LOCAL FACES MICHIGAN STATE

COUNTLESS CONNECTIONS UNIVERSITY

I PURDUE

EXTENSION

\ Extension

Basic Irrigation Scheduling Tools
& Irrigation System Evaluation

Lyndon Kelley

MSU Extension / Purdue University Irrigation Management Agent
St. Joseph Co. MSU Extension, 612 E. Main St., Centreville, MI 49032
Cell 269-535-0343, kellyl@anr.msu.edu, 269-467-5511

http://msue.anr.msu.edu/resources/irrigation

https://engineering.purdue.edu/ABE/Engagement/Irrigation



https://www.extension.purdue.edu/Pages/default.aspx
http://msue.anr.msu.edu/
http://msue.anr.msu.edu/resources/irrigation
https://engineering.purdue.edu/ABE/Engagement/Irrigation

Irrigation Scheduling
Think of your soil 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:
only a given volume of Water applied faster than

water before it allows it the soil intake rate is lost.

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

.». —
It's roots. ﬂL E U

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




Irrigation Scheduling

 Method to determine the appropriate amount of
water to be applied to a crop at the correct time
to achieve healthy plants and conserve water

e Can measure soil moisture
Or

e estimate evapotranspiration (ET) using weather
data



Calculating Water Holding Capacity
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Soil Depth Available Average | Ave. Available Ave. Available
Name Inches water Available | water holding water holding
holding water capacity capacity
capacity holding | (24in.) (36in.)
capacity
Oshtemo |0-14 0.10-0.15 |0.125 14” x 0.125=1.75 14" x 0.125=1.75
14 — 35 0.12-0.19 |0.155 10” x 0.155=1.55 21" x 0.155= 3.26
35 -60 0.06 -0.10 |0.08 |- 1” x 0.08 =0.08
=3.83 | -
=5.09
Spinks 0-10 0.08-0.10 |0.09 10” x 0.09=0.9 10” x 0.09=0.9
10 — 26 0.08-0.10 |0.09 14” x 0.09=1.26 16” x 0.09=1.26
26 - 60 0.04-0.08 |0.06 @ |--—mmmmmmmmmmmmme- 8" x 0.06=0.48




Avallable Water Holding Capacity

Soil Type Bronson Capac Oshtemo Spinks

/ depth

0”"to 6” .84” 1.2” 75" 54"
6”to 12" .86” 1.2” 75" 54"
12” to 18" .90” .99” 87" 54"
18" to 24" .90” .99” 93" 54"
24" to 30” 58" .99” .93” 427
30" to 36” 34" 93" .86” .36"




Do you have the water holding capacity for the application?

Measuring Soil Moisture

e Tensiometers and Watermarks Measure
soil tension - centibars

Volumetric Probes TDR
e FDR
« (Capacitance Probes

« Compact, easy to use soil moisture syste s g |

= Instant measurements

® Emamm)

@ HydroSense™
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University of Nebraska—Lincoln
UNL - Water ’ ‘
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Watermark Soil Moisture, 2014 Soybean, Constantine Ml
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How many Moisture Probes do you need ? ¥

How many Moisture Probes can you afford ? ““"’p
How much time do you have ?

e

| *Crop condition & stage
*Soil compaction



Moisture Probe
Placement

-will it represent the field

Total Acres

Feet from center
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Can Volume (ml)
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How far down is the
Irrigation water going ?
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Rain Gauges and data

Basic unit — 2 inch
opening
Cost less than $10

One rain gauge for
each 80 acres.
Recording rain gauge
cost $50 - $100

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



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

Determining irrigation
requirements

* The plant water requirement includes the
water lost by evaporation into the
atmosphere from the soll and soil surface

e and by transpiration, which is the amount
of water used by the plant.

e The combination of these Is
evapotranspiration (ET).
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E3 Microsoft Excel - Irr_cbook_corn_rev_const

File Edit Wiew Insert Formak  Tools  Chart Window  Help

hedsasn &V E=l - W 45 10 - 3)
- &

SO | I MO I Stu re (Wasted energy & potential N |o¢

5.00
Maximum holding capacity

440

400 Plat Area f

- AT TR T
|

AN W

2.00 /J,f/ Depletion threshold

1.50

Inches

(Wilt & potential yield reductiol

1.00

T

0.50

0.o0

B/A2004
7132004
BI7r2004
H/4/2004 7

5/18/2004

B/2212004 7
5/28/2004 7
B/1242004 7
B/19/2004 7
B/26/2004 7
7H10/2004 7
7004 T
TI2442004 7
71312004 7
8142004 T
82142004
8/28/2004 7
51142004 7
8/18/2004 T



Estimating ET for Different Crops

 Combining a “Crop Coefficient Curve” with the
reference ET.

e Crop Curve is a relationship between the
specific plants’ growth characteristics and its
water use relationship to the reference crop.

e Six Inch grass used as reference crop.

