CROP WATER ALLOCATOR
A Planning Tool!

Jonathan Aguilar

Extension Water Resource Engineer
K-State Southwest Research and Extension

}b M ing Ext d Extended D - K led
anaging Extreme and Extended Drought on
:RKSTATE g _ Dlda G nowleage

forLife



D —
Glass half full or empty?

/\_
N L A
— air
For Engineets
water CKSEQONB A
and gaseous form!

Knowledge
forLife



——_——'
Overview

A Backbone

A How to access

A Setting parameters

A Checking values

A Run and raun Danny Rogers, Irrigation Engineer, Manhattan
Sprout Software, KC, MO

A Sam ple SCenarIOS Supported by Ogallala Aquifer Prograatonsortium

between USDAgricultural Research Service, Kansas State
University, Texa8griLifeResearch, TexasgriLifeExtension
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Tools and resources

for management and conservation

ACrop Water Allocatoc pre-seasonal
planning tool

ACrop Yield Predictoc in-season planning
tool

AKanSched daily decision tool
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CROP WATER
ALLOCATOR

A Decision tool usingCrop ProductiorFunctions

A Ideal for choosing cropand rotations to best utilize
Irrigation/available waterbased onnet economic
return to the producer

A Evaluates an array crop rotations and wataflocations
A Net return = (Crop price X Crop Yield)

A ¢ (Production Costsy (Irrigation Costs)

A Income risk analysis
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Crop Response to Irrigation
Garden City 2002011

A Crop Sequence
I CornCornWheat-SorghumSunflower
A Irrigation Treatments
I Increase Days between Irrigations
I Wet Plots Follow Wet PlotsDry Follow Dry
A Results
I Diminishing Return From Irrigation?
I Yield Risk as Irrigation Decreases?
I Yield vs. Irrigation Foundation for Economic Analysis
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— Irrigation Treatments Delineated

By Days Between Irrigation Events
With 1 inch Application During Each Event

Irrigation  Total % of

Irrigation  Interval . Full

Treatment  (days) (in) Irrigation

1 5 13 100

2 6 10 80

3 7 8 60

4 10 6 45

5 13 4 30

6 19 2 15

Corn after Corn with Ndill Management

s
K STATE




—'_—"—f

Corn after Corn for 2005-2011
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Corn after Corn 2002012
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“Relative Yield = (Yield)/(Maximum Yield) For Each Year
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Crop Water Allocator for Corn
Relative Yield vs. Net Irrigation
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_ Kansas Water Budget

Reference ET

‘ (Ke) Soil Water Balance
Maximum ET
‘ (Ks) ‘

Actual ET  <4@)  Available SW
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General Flow

Start CWA wOnline version
recommended

wCheck all values and fif
the latest information
available

Input Field and
Irrigation Info

wCheck the crops you
intend to plant and
supply all the latest
information available

Select Crop ang
Input
Production Info

wPress calculate and

Calculate and compare the results. Re
Compare calculate using other

parameters if needed

=
K-STATE N age



—"——'—f
Accessing the CWA

N ,gg@,mwmw_ Sl
A Mobile Irrigation Laboratory .5 . =

Direct
mobileirrigationlab.com
Indirect
southwest.ksu.edu /irrigation & water mat.
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. w Crop Water Allocatc x

€« = C [ mobileirrigationlab.com/crop-water-allocator

\_ Mobile Irrigation Lab B

J

Home Resources Goals of the MIL  Software Online Tools The MIL Team Contact Us

Home » Resources » Software » Crop Water Allocator »

Software + Search
S Crop Water Allocator i)
° g:;';g; Many Imigators are facng
o chatenges because of decining Software Links
« Crop Water water yields from therr wels. To CROP WATER ° NWRE;IET

