate 8 O B
Research has shown these precision farming techniques are TRT (bN/ac) B e _ _ (0.0444)
not typically profitable, such as in precision sampling of the ; 2 :; ; < 70 - Rainfall (inches) 0.0686
soil (Hurley et al. 2001; Swinton and Lowenberg-DeBoer - - " s = 60 _ _ _ (0.4079)
1998) and precision sensing of the plant (Biermacher et al. 4 20 20 = % Rainfall-Nitrogen Interaction (()605015173)
. . . 5. 60 40 60 < 50 - '
23291. These precision techniques can also be costly to — — — - § [F N ————— 0.00006
pt. T 100 20 50 = 40 - (0.00066)
We propose using yield data from yield monitors as well as e 60 0 60 30 - Plateau 34.173
local weather to make recommendations about nitrogen - — — — = (4.2885)
response. Note that we are letting the response to nitrogen - pos o o E 20 - Lag of Yield Plateau Shifter 0.2292
be a function of weather rather than just the yield being a 12 60 60 0 =10 - | _ (0.0245)
function of weather. Yield monitor data and weather data are 13, 100 80 60 Rainfall Plateau Shifter 0.0383
. . N N . 14. 60 40 60 (Sul-Po-Mag) O rrrrrrrrrrrr1rr1r1rr17 11111t 1r 11171717 17 17 17T 17T 17T 17T 17T 17T 17T 17T 17T 17 1T T1TT1TT/1 (05743)
cqllgcted. The q.uestlon is how 'Fo use this data and how much e s SR NI MGG S NG SO SO MG SRS AN PNGPAN
will it help predict how much nitrogen to apply? *- YP plot Year
Method Conclusions
_ _ We estimated the following linear stochastic plateau yield model: The interaction term for rainfall and nitrogen is positive,
Objectlves which indicates that higher amounts of winter rainfall
_ would require more nitrogen to be applied.
The objective of this paper is to use cheaper information (1) Yie =min( o + B1 * Ny + Ba*Yie—q1 + B3 * Re + Ba* NiRe + s * Ni¥je 1, P+ po *Yieq + p3* Re + A¢) + & | : o
to predict wheat yield response to nitrogen. For this _ _ . _ .
paper the information used was weather and yield data A~ N (O, 0,21) The 1nterac_:t_1on term for previous yeat s ylek_:‘l I e
from a research station in Lahoma. Oklahoma. IS also positive, meaning that more nitrogen is needed
, when the previous year had high yields.
Eir ~ N(O, 08)
whefreI |Y1l=t IS tré)e ¥If)|d |tn )3ear t om 1:the |thtp1{,o;2 Nl |£shth_e tnltro?_en alljp}:t)lled, Yi'tt_l IS the é/lel_d ?flfhe prewtc:)u;, y;:ar, Rt ;z the Rainfall and yield data can be a cheap way of predicting
ainia t ror]r; tC 0 er.to anuaryﬁ C)l/eard t’hi ¢ 15 e in ere}c |9nldepvx{eetrr1]n| Irotgen z_ant ralntal nyeart, il ita_l tls'b ? q nitrogen application rates. Even though predictability may
1nteratc 10n]c e :;eenl r}[1 rogen app t16 a(;l € prev10us”yegr_ i}']tl)et ,d IS te plateau Intercept, A, Is a normally aistribute be lower than other methods, this could potentially be a
errorierm for the plateau in year ¢, and &; 15 a hormally distributed error term. way to utilize big data as the costs of obtaining rainfall and
yield data are relatively low.
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