(Nebraska uses 12" alfalfa reference)

ET gage note:
#30 cover simulates grass reference ET
#54 cover simulates alfalfa reference ET



FIGURE 25
Generalized crop coefficient curve for the single crop cosfficient approach
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—e— Serie CO rn

—=— Serie Soys
serid=jeld b
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From Minnesota Extension bulletin “Irrigation Scheduling”, assuming temperature 80-89



Do | have
enough
capacity

Maximum water use for most crops Is .27 - .32 in./day

3 gal/minute/acre
5 gal/minute/acre

7/ gal/minute/acre
days

DUIM
DUIM
DUIM

D Ca
D Ca
D Ca

pacity = 1”/week
pacity = .25"/day

pacity =.33"/day, 1" every 3

500 gal/minute pump can provide 1" every 4 days on 100

acres



Can you Irrigate every
hour you want ?

\

90%




Soybean Water use

Avemge wateruse for Sovbeansin inches/day —sdace=d From * irigation Screduiing Checkinoo Mietn od, Jermy Wight, Univess ity of Minnesoss, S000

‘Weeak sfizr emergence

Temparature 1 2 3 4 g g 7 B g 10 11 17 13 14 15 15 17
E0-50 0z 0z 0e 04 i3] or | o8 T iE] iE] iE] iE T 05 05 IiE] e
] e i) i iy i) 5 ISE EE] = ] EE] 1 0 ] o7 T =
T0-79 03 i3] 07 03 12 13 | .18 | .17 8 I8 T 15 13 10 09 05 03
B0-20 i 05 A0 13 5 19 | 20 | =21 2 2 21 KL 5 13 EE 05 03
V=R i i 7 2 T ] = | = 3 = = = EE] 15 K] i) i

Soybean growth 2 = seed leawe

stages trifioli- flower filling =

st yel

lowin

]

Soybean Growth Stages

W2 o Unifoliolate and first two trifoliolate leaves
are fully developed
Wi o Unifaliolate and six trifoliclate leaves are
- fulby developed

op 0ot Lepd R1 | Open flower at any node on the main stem

R ',* *,, R3 | Podis 5mm (3/16 inch) long at one of the
V2 i - 5 fu:u_ur uppermost nodes on the main stem
: with a fully developed leaf _ ! ! .
0.17 11.14 10 R& ' 395% of the pods have reached their mature | i i
va 097 1698 20 pod colar " 1 p . A
0.39 21.43 30 b
0.58 24 40
Rl 0.74 24 50
0859 24 &0
A3 1.02 24 70
0.92 24 80
0.77 24 G0
RE 0.66 24 100




5 http://www.enviroweather.msu.edu/run.php O » & ﬁ. Mm.ly‘lm“{ﬂen...

File Edit View Favorites

Help

Min
Temp
(°F)

5 Enviro-weather -

Weather f... *

Ave Rainfall Rainfall Chance

Temp
°F)

(in.)

(in.)  of Rain

Today Since

Evapotranspiration Evapotranspiration
{in.) Daily Total

Reference
Potential

(in.) Since 6/28

Reference
Potential

Today's data:

Day Date

63014

Forecast: 80

Forecast data:

Day  Date

Actual

(7-30-7:35AM):

70.6

Ave Rainfall Rainfall Chance

Temp
CF)

628
'.

(in.)

(in.)  of Rain

Today Since

Ave Rainfall Rainfall Chance

Temp
(" F)

(in.)

