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Amount - inches

MSU Excel Irrigation Schedule Checkbook Methagdon 2014

Plant Available Water

AN

S

ol
TR AR

0O
Llhlﬂmj' X

5/15/2014

6/15/2014

mn 5/2014

5N

% \1
O’)

%

(Wilt & potential
yield reduction)

B R sinfall (inchss)
—=— AW in Root Zone

I |rigation added (inches)
= 9% capacity

S

et




Inches
/day

—e— Series1 Corn

0.30

—B— Series2 Soybean

series3 Fleld beans

Series4

—x— Seriesb Alfalfa

AN
SN
NN
Field
beans S0E

Jul Aug Sep

From Minnesota Extension bulletin fAlrr89gati



SW PACG Potential Evapotranspiration (PETfjp://iclimate.org

Date

5/23/2015
5/24/2015
5/25/2015
5/26/2015

6/5/2015
6/6/2015
6/7/2015

6/8/2015
6/9/201

PACId

NEPA!
NEPA!
NEPA!
NEPA!

NEPA!
NEPA!
NEPA!

Ref ET
(inch)

13
0.17
0.17
0.13

0.1
0.07
0.15
0.15
0.07
0.02
0.07

0.1
0.08
0.14
0.15
0.1

Date

6/17/2015
6/18/2015
6/19/2015
6/20/2015
6/21/2015
6/22/2015
6/23/2015
6/24/2015
6/25/2015
6/26/2015
6/27/2015
6/28/2015
6/29/2015
6/30/201

7/9/2015
7/10/2015
7/11/2015

PACId

NEPA(
NEPA(
NEPA(
NEPA(
NEPA(
NEPA(
NEPA(
NEPA(
NEPA(
NEPA(
NEPA!
NEPA(
NEPA!

Ref ET
(inch)

0.13
0.01
0.07
0.04

0.1
0.11

0.1
0.18
0.13
0.06
0.03
0.0

0.03
0.11

Date

7/12/2015
7/13/2015
7/14/2015
7/15/2015
7/16/2015
7/17/2015
7/18/2015
7/19/2015
7/20/2015
7/21/2015
7/22/2015
7/23/2015
7/24/2015
7/25/2015
7/26/2015
7/27/2015
7/28/2015
7/29/2015
7/30/2015
7/31/2015

8/1/2015

8/2/2015

8/3/2015

PACId

NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!
NEPA!

Ref ET
(inch)

0.1
0.04
0.08
0.09
0.15
0.07

0.1
0.11
0.07
0.13
0.15
0.16
0.16
0.16
0.11
0.14
0.19
0.18
0.14
0.18
0.16
0.17
0.17


http://iclimate.org/

Constantine Potential Evapotranspiration Daily Summary (Report issuned 6/30/2014 14:51)

Mote that frozen precipitation amounts may not be accurate.

Ave Rainfall Rainfall Chance
Temp (in.) {in.)
(°F) Today Since

Reference Reference
Potential Potential
Evapotranspiration Evapotranspiration
{in.) Daily Total (in.) Since 6/28

of Rain

Today's data:
Day  Date Max Ave Rainfall Rainfall Chance Reference Reference
Temp Temp (in.) (in)  of Rain Potential Potential
(" F) ("F) Today Since Evapotranspiration Evapotranspiration
623 {in.) Daily Total (in.) Since 6/28
B30/14 Forecast: 80 Actual 73 44% Observed: 0.05 0.42
(7:30-7-35AM): Forecast: 0.13
706
Forecast data:
Day  Date Ave Rainfall Rainfall Chance Reference Reference
Temp (in.) (in)  of Rain Potential Potential
(°F) Today Since Evapotranspiration Evapotranspiration
623 {in.) Daily Total (in.) Since 6/28
Tue |7M1/14 82 70 7| |- - 5% 0.2 0.62
Wed 7/2/14 69 60 645 |- - 38% 0.11 0.73
Thu [7/3/14 71 51 61 - - 32% 07 0.9
Fri |7/4/14 b 50 625 |- - 10% D18 1.08
Sat [7/5/14 v 54 655 |- - 12% 0.19 1.27
Sun|7/6/14 a0 53 69 |- - 19% 0.16 1.43

NP3 NSW"IayreamoliAua Mmm//:dny
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Time of Season (days or weeks after planting)

