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Use of \WWater Productivity Data
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WPFE Data:
yield and water use
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Variety selection
Population
Fertilization
Weed/Pest control
Tillage
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Water Balance

|

P Precipitation

| Irrigation

ET Evapotranspiration l DP
R Surface Runoff

DP Deep Percolation

ASW Change in Soil Water Storage
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1+P-ET-DP-R = ASW
ET = 1+P-ASW-DP-R




I Precipitation > 50% of potential ET (CWR),
Difficult to estimate losses

P ET
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Irrigation Applications (mm)

W
-
o

N
-
o

100

0

P~ n (@)
- - -
- o o
| | |
|

Corn 11

e Tmnt 1

Cumulative Irrigation Applications (mm)

e TN 2
e TIINE 3
a Tmnt 4

= Tmnt 5
Tmnt 6

-
o

S——

In-Season Precipitation = 200 mm

130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

DOY




Soil Water Content
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Irr, Prec, SWD (mm)
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Soil Water Deficit
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Reference ET
(to extrapolate results
to other years and sites)




\Water Balance Spreadsheet

Irrigation Schedule Corn Tmnt 1 100 %

Date 1-May 2-May 3-May 4-May 5-May 6-May 7-May 8-May 9-May 10-May 11-May 12-May 13-May 14-May 15-May 16-May 17-May 18-May
DOY 121 122 123 124 125 126 127 128 129 130 13 134 135 136 137 138
Stage of Growth Planting ‘ ‘ ﬁ

Root Zone Depth mm 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Canopy Cover % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% O% O% 0% 0% 0% 0% 0%
Kcb (Table) 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Kcb (CC) 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Kcb (selection) h | 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0| 0] 0] 0] 0] 0] 0] 0|
Kcb (Select) 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Ks 1.00 0.36 0.30 0.23 0.19 0.14 0.10 1.00 1.00 1.00 0.89 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Kcb (Select) * Ks

Tc (Kcb Select) mm/d 0.6 0.2 0.2 0.2 0.2 0.1 0.1 1.2 1.6 12 0.1 0.2 0.9 0.3 0.4 0.9 0.5 0.2

Cum Tc (Kcb select) mm 0.0 0.2 0.5 0.6 0.8 0.9 1.1 2.3 3.9 5.1 5.2 5.4 6.2 6.5 6.9 7.8 8.3 8.4
Cum ETc (Kcb Select mm 1 1 1 1 1 2 6 7 9 10 19 20 21 21 22 22 23 32
[ETc (BR) Immid | o0.01] o0.01] o001] o0.01] o001] o0.01] o001] o001] o0.01] o001l o001] o001 o001] o001 o001] o001] o001] o0.01]
Kc Cal (BR/ETT) 0.00 000 000 000 000 000 000 000 0.00 0.00 0.02 0.01 0.00 0.01 0.00 0.00 0.00 0.01
Cum ETc (BR) mm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Precip mm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.0 16.0 0.0 0.0 0.0 0.0 0.0 15.0
Eff Precip mm o.o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.6 14.8 0.0 0.0 0.0 0.0 0.0 6.6
Cum Eff Prec mm 0 0 0 0 0 0 0 0 0 23.6 38.4096 38.4096 38.4096 38.4096 38.4096 38.4096 45.0096
—
Proj SWD - 1050 mm mm 752 755 756 758 759 519 531 547 55.9 32.4 17.8 18.6 18.9 19.3 20.2 20.6 14.2
Meas. SWD - 1050 m mm

Proj SWD - RZ mm 6.0 6.2 6.5 6.6 6.8 6.9 0.0 1.2 2.9 4.1 0.0 0.0 0.9 1.1 1.5 2.4 2.9 0.0

Measured SWD - RZ mm
|

Target Irrigation mm

Actual Irrigation mm 0.0 0.0 0.0 0.0 0.0 0.0 28.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Effect. Irrig mm 0.0 0.0 0.0 0.0 0.0 0.0 24.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Proj Deep Perc mm 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cumulative Irr mm 0 0 0 0 0 0 29 29 29 29 29 29 29 29 29 29 29 29
Cumulative Eff Irr mm 0 0 0 0 0 0 24 24 24 24 24 24 24 24 24 24 24 24
Cum Irr + Prec mm 0 0 0 0 0 0 29 29 29 29 61 77 77 77 77 77 77 92
Cum Eff Irr + Prec mm 0 0 0 0 0 0 24 24 24 24 48 63 63 63 63 63 63 69
Cum Deep Perc mm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T 1 s e s e e e e e e e e s e e ———— ———— —
SWD (15) % 0.0

SWD (30) %

SWD (60) %

SWD (90) %

FC (R2) mm 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6 14.6
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LIRF Corn Water Production Functions, 2008-2011
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Relative Yield

LIRF Corn Water Production Functions, 2008-2011
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LIRF Corn Water Productivity
2008-2011
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Economic Model

NI =Py *Y - Pps— Pp * Y — Pi*I




Economic Analysis

Water Cost = $0.04/m?3
Max Yield = 12.5 Mg/ha
Yield Price = $0.18 kg*
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Operating and Profit Scenarios
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Summary: Methodology.




101N
lINEr:

—
e .V
o] g =
o = 7p)
e Py  m—
S > &
- <% ,,HU
(b) ~ =
d FF,_ ) 4
C Ee 4
— = 5 =
O =2 ©
5 —
o = £
«b) U
mly = o)
nurw ﬁh'_ qm E

-
=
&
=
=
)

A =
= € 8 &
—~ P O
ek 3 =
=) el
- ()
«b) m =1
- = G
-1 -1 -



Innovations in

Water Management Research Unit lrrigatiGrWeler

Fort Collins, CO Management

smce 191 1
USDA aE United States Department of Agriculture ’

Agrlcultural Research Service

Fice

Limited Irrigation Research Farm (LIRF)
A Field Laboratory for Water Management Research \ -

._ - A _\ - - -




