Determining Local Crop Coefficients for Efficient Irrigation Scheduling in Montana
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Table 1. Growth stage observations through the season

There are over 2 million acres of irrigated land in the state of Montana (anonymous, 2009). St W 2013 s 16 L = R e 013
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Agriculture Organization in 1998 as a guideline to determine crop water requirements (Allen et Figure 2. Initial estimate of energy flux from the barley crop using the eddy covariance tower (left), 13-Jun >eed set 105
al., 1998). The ASCE standard provides an approximation of crop water use that is rarely tested and reference ETo from the electronic weather station at SARC (right). The Judith locations were 25-Jun Soft dough 11.2
against measurements despite the widespread application of this approach. dryland wheat crops and are included for comparison. 10-Jul Hard dough 11.4

Evapotranspiration (ET) is largely driven by ambient air temperature, atmospheric vapor
pressure deficit, and wind speed. Regional weather stations routinely measure these
parameters and the data are freely available for use. For irrigation scheduling, additional
processing of this data is necessary; reference ET (ETo) must be calculated. Locally applicable
crop coefficients (Kc) can then be used to convert the ETo into actual crop water use. Currently
the Kc values used in Montana have been estimated using the documentation for the ASCE
models, but have not been tested, which leads to inaccuracies. Independent regional
verification is needed.

Summary

(d We are just at the beginning of evaluation of data for this study and all results
should be considered tentative and subject to change as we clean up data sets. With that
said, results from this location for the first year look very promising. The data from the
second location near Kalispell also looks solid. That location is under a pivot, which
complicates the analysis so we are not ready to present it here.

The eddy covariance method of measuring evapotranspiration (latent heat flux) from a surface
can be used to derive crop coefficient values and improve ASCE approximations by dividing the
daily ETo from a nearby weather station with the daily latent heat flux (Suyker and Verma,

2009; Harris and Stoy, 2015). (d At Huntley sensible heat flux declined beginning around DOY 160 (H, Fig. 2) which

coincided with heading stage. At this stage, the crop had full canopy cover following an
irrigation event. Crop transpiration which has surface cooling effect (negative flux) is inferred
and remained very high until day 190 (which coincided with hard dough stage). In cereals,

Photo: Eddy Covariance Tower in an irrigated barley, Huntley (Southcentral MT) crop water use demand at this stage was reduced such that irrigation provided no yield
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i senescence had started. Therefore, the significant reduction of transpiration cooling effect
coincides with a rising H. The majority of water loss from DOY 188 onwards was attributed to
ET. soil evaporation.
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Figure 1. lllustration of determining crop ETc using reference ET ( Allen et al., 1988) R2 = 0.9989 data to predict Kc. If we are successful, we will be able to build an applicable Kc for each
5000 season based on inputs from a specific field and associated weather station.
OBJECTIVES 00
1) Measure crop water use of malt barley (near Huntley, MT) and spring wheat (near Kalispell, 1000
MT) in non-stressed irrigated environments in proximity to local weather stations.
500
1) Data collected will be used to develop water use Kc for local use.
0
1) Determine the relationship between growing degree days (GDD), heat units, and the 17-Mar 6-Apr 26-Apr 16-May 5-Jun 25-Jun
duration from date of planting to physiological maturity and harvest, canopy ground
coverage to estimate the time needed to reach the cardinal points of the Kc curve. Figure 3. Growing degree day (base 32) accumulation during the growing season, Huntley.
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science. reference locations, Huntley.
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