Mid-season Late-season

Table 3 Crop Coefficients for Forage, Vegetables and Berries
Crop Keini Kemia Kcena Crop Keini Kemia | Keenga
alfalfa 0.4 1.2 1.15 onions 0.7 1.05 0.95
asparagus 03 0.95 0.3 pasture (grass) 0.4 1.0 0.85
beans, green 0.5 1.05 0.9 peas 0.5 1.15 1.1
beets 0.5 1.05 0.95 potato 0.5 1.15 0.75
blueberries 04 1.0 0.75 pumpkin 0.5 1 0.8
broccoli 0.7 1.05 0.95 radish 0.7 0.9 0.85
cabbage 0.7 1.05 0.95 raspberries 0.4 1.2 0.75
cabbage -local 0.7 1.05 0.95 small vegetables 0.70 1.05 0.95
.. . carrots 0.7 1.05 0.95 spinach 0.7 1.05 0.95
httD// Irrlqatlont00|bOX cauliflower 0.7 1.05 0.95 strawberries 04 1.05 0.7
cranberries 04 0.9 0.50 squash 0.5 0.95 0.75
Com/Refe renceDOCU me celery 0.7 1.05 0.95 sweet corn 0.3 1.15 0.4
i cereal 03 1.15 0.25 sweet peppers 0.7 1.05 0.85
ntS/EXtenSlon/BCEXtenS corn 03 1.15 04 tomato 0.7 1.05 0.8
|On/577 100.5 . pdf cucumber 0.6 1 0.75 tubers 0.5 1.05 0.95
green onions 0.7 1.05 0.95 watermelon 0.4 1 0.75
lettuce 0.7 1 0.95



http://cropwatch.unl.edu/estimating-crop-evapotranspiration
http://irrigationtoolbox.com/ReferenceDocuments/Extension/BCExtension/577100-5.pdf
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Crop CoeffICIentS BlueBerries12
ROOt depth BlueBerries18

BlueBerries24

G I‘OW’[h Broccoli

Carrotl2

Th reShOId Carrotl8
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Cauliflower12
Cauliflower18
Celery
Cherries
Cornl8
Corn24
Corn27
Corn36
Cucumber F12
Cucumber F18
Cucumber F24
Cucumber F36
Cucumber P12

. Cucumber P18
24 0.88 50 Cucumber P24

Cucumber P1SEI] 24 0.85 50 Cucumber P36
Dry Beans18
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Do | have
enough
capacity

A Maximum water use for most crop s 282 in./dy
A 3 gal/minute/acre pump capacity = 1in. /week
A 5 gal/minute/acre pump capacity = .25 in./day
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Think of your solil as a bank

Soil type :
Heavier soil can hold
Water holding capacity: more water / foot of
The soil (bank) can hold depth than light soils Intake rate:

Water applied faster than

only a given volume of a _
the soil intake rate is lost.

water before it allow it to
pass lower down.

Deletion:

Plants can pull out
only 30 - 60% of the
water

Rooting depth:
The plant can only get
water to the depth of

_,' —
i tds root s. ﬂ’l

Water lost from the bottom of the profile can wash out (leach)
water soluble nutrients and pesticides.




Calculating Water Holding Capacity

Dat a

from

NSoi |County Mmilamay

and St Joseph County, Michigan o

2™ Rl Basrveey of
- Seroit Corarvdy
e Y, T

Soil Name | Depth Available water Average | Ave. Available water Ave. Availdble water
Inches holding capacity Ava'r']iﬁ;?nwater holding capacity holdifig.capacity
cwacty | (24in) (36 in.) o
Gilford 0¢ 10 0.16¢0.18 0.17 Mné E nomMTt [MMOTER noOmMT
10¢24 0.12¢0.14 0.13 Mné¢ E nomo [MIMEPYEH ndmo
24-60 0.05¢ 0.08 (0072 [ —————— MHE E nonrT
=3.52 = 4.36
Sebewa 0cl1 0.12¢ 0.20 0.16 MME E ndwmc MM ém dET cn © M cC
11¢ 30 0.15¢0.19 0.17 MOE E nodwmT MO éH dEH M1 O M T
30-60 0.02¢ 0.04 (002 T (S —————— MHE E nodno
=3.97 =4.33
Oshtemo 0-14 0.10¢ 0.15 0.125 Mné¢ E noOmMHp[vndET pE ndmMHDPp
14¢ 35 0.12¢ 0.19 0.155 Mné E nompp[HwdppE nodmpp
35-60 0.06¢ 0.10 0.08 |- Mé E nony
=3.3 =5.09
Spinks 0¢ 10 0.08¢ 0.10 0.09 Mné¢ E nondl|vndEd E ndndpl
10¢ 26 0.08¢ 0.10 0.09 Mné¢ E nondl|vmwedEHCE ndn ol
26-60 0.04¢ 0.08 0.06 | —eememeeeeeeeeeeees yé E nonctT
=2.16 =2.64




Rain Gauges and data

A Basic unit; 2 inch
opening
A Cost less than $10

A One rain gauge for eac
80 acres.