Allocator optimize water appications with ALLOCATOR KanSched2
o Crop Yeld Pradictor reduced irmgation capacty, ¢ Ka SChed;X
o KanSched for Excel mmwmgmn : ¢ ’n' ) Watter
« FuelCost cropping patterns. Irigators who have decining wel capacities, need to reaboy
o Pocket PC Software know what crop combinations would most Ikely result in the most net +. G Vield Predicics
o Que Master return. This may require them need to alocate both land and water to »

k2
multiple crops. Wth powerful personal computers common to consumers o KanSched for Excel

in the recent years, producers can evaiuate diferent crop mixes to : :ﬁfgﬁc Software
determine the most probable best alocation of resource by the use of o Quiz Master
compter models, such as the Crop Water Alocator (CWA). Personal -
computers have the capabiity to solve iterative approaches to compiex .
questions. The CWA & a seasonal pianning ool to find the optimum net Online Tools
return from al of the combinations of crops, #mgation amounts, and land o Compare Energy
alocations that the program user wants to examine. Costs

o FueiCost Onine
Online Version
http://vwwe.moblerrigationlab.com/owa2
Downloads

= Crop Water Allocator v1.16 - Software and
, Documentation
cwa-setup-1. 16.exe 1.64 MB

3 Crop Water Allocator Reference Manuscript
T ovapdf 158.9 K8

mauwmmummmmwmmmmmmmmmu»x-smma
Extension Mobile Irrigation Lab when using the contents of this web site.
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CROP WATER
ALLOCATOR Heip Tips for navigating CWA

The Crop Water Allocator (CWA) is a tool to evaluate strategies to allocate
limited imgation on selected crops based on economic retums. It was
developed by Kansas State University's Southwest Research-Extension
Center, Department of Agronomy, and Department of Biological and
Agricultural Engineering with programming support from Sprout Software,
Kansas City, MO. The project was funded in part by the Ogallala Aquifer
Program, a consortium of the USDA Agricultural Research Senace, Kansas
State University, Texas Agrilife Research, Texas AgriLife Extension Senice,
Texas Tech University, and West Texas A&M University.

Neither the programmers nor Kansas State University are to be held
responsible for the information generated from this program.

=G

close

Knowledge



' [} Crop Water Allocato x §__} - . , l " .

€ — C [} mobileirrigationlab.com/cwa2/index.html| o=

|’ Field and Irrigation \ Crops, Prices, Yields \

Field and Location Information

Acres 130 Soil type Fine Sand [x| Annual 14 ¥ | inches
Rainfall

Applied 18 E inches Land Split 100 E

Irrigation

Irrigation Information

Discharge Season : >
Reta 600 GPM PumpirG 2500 prs Pumping Lift 200 fr Load Defaults
Well-head 35 :
Pressure - i
Efficiency 90 % Fuel Type Diesel E2 Fuel $425  |/qal
Repairs &
Labor 510 per hour Mea?r‘zrs 033 per ac-in
Based on 600 gpm, 130 acres, Irrigation Costs Subtotal
and 2500 hours of pumping, you $11.24/ac-in
would BDD’Y 23 inches Of water *not including |abor costs
in a season

Crop Show only
Water About Contact Help [ unigue crop

Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved,
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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' [ Crop Water Allocatc x $__} : l

e

€« - C' Dmobllelrrlganonlabcom,wvaD/mde\ html o=

l‘ Field and Irrigation | Crops, Prices, Yields \

|

Field and Location Information

Acres 130 Soil type Fine Sand [x| Annual 14 ¥ | inches
Rainfall

Applied 18 E inches|

Irrigation Applled / GrOSS
Irrigation Informati |r|’iqati0n

,'i';t‘;“a'ge 600  Gpm ) Pumping Lift 200 g Load Defaults
0 C 28 inches Well-head a5 |
Pressure PS
Efficiency 90 % Fuel Type Diesel E2 Fuel $425  |/qal
s |
R &
Labor 510 per hour Mea?stlrs 033 per ac-in
Based on 600 gpm, 130 acres, Irrigation Costs Subtotal
and 2500 hours of pumping, you $11.24/ac-in
would .apply 23 inches Of water *not including |abor costs
in a season

Crop Show only
Water About Contact Help [ unigue crop

Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved,
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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" [ Crop Water Allocatc x §__

e

< > C Dmobllelrrlgatlonlabcom,LwaD/mde\ html

l\ Field and Irrigation | Crops, Prices, Yields \

Field and Location Information

Acres 130 Soil type Fine Sand |Z] SOII Tvpe ASW

?ppliid 18 E inches Land Split 100 E]
rrigation . .
Silt Loam 2.4 1
Loamy Sand 1.3