(in.)  of Rain

Today Since

Evapotranspiration Evapotranspiration
{in.) Daily Total

Reference
Potential

Observed: 0.05 0.42
Forecast: 0.13

Reference
Potential

(in.) Since 6/28

Reference
Potential

NP9 NSW 13 IeaMOIIAUD MMM//:d11y

Reference
Potential

Evapotranspiration Evapotranspiration

{in.) Daily Total (in.) Since
Tue|7/114 |82 70 76 |- _ 75% |02 0.62 Bookmark for
Wed7214 |69 60 645 |- - 8% |0.11 0.73 ea_Sy access or
Thu|7r3i1a |74 51 61 |- - 2%  |017 09 daily text or
Fri (714114 |75 50 625 |- - 10%  |0.18 1.08 E-mail sent to
sat 7514 |77 54 655 |- ~ 12% |0.419 127 you
Sun|7/614 |80 53 69 |- - 19% 0.6 143 |



http://www.enviroweather.msu.edu/
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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 Root Depth

[ 15th, 10~ of the growing season is May 27Tth.
A 10% of 120=12 15+12=27 Fill in Canopy Cower
g — httpr/iwww.enviroweather.msu.edu
Available w ater [AW] holding capacity of
I zoil - [inches waterlinch soil). See Soil Tupe [Eronzon or Oshtema) Ozhtemo
Range
1 fin] 0-6 | E-12 [ 12-15 TB-24 [24-30] 30-36 | 36-42 | 42-45 Crop [Corndd or Corn3Bl: Corn36
12 & infin] | 0125 0.125 0.125 0150 0.osd 0.ava 0070 0030 Length of Growing Season [davs 105
Capacity
13 filled (] &0 (a1 35 35 35 35 35 35 Emergence Date (mmiddiugy]: of20f2014
14
Irrigation incrementlamount per Irrigate at this > of Available Soil Water
I=8 application [inches) in Root Zone 60
=
17
Faoot Irrigatic i
Depth n Canopy
[inche | Rainfall| added | Potential | Cower Praj
15 Date szl |linches)| linches]| ET linchesl] (Ko ETO MOTES
53 7 23-Jun Z3ET 25 0.0z 0.E6 0.05 3.54 3.E5 103 227 0.00 0.00
g4 ¥ 24-Jun 29.34 0 0.03 0.70 0.06 3.60 3.71 103 0.55 0.00 0.00
g5 7 2E-Jun 30 0.1 0.15 0.74 011 3.66 373 102 0.00 0.00 0.00
56 T Z26-Jun 3067 1] 0.8 0.73 0.4 370 362 38 0.00 0.08 0.00
57 F 27-Jun 3134 1] 0.13 0.5z 0.16 375 3.49 33 0.00 0.26 0.00
ca 7 2E-Jun 32 1] 0.1z 0.56 0.10 .80 3.41 30 0.00 0.35 0.00
54 ¥ 29-Jun 3267 1] 0ar 0.0 0.15 384 3.29 a]=] 0.00 0.55 0.00
B0 7 30-Jun 33 0.91 0.00 387 3.30 8o 0.00 0.58 0.00
61 ! T=Jul 3334 0.9z 0.00 3.89 3.32 g5 0.00 0.59 0.00
gz ! 2-dul 3567 0.33 0.00 3.91 3,33 (a1 0.00 0.53 0.00
63 ! 3-dul 34 0.94 0.00 3.94 3.35 85 0.00 0.60 0.00
gq d4-Jul 34,34 0.95 0.00 3.96 3.36 g5 0.00 0.1 0.00
gS ! o=dJul 3467 0.36 0.00 3.95 337 &g 0.00 0.62 0.00
B ! E-Jul 35 0.a7 0.00 ¢.01 339 g4 0.00 0.63 0.00
67 ! T-Jul 3533 0.33 0.00 4.03 3.40 0.00 0.00
g5 ! g-Jul 3567 0.33 0.00 4.05 3942 0.00 0.00
ca F o . 20 100 AlaTx A s = A= i i
4 4 » M| Help | Calculations -~ Soil Moisture Cumulative data Tablel Caluations Crop & Soil Tables . #7




+ Irrigation Scheduler - [Mew File]

Field, Crop & Soil Data |Weather & Irrigation Data

Farm Mame Sail Map Unit Symbaol | Import Soil

Field D ol Companent Mame

Location Water Holding Capacity

Crap Emergence Maistura

Emergence Date mmddddyy hinimum Moisture

(Srowing Season Diays

Calculation Date

Frojected Yield LInitsfAcre

Rooting Depth Feet

Notes www.adgry.purdue.edu/irrigation/lrrDown.htm

‘ [ ey | ‘ Open ‘ |Eeupen‘ ‘ Save ‘ ‘ Calc ‘ ‘Dptiun5| ‘ ? ﬂelp| | About ‘ | Exit ‘

Enter the name of the farm ta be irmgated.