A Recording rain gauge
cost $50- $100

http://www.cocorahs.org/state.aspx?state=in



http://www.cocorahs.org/state.aspx?state=in

Soybean Water use

Avemge wateruse for Soybeansin inches/day —sdagesd From * irigation Scheduling Checkibook Mt od, Jemy Wight, Univem Sy of Minnesots, 5002

eek afler emergence
Temperstue 1 2 3 4 5 s | 7 5 9 10 | 31 a2 | a3 | a2s | 15 16 17
B0-B3 a2 a2 S04 S04 .06 A7 .02 ) aa 04 hE] as O7 .05 .05 3 02
) i) i) i o7 i) % K g k) 13 g ! 3 1 10 o7 TS i
Ti-ra e 05 ar R 2 13 .15 AT Nk 18 AT .15 13 i ] i) .05 A3
BO-B9 04 06 10 13 16 13 | .20 21 22 22 21 18 16 13 EE 06 03
TR i ur 1 13 T 0 | 2 | .5 0 e ] ) EE] [ 13 1] i
_E:-}tle an growth e = zead leawe
stages trifoli- flower filing =
at= yel
lowin
g
Soybean Growth Stages
W2 o Unifoliolate and first two trifoliolate leaves
are fully developed
Wa o Unifaliolate and six trifoliclate leaves are
- fully developed
O : LLdEL : Rl | open flower at any node on the main stem
o= L) L = o L] L) . .
0 Seasn R3 ' Podis 5 mm (3/16 inch) long at one of the
V2 four uppermost nodes on the main stem
0.1 & 0 with a fully developed leaf ( ! /
017 11.14 10 R2 ' 95% of the pods have reached their mature | i i
va pod color ;‘ ‘
0.27 16.28 20 ' i (] I
0.35 21.43 30
053 24 40
R1 0.74 24 50
0.89 24 L1
R3 1.02 24 70
0.2 24 80
0.77 24 90
RE 0.66 24 100




Extension

Draft SOIL WATER BALANCE SHEET

Field: Crop:
_Emergence date: Sweet Corn Emergence Mayl
Pumping capacity:550 gpm per acre = _4.5 net application inches per day 0.25
Root
Soil AW (in/in) 0.13 inches Zone Inches
Starting AW % 100 SWD- CWU + Rainfall + Net Irr = New SWD
Crop Water Net Available Soil water
Crop Rooting Potential Use (CWU): Irrigation  Water deficit
Date Stage Kc Depth ET (PET PET*Kc Rainfall (Netlrr) (AW) % AW (SWD) Notes
6/25/2013V-12 1 30 468 100%  0.00
6/26/2013V-12 1 30 0.2 0.20 4.48 96% 0.20
6/27/2013V-14 1.1 30 0.2 0.22 4.26 91% 0.42
6/28/2013V-14 1.1 30 0.2 0.22 4.04 86% 0.64
6/29/2013V-14 1.1 30 0.2 0.22 3.82 82% 0.86
6/30/2013Vv-14 1.1 30 0.2 0.22 3.60 7% 1.08
7/1/2013V-16-VT  1.20 30 0.2 0.24 3.36 72% 1.32
7/2/2013V-16-VT  1.20 30 0.15 0.18 3.18 68% 1.50
7/3/2013V-16-VT  1.20 30 0.15 0.18 3.00 64% 1.68
7/4/2013V-16-VT  1.20 30 0.15 0.18 2.82 60% 1.86
7/5/2013V-16-VT  1.20 30 0.15 0.18 2.64 56% 2.04
7/6/2013S 1.20 30 0.2 0.24 2.40 51% 2.28
7/7/2013S 1.20 30 0.2 0.24 1.0 3.16 68% 1.52
7/8/2013S 1.20 30 0.2 0.24 2.92 62% 1.76
7/9/2013S 1.20 30 0.2 0.24 2.68 57% 2.00
7/10/2013S 1.20 30 0.2 0.24 1.0 3.44 74% 1.24
7/11/2013S 1.20 30 0.2 0.24 3.20 68% 1.48
7/12/2013S 1.20 30
7/13/2013S 1.20 30

7/14/2013S 1.20 30



For example,. 120 day Corn36 [a corn variety with an effective
rooting depth of 36 inches] and has an emergence date of May Fill in Roct Depth
G 15th, 103 of the growing season is May 27Tth.

