LSS Nitrogen Management Effects on Soil Water Dynamics and Wheat Evapotranspiration
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Introduction Results

= Understanding the interaction between crop evapotranspiration and applied nitrogen is U oo R ="l  [own S,
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essential for crop-water management. | - \ SN VAN | Y N | MW\»W“\J\VMWJ\/\NN\

RMSE=0.0g, MBE=0.03, NRMSE=0.19
" |t remains challenging to quantify the effect of nitrogen on the behavior of crop
transpiration and soil evaporation as well as soil water dynamics.
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= The influential amount of rainfall has not been clearly determined in which range it affects
the interaction between evapotranspiration and applied nitrogen rate.
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= |s RZWQM2 an appropriate tool for improving the scientific understanding of the e L - e o
interaction between nitrogen application rate and water dynamics in the field? i e e N 000 Lo
Fig. 2. Measured and simulated soil water content Fig. 3. Simulated soil water content for different N Fig. 4. Simulated soil water content for different N
Ob/'ectl'ves for different N rates under the 100% rainfall. rates under the 125% rainfall. rates under the 75% and 50% rainfall.
" Quantifying the effect of N application rates on the soil water dynamics and T : TP [z | 5
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= How would crop evapotranspiration respond to N rates under different climate conditions, HPS | - 2 Y |
. . . . E g [ MBE =-0.23 [ | gl |
represented here through increased and reduced amounts of rainfall during the growing g ° | wwse-> - | g [ A | s 1
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Materials and Methods 3 LY
= Winter wheat was grown in no-till management with corn residue 2016-2017. : | : A Vo /S
= Three N fertilizer rates (UAN) were applied with four replications at the UK Research Farm, A WG E S

Fig. 5. Soil water flux across the 90-cm plane of the root zone Fig. 6. Crop leat area index for different N rates and rainfall

Lexington, Kentucky. for different N rates and rainfall amounts. amounts.
" The climate is humid subtropical. The soil is a Maury silt loam, classified as a mixed, B — oWz W T
semiactive, mesic Typic Paleudalf. o - % a0 | 1008 F VAl
o Nitro en rates o’ : : : Q’QObserved data :-Z E RMSE = 1.23 || %22 «9""@ Z 6&3@ Table 3. Measured and simulated grain
’ . & 1 * M?asurEd sol| propertleslmodel InPUtS * . “g's - NRwist - 0.4 1 N /'n| “J :.;100 wapo‘ac\o“% Eva?"‘afgz yield under measured rainfall (100%).
1.High-N (130 kg N ha?) ¢ Soil texture, saturated and unsaturated 1.Soil water content IR 'JM S N - | |
1 . . . . . . E __ Ii;ul ” ‘\HH | i g 0 b i IS Nitrogen rate Measured Simulated
2.Low-N (70 kg N ha™*) hydraulic conductivity, soil water retention 2.Soil water flux « SN | — __ (kg/ha)  (kg/ha)
i : : e 5 | LN . Sso0 [ High-N 6430 6441
3.Zero-N (0 kg N ha) curve, bulk density, and chemical 3.Evapotranspiration N " o & Li_N o .
properties (table 1). 4.Crop growth o 26w 2LDac 150 S5 o Lt 25701 20y § 0 <“ ZeroN 2691 2650
Fig. 7. Measured and simulated crop evapotranspiration 3 200 @f»@/\: : @Qo“""‘ §
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= Measured soil hydraulic property inputs were manually and iteratively calibrated within one for different N rates under the 100% rainfall : s S
A S SO .
Standard error Of measu red Values (Table 1). S 1-Nov  21-Dec 9-FebDat21-Mar 20-May 1-Nov  21-Dec 9-FebDat:1-Mar 20-May
= RZWQM2 was calibrated for the wheat experiment using experimental data from the N rate Fig. 8. Cumulated actual crop transpiration, soil evaporation,
£130 ke N h 1 g h b g T ] hich is 100% ol and evapotranspiration for different N rates and rainfall.
O g N ha™ under the observed raintall scenario which is o raintall. " The model performed satisfactorily in simulating the impacts of nitrogen rate and rainfall on the daily wheat
* The model was used for simulating the effects of different nitrogen rates on soil water evapotranspiration, soil water dynamics, and crop growth.
dynamics, crop evapotranspiration, and crop growth under different rainfall amounts. = Under the effect of 100% and 125% rainfall scenarios, the High-N rate yielded higher soil water content and soil water flux
“Rainfall scenarios % RZWQM2 performance statistics than the othgr N rates, but its as..soc.lated evapotranspiration was lower than for the other N rates; moreover, the Zero-N rate
e 100% rainfall = (Actual rainfall * 1.00) ¢ Normalized Root Mean Square Error (NRMSE). yielded the highest evapotranspiration.
| | _ o o0 . . . . L
e 125% rainfall = (Actual rainfall * 1.25) * Root Mean Square Error (RMSE). In thfa 75% and S.OA) rainfall sF:enfa\rlos, all N rates showec?l similar §0|I water contept, soil water flux, and evz.;\po.transplratlon.
. . . [
e 75% rainfall (Actual rainfall * 0.75) * Mean Bias Error (MBE). The |rT1pact of nltrogen application rates on thg behavior of soil water dynamics and crop evapotranspiration components
e 50% rainfall & (Actual rainfall * 0.50) | was differed depending on modeled extent of rainfall.
Table 2. Default and calibrated crop parameters for wheat.
Wheat Cultivar Parameters Default Calibrated
990003 WINTER-US P1V Days at optimum vernlizing temperature required to complete vernalization 40 38 s
Table 1. Field measurements and model inputs of soil properties. e el TR Conclusions
From field measurements P5 Grain filling (excluding lag) phase duration (degree C day) 400 500
Soil horizon Particle fraction (% Bulk density Ksat ©at0.10 bar & at 0.33 bar © at 15 bar ernel number per unit canopy weight at anthesis . . . . . . . . . .
o snd sy g ey e (e (e TR T = Nitrogen application rates were appreciably manipulated the crop evapotranspiration and soil water dynamics under high
0-10 0.07 0.70 0.23 1.46 0.44 0.37 0.33 0.13 G3 Standard, non-stressed dry weight (total,including grain) of a single tiller at maturity (g) 1.5 1.5 . . . . . .
o NN T N N U N S PHINT Intrval betieen succesiv leaf tp appearances (degree daye) 10 rainfall amounts. However, under low rainfall amount, soil water dynamics and crop evapotranspiration were not affected by
= T 1T T T T T T T = ® [EmPredpitaton — Reference evapotranspration — Temperature ] N application rate.
el s &6 je " The results of this study show the applicability of the RZWQM?2 for improving the scientific understanding of the interaction
S I T B N N "" between N rate and water dynamics in the field.
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evapotranspiration during wheat growing season.
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