http://www.agry.purdue.edu/irrigation/IrrDown.htm

Michiana Irrigation Scheduler: Purdue Agronomy web site
—Est. From High/Low temp. & date

&« Irrigation Scheduler - J&l home O08.irr

Field, Crop & Saoil Data| Weather & Irmigation Data |

Day Date Mormal High Loy Rainfall | Irngation
Temp. Temp. Temp. (1.} (in.]
44 Jul 04 Fll i 52
45 Jul 05 Fll 54 52
4R Jul OB 1 a4 53 | et Temps
47 Jul O7 71 54 bE 1
45 Jul 05 72 53 F 2 | Irport Data
49 Jul 09 72 /b B0
a0 Jul 10 72 53 a7
51 Jul 11 72 =15 51 N
52 Jul 12 72 52 BS 1.0
53 Jul 13 72 i b2 -
www.agry.purdue.edu/irrigation/lrrDown.htm
| [ ey | | Cpen | |Eenpen| | Save | | Calc | |Dptinn5| | ? ﬂelp| | Ahout | | Exit |

Enter the field's daily temperature, rainfall and irrigation data.



http://www.agry.purdue.edu/irrigation/IrrDown.htm

Preview Irrigation Schedule - J&L.IRR E
Schedule Calculated For Sep 20 Amaount That Can Be Safely Added 0.01 in.
Ewvapotranspiration Fate 0.00 in. If Mo Rain, You Can Add 1 Inch In 354 days
Soil Profile Moisture Content 100 25 Estimated Water Loss For Season 17.39 in.

Diayy Diate Temp. [Dewv. from | Rainfall | Irrigation [Soil Mois. | Soil Mois, =
['F) Marmal (in.) (i) (2] (relative) s
1 hAan: 08 +14 100 Pt
2 hdan: 04 70 +17 0.70 105 T
3 hdas: 10 il +17 0.10 113 PR
4 hdan 11 /3 +14 0.10 105 T
b hdan 12 b +13 100 Pt
b hdass 13 70 +15 1.00 105 T
7 hdan: 14 4 -2 0.70 103 T
i hdas: 15 hY +1 100 ot .
4 N
Frint \ Close \
Browse the daily calculations.




ldeal Irrigation Application Volume

wet at least top half of root mass
allow room for a predictable rain fall — 1”
never wet below the root zone

large enough to minimize the number of times soll
surface and crop are wetted. (save water / reduce disease)

Typical applications:

May to mid June 0.3" to 0.5”
Last half of June 0.6 to 0.8”
July to early August 1.0” to 1.5”
Last half of August 0.6” to 0.8”
Finish 0.3" to 0.5”



Irrigation Scheduling
Checkbook
Challenges

Errors will accumulate over time -Weekly
ground truthing needed

Rainfall variability is more than often
considered

Only "effective” rainfall and irrigation should
be considered - Only water entering root zone
uniformly is "effective”

Corn crop mature in program by calendar, not heat




USDA Estimating Soil
T Moisture by
Conservation Feel and Appearance

Fine sand and loamy fine sand soils

Appearance of fine sand and loamy fine sand soils at various soil moisture conditions.

Available water CApacity ... 0.6-1.2 inches/foot
Available Soil Moisture Description Ilustration
0-25 Appears dry, will hold together
if not disturbed, loose sand
grains on fingers.
25-50 Slightly moist, forms a very

weak ball with well-defined
finger marks, light coating of
loose and aggregated sand
grains remain on fingers.

50-75 Moist, forms a weak ball with
loose and aggregated sand
grains on fingers, darkened
color, light uneven water
staining on fingers.




Scheduling
by comparison

Irrigated portion of field should
look better than the dry
corners/area

Over water observation area
should not look significantly
better than the adjacent irrigated
portion of field.

Probe and compare:
*Dry corners

*Qver irrigated
Normal irrigated field

« Soaker hose attached at pivot point
« 100% higher output sprinkler




Monitoring solil wetted front -12 hrs. after irrigation
NARnAR DAl b

Y2" into dry soil 15" into moist soil 1" into dry soil 1” into moist soll

If your 1" application did not go down as far as |td|d last Week
- your irrigation is not keeping up. 2




‘ Grain Harvest 2012 - Good South(CORN) \

Have you seen
yield map patterns
that match the
Irrigation system
configuration?