G 10% of 120=12 15+12 =27 Fill in Canopy Cover
5 — http:/lwww.enviroweather.msu.edu
Available water [AW)] holding capacity of
I soil - [inchesz waterlinch soill. See Sail Tupe [Bronzon or Oshtemal Ozhtema
Range
11 im] 0-6 | B-12 | 12-18 B-24 [24-30| 30-36 | 36-42 | 42-48 Crop [Cam2d or Corn3B]: Corn3B
12 AW (infinl | 0125 0125 0125 0150 0,084 0.07v0 0.070 0.030 Length of Growing Season [davs 105
Capacity
13 filled (] G0 (=] 35 35 35 35 35 a5 Emergence Date [mmiddiuwwy]: 2002014
14
Irrigation incrementlfamount per Irrigate at this >~ of Available Soil Water
I= application [inches] in Root Zone 60
16
17
Roat Irrigatio -
Depth n Canopy
[inche | Bainfall| added | Potential | Cower Praoj
15 Date sl |linchesl|linches]| ET linches] | (Ko ETO NOTES
53 7 23-Jun 26T 25 0.0s [.EE 0.05 3.54 3.65 103 2.27 0.0 0.00
¢4 ¥ 2d4-Jun 29.34 o 003 .70 0.06 3.60 3.71 103 0.55 0.00 0.00
55 ¥ 25-Jun a0 01 015 0.7d 0.1 3.66 3.73 102 0.00 0.00 0.00
56 ¥ 26-Jun 3067 ] 0.15 0.75 0,14 3.70 3.62 35 0.00 0.05 0.00
57 ¥ 27-Jun 3134 ] 013 0.8z 0.6 3.75 3.439 a3 0.00 0.26 0.00
g ¥ 28-Jun a2 ] 0.1z 0.56 0.0 3.580 3.41 30 0.00 0.35 0.00
3 ¥ 23-Jun 3267 ] 0.7 0.30 015 3.84 3.29 [=]=] 0.00 055 0.00
60 7 30-Jun a3 0.31 0.00 3.87 3.30 g5 0.00 058 0.00
61 ! T=Jul 3334 0.92 0.00 3.89 3.32 a5 0.00 0539 0.00
gz ! Z=Jul 3367 0.35 0.00 3.91 3.34 a5 0.00 053 0.00
63 ! a=Jull 3d 0.34 0.00 3.94 3.09 a5 0.00 0.60 0.00
Eg ! g-Jul 3434 0.95 0.00 3.96 3.36 g5 0.00 0.61 0.00
65 ! o=Jul 3467 0.95 0.00 3.95 3.37 ad 0.00 062 0.00
66 ! E-Jul 35 0.37 0.00 4.01 3.39 ad 0.00 0.65 0.00
67 ! T-Jul 3533 0.93 0.00 4.03 3.40 0.00 0.00
68 ! g-Jul 3567 0.93 0.00 4.05 3.42 0.00 0.00
ea F a1 ae 1nn o Ans = A= i rnn
4 4 ¢ M| Help | Calculations Soil Moisture Curmulative data Tablel Caluations Crop & Soil Tables ¥

Ready |




Amount - inches

MSU Excel Irrigation Schedule Checkbook Methagdon 2014
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https://mawn.geo.msu.edu/irrigation
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FAR™ iR cR R R =AY 2= olthouse North Updated.xlsm [Read-Only] - Microsoft Excel
File Hame Insert Page Layout Farmulas Data Review View Developer Add-Ins
—_ (%) = =1 split 3] view Side by Side =)
Rule Formula Bar - h E J E E =
J - “:J = = N L i == _i‘ T Hide 3, Synchronous 5crolling j“ =z
Mormal| Page Page Break Custom  Full Gridlines Headings Zoom 100% Zoomto Mew  Arrange Freeze - ) Save Switch Macros
Layout  Preview Views Screen Selection | Window  All Panes = Waorkspace Windows ~ w7
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Internet Files\Content. OutlooklﬁdWOKFC\[Bolthouse Norlh
17 [ ] North Updated.xlsm
Rainfall
(inches) %
Root Red | Irrigation Canopy
Depth from added Cover Actual and Estimated