Irrigation Information

Discharge Season
Rate 600 GPM Pumping 2500  prs FI ne San d O 9 I Load Defaults '
Efficiency 90 % Fuel Type Diesel E2 Fuel $425  |/qal
a |
R &
Labor 510 per hour Mi?r?grs 033 perac-in ’
' \
Based on 600 gpm, 130 acres, Irrigation Costs Subtotal ‘
and 2500 hours of pumping, you $11.24/ac-in ‘
would appty 23 inches Of water *not including |abor costs
in 3 season

Crop Show only
Water About Contact Help [ unigue crop

Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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[ Crop Water Allocatc x Y} Q .

e

€ — C [} mobileirrigationlab.com/cwa2/index.html| e =

\‘ Field and Irrigation | Crops, Prices, Yields ’

Field and Location Information

Acres 130 Soil type Fine Sand E] Annual 14 IE] inches
Rainfall

Applied 18 E inches Land Split 100 E

fiigation Land Splits Predetermined

Irrigation Information
0

linstcharge 600 & geasqn 2500 s 100 A)

ate umping

50%- 50%

Efficiency 90 % Fuel 1"ype Diesel E2 75%- 25%
Fabor 510 per hour I:;?:grs & 033 per ac-in 33%_ 33%_ 33%

Based on 600 , 130 s, Irrigation Costs Subtotal

,a:flezsgz hourip:f"pump?rg,eiqu $11.24/ac-in 50%' 25%' 25%

ould ly 23 inch f wat *not including |abor costs
e - 25%- 25%- 25%- 25%

Crop Show only
Water About Contact Help [ unigue crop

Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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[ Crop Water Allocatc x Y}

e

€ — C [} mobileirrigationlab.com/cwa2/index.html| =

\ Field and Irrigation | Crops, Prices, Yields ’

|
Annual 14 ITI inches |
i Rainfall .
.. ' Annual Rainfall |}
11-24 inches ’
Pumping Lift 200 ft Load Defaults ]
il well-head 3 . |
Pressure = PSy
T Fuel 5425 |/qal
L0 |
IR r
Il 0
e .o e Crop eI tE - \
Average Annual Freai MILICRY ‘
(Inchec per |
3-16 15-20 [ 22-24 26-28 onal and personal use. All ofl 3 aserved
B 1518 zo-22 [l 2<-2¢ I z2-30 e S Y S g S s

e
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/[ Crop Water Allocatc x

€« C' [} mobileirrigationlab.com/cwa2/index.htm|

Field and Irrigation

Field and Location I

Acres 130
Applied 18 [z' inches
Irrigation

Irrigation Informati

Discharge i
Rate il GPM
Efficiency 90 %
Labor £ 10 per

Based on 600 gpm, 130 acr
and 2500 hours of pumping
would apply 23 inches of w{
In a season

7 Crop
Water About
Allocator

Cq

Crops, Prices, Yields

Irrigation System

Efficiency

Average surface irrigation

50%

Surface with surge valve

60%

Surface with tail water recovery

70%

Surface with surge valve and tail wat
recovery

80%

Sprinkler with heads on top of
mainline

85%

Sprinkler with heads at top of canopy

88%

Sprinkler with heads in canopy

90%

Drip Irrigation

95%

55

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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/ [\ Crop Water Allocatc x §__} -~ ‘ .’ .

€« > C 7D mobileirrigationlab.com/cwa2/index.html A —

“ Field and Irrigation ‘ Crops, Prices, Yields 1

Field and Location Information

Acres 130 Soil type Fine Sand [x| Annual 14 ¥ ] inches
Rainfall

Applied 18 E inches Land Split 100 E]

Irrigation

Irrigation Information

giastzharge P um pl N q / Ve rt| Cal Llft [Pumping Lift 200 f Load Defaults
Well-head 35 : |
in Pressure i
Efficiency Fuel $425  |/qal |
Labor
Vertical Lift

Based o

and 254

would a

ina 'sea_l

Crog Show only
Water About Contact Help [ unigue crop

Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved,
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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"] Crop Water Allocato x §__ .

e

€ — C [} mobileirrigationlab.com/cwa2/index.html| =

\ Field and Irrigation | Crops, Prices, Yields ’