Grower:l ] 60, Estimated Volume (Dry)
i 55 (bufac)
Farm : Good il I 225.46 - 399.32(21.80 ac)
Field : Good South 45 gﬂgg - ;i?’.gggg.gi acg
40 - = . - ac
Year : 2012 3 204.93 - 211.28(22.17 ac)
ion - Grai 5 30 195.98 - 204.93(22.32 ac)
Operation : Grain Harvest E 52“5]_ W 146.88 - 195.98(21.48 ac)
Crop / Product : CORN ) B 10.00 - 146.88(20.95 ac)
Op. Instance : Harvest - 1 ki
Area : 152.77 ac 51 ——
. (]I 11l 11 L 1
Avg. Yield : 187.77 bu/ac 181 828 1476 2123 2771
Avg. Moisture : 18.55 % EStmaed Youme (On) buwac)

9/2/2013 4:22:56 PM CASE IH AFS Basic Software Page 1 of 1



Irrigation System Uniformity

An 1" application should be 1” everywhere in the irrigated field

*10% or less deviation from the average is ideal

*Over applied area will likely be over applied each
application

Under applied areas will likely be under applied each
application

A 30% deviation on a field in an 8" irrigation application year will
have areas receiving as little as 5.6” and as great as 10.4”

Repair all visible system leaks and problems first.



Stick with
the
Plan!!!!

Make sure the system is within it’s design.

e Has the system changed in length or coverage
area?

* |s the water supply flow and pressure What was
designed for? —— PP —

« Sprinkler height? s
« End drive changes? [B5
* Tire changes?
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Signs Your System Need an
Uniformity Evaluation

System pressure at pivot point deviates from the
sprinkler chart by > 10% psi.

Pressure at last Sprinkler deviates from the
sprinkler chart by > 10% psi.

Pressure gage does not reflect end chart
predicted gun/cornering arm changes (on/off)

Yield map show irrigation
configuration



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Fwww.senninger.com%2Fblog%2F&ei=OwjYVNGyNoijNtadhOgB&bvm=bv.85464276,d.cWc&psig=AFQjCNEwtOANq93LrmjnTlLI7hWB9Kqp8A&ust=1423530352672329




Irrigation System Uniformity

Basic system evaluation

Collect enough uniform containers to place every 10 feet the
length of the system or across the application pattern.

Spread the containers every ten feet from the center point to the
outside edge of the application area.

Run the system at standard setting over the container.

Measure and record the water volume caught by each
container.

Note sample point varying greater than 50% of the average.



Catch Can Volume (ml)
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http://msue.anr.msu.edu/resources/irrigation

Greatest Improvement needed

Pivots

 End gun stop adjustment

o Water supply over or under design
 End gun orifice, too little or too much
* Wrong sprinkler or tip

* Leaks, plugs and no turn sprinklers

Big Gun Travelers
« Traveler lane gap spacing

o Water supply over or under
to design design (pressure at gun)

« Supply pressure . ng orl.flce, tip wrong
issues at manifold « Wind differences

Trickle/Drip
* Follow a good design
e Line length matched



Can Yolume {ml

Water supply over or under design

supply over design yield tail up, supply under design yield tail down

Example of Water supply under volume for sprinkler design

Catch Can Yolume (ml}
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Most systems apply within 85% of the

expected application

MsU Exténsion Irrig_lqaticm Sys'tem Evalu'ation Tooi, 1-23-07

o R o

2

3 System Uniformity Coefficient =

4 |System |dertification  |Cornering Arm Systern on - Farrn-Behind House| Good System uniformity coefficient are 85 or greater

5 Carnering Arm Extended Deviation from desired application =

B [System Settings

7 Application rate (in) 0.5 Wind speed (mph) 4 mph

8 Fercent timer Setting (%) 19 YWind Condition (variable ar steady) steady

9 | Operating Pressue (psi)