18 Date (inches) | Station | (inches) Et (Kc) | Y 1o )| | 1| )| | | Cumulative GDD's

56 23-Jun-16 15.06 0 0.155 0.82 0.13 1.36 1.15 85 0.00 0.21 0.00 641.10|V6
57 | 24-Jun-16 16.30 0 0.223 0.83 0.19 1.38 0.98 7 0.00 0.40 0.00 659.94|V6
58 7 25-Jun-16 15.55 0 0.242 0.85 0.21 1.40 0.80 57 0.00 0.60 0.00 681.16|V6
59 7 26-Jun-16 15.79 0.24 0.157 0.87 0.14 1.42 0.92 65 0.00 0.50 0.00 707.86|V6
60 27-Jun-16 16.04 0 0.225 0.88 0.20 1.44 0.75 52 0.00 0.70 0.00 729.96|V6
61 28-Jun-16 16.28 0 1 0.134 0.90 0.12 1.47 1.51 103 0.12 0.00 0.00 744.31|R1
62 29-Jun-16 16.40 0 0.209 0.91 0.19 1.48 1.33 90 0.00 0.15 0.00 758.15|R1
63 30-Jun-16 16.53 0 0.197 0.92 0.18 1.49 1.16 78 0.00 0.33 0.00 173.37|R1
64 1-Jul-18 16.65 0.43 0.164 0.93 0.15 1.60 1.45 a7 0.00 0.05 0.00 785.87|R1
65 2-Jul-16 16.77 0 0181 0.94 017 1.51 1.29 85 0.00 0.22 0.00 799.39|1R1
66 3-Jul-16 16.89 0 0.206 0.95 0.20 1.52 1.10 73 0.00 0.42 0.00 815.75|R1
67 4-Jul-16 17.02 0 0.144 0.96 0.14 1.63 0.97 64 0.00 0.56 0.00 832.10|R1
68 5-Jul-16 17.14 0 0.18 0.98 0.18 1.54 0.81 53 0.00 0.73 0.00 854.26|R1
69 6-Jul-16 17.26 0 1 0.163 0.99 0.16 1.55 1.60 103 0.05 0.00 0.00 879.74|R1
70 7-Jul-16 17.39 0.43 0.152 1.00 0.15 1.56 1.61 103 027 0.00 0.00 903.83|R1
7 8-Jul-16 17.51 0.3 0.172 1.1 017 1.68 1.62 103 0.12 0.00 0.00 929.31|R1
12 9-Jul-16 17.63 0 0.142 1.02 0.14 1.59 1.49 94 0.00 0.10 0.00 943.75|R2
[ 10-Jul-16 17.75 0 0.201 1.03 0.21 1.60 1.29 81 0.00 0.30 0.00 961.07|R2
74 11-Jul-18 17.88 0.44 0.125 1.04 013 1.61 1.62 100 0.00 0.00 0.00 986.27|R2
75 12-Jul-16 18.00 0.07 0.188 1.06 0.20 1.62 1.50 93 0.00 0.12 0.00 1014.15|R2
76 13-Jul-16 18.00 0.01 0.18 1.05 0.19 1.62 1.32 81 0.00 0.30 0.00 1040.92|R2
il 14-Jul-16 18.00 0 0.21 1.06 0.22 1.62 1.10 68 0.00 0.52 0.00 1066.53|R2
78 15-Jul-16 18.00 0 0.093 1.06 0.10 1.62 1.00 62 0.00 0.62 0.00 1083.86|R2
79 16-Jul-16 18.00 0 1 0.18 1.05 0.19 1.62 1.67 103 0.14 0.00 0.00 1099.37|R2
80 17-Jul-16 18.00 0 0.163 1.06 017 1.62 1.50 92 0.00 0.12 0.00 1119.12|R2
81 18-Jul-16 18.00 0 0.183 1.06 0.19 1.62 1.3 81 0.00 0.31 0.00 1143.19|R2
82 19-Jul-18 18.00 0 0.2 1.05 0.21 1.62 1.10 68 0.00 0.52 0.00 1165 61/R2
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