Field and Location Information

Acres 130 Soil type Fine Sand E] Annual 14 IE] inches

Rainfall
Applied 18 E inches Land Split 100 E }
Irrigation

Irrigation Information

Discharge 600 Season 2500

zo GPM SumbifiG hrs Pumping Lift 200 ft Load Defaults ]
Well-head 35 2
Pressure - i

Efficiency 90 % Fuel Type Diesel E2 Fuel $425 /g3

Labor 510 per hour ’

Fuel Type

Based on 600 gpm, 130 acres,
and 2500 hours of pumping, you

would apply 23 nches orwater | | Di€SEN $/gallon
Propane $/gallon

Natural Gas Bicf (thousand cubidt)
ot comact | E|@CEIICILY $/KWhilowatt-hour)

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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' [} Crop Water Allocato x §__} - . , l " .

€ — C [} mobileirrigationlab.com/cwa2/index.html| o=

|’ Field and Irrigation \ Crops, Prices, Yields \

Field and Location Information

Acres 130 Soil type Fine Sand [x| Annual 14 ¥ | inches
Rainfall

Applied 18 E inches Land Split 100 E

Irrigation

Irrigation Information

Discharge Season : >
Reta 600 GPM PumpirG 2500 prs Pumping Lift 200 fr Load Defaults
Well-head 35 :
Pressure - i
Efficiency 90 % Fuel Type Diesel E2 Fuel $425  |/qal
Repairs &
[Labor 510 per hour Mea?r‘zrs 033 per ac-in
Based on 600 gpm, 130 acres, Irrigation Costs Subtotal
and 2500 hours of pumping, you $11.24/ac-in
would BDD’Y 23 inches Of water *not including |abor costs
in a season

Crop Show only
Water About Contact Help [ unigue crop

Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved,
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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6 Sl © http//mobileirrigationlab.com/cwa2/indexhtmi# D ~ G| @ crop Water Allocator

X

£3

} Field and Irrigation ‘ Crops, Prices, Yields ‘

Load Defaults

Price per unit: Maximum Yield / Acre
[ Alfalfa

[1corn

O Sorghum
[Isoybean
[ Sunflower
[Jwheat

[ (fallow)

Cro Show only
Water About  Contact  Help | unique crop sdlculate’ ‘
Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowiedge the K—State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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@ http://mobileirrigationlab.com/cwa2/index.html# p v O @Crop Water Allocator X ﬂ * a'

£3

) Field and Irrigation ‘ Crops, Prices, Yields ‘ J Alfalfa ¥ Corn ¥ Sorghum « Soybean « Sunflower « Wheat « (fallow) ‘

Load Defaults

Price per unit: Maximum Yield / Acre
Vi Alfalfa 120 $/ton 9 tons
| Mcorn 652  $/bu. 220  bushels
M Sorghum 575  $/bu. 140 bushels |
[V Soybean 1022 $/bu. 65 bushels 1
| ¥ sunflower 02 $/Ib. 3500 pounds
| M Wheat 62  $/bu. 70 bushels

M (fallow)

Crop Show only
Water About  Contact  Help W unique crop Calculate
Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowiedge the K—State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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[ Crop Water Allocatc x §__§

= € [J mobileirrigationlab.com/cwa2/index.htm|

‘ Field and Irrigation Crops, Prices, Yields

Alfalfa
Life of Alfalfa Stand 3

General Input Costs

Nitrogen

Phosphorus

Seed

Herbicide $ 2001 /acre

Insecticide $ 745 Jacre

| « Alfalfa

Operation Costs
Tillage $ 3126

Planting $ 1436
Fertilizer Appl $512
Insecticide Appl $524

Herbicide Appl $526

Harvesting Costs
® Flat Rate

Load Defaults

facre
Jacre
Jacre
Jacre

Jacre

ALFALFA Optimal Seeding Rate

Net Irrigation Seeding Rate

O through 36 in | 3 Ibs./ acre

Subtotal

*Not including nitrogen, phosphorus,

$27.46/acre Flat rate s3 e

seed

Subtotal $61.24/acre

Center-Pivot-Irrigated Alfalfa
Cost-Return Budget in Western Kansas =
Department of A tural § - wgermiu ln:clsn'.rmén'!:g