10 Rate of application calculator

11 Time from start to end of application at highest rate section of system (min.) 22 Inches/Hour

12 Rate of application for the highest rate section of system (minute Jone inch) 45.00

13

14 Length of evaluation area (ft) 1340 Awerage Application (in) 0.45

15 Catch Can Spacing Distance (f) 10

16 Awerage catch, collected only (ml) 858.95

17 | number of cans data collected frnm 7% average catch can (ml] 50.94

15 number of cans set 134 Evaluation area, full circle (acres) 122.82

19

20 Diameter of catch can (cm) catch can openning area (sq in) 11.767

21

2 Distance catch Data Deviation | Area covered | Area covered

23 | catch can from center | volume in | adjustment YWifater YWater %% applied from per catch can per catch can Weighted
24 | number point il  ornrerts walme (Crilfalume (in) | of average | average (%) (acres) (% of total) Deviation
25 1 10 g8.95 1156 0.455 899.26% -0.74% 0.01623 0.01% 0.0001
26 2 20 83.95 1.156 0.455 99.26% -0.74% 0.02885 0.02% 0.000z2
27 3 30 g3.95 1.1586 0.455 99.26% 0.74% 0.04327 0.04% 0.0003
28 4 40 g3.95 1.156 0.455 99.26% 0.74% 0.05770 0.05% 0.0005
29 g a0 83.95 1.156 0.455 99.26% -0.74% 0.07212 0.06% 0.0006
30 G 60 g3.95 1.1586 0.455 99.26% 0.74% 0.05655 0.07% 0.0007
31 7 70 126 0.00 1.624 0.639 139.48% 49.45% 0.10097 0.05% 0.0011
32 8 a0 75 0.00 0.974 0.334 g33.69% 0.11539 0.09% 0.0003
33 9 an 115 0.00 1.4594 0.588 128.32% 20.32% 0.129582 0.11% 0.0014
=34 10 100 105 .10 1 3R4 nA37 117 AR% 14474 M 12% nnmia
W 4 » M\ Data Entry ¢ Uniformity Graph / | <




Check
your
percent
timers for

accuracy

 Time lead motors “On Time” and “Off Time”
* Time the total revolution and compare to chart




Measure flow at desired pressure
and match to sprinkler package

PRESSURE
GAUGE

REGULATING
ALVE

FLOW METER

= I ( P
FLOW g ==

g "~ PREVENTATIVE MAINTENANCE $ 125.00 Per Well

1) Change the oil / grease in the electric motor or gear drive
2) Change the packing

3) Inspect the headshaft area

4) Run a test thru your system -Check GPM, PSI, AMPS, and opetating conditions
5) Prepare a written inspection report with recommendations

Poor performance:

Ask dealer to
measure flow at
peak water use
season and
compare to design
parameters.

WAKARUSA, IN.
(574) 862-2183
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EXTENSION

Center Pivot Percent Timer , Water Applied Estimator Chart

MSU Extension, St. Joseph County V1.0

7/24/2007
% Timer Setting  Hours to Run Water Applied
Circle

Measured| A 77 1.25]
Estimated| 5 576.00 10.00
10 255.00 5.00
15 192.00 3.33
20 144.00 2.50
25 115.20 2.00
40 86,00 1.67
35 g52.29 1.43
40 72.00 1.25
45 b4, 00 1.11
50 5760 1.00
55 5236 0.91
R 45.00 .53
B5 4431 0.77
70 41.14 0.71
75 3a5.40 0.67
g0 d6.00 0.3




Preventing Irrigation Runoff

(comparing irrigation application rate to soil
Infiltration rate)
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The larger the wetted area the slower the rate of application.
Average 1’ rainfall comes over 4 hours.

An 1’ rainfall over an hour is considered a “toad strangler”

Sprinkler packages
are commonly
available with
Instantaneous
application rates from
1” per 12 minutes to
1” per 80 minutes

8.0

7.0

6.0

5.0

4.0

Application Rate (in/hr)

2.0

1.0

3.0

Pt 800 GPM system
: 1 Wetted Diameter=20Feet (.5 5CS intake family
{ | JPotential Runoff = 40%

;' 1 Wetted Diameter = 48 Feet
: Potential Runoff = 14%
Wetted Diameter = 60 Feet
Potential Runoff = 8%
ot Wetted Diameter = 80 Feet
' . Potential Runoff = 2%

Potential Eunoff=0.1%

Water Application = 1.0 inch

Wetted Diameter = 100 Feet

0.0 0.2 0.4 0.6 0.8 1.0

Water Application Time (hours)

Figure 8. Effect of wetted diameters on the potential for runoff.

NebGuide — G-1532- Operating Characteristics of Center Pivot sprinklers



Total Acres

Instantane
applicati
rate

20US

3 days / circle @ 1”
3 days = 4320 min.

8290’ / 4320 min.=
= 1.92'/minute

20’ ft. wetted area=
=1" /10.4 Minutes

40’ ft. wetted area=
=1" /20.8 Minutes

126acres

/1 acres

49 acres
31 acres

eet from center

(‘ence
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