*Not including harvesting costs Kansas Stare University Agriculrurel Expeciment Starien and Cooperarive Extension Service

Teoy 1. Dumiler Daniel M, O Bien
Agriostirid Fesasniet Agtiilninl Essais:

Additional Returns and Costs
Misc Returns 30 Jacre

Mackens for alfalfa huy we finaly establshod I westezn Tl 1. Prodacise Inpats

Kansas whese staal "l feediog and expand e | dairy “Yiell L

Harvesting Costs

et

" Taesn 0 0 "0
" @ ! and pellens p
Misc Costs $0 Jacre ® Itemized " Flat Rate iy e e Seed, lh ) ) | AVE
. rop. entvepeise, the timaly and efisctive managrment of  Fersilioey
# of harvesting, b moeage, and moehour N lanbydtinal ) [ 0 [N
Operations rewardal hay quality annd selling N ) . 0 165Th
$ good management, P f 16 150 60
Swathing 12.5 v ot other irrigieed cops N ) ( 0 sasuh
General Input Costs .. ; . . : N
. acre erhici
optimal 1 's - ' ) . I
Sideraking $4s54 . -
. - soctcade / Fungicale
Nitrogen Ibfac [ 3044 /b Warise tEC 803, 0.8

Jacre

Baling $ 16.5
Seed Ibfac ) %4 /b ,r‘bale

lm gation water, in

the ||nvnll‘vur‘l

Phosphorus 2 Ibfac L/ $08 /b

hverying yeld  FTpam ey earal s v e T e
vield sewmiarms

oot In vomtnmrizing o boeal farmalannd mrket cnnditions

wrstian sheuld e given o wing land Price perwan is based cn thw average K sswas Agricultursl

sative of yor farmis procdoactim capacity sl Statmtics peices From May thawagh hady 2001
Subtotal $61.24/acre Table 2, Mackivery avd Land Rewuriss — Centrn- Proas-Jrriy
*Not including harvesting costs Yiddil | Castsnz
Inem 54 70 0l Bate

Tillage/ Planting Uhsmmical Appiasions

MF584 Alfalfa, CentePivot, Western
http://www.agmanager.info/farmmgt/fmg/irrigated/default.a

Knowledge
ijZfe

Crop Snow oniy < }
)

Water About Contact Help B unique crop
Allocator combinations

Calculate

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.
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[ Crop Water Allocato x §__

<« C' [ mobileirrigationlab.com/cwa2/index.html W=

| Field and Irrigation Crops, Prices, Yields J Corn

Corn

\ Load Defaults
General Input Costs .. Operation Costs
optimal Tillage $3126 /acre
Nitrogen Ib/ac | $044 Planting $1348 |/acre
/b Fertilizer Appl $ 5612 jacre
Phosph Ib, (54 3
agphoms o &0 Insecticide Appl $524 Jacre
/Ib
Herbicide Appl
sead a— $289 l.JD $526  /acre
/1000 Harvgstmg Costs
® Itemized ' Flat Rate
seeds
Herbicide $30 Jatre Base Charge $2858 Jacre

Extra charge for $0214 /bu.

Insecticide $ 3648 Jacre
yields exceeding

' Subtotal $66.48/acre 74 bushels
‘ *Not including nitrogen, phosphorus, Hauling $0197 /bu
' seed

Subtotal $60.36/acre

*Not including harvesting costs

Additional Returns and Costs
Misc Returns $0 Jacre

Misc Costs $0 Jacre

Crop Show only o
Water About = Contact  Help @ unique crop Calculate p
Allocator combinations

Contents of this web site may be freely reproduced for educational and personal use. All other rights reserved.
Please acknowledge the K-State Research & Extension Mobile Irrigation Lab when using the contents of this web site.

CORN Optimal Seeding Rate

Net Irrigation

Seeding Rate

18 in. and over

32,000 seeds / acre

15-17 in.

29,000 seeds / acre

12-14 in.

26,000 seeds / acre

9-11in.

23,000 seeds / acre

6-8in.

20,000 seeds / acre

0-5in.

17,000 seeds / acre

K STATE

Research and Extension

MF-585 Corn, CentelPivot, Western

http://www.agmanager.info/farmmgt/fmg/irrigated/default.asp
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